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Effects of Emulsifier and Enzyme on the Quality Characteristics of
Seolgiddeok during Storage

Mi Yong Choi' , Jung Soon Cho and Yun Hee Chang
Dept. of Food and Nutrition, Myungji University, Kyonggido, 449-728, Korea

Abstract

This study was carried out to investigate the effects of added emulsifier and enzyme on the quality characteristics of
Seolgiddeok with black rice powder, green tea powder, Lentines edodes powder, pumpkin powder during storage. Samlpes
were divided into two groups, the emulsifier-enzyme added group and the control, and stored for 4 days at 20°C. Moisture
content was measured by the air oven method; the Hunter's color values by Lightness (L), redness (a), yellowness (b) value;
the degree of gelatinization by the enzyme digestion method, and expressed as glucose content by Somogi-Nelson method.
The degree of retrogradation was calculated as the retrogradation rate using the degree of gelatinization value, and total cell
and mold counts were also measured. Texture and sensory characteristics were also investigated. The results are as follows:
The emulsifier-enzyme group was significantly different from the control from each examination and the retrogradation of

pumpkin Seolgiddeok with emulsifier-enzyme was delayed the most among samples tested.

Key words : seolgiddeok, emulsifier, enzyme, moisture, gelatinization, retrogradation, texture.
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Table 1. Formulas for Experimental Seolgiddeok
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H EU7) Al g £ F 20mesh Ho WA oA & o
A] 60mesh Aol WA 20g4 71F Eg3ste] ARESIATE =2}
= 7} 2 3)(Pacific. Co., Korea, =3t 100%)5 743
o] AMEEFAT

Fuke ranbe FYsld(82] FF) 22 A E A6k
22474723 2 (KENWOOD BL 35T PKO9O/AD) 2 #43}
o] 60mesh Aol WA 20g¥ =1F g3l ARSSIATE £
IHATFE ZREARS o] 8313l RE Age -18£2T
WE1(GSN 2805, Liebberr-Hausgerate Gmbh, Germany)ol] ¥
ZHog HHsle] | A|2Ale 12417 el AW 51T Wix
(SR-3034, Samsung. Co, Korea)ol] ‘o] 8)% & AME3IHTh

Agre AAdA T A& *}Bf}“‘ ou, Al A% &
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Z1 B& Rl EE AUFEE HobA] 4x5x2m=E Z
Aol AEAZ|Z thA] Hol g 3] WA S QolA

AEOA 2583 X 1, oA 523t At &4
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T a =2

(%) Rice flour base

Seolgiddeok added without emulsifier and enzyme

Seolgiddeok added with emulsifier and enzyme

Sample Rice Additional Sugar Syrup Emulsi- Enzyme Sample Rice Additional Sugar Syrup Emulsi- Enzyme
flour  material (%) (%) fier (%) flour material (%) (%) fier (%)
(® (o) (*0) (® (o) (%)
NC 510 - 7.5 7.5 - - C 503.88 - 7.5 7.5 1 0.02
NBR 474 6 7.5 7.5 - - BR  467.88 6 7.5 7.5 1 0.02
NGP 507 1 7.5 7.5 - - GP  500.88 1 7.5 7.5 1 0.02
NLP 492 3 7.5 7.5 - - Lp 485.88 3 7.5 7.5 1 0.02
NPP 492 3 7.5 7.5 - - PP 485.88 3 7.5 7.5 1 0.02
NC - 7.5% Syrup + 7.5% Sugar

NBP - 7.5% Syrup + 7.5% Sugar + 6% Black rice powder
NGP - 7.5% Syrup + 7.5% Sugar + 1% Green tea powder

NLP - 7.5% Syrup + 7.5% Sugar + 3% Lentines edodes powder
NPP - 7.5% Syrup + 7.5% Sugar + 3% Pumpkin powder

C - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme

BP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme + 6% Black rice powder

GP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme + 1% Green tea powder

LP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme + 3% Lentines edodes powder
PP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme + 3% Pumpkin powder
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thS- 0.01% B- amylase(10,000 unit, sigma Co) ImME ¥1
water bath(37°C)ellA] 2413t Z&gict. Wk & 7 WA IN HCl
fdg oped Ho] EATEE FAAT L g F 0.25m
Z 3t} Z7}E glucose -2 Somogyi-NelsonH 0.2 7 &3}

2, whgdll 0.25n FdkaL o37]el somogyirlF 0.25mE
S3te) 72 2 v SRS oA 2083t 7HE it oA
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Arig el Eeld EAE dolrr] 98ke] Texture analy-
zer(Model TAXT 2i/25, Stable Micro Systems, England)& A}
L3l =351 2™, A =(Hardness), §-2Ad(Adhesiveness),
3 X(Springness), -2-FAd(Cohesiveness), 7 2HA](Gummi-
ness), 43 A(Chewiness)-S& LolH it} TPA(texture profile
analysis)S ©]-3} compression testZ 33] HHE =35l 3
T2 AR5l T) Texture analyzer®] 2% %712 Table 2
s 2
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BE5AAlE ARE AIE E dAFA]d Hol ol 22}
A2 F2d 321 225 AR5 Y2 JAng A8 2
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AARsle, 283 F thgd 2L 540 dist] 53] o5
ksl ch A(Color), 3KOdor), TKTaste), F-=2]-2(Softness),
#1%] 4 (Chewiness), TF3HSweetness), ZZ3HMoistness), A%
Q1 7)&%(Overall preference)el] ther 3+E-& §THA|Z Hrist
o 74 AYYPeR P3P om, £xpt 55 HI=Tt F
2 Aoz Jeplidlth (A¥E 5 1997)

9. EAIXE]

Aol EAXNEE T8, A%, 33l%, =315, €924 3
Al 5 AA Ade 2EH 2E2EAE 4AHE3ka, one-way
ANOVA(analysis of variance)Z o] g3l p<0.05 GOl A]

Duncan's multiple range test® 2A]&te] 2+ Al F7He] 793

Table 2. Instrumental condition of texture analyzer

TAXT 2i/25, Stable Micro

Instrument Systems, England
Sample size 4x5%x2cm

Probe 6 mm

Pre test speed 5.00 mm/s

Post test speed 5.00 mm/s

Rupture test dist 1.0 %

Distance 50.0 %

Force 100 g

Time 3.00 sec
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BK(1999)8] AToAE A1zt S We £EeF Wg 7} e Qo Amdth
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9 ¥ F YATIL RuP A 2 ARE GRS & 4T NBP/L 43R Y 5w, A7) SodsE
Kwon MY 5 (1996)9] Aol = AgAIzte] Poldss ozt F7kske 29S BAth faAsh 12 A7129 agt
wue A1) Wk GRS, Hong HI F99D @ 2 ALAE BPF 202 AL 5k, A 710l oldn

Table 3. Moisture content of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20T

(%)
Storage Seolgiddeok added without emulsifier and enzyme Seolgiddeok added with emulsifier and enzyme
period F-value F-value
(day) NC NBP NGP NLP NPP C BP GP LP pp

0 34.88=1.15Y 34191185 3334:1.14 32.80x1.66 3342213  0.6967 3440162 3335:2.25 32.28+4.00 31.2542.56 33.97+1.14 0.554°
1 34.77#0.85  35.51£1.50 34.79+0.57 32.794236 31.29+1.53 1369  33.99+1.14 32.2812.24 32.94+285 34.05t141 33.94+0.63 0.562
2 3498+191 36611080 36.14+2.34 35.71:124 34194203 0876 32654347 34.17+1.78 35.07+0.74 3532£1.53 34.17+1.56 0.797
3 34541040 34.69+1.75 34811075 33.77+121 3332+#1.11 0965  33.69+3.11 34.93:1.73 33.58+3.00 3524:1.18 33.58+247 0.337
4 35724355 33.81+1.19 31.70£2.14 33.78+1.00 33.26+1.58 1401  33.95£1.35 32.90+094 32.12+#2.00 34.01£143 34.17:048 1305

F-value 0.16” 1.71 3.50 1.66 0.26 0.16 0.95 057 2382 0.08

U All values are mean+S.D.
» NS : Not significantly different at p<0.05 by Duncan's multiple range test.
NC - 7.5 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder
NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder
NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder
C -75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme
BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 6% Black rice powder
GP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 1% Green tea powder
LP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3% Lentines edodes powder
PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3% Pumpkin powder
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Table 4. Hunter's color

Hul g - 23 e - 73

Fobrloh kA mSE:k

of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20C

Storage Seolgiddeok added without emulsifier and enzyme
Values period F-values
(day) NC NBP NGP NLP NPP
0 B26.23+0.94¢ B62.40+3.06° 468.37+1.99° 469.86+0.87° 80.82+1.20° 257.93%%x*
1 #84.96+1.00° B61.1421.68° 467.74+3.03° AB7030£0.43°  5°80.31+1.16°  286.78%**
2 A85.00+0.88° B60.8422.71° 466.82+1.22° B70.70+0.69° B5C80.35+0.75¢ 409.37%**
L 3 A84.96+1.03° 860.72+2.14° %66.35+0.28° ©70.93+0.61° 4879 47+1.47° 517.59%%*
4 A84.38+0.70° 458.13+2.24° 468.10+1.67° AB70.1120.28° A78.83+0.89° 501.48%%*
F-values 4,87+ 3.73* 1.89 4.51%* 4.48%%
0 A _5.36+0.05° 24.3310.92° A_7.06+0.30° A_0.60£0.20°  *—-5.94:0.46" 838.63***
1 B _529+0.04° 44.57+0.49° A_6.92+0.14° A_0.68+0.15° A_6.01£042°  2188.14%**
2 €_524+0.03° A4.29+0.28° A_6.79+0.28° A_0.83+0.11¢  A-5871045°  2503.47+**
a 3 BC_526+0.04°  “4.4110.16 A_6.4410.89°  “-0.8120.14°  A-559:0.09°  946.82%**
4 D.523+0.06° £4.82+0.16° A 6.84+0.21° A_05340.44°  A-56620.44°  2245.85%*+
F-values 12.43%** 1.55 227 2.61 1.83
0 £12.97+0.33° 7.88+0.05" £27.36+2.40" 520.2240.23¢ A50.71+3.66° 648.73%%*
1 A12.31+0.32° A7.63£0.24° 226.84+2.05° 50.1620.57° £49.75+3 45° 735.15%**
2 412.39+027° AB7.73+0.38° 426.66+2.33° 419.53+0.27° A48.76+3.58° 625 A9%**
b 3 A12.4420.56° £7.63+0.24° A26.72+2.38" £19.77£0.35° A50.07+3.79° 603.63%**
4 412.46+0.78° A7.51+0.14° 426.88+1.29" 520.15£0.12° A48.76+3.38° 848 46***
F-values 2.51 3.06* 0.15 6.84%%% 0.51

*p<0.05, **p<0.01 ***p<0.001.

D All values are mean+S.D.

? A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

* a-e means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
L : L-value, lightness — white +100 < 0 black

a : a-value, redness — red +60 < -60 green

b : b-value, yellowness — yellow +60 < -60 blue

NC - 7.5 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder

NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder
NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder

C -75 % Syrup + 7.5 % Sugar + 1
BP - 7.5 % Syrup + 7.5 % Sugar + 1
GP - 7.5 % Syrup + 7.5 % Sugar + 1
LP - 7.5 % Syrup + 7.5 % Sugar + 1
PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3% Pumpkin powder

% Emulsifier + 0.02% Enzyme

% Emulsifier + 0.02% Enzyme + 6% Black rice powder

% Emulsifier + 0.02% Enzyme + 1% Green tea powder

% Emulsifier + 0.02% Enzyme + 3% Lentines edodes powder

2 o7t Zylsle Aee Hygth €7} -5.23, LP7} -0.49,
PP7} -530, GP7} -7.092 YElGom, Co} PPE #2F
zto] 7t 919 3(p<0.001), BP, GP, LP2] A|&E Alolol= &
o)A zto}7b UATHP<0.001).

AT E Ve = bgtk2 f3kAle 4 T3kl A A

ZAF NPP7L 50712 718 &tk 2 g5 #des

H7g7100] Folds ozt
Hal= glioh fsbAlel a4 HrbEolA AzF
462602 71 =9kom GP: 28.52, LP:= 20.92,
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13.31, BP7} 8.11 & Yol 2 m(p<0.001), A7 7ko] Hold
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FAdF glucose(ﬂg/mfé)i ER 91\:}. frofAlet B4 73
hold Az AE ZF ARELS foF Aozt gleH
(p<0.05), NGP, NC, NLP, NBP, NPP e & Yrolxth 4
A= 99A) NPP7} &9k3, NBP, NGP, NLP Alo]l= #9l3
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Table 5. The degree of gelatinization of Seolgiddeok added with and added without emulsifier and enzyme during storage at

20T Glucose (ug/ml
Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 “493.83£14.07°  “487.85t1448"  ©49535:23.46"  “489.38+24.98" Y470.77+21.30° 213
1 B345.84+4333"  P340.70+4543°  P35633451.00°  ©374.52+39.80°  €406.47+27.60° 3.60*
Gelatini- 2 A23848+34.60°  “265.56x1449°  “26876:51.09° 2413333336 43424411891  14.49%
zation 3 M30.44+1321° 2257.72432.65°  %267.09+15.33°  ®290.08:+29.47° 8374.80+18.84° 49.67*+*
4 B379.87+33.65°  ©357.79+13.06°  2367.78124.40°  ©346.60+21.71"  ©416.05+17.34° 17.82%%*
F-value 110.31%** 104.25%%* 59.65%** 85.51%** 46.61%*+
Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP
0 B407.71+21.91*  P497.65+20.93°  49938:29.50°  549577123.57°  “488.06+11.81° 0.36
1 B493.62+15.85° C492.71+11.92°  *491.19+26.51° “P483.55+18.80"  “486.40+18.06" 0.48
Gelatini- 2 5490.7018.03*  P°482.58+6.59"  “486.60+9.90°  “°486.67+1047°  “481.61%11.61° 0.84
zation 3 84695242355  “467.92+10.89°  %483.13x11.61°  “477.58+14.17°  “480.91+11.92° 1.80
4 ABggs 84+16.62° “B475.70£14.38°  2477.92+11.09°  #472.23+9.91° A477.37£9.61° 1.42
F-value 2.85% 6,98+ 1.55 2.75% 1.01

*p<0.05, **p<0.01, ***p<(0.001.
" All values are mean+S.D.
2 A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
% a-e means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
NC - 7.5 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder
NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder

NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder

C -75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme
BP - 7.5 % Syrup + 7.5 % Sugar + | % Emulsifier + 0.02 % Enzyme + 6 % Black rice powder
GP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 1 % Green tea powder
LP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 3 % Lentines edodes powder

PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 3 % Pumpkin powder
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Table 6. The degree of retrogradation of Seolgiddeok added with and added without emulsifier and enzyme during storage

at 20T Retrogradation rate (%)
Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 Aoa Aoa Aoa AOa AOa _
1 52097+8.60°  ®3022+8.59°  "28.17+8.87° 523.57ir5.7’6b 513.44+7.68° 6.98%%*
2 “51.59+7.65°  “45.55+2.79° “45.88+9.03° Y50.66+6.48° Y27.135.18° 20.36%+*
DR 3 “52.9242.65°  C47.05+7.42°  “4597+4.08 ©40.4418.03" “20.26+5.18" 41.90%%*
4 ¥33.134739°  "26.5744.16° 25684506  "28.94+6.71b°  "11.41+6.44° 16.45%%
F-value 106.5]%** 105.50%** 79.20%%* 89.55%** 30,18%%%
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Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP _
0 AOa Aoa AOa Aoa Aoa 0
1 0.69+4.56" #0.85+4.25" #1.3417.61° #2.29:5.64° 20.27+4.82° 0.18
2 A123£5.80°  "P2.88+4.22° A2.19+7.07° £1.59+5.99" 1.25+4.09° 0.15
DR
3 #5.58+4.78" ©5.84+4.12° 2.9116.95 "3.5314.18° A.4243.44° 1.33
4 f2.224545"  "42126.02° #4.06+4.88" 24541527 A2.1423.01° 0.48
F-value 2.01 2.89*% 0.60 1.23 0.57 «
*p<0.05, **p<0.01, ***p<0.001.
Y All values are mean+S.D.
? A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
¥ a-e means in the row with the same letter are not significantly different at p<0.05 by Duncan's muitiple range test.
Y DR : degree of retrogradation.
NC - 7.5% Syrup + 7.5% Sugar
NBP - 7.5% Syrup + 7.5% Sugar + 6% Black rice powder
NGP - 7.5% Syrup + 7.5% Sugar + 1% Green tea powder
NLP - 7.5% Syrup + 7.5% Sugar + 3% Lentines edodes powder
NPP - 7.5% Syrup + 7.5% Sugar + 3% Pumpkin powder
C - 75% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme
BP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme+ 6% Black rice powder
GP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme+ 1% Green tea powder
LP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme+ 3% Lentines edodes powder
PP - 7.5% Syrup + 7.5% Sugar + 1% Emulsifier + 0.02% Enzyme+ 3% Pumpkin powder
- - . g Z ABE F 7% < HIE H . BP= 04#|d
foAs) B PR Aheel we o ) ] OIEE 8 A R SRR S PR 07
. = . 7r 7 . @
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Table 7. Hardness of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20TC.

(g, force)
Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 4150.93+33.22° *178.91+31.61° A147.00425.23° 4140,62+15.29° A142.37425.55 3.02%
1 5278.84+32.50° 5373.19172.41° 5301.77+42.18" U321.41£58.02  ®351.85+70.36% 3.93%*
2 “689.64+87.00° “713.02+136.64° £617.09149.00° 635474210200  “604.81130.39" 091
Hardness 3 %956.24+205.50°  "844.70+172.78" 5826.11+150.89™ 782.13+14540°  ©770.38+122.43° 1.88
4 Y93846+118.32°  "1028.06+148.21° %904.38+129.53® 94923+151.96"  "788.83+181.65° 313+
F-value 94,5445+ 70.50%++ 75.38%*x 53,70 % 49,78%**
Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP
0 *130.36+27.16" #131.09+13.54* A132.76414.89° 4133.8442539° A137.28+22.79° 0.15
1 A131.30£13.40° A143.14£16.79® $159.67+22.76® 148.97+30.37" A134.49+15.64° 273+
2 *146.52+11.93" #192.01+37.56b° ©179.48+16.96" $203.20+11.79° $186.22+14.15% 9.42%%*
Hardness 3 B175.82+16.21° $207.65+28.35 ©184.58+14.96" 230.39+17.07° S191.51412.15"  12.08***
4 ®185.58+26.04° ©246.25+28.13° “191.45+13.69" ©236.05+15.26™ €217.41415.54°  15.02%%+
F-value 14.64% %+ 29.01%** 17.64% %+ 44.20%5* 43.64%%*

*p<0.05, **p<0.01, ***p<0.001.
D" All values are mean+S.D.

» A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
 a-¢ means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

NC - 7.5 % Syrup + 7.5 % Sugar

NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder
NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder
NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder

C -175 % Syrup + 7.5 % Sugar + 1 % Emuisifier + 0.02% Enzyme

BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 6 % Black rice powder

GP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 1 % Green tea powder

LP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Lentines edodes powder
PP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Pumpkin powder

N
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B {349 a4 FHIMEOA NC7F A% A%
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o] ygkt}h PP 0UR| —103.5094] 4Ux= —122.082 1}
el 3ol falAe &4 HUleE Y Utk
FrebA o B Hrlro] FEVEET A7) 7o} g



Vol. 13, No. 3(2003) S3A9 54 AL ArEe] AR F ZAEA ] uxe I 207

Table 8. Adhesiveness of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20T

(g, force)
Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 “—120.86£59.40°  “—133.38+25.54"  “-107.23£21.67" ¥ —80.26£10.57° ©-7732£1029° 5.62%*
1 5_24590£156.71° ®-52932+27123"  ®-27247+19352°  ©-285.54421326°  ©—538.74£193.92"  4.42%*
Adhesi- 2 A -896.73+90.90° " -94244112943"  "-94381x111.51°  ®-780.81+78.22° " -898.13:16528" 249
veness 3 A-9755148229" " -817.52+332.58" " -1023.97+14590° " -874.27+141.16° " -905.53x127.03 172
4 A97152+14759° " —101243£50.16° " -1010.89+6342°  "-982.15£8795" " —779.40+366.66" 2.51
F-value 123,124+ 28.50%+* 117.64%%+ 88.77%x* 25.20%%+
Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP
0 4177232989  *-168.95+14.21" A—135.81£28.79° ¥ —115.09434.16° A-103.50+4868°  8.64***
1 "—161.96+46.86° " —161.04+21.44° A~ 145.64152.60" ¥ —~131.09£70.67" " ~92.96+37.55" 3.08*
Adhesi- 2 A-155.8031.93% " -199.59+58.70" " —175.86439.35" M 202.3325487 1269332277 AT0%
veness 3 f_20208+4030°  *-234.1549827°  A-21136+10138°  "-28568:19521°  "—126.79152.54' 2.39

4 A_185.62+37.32° " —204.44%18.06° A _180.66+39.28" AB_ 1884044693 M —122.08+29.057  7.11%**

F-value 218 2.77* 240 4.15%* 135

*p<0.05, **p<0.01, ***p<0.001.
" All values are mean=S.D.
2 A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
3 a-e means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
NC - 7.5 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder
NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder
NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder
C -175 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme
BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 6 % Black rice powder
GP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 1 % Green tea powder
LP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Lentines edodes powder
PP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Pumpkin powder

22 Bgol 7hago] Yeton, BN Saxel a4k & FAHsIFA AE A NBPr} 0772 JPF WL, NGP
227129 7R BF 3UA7F Huls 24so] Cha GH  7F 7F8 21 NC9E NBP Alele #9]4 Aol HERHA]
& Lee HG(2001)e] ZAz}o} 2x]3hc}h. Kwon MY et al(1996)  22k3(p<0.001), NGP, NLP, NPP Alolo M= §2]F o]

=
9 ATAME $V FAARE QA Ro) A0 ®k T UERRA FATHp<0.001). AL FAE4E B

= SRR ) 1 o] Z+Aasled 4UAE NPP7} 714 =31 NLP, NGP, NBP,
NC &AM 2 Sl th(p<0.05). A7%7131o] goldF5E 2 Al
3) Btz 59 W3ls B9 NCE Alx FFet 1944 *ol7} 8l

a9t &4 BV A mE 7] A7
A)e] ¥Wa}l= Table 99} 2th f3hA|e} &

oo 24 RE dasiA 494 = 0222 AR A FHTE oF
3.58) Ax 2HAF Rk NBPE Az A& 0.779A4] 19R)+&
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Table 9. Springness of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20C

Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 0.79:0.06" £0.77+0.08" 0.88+0.04° 50.86:0.03° “0.86+0.04° 7,21 %%%
1 0.79+0.23" 50.57£027° 50.78+£0.22° 0.78+0.22° 50.56+0.27* 2.12
Spring- 2 40.30+0.04™ 7025+0.04°  %0.26+0.03* 0.32+0.03° £0.29+0.04™ 4.84%*
ness 3 £0.23+0.04" 40.29+0.08° £0.29+0.14° £0.3020.06° 40.26+3.64° 1.05
4 40.22+0.02° 40.22+0.02° 40.23+0.02° 40.28+0.11° AB0.46+0.34° 3.51%
F-value 64.30%** 28.20%** 62.13%%* 52.24%%% 13.54%%%
Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP
0 40.80+0.08" 40.78+0.06" 40.82+0.05" 40.79+0.06" 40.84+0.05° 1.16
1 40.83+0.08" 40.80+0.07 40.77£0.09° 40.81+0.05° 20.78+0.07° 0.70
Spring- 2 £0.830.10" #%0,85+0.09" £0.81+0.08° #0.84+0.05° 0.83+0.08" 0.20
ness 3 %0.91+0.05° 50.92+0.06° 40.77£0.14* £0.7620.20° A80.86+0.08™ 3.08*
4 AB(),86::0.08° 40.81+0.09° 40.86£0.07° £0.80+0.06 40.85+0.05° 1.62
F-value 2.80% 4.50%* 1.49 0.57 1.59

*p<0.05, **p<0.01, ***p<0.001.
Y All values are mean+S.D.

2 A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

3)
NC - 7.5 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder

NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder

NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder

a-¢ means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

C -75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme

BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 6 % Black rice powder

GP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 1 % Green tea powder

LP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Lentines edodes powder
PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Pumpkin powder

0572 29 0258 7HAsltrl 32A= 0292 o7t 2
713 & 4dA= 0222 Roloh NGPE A% 23 0.888
el o, 1Y9AE 0782 23 7Zrasithr 22RE 0262
2 149A R 30 ZHaglon 4dR7HA = o] AU
2, 3, 44 Alole 94 Aol fIATHp<0.001). f3hA] <}
B TR g#EAL BE A RE] 24/ 7EA] "oRl
F 3,49 E B B Aag B olet e A
7= Cha GH & Lee HG(2001)2] Ao} 2t}

FEpAlel g4 Arbrs B Az 25 PP 0.847 ©
gxo] 713 E%a, GP, C, LP, BP £2.& dolx o, A
2 Atolel] foA AtolE GUATHP<0.05). #AF7|3he] Eof
G2 39 54 HURElAM Ce AR 2% 0.8000 A

497 0.86 2% Ytk on, BPE Alx 2F 0.780)14 4
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4R 0.130.2 §2) 9l Ffol Bolw] WolTh (p<0.001).
NBP= A% A& 03604 1A= 02302 743D, 29
A= 0152, 3UA= 0.17, 42A & 0.128 7rasigon &
o)A zpo]E HATHP<0.001). NPPE #2213 03101, 4
A= 0.122 2.58)7} ol el (p<0.001). A7)
7ro] o} ol we} RE ARSE $P4o] Rolgon, o
7€ Cha GH & Lee HG(2001), Kim ML £(2000)] 4+2
) T a1 X

FaA el g4 HrbwolA AT C7F03TR 71 F
stom, BPE 0.36, GPE 034, LPE 031, PPE 0292 §-9]

Table 10. Springness of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20C

Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 0 34+0.02° ©0.36+0.03" €034+0.02°  P0.30:0.02° €0.31+0.03" 8.58%#x
| “0.28+0.06" 0.23+0.04° $0.27+0.04" “0.26+0.04° %0.25+0.08° 1.40
Cohesive- 2 50.17+0.02° A80.15+0.02° 40.1540.01" 0.16+0.01° 40.16+0.02° 1.54
ness 3 A80.15+0.02° A80.17£0.16 #0.13+0.03" 50.16+0.02° 40.1420.01° 0.45
4 20.13+0.01° 20.12+0.01° 40.13+0.06" 20.13+0.02° 40.12+0.05° 0.29
F-value 83.20%%x 13.21 5% 128.75%* 90.61 *** 27.44%%*
Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP
0 ©0.37+0.03° 0.36+0.03% “0.34+0.02° 50.31+0.02°  Y0.29+0.04° 13.90%**
1 €0.36+0.02° P035£0.02°  %0.31:0.03°  %030:£003°  ©0.27:0.04° 14,4455
Cohesive- 2 $0.33+0.02° ©031£002°  *%029+0.03°  "029+0.04%  %90.2440.05° 8.63%x+
ness 3 480.3240.02° B029+0.02%  *P0.28x0.04™  *P025+0.06°  *%0.22:0.04° 9.99%**
4 40.30£0.02° 40.26+0.02° 2026+0.04°  "B023:0.04°  %0.20:0.05° 9.69%**
F-value 15.44%%x 34,89%** 8.05%** 7.00%** 7.89%*3

*p<0.05, **p<0.01, ***p<0.001.
Y All values are mean+S.D.

? A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
» a-¢ means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

NC - 75 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder

NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder

NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder

C - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme

BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 6 % Black rice powder

GP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 1 % Green tea powder

LP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emuisifier + 0.02% Enzyme + 3 % Lentines edodes powder
PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Pumpkin powder
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Table 11. Gumminess of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20°C

Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 A53.65+14.32° 265.88+12.75" 451.23+7.19° A43.66+7.78" 245.53+12.44° 5.73%*
1 580.34+12.79° ABR5 69+6.97 583.67+13.11° 526.94+21.12° 590.73£29.65" 0.39
. 2 “121.85423.08°  "“112.06+15.88°  5999.70+23.56"  “108.78+37.55°  P102.05£2827" 0.98
Gummi
ness 3 Y147.04430.54" "106.60+54.60"  “U112.71+32.74°  “128.77+25.41°  ®113.8715.57° 2.03
4 1293141538 “163.65+26.44° P129.15+1826°  “131.47+22.95  ®104.94:44.98" 1.79
F-value 31.93%kx* 7.85%k* g.23%%% 19.09%** 8.04% %%
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Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP
0 #48.60+7.06" #48.68+3.07° 246.46+7.27° %43.49+9.10" 240.53+5.69" 245
1 #48.00+7.42° #50.73£6.25° 4517421037  2%47.08+14.79°  #36.7948.78" 3.20%
Gummi- 2 #48.7243.91° 561.40+11.66" 452.95+4.56" Y61.45+10.31°  *45.7245.47° 7.59%x
ness 3 £56.73+7.60" 61.16£11.96° 453.40+5.91° “59.43+1221° “42.46+8.50° 5.41%*
4 £56.50+7.79° 65.70+7.29° #51.04+7.83°  °57.10+9.88  “45.16+11.96" 6.32%**
F-value 3.80* 6.48%** 125 4.34%* 1.69

*p<0.05, **p<0.01, ***p<0.001.
" All values are mean+S.D.
? A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
¥ a-e means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
NC - 7.5 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder
NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder
NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder
C -75% Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme
BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 6 % Black rice powder
GP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 1 % Green tea powder
LP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Lentines edodes powder
PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02% Enzyme + 3 % Pumpkin powder

NLP, NPP= 14A7HA] Z716tch7} A& wrobAlth o] 3443904 4UAl= 38512 o2t Z71glom {2972l 2jo]
£ Cha GH & Lee HGQ2001)2] @79} 7+-& ZAgke Byt & SIATthp<0.05). KA F3A9t 84 Hrypate] A7

Fa A St B FrhrAA AZAF CrF39.1302 71 7IREe] EolERE fEAet A FA R o 2
¥, BP, GP, LP, PP £2 2 ol on, fola xloli= ¢l 7H8l A3A40] o FA Jebdth |22 Sohn CB & Lee
ATHP<0.05). 4Ux= BPr} 53452 7} =gkw, GP7F SM(1994)9] Aol A AL T Hrtoll & w3} oA
44022 71 WERATHP<0.05). Ag71Zke] gojdrE /3 &It A vehd Z 3ok 2 Yoon SJ(1999)2] Ao A
At & H7REolM C7F ARFE 39.13004 44U ©3EF Hrleke] IR QiAo AdlEE Ao

492607 =71tk BPE Al2AE 3865004 19xjs= ERen, Kwon MY et al(1996)2] At $3 =ajrige] &
41.160.2 °F7F molx|a 2UM = 53422 3UME 57372 1ol WErE Aol AAaE ATk

FORAT7L 4dA = 53452 ThA] stobiith PPE A2 F

Table 12. Chewiness of Seolgiddeok added with and added without emulsifier and enzyme during storage at 20C

Storage Seolgiddeok added without emulsifier and enzyme
Values period F-value
(day) NC NBP NGP NLP NPP
0 242 87+12.44" 851.62+12.98° 45.37+6.63% 437.47+6.00° 439.40+9.23 2.83%
1 565.77+24.90" ¥48.54422.37° ©66.69+23.98" Y68.43+29.24* 457.48+44.06" 0.69
Chewi- 2 A37.28+10.01° A28.30+3.91° 426.30+5.26° A34.99+11.41° 430.45+9.84° 2.55
ness 3 #35.75+10.58" A29.11+14.02° A31.02+891°  "39.46+9.29° #30.28+4.75° 1.71
4 429 .32+4.76" #30.90+6.71° *30.09+3.71° A37.51+15.55° 242.51+34.76" 0.97

F-value 8.78%** 6.32%** 16.85%** 6.52%** 1.67
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Storage Seolgiddeok added with emulsifier and enzyme
Values period F-value
(day) C BP GP LP PP
0 A39.13+7.16° #38.65+4.21° "38.50+7.57" #34.84+7.80° #34.43+6.42° 1.02
1 #40.27+8.99° #41.16+7.44° %41.03+12.02° #38.70+12.79° "29.62+8.83°  2.09
Chewi- 2 #40.99+7.09* P53.42+14.49°  "43434544% #51.93+8.97 3844678 4.82%*
ness 3 $51.88+5.06™ 573741459  %41.84£921%  "¥46.05+16.96™  *37.59+11.03*  3.80*
4 $49.26+8.10™ ¥53.45+7.55° "44.40£7.43" 46021536  #38.51+10.71°  4.35*
F-value 5.59%* 5.56%+ 0.63 3.20%* 1.61

*p<0.05, **p<0.01, ***p<0.001.
D All values are meantS.D.

? A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

? a-e means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.
NC - 7.5 % Syrup + 7.5 % Sugar
NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder
NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder
NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder
C -75% Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme
BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 6 % Black rice powder
GP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + | % Green tea powder
LP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 3 % Lentines edodes powder
PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 3 % Pumpkin powder

o

6. sdAl Aago
FEHAet 4 TR ok e A 7R A7) ZHOdor)& #3HAleF TA FH A N

wo] #A57AAF A= Table 133 2}
A(Color)e F2HA 9 Ha FAsbol A NC9 NLP7}F & Th(p<0.001) f3Aleh £4 A7 s BP7} 7

BP7} 7V =

< AFE vl o, NPP, NC, NLP, NGP £9% 49}

b me A5

o# xjol7} YUATp<0.001), NBP, NGP, NPPE Aol §  © EAL FA7NEH 22 B3-S HAn dAx 3o

o)A ztol7b iyt 1 F NPPE HAEgch #3HA¢ &
2 A7}E e PPE 71AA %5 glod, BP, GP, C, LP oz  (p<0.001).

Table 13. Sensory characteristics of Seolgiddeok added with and added without emulsifier and enzyme

EZ H7E 870 #AQlel 0 A9 BPE M3t

Seolgiddeok added without emulsifier and enzyme

Characteristics F-value
NC NBP NGP NLP NPP

Color 5.20+0.99" 5.73+0.93° 5.75+0.95° 4.55+1.01° 6.00+0.72° 15.58%*+
Odor 5.00+1.09% 528+1.11° 3.70+1.34* 4.47+1.38° 5.23+1.05° 12,07+
Taste 4.93+0.73° 5.23+0.92° 3.75+1.15° 4.47+1.18° 4.95+0.88° 13.78%%*
Softness 4.18+1.17° 433+1.05" 4.05+1.08 4.00+1.24° 435+0.89° 0.83
Chewiness 4.53+1.11° 4.85+0.95" 4.10+1.10° 4.43+1.26" 438+121° 2.30
Sweetness 4.63+0.95% 4.97+0.97 3.58+1.43" 4.35+1.23° 5.25+0.78° 13.85%++
Moistness 433+097 4.43+1.06" 4.05+1.04° 4.03+0.97" 435+0.92° 1.38
Overall preference 4,75+0.81° 5.1540.95 3.88+1.20° 4.20+1.16° 4.93+0.92° 10.75%**
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Seolgiddeok added with emulsifier and enzyme
Characteristics F-value
C BP GP LP PP

Color 5.1841.15% 5.68+0.94 5.50+1.24% 4.85+1.23° 5.85+1.00° 5.11%*
Odor 5.05£1.06™ 5.23+1.33° 3.75+£1.48 4.60+1.45° 5.18+1.15% 8.90 %+
Taste 493097 5.43+1.01° 3.70+1.24° 4.53+1.15° 5.35+0.80" 18.16%*x*
Sofiness 5.63+0.87° 5.60+0.81° 5.0310.86" 5.1040.90 5.50+0.91° 4.32%*
Chewiness 438+1.19° 4.78+1.25° 4.43£0.98" 4.50£1.01° 4.90+1.06° 1.74
Sweetness 5.05+1.13" 5.23+1.12% 3.98+1.43" 493:121° 5.65+0.83° 11.70%%*
Moistness 5.50+0.96% 5.80+0.97¢ 4.85+1.29" 5.38+0.90% 5.25+0.81% 4.87%*
Overall preference 5.03+1.03% 545+1.18° 3.78+125° 4.58+1.24° 5.38+0.98° 14.62%%*

*p<0.05, **p<0.01, ***p<0.001.
D" All values are meantS.D.

? A-D means in the column with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

3)
NC - 7.5 % Syrup + 7.5 % Sugar

NBP - 7.5 % Syrup + 7.5 % Sugar + 6 % Black rice powder
NGP - 7.5 % Syrup + 7.5 % Sugar + 1 % Green tea powder

a-e means in the row with the same letter are not significantly different at p<0.05 by Duncan's multiple range test.

NLP - 7.5 % Syrup + 7.5 % Sugar + 3 % Lentines edodes powder

NPP - 7.5 % Syrup + 7.5 % Sugar + 3 % Pumpkin powder

C -75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme

BP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 6 % Black rice powder

GP - 75 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 1 % Green tea powder

LP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 3 % Lentines edodes powder
PP - 7.5 % Syrup + 7.5 % Sugar + 1 % Emulsifier + 0.02 % Enzyme + 3 % Pumpkin powder

H(Taste)> 3448} T4 77l A] NC, NBP, NPP
AlREo| 994 #o)7} §1 1(p<0.001), NGP9} NLP Alo]
A% FoA ze|7l YR eH, 1 F NBPE Hugch 73
7hrdlA = BP7L 7t 22 A4S BS1, PP, C, LP, GP
Tl 2 frolatA Holth(p<0.001). StllM = FalA ot &
4 FA7t el @AIgle]l BPE A3t

B2 -Z(Softness)2 F-3lA| 9 &4 FH A AETE
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