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< SUMMARY >

| kS \ D-02

Purpose&
Contents

Development of local special products through the development of high values
added products using super bellflower in Boeun, and increase farm household
income and economic revitalization through 6th industry including experience and
tourism

Results

[0 Characterization and superiority of physicochemical components of super
bellflower in Boeun

O Analysis of nutrient composition, quality characteristics and antioxidant ability

O Saponin profiling and saponin quantitation

O Neuroprotective effect of super bellflower on hippocampal neuronal cells

O Improvement of cognitive function in altzheimer animal model.

O Development of local specialized and high values added products using
super bellflower in Boeun
O Development of health-oriented products for enhanced cognitive function using
low sugar and functional herbal ingredients
O Selection of substitute material for sugar and establishment of mixing ratio
O Development of low sugar Yanggang using discarded bellflower byproducts and
liquids
O Establishment of standardization process including manufacturing process,
manufacturing time, temperature, facilities considering efficiency and economy
O Physicochemical quality characteristics and antioxidant analysis of products
O Consumer preference sensory test
O Expansion of bellflower consumption and modeling of 6th industry
through the cultivation of local specialties
O Establishment of the second centralized 6th industry model centered on
functional high value added products developed from bellflower
O Establishment of rural city connection experience and rural stay facility
O Development of the main contents for the development of rural tourism and

high-value-added 6 industry

Expected
Contribution

O The development of health-oriented products for low sugar and enhanced
cognitive function

O Health-oriented products contribute to national health through product development
and consumption

O By linking and providing the 6th industry in a complex way, increase rural




income with high added value

O Bellflower production community provides stable raw material supply and
quality improvement

O Rural community restoration and the employment of aged idle workers

O Raising brand value of Boeun by cultivating high-value-added luxury farming
and local specialization

O Identification of the physiological efficacy of the derivative material produced
in the production of jungkwa

O Standardization and technology transfer through establishment of super bellflower

jung kwa manufacturing process

O Standardization and technology transfer through establishment of super bellflower

yanggang manufacturing process

O Standardization and technology transfer through establishment of super bellflower

cheong manufacturing process

O Maximization of profits by utilizing the byproducts to the manufacture of]

yanggang

O Scientifically demonstrate the superiority of the super bellflower and enhance

consumer confidence

Keywords

high-value- Health
Sugar . )
super bellflower . added 6th industry functional
reduction '
products food material
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11.

12.

< Contents >

. Introduction .............................................................................................

. Status Of Technology ..........................................................................

. Research contents and results ........................................................

. Achievement of research goal and contribution

to related fleld .....................................................................................

. Application Dlan Of r-esear-ch reSUltS ..............................................

. Abroad science and technology information collected

during the research PIrOCESS sereeeesseesesssnnoninntisiuuiiniisiiiniieeo.

. Security rating ........................................................................................

. Research facilities registered in National Science and

Technology Comprehensive Information System eeeeeeeeeeeeeees

. Implementation of safety measures in laboratories « e

Representative re search achievements ........................................

add 1]Ettum Doraji Jungkwa Manufacturing Report

add 2]Ettum Doraji Jungkwa Quality inspection

add 4 ]Supper Doraji Cheong Quality inspection
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1Supper Doraji Cheong Manufacturing Report
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FFe AR 5 goll SFF 46 mLE #d3ek § 3,000 rpmelA 20 &3t
AaEe she] NS Fskel FEA(SCM-1000, Korea)s AHg3te] F743k3itt.

S3hFEe Ag 5 gol FHF 45 mLE #2335 T Dinitrosalicylic acid(DNS)el] ¢]3F H]
Ao 7 BB A(UV-1800 240V, Beckman, Fullerton, CA, USA)E AFE3te] 550

o -
nmoll A FFEE =AU TE=2FAHLE glucose (Sigma, St. Louis, MO, USA)E sx4
pZS

_DH =i }\].1:
pHE AOAC method (1990)& #A83t] Alg 2.5 g& 47.5 mLe] 79 7 Y o
A3} skglth 3,000 rpmolAl 15 #3F YAEE s ¢ FAF NS HSE] pH meter (420

i
Benchtop, Orion Research, USA)2 =43}ttt
2= AOAC method(1990)8 4 &-3ke] A&
3l % 3,000 rpm ©lA] 158-37F L4AEg
23Fe] pH 8.37FA Zdsl=d a3k 0.
skl FAF S ZAISH T
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A 3.5 mLE FH3ste 0.1 N NaOHE ©]
N NaOH%(mL)< acetic acid &= (%)o.= 34k

— F'-?i'z
4ov

_}_\}]IE:_

M= AM2LA|(Spectrophotometer CM-600, Konica Minolta Sensing, Inc., Tokyo,
Japan)Z AF&3le] Hunter LEL(8%, lightness), a#t(A A%, redness) 2 b,
vellowness)S 43 wWHE SAste] Hgtoe=z Yehido. =84 EES petri
dish(50%x12 mm)ell o} MEE ZA3}S ). Standard color value L3k 72.78, agt
1.89 % bk 10.14 ¢l calibration plateE ¥ +0 = AF&3}S T}
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Table 1. Proximate composition of Domestic Diploid Variety and Tetraploid ‘Etteum’
Variety in Platycodon grandiflorum.
(%, dry basis)

ND SD t—value Jo
Carbohydrate 70.30+0.10 69.57+0.12 7.961 0.001
Crude protein 9.06%+0.11 14.28+0.05 -75.865 0.000
Crude fat 1.80+0.11 1.29+0.11 5.608 0.005
Crude fiber 9.96x0.05 8.76+0.05 28.799 0.000
Crude ash 6.51£0.02 4.82£0.06 48.888 0.000
Moisture 12.34£0.12 10.03£0.04 32.502 0.000

ND, Domestic Diploid Variety in Platycodon grandiflorum; SD, Tetraploid ‘Etteum’
Variety in Platycodon grandiflorum. All values are Mean*SD (n=3). Significant at

Antimepx el o FEEpX o] mE ALEds AR A= Table. 294 Ak dnbEelx| 9]
ZARE e 0.88 %, SHEEHAE 2.01 2 SF=gATE F 2W] w& FXE UE
oo ARE S F2 QG v R mEbH] 22 ofEA el ol e tEAQl 244%
OS2 olF sk AAeAbel=e] Fol wheh tefet Aeddel HauE vk ep| g
T8 TR EFYE platycosiderw sEAFAA H&l, AGZE, TFAE A%
&, g B A, mElaHE NS, etk 2 A 5 S e AR 0

=0
o
iy

(Kim HR 5 2015, Kim AY 2011, Jang JR 5 2011, Choi CY % 2001, Zhao HL
= 2006, Kim YS 5 2005, Kim YP 5 2001, Lee H 5 2010). welxy] o=wgx= o
U= ghx]of] Hlg] =& eSS 7dE = IS Ao Fuyg

Table 2. Crude saponin of Domestic Diploid Variety and Tetraploid ‘Etteum’ Variety
in Platycodon grandiflorum.

ND SD t—value D
Crude saponin(%) 0.88+0.21 2.01+£0.17 -6.766 0.007
All values are Mean*=SD (n=3). Significant at p<0.05.

drbiestd], oFkgiA o] Ve AdE o N s SA A= Table. 3% #
th 7184 1Y E e Aduleglx] 7 3.57 °Brix, SEE A= 6.47 °Brix® S ExuhA]

sheko Aute=alx7F 3.09 %, CETTA 7} 2.82 %

Table 3. Soluble solid content and reducing sugar content of Domestic Diploid
Variety and Tetraploid ‘Etteum’ Variety in Platycodon grandiflorum.




ND SD t—value Jo
soluble solid content (°Brix) 3.57%0.06 6.4710.06 -61.518 0.000
Reducing sugar content (%) 3.09+£0.12  2.82+0.05 3.488 0.025
All values are Mean£SD (n=3). Significant at p<0.05.

AntrehA], oFwebA o] pH B =S 5S4 A= Table. 49 @) pHi dntie}
A7F 4.98, SFEHA = 5.68% SFEEA7E dubmEbx|el] wshe] ofgh %zam. gaseg
WETHA = 2.74%, SEEHAE 2.34%% CERfx 7 dvkwebe] njste] ofzh vhA
Bt Tt

Table 4. pH and acidity of Domestic Diploid Variety and Tetraploid ‘Etteum’ Variety
in Platycodon grandiflorum.

ND SD t—value D
pH 4.98%+0.02 5.68%+0.06 -20.019 0.000
Acidity (%) 2.74%0.05 2.34%+0.09 6.606 0.003

All values are Mean*SD (n=3). Significant at p<0.05.

Anbw=epx e} o Fweix|e] AL g SHgk A= Table 5. ¢ &tk WeE Yehl= Lt
& g egkx| 7} 62.50, SEEGg A7} 79.278E o=@t 7t A YEgth ol duta)
X oFEgA o W7t ¢ ofFE S & & Uk ANEE YEYE a S dRiE
227} 3.35, oEFEeA7F 2.028 AW A]7F A vErRt SRS UEd = bk
AurEebx|7F 11.99, o B wgbx7l 12,4002 oL gtx7t =4 velyth AMEE= A 87k

o] §-ol& el AFol= JEMNATHp<0.05).

Table 5. Color values of Domestic Diploid Variety and Tetraploid ‘Etteum’ Variety in
Platycodon grandiflorum.

ND SD t—-value D*
L (Lightness) 62.50+0.18 79.27+0.07 -175.283 0.000
a (redness) 3.35x0.02 2.02x£0.01 112.785 0.000
b (yellowness) 11.99.£0.07 12.40+0.01 -10.776 0.000

All values are Mean*SD (n=4). Significant at p<0.05.

HRAE
CH(2008)ell "1

fo
o
;oA
ol
A
N,

S A3 A= Fig. 1% 2t} Jeong
o] gyl e ATo= O]EQ T8 9%
o
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0.100 mg/mL, ©E=etA7}F 0.227 mg/mLE W EeAHt o EwagfAlor] & IS
e AT

0.3 1

0:2 o

0.1 A

Total phenol(mg/ml.)

0.0 A

ND sD

Fig. 1. Total phenol contents of Domestic Diploid Variety and Tetraploid ‘Etteum’
Variety in Platycodon grandiflorum.

At elx], o F =g DPPH radical 245 543 d¥= Fig. 291 2t} 1Csoik2
Jure A7} 59.32 mg/mL, OSEE#AE 1944 mg/mLE SEEelx7t ol DPPH

S OEFEHATL & FoR UERT ol F dAudds 43 27 (Fig.
2)9} dAe= Aotk Shon MY(2001) 52 Aol Z=ekx]e] A

2 A2 3ol 48
S 4% A3 24dTs 49 va] 20d o] oF oW A e A4F] 4§S ug
B FERC BRI FAF) et AxEe] Age] Frhdth wash A FGE B
ATk T Lee S QOLYS ATAN xen 25 $ A gl e AR

100 ~

50 4

1CS0{mg/mL)

ND SD

Fig. 2. DPPH radical scavenging activity of Domestic Diploid Variety and Tetraploid
‘Etteum’ Variety in Platycodon grandiflorum.

Adutglx], o mwgtx] o] SOD FAMEAE S 54 A& Fig. 39 2tk ECsoat2 YW=

2EX| 7} 274.81 mg/mL, o EE#A+= 240.69 mg/mLz S FEgA|7} Yo} Superoxide
Dismutase FAFEAGS oFEdf A7t &2 Aoz YWt o= FoHedFFig. 2)%
DPPH radical 47 % Fig. 3)3 LA 3= 4o ATk

SOD (superoxide dismutase)™= A Wl 02— (superoxide)?] A7 TIst= ah
olth, A oA AdE & AtAhe AUdA AbeA AelE x5kl Hl B2 SOD A
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300 -

EC50(mg/ml)
[
=]
=3

[y
[=]
[=]

ND sD

Fig. 3. SOD-like activity of Domestic Diploid Variety and Tetraploid ‘Etteum’ Variety
in Platycodon grandiflorum.
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A7} =A YElS Tl F phenol S o EE=gkA]7) 0.227 mg/mLE %
0.100 mg/mL°]% 3 DPPH radical 2759 1Csy #H(LHF=2}%]: 59.32 mg/mL,
A1:119.44 mg/mL) % SOD AR/ LCs #H(EWHmebA]: 274.81 mg/mL, SF=dbA):
240.69 mg/mL)> SFE=EA7E FdHh o]Ate] AHRERYH, oFEgA = dutedbA]d
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MATEE H A=
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S FZ, BEEEye EEA A AFEHE &ulE methanol, ethyl acetate 5(.T. Baker,
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U.S.A)S daA9FS 21831313l n-butanol(Fisher, Korea)2 HPLC T3S T3] A}
&33itk. HPLC % UHPLC &"® ZFHFMilli-Q System, US.A)® HPLC#
acetonitrile (J.T. Baker, U.S.A.)9ll formic acid (Sigma-aldrich, Germany)E& 3 7}sle] A}
&ttt =ekA T AFEUSY BEEAE 7] #sl AREE platycodin DO EF8 9
(Sigma-aldrich, Germany)< 0.0625~1mg/ml® FE= ZA|3le] AF-&31% T}

-7171 & A

T A oA FE87] Y3 A2 d"97)(M Tops Heating mantle, Korea)?} AF&% 9L
F= SulE AASY] Y FA=Z 73] A 5=7](Buchi Rotavapor R-215, Switzerland)
7F AREERIY. =2A] AlEE AFAI7]7] 98 Centrifuge for vaccum concentrator
(Hanil science industrial, Korea) FX& AR&3talth. w=ebA] Alxde] 2 2 248 7]
712 UHPLC (Waters Associates, U.S.A)2} Q-TOF-MS (Waters Associates, U.S.A)&
AHg8t9 . FFE 71712 HPLC (Agillint 1200series, U.S.A)E AF&33ith. #2418
UHPLC column< Acquity UPLC BEH C18 130A, 2.1 x 50 mm, 1.7 uym (Waters
Associates, U.S.A)E A8l AZE HPLC columne Optimapak C18, 4.6 x 250 mm,

5 um (Optimapak, Korea)< AR8-3ic),

N

“EZ8A Y AFEY &2 9 A EA (profiling)

oA 2B 5 godl SRS 75 mlE H7Fste]l 100Cx7dA SRFEUT. FEES
chm F1002¢] ¢ %#](CHMLAB GROUP, 185 mmf 100 units)® o 3gk 5 7] Ao
A Dozl FEANE T EtoACE H7tste T e dA&ste] 33 Arlste] AlAs
RaL, olF & T v T FxI FHES ¥ol T BYE U8 33 AAEse
o, & 28 T A5 FEe 58 343l 60T 279 A EFHIIE AMESI] At F
ot Hebg w38 Axsta 44 i Alxd 2S£ #5390
T3 Reg=og BRIy Ag 9 Ty T32ES MeOHo *=o LC/MS 4 (Table 6)
ANBZ o] g3ttt UHPLC ¥ia Aoz EAFAZL 210 nm, % 0.2 ml/min,

A8 2 Al /T 0.1% formic acidE FH7Fsle] AFE-3tal BEv|l2 acetonitrile
(ACN)el 0.1% formic acidE& #H7}sle] A3t Q-TOF MS+ ESI Negative-ion
mode® Injection flows 150 pl/min, Mass range™ 500~1600 m/zE ®EXFxHo=
St =EkA] 5% 3 Al 59 Retention time % ¥A}S vl sle] A BT

Table 6. =8X] AFEUS] LC/MS 4 =4
UHPLC system Waters UPLC (U.S.A.)

Detector TUV, 210 nm

Column Acquity UPLC BEH Cis (2.1 mm i.d. X 50 mm, 1.7 pm, U.S.A.)
Column Temp. 45T
Mobil phase Solvent A: 0.1% formic acid in Water, Solvent B: 0.1% formic acid

in Acetonitrile

O min : 5% B, 20 min : 50% B, 21 min : 80% B, 23 min : 100% B
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26 min : 100% B, 27 min : 5% B, 30 min : 5% B
Flow rate 0.2 mL/min
Injection vol. 0.4 quL
Q-TOF MS system Waters Q-TOF MS(U.S.A.)
Injection flow 150 pL/min
Sampling cone 30
Extraction cone 4.0
lonization ESI Negative—ion mode
Source temp. 110TC
Desolvation 250C
Cone gas 0 L/h
Desolvation gas 500 L/h
Capillary voltage 2.5 kV
Mass range(m/z) 500~1600

—SE3 K] U AR AFEA

F¥3 BegFor By Ag ¥ =gA ZFES MeOHol| =9 HPLCE4](table 7)

A BE o] &3t wakx W AFEY 2 BAS 98 243 2xE 40T, NE FYHFS

20ms AHEE o UV A% 342 210nm= AASSIth HPLC 241 o8¢ o] 54
%

2= ACNS ARgsto]l vdst A9
sETEoR Reldds AESAT mo EEES ASdel EEEGL ~ 500
2 FYFG ubol wE A peake WAL AXbshe]

BN
By
flo
\©)
oy
z
o
o)
5
e
off
=8
P
BN
Y
o
fru
do
N
ofo
o

Table 7. =&+A] A}E U9 HPLC AZFEN =A.
HPLC system Agilent 1200 series (U.S.A.)

Detector UV, 210 nm
Column Optomapak Cig (4.6 mm i.d. X 250 mm, 5 um, Korea)
Column Temp. 40°C
Mobil phase Solvent A: 0.1% formic acid in Water, Solvent B: 0.1% formic acid in

Acetonitrile
O min : 20% B, 35 min : 31% B, 38 min : 31% B,
38.1 min : 20% B, 41 min : 20% B

Flow rate 1.0 mL/min
Injection vol. 5 uL
2)dT+4ax

Z2}A] saponine 534 oleanane® triterpenoid saponin®| &3t} =Kol Q8 °Fg
A E O 2= triterpenoid saponin®! platycodin A, C, D1, D2, polygalacin D ¥ D2¢}
sterol?l spinasterol, spinasterol-glucoside % stimast-7-enol s°| W&aHoH,
Qo % inulin, betulin % betulinic acid 5°] FoLAAE SR TFEHo Ut} FAERE

platycodin D¥ Z#x|8g]o] &A48l= triterpenoid saponinAl 3tgE Fo sHU=R

o o}
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Platycoside
Platyconic acid A¢]

Table 9. =&X F&&E ¥

AES Fdsih

EFE9 LC-MS profiling.

E, Platycodin D3, Platycodin D2, Polygalacin D, Platycodin

D

No. | Name ETH I A RS
1 Platycoside E &
[M-H]1":
1547.6748 Da
RT : 9.5 RT : 94 RT : 94
1547.6840 Da 1547.7184 Da 1547.7184 Da
Error : 0.009 Da Error : 0.043 Da Error : 0.043 Da
2 Platycodin D3 :
L _ I “‘\‘
[M-H]: e ‘ "
12535797 Da | ¢ -~ | 4 T 1T
RT : 10.3 RT : 10.3 RT : 10.3
1253.5907 Da 1253.6062 Da 1253.6062 Da
Error : 0.011 Da Error : 0.026 Da Error : 0.026 Da
3 Platycodin D2 :
. I
[M-H]: T
1385.6219 Da |
RT : 10.5 RT : 10.5 RT : 10.5
1385.6410 Da 1385.6572 Da 1385.6572 Da
Error © 0.019 Da Error : 0.035 Da Error : 0.035 Da
4 Polygalacin D l ‘ o :
[M-H]™: e T
1223.5691 Da l (
1223.5880 Da 1223.6034 Da 1223.6034 Da
Error : 0.018 Da Error : 0.034 Da Error : 0.034 Da
5 Platycodin D

[M-H]™:
1207.5742 Da
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T: 12.1 RT : 12.1 RT : 12.1
1207.5742 Da 1207.6053 Da 1207.6053 Da
Error : 0.015 Da Error : 0.031 Da Error : 0.031 Da
6 Platyconic ! o
acid A l | A J
[M-H]": ‘ : ‘ : T
1237.5484 Da T T T s ss s aan B
T:12.3 RT : 12.2 RT : 12.2
1237.5665 Da 1237.5820 Da 1237.5820 Da
Error : 0.018 Da Error : 0.033 Da Error : 0.033 Da

=l 25 93le] HPLC (Agilent 1200 series)E A}-&3&lo] A5+
S st ZEA Alxd meEol WeEeS Huksle] s%7F 31.25 pg ~
E% ZAstget, ARrtE IR ug AAHS A AHA A v
A2 S ot et W Atele] HAIAASFE Feitt.(Table 10, Fig. 5)

Table 10. =84 ALXd BFE9 AFHAH JAZA A L AFJASF

EEERIEE AT
Platycoside E Y=1323.3X-2.5284 0.9996
Platycdin D3 Y=2007.1X-16.945 0.9994
Platycdin D2 Y=4056.3X-62.347 0.9999
Polygalacin D Y=1392.6X-8.3435 0.9978
Platycodin D Y=2735.2X+93.05 0..9956
Platyconic acid A Y=1289.7X-35.391 0.9957
Platycoside | Platycodin | Platycodin | Polygalacin | Platycodin | Platyconic Total
E D3 D2 D D acid A (mg/dl)
o= ahx 7.65 5.79 2.66 3.33 6.52 9.17 35.12
Ak 24 2.03 1.83 1.89 2.23 1.37 5.71 15.06

O

e =

)
=

|
E, Platycodin D3 % Platycodin D 34

11, Fig. 6)

2

oA} omreixe] AEy FEE me/diE Eho] e Rke
Aukwele] s 2ul o]l AbEde] FFsle] gl A& & 4 Q3L Platycoside
© AL FAT 4+ AT (Table

Fig. 5. B8R AlXd FFF 9 A=A

Table 11. 25X &x 9} gutz=abx]9] ALEY 3= (mg/dD).
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Platycoside E Platvcodin D3 Platycodin DZ

A
S

y = 4058 3x - 82 34

.n':l :n—: I-I. 51.:'0
a0
a0
w00
r } 3 i Q (15§ o2 o3
Polygalacin D ) Platycodin D ) Platyconic ocd A
400 ' | 1000 ]
S o = 13926x - 23435 sop ¥ =27352x - 9305 = 3= 199 7x - 35391
R: = 09956 Rf = 09957
600
200 400
400
100 200
200
1] [ .
o 01 02 03 i o 02 0 o8
| o L g2 03
Platycoside | Platycodin | Platycodin | Polygalacin | Platycodin | Platyconic | Total
E D3 D2 D D acid A | (mg/dl)
oZr kA 7.65 5.79 2.66 3.33 6.52 9.17 35.12
Ak gk+] 2.03 1.83 1.89 2.23 1.37 5.71 15.06

40
35
30
25
20
i BT F=2hR|
10
5 B 2ECEE|
ﬁ p 1
K ] b Q < s 2
oL ooy el &~
& cbfé\ cb\{} %@D & .{.,"5’} >
‘bﬁ N - “Q@ \{bé &
Q\ Q\'h o Q'D T ;é.@'b
q\
Fig. 6. SEEZX 9} AutEtR| 9 AlE U
(3) &9
LC-MSE &% =dtA F5& % E+F9 A4 4 23, diregpx]or oFeapA oA

AW Ql Platycoside E, Platycodin D3, Platycodin D2, Polygalacin D, Platycodin D %

Platyconic acid A o] HES 218, ol& AW 3] 2 23} oFEg A o= dnt
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wa@lHo] ula] 2u] ol4be] Ab¥ o] FfEol Y= AL o 4 AATH EF, Platycoside
2S5

E¢} Platycodin D3 % Platycodin D+= 38jAH &= o] ¢ E&

2=

) SEE=A 9 el PAE RS A

(DATFYH

oFEA FEE MR

TZAE &, EA, FEE2 £ #8519 B8 ES PBSOl %9 sonications ARE-Sle] A}
g3},

Az W&

HT-22 cell2 100mm cell culture plate®] 10% FBS (heat-inactivated), 1% PS7} &+
¥ DMEM vjA S A}g3H 37ColA incubatoro A wj3th(5% CO,).

-AE =4 Fr}

AZ AEE AL 98 HT-22 cellS 96 well platedl A 3x10° cell/well & i s}
A AZ(PBS % 0.1% ©)3h)E H71ste] 24, 48 A7+ ujksit), vk & AL wjoFol
of WST (Water soluble tetrazolium salt)solutions ¥ il 2 A|ZF &<k 37T oA whg &
of 450 nmolAe] EFEE =74 H7sh

-Neuroprotective effect 23

Glutamate® A @sle] =4 @ HT-22 cell® 96 well cell culture plate (3 x 10°

cell/well)oﬂ 10% FBS (heat-inactivated), 1% PS7} &% DMEM #jX]o] vl & A=
24/\]7F ot Asle] &3 FAQl Glutamate (20 mM)E ¥aL 37CelA 12 AR Hj

3t & WST solutions ¥il 3AIZF ¥FEAIZ] & 450 nmoll A9 SHE=E SAHsEY H7)
Sk,
-ROS &3

HjokE AM¥XE PBSE AlF3 3 10 uM 2',7'-dichlofluorescein diacetate (DCFDA,
35845)= ¥ 36l Hank's balanced salt £HoA 308 FoF otAoA wHSA|7l & AE
=

i

o] PFF =5 ZA5

-MDA, GSH &#A

HlFE A|Eo]| sample ##E 3 & 1500 rpmo]A 15 min%t centrifugedtal, 0.5 mL
lysis buffer® cell pelletg ®-2T}. sonication (10s, 25TC) &% freeze/thaw cycle® &
3] homogenizeAl 713, 3000 rpm, 20 min®. & centrifugedle] FENE A=t} ASHS

sample® 3}al, MDA, GSH & A}-&3}o] S35k}

2)a+2%

HT-22 cello| A9 dntelx]e} oFEglx| 9 +3& H Axs4d F7}




HT-22 celldlA] 9wt 2e}x)¢) o= w g A 355
o], HT-22 cello] 2F2&S Agstt. 248 243, =841 EFEE AHA|
of MESAZES YelA ko, AZAEES 77 Ao Jded o=5rg

5 ’
A & FEE O Bol AXE SAAATGFIg. 7).

150 150
1) 1M}

50 L

Hegathe 1D i Ll 358 i) 250 500 100 Hegaihe 1] i L] 158 i) 50 5071 Hie]
conirol oo e

e T}
BulH £ 3=

e L2E EELSEE

Reggrne i 0 HL 50 200 = 300 100
conEr |

Fig. 7. Compared between fractions about cytotoxicity of normal and Etteum doraji
extracts on HT-22 cell viability

Cells were treated with glutamate(5 mM). And cells were treated with various
concentration of normal and Etteum doraji extracts (10-1,000 pg/mL). The cell
viability was determined using WST assay. Cell viability was represented by relative
absorbance compared to control. Data represent the mean(n=4)+SD. The statistical
significance of differences among groups was calculated by Student's t-test. ("p<0.05
when compared with untreated control group at each time zone, #p<0.05 when

compare with glutamate group at each time period)

-HT-22 celldlA 9] glutamated] 23] =8 AEEA H7}

Glutamate©l] 93] F=¥ A3t4 ~Eg 2o W1713 HT-22 cellS glutamatee] 93
T8 AESAS A% in vitro modelZ24 g AFEFHo]gkth. HA HT-22 celldl
A9] glutamated] 93] ¥ A=A #3t =gbx] FEES Riads H7FsSl
CHAFEEY AYE AT HAHY =1E ZAAs] ko], HT-22 cell glutamate A
2 dol| =dbAFEE(50-100 pg/mL)=E pre-treatmentst 0™, L A}, glutamated] =
=9 AL AEE] control T2 40%7HA A= AWE e tH(Fig. 8). Al
glutamate A 2]& 7] 30wl =2k FE=(10-1,000 pg/mL)E Aesie o, =
A EFEES AZAESES 45-110% 199 AEES vHEWlon, MEAEEC] 5% 9
EHow Frtaglh. oF =eA BEFEES 100 gg/mLolde] FxolA =eAFEES

A FALZEE Ao s Boshs Aoz yeipth dit =dx] FE=2 200 pg/mLo]

K




&l s=old Hd 80%E Eushs Aow yrh SFEstArE -3 Ao ® e

rlr

EFEE

Mg el Posiries 1 E] 10 ] pi ) 258 S0 | im0 dep=the Poizhe 1 L 1 158 2 L L4 10
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Fig. 8. Compared between fractions about protective effect of normal and Etteum
doraji extracts on glutamate-induced cytotoxicity

Cells were treated with glutamate(5 mM). And cells were treated with various
concentration of normal and Etteum doraji extracts (10-1,000 pg/mL). The cell
viability was determined using WST assay. Cell viability was represented by relative
absorbance compared to control. Data represent the mean(n=4)*SD. The statistical
significance of differences among groups was calculated by Student's t-test. ("p<0.05
when compared with untreated control group at each time zone, *p<0.05 when

compare with glutamate group at each time period)

—HT-22 cellolA &) drt=gtx| o} o BEgx]e] AEEA, glutamate® F=%
Ax=4d B7t

dubrmghx o] A9, 200 pg/mL %= F-E MM Al AEEo] FUles AdFE BHIL
W, 7% 54 yYeiuA &ttt o Fmdgbx e Agol= 100 pg/mLe F=FE AE
MEES negative controlol H]'SHHJA %jO]L ANE WYY glutamate® cell toxicity=
gk oAM= ARk=gbA Y] 49, 100 ng/mLe FE=FH AXE BEES FUPF Aot
O}, 1 o] Fofl= W EALE O] }\9\}]\ J—ﬁ]ﬁq 250 pg/mLe] FEFE AE *g—% o] A3}
© d%e B v, o Fmebx o] Ag-ole= 50 pg/mLe FEAANE s &4 A
Fom ME AEES TUPF BedEs & 5 AT (Fig. 9)

Fig. 9. Cytotoxicity and protective effect of normal and Etteum doraji extracts on
HT-22 cell viability
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glutamate® FE¥ ROS T3F ROS assay °AE glutamateE ©E # g

of ujste] ROS Aol o] 3u] Ax o % ANE Hrh dwee]
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Fig. 10. Effect of normal and Etteum doraji extracts on glutamate—induced ROS
generation

AE W] GSH 24 2 A d3atste] B3 Admtmelx|e} oxwelx]o] g3 T3 o8n
Ao} dutmEix s BE Fh oEFHoR AX U GSH #AE IHAZ 23s Hlo
W, F7FE o FEdAE 200 pg/mL o] FEOAFH, d¥t=bA]= 150 pg/mLe] 5=
A HE] GSHE 3] &o] Al2tg S Holth &y, GSH $Ee] 44 SH o, oFrgA =
A2l negative control® F5 g FE7HA S IEFS HQ WA, dWtEdA = S5

AATE wEbA, o FEEk|e] GSH 35 fFo] dute

g ekl k des o
gpAlof] Hlste] g-Fairial & 4 :
MDA (malondialdehyde)= ¥}1tabx| o] -3 = =2EA, AdEa stelA
TBA (thiobarbituric acid)®} ¥kgste] A2 E2& WAYAZIYE. MDA assayw ©l& H[A
AFste o=, MDA ¥l <3 G
stress7b e ] HT-22 cellol#A] MDA%Yo] &epiiths AMES & 4 vk WA, o
g el o T ekA] RF §RUF S 5 MDA FAE vl s Bilon
MDA®] %& oAlsteE T Aol 53], negative control F-H S FEe}A]7} IHEEghA]

of Hlgled MDA X7} H =& A2 Al SdE 533 500 pg/mLe] sXZoA dxk

=
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Fig. 11. Effect of normal and Etteum doraji extracts on GSH and MDA level

(3)8.9F

WA, FE=5 7F vl JojM+= E.A (Ethyl acetate)3==3 BuOH (butyl alcohol) %
59 A Fost AXE AEET AX BE g7 HAREA B &% 7] wiol o] o] A
E° oM e 55 Fote] FEI EdbA] FEES HHoE AFE Agete or AR
HAth cell viability 54 23 A3 drbieep|o] Hlgto] oFwatA| o] Al AEEo]
9)EA =A YEFY S M, neuroprotective effect A@oA AA = ddlrzglx]e] H$
glutamateE 53 toxicity® o7l TollA ME AEE] Z77F oy £ dd Aol

o =

Hhato], oL wabx o] Aol AE AEEY S dojves AR

assay oAl 250 pg/mL ¢ H#EHFEH ROS S A= 28-S YE
SEEEA 9 o= 50 pg/mL o HEHFE ROS o AAHS A= 28-S eI
A ZHaF 0™, GSH assay ol dub=ebx]o] 49 150 pg/mLe] T H3 g, o&reg
Z19] A9 200 pg/mL ¢ FEANAFH AEZ U GSHe 3]&Ho] dojy= ZAE H oL
3|50 ARl SHAAA oFEgA|7E dutedbA] o] Hlgte] fFolatAl w& AdE Eth
wd MDA assayollAl 9AI%E, 500 pg/mL FEoA o%wabx o] MDA WA Zo] dutwa}
A X} 1 X7 e Ao] lE . wElA, MY SA H7F Neuroprotective effect,
ROS, GSH % MDA =# A3d o] 7 BEA oZrwgx= Adutialx]o] H|s}eo] 53t
AE Bt

=
~
>
2
of
o
38
k]

P oErax AEERINAY A5 AA &%

=S 8ubg Y conit, scow, tacwt, ND200+, ND500+", SSD200+w", SSD5001 &5 o.&
s & 157 & AS7HE 7MY 552 455 AT ERFAE ST
(Tablel12). A3}st AL x2S F2AAZ=LHM(12.5mM sodium phosphate buffer PH
7.0,400mM NACL)e. = 108] #3283 & 4%]41000g 10min centrifuge stal AN o 72
AT




Table 12. Types and quantification of intraperitoneal and oral administration reagents.

Oral administration administration
con saline - saline -
SCo saline - scopolamine 2mg/kg
tac tacrine 10mg/kg scopolamine 2mg/kg
ND200 ND 200mg/kg scopolamine 2mg/kg
ND500 ND 500mg/kg scopolamine 2mg/kg
SSD200 SSD 200mg/kg scopolamine 2mg/kg
SSD500 SSD 500mg/kg scopolamine 2mg/kg

-719¥ P5AE 1: Water-maze test
01150 cm Z°]7F60 cm 1 ==& Qo] A70]10 cm®] =9dlE AA|stal &xols =¥
HETH em EA AP, F 28823 T ARR RWRAT FE2E AR Uy
2 1290 AR s vkt UeA 3RS ok ol itk Test AY

o 1o
Esk 9o 10% o =yt
I YE 793t EE 519t Ad5U A o= working memoryES 54 3s

o =
2 AAsty =Y E Folrl= A7t escape latency)E 7] 23] probe testE A AR
=t

-7199 PEAF 2 : Passive avoidance
A ofdA sEo]7] "ol ¥ XA oFE XoE JMHE F4S o]&3)
7 =

hshe BAE ol g@th o] Axbs o] E o] fdle] ¥ pHom T

H

A &

At wEA AlY SES & v o] BAE 7135
ThA] ghe oo JAA S u] o] 78 FEHo R Fojrhr]= AtE 574
St} 24412 Fofl A7) 719dl miA = AR adE gRlstaat AAFATHI]dA e

Hsgo £48 A9-7] 9d 70%alcoholZ 7| o] w
t}

14
=
2
Al
ofy
"
£ oo

st

—ol g = Ao AHH 0= (AchE) X% =3
A& 200uLS 0.1M phosphate buffere] ¥il 15 mM acetylchoine iodide, 3 mM
DTINBE E@3ste]412nmell A 52 &<t 1wtAe R F3Es SAsAH.

- ZAU AJ8}E3A marker SH

-GRZA

A #% 1IMeGSSG, 5mM NADPH, 0.1M phosphate bufferst E§3te] 340nmel 4545
1

o 1BNAOR FREE AL

_24_




-GPx& 4

Al59F 1mM EDTA, 100mMGSH, 5mM NADPH, lunit glutathione reductase, 0.1M
phosphate bufferE <384 30%-&<¢ B #3531 10mM cumenhydroperoxideE 7}slo] 5
TEQ 17 SR 340nmel A FHEE S8

-MDAZA

NREE gdEgFgdoz 108 FXstxz 100uLE Fte] 8.1% SDSE100ult 20%
acetic acid 200ulZ 7}ste] 0.75% TBA 100ulZ 7}8F $o] 100%=004 307 ¢k wh3 A
71 3 JAEZ AT, 305, 1000rpm)3tEth AedlS 532nmollA] 3 =S =43

-GSHZA

4% 9E 100mM phosphate buffer #1410 mM DTNBE 7}&te] 3%-%<h v - lunit
glutathione reductaseE ¥l ¥bg A|ZIth 412nmollA 5% &< 1 HAo=2 S3FEE
A
2294

10% formalin solution®l] ¥ Z2S 1A A7]aL, ¥2@dorg w4 A7l Z22 gzt
LA CAl(per 50um) F-919F CA3 (under a 400-fold-magnificiation filed) -9 A& 2174

AEE BRI, G5 GO FFS o] Axstan.

(2) 243827

7199 test (Water-maze) :

LA Fojto]l A7 FH 2dAFY ZytiE e AFo] 7HAskeith(Fig. 12). ScowE
o O EEg AT T(SSD)o] EHE 3= AlZFo] {o]F o ® SEATH(p<0.05). HRFEEHA]
(ND)HEt} o FLEgf A (SSD)o] =& 2h= Altte]l oy FoAQl Aol gIdlth
(Fig. 13). =9 Ul& 22 34 SSD500wo] 7F B4l SSD500w¢] ND200+ Rt} %=
o 3= Sl Wkt weba SSD500+e] Q1A i a v dew, o EEekx 7 o
v Eepx] B 1A A 297 o A A THFig. 14)(p<0.05).
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Fig. 12.The effect of the Etteum Doraji(SSD) on mean latency time(A), probe trial (B), and number
of crossing platform area (C) in trial sessions of the Morris water maze test. At lhr before the
first trial session and probe trial session, SSD (200 or 500mg/kg, p.o.) or tacrine (10 mg/kg,
p.o.) was administered to the mice. Thirty minutes later, the mice were treated with scopolamine
(Sco, 2 mg/kg, I.p.) and tested in the Morris water maze test. Probe trial sessions were
performed for 120 sec. Representative swimming paths of mice from each group in the Morris
water maze test on the training trial day 4. Data represent mean * S.E. (n=6/group). Different
letters (a—c) in the same row are significantly different by Duncan’s multiple range test
at p<0.05

-Passive avoidance

Conv" & 7| o2 3F3E& W, scov"9 latency time ©] oA o2 Fhaste] 7|9 o]
Aoz FAIUTHp<0.05). IHEehA] Tl (ND) scode] ol zol= gllen=
7198 S a7 gtk SSD500w2 latency time ©] tlZ&w @ Fo 4l Zol7F §lSd

o meEbA, oS EgArE dutg A ny A7) 7198 7jd &b AAE(p<0.05).

200 5 OAcquision day

350 48 M Retention day

[al
]

latency time(sac)
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o
©
Y

CON 500 TAC ND200 ND50G0 550200550500

Fig. 13. Effect of Etteum Doraji(SSD) on step-through passive avoidance test. At lhr
before the test, SSD (200 or 500 mg/kg, p.o.) or tacrine (10mg/kg, p.o.) was
administered to the mice. Thisrty minutes later, the mice were treated with
scopolamine (Sco, 2 mg/kg, 1.p.) and tested for passive avoidance (A). To assess
the effect of SSD on passive avoidance, SSD (200 or 200 mg/kg, p.o.) was
administed to mice 60 min before the tests (B). Data represent mean = S.E.M.
(n=9/group).

—-AchE(acetyl cholinesterase)

Scoite tzto BEte] feoHoz Z71EtH(p<0.01). Conits 7]Fo 2 39S

ND200<°] scow ¥} H]Z=8F Ao AchEFTo2 8oz =dth(p<0.05). 5=~
& 2T oAl Aozt gl o FEekA 500mg/kg FoI Al

27 AL FEVF &S 29U ko dnteEgpA e vluwsilE W AchEFEo] v

k.
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Fig. 14. Effects of Etteum Doraji(SSD) on AChE activity in brain of mice with
memory impairment induced by scopolamine. Animals were decapitated 60 min
after the passive avoidance test, and the brain was homogenized to assay AChE
activity. Data represrnt mean*S.E. (n=6/group). “p<0.05 and *""p<0.01 compared

with the control group.

-GR
ConiS 7|02 & o, oEZxglx|7F dub =g xH} ¢ ot} Fo%e ol fld
TH(p<0.05). SSD500v"2 tact™ Two2 =UTH(p<0.05). oFE=AE HF 3 SSD500T
o] dut=glx] HFH W} GRo| A YERRT

15 o

iz 4

nm

ac ND200 ND500 SSD200 5SSD500

GR(Specific Activity(unit/g prat)

Figlh. Effects of Etteum Doraji(SSD) on GR levelin brain of mice with memory
impairment induced by scoplamine. Animals were decapitated 60min after the passive
avoidance test, and the brain was homogenized to assay GSH level. Data represent
mean *+ S.E. (n-=6/group). *2<0.005 compared with the scoplamine-treated group.

-GPx (glutation peroxidase)

Conv & 7|Fo 2 HweglS o, scowe] GPx ]
Lo 2T FoAQl Aozt glo] dutEetA] ®1
A a7t E%

HAHp<0.01). o5
A7 9 GPxF=

OZO
——]__‘
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Figl6. Effects of Etteum Doraji(SSD) on GPx levelin brain of mice with memory
impairment induced by scopolamine. Animals were decapitated 60min after the
passive avoidance test, and the brain was homogenized to assay GSH level. Data
represent mean * S.E. (n=6/group). “p<0.05 and “p<0.01 compared with the

control group.

-A| A #}4k5 (MDA)

Scow HiZEael] mjste] At b fro) M o w okt (p<005). HEL S VIEL
2 Alags W dutiegix el o Fkghd] BF MDAwe] ik fo15 <l Abol7h gl
on AQIikst A ZA7E ARATHp<0.05). AWESFA500me/kg FoA oS W oFk
HAE 200mg/kg Fofstole wiek HRd o MDARA oAl a7t glslern= o
TEEhA 7 it EepH R MDAGA oA vt Qi

15 4
é 12 - =
w9
E®
i}
=

0

Tac NDIE"CI MNO500 SSDIDD 550500

Fig. 17. Effects of Etteum Doraji(SSD) on MDA level of brain of mice with memory
impairment induced by scopolamine. Animals were decapitated 60min after the
passive avoidance test, and the brain was homogenized to assay TBARS activity.
Data represent mean * S.E.(n=6/group). "p<0.05 and ""p<0.01 compared with the
control group. #p<0.05 and *#p<0.01 compared with the scopolamine-treated group.

-Total GSH

Total GSHEF2 Tace®t fold o=z =k g& 52 79421 =}o]7F gl
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Fig. 18. Effects of Etteum Doraji(SSD) on GSH level in brain of mice with memory
impairment induced by scopolamed. Animals were decapitated 60min after the
passive avoidance test, and the brain was homogenized to assay GSH level. Data
represent mean * S.E. (n=6/group). "p<0.05 and “p<0.01 compared with the
control group. #p<0.05 and #*p<0.01 compared with the scopolamine-treated group.
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Fig. 19. Effect of SSD on neurological protection in hippocampal CAl and CA3 (A) regions
ofmemory impaired mice induced by scopolamine. Histological sections of the brain tissue
showing neurological lesions(A-F). A part of the brain was fixed in 10% neutral formalin
solution, and the formalin—-fixed brain tissues were processed and embedded in paraffin.
Serial coronal sections (4pm in thickness) were obtained, and stained with hematoxylin
and eosin. The histopathological examination wasassessed under a light microscope(a
400-fold-manification). The number of surviving neurons in hippocampal CA1l (B) and CA3
(C) regions. Data represent mean £ S.E. (n=6/group). “p<0.05 and “"p<0.01 compared with
the control group. #*p<0.05 and *p<0.01 compared with the scopolamine-treated group.
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6H “éﬂﬂ fsﬂﬂﬂ gFof oA &
30-50%% YERATE 3 FU -84 =
HnZE A A9 14l glucanA & AAAA SA S o# 7hx
55 Ad FoltiEmilie Cerf 2009). &4, $-2lueteld Artea e
2 E 28] a1 (fructooligosaccharide, FTO), ©]A%ESg 13 (isomaltooligosaccharide, IMO)
o] AUnh FEAES AZEYolH, FX| dnte] g ol gafdo] Fol A3t S
Fu Ao tigh MRS THAIL o] A kel del o]&¥i tk(Park HY &
2016,Lim JK 2004). =lellA & T 2Fd o] &5+ d¢s
T E, E0)E, AYEE, 2HE ol dom, E ATtelA —t— a
= ﬁtﬂi X}%’rﬂa, THES A8E ARESHItHLim HS & 2011). &
EAeE gUaeR v EE 60~700] AL
AE7S F#oHLim BU %5 2004). x}%lﬂ%
9] AlS At E adUHIY A
Zbgg W 7} ® 9 tHPark HY 5 2016,Han SK %
T 80 A== EE%?% EHEE FAE dolth AFd BHEAS F
) o] or4slth(Park HY % 2016,Lim BU % 2004).
Ao AEAY e, 7] 2 duiE M3 AY, 2T FRE HUEste] £ @
th 2Estd AFE 3 AL B Cho 5(1984)2 AA 3ol A4}
| digk 7l A, Lee 5(2001)2 Al=uigna] 9 gyl wE Fof
=R x47].7} }\LXJJ,}A =7 2] o] = 3,

A=
ofo
o
°
Au)
=
::1 O{N' 2, FN

AN = O [e o] A} RS :5;
N A Spol AN AT $A0l T ARARE AT Aol
Fhdol e EeHE AN ANE Az

(1) A3 As £ A4

AT A8 EE AT T H2oA] ALkE oFERHAR B FEHvEHIe
= TEi Agukekrt, MAGRA, I, ), ZgE I [ZHE 100: TgE Sl
T 50% oG AL, W] olAYE uF(AEE ST 50% o, EAUSA
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W, Ak, B, BO(SFE 100%, Hobd 55% o] %, 0], A%, @), 2P (E100%,
Wobg 40% o (51 A9, LFINS AHgasict.

2 AT M= glucose, Folin—ciocalteau reagent, DPPH-8<, deoxyribose, ascorbic
acid, ethylenediaminetetraacetic acid(Sigma-Aldrich, St. Louis, MO, USA), iron
chloride(Alfa Aesar, Heysham, England), methanol(Samchun Pure Chemicals,
Pyeongtaek, Korea), Na2Co3, phosphate buffered saline, trichloroacetic acid £ <}
(Daejung, Siheung, Korea), tannic acid(Yakuri Pure Chemicals Co., Ltd., Kyoto,
Japan), 1% thiobarbituric acid £ (Acros Organics, Morris Plains, NJ, USA),
hydrogen peroxide(Ducsan, Ansan, Korea) A]2ko] A% ]t}

-EHA AT AZLH

°F Eﬁ]rx]/] ’@%l% AA FEs A 1XTX1 ecm A7 = 22 %Oﬂ 2% fﬂil
Hlo] Zebx], & 150 mL, A% £ AT Ya A
7tgsto] ol %%1 o=2m FHoA 208 =9 & %o“ S ¥iu %7} 65 °BrixZl 2 UH7J}
1 Are = =g o FEH (%) A
Sk ‘ﬂd%‘ﬂ 15—18%7} % ‘q177}7<] Ad2=714%7](DY 330H, Daeyeong E&B Co., Ltd., Ansan,
Korea)E ©]&3lo 50TColA 2417 AXA § FEEFo] 15-18%7F 2 w714 A7
zato] ehdetith Aol Ao W] Table 13,14 2o}

Table 13. Formula of Etteum doraji Jungkwa substituted sucrose with different

oligosaccharides.

Ingredients(g) Control DJF DIJI DJC DJR
Doraji 100 100 100 100 100
Sucrose 40 0 0 0 0
Corn starch syrup 14 14 14 54(14+ 40) 14
Fructooligosaccharide 0 40 0 0 0
Isomaltooligosaccharide 0 0 40 0 0
Rice starch syrup 0 0 0 0 40

DJF: ‘Etteum’ Doraji Jungkwa substituted sucrose with fructooligosaccharide.
DJI: ’Etteum’ Doraji Jungkwa substituted sucrose with isomaltooligosaccharide.
DJC: ‘Etteum’ Doraji Jungkwa substituted sucrose with corn starch syrup.

DJR: ‘Etteum’ Doraji Jungkwa substituted sucrose with rice starch syrup.

Table 14. Formula of Etteum doraji Jungkwa substituted sucrose with different
sugar alcohol.

Ingredients (g) Control DJXL DJSL DJML
Doraji 100 100 100 100
Sucrose 40 0 0 0
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Corn syrup 14 14 14 14

xylitol 0 40 0 0
sorbitol 0 0 40 0
maltitol 0 0 0 40

Control: ‘Etteum’ doraji Jungkwa added sucrose
DJXL: ‘Etteum’ doraji Jungkwa added xylitol
DJSL: ‘Etteum’ doraji Jungkwa added sorbitol
DIJML: ‘Etteum doraji Jungkwa added maltitol.

-FE54

Alm 1.5 g5 2A zZEt 8E=A47](FD-660, Kett Electric Laboratory, Tokyo, Japan)Z
o]&3to] 33 4 ¢ HAo=E YA

-3

A FS  dinitrosalicylic acid(DNS)el] <93k n]|AH o =g  dg}o] % (Epoch Microplate

Spectrophotometer, BioTeck Instruments, Winooski, VT, USA)E ©]&3}lo] 550 nmol

A FHEE S48 H(Whistler RL & Wolfrom ML 1962). (#3412 glucosed &%
HE BheAA 2HAdskglt.

-pH
Alg 5 gl S/ 45 mLE #4233 & 3,000 rpmoll Al 2083 LAl FE] 3t A AE
F3le] pH meter(420 Benchtop, Orion Research, Beverly, MA, USA)Z =73} t}.

- 9 AN E

ez Alg 5 goll S/ 45 mLE TAst 3 F 4,326.7 XgollA 20i7F AR
(Combi-514R, Hanil Scimed, Daejeon, Korea)dt] A5 dS FHste] HEZ U (50x12
mm)ol] Hol MEE SA3FA Y. AMAA(CM-600, Konica Minolta Sensing, Inc., Tokyo,
Japan)E AFg&3te] Hunter LZH(HXE, lightness), agt(AM%E, redness), b3t =,
vellowness)S 33] WHE FHAslo] Hghe 2 YeRYAY. Standard color valuet® L3k
45.38, agk —1.16, bak 3.5521 calibration plateE #FOo & A& WA= dglo] A
(Epoch Microplate Spectrophotometer, BioTeck Instruments, Winooski, VT, USA)E ©]
g3to] 420 nmolA FFEE =43 HDuBois M 5 1956).

-Z A7
Al5E 0.6%0.6%0.6 cme] A7]%2 LdAsHA &2} texture analyser(TA/XT2, Stable Micro
System Ltd., Surrey, England)E ©]-&3}%] TPA(Hardness, Adhesiveness, Springiness,
Cohesiveness, Gumminess, Chewiness, Resilience)E& 3 3 °]4 F43Ith A& 25
mm&| plunger(SMS P/25A)E A}&3t9G 3 B4 212 pre test speed 2.0 mm/s, test
speed 2.0 mm/s, post test speed 2.0 mm/s, strain 70.0%, trigger type Auto 5 g ©]t}.
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-Z ZY9E I
Az 1 g3 HWekx 50 mLE ¥l
ol 108 7+ dAlEg &ho

Tokyo, Japan)® £

SAIZE wRE & 24 A7 =3 ] 4,326.7 XgOo &2 4T
35T~ evaporator(N-1110, EYELA,

= o F&E 200 mgQ 2 mL HES ¥

o] 100 mg/mLEx2 FEE 98 A 2 AF8-3}e] Folin-Denis¥H(Singleton LV
S 19995 ol&ate] FABGT AlE 100 pLell 57 100 uLek 0.2N Folin-ciocalteau
reagent 1 mLE ¥ 587F Wk A7l & 7.5% Na,CO; 800 pLEs ¥ar 4E 2pwste] 30
3 BEAI7IAL 760 nmollA FEEE SASY. 2TH442 X3} tannic acid(Yakuri

Pure Chemicals Co., Ltd., Kyoto, Japan)& A}-&3}31t}.

-DPPH(1,1-diphenyl-2-picrylhydrazyl) radical &A%

Az 1 g¥ HlERE 50 mLE 3.5 AIRF wnk Skl 24A17F &S F 4,326.7 XgOo 2 4°CH
A 10 F AAEE dto] Pl AelS 35TolA evaporator(N-1110, EYELA,
Tokyo, Japan)= &ul& 3ste] FZ2E9 AT FE= 200 mgd 2 mL #HEHES ¢
©] 100 mg/mLE =9 FEE &5 A8 §I02 At sEERE 343 A58
50 Lol 1.5x10* mM DPPH(Sigma Aldrich Co., St. Louis, MO, USA) €% 150 uL.&
Yy "lxdsie] 308 B9 WHEAIZl F 515 nmollA SHEE SASI ofdl o=
DPPH radical &4%5(%)& AAtsta 7zt s oz 275 dig AFdelA &z
270l 50%7F ¥ =R ICsaks TeFtH(Blois MS 1958).

Free radical AbSDPPH_Astample
scavenging = <100
effect (%) Abspppi

-Hydroxyl radical &A%
A& 1g¥ vWee 50mLE 3.5 A uwt

3l T 4,326.7 XgO 2 47T

E ShaL 2443 &
A 107 FF AAEE sy OqOVﬂ AEolS. 35T A evaporator(N-1110, EYELA,
Tokyo, Japan)® 2wjE 3dsle] FEHEW IAd. F=% 300 mgd 1 mL 20 mM

phosphate buffered saline(Dae Jung Chemical & Metals co,. Siheung, Korea)& 4
300 mg/mLE%e FE= &8s AR §Hox A& s=dHE 34 A8 0.15
mLe| buffer 0.35 mLE Y3 30 mM deoxyribose, 1 mM ascorbic acid, 1 mM
ethylenediaminetetraacetic acid, 1 mM iron chloride, 1 mM hydrogen peroxide &%
ZF 0.1 mLA Y3 37ColA 1A ¥-sA A Y, dbg & 2% trichloroacetic acid-& <Y
mL¥} 1% thiobarbituric acid&¢) 1 mLE Yil wHksle] 100CoA 2087 ¥Hg &
3t 532 nmollA FHEE FAHSIE Y. 4 %W radical 2AS(%)S ol o=
ste] AFAE 1% F radicaliAFol 50%7F HiE wEQ ICsake Tkt

oL 4
o N

Free radical AbSblank_Astample
scavenging = X100
effect (%) AbsSblank
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o o
N,

ot off

- FTh et °] = 97hE st Ve el A,
oot 2R AAA NE5E, Tl oS grbelth Aol ReAE W,
=B EEh S F7het sl AlRE 1 emdolR et FAI s o 24E Alw &
of ofg] W NI FIE 5 =S S deErh Fad edd A719 438 HAll
ol g wlell Agstdth. AFE Agstel RS B F A& Y7 ve ARE B
sglth Wsg7E Telle AdE o] o uE:e T F QRS sto] Pt IFL 7
= shlth&elad H7F =ebA] Aol tigh FEiisty el WAl s/lis
201610-SB-050-01, Tz 7k ZepA] Aol gk Sarista Qi WAl &

A5 201610-SB-048-01).

-FAAY

BN A= 33 HbEste] A kS SPSS 22.0 (Statistical Package for Social
Science. SPSS Inc., Chicago IL, USA) software package X =713 oA 7|EFAE A
Alste] Hid 23 LS 8] YERgler EAREAI(ANOVA)S AAISt 94 o]
= AL Duncan® =" AADuncan's multiple rangetest)S ©]&3to] A7 7o
2= HA AT p<0.05).

do 3o

2) 97 A7

A" dA SIud F7F oF=HA] ZH

i

Aol Hrtele A9E SYado=z giAlste] Axg oF Z=obA] Ao FEFHS
Table 15¢} #Zth. E2kA] A= FEddo] 15~18%7F HES Axsglon, A 944
o i T FA Ade dx2a] AES ¥ JAdE 15.85%, 2FgE SHads ¥
< AIDIF)E 16.13%, °olATE £819dS ¥ AADIDE 16.69%= Fo 40 o] 7}t

gRom, B9S o AIDIC)E=17.829= 7 =g 2HES 2o AIYDIRE
15.04%= 7} ko (p<0.05), EebA] A 2A] 2= Helo &350

-393

Aol H7tsls AES Sglagdo=z gAste] Azt oF =X Ao 3dd
Table 159} #t}, BE4& 9o A= 53502 714 =9kon ZHE Qo Hil olATE
SYuds 9o Ay TR 29y @S Ay AES 98 gExa £o7 Yolxo
W Z}7F 5.15%, 4.97%, 3.20%, 1.62%AtHp<0.05). & 2014 ZH& 9& AAE AL
Umx] Azl bty ZhA=ele] Aol U eyt FALEAT ol YUY o] HlEAs
A ZAdkg-Ql wldEl= dk-gof] AlEEo] Aol AWML JiS F7] wFolth S ¢
& A= 2A AA Y Mol o] P Tte] Hko] UAAFHA] =t}
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9, 49412 =%, &

< AA7F 747t 48.39, 49.

o

= 2 = T o
W= 46.92%10, 2HE ¥ AHRTF 44.642 7H ETH(p<0.05). AANEE YEE a

< 2He 92 AW 118=E 7MY =3 QS 92 B 0.0701R e, vt
ZHE gYugs ¥ A3 olawE £nde ¥ 4] agtol 27 054, -0.54,

p

-0.552 WFUtH(p<0.05). FAEE YEIU = bt oA E ¥ Ay, =9
23S 9 “yAAAI 47 4.73, 4.85, 5162 Fkal 2y} L

7V 247} 3.43, 3.41% SATHp<0.05). =HS Yo mabx Aol Lk al

batel ¥& olfv A AATE AV W oz Azt Ee Ay shefo] Fol &
o] Hot Lk A o] Mo] &Ry WEOoE AEETHChoi SR 5 2014). #Fu= 2
age B% A Edwsigion gk, agk, batel 2z 35.59~36.24, -0.18~-0.17,
-1.63~-1.60°1 o =42 A F83la Lak, agk, bak2 ZH2F 33.6, 0.67, 5.47°]%]

: < A & A5 A= b2 A
t B98 ¥e Ayet R PugdS 9 Ayl AgS 9 Ao} o]l ATE S
1Fe W Ay Hrp AW} bgke] BT =) ol ZAWEe) bk BT WA
FFS W] o), o] AW g U T JFS vt dunE FdY I

S x A & = ot UGS VAR I
5

Table 15. Characteristics of Etteum doraji Jungkwa substituted sucrose with

different oligosaccharides.

Control DJF DJI DJC DJR

Moisture (%)  15.83£0.23" 16.13+0.46* 16.69£0.41®> 17.82£0.09° 15.04%0.05°

Reducing sugar e d ¢ a b
content (%) 1.62%0.03 3.20%+0.02 4.97+0.05 5.35%+0.03 5.15+0.03

L 48.39+0.60" 49.09+0.67* 49.41£0.38" 46.92+0.53" 44.64£0.03°

Hunter's
color a -0.54+£0.07¢ -0.54+0.19° -0.55+0.01° 0.0740.11° 1.18£0.07°
value

b 3.43+0.63"  3.41+0.23" 4.73+0.85" 4.85+0.11*" 5.15+0.29°

Browning d d c b a
Degree 0.55%£0.01 0.56£0.01 0.64%0.00 0.69£0.00 0.78%0.01
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All values are meanxS.D.
Different letters (a-c) in the same row are significantly different by Duncan’s

multiple range test at p<0.05.

Bl Hrtete dBe ST thAlste] Az oF mopA] Ao VAA A3
A A= Table 167 #v}. A E=(Hardness)= % 2 A

4,990 g ¥ 13,055 g o2 FABZHE o)Al %
M AE7E =RTHp<0.05). AttS o RE o AUE SudS 2o A 8633 g =
SE SEads ¥ A3 8,653 g7t %L, ES ¥ Ade 7,990 go® THE U

H(p<0.05).Kwon HJ & Park CS(2011)¢] Ao w2

gl Elste AdS UEbdY 2R § SRS 15~18%% Ao 1 W97t b
TEgFol A FE e Aor ARdEY. E AAM =de ¥ Ao A=
7F 7P WA U2 A1 16049 o] BRS We Ao FEFFe] & d Vi
Aotk L7, 2RI AYes ¥ Ao AR 22 A I gl W] mEeld
THE Sag A olawE g Auel AEIE FoHR1 Aot glaler i
S w3k FARSEITE 23 (Adhesiveness) o|ARE SYuTdE ¥ Aot TR
YIS WS AN A7 517 B 534 o, E9E 414, 2L 389, A%
S ¥ AFE 3592 FolHTH(p<0.05). ¥ A (Springiness)S AW, ZFE &¥id,
olaAME &Hud, B, g

7] =4g ¥ A%e 47 0.84, 0.76, 0.76, 0.58, 0.92°0.2 =F
= 92 AW Mg w3 29E % 3

=3 J 9o At B wSdoy foA Aole fldnh
(p<0.05). $HA(Cohesiveness)S xw, TTEE PudsS €& Ayl o|AUE 2
FE ¥ Ay B98 ¥e Ay, 23S ¥ Ayrr 242 0.26, 0.20, 0.23, 0.19, 0.33
ot xAHS ¥ AWt Mg =y ZgE a9y 29SS ¥ AHrt Wit
(p<0.05). Z& &e|udy) olhtE &g HEw vxsir] ZHkE &g A
= wQEn AaKim JR & 1995), 29EY 249 H&=7F Atk No JH 5 2014). 4
L7t sETE S840 SUteke AES Ha oy EQS ¥ AR AS ZgE
gy o]AE &Yy KU} Hiv XN Aol W2 olfv FEsEel 7Y
=7] W& Aow A8 @rh AA(Gumminess) S S 9 Frt 49162 /M =%
aAY, oladE gead, ZHE Y, =9 ToR Yo T(p<0.05). {34
(Chewiness)& ZH& Y& A7) 462702 7F4 =9ku1 Ay o|ATE gy, =
E 2Py, B9 9 Ay o7 Yol HTH(p<0.05). HU A (Resilience)S =4S 22
A37F 0.162 7HE H9kal, 1 v ARS €2 AR 0.14 oo, A TgE
3 ol AYUE SYiEs ¥ AH(E 0.09019eH, 295 ¥ AU 0.08F

Qo
=
ooz Weh=H(p<0.05), A4, MW, BAel FE @3} Axsky FEsh npvk
S 1=
=

AR FEdge] s v o B 2 A Fdg du Fole FHE A
A GEAzT)d oa FREdo] WAl o ofufe] il gl o8] 23kl
gl Ao Hojxnt
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Table 16. Texture characteristics of Etteum doraji Jungkwa substituted sucrose with
different oligosaccharides.
Control DJF DIJI DJC DJR
Hardness ~ 10090%625 g 3340080  §6534203" 7,990+161° 14,990+754°

Adhesiveness  -358+23° -517+34° -534+12° -414420° -389+25°
Springiness  0.84+0.22™  0.76£0.22  0.76£0.22  0.58+0.02  0.9240.09

Cohesiveness 0.26+0.01°  0.20£0.01°  0.23+0.03" 0.19£0.01¢  0.33+0.05°
Gumminess ~ 3,446+£101°  1,735+88°  1,957+199° 1,477+£10%  4,916+£803°
Chewiness  2,904+427° 1,301+321° 1,535+587°  857+30%  4,627+950?

Resilience 0.14£0.00° 0.09£0.01°¢ 0.094£0.00°  0.08%0.00¢ 0.16£0.027
All values are mean=S.D.

Different letters (a-d) in the same row are significantly different by Duncan's
multiple range test at /<0.05.
NS: Not significant

-% ZY¥=

Aite] Hrbshes dEes S@ado R giAste] Axd oF oA AR T dsm FF
< Fig.207 #t} oladE &ad A+ 0.194 mg/mLo=Z 7HE l\;gm, I teow
ZgE 2fugds 9 Ayl 23 do AHurt zhzF 0.124 mg/mL, 0.130 mg/mL ©]%}
o, E9S Yo Ayl HAES Yo Hyte= 747 0.074 mg/mL, 0.088 mg/mLoZ Yok
o (p<0.05). B AZA] oA 7HEstr] widel HlEAasd 2 g 53 Hde= v
S5 dojuk, 2] M4t F4E =, 53] reductones ] A EHo] AAHHL HF
Aoz A= 2] melanoidine I4tst &37F th(Kirigaya Ne 5 1966).

i
ofr

-DPPH radical &
Aol Hobehs AdRe ZEladoR st Al oF ZehbA| F¥e] DPPH radical
27%5E S5 ICo#te2 ekl A3k= Fig. 219 #2v DPPH= Aretd 2t 2
sto] MR SteE vheal A4st B o) e gowH a}u}ﬂo] 2715 o] z%‘ghﬂ
o A= SE& T ksl A Folth(Son CW 5 2008). H9s ¥
gl tizare] IC;#k 137, g/mLoZ 7} %}m b u}%g %g\ﬂ
(97.63 mg/mL)%} T&HE S ]
S A3 (61.19 mg/mL)} o] A
(p<0.05). &, A3} o|2WE L¥a
ol 7P smoken, Ads ¥ AUt 7Y SAth(p<0.05). Zﬂg Qo Aol ol ATE
SdadE ¥ Aol DPPH #HZ 270l & AL & s ddo] w4 432
H Dt dAsks Aol o= = shihEe] B8t 1Al radical 42715 A&l 7]

_1
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stbs= 19l A A3t (Chung YA & Lee JK 2003).

-Hydroxyl radical &A%

ol Hrlsle HAES
radical 2A%5S SA
a1gE ¥ A

sl oz yASe Axs om
gl ICsopt o2 el A=

JES L

Lj_O_ XJJ/}

Fig. 223 ¢}, x4, =

598 Yo A, 2HS

EgbA] A3 Hydroxyl
gE 27

1;]8 ]:]tv/]_x

Ao ICs0tk2 ZH2F 25.53 mg/mL, 16.52 mg/mL, 12.69 mg/mL, 18.05 mg/mL, 14.29

mg/mlL o, o] 7
}(p<0.05). o]+ DPPH (1,1-diphenyl-2-picrylhydrazyl) radical 27 %

AR B
gol e
shalct.

4
A&

o
=
o]
= =TT

025

Control DIF DIl DIC DR

Fig. 20. Total phenol
contents of ‘Etteum’ doraji
Jungkwa substituted
sucrose with different

oligosaccharides.

All values are meanzxS.D.
Different letters (a-c) in
the bars are significantly

different by  Duncan’s
multiple range test at
F<0.05.
-5

Aol A7Vl
7= Table 173 %

ok Bl Eeb e

=0} 7 o]/\uLE Q,:;] Dh)r z;d

Ap S

el AT Lee SJ 5(2013)2] Atell A4 DPPH radical
= Hydroxyl radical 27A%2 ICs0%k

200

IC50 (mg/ml.)

Control DF DI DjC DR

Fig. 21.
scavenging

DPPH radical

activity of
‘Etteum’ dorajyi Jungkwa
substituted sucrose with
different oligosaccharides.
All values are mean=xS.D.
Different letters (a-c) in
the bars are significantly
different by  Duncan’s
multiple range test at
F<0.05.

AES &g os giAste] Az oF =ebA| X“’Jr-‘ﬂ AR
22 2ol 7t P ATHp<0.05). =
V7 4.0, 349002 % T o]l ATE
2474072 IFJTH(p<0.05).
o

ol g =g AR B F Y
Iy g

3}t 2

o] WAl Wb

9o AArE p 9k
< 543 499

27159 ICso
= Has dX

ICsp(megsml)

Control DF DI DIC DR

Fig. 22.
scavenging

Hydroxyl radical

activity of
‘Etteum’ doraji  Jungkwa
substituted sucrose with
different oligosaccharides.
All values are mean=£S.D.
Different letters (a—c) in
the bars are significantly
different by  Duncan’s
multiple range test at
F<0.05.

EehA) BHEE #
CEge
9, 29, 4S9 Al
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3.6, 3.3, 3.5, 3.28 0.2 YITH(p<0.05). AH ] Av =g 1S o &Y=
A == 30~50%017] Wit AES W txaro]l 7pg wute] Atk AE U
AtHLee YM % 2017).
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Table 173 2t 7|3% T @2 ZHE SPuds 9 B4V 51302 7H
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Table 17. The sensory evaluation of Etteum doraji Jungkwa substituted sucrose with

different oligosaccharides.

Control DJF DJI D]C DJR
Doraji NS
o 3.540.3 3.4+0.3  3.4+0.3  3.3+0.3  3.5+0.3
Sensory SSVrVneeth 4.040.3°  3.440.3® 3.14+0.2° 3.24+0.3° 2.440.2°

quality  Doraji taste 3.840.3%  4.0+0.2 4.3%+0.3 4.14+0.3 4.5+0.3
sweetness 4.7+0.2% 3.7+0.2° 3.3+0.2° 3.6+0.3" 3.24+0.2°

Sensory Appearance 4.4+0.1°  5.1+0.3*  4.440.2° 4.040.2 3.8+0.13°
characte Color 4.6+0.2°* 5.0+0.2° 4.3+0.2> 4.1+0.2°> 4.1+0.3°
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T
1

3.54+0.1°
3.54+0.2¢
3.6+0.1°
3.74+0.2°
3.64+0.2¢

o} 7}

=
=

g3}l

3.6+0.2°
3.7+0.2"
3.7+0.1°
3.7+0.2"
3.6+0.2¢

shoi e,

)

=
=

4.240.2°
3.8+0.2"
3.6+0.1°
3.940.1%°
3.6+0.1%

Xé—r

4.5£0.2°
4.5+0.3%
4.8+0.3%
4.6x£0.4%
5.0£0.4%

4.240.2°
4.4+0.3%
4.5+0.2°
4.5+0.2%
4.2+40.2%

Flavor
Taste
Overall
acceptabilit
y
Purchase
Intention
All values are mean*S.D.
=

Texture

TolA= 7]

i

Different letters (a-d) in the same row are significantly different by Duncan's

multiple range test at £<0.05.
NS: Not significant
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5.80, 5.11, 5.99%2 TGdIE FT7F rl Fo A2 zol= AT

W E= Table 180f 4 <}
2o 2 ka1 (/X0.05), A
0.63, 0.62% UL =H

R CI N
t O,

2

| el
Table 18. Characteristics of Etteum doraji Jungkwa substituted sucrose with

different sugar alcohol.
Control DJXL DJSL DJML

Moisture (%) 15.1840.44%°Y2  15.5240.70% 14.3640.38° 16.57+0.66%

Reducing sugar 1.6240.03" 1.5240.04¢ 1.5940.04 1.85+0.01%
content (%)
pH 5.7+0.0° 5.540.0" 5.7+0.0° 5.740.0°

L 48.91£0.54"9 47.42%+0.33 49.34+0.44 48.52+1.02

Hunter's

color a -0.36+£0.21° -0.2140.04 0.33+.0.35 -0.52+0.27
value

b 3.43+0.63" 5.80+0.48% 5.11+0.172 5.99+0..28%

Browning Degree  0.55%0.01¢V? 0.61+0.00° 0.63+0.01° 0.62+0.01%°

DAIl values are mean=£SD.
?Different letters (a—c) in the same row are significantly different by Duncan’s multi
ple range test at /<0.05.
INS: not significant.

A FEAEE thAet] Axg ‘0 F wefpA G e 7 AH X213 texture profile anal-
ysis(TPA)E ZA 3 A= Table 199 Aot AE= 2 F] JHjE WA= o 875 E
F(Lee SY & 2009) 2.2, g} Hrkrel o) A ¥= el B 9,533 golflaL, A
= AR 2 E HURES 242 9,267 g 8,893 go & frAFsGl oL EHE UM 14,414
go & oA 0w #STHX0.05). ol Kwont Park(2009)9] d1-ellA ewAE H7tek =2t
ARG Ipe] Armrt i kol Srhetel whel FE=r wokd A} frafske, EHlE AUk dE
7F P = A2 o] w2 HlolA 7)1 o' AZbEt(Table 19). FAE 2 A5

U ZHAE dojme]= o 23 Fojti(Lee SY 5 2009). Gz Ao} EHol £917]

] & H7Fek Fo] Ao ute} old dEtEs Axr) vEn Gaae FHE Lokx A 7o

F2AdS gzl AEe] 79 -4830|oH, EH|E HUE -689, HHE MRS -462=

Freldel zpolzt gl ot AdelE Hubte —199% o4 o' v YEbth(/X0.05). B3

E RS o olo 2l A ot Afde ALY ES Hsks Aol wpE g slow
[e)

H
Azdn. gEAd2 MdE AEo] Atz oyt = Ad S ovet=l(Kim HY 5 2006),
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AElolL} Hol| Zol Aol Eo R Q3 EXolt}, tx+¢ AE HIe 0818 £HE
A7) 0.82, WEIE HA7Ft9 0.813 f-9 A<l 2ol 7k gl o}, X}% E H7FES 0.49%
TE AT A Feldoz 7 wHA YEFSTH(/X0.05). 34
92

e Jd2 2% FEHE FAsk=
U Astell F a3k gojth(Lee SY 5 2009), AIFQ FLIE T/ W F9420 o=
AATE FLIE TR w2 2fA Aol A EAoNA S Aol fIE AH26)<F AR
Rom, SHAAL Ao FARL ZEpAol| JgS e Aoz AZtELE PRI A
WA A Y] AES A e AHE wtes Adolw NS 1A e MES A
F AdE AR == AFo]ti(Kim HY % 2006). £H|E #H7kate] 7Aool 3,204, A a Aol
2,639% vt B L& HIbE Tl Ao R TP =3kom(#X0.05), o] A= EH]
E A7 Arrt 7 =4 U Aot dA sk AEFS B 7} 43 A o]
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Table 19. Texture parameters of ‘Etteum’ doraji Jungkwa with different sugar

alcohols.

Parameters Control DJXL DJSL DJML
Hardness (g) 9,5334£229°V2 9 267+246" 14,4144778 8,893+1,665"
Adhesiveness (g-s) —483+£115% —199+97° —689+1242 —462+164%
Springiness 0.814£0.08% 0.49+0.17° 0.8240.14% 0.81+0.09%
Cohesiveness 0.2+0.089 0.19+0.04 0.2240.10 0.22+0.02
Gumminess 2,085+226" 1,734+78° 3,204+165° 2,042+546°
Chewiness 1,658+67 858+298" 2,639+495¢ 1,569+£345
Resilience 0.1£0.0" 0.1£0.0 0.1£0.0 0.1£0.0

YAll values are mean®SD.

Different letters (a,b) in the same row are significantly different by Duncan’'s multi—
ple range test at /<0.05.

INS: not significant.

-% 29

A Faen gt Az of w1 gate) SulE IS Fig 233 Pk H1)E
A7kt FdE dhe-e 0.087 mg/mLE 7 wgkor, HEIE H7MS 0.069 mg/mLE, ALY
2lE FH7hE 0.059 mg/mLely AEs H7HeE f207(0.057 mg/mL)EH Fo]4 o= Foktt
(/X0.05). Ao FF57302~9 IHE Q ~7} 717} :_ B Adlsl 312]3 o]dFolal £
o WPRe 68y 2Fnesvl AdelEe GYFe 58T AU s} FEEL o] FA
TEQ 7L gl Fo|thLee SY 2009). o= Yang =(Yang X 2001)¢] A-ellA 27} th&
4744 mﬂﬂ o] sto]| == A)7](-OH7])e| @l we} T2 zhol7} kst B4l Holo} Bl
o] otk Al pEdle] Auy FAALF Y FEA Ao|7t FdlE ke Aol gL

im}m

i
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MEE Aer Bt wEhbd S I 54 A9E Tl TEaSe) Gt 2go] Al

Al o §-= Zojeha AztE.

-DPPH radical &A%

AS FeaLEE diAlete] Axg ‘oF =gAA e DPPH &tz &A%
[Csoo.= el A3+ Fig. 24¢F &t} DPPHY 2 DPPH7} &4tst &34
of EFHE, EgtH ot s, B ofvly, HEol= Fol Ak
HA] A2 o] Gojx|= AEo wet gAikst aiE SAHSE WHoRE kst @4 A
TE dolry] 93] AFEE= dHbHRl wH ot (Son CW 5 2008). ICso #k= DPPH &
< 50% &AA7ZIE H 283 vEE 9| ETH(Son CW T 2008). FELIE FTH

DPPH #tZ ICs0%k2 &M1& H7bo] 83.63 mg/mLE 8oz 71 wokal, o
ol A¥ H7MH(144.54 mg/mL)¥ A& H7F(136.88 mg/mL)°e] Hkom, 2]

bt 109.41 mg/mLAtHX0.05). & DPPHHS 538 vehd &2ksl &4jo] 71
TS EHE HURLolRlon, ole FTHlE RS SAT Aol dAske A EFolArHFig.
22). o]+ Lee &w(Lee SJs 2013)¢ SkobAe] gAikst 2 g4t &4 A+¢9 Kang (1)
o AYF mEpAS AEF 0T EobA] dAelAM Tl I w2 A3

Oz 27s 9N =& dEFo] vEd A FAFstH

—~
O
o

-Hydroxyl radical &A%

AES FEIEE tAlSte] A2 ‘o =abx g3 hydroxyl #HHZ 2ASES S48
[Csotk o= YEbH A¥= Fig. 253 2t} &0 5 H7kE9] ICsate] 7.71 mg/mL=Z 7V wekar,
avhgo] WEE H7F1(9.05 mg/mL), AL ElE H7HE(14.77 mg/mL)ol e, AE 79l
o Zw5(16.22 mg/mL)S 7Hd = vh(X0.05). & e a=s H7he EEW 472} hydroxyl
g a7se EnlEe] 7HY Eokom Awo] 7Hg Wokth(#X0.05). olv FHlE
DPPH 2}tz 2758 A datet dx|ste Aol AthFig. 22). A s H7hra &8)E
A7htg vads wf EvlE Hrke] ksl dido] o)A o 1 EtH(AX0.05). ©] A=
Kang 5 (Kang KW -5 2007)¢] @3¢ 3& shitst &4 7t AFolA ddio ddago] i
Tt VST ksl @4de] =i yEbd A FAEIG 58 A dElE ARG
6ErEQl & E MUt ksl dAgo] & 9kth(7X0.05).

0.10 4
200 4

a 20
a a
b ab
4 b
150 15
c ° bo
. 1 100 c 10 ¢
d
Y 5 I l
o
0 - Control DJXL DJsSL DJML

0.00 - Control DJXL DJSL DJML

Fig. 23. Total phenol con- Fig. 24. DPPH radical scav- Fig. 25. Hydroxyl radical
tents of ‘Etteum’ doraji enging activity of ‘Etteum’ scavenging activity of
Jungkwa  with  different doraji Jungkwa with dif- ‘Etteum’ doraji Jungkwa

Tannic acid (mg/mL)
o
&
ICso (mg/mL)
ICs0 (mg/mL)

Control DJXL DJsSL DJML
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substituted sucrose with
different sugar alcohols.
All values are meant SD.
Different letters (a—d)
above the bars are sig—
nificantly different by
Duncan’s multiple range
test at /%X0.05.

sugar alcohols. ferent sugar alcohols.

All values are mean=xSD. All values are meanzxSD.
Different letters  (a-c) Different letters (a—c)
above the bars are sig— above the bars are sig-
nificantly different by nificantly different by
Duncan’s multiple range Duncan’s multiple range
test at £X0.05. test at £X0.05.

oAbl ARe @A
]

(7X0.05), AL E Hrpte Meta)

F& BTk megne g7t dETs THE PrhTel 4002 7t 1
S ArkEel 29900, AAYE ArkTel 142 MY ke WS

991, AdEE Hrtdto] 1.692 7FE 2AtH/X0.05). =R A 7o)

:gE-E g zte] 472 FolHor Jhd Egton, TEHE
2 =
ol o4 el zpol7k fllth. o] mebA| 9] &nte] FEa o] 7HX AL 3l 5537 StEd
2 i

o

A7) wEolgta AztE ek ZEkx| ko] A Al 7holl 914 zfol v}

ot 2T 3.7l Hldte] A E H7REB.000] FeH ez S YebgtHx 0.05). ©f
T AdeEEe] /A dE 579 FUoe EH § 20159 FFY lelgha Azhdn, dut
< dxwe] 4.2, ALY E AUk 4692 F o Abojel frol# Abo]7h gl THUX0.05).
ol AWkt om Az Ee %“3157} guwe] vlEel e Ay edd ArEs 7

AR TR (Park HY & 2016). &V H7h¥ 2EE d7he 247 2.6%%
3.302 fETRT FoHor ug LE}(P<o 05). ol& &HEo] PurE
4 g0olt= ol &3 frAbeh ZaFo|th(Park HY 5 2016,Lim BU 2004). DP@}OME
Al A dehdlo]l dixwto] 372 7P maon &uHlEo] 2302 fojHow v
UERSTH(X0.05). A7 oA AxE £HE H7hde] 5002 TPA 4 ZijdA £

HE A7brel 7HE e ARE UER AN fARE AaE BAvH(7X0.05). WA @
HA dizaat EvlE, BEE AUheel fo4 Aeols molA ko AdelE Hkol
71 SkH(X0.05). o= ZIAIA 54& SAT Aueld AdEE vk A4 @
2ol 7Hd vekd 2 faket A glvk(Table 5).

Table 20. Mean scores of intensity test of ‘Efteum’ doraji Jungkwa with different

sugar alcohols.

Characteristics Control DJXL DJSL DJML
Color 3.240.2°% 3.2+0.2° 4.3+0.2° 4.0+0.3°
Gloss 4.0+0.3? 1.4+0.1¢ 2.94+0.2° 4.0£0.3?
Clarity 4.7+0.3? 1.6+0.2¢ 2.940.3° 4.0£0.3P

Flavor of doraji 3.740.3? 3.0£0.3" 3.1+£0.2% 3.2+0.3%
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Sweet flavor 3.7£0.3% 3.3+£0.3% 2.310.2° 2.8+0.3"

Sweetness 4.2+0.3° 4.6+0.3? 2.6+0.3° 3.3+£0.3°
Taste of doraji 4.14+0.3%9 3.840.3 4.1+0.3 4.140.3
Hardness 3.4+0.2 4.0+0.3" 5.0+0.6* 3.6+0.3"
Adhesiveness 3.9£0.2% 2.54+0.2° 3.6+0.3% 4.2+0.32
Springiness 3.7+0.2% 2.0£0.2° 3.2+0.3° 4.1+£0.3%

YAll values are meanSD.

Different letters (a-d) in the same row are significantly different by Duncan’s
multiple range test at /<0.05.

¥NS: not significant.
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Table 21. Mean scores of preference test of ‘Etteun? doraji Jungkwa with different

sugar alcohols.

Characteristics Control DJXL DJSI DIJML
Appearance 4.240.9°V2 3.5+1.2¢ 4.840.8° 5.241.0°
Color 4.04+0.9° 3.2+1.0° 4.6+1.1° 5.1+1.0°
Flavor 4.1+1.0% 3.6+£1.3° 4.04+1.2% 4.5+1.0°
Taste 4.0+1.5% 3.3+1.2° 4.3+1.2° 4.6+1.3°
Texture 3.9+1.1° 3.6+1.7° 4.241.4% 4.7+1.2°
Over—all b b b

- 3.6+1.4 3.3+1.2 3.841.2 4.6+1.5°
acceptability
Purchase b b b )
_ _ 3.5+1.3 3.1+1.5 3.7+1.2° 4.4+1.6°
intention

YAll values are mean%SD.

PDifferent letters (a-c) in the same row are significantly different by Duncan’s

multiple range test at /XO.
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& g% 1.2 Brix, 2000 mLe] QuxlFEoS- =T 2000
mL QuAF FEH & 10000 mLE Yo} 0.2 Brix, 12000
ml

i
e
ox
e
v

WEE | 236 Lo WMEE 300 g2 Wil 24 AP 95 2 T gn | 122 | 36 ¢
15 Brix, 850 mLe] WEsFENS wHETh 850 mL WEs
FZdo| & 150 mLE ¥o] 12.2 Brix, 1000 mLE M3ttt
AL} a8, Uike] A AbYFo® WA 14.3
= = S 2 AN3zH Rl & 1. i
Zj]—}— = 3 Loﬂ U‘Z ?O‘ g 2 ]_7 o]"Hi Ezso:] < 1.3 Brix, 13.0 05 g
1400 mL #x F=95 A3
H] ag)g, Jiqke] A wiFez W 14.4
R He 38 gFF3sz i 9.3
714 18 E 4 393
LA &9 e A FEA(SCM-1000, Korea)E o]&3ted A3, 43

H] A1 (Dinitrosalicylic acid, DNS)2.2 #3333 %=A(UV-1800 240V, Beckman, Fullerton,
CA, USA)E AREate] 550 nmellM F3es S48tk Alss 100 sj4ste S438k9l
=

-pH 2 A%

pH¥ pH meter (420 Benchtop, Orion Research, USA)E o] &3] =A3sl9t) Alx= pH
meter (420 Benchtop, Orion Research, USA)E °o]-&3}3ith 10 a] 84 A7l A5 1

o 0.1 N NaOHE 7}ste] pH 8.3°] & w] 74+ ¥2 & 0.1 N NaOH®| &¥& Atk g4l
Z-g-3to] acetic acid FZF ()22 ZHiFSIGIT

ME(%) = AA NaOH (mD)+*0.0064 (A& 1gol 5o +& citric acide] #7114t g / A&
2100

_,QZIE
A== AA(Spectrophotometer  CM-600, Konica Minolta Sensing, Inc., Tokyo,
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Japan)E ©o|&3slo] L, a ¥ bE A} dAH AMAAS Lk " XE(lightness), agl<
M (redness) 2 bat2 A E(yellowness)S YERIATH el sfgtalsl QoS petri
dish (50x12 mm)ell Z}7Z} gt & Hof AegE SAHAT
—Q“:ﬁE

ZAHREE= ZF A8 200 pLE 333 =A(UV-1800 240V, Beckman, Fullerton, CA,

USA)E ol&3te] 420 nmellA F3=E S48

—% = IF

Z Y= dFe A 850 ulell &7F4 50ul, Foline-Ciocalteau reagent 500 ul. & NasCOs
400 pL& ¥ 30 23 "e Adsto] wESAIRL § 233FE=A(UV-1800 240V,
Beckman, Fullerton, CA, USA)E ©]&3}] 760 nmolA SFHE=E F43A

A Wl
HT-22 cell2 100 mm cell culture plate®] 10% FBS (heat-inactivated), 1% PS7}
St-¥l DMEM HiA]|Z AF&3 37Tl A incubatorol A vidachH(5% COy).

-AE =4 FG7}

MEZ AEE S-S 98] HT-22 cell€ 96 well platedlA] 3x10° cell/well ik 3
A AE(PBS % 0.1% °lshE H7Fste] 24, 48 AIZHS w3t} nl ek jr A2l F
o] WST (Water soluble tetrazolium salt) solutionS YA 2 A|7F &Sk 37T oA vk-&

F-ol 450 nmeA 9] FEEE 54 B7H

-Neuroprotective effect A¢

Glutamate® Hglste] =4 : HT-22 cell& 96 well cell culture plate (3 x 10°

cell/well)oﬂ 10% FBS (heat-inactivated), 1% PS7} &% DMEM X vl & A=
g 24 AZ Bk ARste] &3 F2AQl Glutamate (20 mM)E Wil 37T oA 12 Azt

HO‘E'@ WST solutions 23l 3 AIZF WESAIZL & 450 nmo| A SFHE=E SAH5] ¥

7het.

e}

Al

-ROS &4

dE MEE PBS=E AlF3I & 10 uM 2',7'-dichlofluorescein diacetate (DCFDA,
35845)% ¥3}3}: Hank's balanced salt &0 A 30 & FoF bAoA v Al & AE
o] PFFEE SA

-MDA, GSH &%

okl A Eo] sample A2 E 3 & 1500 rpmol 4] 15 min%} centrifugedtal, 0.5 mL
lysis buffer® cell pelletg& E-2t}. sonication (10 s, 25TC) S 2 freeze/thaw cycles
23] homogenizeA 7] 3, 3000 rpm, 20 min®.Z centrifugedle] AENE A=t} A5 H
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S sample® 3&tal, MDA, GSH & A}&3te] =43t}

-#537t

Aol A Alge] High XA} gof, AUPES A% STdTieta 459 g
381 LS Wdem 548 Wrieih & Aol 44 uEds T 544 HE
wetvlEel sl AEAgel AU o AAE AASSlnh A3 10 g& A4 Al
T ¥ HEES ol & Al A RARE 8710l Sk Alwsidlen A% ot AR H
AwbAQl 71z s dete] 74 AFFAA v v 73 vje-Fohs dAlste] Bk
= vehgich

22347
(h3rekA e FRAEA
7184 1HE 4 LT

ok olglely 542 ol Table 23 ¥ It 7184 u¥E9 TS W5
12.2Brix, 7+%7} 1.3 Brix, 29| A7} 0.9 Brix, th55¢] 14.9 Brix, AF#55¢] 13.9 Brix
2 djFo]l 11.4 Brix® tiFFo] 7Hg 3Xrt =3tk g WEso] 04%, #x
0.1% 2127} 0.04%,HF7F 0.9%, AH350.8% 2 w5 11.4% = tF5o] 7FE sddo]
otk Bt dddo] A o] FAlsH Al HERRLT

-pH 2 A=

WL =o] pH 4.4, 7727} pH 4.8, v A7} pH 3.5, tlF&<| pH 4.1, At#Eo] pH 4.0 2
HjFo] pH 4.30.2 7+x9] pH7} 7H¢ =3l 2w &ke] pH7ZE 71 Wkt Abtes Wi o]
0.34%, =7} 0.03%, 2VA7F 0.19%, tF5°] 0.43%, AHdEo] 0.27% 2 8550
0.13%°] t}.

A

A= Lat, agt 2 bat> A7 WEES 43.3%, 0.1% 2 8.5%, #E+ 45.1%, -1.1%

2D 35%, QUAE 45.7% 1.4% 2 -1.2%, HF5S 354%, 5.6% Z 7.3%, A5
46.1%, -0.9% 2 2.2%, S5 45.6%, -0.6% = 0.9%°|t}. LatellA w7k 7b =9k
I thFFo] 7 WA YERE T agte] M w8 RS tgiFFolal P $e e fHxo]

o bgtel 7bg e Ae MEF|I AP e AL euHg
gagm WEE, wx, evA, AE,
6, WAz} 0.1, 9%

.0, 1 0
o= UEFel FY wkw vt Y sk,

Table 23. FFA9] o83t 5.

concentrate contents (%)

LR 7z &1 7} 0% A W%

_52_




Sugar
concentration 12.2£0.0 1.3+0.0 0.9+0.0 14.9£0.0 13.9£0.0 11.4£0.0

(°Brix)
Reducing d e e a b c
Sugar (%) 0.4+0.0 0.1+0.0 0.0+0.0 0.9+0.0 0.8+0.0 0.6+0.0

pH 4.440.0° 4.84+0.0° 3.5%0.0f 4.1£0.0° 4.0+0.0° 4.3%0.0°
Acidity(%)  0.34+0.0*  0.03+£0.0 0.19£0.0™¢ 0.43+0.16* 0.27+0.0** 0.13+0.0%
Lightness 43.3£0.1°  45.1+0.3>  45.740.1*  35.4+0.1° 46.1+£0.1*  45.6+0.1°

a 0.1£0.0° -1.1£0.0" 1.440.4° 5.6+0.1*  -0.9+£0.0¢ -0.6+0.0°

b 8.5+0.2? 3.5+0.1¢ -1.240.1"  7.3+0.1° 2.240.0¢ 0.9+0.2°

Browning 0.8+0.0° 0.6+0.0° 0.1£0.0°  5.96+0.0°  0.4£0.0®  0.3£0.0d°
-% ¥H= ¥F
% ﬁﬂi Fe WEE(64), Fx2(65), 21 AH66), AFESF(67) 2 wlES 28] Al A
F(68) 259 Attt F = > HiEsol 1.5, #Hx7F 1.0, &P AF 0.2,
%(68)01 5.9, AbtFol 2.2 B HFo] 1.80% thFFol /M FkthHTable 24).

Table 24. SofA] YA F =,

total phenol contents {Tannic acid(mg/mL)}
v Rl AH} )

avesr%’ei 1.5+0.0¢ 1.0+0.0° 0.240.0f 5.940.1° 2.0£0.0P 1.8+0.0¢

B

sample LR xds

b\

-AxZ Ay

HT-22 cello| 2] dleka Yool AEZA, glutamate® 28 AEZSA H7t

B figures kA AN A5 EQ HT-22 cello]l ™3k cell viability®} toxicity®E =

Azfeltt, 250 pg/mL FEANA AEEe], 500 ng/mL FEAE x, A 2 diFF
fFolet ZAS YEelA Zete 2SS #FEs 4= Yk E3F neuroprotective effect

Fol A= 500 pg/mL A27F Agd oA AE AEEo] 7P =k th(Fig. 25).

e Call viability - I Cell cytatowicity - 5%

£

120

wetyd|
E

f"fﬂ # LS fﬁywﬁ«&;@’

el vizbility [% af control}
.
: =
v
-
—
_
I
—
%
‘%- —
’% _
"% I
CEl damiEy R ot
& 2

-a“ 1?“ a5 P g & o ol },f o *
d’ﬁ Qﬁ; '& é’q'@? i!?' 0? égp‘- ﬁg’* “)ﬁ' éf}@?- ‘5?- GLrumu f

Fig. 26. Cytotoxicity and protective effect of 6 kinds Korean herb medicines on
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HT-22 cell viability

bop wjgH] 47

4

o]

16%

gl1g (63)14g, WEE F

dEe

H)

AT =21A](69) 100 g, A" 20 g,

[e;
PA

}
12 g, 2WA =

100 ml,

ol

=

)

=0
=

S|
S|

4she] 3

=
= A

|(Table 25)

H

SFH

Z9 ul

stod 16

)

el
100

,._mv_d

lory

—_—
o

il
—_

Hj

N

_Z‘.ﬂ

st Tt (Table 26)

(200 mD), AF5(8 ml)
e}

N

)]

T=A
2~

O ml, 4 ml, 8 mle]t}.

Ht

&

(12 ml), 2m|=k
7

ol

>

A=

ok A,

Table 25. 16%

-1, 0, 12 77} 0 ml, 10 ml, 20 mle]t}.

10
11
12
13
14
15
16
o]
St WEe -1, 0, 12

=
=

_ir
23eo A2 3.0~4.0 Brix® H]

=

=
=

Edy

o

T

o
bl

N

=K

133w et

=i}
=
- 54 -

3lcH(Table 27).
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o
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o
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]

0.2%°]a Y™ A A8+ 0.1%°]t}). 3, 9H

[e)
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concentrate contents (%)

sample 1 2 3 4 5 6
Sugarconcentration (°Brix)  3.240.0° 3.740.0% 4.340.0° 3.340.0° 3.340.0' 2-20%“0-
Reducing Sugar (%) 0.1£00° 01000 0.2+0.0' 01x0.0' o1x00c OLF0
sample 7 8 9 10 11 12

Sugarconcentration (°Brix)  3.3+0.0° 3.040.0" 4.4+0.0° 3.4+00° 2.8+00 °2%0.

Reducing Sugar (%) OO0 o1x0.0" 02+000 01x00f o1xoo 010
sample 13 14 15 16
Sugarconcentration (°Brix) 4.1+0.0° 4.1£0.0° 3.1£0.0® 3.1%+0.02
Reducing Sugar (%) 0.2+0.0° 0.1£0.0° 0.1£0.0" 0.1£0.0'
Table 27. F-ofujgtn]e] pH R AHE,
concentrate contents (%)
sample 1 2 3 4 5 6
pH 4.0£0.0"  4.240.0Y  4.3£0.0° 4.1+0.0®" 4.2+0.0°  3.9%0.0'
Acidity(%) 0.07+£0.0° 0.08+0.0¢ 0.09£0.0° 0.08+£0.0 0.08+0.0° 0.06+0.0"
sample 7 8 9 10 11 12
pH 4.3£0.0°  4.240.0°"  4.440.0° 4.3£0.0™ 4.240.0°" 4.1£0.0%
Acidity(%) 0.08£0.0 0.07£0.0° 0.12+0.0* 0.084£0.0 0.07£0.0° 0.0740.0°
sample 13 14 15 16
pH 4.2+0.0°  4.31£0.0° 4.1+£0.0%  4.2+0.0"
Acidity(%) 0.12£0.0° 0.09£0.0° 0.1£0.0° 0.07£0.0°
A T Lke] 7 =& AL 6Wola 7 e A 9‘@_01 ATE LA A g2 gk
A HxFE, tFa R Hls sol Aol ofm7] wiel FeRATE A EodFE L
dol w1 BoHVE Bol Ho12AE Latol wiek. %al dopl €9 3 19 Likel wald
7F @ol Solds Lgko] wokth agta 6W¥ 12%e] -0.3°= 7Md =%kaL 9, 14
16We] 7Hg stttk bk 4, 13

=
of £9%S FtHTable 28). W=7} 714 2 A& gtﬂ_o}i 75@57} 7}
oltt, wjgkeyo] W=l o

o}tk (Table 29)(Fig. 16)

Table 28. 3ofujgn]e] A%,

6ol FLdeA mholU A e UrE‘rlHU% 53wtk S,
4

concentrate contents (%)
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sample 1 2 3 ' 4 5 6
L 45.5+0.2%"  45.8+0.1"¢  44.7+0.1' 45.24+0.0®" 455+0.0°®  46.44+0.0°
a -0.5+£0.0¢  -0.6£0.0" -0.6£0.0%" -0.6+0.0" -0.5+£0.0% -0.3%+0.0%
b 2.1+0.1°¢ 2.5+0.1¢ 4.6+0.3% 4.240.0° 2.5£0.01¢  -0.320.0
sample 7 8 9 10 11 12
ef R
L 4942007 4614010 4474000 45.740.0°°  46.0+0.0°  46.1+0.0°
a -0.6£0.0¢°  -0.4+0.0> -0.7+£0.0" -0.5£0.0° -0.5£0.0° -0.3+0.0?
b 2.4+0.1¢ 0.3£0.0" 4.54+0.0% 0.9+0.08 0.840.08 0.040.0'
sample 13 14 15 16
L 44,9+0.0"  45.240.0%"  44.3+0.3X  45.0+0.0"
. _ d .
a  -0.6+00° -0.7£0.0 ~OSEOO 7100
b 4.440.0% 3.7£0.1° 1.940.0f 4.340.0°
Table 29. 3ofujgin]e] W&,
concentrate contents (%)
sample 1 2 3 4 5 6
Browning 0.3+£0.0° 0.4+0.0¢  0.5+0.0° 0.5+0.0° 0.4+0.0¢ 0.1£0.0"
sample 7 8 9 10 11 12
Browning 0.4+0.0¢  0.240.06°  0.6%+0.0? 0.3+£0.0'  0.24+0.0" 0.2+0.0¢
sample 13 14 15 16
Browning 0.5+0.3> 0.5+0.0° 0.4+0.0¢ 0.6+0.0?
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Fig. 27. 3FekA] ufgtte] M
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S
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AtH(Table 31).

H

70
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JJo
H

Table 30.

31414 29415 26+11¢  504L3° 36414 54412 62412

3017

Color

314£14*  30£1L5 31413 29414 30410 25412 3720 26413
2.6£1.4

gloss

transp
arency

Doraji

23109

26£1.2 24£13

3.84+1.3"

37+1.3>  38tL1®

4117

35118 34£15

4.0+1.8

3.8+1.7

3.8+L5"

flavor 3417 3515 36£L5

sweet
flavor

34414 37413 34412 36£L2 3515 38+L7 34415

4.1+1.4°
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Sweet

eas 41£14%  38+1.4™ 39+1.4™ 37+£L0™ 35£L0 31412 444140 41£LF
l?gsrfg 30418  33+15  A3+416° 42413° 39417 514L5 34416 38+16
Hg;gn 00414 3146  36+LT  324LF 38415 38HLF 28417 31HL¥
adhesi

venes 34415 3516 36+L5 314140 38+14° 40414 364160 32413
S

El‘astic

sf)tryi{] g 33412  33+L7”  33tl5F 29412 31+1l3 34414 31+L5F  31E14°
ness

9 10 11 12 13 14 15 16

Color  42+1.1° 41409 42413 36413 20+1L1° 474112 384+14> 44414
gloss 27412 32413  43+15F 31414 344140 3318 37HLE 42417
gzgi@ 30£L0°  30+16™ 3812 36+HL2™  48+15F 29419 37414 41415
nggﬂ} 38413 354l 36+L9 36420° 35418 32419 A0£LG 31416
fgggﬁ 312 65393 37HL7 354170 28414 34414% 344120 32417
Sn"éigt 20409 39417 38+14* 32413 35t16  39+1L1° 35416 40£L6
?gsrfg 424130 AGHLED  44+1.3°  45H.3°  514LF 414190 FOOELY s
Hgggn A0ELT  40+L6 36415 40T 39417  304L%  A0HLF 31414
adhesi

venes 3615 36413  43+1.3 35414 30410 37+£1L2°  33+1.0° 38+14P
S

El.astic

sgryié o OS2HLF  36HLZ 364" 34414° 2843 32413 37HL 36415
iness
Table 31. 7|3 %.

1 2 3 4 5 6 7 8

/ﬁggfg 42410 43412 43+1.2™ 39411 39410 36+1.3° 41+1.6™ 33£L5
Color  4.9+1.0" 45809° 45+1.0° 42409 39+1.0™ 34414 43+1.2° 341417
Flavor 45+1.2 38H0&™ 37+41.4™ 37+41.1% 33+1.0° 3010 41£L.0° 3.8+1.4%
Taste 4.1+£1.3> 3611 40+17> 36+£1.2* 39+14> 264145 5241.0° 38+1.6~
Texture 39+1.5° 42415° 38414 37414 384+1.3° 34414° 41E17° 424167
Overall

accept 4.3£1.1% 4.0£1.2° 39+1.6° 3.7+1.6° 38+1.2° 33+1.1° 474137 3.7+1.5"
ability

Purch

ase  3.6£15° 32416 31+1.6° 28+1.6° 28+15 27413 40+1.4° 3.1+16°
Intenti
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on

9 10 11 12 13 14 15 16
éggfj 38ELF™® 4511 48413 40£1.0™ 36+1.2° 3912 47409  41+1.3™
Color  4.241.1% 39+1.3™ 43+1.2> 39+1.5* 35+1.3° 43+1.0™ 4.8+1.3" 41412
Flavor 4.1£1.1% 39+1.0™ 46+1.08 4.3+1.1* 39H05* 42407 42411 38+1.1%
Taste 3.9+14> 37+1.2° 36+14> 32+1.3*° 35+1.6™ 38+1.3° 36+1.3* 4.3+1.5"
Texture 4.241.1%  4.8+1.1° 4.241.1% 4.34+1.1% 38+1.0° 4.1£1.2° 45+1.0° 4.1+1.7°
Overall

accept 4.1£1.3° 4.1£1.5° 35+1.5° 3.3%£1.3° 32+41.3> 3517 42417 3.8+1.7
ability

Purch

Inﬁfm 32416 31+1.4* 3.1+15 3.0+14° 29415 28+17F 29+1.6° 3.2+1.6°
on

S EW B4ET 2 A g 23
RSME E3&f whg %W X2 o] 71 7|3 A wjgdu S A, W53
Fol, Qv RS 9 AR e wASL gRFEA, uFE B AtYe 4%
gtk olel Wl gEFEE 10 ml, tFE 5.7 ml % 0E 52 mig HA Wz 44
}S9 tH(Table 32), (Fig.28)
Table 32. ¥H-&EW £
Respons Model Mean*xSD R? F-value Prob> Polynomial equation Lack
e F of fit
Overall Quadr 5.49-0.15A+ 0.25B+ 0.12C-2.15A?
accepta ut? 3.75+0.81 0.86 4.22 0.0468 -0.35B?-0.28C°-0.28AB-0.055AC 0.1024
bility atic +0.14BC
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HZwj e (01) 27
ZAeel 75 xE st
st 18 HA e W
l 5.2 ml 2= HES
H Wkl S W &v|RbEo] 7H Fol & Aoletal AtE = wigvlolm Oletar %73t}
< Wil obefel k. WlEol 5Wyt 7 wjghH| ek fFARelH, olsXH Y wjel tiF7t U
Eo]7} JtH(Table 33, fig 29).

=

DESHEN-EXPEAT P DESIGH -EXPERT Plot

llES
X = B ChaE
W= G

iImE

» Dastgn Poirms
W= B O~
Y=ot Actusl Facior
A T = 1000
PActpal Factor
A= =0

= 1000

Table 33. FFg<kA wlE1|(01)
=gk# 100 g7]=

FoF A & &%

LR 12 ml

[eR=1 bt 100 ml
AL} 8 ml
Tz 10 ml
Ll 5.2 ml
o = 5.7 ml

HITuFAODY 54

Olo] HAlA:l olgtet= S4do] 73} FAlstt. &9, pH, A=, 2W%E 3 agl 52 7
H3t Ao fAbstt 7 @ EL Olo] 7Y ¢ #oh BxE vl Lt 754
wom bgk 01°] o vt} o]= 9 wighn o] 7184 nd=3 AieE vt daE
&tle W, Olo] 7THEY tFFol ¥ @ol Soi2t7] wiwel oldtshd Afol7h lvhar 1o

X tHTable 34).
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Table 34. T wjgw] (O1) kA wigee] ojsiets 4 A

concentrate contents (%)

sample 7 9 01

Sugar foncentration 3.340.0 4.440.0 3.740.0

Reducing Sugar (%) 0.1£0.0 0.2+0.0 0.1£0.0

pH 4.3£0.0 4.4£0.0 4.2+0.0

Acidity (%) 0.08%+0.0 0.12%+0.0 0.08%=0.0

L 45.4+0.1 44.7%0.0 45.1£0.1

a -0.6x0.0 -0.7x0.0 -0.6x0.0

b 2.4+0.0 4.5+0.0 2.1+0.1

Browning 0.4£0.0 0.6£0.0 0.4£0.0
019 & #l= 1659 wgtat vusdSu 5ol Bo] 503t v nup= ot
ARk oo wigtRy e dEs st vk 7 mARE wiEeIE R 7 vl

atls W 019 F = ghol o ZthFig. 30).

DPPHO] Attt &5 ICso#t o= $HAbsialal ICs0ake]l a5 dAtstso] =t
01 7THET ICsdke] wHal 9 By v webA el E 7 wWol ¥ 9fET=

akst a37F EA N TH R Y= soh(Fig. 31)

Total phenol
20

f
h h

WL el Aaal L

I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 ol

Tannic acid(mg/mL)

Fig. 31. 019] % phenol &%
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DPPH

15

1Cco (mg/mL)

o
n

Fig. 32. 01¢] DPPH
-ME A3

HT-22 celld] A9 gekA] vt o] A EEA, glutamateE F 58 AESA Hr}

WA, 250 ng/mL E5x=9 gHofA] gt oAM= 8W 3 O1 wigtde] Al AEES F7HA
1A= 3 sklol e, FAe YEhbA ko, 500 pg/mL s8] FhepA) ufgtelol ML= 8
Hp 1569 wjgdoe] FRA ME ALSES S7HA7I= A4S HIAoh =3 positive
control@} wjgtel Azt Apolef e AEES HwaiEAE HARbA o2 500 pg/mL 5%
v ekl & A2 gk FHeo| AEE o 1‘?i, 16 2 01 migAS Afsties s Q]EZJOE <
7hete AE¥YE & F AT 53], 500 pg/mL 5= 5 8 i) AlE AE
(e}
A

vl H
o] A 2]++¢l Negative controlﬂr Aol F& ol gote e 7 4 Urth(Fig. 32)
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Fig. 33. Cytotoxicity and protective effect of mixed Korean herb medicines on
HT-22 cell viability

glutamate® %% ROS, GSH, MDA assay 23}

052 HF vistdel 019 ROS, GSH % MDA assay Z¥folt}. ¥ uwjgole] Hg-o=
50 ng/mL ¢ s%5FH ROS 9 AAPES JAst= 28 Udedidts A &g 5+ 9
ATH T 200 pg/mLe] FEAAFE GSH +A& S7H11717] Al&aslth sjv Has=
¢l 1000 pg/mL A= WHE GSH %19 7+47F ®Hol7] AZslgtt. MDA assayel )
oA =, T AR WsAAS At ARE B 5 Uk (Fig. 33)
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= 8W¥ 159 wigtdeo] FHEA Ax AEESS SIS AEFgES Bt g
neuroprotective effect A& = 500 pg/mL FE2 uvjgel =
H, 1569 2 01 g S AfJsties % EHo= Frkstes 43S & F AAUTh
ROS, GSH % MDA assay9 4%l HFagael 01 v 543+, 50 pg/mL 2
SEHH ROS 9 S AAletes AEs Yehldths AHS g3 4 Ao, 200 u
g/mLe =AM FEH GSH FA& F7H1717] AlZsllal 019 % &4 28 MDA +
A5 FaATE A3E G F dSdH

= AR AR

oh FAAZ Y K] AIe] FEZEA

FEs AR 5 goll SFF 45 mLE #&sIsE & 3,000 rpmeoll Al 20 #3F 94172 31
ARols FHsle]  HEA(SCM-1000, Korea)E AREste] Aot g

dinitrosalicylic acid(DNS)el| o3l H] A o 2 dlZ}o] A (Epoch Microplate
Spectrophotometer, BioTeck Instruments, Winooski, VT, USA)E ©o]&3}o 550 nmdl
A EFFEE =89 (Whistler RL & Wolfrom ML 1962). ZF4E glucoseE: 5%
A2 gh3AIA 2 ekl

-pH

pHE AR 5 goll S/ 45 mLE #23}s & 3,000 rpmolA 20 #3F 42 31
A=A ol 8. 2 &to] pH meter (420 Benchtop, Orion Research, USA)E o]&-3to] A3t}
AW 9 A

Z S5 45 mLE #23sk & 3,000 rpmoll A 2087 AR s

K1
Sy
>
P
1
0Q
=

£
ox
oy
_10
o

FHsle] Aol A (Epoch Microplate Spectrophotometer, BioTeck Instru-—
gokol 420 nm FF=E A3

AE= Feds FHelo AEHUHAGBGOX1I2 mm)ol Hol AMEE FAHSATY. A
(Spectrophotometer CM-600, Konica Minolta Sensing, Inc., Tokyo, Japan)& A}-&3}¢]
Hunter LH(H X, lightness), agt(A M=, redness), b#H(ZFA %= vellowness)S 33 HH&
=435t Fagke 2 YJeRgdet. Standard color value® Lk 99.37, agk —0.15, bak -
0.06%1 calibration plateE #To 2 AREslt). W= delo] A (BioTeckInstruments)
£ o]&3sto] 420 nmollA FHEE SHSAHDuBois M & 1956).

-% Z¥ R ot 7

Alg 1 g¥ v erS-(Samchun Pure Chemicals, Pyeongtaek, Korea) 50 mLE Yl 3.5
AZE W T 24A)7F FE3F F 4,326.7 xXglo® 4°C oA 10% 7+ AAE-#(Hanil
Scimed)&le] @ojx A5 S 35T A evaporator(N-1110, EYELA, Tokyo, Japan)& &
2 3utale] FEEW ATt FEE 200 mgW 2 mL eSS ¥Yo] 100 mg/mL F=
o] FEE gdS A7 gdow ALgdlo] AOAO EAHE S o] &8te] S48t A8
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90% diethylene glycol® 1IN NaOHE H7}ste] 420 nmolA  de}o] A (BioTeck

Instruments)& ©|-&3ty] SFEE FAHAY. T34 X3} rutin acidE AFE3FA T

g¥} W EF2(Samchun Pure Chemicals, Pyeongtaek, Korea) 50 mLE Yil 3.5
> 24XZF F=%F H 4,326.7 Xgo & 4TCoA 108 7+ YA FE](Hanil Scimed)
% oS- 35Col A evaporator(N-1110, EYELA, Tokyo, Japan)® & Z 3]
=5 AT FEE 200 mg@ 2 mL WEES €9 100 mg/mL %9 F

Als G o g A3t Folin-Denis®¥ (Singleton VL & 1999)2 o] &3t =

o MN'

[e)
Y3 587 9ES A7l B 7.5% Na2C03(Daejung, Siheung, Korea) 800 pL&
7122 760 nmoll Al Ag}o] A (BioTeck Instruments)S ©]

o
< = ]
&35t FHEE SASYY. E+-34S X3 tannicacid(Yakuri Pure Chemicals Co.,

=
DPPHE= A& 1 g¥ w82 (Samchun Pure Chemicals, Pyeongtaek, Korea) 50 mLE
YU 3547 Wk 3 2447k

(Hanil Scimed)sled 4oz Z5NE 35Col|Al evaporator(N-1110, EYELA, Tokyo,
Japan)= &WIS Fdste] FEEw A9t FEE 200 mgd 2 mL HEES ¥ol 100
mg/mL %9 FEE &5 AE &Aoo AEste] sl E S|4 I A58 50
plel 1.5x107* mM DPPH (1,1-diphenyl-2-picryl hydrazyD&< 150 ulLE 7}3F & 30
S B33 =A(UV-1800 240V, Beckman, Fullerton, CA, USA)E ©]€3}4 515 nm
NA FHEE FASAT. SAHT B FFEe AMEFFEE o AMA A ti}iste
ICso= T3t
AbSpiank = AbSsample

Free radical scavenging effect(%) = =100
AbSblank

2R RA)
Ao ZAlol A WA}

ypol] thste] w7 =

AHEe U (40078) o' ARtEmeRxAakel AY Y mebA]A

HoAo

-FAAY

B AdAdnE 33 wrEste] FAE S SPSS Statistics(ver. 22.0, IBM Corp.,
Armonk, NY, USA)E o] &3td] 7|&=&AlE Aty H+d3 35 A5 5o Yeldd
I EAHEAI(ANOVA)S AAste] frefido] e 9o Duncan® theR 91734 (Duncan's

multiple range test)S ©]83to] Alg7ke] FoxE FASATH(p<0.05).

)23 23
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Table 359} %t}

G+ Z7; 84.0°Brix¥ 82.3°Brix©] th.

e

g

s

o
o
o
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o[

o
N

Fel

o7

2kA] g 7ol

A

=)

H

—

[e)

c},
J

%

B

1.47%%}F 2.45%

}

0]
pal

wrehx A afe}

e}
=

Table 359} %t}

1

R

7FE A

=i

o]

ZekA Aol pH

A g 7e] pH 7H7F 5219 4.7601t}. ©]

=
=]

o

ki3

—

Table 379412 2

1
R

1:
a

el

Lo
S

4
WA sE A

A
=

ZYE

L

=)

H

—_

[e]

.

1

U

= Table 359}

e

= a2 43t

Lo

ksl
.

o

oy
o

} tH(Table 24).

Z+zy 0.30% 3.100.=
[e}
=gl Aol M= Table 359

=7 37

T

-

h s

3 o

o] AWE

O

AE=Z oA
W =gkx] Ayke]l Lk ZHzF 34.3937 32.66°0.%

‘04

M
=)

—

o

.

t -0.249} 0.66°]3L bata -1.58%F 2.180.=

s
X

B4} o

R

T
[ .

el

ki3

b ek

S

7}

[e)

T

ask

o

3E24).

& %7}

FaL bk

S

4

gt

162 Hj

D
0.01
0.00
0.00
0.00
0.00
0.00
0.00

doraji Jungkwa with herbal medicine

t—value
5.00
47.43
-95.46
96.03
-299.65
134.50

HDJ
82.3+0.6
2.45%0.03
4.76+0.01
3.10x0.05
32.66+0.00
0.66x0.01
2.18+0.01

DJ
84.0%+0.0
1.48+0.02
5.21+0.01
0.30£0.00
34.39%£0.01

(%)

soluble solid
content (°Brix)
Reducing sugar
pH
Browning degree

Table. 35. Characteristics of ‘Etteum’ doraji Jungkwa with herbal medicine.
content

-0.24+0.01
-1.58+0.01

doraji Jungkwa with sugar. HDJ:

M

=

797.62

)

‘Etteum
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& WYARE GG oEneAgre] Fehuwols JFe 1Y 353 Lrh
B 132 mg/mLz 0.06 mg/mLe) AWEHAAT wrh Hh olE
shsol @ o 1659 vhE T wigule] Faksh AY Anel M FephE A7)
Wold5s Fakshisol wobdtH 1Y 18).

e g %HEE A ozl gae sE g3 19 363 2l W=
+ 1.37 mg/mLZ 0.04 mg/mLl It g3} B =t o= A= ilsts
of ogt Ao = 16F9 vE &of vigu| o kst A3 Ao M= ks HIbFo] B
old ;s FAkslso] Folpow, et AxE EAS W AEE Ho F dE I =%

(g 18).

-DPPH radical &A%

AgS A EE A oF=dAAd e DPPH radical 2755 5483t ICsoat o=
Uehd Ay 1y 373 2 dntEep A ool sk elr] Jahe] 1Cs #h ZHE 57.89
mg/mL, 40.70 mg/mLo]|B=2 shikebx] o] itstsol o =t HE sEe At
3} 7]1#}to] radical &A% #H&ol 71Q1t7] Wil FEgFo]l S7kskel wel DPPH radical
A7%s0] Skt Ads 7AW 2 AR Y =g Ao dekeebs] A3 B
% ¥& ¥ DPPH radical 27 #435°] ¢ =tHChung YA & Lee JK 2003).

Al

—

200 4 200 BO
150 60
1.00 1.00

50 - S g 20 I
0.00 0.00 0 :
o Ho!

0.50 0.50
o HD o HDJ

Rutin acidimg/ml)

Tannicacid{mg/ml)
Tannicacidimg/ml)

Fig. 35. Flavonoid contents Fig. 36. Total phenol contents Fig. 37. DPPH radical scavengng
of ‘Etteum doraji Jungkwa of ‘Etteum doraji Jungkwa activity of ‘Etteumi doraji
substituted sucrose with substituted sucrose with Jungkwa substituted sucrose
herbal medicine. herbal medicine. with herbal medicine.

All values are mean=xSD. All values are mean=xSD. All values are meanzxSD.
x:significantly different by #*:significantly different by #*:significantly different by
t—test range test at t-test range test at t-test range test at

p<0.05 p<0.05 0<0.05
~2H A7}

Mg PUAEE g oBraxgrte] A Ak E 363 2ok o we
AQshsh @ webd Azke] olge] Wa JlBrEE 27 46293 577002 A% @o




FEohA A ok A2 A47F 4704, 5.87x0lAT. &2 Z47F 4.324, 4.59% o3l
e 747 4,597, 6.18% 9] Z At mebA] FIEo Fo
Mo 2 HF4E wopon, dutmgx Ao} §

, 4 4 S mElx| Ayt AAY rEe= Zhz)
450437 6.098 oAt TR TN =T 6.08WE 4.31742 A kA A

Table. 36. The sensory evaluation of Etteum doraji Jungkwa substituted sucrose with

different herbal medicine.

N=608 DJ HDJ t-value D*
Appearance 4.62%+1.80 5.77%£1.30 -9.05 0.00
Color 4.70£1.94 5.87+1.30 -8.87 0.00
Flavor 4.32+£1.82 4.59£2.00 -12.9 0.00
Taste 4.59£2.00 6.18+£1.09 -12.31 0.00
Texture 4.60£2.03 6.06x£1.21 -10.81 0.00
A 4.50+1.97 6.09%1.17 -12.17  0.00
Purchase Intention 4.31+£2.04 6.08+1.31 -12.78 0.00

DJ: ‘Etteun? doraji Jungkwa with sugar. HDJ: ‘Etteuni doraji Jungkwa with herbal medicine

All values are mean*=S.D.

(3)LoF
oA it g ael AgS WEE, b, #gx 9 Sfugdsoz dAd A%
) mEfA Ao FAEAS WGt G ARl A7) 84°BrixZ 82.3°Brix¢l &k
WA By =t shA s el v Er AgET v] uito|th o EE
22 g 7e] o] 2.45%2 AWMETA Y IH(1.48) K} Eokth. AR vEYddo|n= gt
TARet selags A7 AArE | wokvh pHe dWbespA)7h 5.21% 47691 o5&
AR =39t ZWEs il e R ditsels] AEe Fkon o= AR
Aol @EFs Wekr] wjEolth Lk dwr=ebA g3t 34.390] 3 g} b A 3L 32.66
ojtt. dwrEeb A et FEeb A Ao agh> A7t -0.249F 2,180 bt A7t -
1.5837} 2,180t} kAl me] JaS Wwol Lk Yolx|al agky} bk Foldl Aoz A}
R

EetrolE gl e A AL 1.32 mg/mLE 0.06 mg/mLel dwtEelx] gz nr}
4T T dE R U ESAAAVE 1.37 mg/mLE 0.04 mg/mLSl dwRk=ebx] g vt
Bt} #8th DPPH radical &27% & ICsoat o= YERWS of, drteex g} e et
Al B 1Cs0 w2 Z42F 57.89 mg/mL, 40.70 mg/mLolB & W ietx] F3o] itsls

o

| B vk AHAE g o2e 7S % AAbelA o, A 3 gk gaA], AAA Vse
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FLAFE RE FRAA W webAgabt D me g ok Fodvh B ATel
AR pgoTEA It 78] webA g urk FusHsol B3 wsAY JEEH
A T AE v

AR 5 goll SFF 45 mLE dAsd ¥ NS FHeke] ZE=ASCM-1000,
Korea)E& AF&3te] Z743t3lth. 399 dinitrosalicylic acid(DNS)el 2]gk H]AwH o &2 ol
2}o] A (Epoch Microplate Spectrophotometer, BioTeck Instruments, Winooski, VT,
USA)E o]&3ste] 550 nmoll A F3EE 54353 tH(Whistler RL & Wolfrom ML 1962).

T4 glucosed R WHEAIA A5

5 gol =79 45 mLE #3233 & 3,000 rpmolA 20 #3F AR FHo
st 7 Az 200 uLg 3 E=A(UV-1800 240V, Beckman, Fullerton,
CA, USA)E o]&ste] 420 nmelld  FF=S  SAHSAH  A=s A
(Spectrophotometer CM-600, Konica Minolta Sensing, Inc., Tokyo, Japan)& ©¢]-&3}¢]
L, a ¥ bE FA3NY. 8 AMapAe] Lk W x(ightness), a#k> A% (redness) %
bt M= (vellowness)S YWEMATY. Z2bA] A S petri dish (50x12 mm)oll Z+2t &Lt
¥ ol s 543} Standard color valuet™ Lk 99.37, a#k -0.15, bak -0.06%]
calibration plateE ¥+o & AME3SG T AWM EE dto] A (BioTecklnstruments)ES ©]-&
ato] 420 nmellX F3E=5 S48 tHDuBois M & 1956).

-pH
pHE A& 5 gol 7 45 mLE #2335 3 3,000 rpmellA 20 £7F A E8] 3o
A=A ol S 2 &to] pH meter (420 Benchtop, Orion Research, USA)E o] &3l =431t}

-Z ¥E= I
% P ke 247+ =84 100 megS 100% WEFE 1 mLol] o A& 50 ulol

=
<= 50uL, Foline-Ciocalteau reagent 500 pL. % Na,COs; 400 pL& Y¥il 30 #3F ¥l
z}%o}oq HES- A1 71 & B33 A(UV-1800 240V, Beckman, Fullerton, CA, USA)E o]&
sto 760 nmel A FFE=E SA ST

-EHHxolE I

FftR o= gk Zb7he] EEbA A 100 mgs 100% wlehE 1 mLel o] A5 100 u
Lol 90% diethylene glycon 0.9 mL, 1 N NaOH 20 plL.E ¥ 37C water batholA 14]
7Hs ok Whe-A]7]aL 420 nmoll A SHLEE S5
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AbSblank - Abssample %100
AbSblank

100% ™ &2 1 mLel
Alm89 50 plel 1.5xX107* mM DPPH (1,1-diphenyl-2-picryl hydrazy)€< 150 uL

[e)

S=A(UV-1800 240V, Beckman, Fullerton, CA, USA)

25 mg
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p*
0.00

t—value
37.67

BDJS
40.00£0.00
13.47£0.09
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doraji Jungkwa solution with herbal medicine.

114

urn
DJS
63.00£0.00
7.53£0.25

soluble solid
content (°Brix)
Reducing sugar

content (%)

Table. 37.Characteristics of ‘Ette

gatete] pHET %9kth

o] pHHET} u




Browning Degree 1.27+0.005 13.49+0.61 34.49 0.00
, 35.04£0.04 31.37£0.02 137.50 0.00

Hunter's
color a 0.10+0.01 0.29£0.02 -20.15 0.00
value 3.95£0.02 ~0.4840.00 33250  0.00
pH 4.71%£0.03 4.42%0.01 18.76 0.00

-EgH o=

AS AR Z giAch ) Eehx] Jpde FetR ol ke ¥ 38% U
Sl AyHAe 057 mg/mLE 0.019 mg/mLel Anteglx] Aypdo] ZglH o=
ShFH T =9k}, o]l ) AR5 kst so R ISk Flo=E shuk wekx] A3 Ay Ay
NME HES dAERE A s webx] Fye ZgtReolE $hEFo] =9kt
-Z ¥E g

AES HAER giAg s Eebx] g ds e ¥ 39¥9 o 3 &
A FyHo] Hm S 3.62 mg/mLE AWFEErR] AN HE=o] 4l 0.94 mg/mLE
o wokth ot SRl sk MAsE JuT et e, a EelA A3 49
o Ashs} o173,

-DPPH radical £A%

AS A EE giAsh sy Zekx] Jae] 1C59 w2 19 407 #rh dut =g
A Ay} sk Z=abx] Al o] [Csy gh2 22 130.39mg/mL, 26.15mg/mL= H =
A Asole] Wkslrol o £ M gakel F7hgol weh DPPH radical 271%0] %7}
she A%e AW, SRR wE S g3 Asel B s 4
ool Ut x] Ay} Fus 3} DPPH radical 27 %°] H =Skt

0.10 400 150 o

E 008 - E 4w E 120 -

%ﬂ 006 I E E o0

5 2 200 E

£ 0k S 5 &0 A

E 002 4 1 E L g 30 A

0o0 4 0.00 0 -

s HOJS

oI5 HDJS

Dis

Fig. 40. DPPH radical scavenging

of ‘Etteun?’ doraji

HDJS

Fig. 38. Flavonoid contents Fig. 39. Total phenol contents
activity

of ‘Etteuri’ doraji Jungkwa

of ‘Etteurni’ doraji Jungkwa ) )
Jungkwa solution with herbal

solution with herbal medicine.

All values are mean=£SD.
x:significantly different at
p<0.05.

solution with herbal medicine. o
medicine.

All values are mean=SD.

x:significantly different at

p<0.05.

All values are mean=£SD.
x:significantly different at
p<0.05
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(3)Lof

B ATE S AUEEE A de oF =g #84E Hol7] fstel 49
oAl FPA RS AREStel wHE I Eebx] Auels Azsioivh. el Al 9
e, Wl 2ag som A sfo] AZF & oolsehA S st & v, wA st
Ak, Glew AWiEhA] Aoy gy mebx] gapele] Zh7t 63Brix®, 40Brix° o dnt
S Aapele] Grv ¥ men, &9 FFE 7.53%, 13.47% = E=EhH] Gt
o] gdgo] Felfom wolth AWnE ANk =gk Asjeio] 1.27, I m=ebA At
o 13492 @ EeA Aol woknh MEs AAEE Yehis a @2 @Y =
aete] 0.298 0.1091 dwbwebx] Aol Hoh Fokont, WR(l), FAEDb)= 4t =&
Al Aol A vebsktt. pH r 2

ook mepd gaale] 4712 Suweld ATl 4.4
urh %90tk % phenol FFe Uik webx] Raolo] 0.94mg/mL, Y weh
3.62mg/ml ol9th, Hehuiols Fhre Aubweld Fubele 0.0191H e S e

A
130 mg/mL, Y=g AIA : 26.15mg/mL)e.z2 vk =8}x] Az}l o] DPPH radical
A7E0] -k olAe ARERY, b ZAHAE F oHE T 9 ZHtE x|
= &%, DPPH radical 227 sl vt =Xt n ditsleo] g-wgs I &
F vk 2o wet s SabA] AR S A7) AEaA 2 7R AE ol AARe &
|4 o] Foal Al dT
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Table 38. Recipe of Yanggeng added with Etteum Doraji JungKwa solution.

Ingredients(g)

Sample Cooked White

Water Agar Sugar DJV BDJ?
bean paste
Control 200 240 10 100 0 0
DJ50 200 240 10 50 50 0
DJ100 200 240 10 0 100 0
BDJ50 200 240 10 50 50 0
BDJ100 200 240 10 0 0 100

D DJ: Etteum Doraji Jungkaw solution
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2 BDJ: Herbal medicine Etteum Doraji Jungkaw solution

21
-

ANg 1.5 g& ZA Zet +E=A7)(FD-660, Kett Electric Laboratory, Tokyo, Japan)
& ol&3ty 33 54 & HA#e=Z YEIH
-3 9 393

s A5 5 gidl SF9 45 mLE 7233 % 3,000 rpmolA 20 &3 YA EE] sl
AR NS Hto] FEA(SCM-1000, Korea)S AFg3to] =4 a1t}

2 Alg 5 gd FF 45 mLE & 33E ¥ Dinitrosalicylic acid(DNS)el 2] g
H] A o 7 B33 = A(UV-1800 240V, Beckman, Fullerton, CA, USA)E A}l&-3lo] 550

ZAsFA T =242 glucose (Sigma, St. Louis, MO, USA)E v&=H

oL

=
M= AAA(Spectrophotometer CM-600, Konica Minolta Sensing, Inc., Tokyo,
Japan)E AF&3te] Hunter L#H(HXE, lightness), a#t(H M=, redness) % bit(EA =,
vellowness)S 43] w2 =Aslo] Hogho g ety “gx B3RS B 33E petri
dish (5012 mm)oll o} MEE =743} t). Standard color value= L#t 99.37, agh —
0.15, b% -0.06%0 calibration plate® XFo=2 A&t A¥EE dgoA
(BioTeckInstruments)E ©]€3}¢] 420 nmolA &3 =5 439 tHDuBois M 5 1956).

AAH zA%

Al8EE 1XI1X1 cm@ A7|E LAsHA #Zet texture analyser(TA/XT2, Stable Micro
System Ltd., Surrey, England)E ©¢]|83}o] TPA(Hardness, Adhesiveness, Springiness,
Cohesiveness, Gumminess, Chewiness, Resilience)E 5 3| o4 A3t A& 25
mme| plunger(SMS P/25A)E AF&83t95 3 B4 212 pre test speed 2.0 mm/s, test

speed 2.0 mm/s, post test speed 2.0 mm/s, distance 7.0mm ©]t}.

S E olE S
g¥} wWek-2(Samchun Pure Chemicals, Pyeongtaek, Korea) 50 mLE ‘il 3.54]
T 24NZF FE3F H 4,326.7 XgOo & 4TolA 108 7+ 9A4E g (Hanil Scimed)d}

2 gEalg
e A9 55 200 mgd 2 mL WEES Yo 100 mg/mL %9 FE=
92 Am 80w ALESl AOAO RAWWE olgstel Z4sgrh. Az
90%diethylene glycol®} 1IN NaOHZE H7}ste] 420 nmolA  QAe}o] A (BioTeck

Instruments)E ©]-&ate] FHE=E SASAY. L3412 £3} rutin acidE AHE-3F3AH

oo
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-F = &%

ZF nRE 3 24X 7 FE3 § 4,326.7 XgO & 4TCoA 10% 7+ YAE 2 (Hanil Scimed)st
of Aozl e NE 3574 evaporator(N-1110, EYELA, Tokyo, Japan)®2 &wl& 34
slo] FEET AAYt. FEE 200 mg?d 2 mL WEESES Yo 100 mg/mL 529 FEE

S Alg gdo g ARE3}e] Folin-DenisH(Singleton VL & 1999)2 o] &35l =43}

= 100 pl9} 0.2 N Folin—ciocalteau reagent(Sigma Aldrich
S A7l 3 7.5% Na2C03(Daejung, Siheung, Korea) 800 pL=
7132 760 nmol A deto] A (BioTeck Instruments)E ©]

o
=
A E ZAYPT. FF344LS ¥E3} tannicacid(Yakuri Pure Chemicals Co.,
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Number: 201702-

wn
o)
o

05-01).

—-Z2H] 2} HAL
20173 HE tFEEFA oA AL HE2F 100 A $78e 7% AALS AAT. 3]
A G Hol oA A AFsIGt du 34 HEE ol8son g A

L EF A, BEolrh, 23 Frh he Fu 5o dsel Prrsnh.

-FAAY

B A A= 33 WHESle] £438E 3hS SPSS Statistics(ver. 22.0, IBM Corp., Armonk,
NY, USA)E ©]&3te] 7|=TAE AAlete By ZF oA5 ot YeEiAaL A4k
A(ANOVA)S AAlste] #F94d0] A= %ol Duncan® v <974 (Duncan's multiple
range test)s ©]-&ste] AR FolAE A A TH(p<0.05).

ot

a3+ 4%

¥
A ek gdel W7k e pRgwe #3909 @tk YmEe Srade
27.65%°]31 DJ50-2 29.67%°]3L DJ100 34.19%°]%ltF. BDJ502 35.22%%1 31 BDJ100
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2 41.61%°190tk. iz D50 Fstee]l g wieka BDI100S] Fwdto] 714
EoTE Ao FMEGE FESEE FUteRlon At =k Hio ®Hu el =
A Aygs dAs W SR <
-3= 2 343
AYUA mepA] Bl HrE FAY Dt AW E 399 Ak djxde ke
48°Brix® 7Fg ®9kon DJ50-& 39°Brixe]al DJ100L 38°Brix$th. BDJ50L 36°Brix %)
i, BDJ100& 34°Brix3len BE=7F 7Hd okt Aae Hrtse] S7tdss 927t 3
Aotk AWk ol e] Gi= 64Brix°olal hA N 40Brix®o] 7] wiitol dwhgao)
= BRs W Eu A ANE YAS W GdRrF o ARSIt tixt, DIJ50, DI100,
BDJ50 % BDJ100¢] L3 747} 2.41%, 4.09%, 7.53%, 4.91% 2 8.42%°]t}. UR=
a5 Wnkolyel EEpxoA FEH FAEH HVE fE 9" B
LGS Frsta Qo] ARk ool Hupgro] eSS kA dstgo] FUksklth
TgpA] o s WEE, W, Pz, R o] H7t
o) gl7] wjEel] duk Aypane} A o] Hrh(FE 37).

-AE 9 AWE

ARA kA Aoy Hr7E e Mk 3 ZARike F O399 P Lk diEd,
DJ50, DJ100, BDJ50 2 BDJ1009] 402 z+zt 55.1, 55.1, 51.3, 46.3 2 42.7°]t}. =
T ANk Aol 7 Egkom Gypolo] FrbetpE L%k | st Ik AHap s
Qols w B s Hds WS uf Like] © AA #HAsSlvh agk2 gz, DIS0,
DJ100, BDJ50 ¥ BDJ100¢] o= 7z+zF —0.40, 0.27, 0.37, 1.45 2 2.620]t}, Az}l A
Vol SRS agte] SVl on ik Aol s W2 ¢Frjo] Ank AHyjols W
78 Bl foHo w7 F7E Atk bike thE, DJ5S0, DJ100, BDJ50 2 BDJ1009 o=
7y7v 251, 4.89, 5.40, 3.08, 3.770|t}. Az} o] 57@#% b#kel S7kslai o, duk A
NS H7Eek F73o] bgke] dWF AyAS W < EE} okt Ak Ao ME=
Zk 35.04, a%k 0.10, bk 3.950]c}, ahvf

ﬂlfU]

=

o
4 ‘-’Hg = Lk 31.37, agt 0.29, bgt -0.48

o] o},

ZWEs dFw, DIS0, DI100, BDI50 % BDJ100¢] w=o.= Z7zt 0.07, 0.07, 0.08,
0.19 3 0.380It}. Apelo] Hrpke] S7tdS AWMErE Srbstglov, dnk Aatd B}
Al AR A AWErt SUkekalv AWErt balek 1edel )lXIRE bgktel
Bl AA X ol Lakat agle] Auikel 9&& 571 il

Table 39. Characteristics of Yanggeng added with Etteum Doraji JungKwa solution.

Control DJ50 DJ100 BDJ50 BDJ100
Moisture (%) 27.65+0.8° 29.67+0.63° 34.19+0.64" 35.22+1.96" 41.61+£1.35°
Sugar
conE:entra)tion 48.0+0.0? 39.04+0.0° 38.0£0.0° 36.0£0.0¢ 34.0%.0.0°
°Brix
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Reducing R d b . .
sugar (%) 2.41%0.06 4.09+0.21 7.53%0.27 4.91+0.04 8.42+0.04

L 55.1+0.1% 55.14+0.12 51.3+0.1° 46.3+0.2¢ 42.7+0.1¢

Hunter'
s color a -0.40£0.02¢ 0.27+0.05¢  0.37£0.03¢ 1.45+0.02>  2.62+0.02?
value

b 2.51+0.12°  4.894+0.16" 5.404+0.29*  3.084+0.02¢ 3.77+0.07¢

Browning d d . . .
Degree 0.07£0.00 0.07£0.00 0.08£0.00 0.19£0.00 0.38£0.01

All values are mean=xS.D.
Different letters (a—e) in the same row are significantly different by Duncan’s
multiple range test at p<0.05.

L EDESE:

am
Ao =k A "oy e 7AA 2A3 54 Ade 1 399 Zvh A=
(Hardness)¥ thzto] 1,070.8%2 7H& =¢tem DJ50, BDJ50, DJ100 BDJ100 o= g
ofxlom 7}7z} 759.4, 697.1, 610.3, 362.9%th. Kwon HJ & Park CS(2011)¢] <A+l o}
2 EobA] Ze] Are S vhldets A4S UEhdt AR 534
o] Axpet fARSE AekS welth H-2A(Adhesiveness)S thExto] -19.02& 713
o DJ50S -8.42, DJ100S -8.01, BDJ50S -7.39, BDJ100E -6.25% olxltl.
o] ot YL EA o] Aoy Fydo] Hrtdes FRIF] STl 4
¥Ho] = HHE 39). ¥ A (Springiness)> Wz, DJ50, DJ100,
BDJ 50, BDJ100°] Z+7} 0.38, 0.39, 0.28, 0.35, 0.32%1 o AHy}ho] 50g50)7t o3} oj
Zroke] Fold Aol glley DJ100 thxtel wnldl foAo=m dolxuh. $3HA
(Cohesiveness)e iz, DJ50, DJ100, BDJ 50, BDJ100°] z+z} 0.61, 0.57, 0.79, 0.62,
0.33°]%th ARk =ebx] Ao Hrop st =AYy ds Hrtells o §3 o] solA
om BDJ100% djzTe] F220 ztolE Hth HA(Gumminess)e tE&ao] 647.7
2 7} ¥9kem DJ50, BDJ 50, DJ100, BDJ100 =0 & yrolxtl X34 (Chewiness) &
FAS Wz ¢re yzo] 24272 7bF Egkomw arfL oz DI50L 166.1, DJ100E
134.7, BDJ502 152.2% ¥=9tom BDJ100¢] 39.38=% 7} Hdkt}d. &4 (Resilience)<
DJ50, DJ100, BDJ50°] Z+zF 0.29, 0.33, 0.28% 714 Hkow att&o g tixdto] 0.23
S = ¥93 BDJ100°] 0.06°0.% 7Hg Witk dubwebx] AGipdo] Fr7peaps Ho Aol

wobglont f949l Aol gk,

N
S
PN
QL
Ky
ke

Table 40. Texture parameters of Yanggeng added with Etteum Doraji JungKwa
solution.

Control DJ50 DJ100 BDJ50 BDJ100

Hardness  1,070.8442.2% 759.4426.8" 610.3+£20.7¢ 697.1+£48.7° 362.9+23.0°
Adhesiveness -19.02+1.64¢ -8.42+1.22° -8.01+£1.21*®> -7.39+0.70®> -6.25+1.79°
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Springiness  0.38+0.04®®  0.39+£0.01*  0.28+0.07° 0.35+£0.03* 0.32+0.05"™
Cohesiveness  0.61£0.03*  0.57£0.17%  0.79+0.05*  0.62+0.12*  0.33£0.30"
Gumminess  647.7£41.7% 478.7+17.9° 432.4+18.1° 436.6+£34.6° 124.8+15.9¢
Chewiness  242.7424.3* 166.1+£24.2"° 134.7+£36.2° 152.2+426.0° 39.38+35.1¢

Resilience 0.23£0.03"  0.29£0.03*  0.33+£0.02*  0.28+0.06*  0.06£0.02°

All values are meanzxS.D.
Different letters (a—-e) in the same row are significantly different by Duncan’s
multiple range test at p<0.05.

—EfE o= 97

ARA b A H7F e EEtEwolE dRke 9 409 2 &
g iz, DJ50, DJ100, BDJ50 % BDJ1009 wo=z ZFrbstglon 747t
mg/mL, 0.003 mg/mL, 0.06 mg/mL, 0.007 mg/mL % 0.011 mg/mLe]t}. A3} e] Z7}
gps SetR ol o] Frlekglon ARt mebx] A By b At
e W o vk Y mebx] gapelo] Adnb LmEhx] Aol By FEhE o= g
o] 7] wZolthLd 36).

ol o

& 2odE B
A Eebx] G HrE A F dw TS 19 419 g EgHeolE EF
< x4, DJ50, DJ100, BDJ50 % BDJ1009 o= &
0.02 mg/mL, 0.04 mg/mL, 0.06 mg/mL % 0.10 mg/mLe|t}. ZE&}A] AH}No] F7}ed=
= H=9] gl SUtea ARk RA S 29ls W B ] 7 =
ul o Wol F7kstaltth. ) mepA| AGipdo] dwielx] FyoRt F FE o
Tolth(z2¥ 37).
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Fig. 41. Flavonoid comtents of Yanggeng Fig. 42. Total phenol contents of Yanggeng
added with Etteum Doraji JungKwa added with Etteum Doraji JungKwa

solution. solution.

All values are mean=*SD. All values are mean=*SD.
x:significantly different at p<0.05. x:significantly different at p<0.05.
~#537}
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Table 41. Mean scores of preference test of Yanggeng added with Etteum Doraji
JungKwa solution.

2=
255 £

0} O
e

Al H7L S8 VEE
2tth BDJ1003 BDJ50°] 5% o]ar
) xto] 3.7FH 0 R vkt AL
-, DJ50, DJ100, BDJ50, BDJ100°] 747+ 4.1, 4.1, 4.6, 5.0, 5.1% °]3)e
50802 7Md =%
of gk 7]

BDJ100¥} BDJ50°]
dnk=elx] Hgapho] A7}

V7 5.64,

WAk Aske 18 413 2ok g Ee

th_ Eﬂ/\jSH_:_ BDJ7]. 537(4 o7 7].

ok, Fule)dke BDJ50, DJ100, DJ50, oxat<

A<
45

DJ100°] 4.6 o2 =
fel Aot ge. B o

ko

o] SAE F
om oz DJ50,
S E7b wolxl o
okt AAAH VEEE 578
BDJ1003} 5.3%1¢1 BDJSOOE 744 ZE9kom DJ100, D50, EaS 242F 4.6, 4.0, 4.0
oA BDJ100o] Egkon Frjoldw 56¥ow 1Y &
o7 ydolgon Z+7; 4.7, 4.0, 3.6, 3.6

O

O

y

Control DJ50 DJ100 BDJ50 BDJ100

Appearance 3.710.5¢ 3.940.7% 4.6+0.5% 5.0£0.82 5.0£0.82
Color 3.9+0.7N 3.7+0.2 4.340.5 4.14+0.4 3.940.9
Flavor 4.14+0.7° 4.140.4° 4.6+0.5% 5.0+0.6° 5.1+0.4°
Taste 4.4+0.5 4.3+0.5% 4.140.4¢ 5.0+0.8% 5.640.8°
Texture 4.3+£0.5% 4.14+0.7° 4.3+0.5% 4.440.8° 5.34+0.9%
Overall 4.1+£0.4° 4.0+0.6° 4.6+0.8" 5.340.8% 5.74+0.5°
purchase 3.640.8° 3.6+£0.8°  4.0£0.6™  4.7£0.5" 5.640.9°

All values are mean£S.D.

Different letters (a—-c) in the same row are significantly different by Duncan's
multiple range test at p<0.05.

NS: Not significant

A ZebA] Ze) M7y grle] Ar #A5HIt A 1§ 423 2o AL gz,
DJ50, DJ100, BDJ50, BDJ100¢] Z+z} 2.4, 2.6, 3.9, 5.3, 7.08 2= BID7} 7} Ao] A
gow gz DI50S] o] 7 At Gl Hrtgo] FUFSGE Ale] AET) Eot
Rom dwtiepx] Hyls Hrt & uw) Bop S Eebx] Gaos HrrE uf Mo vt
9 Foldtl. &7]= BDJ100, BDJ50, DJ100, thxwt, DJ50=o 2 dopgom zkzh 4.7,
4.1, 4.0, 4.0, 3.74 olfﬂu} BDJ100°] €717} 714 2 olf Fidae] d3s v
Fow almdrt §HEE %, Dj50, DI100, BDJ50, BDJ100=0 2 Yol ow zhzh
4.0, 3.4, 3.1, 3.6, 3.9014. dapoe] Hrrgo] FUMETs FHEE dobxlon dnkedt
Al Aas H7EE wEo Y Ads HE o fojH o o vtopxith. EebA
%<+, Dj50, DJ100, BDJ50, BDJ100s= o 2 F7hetl o 242+ 1.6, 2.1, 3.1, 3.6, 3.9%
oAt ZebA] AHNE HNEFF LA o] Frtsilon skt S Hrtst

o
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© Aol dRtmebx] Gapelg HUbshe ARy =oA gl Frtekln. dEEe Aol
Y2 97 dxd it Eekot BDIS0W tiEaw BT folA e daFe] wWol wirh dnt
L thxate] 4.98 02 g Eekew DJ50, BDISO, DJ100, BDJ100&=C 2 stolxl o o]
= 9E 54 Ao} Aol dAFTHE 39). =AU diz7, DI50, DJ100, BDJSO,
BDJ100s=o2 S7hetgiem zhzh 1.7, 1.9, 2.6, 3.3, 3.74 o2 gz Ayods de
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Table 42. Mean scores of intensity test of Yanggeng added with Etteum Doraji

JungKwa solution.

Control DJ50 DJ100 BDJ50 BDJ100

Color 2.4+0.5 2.6+0.84 3.9£0.7¢ 5.3+0.5° 7.0£0.0°
Gloss 4.0£0.6™ 3.7+0.5° 4.0+0.6% 4.140.4% 4.740.9
Clarity 4.0£0.6 3.440.8" 3.1+0.7% 2.8+0.9° 1.940.9¢
Flavor of doraji 1.6+0.5¢ 2.14+0.4¢ 3.1+0.4° 3.6+0.5% 3.940.4%
Sweet flavor 2.941.2° 3.7+£0.5% 3.7+£1.2% 4.14+1.1° 3.9+0.9%
Sweetness 4.940.47 4.4+0.5% 4.1+0.4° 4.3+£0.5% 4.1+0.9°
Taste of doraji 1.7+0.5¢ 1.940.7¢ 2.6+1.1% 3.3+0.5% 3.7%£0.52
Hardness 4.440.4° 3.6+0.5% 3.4%0.5 3.14+0.9 2.9+0.4¢
Springiness 4.1£0.7° 3.1+0.4° 3.0£0.8" 3.1+0.9° 2.6+0.2°

All values are mean*S.D.

Different letters (a-d)
multiple range test at p<0.05.

NS: Not significant

~SH| A AL

AR A mebA] Aahe H7E Fgel anAab dabs w439 2k 20 AAbs
st S dide® & degrilA M 71E=rk £3AY BDI1007 tiEats vl alsksd
ok 9gtel gk VEwel A= diZzwte] 4.27, BDI100°] 4.3H o2 FeA el zto]7t ¢l

TH(p<0.05). Aol M= thzto]
njo] A= BDJ100°] 458 0% 4.

BDJ100°¢] 4.5%0]%
o E£oth. A A= dizato] 414
AAA 7| Z ol M=

) z&ato] 4.240)1

BDJ100°]

44702 414

BDJ1009¢] 45402 =7 Bt} =9

in the same row are significantly different by Duncan’s

2
gel BDJlOOOl 435 02 foHQl Aol gslvh. F
wrh Egkon} £249] Aol
og;@ o z;}o]: cg};q XJJ,]_oﬂ x—17} okygo
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Table 43. Consumer examination of preference test of Yanggeng added with Etteum

Doraji JungKwa solution.

Control BDJ100 p*
Appearance 4.210.8 4.3+£0.7 0.27
Color 4.210.9 4.3+0.9 0.30
Flavor 4.2%0.9 4.5+0.7 0.05
Taste 4.2+0.1 4.5£0.7 0.02
Texture 4.1x1.0 4.2+0.9 0.51
Overall 4.1£0.9 4.4+0.7 0.01
Purchase Intention 4.1£0.9 4.5+0.8 0.00

All values are mean=S.D. n=100
x:significantly different at p<0.05.

(3)9.9
AP oBEe Al ol g A Eebd P9 FA 54 B
o

B
TS BDI100°] 71 =okth. Aol Hrh A

N

A
HEok7] wiiEolth. agk> AN HrbAaE Sk ) H N agho] dwkneh
o] ART w7] Wi s EgpA GRS @& o
< YAEY ok bk AHN Y HUbEo] TS TR Fobxlth Adnk mEbx| Fdde
gho] =gt AN BT F7] wZol F HIE el
AW == BDJ100o] 7Hd =gkomn Hapoo] Hrlsko] wol
Ai}lNo] Z7}sk4== Hardness, Springiness, Cohesiveness, Gumminess, Chewiness”}
gttt Resilience> ARF A3} H7bAl S748k3iHE BDIS0I M = S7hetl ot A3t
o] fol ¥ F7hslY Hadih F ZElR ol e tixt, DIS0, DJ100, BDI5O,
To 8 Frtellon, mepxgale] Hrlgko] FUtEFE F ZebE o] =g
Z7hatdn). & WE@ee gxT, DI50, DI100, BDJ50, BDI100 <o Z7hstgen, o
v EoE ol =3y ko] dXgitt. At Eehx] Gy ®rh ) EebA] Gis
ANe W FAikstsol O FUh HEBItAA A FoA Zolrh gllom o]e]o] o
nl, gk, 2274 BDJ1009 7% He7b =9k A4 7|t ol ke =
A

2 = 5 2k
SR B 9 mebA] AARAE HIes W R o SUteit E
A= diZol 7H8 =9kil BDI100e] 7HE vtakth. Awde] drbdas dEe Aassl
Rk Eepr] Aadr di webr] Ads HUbsiels w dErF ¥ ghasigleh 3
AGe Ao Hrlgo] F7HEaE Frksidlon dHEgAgdAA S dAs W ¥ wWol
S7belgith. Amel A Lt Ado] HrtdgE sl Lk tizato] 7 i
BDJ100°] 7} ekt BDJ1002] Lke]l DJ100R T e ol f-+ shialge] Mo &S
I

L

b

m o% ol O

°

A

&
ol MEel agtst YAste AFE wlth Ple) ARt v Yz

o

v
% Fsgom @
P

s ol =5
Fol A BDJ100°] tixzTHt feldo = o Eokt). AA %7




3%, FujeldsolA BDJ100o] tiERTET okl B Aol A= BDJ100e] wighe] 7}
7 7] 7} £3 v d drkslbso] ol x| FyolS o] &3k YS sty 4

b gs ZA #ZAy =ESA7](FD-660, Kett Electric Laboratory, Tokyo, Japan)
5 o] &3to] 33 54 $ HyHgo=E YA

GE= AFE 5 g ZHF 45 mLE #2338 T 3,000 rpmol A 20 B7F 9ARE] st
FRAE FHake]  FEA(SCM-1000, Korea)s Abgstel  SAsY. AL

dinitrosalicylic acid(DNS)el| e]gt njAH o 2 olz}o]#(Epoch Microplate Spectrophotometer,
BioTeck Instruments, Winooski, VT, USA)E ©]&3}o] 550 nmo] A SHE=E S5
CHWhistler RL & Wolfrom ML 1962). T34 glucoses HEHE wHeAA A5}
ot
A ET.

pHE A& 5 gol 74 45 mLE #2433 % 3,000 rpmollA 20 &3+ 94Ee 3l
A NS FHsFe] pH meter (420 Benchtop, Orion Research, USA)E ©]-&3lo] FA 3tk

M= ARFA|(Spectrophotometer CM-600, Konica Minolta Sensing, Inc., Tokyo,
Japan)E ©|&3to] L, a ¥ bE SASST. AH MAAIS] Lat2 x=(lightness), agt<
HAME (redness) 2 bate A E(yellowness)S WERATE Z=&}A A S petri dish (50X12
mm)oll 2}z sdgk & ol MEE F433 . Standard color valuex L#t 99.37, agt
-0.15, bt -0.06%1 calibration plate® ZEFOR A&t ZWHEE oA
(BioTeckInstruments)& ©]-83Fo] 420 nmollA FHEE SAH3ATHDuBois M & 1956).

AWEE AR 5 gdl /T 45 mLE #&3g 3 3,000 rpmell A 20 #3F YAl 8)
FHste] 7k A5 200 plLE EHFE=A(UV-1800 240V, Beckman,
Fullerton, CA, USA)E o]-&3}o] 420 nmollA T3S =433}

£
-
>
)
2
filo

o
T H= TS 479 =94 100 mgs 100% wiEhs 1 mLell =9 A& 50 plel &
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7+ 50uL, Foline-Ciocalteau reagent 500 pl. % NayCO3; 400 pL& ¥il 30 3t W&
Apgste] HESAIZ & EFFEA(UV-1800 240V, Beckman, Fullerton, CA, USA)E ©]&
3te] 760 nmolA SF =S SAHIA

-ZSHHEolE IF

SR xolE shee Zh7be]l =] 100 mgs 100% Weke 1 mLol =¢o] A5 100 p
Lol 90% diethylene glycon 0.9 mL, 1 N NaOH 20 pLE ¥ i 37C water bathol|lA 14]
7Hsok WES A7)l 420 nmellA SFEE S48

-DPPH A#3HZ &A%

DPPH= 7t7te] =2kA4 100 mgs 100% wlEhe 1 mLel =<1 ¥ s=E= 349 9
ol Alggol 50 plel] 1.5x107* mM DPPH (1,1-diphenyl-2-picryl hydrazyD)&< 150
LE 7Igk & 30 & ¥ +3F=A(UV-1800 240V, Beckman, Fullerton, CA, USA)E
o]-gste] 515 nmolA FFEE SAHSUT. S8 v FHE AEFHLEE ofd ALt
2o gidste] 1Cs50s T3l

AbSplank — AbSsample

Free radical scavenging effect(%) = %100
AbSblank

-2 A}
20179 &H2AF &
& gyow NEn 7
o

AwE ol gago

A AR S BAE dAsn. 34 4Eas
ANttt Ant d8g FolAel wol AFHAL. AFHA
w941, ZRATEH), LEGEH), 2FETHUW), WET
(5w AEAE 443,

1A
4

(2) 4743
-

ARiA s A g
7 7.530aL FHEERA o] 13.07010 e 47

3= 2 43

AGOA s AlsE H7F pH R B 2 U FFS w44 Ao G o
W2l x] 3 o] 78.33°Brixe]al ¥ E=glA A o] 78.33°Brixo.® FUsIth g FS Atk
LAl Aol 17.04% % 13.74%%) 4y =epAdBnY v s, v, 7]E 425 ol A
7 ol e dutegbx A o] skdddo] w2 olfre TR wiiolth dnt=dbx|H o] 47
AR BT @ s5HA7] WolBnE FHEAGAH S RS A o R o

EEAT

_

W ggdge] o 250w dFu

-pH
ARA FLAE H7b e =ebA g o] pHE 449 2 pHe dRb=ebA| o] 4.289]
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(o= | Q

%5 H

3 Y EER A o] 4.030.2

% 9 e

AggiA] st H7F FHEHXAE Y] MR 449 2o Lake gut =gkx] o]
28.750]3 I EgR] Aol 2896 T agke Awrw=glx| o] 0.18%13 T =R Aol
0.320]%t}. bgke dutm=glx] 3 o] —0.98F 1 7 E=eR| o] —-0.90°] Kt Lk, agt 2 b
eo] BF FHEgA Aol ottt A== dubeglx] A o] 50,8009] T EEA]
90.700]9o.m g A9} ko] <X 3T},

Table 44. Characteristics of ‘Etteuni‘ doraji Cheong with herbal medicine.
NDC SSDC
Moisture(%) 7.53%0.45 13.07x£0.07
soluble solid content (°Brix) 78.33+0.57 78.33+0.57
Reducing sugar content (%) 17.04+0.51 13.741+0.62
pH 4.28+0.01 4.03x0.02
Browning Degree 50.80%0.40 90.70£1.65
L 28.75%x0.05 28.96£0.03
Hunter's a 0.18+0.01 0.3240.01
color value e e
b -0.98£0.01 -0.90£0.01
-ZgH ol

AGOiA] stAs H7F FHESA Y SefH o] =g e 7433 Aok deteeA]
Ao ZTer ol e 198 mg/mLoli THEHAHL 0.86 mg/mLoE Ul Tl
ol ¥ = dub Eepx|H o] Rl ¥ =2d FESEFS Y 89S AE T
|59 A7) wWol] fadror oFHu
& T B9

A stikAls d7F TR A F ds g5 3449 2rh dubeglx] A o]
17.41 mg/mLE 11.42 mg/mLe #FHE x]zgiu} = ole ZEH o= gheFy) 7 gko]
AAsHAqE FHE sk £ RIS Y A s9E AS TARY At gAT

Z ol

-DPPH radical &A%

A A H A=
9459 2ok dwk
mg/mlLo|t}, o= EHelH o

=

¢

1=}

A7 fiH =243 2] DPPH radical 24 %
A A ICs0ak< 9.98 mg/mLo] L
Zold = 2 gk

o

S IG5t o2 AN e
T kA g o] 1Cso7k 19.65
A 2] gt

7 %ol
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Rutln acldimg/ml‘
cldimglmL)
lcgnimg/mlt

Tannic a

F1g 43. Flavonmd contents F1g 44. Total phenol contents Fig. 45. [}PHerlCEll scavenging
of ‘Etteuni’ doraji Cheong of ‘Etteuni’ doraji Cheong activity of ‘Etteuni® doraji
with herbal medicine. with herbal medicine. Cheong with herbal medicine.

All values are mean=®SD. All values are meanzxSD. All values are mean=£SD.
x:significantly different at =:significantly different at =*:significantly different at
p<0.05. p<0.05. p<0.05

—2E)A A

YA BRAE B FREGARY 2HARAETE E 459 2 S@e QukeE
2 go] 370la i mebAgol 437 elglth ML AwEetFol 33WolG 7%
BAde 41409 s dveedo] 30809 T FH =LA Ho] 4.0%0AT) %
HEgkA] g9 vlro] 4,102 3,042 vt EexH BT =t} et Ael =72 it
wep ol 3.090% 4049 3 mepRuch vekeh ol@, A, @, 5%, gjerel Ao
A%l felmon pyEa o] durequ ek AAH NBEAA 3%
@440 40802 3089 AvEAPudt o TAPIAE i metA Yol

120 dnmeqgu o,

Table 45. Consumer examination of preference test of ‘Etteumi doraji Cheong with
herbal medicine.

n=100 NDC SSDC
Appearance 3.7£0.9 4.310.6"
Color 3.3x0.9 4.1+0.7"
Flavor 3.0£0.8 4.0+£0.7"
Taste 3.0£0.8 4.1+£0.8"
Texture 3.0£0.8 4.0+0.7"
Overall acceptability 3.0+0.8 4.0£0.7"
Purchase Intention 2.9%10.8 4.2+0.7

All values are mean=S.D. n=100
x:significantly different at p<0.05.

ok
gﬂﬁ%%ﬂ%iﬂt =AY FiRE] =tk =AY it ]
+ 78.33°Brixo.2 AU AT ANt H o] 17.04%= 13.74%%1 79 =&}HX]
A B} =9t pHE 9 =8kx o] 4.28% FHESAA R Edvh wHEeAH o] L
Zk, azk, bate 7HzF 28.96,0.32, -0.900]% 31 AWtw el L 717} 28.75, 0.18, -0.980] ]
om BT FHLEgA o] o gtk AWLE FHEgAHo] 90.7008 AWt G H
o o Eoh EgRwolE g, F EE Faks}

ki)

#|&=3teF, DPPH radical 2A% S RE

oot
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) EBARY EASA
(DA= 2 AR

He]150%2<k 2150%=

1k A=
Stk F FRe Eebdabs BE ne FEAvidwzstdd Aue AE)

_{n:

o}.
—%E

ARiA me2bA Qoo HrF fBe ERtEwolE e O 399 AudiEs AR 5
g& THF 20 mL FES FA FE9L FEA(SCM-1000, Korea)g A3kl 433t

5 g2 TFF 20 mL F=3 ¥ FEY4S pH meter (420 Benchtop, Orion
Research, USA)E ©o]&3l9 7433t ’LEL pH meter (420 Benchtop, Orion
Research, USA)E o] &3t A5 5 g& S7ST 20 mL F=% H FE=4S  thA] 104)
S|AAIZ1 A& 10 mlell 0.1 N NaOHE 7}ste] pH 8.3¢] € wj 742 ¥ % 0.1 N NaOH
o] S At FAd H838F] acetic acid FH (%) o2 4SS

[2F(%) = A4 NaOIl (mD+0.0064 (A 1go] SoI31E citric acid®] 714 @) / A& @+100 |

—|~ it

Q%Ek— NFE 5 gS 7S 20 mL 53 5 FENS FHslod ZF AJ89 200 uLs

AMee= Alm 5 g8 F7FF 20 mL F=3 A F=9S MAA(Spectrophotometer
CM-600, Konica Minolta Sensing, Inc., Tokyo, Japan)& ©]&3}o] L, a ¥ bE FAHSA
o HAE AAAS] Lik2 W=(lightness), a#t< AHAME (redness) 2 b#ke I
(vellowness)2 YWERATE Z&}A A S petri dish (50x12 mm)oll Z}2t FL3F FS ol A
=5 74389 t}h. Standard color valuet™ Lk 99.37, a#t —0.15, bgk —0.06%1 calibration
plateE ZTOo = AFESISITh AT Agto]l A (BioTecklnstruments)E ©]-83F¢] 420 nm

oA FFEE =A3AHDuBois M 5 1956).

.

% A= ¥
5 o 9% AR 5 g2 FFF 20 mL 2@ 5 F29 50 uLel FFF 504L,
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Foline-Ciocalteau reagent 500 uL % NayCO3; 400 pL= ¥ 30 #3F 4S8 Autsfo] ub
SA7 & BFFEA(UV-1800 240V, Beckman, Fullerton, CA, USA)E o]&3le] 760
nmel A EHEE FAFAT

—EPExolE TF

ZHR o= FgFE AE 5 g& FTHT 20 mL FEIF F FF9 100 wLel 90%
diethylene glycon 0.9 mL, 1 N NaOH 20 uLE ¥ 37C water bathol|A] 1A]7F&s<F Hb
SA1713L 420 nmell A FFE=E Skl

-#A5H 7}

Sedstn digtdA 109 JE= Agsie 78 Ao Va1 W Aoy 7H:
w9 Fohel =14 v ofsich AE7H: vl AEthE #7ME Stk VEEE ¢
oA 8 o =AY, AAA Vs, e Eds Frbsksith ARdAE mebA g, v,
o ERA BT S HUREIT Al 5d9d e oY 27S AlFstd o8 W
TR Frrd § QJEE Fduh. Wdent BAE 5 A7) A58 HAld wop @ W
o AMFsAL, YFE AT ARE H7IE F JL PFn ogF AEE FHUEES §)
At BeF7L FTolle AHEE 7Ho] o we & £ QEE Flo] Hrlo] JIFS FA &
T5 3otk

-2H)Z A

20179 HE HFHA) WE2 1004S oz AT 2= d3]8 o wol Al¥
ST AR d3g FTolxld "ol AFst. d=x A4 EE o8& or we-Hd
A), Z2EHATH2A), REO|tH3H), 2=t d), 9= GA)or AEAE A4t
)dA+ 23
-g= 2 Ig99

oEwElx] Qi ate] g “ﬁ‘ sl e ¥ 4637 7ub D= ®Maxls)l 1.67°Brixo]
om 9®Maglxr 2.00°Brix® ez} 2B} o =oH(p<0.05).

o gx] oJ¥Exte] pHE X 463 Zth. pHE HElabrl 4.7001%x o ¥gjxrt
4,429}, A== BER7F 0530193 o EElxlrF 1.630]9tr. e A B Al H] 5|
pH7} Wkar A7) =4t (p<0.05).

-ZHE 2 A%

oFmebA oAty W W Mm i 463 Pk Lk WAl 28.75%0a o
Aabs 28960190 agte WelAzt 018019 AMATF 03280 bk WA} -
0.9801 %131 Q¥ 2F7E -0.90°1 Atk QeI AF7E 2| AhR e} Likat aghbit 27 s=okrh &
WEE W rE 0.080a M ATE 0.152 A o wokor ol Mish AAY

_87_




.

Table 46. Characteristics of ‘Efteumi’ doraji Tea with root and leaf.

DRV DRL?
soluble solid content (°Brix) 1.67£0.58 2.00£0.00
Reducing sugar content (%) 0.005%+0.001 0.004+0.001

Acidity (%) 0.53£0.00 1.63£0.01

pH 4.42+0.01 4.70+0.01

Browning Degree 0.08£0.00 0.15£0.00

L 28.75+0.05 28.96+0.026

Hunter s color a 0.18+0.01 0.3167+0.01
-0.98+0.01 -0.90£0.01

1)DR: Etteuni‘ doraji Tea with root.
2)DRL: Etteuni‘ doraji Tea with root and leaf.
All values are MeanxSD (n=3). Significant at p<0.05.

SFEEeA] JEEate] EetR ol =g O§469F Ak EdHeolE e b
Bl Z= 0.03 mg/mLolial ¥ A= 0.06 mg/mLo] it ¥ ate] satkslso] o £
ATt
-% H= g%

S FEEEHA :lErE]Z}J HE e 29479 2u. 9 e By 0.02

mg/mLe] i e xt= 0.07 mg/mLﬁli ol¥i g 217} v =k}

+
0.04 4
- .
0.00
DR DRL

Fig. 46. Flavonoid contents of ‘Etteurni‘ Fig. 47. Total phenol contents of ‘Etteurmi’
doraji Tea with root and leaf. doraji Tea with root and leaf.

All values are mean=®SD. All values are mean=xSD.
x:significantly different at p<0.05. x:significantly different at p<0.05.

2 e
2 =
2 |~

Rutin acid(mg/mL)
(=3
]

Tannic acid{mg/ml)

o
=1
@

*
0.00 - ; I

DR DRL

~#597}

omweba QmelAe ez Are E 479k Bok Ae WAt 423, AL
5.08 019tk #9HQl dpol 2

BA —E
Avtsl AW}, EUEE RelAs) 62007 QWelAs) 52840 wHH e walH)s)




4.640]3 QMeA7 3840l Gieh. Take WAt 309019 A
How At BTk BRe PRt 3240l m QR 5050
At o ek Bebd %e R} 408011 Qe 2,67 01 AT

Table 47.Mean scores of intensity test of ‘Effeum’ doraji Tea with root and leaf.

DR DRL *D

Color 4.24+0.8 5.0£1.7 0.38
Clarity 6.2+0.8 5.2%+1.1 0.14
Flavor of doraji 4.6+1.9 3.8t1.1 0.45
Sweet flavor 3.0£0.7 5.4x1.1 0.00
Sweetness 3.2+0.4 5.0£1.2 0.01
Taste of doraji 4.0+2.3 2.6x£0.9 0.25

All values are Mean*SD (n=7). Significant at p<0.05.

- H| 2 AL

LA gutgl ko] AnjAk HAAF AyeE 34837 b Av|x AAE Y vlal gl glo]
Qg aiwt ATt WS 454, ML 447, FvE= 447, 9 4.3%, doto| A
=78 437, AAAR] VIR2EE 444, FujeJAE 4400 BE A ‘gEry
 43E 9 Aasleon JEEARET dulte] U BE|ate}t A s shlthd, i
o] Folsh= wubte] tube St Ato] aH|Al 71k ATt ¥ Eokils ZoR oidd
=3

Table 48. Consumer examination of preference test of ‘Etteum’ doraji Tea with root

and leaf.
DRL
Appearance 4.5+0.7
Color 4.4%0.6
Flavor 4.4+0.8
Taste 4.3%0.8
Texture 4.3%+0.8
Overall acceptability 4.4+0.7
Purchase Intention 4.4%0.6

All values are Mean*SD (n=100). Significant at p<0.05.

(3)8.%
omwalx o¥ex WMyRTt Gust Eu fddo] vghth v &g pHE o
gt 0% meEkx] Reainc) uielate] AWEr} wokow] M L agt 1T byt B
T ooe Al o Eobth, Telriols ghko] 9¥Elxli 0.06 mg/mmi S PARCRE A
grom FH|EdEFE Ayl 0.07 mg/mLeE 0.02 mg/mLel ¥glxlrrth =9ktl
DPPH radical 27%0°] Q%elxb7t o Fgheh wpeba] Q®e)zie] gatslso] e xinct
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SISt M o P G TR ol Bl o i =) Bl AR i ) L
A 2ol 7k gldvh. 4anl Ak A= Bl al)
gom I d¥ BF 43(2w FrhEY EUdvh

(D=4
o5 =EA(10kg) = vﬂ%é}ﬂ AolM AdE H2 & wi(1.2kg), WEF(0.7kg), ZTHE
S8 313(1.6ke), AB(0.7kg), 2(0.1kg)E ¥l 100TAA £ F vk 2molA 8AZL

Qb ERH 50T olA SAIRESE Axste] 7 7t
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7H3tE 93k W =FHo] o]Fojx|a gt} AEE RE lEEoR AFsER HbE
= AY FE A A Aol aFET B gAo A= AES b, AR E, U5, 2
gugd o= tAste] vy W Ay F7, AT AES s sk AEE
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EORIE)
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HE A& AFH AL EZ23A E=3= .
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