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Quality Characteristics of Sulgidduk Prepared
with Ulmus Cortex Powder
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Abstract

Sulgidduk samples made with additions of 1, 2, 3, 4, and 5% Ulmus cortex powder, and a control, were examined
for quality characteristics such as moisture content, color, gelatinization properties, textural characteristics, and
consumer acceptance, in order to determine the optimal ratio of Ulmus cortex powder in the formulation. The
moisture contents among the samples were not significantly different, ranging from 40.57 to 42.37%, and increased
as the Ulmus cortex powder content increased. For the color values, lightness decreased and yellowness and
redness increased with increasing Ulmus cortex powder content. With regard to the gelatinization properties, peak
viscosity (P), trough viscosity (T), final viscosity (F), breakdown, and consistency increased with increasing
amounts of Ulmus cortex powder. Pasting temperature, time to peak viscosity, and setback presented decreasing
tendencies with the additions of Ulmus cortex powder. For the textural characteristics, increasing Ulmus cortex
powder content presented decreases in hardness, springiness, and chewiness however, adhesiveness, cohesiveness,
and gumminess were not significantly different among samples. In the consumer acceptance test, the scores of
all evaluated characteristics decreased as the ratio of Ulmus cortex powder increased. However, the intensity
ratings for the 1 and 2% Ulmus cortex powder samples showed the opposite effect, obtaining fairly good scores.
In conclusion, the results indicate that adding 1~2% Ulmus cortex powder to Sulgidduk is optimal, providing
good physiological properties and reasonably high consumer acceptability.

Key words: Sulgidduk, Ulmus cortex powder, gelatinization properties, textural characteristics, consumer acceptance

=

LM B
B2 THS DESA

fo shuel "o FARE W
4 4ug e

Wl wekA F712 A
f{ AN 8, A2 ilth uhE 2
7&7]2 HEP X‘ 9, b g "o s & gled,
1 FAAE ArY9e %FAL}EH g 3 7 7lix4 l

BEE7F 28 ZOE JIRE Wol A HAM Wartgs
AE AA 4 @AM AT o e g %%Olt}
(F52F 2006).

THEFANA BRRET BFRER (Y, F2ENDS 29

%9
Az

*Corresponding author: Soon-Sil Chun, Department of Food and Nutrition,
Sunchon National University, Suncheon 540-742, Korea,

Tel: 82-61-750-3654

Fax: 82-61-752-3657

E-Mail: css@scnu.ac.kr

31

e BFFE TFIFLH, AFKE T zo)
veht glon, ZH H"*éﬂ‘ Yol 3 & 23 #A I, &
Al FHE o $XE T A gt s}aiﬁ}(%%k%
1980).

71821 WAl HE A5 wet $FFA)
Tubd7] F olgol BRI, AF ARFY BE, 3, &
g g xﬂ* A, 2d 5 E} # A8E HUltEE Y&
o2 5% F4Y # ofld, ARZRE o A7
18 teksl BRI E S SO tH(E5A 2006).
A71gol B3 AT2E A9 FATGE 3 UE
Hd7 BB (Yoo KM T 2005), EEAAEF(Oh SG
2005), =2+ 2 32 FEY(Pak HK 2005), H2 7 53
N(Hong JS9 Kim MA 2005), B} L7HHyun YH
2005), Wdz7}Z(Joung HS 2004), =FZdo] HARY

s
e
Y

\_
o

~L)3

o, old

(Yoon SJ®} Lee MY 2004), 23EZ(Kim IM T 2004),
T2 (Hong TH 5 2003), Z=dkPark MK 5 2002),



32 An

)

332§ A%d

soy flour(Kweon SY 2002), 132 &H 4F(Lee KASt
Kim KJ 2002), 1Al 7]'—r(Ch0 IS T 2002), 713, #H
g, A8 59 FAB(Lee KS 2001) ) ZHChong HS
2000), 7}F=5*KHong HI & 1999), ZAY7E(Kim GY 5
1999), 7= (Parkk GS$ Shin YJ 1998), #u|(Choi Ysﬁ}
Kim YA 1993), 2]¢]4d-f-2 cellulose®} wheat bran(Choi 1J
9} Kim YA 1992), guar gum (Choi YS9 Kim YA 1992),
ZHE FF(Lee SYS Kim KO 1986) % hydroc01101ds
(Kim KO$} Youn KH 1984) <& 7l Ar|He =

4 A7 Tl gtk

ol B WA =fo] Hiu AR EH7} suE
T 7158AF &A1Y olgdd dF Fart Fiske d4
& Yt B AFME B AHE 8, HEF
5ol Hold =Fur 229 483 89S 23
BuAp g

EEW T (Ulnusye oFeEI Z2ES S Fe YTl
o, “EHUFS ggten A EVh AlZEAC zE,
e =FUF iR T “EYF 2R 2y,
I AAE FIMRE), TEAMMEE) Fedds f29
(&R )2k @cHMoon YHS Rim R 1995).

EYW S (Ulmus)®] Fe] %82 E«liﬂoﬂ AN =FUT
o] Wata glo] 21 Fo] §lon Ry diaw
2 FoHA st A, o AEE ) A &HEH 0
e AL Jegksly BUSS WA gz o =g ¢
AY, A, Adtr 5 4F 9% 28 & Ecvy 3
F719 34 AVIF AR} Qe FUF-E 1EE o}
Wi S EohtAl dte Zrgol Wi sttt Frh(E
Z 1975).

LEUFO #Hd ATE AWEY, Lee KH 5(2004)2
LEUE 299 methanol FEEFQ JYEy EHL
mansonone E°|H, o] AES tiAY F AU HELF
A FIEAH HrHEAF 0% FHANEAE Jehido
3 B3PI, Kim CS 5(2003, 2002)& “FuU5 299
NeE F255 29359 Y48 FA 33E F Catechin
thamnoside’} HARAANE YOI = Staphylococcus aureus
D Salmonella typhimurium®| FdBA0] Holytly B
F9oH, Lee YI9 Han JP(2000)& =FUT 43 9 2
HzRe s 2AE FE57] 8 &9 2 FE2EY
Fshed ofdAE AASE SAHT AU ANT, 27
F(1997)2 “H5UE 29 FEE°] in vivo and in vitro
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T Wyt A3 2r)de fAAQ Aolrt gt 6
A F FE299 AMF FUtel "t AlEaTl dadste
AL BETHJeon JRSF Kim J 2004). 18|31 #FAE
(2005)91 M B4 “FUF f29 BEE dUistd W
o, A SE3NEY, FHAE) 2 “F§3E S5 5
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Ao},

weld B AFoAE & A6 29 theke] Ay
A EAS ST LHUF YRS A Vs UL
S E NEE g FEE UYS 17111} gt} ol
B AFdAE “EUF Ry FhES 1, 2, 3, 4,
5%% st AVEE Az ¢ § —’F—I%@‘v‘* Ae, 53 &
A, Bax 24 9 &0 7|55 AAE AAEY =Fu
% FHEL A7He) HA wigHlE A s

I AIoJxHE ql HiH
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HEE FAE, FATE), DA8A@ALAR, A9, &
S(AE, ;’i%):% Tdskd AR

2. LELR Ruj2g

élv‘* °ﬂ AR BRUE ol FFWH T (Umus parvifolia
Jacg)ZX Ads <HA vFEdd X sHdSn
Well Al AAT A& 33 FA% & FBUZ7(Freeze dryer,
Bondiro, Ilshin Lab Co., Ltd, Korea)& ©]&3lo AX3}H
o AzE Aee E71E o83t 23] B4 F 60 mesh
standard sieve(Chung Gye Industrial Mfg. Co. Korea)E &
FAZ thE, polyethylene bagl 2 XAt} WH1(-25T)
of BAste A ol “FUFFIELY T
FE 9.95%°] At

3. LEL'_D ogjgato] AHINEEM

—= 20 b |
-5 Fo &L 8L AUz, 23EL2 4
A3, 211*‘ 3 zebiAe QAHAT|(EAL110, Thermo

Quest, Ttaly)E ©]83td EA4351, Z‘—’é'vgrit Hennerberg—
Stohmann{ & 7 3t
< AlE AA FA%)ANA T, 5—51:"_'?—,
< W UrA e %E SABAT

2, 20

4. IR H=

Ao ALES WAVFEE AHgdE 13T TFHE %
FEEZE, 200534HE FYstA AR 7] (75%75%140
cm, A7) % BARAFAA 2587 Alv] 3 F 10413 =3



(B:E=1:15270)% F A A4 1A E71E
Th, roller mill(Dang Kwang Industrial. Co, Korea)& ©]4
ste] 2 B3 ¥ 20 mesh standard sieved] 19H Uz
retort pouch®l 1000 g& ZF EA(food saver, Tilia inter-
national Inc. US.A)8t -25C oA WErAsI] Ao
ARSI B Az Al 1241 Aol Aol BAI(GRE-
1764D, Samsung. Co, Korea)ol #o] 3% T A&k
A ALEE BV FEGFE 32.44%01%% T

5. d7|"o| M= 3 EM &X

1) A719e] A=

A7199 Ag o g v]&S Table 13} 29tk &7}
F, 2EUF fEEY, AF010 g), 200 oo £t
20 meshAle]l 1M WA ¥, HB(100 gy 78k 20
meshd o oAl 1 WS “FUF RyETe /VF
AE 7 1, 2, 3, 4, 5% ¥R IANsdn FRIES
T 2AsAT A5 B AL d2EH =F
U FEE vk BYstA A4t 99 As
£ 0.6 cm 7] EY V] 28®7] A4 2H]dHx 29
A W(50x30x5 cm)dll HE& HEAHE 23, AHAY 2 A
ZHE (22.5%22.5% 4.5 cm)E Y& I, E Qo "WrpEE 4
< F A2 e el 9tk 100CoA 1083 89
7] 2%7]1(HRS : Convotherm, OES 12.20, Germany)oll 4]
40% B¢ A F, 1087 £ S0 o] W) Ay 2€7]
W 25 10022Toldt. Axd dr1He AL 302
T HERAE B A2 AP 5 wHE HAA A 3
B3 ¥ polypropylene wrape ZHA 302 o A3 e
2 APY ASE ALS9Y.

2) TR 33
A7E e FREEFE FARE sl AYrtdnazgoe
2 53] vHE Z2Asto), 7 HFeE Jehyloh

3) e =3

A= NEE Ad27tA 4% & A4 2 cm, 0] 1 om
9] celld] ¥ AMAA|(Chroma Meter, CR-200b, Minolta,
Japan)& A& L(HE), a+AA S/ 545 +b(FA 5)

Table 1. Formula for Sulgidduk prepared with Ulmus cortex
powder

ce flour 980 970 960 950

Sugar 100 100 100 100 100 100
Salt 10 10 10 10 10 10
Water 200 202.5 205 207.5 210 2125

Ulmus cortex powder 0 7.5 15 225 30 37.5

4 33

SEUT #YEES AV Ay $2

Il

grow mRAYOM, 7 AR T % 43 w2 Ayl
BEgoz UHIT of W A48 BEaBow wap
(L=+96.88, a=-0.16, b=-0.29)% A}-&-5}9 .

4) 33} EX &4

A7 A A7EY S3EAL AEHEZHT
(RVA, Rapid Visco Analyzer, model A4, Newport Scientific
Pty. Ltd., Narrabeen, Australia)E2 AACC standard method
61-02(AACC 1992)F ©]&3te ZAHIAL & AE 3 ¢
(AE e TFHFF 25 mLol A7) 18L& 50T, o]F
£33 12CTE 95C7A AsA7|a 95Tl 258 F<H
FASAT. = 50C7HA] 23 2TC2 Yz, 28 Fekd
S0CE frA8tEAM HEE SAHIAY. RVAY EAXE
HIHEP), 95CA 2582 FAF HE(T), 50Tl 2
B A% WAAEE)Y e o83t setback(F-P)
breakdown (P-T)S A4 T

5) Texture =4

A71H9] Z2A7HE Texture analyzer(Model TX-XT2i, Stable
Micro Systems, England)& ©]8-3t4 P20(20 mm aluminum
cylinder probe)S A2 st ANEE 23] d&Ho= YA
AL W AR force-time curveZHE 7314 (hardness),
2 (adhesiveness), 34 (gumminess) F 4 E4(chewiness)
< ZA4stglen, ool £4 =& Table 29 23},

by
ok

Al(color), &U](flavor), T2 A Z(softness), =
S(moistness), AAAQ 7] Z E(overall acceptability)Z 4]
@3 FolathAIh : 908, FAE AT ¢k S
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Table 2. Operation condition of texture analyzer for Sulgidduk
d with Ul 1t d

Option TPA
Sample size 4x4x4.5 cm
Pre-test speed 5.0 mm/s
Load cell 5 kg
Test speed 5.0 mm/s
Post-test speed 5.0 mm/s
Distance 50 %
Time 3 sec
Trigger type Auto-10 g
Data acquisition rate 400 pps

Probe and product data  P20(20 mm dia cylinder aluminium)
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W3] dojdth(eFsith : 182 Yehlith EAZ RS
752 Zol(bitterness), H-<Sastringency), A3 AE
(roughness), F-A A= 7 Z(fragileness), 233 ﬂ”](off—
flavor)E o}F 4l3}Th(extreme) : 9%, A3 $ithnone) :
Hog Yehidth AsE A79E Azt 198 portlon
sizeg 30 g2 A3t 8 FeAEH HAld| FolA AlFst
Aok AEE AHzE Yo, 4d FE JIEsta 4 AR
= 23, NEE ¥ A 7§“’F7]°ﬂ"1 e EE AR A
oldl AZHReH, HA Fo 4FE HasE] 95ty
total session 15~2080.2 A3}t

7) SAAE

TE AYAFE SPSS T2 I1H(SPSS 12.0 for windows,
SPSS Inc.)& ©]€3t9 BEAMLA(ANOVA)S AAdtz, 7zt
24 WY FA4L p<0.055FCE Duncand ThF

AN S ALgtel AF3t
. Zzt 2 ng
I =Bue suzuel duys

A71ge] M iU fETY duEe FE
9.95%, Z3|& 11.83%, ZZIHJ 1.77%, 294 6,
FEE 7029%, 24 68.57%5 UERGTE

2. LEUR Rl
1) TEF
SEUT AT JUbEE 2Ee Arige & 3

2 Table 39} Yehfigic) —rl";rfé}i'&% 40.57~4237%%

Bt EWHE fEET AUl 184S S8 9%
T 7kt od, “H5UE fEET AUl g8 93

A Rol&= %i%it}(p<005) ol =F3 ol WA (A

9 39.98~41.63%, Yoon SIS} Lee MY 2004), #edx &t

(2719 37~40%, Joung HS 2004), EIHA 712479

36.73~38.46%, Cho JS % 2002), B&A} #HF(A71¥ 41.49%

TE AUkt M| EF 54

~42.99%, Oh SG 2005), A1} FEE(H47] 39~43%, Chong
HS 2000) A71Ee F7tel e FEFF] K42 Aol
7} gl dFERe fARSE ARE Ve AT

2) A%

EU R VRS 2 47199 A= Table
49 YERASITE L, a, b3t =§UF FIEY HrbEl
S7Fstel 2t A Aol YERA UTH(p<0.05). tE
79 I(lightness)Zto]l 58.552 7M& A Jvehgon, =g
UE 53 5%E7eA Lk 41652 713 ‘;}% &He v
B “EUF fEEDT HArlge] F/HEsE L2 &
A3t ofFE AL Ulth o HE W YEd
UD e, SPEY, ai%ﬂ, 71%%27}—r 2 o] F9
B8 Arbge] FU1drE 27199 Lite] Aadite
B39l fFARIETHYoo KM 5 2005, Kim JM & 2004,
Park MK & 2002, Kim GY %5 1999, Choi YS$} Kim YA
1993). +a(redness)at ¥ +b(yellowness)at> “FUF &
o H7hol 57}‘2"% Z¥zre] gkel FUhekgith o= A

Azol JAT7E F& RASY Ao F71845 A7)
"ol a9} btel Fke AEH FABEATH(Yoon SIS
Lee MY 2004, Joung HS 2004, Kim JM & 2004, Park
MK E 2002).

3) 331 EA

. A71%e 2P ArHe| BT
o3 538 S4E Table 59 2T HTHEEP), AAYE
FHEF

M, 3 (F), breakdown % consistency= “=FUF
HE8To HrtFe] FUETE th FUkte BA¥ES UEH
WA, 7173 Aoldf FE2EY Ut wat WrhF paste

o BEZF STF S od?‘l‘i~h(1<un YS 5 19978 #
AFEE T o)ls AVLEY EURE §ujRute] Fedoi
_l:e B osuiao] AojAgav} TTQHE: A3l HA =L
317 HE e BT Fo AEJAT0] )& 5
2o Ao R HoAA Ul FUH HEEEs} 2

rr m_

Table 3. Moisture content of Sulgidduk prepared with Ulmus cortex powder

Moisture content(%o) 41.47+1.57* 42.37+1.46°

41.48+0.97®

40.57+1.04°

41.48+130® 41.70+0.76

Mean®S.D.(z=15). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

Table 4. Color of Sulgidduk prepared with Ulmus cortex powder

41.65+1.05

L 49.83+2 44 46.98+1.74 44.76+1.44 42.71%1.54
a -1.04+0.18" 2.95+0.34° 4.44+0.29% 5.03+0.45° 6.00£0.37° 6.27+0.49°
b 4.57+0.41° 8.44+0.85° 10.44+0.35° 10.95+0.78° 12.12£0.65° 12.31£0.74°

Mean+S.D.(z=36). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

a2 E2E 7832 A 244 A 1E (2008)
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T3t wy doju, WdzItE Hrlgo] SR
3827t Fohdlthe AT E(Joung HS 2004), H37HF
o] 7t Bl&o] F7184E 38571 EolddE Kim MN
(1994)9] Q783, ZARA, Fo} A 3 SHYY2ERQ
2 ANME W 3857} Folrtte AFAI(Choi YSS
Kim YA 1992)¢} fAStATE ol “§UF FoEde
A2 QS AEFREC] B4 5 o|ghgo] F4FTo)
doll o3 QA ZolA g-amylased AL @7 HL ¢
ATZE HEZ 3 3IJEE oA HE AAE 2y
& Ao E ASHT SetbackS W FYFE 232 AA
A7l AR, YT FIEY 3% AVES AYs
EEUF FoREES Ae W ga paste A

Py

iz

ook

4t o rlo
4

o 1

il
odt

Table 5. RVA properties of rice flour for Sulgidduk prepared
with Ulmus cortex powder

Peak viscosity(P)
(RVU)
Trough viscosity(T)
(RVU)
Final viscosity(F)
(RVU)
Breakdown(P-H)
(RVU)
Consistency(F-H)
(RVU)
Setback(F-P)
RVU)
Time to peak
viscosity 600 593 600 587 587 580
(min)

184.42 195.17 201.58 203.5 206.42 213.58

105 106 11092 112.83 112.25 117.33

187.08 194.75 201.67 206.42 208.33 215.58

7942 89.17 90.67 90.67 94.17 96.25

82.08 88.75 90.75 93.90 96.08 98.25

2,67 -042 0.08 292 192 2.00

Pasting temperature

(C) 7195 712 6885 6895 69.65 68.8

SEUR A3 W 4r19e) 32 54 3D

Uyehglen, @Adr)e] AoldRE Hrlstd R}aw ®
go) ollg} Aol frt AR w3tE AMAITE AT
BI(Choi IS} Kim YA 1992), ZAZA, Fof A & Zg
diER 029 HoldfE A/He W =3t Ad adrt
AATHE AFAIHChoi YS9 Kim YA 1992)$} #-AHSHS

o ole LEUF o] At AARE Wt
7] R AR w3 A4 FIl Jed 4= 4 9}

A

4) Texture
LEUE fuET Ariges 2Ed A9y "HxAE
Table 691 AAISFATE 7314 (hardness), B2 4 (springiness)
4 3 A (chewiness)e “FUT 3 22< A7lgs o
T4 Skt A%E RYAtH(p<0.05). °l& Kim HH%
Park GS(1998)9] 74z B&-s A3 A7]¥, Lee K 5
(2000)°] A fFAuE Mg d71Ee FA40 A
o] Z/tEE YPAo] TAdITE ATEIY FHEHA
QlozE Ar|He

[e)
FEGET BHE Fo| gor, =FUR fulpwe A7}

i)
e
N
18
o
o
ki
2
oft
oSk
1
=
o
ko
c
o |o

T3 H2H4(adhesiveness), 5734 (cohesiveness) L 2
A(gumminess)> AEE ol FAHYU Aol7t vEhUA
ottt

5) aHlA 715=9 SAZE A

“HUE AR AbEE 4
AF Aibs Table 73 24t &H1A 7135 A 2T
o] BE FENA FIRBHN BT FoHoR
ERtth(p<0.05). A2 thxF0] 6.97, =FUF FIEL 1%

oty

R, T s HETL 652, 1% A7HEL 5412 52
Az eE Jehth BEde A S(softness)= UET 6.51,
1% #7kol 5372 A F7HA F53 A E(moistness)
© WET 6.84, 1% F7HEo] 5.652 ¥ ASEE ve
Witk AukAQl 7]l Z X (overall acceptability)= 2Tl
6.76, 1% A7F0) 5.41, 2% #H7k0] 4.6622 =A B7t

Table 6. Textural characteristics of Sulgidduk prepared with Ulmus cortex powder

Hardness(g) 1828.25:86.83°  2026.98+23.12
Adhesiveness(g's)  -778.01£222.49™°  -741.50+103.08  -704.75£162.63  -508.97x100.97  -574.55%5520  -576.82+39.65
Cohesiveness 0.65+0.02"° 0.65+0.02 0.64+0.02 0.68+0.05 0.66+0.03 0.62+0.02
Springiness 0.74+0.08" 0.70+0.03" 0.710.06" 0.84+0.09" 0.88+0.11° 0.76+0.07%
Gumminess 113535+67.30"°  1198.82448.17  1136.89£75.28  1188.34+72.85  1222.61+118.76  1248.57+53.95
Chewiness 806.84+08.84°  840.11465.90°  812.27+104.00°  964.87+84.02°  1110.28+207.77°  917.11+89.00°

MeantS.D.(7=7). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

Korean J. Food Cookery Sci. Vol. 24, No. 1 (2008)



idduk prepared with Ulmus cortex

Color 6.97+1.22° 5.19+1.25° 5.05+1.18™ 4.85+1.44™ 4.70+1.53% 4.54+1.71°

Flavor 6.52+1.25° 5.41x1.01° 4.88+1.25° 4.37+1.42° 3.78+1.32¢ 3.71+1.68°
Softness 6.51+1.34° 5.37+1.23° 4.69+1.39° 4.25+1.45° 3.98+1.61° 3.45+1.57°
Moistness 6.84+1.13° 5.65+1.37° 4.85+1.32° 4.40+1.39 4.18+1.58° 3.70+1.55°
Overall acceptabillity 6.76+1.18" 5.41+1.16° 4.66%1.20° 4.13+1.32° 3.75+1.53¢ 3.31+1.58°

Meant8.D.(#=91). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

Table 8. Characteristic intensity rating for Sulgidduk prepared with Ulmus cortex powder

-
Bitterness 1.65+1.44° 2.01+1.45% 2.48+1.74° 2.55+1.80° 3.13£2.11° 3.48+2.34°
Astringency 1.71£1.52* 2.30+1.69% 2.85+1.73% 3.18+2.08% 3.68+2.35% 4.05+2.46°
Roughness 2.87£1.82° 3.56+1.93" 4.41£1.95° 4,98+2.18° 5.66+2.24° 6.13+2.50°
Fragileness 2.54+1.67° 2.87+1.61° 3.56+1.86° 4.00+2.10b° 4.47£2.28° 5.15+2.47°
Off-flavor 2.09+1.62° 2.68+1.67° 3.46+1.89° 3.49+1.96" 4.4742.29° 5.08+2.74°

MeanS.D.(/=91). Means in a row sharing a common superscript letter(s) are not significantly different(p<0.05).

591, CEUR $URT AR 4SS L3e dadtel

LR FIRE BIRE AT WA TR e 4R USRE o b B8 Bide A9 U
A A+ Table 85 24T EAZAE HAAle =F5UE Lﬂgiq. 33 ENS 8 UYL Bare] Mylake] =7}
foIREs WHEOl TIUAE SHAE AL B4 BAE HuAs@), AAUED, ATHEE). brekdown

(o]
Ah(p<0.05). &8k 5% H7ITo] EAAEI} 3.4801%00 g consistency= Oha 718k A¥S UERIL, 5370
o, Henle 4052 Tk & ATE Yyt o A NeTo Hudsoe EREis AZe “EUR $uBg
= A7 A8 Bz Ag"HD ARl A E(roughness) A71EE w tha 7AskE AEE Vel e H,) setback
= =§u5 e '47}301 F7Hstel Wt =AU LEUS FHRET 3% A/tEe AYsty “ U
wou, 3% A/MEY EAZEE 498, 4% F7MEY BA HELE H/MYE W ta FAse AFS JEhith
BAEE 5.66, 5% H7H9 %Ag AEE 61302 Z3A U g2xe U 19 £28 371E W A 14(hardness),

=) r\o m[o

EPgth, BA A& 4 S(fragileness)E h%—b}—‘? FoEg A EFe A (springiness) 2 A ¥ A(chewiness)2 Thh: F7fsheE
7beFol 7 el met 2 EAZEE YehleH, 5% %S R, F3AA(adhesiveness), 57/ (cohesiveness) 2
A7 5159 EAAEE L}E}W%E}. o] % (off-flavor) = 24 (gumminess) S A E Tholl F9H< Aol7F YERY
5% F7ho] 5.089 EAZEE YEMIUT A gt 715% AA AR Me =FUF /3T
o) de 4nA NEx9 EAAE AA ARE YR Arbgo] FNEFE V3R AUl A4S, SAAE
H =FUE f Y JUtEEe] RS Blaste A AA AFME FEUT FuEEY AHrbge] g
AHor FL& AFE A= 3}93\11“} U f9E 5 EARE A7t FUkeGTh ol @34'2 T B2
o] AerlsAds 18T 9 12% Hte 271" 4 H, “FUF AHEY TRVl AHA 713 AL A
S & 4F%e v £ A& AR AFHT V2 AFE JEWIAL, =FUHF FOlERY AUk
o] Z7MdTF FA 4L HAFE U SAAT, AU

V. @ 4l #= FAEHE 29 BW 12% F7he SFUE fuEw

HY W 47199 FA 54 L 3
Aos ARHT

SEUE fFERTY AMES 1, 2, 3, 4, 5%E Bt A
198 Az @ F FEFE AR, 33 54, 924 &
R0 20A 5% AAE AAD Foe DL Bk a=d
TEFFL 40.57-4237%2 Yebdnt. EUE Ry R
AVgel FNLSE SR FFE ISR OY, RFUR A9 1997, SEUF 209 G0 B9 RANSE ke
AT A7l mE {4 Aole Y A=E T pp 1-54
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