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SUMMARY

I. Subject of the Study

A studies on the manufacture of wine and liqueur by adding Deodeok

(Codonopsis lanceolata)

II. The Objective and Importance of Research

The objective of this study were to manufacture of wine and liqueur by
adding Deodeok( Codonopsis lanceolata) produced from Hoengseong-gun local area,
Gangwon-do.

Korean traditional rice wines and liqueurs have long been brewed by
classical ways using nuruk, cooked rice and flour, yeasts and some medicinal
plants of herbs. Korean traditional rice wines and liqueurs were almost 105
products in our country. Many research groups have studied ways to improve the
quality of these traditional wines and liqueurs.

Root of Deodeok(Codonopsis lanceolata) contains saponin and inulin
components, leaves of one have also flavonoid components. So, many people
thought which Deodeok(Codonopsis lanceolata) have a lots of functional and
medicinal properties.

Yield of Deodeok(Codonopsis lanceolata) of Hoengseong-gun have 49% of
total yield of Gangwon-do. But a few simple processed products like as washed
raw Deodeok, peeled Deodeok and mixed Deodeok were showed in the market. In
order to improve of wine and liqueur by adding Deodeok(Codonopsis lanceolata)

produced Taekisan Deodeok Youngnong-Johap, this study were carried out.

_13_



IMI. The Scope and Contents of Research

Part

N O O e W

Part

0 N O O s W N+

I. Manufacture of wine by adding Deodeok (Codonopsis lanceolata)

. Establishment of Optimal Brewing Conditions of Deodeok wine
. Characteristics of Deodeok wine

. Aroma Compounds of Deodeok wine

. Improvement of Palatability added by Medicinal Plants

. Establishment of Preparation Process for Mass Production

. Optimum Fermentation Condition for Mass Production

. Filtration and Sterilization Process

I. Manufacture of liqueur from Deodeok (Codonopsis lanceolata)

. Quality Analysis of Raw Materials

. Contents Ratio of Deodeok (Codonopsis lanceolata) for liqueur preparation
. Palatability Survey of Deodeok liqueur added condiments

. Proximate Analysis of Deodeok liqueur

. Leaching Condition of Deodeok for liqueur preparation

. Palatability Survey of Deodeok liqueur

. Optimal Recipe for Mass Production of Deodeok liqueur

. Establishment of Preparation Process for Mass Production

IV. Results of Research and Recommendation

1. Results of research

For establishment of optimal brewing conditions of Deodeok wine, La

parisienne (GB ingredient. Netherlands) as a yeast, mixed koji and non-glutinous

rice were selected. Fermentation characteristics of Deodeok wine which brewed

different condition of mash ratio, nuruk and Deodeok contents were investigated.
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Yeast cell number was decreased after 2nd step mash, alcohol fermentation was
terminated at 12 days. Amino—N, polyphenol contents and yellowness of color were
increased slightly during fermentation. And aroma compounds related Deodeok
could not detect after 2nd step mash. Addition time and content of Deodeok at
2nd step mash and 3%(w/v) were showed highest alcohol contents as 15.1%.
Addition of Dorgji(root of Chinese bellflower) and Omija(Schizandra chinensis)
were not good at sensory evaluation test compare with 3%(w/v) Deodeok
addition. Optimum fermentation temperature for mass production was 25~28TC.
The optimal manufacture process of Deodeok wine was established based on
10,000 bottles(360ml/bottle) per day.

The effect components of raw Deodeok, crude saponin and total polyphenol,
was superior to the peeled Deodeok. Because the sliced Deodeok was the origin
of the turbidity of Deodeok liqueur, the type of Deodeok for Deodeok liqueur was
raw Deodeok . For example the turbidity of raw Deodeok liqueur was 0.80-2.61,
on the other hand that of sliced Deodeok liqueur was 22.7-50.0. The optimal
ethanol concentration for leaching Deodeok was 50% superior to 30%. To extract
the effective compounds, total polyphenol, crude saponin and reducing sugar, the
amount of Deodeok should be more than 20%(w/v), and the leach time and
temperature of Deodeok liqueur were more than 180 days and room temperature,
respectively. As the results of sensory evaluation on Deodeok liqueur, the optimal
alcohol concentration was 30%(v/v), the amount of oligosaccharide and citric acid
were 2.5%(w/v) and 0.02%(w/v), respectively. The optimal manufacture process of

Deodeok liqueur was established.

2. Recommendation

Korean traditional wines and liqueurs in Gangwon-do were reported as corn
wine, potato wine. These were localized only corn and potato. Taekisan Deodeok
Youngnong-Johap, participated enterprise of this research, have plan to construct
factory  with these results of research. However Taekisan Deodeok
Youngnong-Johap worried about expensive royalty or cost of technology transfer,

and want to receive that free at charge.
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Fig. 1. Glucose standard curve.
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g5 Fo B3RS AR 10~15 mEs ez v 100TAA 2z,
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Fig. 2. Gallic acid standard curve.
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Codonopsis lanceolata| powder 12g
extracted with 80%-EtOH at 80C

fliteration

Evaporation
Dissolved in H20

Aqueous
layer
Extracted with n-BuOH saturated with H20

Ether layer

Aqueous

n-Buthanol layer
layer

Washed with H20

Aqueous Buthanol
layer layer

Evaporated in vacuum

Crude
saponin

Fig. 3. Extraction procedure of crude saponin from Codonopsis lanceolata
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o] meksl A o =g th(Table 6).

Table 6. Ethanol contents of fermented wine prepared using different yeast

Yeast dFEF (%)
La parisiennel) 17.3
solid dry yeastZ) 14.8
S.cerevisiae 17.0

Y GB ingredients(Netherlands).
? Mido chemical(2006)
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Table 7. Ethanol contents of fermented wine prepared by using different Kokja's
condition

Kokja Ethanol contents(%)
Water extract” + purified enzymeZ) 16.3
Water extract 15.0
Kokja”+ enzyme 17.0
Kokja 16.5

Y Water extract by Kokja
?) Commercial products from Proba Co. (2006)
¥ Commercial products from Sangju Kokja Co.(2006)
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98 gEuE durdor BEF A AMEEHE AE4d 98 = Z4 o9

2 A7b RS ARESER AL, 100:0:0, 0:100:0, 0:0:100, 33:33:33, 50:50:0, 0:50:50, 50:0:502]

H &2 3dlo] Ax s tH(Table ) A7t B E§ste] €45 7hste] 3

& e 0~40CAHER P27 F ARgstdn TR T8 F ofE AA Ik
B EXN AnE 5 42dHEs VFer 98 g9 E ZAsI H(Table 9, 10).
dFeae wgant Az aFvt 168%% 7P =oka, ARG A 23 g F
7 161% % 7 HAR Eokvh WU7FRVE HbE 2 F3An WAR Az daT
Hubes 4F o] "ol vk FAke]l o =dth AW 2 Apo]e Kol Xt
o] 57 RuF gF gy F A5 we FEFFo]l WE 116%, FE 11.4%, o
7hF 98%E HAvka H stk o]k wlulste] 4FFrare] zbolvt AJARE 4 F
A kel Aake W Fa wmrlee] o FA 43S JEddth AxE 9
A AR e HEFe v 2 xtolE HolA EIAN WIFFIE ke 2
T H7bekA &g wE T vlE) Lakel AA W2okal bt A FAEJT. 579

Table 8. Rate of starch source

sample glutinous rice(%) nonglutinous rice (%) wheat flour(%)
1 100 0 0
2 0 100 0
3 0 0 100
4 33 33 33
5 50 50 0
6 0 50 50
7 50 0 50

_40_



Table 9. General components of fermented wine from starch source

| - Ac T.a Aa S.c R.s Tp
sample
PP e 9 (%9 (bri (mg/mD (mg/mD)
1 4.97 16.1 0.16 0.25 11.2 13.14+0.02 1.34+0.01
2 491 16.8 0.16 0.23 12.0 17.43+4.49 1.32+0.02
3 5.05 10.6 0.20 0.36 12.3 5.00£0.42 1.23£0.00
4 4.99 14.8 0.15 0.26 114 10.56+1.00 1.28+0.00
5 4.93 14.0 0.17 0.27 11.6 15.86+0.06 1.26+0.00
6 5.02 14.8 0.18 0.29 11.8 10.07+0.01 1.33+0.00
7 5.05 12.8 0.17 0.30 119 10.27+0.62 1.33+0.01
A.C: Alcohol contents
T.A: Total acidity
A.a: Amino acidity
S.c: Sugar contents
R.c: Reducing sugar
T.p: Total polyphenol
Table 10. Color of fermented wine from starch source
sample L value a value b value
1 90.65 -2.54 17.98
2 89.40 -2.13 17.48
3 52.26 3.89 28.59
4 86.95 -1.92 21.66
5 90.66 -2.29 17.66
6 85.44 -1.32 23.91
7 78.00 0.32 23.70
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Yeast number(log cfu/ml)

le+9

le+8

le+7

le+6

le+5

le+4

le+3

2 4 6 8 10 12

Fermentation period(day)

—_—— Control

-------- O Added 1% Codonopsis lanceolata
———%——— Added 3% Codonopsis lanceolata
—-—~-— - Added 6% Codonopsis lanceolata
— . — Added 10% Codonopsis lanceolata

Fig. 5. Changes of yeast number during fermented period.
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pH

2 4 6 8 10 12

Fermentation period (day)

Fig. 6. Changes of pH during fermented period.
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Alcohol contents (%)

18

2 4 6 8 10 12

Fermentation period (day)

Fig. 7. Changes of Alcohol during fermented period.
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Total acidity (%)
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Fig. 8. Changes of total acidity during fermented period.
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Amino acidity (%)
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Fig. 9. Changes of amino acidity during fermented period.

_47_

14



Sugar contents (Brix)

18

15 ~

[y
N
1

0 1 T T T T T T

0 2 4 6 8 10 12

Fermentation period (day)

Fig. 10. Changes of sugar contents during fermented period.
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Fig. 11. Changes of reducing sugar during fermented period.
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Fig. 12. Changes of total polyphenol during fermented period.
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Table 11. Changes of color during fermented period

sample L value a value b value
2 89.61 -0.58 9.78
4 87.19 -0.67 11.48
6 88.86 -0.74 11.77
8 91.21 -0.97 12.55
10 89.33 -0.87 13.27
12 90.53 -0.64 14.40

Y. 9499 crude saponin g%

H49%9 Crude saponin A& g9 57mg#= YELTL Saponin% 2] & 57
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A A ABE AT A9EE S B9 AEE e ALE 7
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ZFU=HEY F5& AshAZI AdA v AAEe] dd&s FAAZIY ??}D}.
Saponin®l] #3F A= Ak Qo= M AFE A ¢dtt f9 9 Saponini & U
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Table 12. General components of Codonopsis lanceolata wine by different addition

time
Sample pH Ac (%) T.a (%) S.c (brix) R.s (mg/ml) T.p (mg/ml)
1V 4.28 15.1 0.28 8.0 0.54 0.103
2% 4.31 14.9 0.26 8.2 2.44 0.092
3? 4.30 14.9 0.28 8.2 4.23 0.108
4 4.35 14.9 0.26 8.2 0.23 0.093

. Adding Codonopsis lanceolata at second mashing.
. Adding Codonopsis lanceolata 3 days before finished fermentation
. Adding Codonopsis lanceolata after finished fermentation
. .
> Not addition
A.c, T.a, Sc, Rs, T.p: Same as Table 9.
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Table 13. Results of sensory evaluation of Codonopsis lanceolata wine by different

addition time

1 2 3 4

Apperance 5.9+1.6 6.4+1.4 5.6+2.3 4.8+2.0

Smell 5.7%1.7 5.8+1.6 54£19 45%2.2

Taste 51+2.0 5.7+2.1 4.9+2.0 4.3+2.4

Body 55+1.8 5.6+1.8 55+1.6 49+2.1

Overall 5.5+1.7 6.0+1.6 5.3+2.1 4.2+2.4

1,2,3,4: Same as Table 12.
U gy #7rs 44
Hye Hrtgs AAs7Iske] vy ¢S 0%, 1%, 3%, 6%, 10%= 37}t

U

gto] Alxstivh. A

control Bt} Fk, opv|=ite T Eeldls o]l Srbeke Aol AN F Aol

rlo

& Hold Ega Ak JFgFS FAE vk 4FFFS ozt EE} ZR=E=
A A t7h =4 F4e] HAAnh ol A Seol Bmg gyl i e o
3l Ao dEFFEFe] wobxl A frAb ARE LPE}LHSiiﬂr O%’—‘@%ﬂ He3
7holl A 3% "M b FRARE 94 %ok

TH7F A9 2 AHUbEE 9499 v&s gt 3%49Y %7}8 174 33
14~16) skAIRF gy ARQIA 710l 3t &5 WAARE Hg oA ¢y e
o] ol oY & HAT FEAES MUt HIZ A

(Table
go] A
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Table 14. General components of Codonopsis lanceolata wine by different amount

of Codonopsis lanceolata

- Ac T.a Aa S.c R.s Tp
b ) (%) (%) (brix) (mg/m)  (mg/ml)
control 472 145 0.19 0.21 9.0 0.03£0.00  0.096+0.005

Added 1% C1” 474 142 018 022 9.4 0.04£0.00  0.099+0.004
Added 3% Cl 470 158 018 021 9.4 0.05+0.00  0.099+0.003
Added 6% C.1 473 156 019 024 9.2 0.00£0.00  0.102+0.004

Added 10% C1 467 156  0.21 0.25 9.0 0.00+0.00  0.105+0.003

b Codonopsis lanceolata
A.c, T.a, A.a, S.c, R.s, T.p: Same as Table 9.

Table 15. Color of Codonopsis lanceolata wine by different amount of Codonopsis

lanceolata.

sample L a b
control 89.33 -0.87 13.27
Added 1% C.1" 90.30 ~1.40 15.36
Added 3% C.I 89.29 -141 1591
Added 6% C.I 90.37 -1.45 16.00
Added 10% C.1 90.81 -1.32 14.63

V: Same as Table 14.
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Table 16.

Results of sensory

different amount of Codonopsis lanceolata

evaluation of Codonopsis lanceolata wine by

control  Added 1% C1" Added 3% C1 Added 6% C1 Added 10% Cl

Apperance 6.2+1.6 6.0+1.9 6.4+1.2 6.2+1.4 55+0.8
Smell 54+2.5 5.6+1.7 5.8+1.1 6.3£1.9 5.4+£1.3
Taste 54+1.8 56+2.5 6.1+1.8 6.0£2.4 5.1£2.0
Body 5.6+2.1 6.0+2.5 6.3+1.7 6.1+2.1 49+19

Overall 5.7+2.0 56+2.4 6.4+1.3 6.4+2.0 5.2+1.9

V: Same as Table 14.

@ ¥ AuART BeP S AU QUAR BAAD AR ol E 79
B % QAW pHE ©r|Ae] Wriel FABSE Qvlael f714k) ol pHo
Baste Ao AZEt Yk A%, v 05%H TS wekA 03%H AT

o AnE AL 05%2vA,
03%%ekA A7FE 3%6ud WrhFeh vlastel AR B4 2

L— -
2 A 3%uY H7bErF AFHIA MY 2 A3E AUtH(Table 17~25).
5

#59tE Fa

uj
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Table 17. General components of fermented wine by different amount of

Codonopsis lanceolata and Schizandra chinensis

Ac T.a A.a S.c R.s T.p

1 H
sample p (%) (%) (%) (brix)  (mg/ml)  (mg/ml)

306C1" +01%65.¢” 480 153 018 022 9.0 4.68£0.01  0.093+0.067

3%C.1 +0.3%S.c 479 154 018 023 8.8 4.03£0.66  0.094+0.066

3%C.1 +0.5%S.c 467 152 019 024 8.8 247+0.37  0.091£0.068

V. Same as Table 14.
9. Schizandra chinensis
A.c, T.a, A.a, Scc, R.s, T.p: Same as Table 9.

Table 18. Color of fermented wine by different amount of Codonopsis lanceolata

and Schizandra chinensis

sample L a b
306C1" +0.1%S.¢” 94.00 -2.03 1754
3%C.1 +0.3%S.c 92.88 -1.67 1755
3%C.1 +0.5%S.c 93.87 -1.25 1893

U2: Same as Table 17.



Table 19. Results of sensory evaluation by different amount of Codonopsis

lanceolata and Schizandra chinensis

306C1" +0.1%S.¢” 3%C.1 +0.3%S.c 3%C.1 +0.5%S.c
Apperance 5.4+1.6 5.8+1.8 6.5+1.1
Smell 5.3%1.6 48+14 5.6+1.2
Taste 5.3+2.1 51£1.1 55+1.8
Body 46+2.4 51+1.6 5.4+1.9
Overall 5.6%1.9 5.8+1.0 59415

b: Codonopsis lanceolata

2. . . .
. Schizandra chinensis

Table 20. General components of fermented wine by different amount of

Codonopsis lanceolata and Platycodon grandiflorum

Ac Ta Aa S.c R.s T.p

1
Sampie PR 00 (%) (%) (brix)  (mg/mD)  (mg/ml)

3% C1"+0.1%P.g” 484 148 018 022 8.6 2.70+0.66  0.099+0.073

3% C.1+0.3% P.g 480 144 018 023 8.4 2.14£0.01  0.096£0.068

3% C.1+0.5% P.g 484 157 018 022 8.6 3.41£0.19  0.100£0.072

b Codonopsis lanceolata
2 Platycodon grandiflorum

A.c, T.a, A.a, S.c, R.s, T.p: Same as Table 9.
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Table 21. Color of of fermented wine by different amount of Codonopsis lanceolata

and Platycodon grandiflorum

sample L a b
3% C1Y+0.1%P.g” 93.96 -2.33 17.93
3% C1+0.3% P.g 93.38 -1.94 1851
3% C1+05% P.g 98.40 -2.42 1877

D2 Same as Table 20.

Table 22. Results of sensory evaluation of fermented wine by different amount of

Codonopsis lanceolata and Platycodon grandiflorum

3% C1"+0.1%P.g” 3% C.1+0.3% P.g 3% C.1+0.5% P.g
Apperance 6.1£1.0 6.1+1.1 6.3+1.2
Smell 5514 6.0£1.2 56+1.3
Taste 5120 56+1.8 5419
Body 49+2.2 5.3%1.8 54%1.7
Overall 5.8+1.8 5.8+1.8 55+1.6

D2 Same as Table 20.
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Table 23. General components of addition 3% Codonopsis lanceolata wine, 3%

Codonopsis lanceolata+0.3%  Platycodon grandiflorum wine, 3% Codonopsis

lanceolata+ 0.5% Schizandra chinensis wine

Sample I Ac T.a Aa S.c R.s Tp
b b %) (%) (%) (brix) (mg/ml)  (mg/ml)
39% C1Y 399 141 0.31 0.22 105 1.66 0.109+0.003
3% C1+0.3% Pg” 393 146 035 023 111 158 (107+0.002
3% C1+0.5%S.c” 385 147 043 023 100 137 (104+0.000

1)Codonopsis lanceolata
2>Platycodon grandiflorum

3 . . .
'Schizandra chinensis

Ac, T.a, Aa, Sc, R.s, T.p: Same as Table 9.

Table 24 . Color of addition 3% Codonopsis lanceolata wine, 3% Codonopsis

lanceolata+0.3% Platycodon grandiflorum

Schizandra chinensis wine

wine, 3% Codonopsis lanceolata+0.5%

Sample L a b
3% C1” 87.42 -2.44 18.75
3% C1+0.3% P.g” 87.20 -2.75 20.50
3% C1+0.5%S.c” 85.50 -1.81 20.82

D23: Same as Table 23.
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Table 25. Results of sensory evaluation of addition 3% Codonopsis lanceolata
wine, 3% Codonopsis lanceolata+0.3% Platycodon grandiflorum wine, 3%

Codonopsis lanceolata+0.5% Schizandra chinensis wine

3% CJ” 3% C1+0.3% P.g” 3% C1+0.5%S.¢”
Apperance 6.0+1.3 6.6+1.5 5.8+1.9
Smell 6.01.4 59+1.2 6.12.0
Taste 6.1+1.1 4.8+2.1 41424
Body 6.5+1.2 54+1.7 5.02.4
Overall 6.3%1.1 5.3%1.3 46+25

D23 Same as Table 23.

F 9 oAl wEFeh vt G2 vastar. wsPt Ak, NG KA B
7} 49% M w93, KAFS KE7h 4602 AR fel4el Aol Al ol
o] p#ke 0.02310] ATt A8k NAFY] SF7F 6.0 2 7Hd =9kon 3%U Y5, BAY
DF #elglom p 2 felMel a7t ATk AFE BrAAE %0
F7F 588 7M=& HATE ddoen DF, BF £o= HUHEAL pa2 0.0369%
fol4el Aolzh ATk Wb B AFQe] N wE 3 EFE AFe obF
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HA daeEet FHA Bav|zks dAAs] et dE2EE 20T, 25T, 2
8T, 30CE st dagdsyE 29 4oz dutgie @ AnsE S4srt. 44
2L 4FFHS AR o AN E 2 ARE ARSI 1 Ay 4F3
2 25T 9 28Tl BHEAZ #o] 15.0%3 153%2 20T 30ColA HEA 7 ol
Hlal] €53 =okth 25T928TC+= x4t a7 AS & + e JH2=0]7] o
ol gsltel dFHgrt vhE 254 Hlg © Z o]Folx dFFFo] wokrha A7t
Hrh 25T 928TolA FEH BaFo dFeFE T Ao)E Holx By giy
o] dMtdiEo] 28TolA o =Skt 30CAA #agd HagF+ ofvxtwrt o
2 59 v AUAA =% G T E Fo] MZo] of TG o] AJZLH
o® B =S FAL WA = H WA go] Wk 20Tl A HEAIZ 2
gt F ZYulE ol M vtk 4ty ST HE 2k wel 2 Ao
7b I opn Al B e F EYdE dEe HEREU SUHESE ke A
S HtH(Table 27, 28).

Table 27. General components of fermented wine by different temperature

© o Ac T.a Aa S.c R.s Top

P ) (%) (%)  (brix) (mg/ml) (mg/ml)
20 4.24 13.6 0.22 0.05 7 0.84+0.04 0.073£0.006
25 4.46 15.0 0.19 0.12 7.8 0.74+0.05 0.087+0.004
28 4.84 15.3 0.18 0.15 8.2 1.13+£0.00 0.097£0.005
30 4.85 12.0 0.21 0.33 84 0.80+£0.13 0.108+0.003

Ac, T.a, Aa, Sc, R.s, T.p: Same as Table 9.
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Table 28. Color of fermented wine by different temperature

Temperature (C) L value a value b value
20 92.03 -0.55 10.53
25 91.52 -0.87 11.63
28 89.33 -0.87 13.27
30 87.70 -1.41 19.37

HA BF7E AAE7) gt HEFE A X yy3nFs HEFE

A zste] 29 1A R AWAR Y M2 =3 drl AW E EA Ay Wiy A
E vl 39S W Z zolE HolA] X

t}h.(Fig. 14~19) HA 2a7|re 438 g F82 4% 7|Fo=2 8~10¥4= A

&ttt

pH

1 T T T T T T
0 2 4 6 8 10 12 14

Fermentation period (day)

Fig. 14. Changes of added 3% Codonopsis lanceolata wine's pH during fermented

period.
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Fig. 15. Changes of added 3% Codonopsis lanceolata wine's alcohol contents

during fermented period.
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Fig. 16. Changes of added 3% Codonopsis lanceolata wine's amino acidity during

fermented period.
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Fig. 17. Changes of added 3% Codonopsis lanceolata wine's sugar contents during

fermented period.
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Fig. 18. Changes of added 3% Codonopsis lanceolata wine's reducing sugar during

fermented period.
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Fig. 19. Changes of added 3% Codonopsis Ilanceolata wine's total polyphenol

during fermented period.
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Table 29. The Physicochemical properties of Deodeok

° ’ ° o/e) (mg/g) (ug/g)  (mg/g)
No. 1 77.62+0.98 1.59+0.09 5.64+0.23 39.27+0.28 2.41+0.51 19.56+1.56  20.90
No. 2 7416+£0.76  1.75+0.07 6.41+0.05 25.33+0.85  9.65+0.37 48.66+4.58  35.50
No. 3 7559+0.12 1.84+0.01 7.21+0.07 64.32+0.46  6.43+0.90 8.80+1.94 24.75
No. 4 7573+x0.24 1.71+x0.08 3.14+0.13 43.11+0.38  9.90+0.75 12.99+3.20 17.65
No. 5 72.76x0.87 1.16x0.05 2.70+0.08 60.48+0.86 5.65+0.34 14.02+250  10.40
No. 6 71.04+0.91 1.76+0.11 3.61+x0.08 35.67£096 20.17£1.30 19.51+1.59 4.70
No. 7 83.44+0.75 1.37+0.02 3.14+0.04 37.46+0.96  9.71+1.89 11.66+1.10  16.20
No. 8 70.63+0.19 0.95+0.01 3.35+0.03 67.160.59  4.78+0.10 11.11+0.79 4.40
No. 9 75.78+0.21 1.15+0.04 5.22+0.07 26.63£0.18 10.14+£0.26 12.00+0.45 2.05
No.10 76.03+0.02 1.35+0.08 4.07+0.09 19.01+0.50  5.65+0.08 14.42+0.12 4.85
No.ll 76.53+0.17 1.30+0.14 1.93+0.07 24.40+0.28 1.98+0.15 10.72+1.06  33.22
No.l2 80.46+0.24 0.69+0.07 2.09+0.24 34.21£1.69 1.88+0.31 14.13+0.79  12.39
No.13 81.30+1.79 0.73x0.06 2.86+0.07 11.41+£0.78  3.65+0.35 35.22+4.34  21.65
No.l4 78.24+0.03 0.73+0.07 3.89+0.07 38.17+£2.21  4.49+0.05 5.14+1.90 19.95
No.15 81.80+0.10 0.69+£0.04 1.92+0.02 24.18+2.21 4.81+0.62 6.01+0.47 3.50
No.16 79.84+0.59 0.66+0.03 2.08£0.04 25.75+0.59  3.85+0.54 7.78+1.60 7.10
No.l7 7677050 0.77+x0.01 2.66+0.06 24.39+1.24 14.770+1.10 11.15+0.01 2.44
No.18 8850+0.09 0.78+0.01 1.94+0.03 22.62+0.49 4.13+1.26 5.68+0.82 3.02
No.19 82.13+0.38 0.52+0.06 1.83+x0.02 23.60+£1.42  2.77+1.13 4.22+2.30 1.95
No.20 89.04+0.21 1.00+0.02 1.86+0.13 9.31+0.61 3.75+0.11 3.54£0.52 0.61
No.21  80.95+0.20 1.11+0.02 2.35+0.08 11.64+0.79  4.38+0.33 5.60+0.99 3.50
No.22  7717+0.12 1.21+0.03 1.87+0.04 22.41+£0.44 1.54+0.04 7.85%1.22 20.13
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Table 30. The Physicochemical properties of Deodeok (Unit : anhydrous)
Sage Moitre - Crue ashcrude fer Toal sogar SN G
(mg/g) (ug/g) (mg/g)
No. 1 77.62+0.98 7.86+0.09 27.87+0.23 194.08+0.28 11.98+0.51 96.52+1.56 103.29
No. 2 74.16+0.76 6.77+0.07 24.81+0.05 98.03+0.85 37.36+0.37 188.34+4.58 137.38
No. 3 7559+0.12 7.54+0.01 29.54+0.07 275.41+0.46 26.34+0.90 38.05+1.94 101.39
No. 4 75.73x0.24 7.05+0.08 12.94+0.13 177.63+0.38 40.79+0.75 53.52+3.20 72.72
No. 5 72.76+£0.07 5.24+0.05 12.20+0.08 273.40+0.86 25.54+0.34 63.37+250  47.02
No. 6 71.04+091 6.08+0.11 12.47+0.08 123.17£0.96 69.65+1.30 67.36£1.59 16.22
No. 7 83.44+0.75 8.27+0.02 1896+0.04 226.21+0.96 58.63+1.89 70.43+1.88 97.83
No. 8 70.63x0.19 3.23+0.01 11.41+0.03 228.67+0.59 16.28+0.10 37.82+0.79  14.98
No. 9 75.78+0.21 4.75+0.04 21.55+0.07 109.95+0.18 41.86+0.26  49.54+0.45 8.46
No.10 76.03£0.02 5.63+0.08 16.98+0.09 79.31+0.50 23.53+0.08 60.15£0.12  20.23
No.ll 76.53+0.17 5.54+0.14 8.22+0.07 103.96+0.28 8.44+0.15  45.69+1.06 141.54
No.12 80.64+0.24 3.19+0.07 9.68+0.24 15845+1.69 8.71+0.31 65.45+0.79  57.39
No.13 81.30+1.79 3.90+0.06 15.29+0.07 61.02+0.78 19.52+0.35 139.47+4.34 115.78
No.14 78.24+0.03 3.35+0.07 17.28+0.07 175.41+2.21 20.63+0.05 36.35£1.90 91.68
No.l5 81.80+0.10 3.79+0.04 10.55+0.02 132.86+2.21 26.43+0.62 33.02+0.47 19.23
No.16 79.84+0.57 2.66+0.03 8.33+0.04 213.54+0.59 1550+054 31.34+1.60 28.60
No.17 76.77+0.50 3.31+0.01 11.45+0.06 104.99+1.24 63.28+1.10 48.00+0.01  10.50
No.18 8850+0.09 6.78+0.01 16.87+0.03 196.69+0.49 3591+1.26 49.40+0.82 26.26
No.19 82.13+0.38 2.91+0.06 10.25+0.02 132.06+1.42 1550+1.13 23.63+2.32 10.91
No.20 89.04+0.21 3.12+0.02 16.97+0.13 84.95+0.61 34.22+0.11 32.33x0.52 5.57
No.21 80.95+0.20 4.83+0.02 12.33+0.08 61.10£0.79  22.99+0.33  29.35+0.99  18.37
No.22 7717+0.12 5.30+0.03 8.19+0.04 99.47+0.44  6.74+0.04  34.38+1.22 9257
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Crude ash (%)

100

80

60

40

20

Fig

I Raw Deo Deok
I Deo Deok peeled

A B C D E F G H

Samples
. 20. Moisture of Deo Deok and Ginseng.

: Deo Deok cultivated in Hoengsung
: Wild Deo Deok grew in Hoengsung
: Wild Deo Deok grew in Mt. Chiak

: Deo Deok cultivated in Mt. Yongmun
: Deo Deok cultivated in Hongchen

: Deo Deok cultivated in Mt. Sobaek
: Deo Deok cultivated in Yoengwol

: Deo Deok cultivated in Jeju

: Deo Deok cultivated in Hoengsung
: Deo Deok cultivated in Hoengsung
: Ginseng
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Crude ash (%)

10

I Raw Deo Deok
I Deo Deok peeled

A B C D E F G H | J K
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Fig.21. The crude ash of Deo Deok and Ginseng.

A
B
C
D:
E
F
G

H
|

J
K

: Deo Deok cultivated in Hoengsung
: Wild Deo Deok grew in Hoengsung
: Wild Deo Deok grew in Mt. Chiak
Deo Deok cultivated in Mt. Yongmun
: Deo Deok cultivated in Hongchen
: Deo Deok cultivated in Mt. Sobaek
: Deo Deok cultivated in Yoengwol

: Deo Deok cultivated in Jeju

Deo Deok cultivated in Hoengsung
: Deo Deok cultivated in Hoengsung
: Ginseng
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Crude ash (%)

35

I Raw Deo Deok
I Deo Deok peeled

Samples
Fig. 22. The crude fiber of Deo Deok and Ginseng.

A : Deo Deok cultivated in Hoengsung
B : Wild Deo Deok grew in Hoengsung
C : Wild Deo Deok grew in Mt. Chiak
D : Deo Deok cultivated in Mt. Yongmun
E : Deo Deok cultivated in Hongchen
F : Deo Deok cultivated in Mt. Sobaek
G : Deo Deok cultivated in Yoengwol
H : Deo Deok cultivated in Jeju

| : Deo Deok cultivated in Hoengsung
J : Deo Deok cultivated in Hoengsung
K : Ginseng
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Total sugar (mg/g)
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Fig. 23. The total sugar of Deo Deok and Ginseng.

A
B
C
D
E
F
G
H
I:
J

K

: Deo Deok cultivated in Hoengsung
: Wild Deo Deok grew in Hoengsung
: Wild Deo Deok grew in Mt. Chiak

: Deo Deok cultivated in Mt. Yongmun
: Deo Deok cultivated in Hongchen
: Deo Deok cultivated in Mt. Sobaek
: Deo Deok cultivated in Yoengwol

: Deo Deok cultivated in Jeju

Deo Deok cultivated in Hoengsung
: Deo Deok cultivated in Hoengsung
: Ginseng
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Reducing sugar (mg/qg)
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Fig. 24. The reducing sugar of Deo Deok and Ginseng.

A:

B
C
D
E
F:
G
H

|

J
K

Deo Deok cultivated in Hoengsung

: Wild Deo Deok grew in Hoengsung

: Wild Deo Deok grew in Mt. Chiak

: Deo Deok cultivated in Mt. Yongmun
: Deo Deok cultivated in Hongchen
Deo Deok cultivated in Mt. Sobaek

: Deo Deok cultivated in Yoengwol

: Deo Deok cultivated in Jeju

: Deo Deok cultivated in Hoengsung

: Deo Deok cultivated in Hoengsung
: Ginseng
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Total polyphenol (ug/g)
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100
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I Raw Deo Deok
I Deo Deok peeled

Samples

Fig. 25. Total polyphenol compounds of Deo Deok and Ginsen

ACTIOTMMUO®T>

: Deo Deok cultivated in Hoengsung
: Wild Deo Deok grew in Hoengsung
: Wild Deo Deok grew in Mt. Chiak

: Deo Deok cultivated in Mt. Yongmun
: Deo Deok cultivated in Hongchen
: Deo Deok cultivated in Mt. Sobaek
: Deo Deok cultivated in Yoengwol

: Deo Deok cultivated in Jeju

Deo Deok cultivated in Hoengsung
: Deo Deok cultivated in Hoengsung
: Ginseng
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Crude saponin (mg/g)
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Fig. 26. The crude saponin of Deo Deok and Ginseng.

: Deo Deok cultivated in Hoengsung
: Wild Deo Deok grew in Hoengsung
: Wild Deo Deok grew in Mt. Chiak

: Deo Deok cultivated in Mt. Yongmun
: Deo Deok cultivated in Hongchen
: Deo Deok cultivated in Mt. Sobaek
: Deo Deok cultivated in Yoengwol

: Deo Deok cultivated in Jeju

Deo Deok cultivated in Hoengsung
: Deo Deok cultivated in Hoengsung
: Ginseng
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Table 31. Sensory evaluation' of Deodeok liqueur by ranking test

for determination of Deodeok contants.

Parameters A® B’ C?
Taste 0 1P 28°
Flavor 0 6" 24°
Color 0 4P 25°

' Bach value represents the number of the st rank of 29 observations using
ranking test.
ZA liqueur leached with 5% Deodeok and 30% ethanol
B : liqueur leached with 10% Deodeok and 30% ethanol
C ! liqueur leached with 15% Deodeok and 30% ethanol
¢ Numbers in row followed by the same letter are not significantly different
according to Duncan’s multiple range test. (a=0.05)

29wl A wi whel o] Amztel: 5% +EIA F49) Aol B F ge
b eeindel Arbe HEFot A9 9 nstge] HbE tEFel s} HEwst ¢
S Ao vhehgeh

e agol e Pol ws) HEE} Fol $nTe gy Aol 27 1%,

7)
2%, 3%(w/v)7F H=E H7keE § E=e¥el ofs) desHAME AAIRE A= Table

2 1%(w/v) H7H3k Ao %(w/v) H7He HY 57t 7B 9e #9954 AU
th & 2%(w/v) SE]ade] HrbkE oy Frh b A HE e &9E5 AA
S A AL B AAT EE 5% Faol A fFelAdel A AlE gt Aol vt
de AE B F U

S

=% 247 99 2R HAEFES} 15 20, 25%wi)7t HEE A F
SOMOR BEUAE @ AW Table 349 2
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Table 32. Sensory evaluation' of Deodeok liqueur by ranking test

for determination of sugars.

A’ B’ C*
2.15 1.80 2.05

! Each value represents the mean of ranking of 20 observations
using ranking test.

Z A : Deodeok liqueur added with 2%(w/v) sugar
B : Deodeok liqueur added with 2%(w/v) oligosaccharide
C : Deodeok liqueur added with 2%(w/v) high fructose

Table 33. Sensory evaluation' of Deodeok liqueur by ranking test for

determination of oligosaccharide concentration.

A’ B C

1.94° 1.41° 2.64°

! Each value represents the mean of ranking of 17 observations
using ranking test.

? A : Deodeok liqueur added with 1%(w/v) oligosaccharide
B : Deodeok liqueur added with 2%(w/v) oligosaccharide
C : Deodeok liqueur added with 3%(w/v) oligosaccharide

Table 34. Sensory evaluation' of Deodeok liqueur by ranking test for

determination of oligosaccharide concentration.

A’ B C

2.29 2.07 1.64

' Each value represents the mean of ranking 14 observations
using ranking test.

2 A : Deodeok liqueur added with 1.5%(w/v) oligosaccharide
B : Deodeok liqueur added with 2.0%(w/v) oligosaccharide
C : Deodeok liqueur added with 2.5%(w/v) oligosaccharide
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Table 35. Sensory evaluation' of Deodeok liqueur by ranking test

for determination of citric acid concentration.

2

A’ B C*

2.00 1.93 2.06

' Each value represents the mean of ranking of 15 observations
using ranking test.

2 A @ Deodeok liqueur added with 0.01%(w/v) citric acid
B : Deodeok liqueur added with 0.02%(w/v) citric acid
C : Deodeok liqueur added with 0.03%(w/v) citric acid
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Table 36. The Physico-chemicals of Deodeok liqueur

Samples A B C D E F G
Turbidity 2.7 40.0 50.0 154 0.80 261 349
pH 555 533 5.18 5.19 5.09 453 462
Total acidity 0076 0091 0128 0143 0106 0138  0.181
(%) £0.006  +£0.009 +0.005 +0.006 +0.003 +0.010  +0.011
Ethanol 279 U7 2.4 22.4 2.0 21.0 209
(15C, %) +064 031 042 029 031  +031  +0.20
Total sugar 668 1180 1763 2516 1569 388 5.08
(mg/mt) £030 015  +013 030 013  +0.06  +0.07
Reducing sugar 1.30 2.26 4.98 9.52 2.78 2.85 3.61
(mg/m) £020 028 007 047 009  +0.09  +0.07
‘Non-volatile 048 1.01 153 341 1.17 171 2.22
components (%) +0.10  +0.14  +0.16  +0.10 006  +0.11  +0.03
Crude saponin 1) oo 1169 1358 1386 1103 166 1.37

(mg/ml)

Polyphenol 0.32 057 0.66 1.17 0.43 0.21 0.14
(ppm) £006 016 021 028 001  +001  +0.16
L 9400 9259 8796 8846 9376 9395 9275
Color  a 105  -140  -104  -111  -136 -155  -222
b 6.29 971 1483 1881 857 840 1294

* Law standard

. not less than 2.0%
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Fig. 27. Turbidity of Deo Deok wine.

GTMUOUOm>

: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years

: Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years
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A B Cc D E
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Fig. 28. pH of Deo Deok wine.

OTMTMOO >

: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years

: Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years
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Total acidity (%)
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Fig. 29. Total acidity of Deo Deok wine.

OTMTmMOO®>

- Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years

: Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years
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Ethanol (%)
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Fig. 30. Ethanol concentration of Deo Deok wine.

OTMmMmOO >

: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
- Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years

: Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years
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Sugar (mg/mL)
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I Total sugar
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Fig. 31. Total and reducing sugar of Deo Deok wine.
: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years
: Wine leached a Deo Deok for 5 years
- Wine leached a peeled Deo Deok for 5 years
- Wine leached a Deo Deok peel for 5 years

O MO0 ®@>
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Non-volatile components (%)

A B C D E F G

Wine samples

Fig. 32. Non-volatile components of Deo Deok wine.

OTMMOO >

: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years
: Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years
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Crude saponin (mg/mL)
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Fig. 33. Crude saponin of Deo Deok wine.

OTMMmMmOO®>

: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years
- Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years
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Total polyphenol (ug/mL)
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Fig. 34. Total polyphenol components of Deo Deok wine.

GTMTMOO®>

: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
: Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years

: Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years

_95_
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Fig. 35. Color (yellowness) by Hunter scale of Deo Deok wine.

OTMMmMmOO >

: Wine-1 leached a peeled Deo Deok for 3 years
: Wine-2 leached a peeled Deo Deok for 3 years
- Wine-3 leached a peeled Deo Deok for 3 years
: Wine leached a Deo Deok for 7 years

: Wine leached a Deo Deok for 5 years

: Wine leached a peeled Deo Deok for 5 years

: Wine leached a Deo Deok peel for 5 years
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Table 37. The Physico-chemicals of Deodeok by heat treatment.

EtOH Extraction time (hr)

Parameters
conc. 05 10 15 20 25 30 40 50 60 70 80

Total sugar
9.17 997 11.25 11.32 13.66 13.92 14.00 14.75 15.22 15.65 16.23
(mg/ml)
Reducing sugar
(mg/ml)
Total acidity

(%)
L 93.74 93.44 93.27 92.99 92.98 92.75 92.72 9271 92.71 92.54 92.49

184 1.87 227 255 310 323 395 404 417 496 5.77

034 036 038 041 042 045 046 046 049 050 0.50

20%% a -0.80 -0.81 -0.81 -0.83 -0.91 -0.93 -1.01 -1.01 -1.04 -1.09 -1.11
0

Color
b 595 7.00 719 734 789 811 891 939 974 984 10.22

AE  93.93 93.71 93.55 93.28 93.32 93.11 93.16 93.18 93.22 93.07 93.05

Non-volatile
072 0.73 083 0.87 1.00 101 1.02 1.03 1.07 1.08 1.13

compound (%)

Total polyphenol

760 828 897 11.80 12.25 13.24 14.28 14.71 14.96 16.02 16.68
(ug/ml)

Total sugar
(mg/ml)

Reducing sugar

(mg/ml)
Total acidity

(%)
L 93.46 93.09 92.80 92.62 92.51 92.48 92.38 92.37 92.34 92.29 92.19

893 9.74 11.97 12.14 12,63 13.97 14.01 14.53 16.01 16.04 16.91

228 293 355 357 371 416 425 435 441 455 501

038 039 041 041 043 046 048 049 050 0.53 0.56

~0%% a -0.81 -0.84 -0.97 -1.00 -1.03 -1.04 -1.05 -1.07 -1.12 -1.12 -1.13
0

Color
b 6.71 710 795 839 9.08 926 999 10.50 11.00 11.17 11.24

AE  93.70 93.36 93.14 93.00 92.96 92.93 92.92 92.97 93.00 92.97 92.83

Non-volatile
065 0.68 073 0.76 0.78 0.80 0.89 091 098 1.07 1.10

compound (%)

Total polyphenol

(ue/nl) 10.38 13.32 13.40 13.72 1579 15.84 16.49 17.11 18.38 19.31 22.27
(1g/m
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Fig. 36. Changes of total sugar of Deo Deok wine during extraction.

—&— Deo Deok extracted with 30% ethanol
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Fig. 37. Changes of reducing sugar of Deo Deok wine
during extraction.

—&— Deo Deok extracted with 30% ethanol
O+ Deo Deok extracted with 50% ethanol
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Fig. 38. Changes of total acidity of Deo Deok wine during extraction.

—&— Deo Deok extracted with 30% ethanol
--O- Deo Deok extracted with 50% ethanol
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Fig. 40. Changes of non-volatile compounds of Deo Deok wine
during extraction.

—&— Deo Deok extracted with 30% ethanol
O Deo Deok extracted with 50% ethanol
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Fig. 41. Changes of total polyphenol of Deo Deok wine during
extraction.

—&— Deo Deok extracted with 30% ethanol
O+ Deo Deok extracted with 50% ethanol
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Table 38. Changes of physiochemical properties of Deodeok liqueur during leach for

determination of leach time

Deo Leach time (day)
Solvent Deok ~ Paramet
e 5% Arameters 20 40 60 80 100 120 140 160 180

Total sugar (mg/m¢) 044 061 08 1.03 117 122 133 151 1.77

Reducing sugar = ’
(mg/nl) 026 049 056 077 091 098 107 122 157

Total polyphenol - - - _ _
(ug/nk) 034 037 040 043 044 049 052 056 0.58

Total acidity (%) 009 009 010 011 013 014 015 015 017
10 Methanol (mg/ml) <01 <01 <01 <01 <01 <01 <01 <01 <01

Crude saponin (mg/m¢) 0.06 011 016 018 022 032 049 075 110

L 9456 9400 9398 9372 9370 9341 9322 9320 9317
Color a 064 065 075 -086 -097 -100 -110 -111 -1.32
b 463 487 517 640 656 730 768 876 984
Non-volatile 028 029 030 043 051 055 059 064 068

compounds(%)

Total sugar (mg/m¢) 072 088 1.29 156 172 181 191 212 266

Reducing sugar B - . -
(mg/nl) 037 067 082 122 130 137 153 184 226

Total polyphenol = - . -
(ug/ml) 049 057 058 059 062 065 074 08 081

Total acidity (%) 010 011 012 013 014 015 016 017 018

50%
’ Methanol (mg/ml)  <0.1 <01 <01 <01 <01 <01 <01 <01 <01
Etanol
Crude saponin (mg/ml) 0.07 013 024 029 030 059 072 112 149
L 9421 9395 9384 9374 9351 9351 9322 9318 9241
Color a 071 093 -105 -1.06 -143 -143 149 -153 -159
b 530 672 676 722 853 865 881 951 1116
Non-volatile 042 043 054 069 078 094 107 138 179

compounds (%)

Total sugar (mg/m¢) 098 117 165 211 216 248 250 282 348

Reducing sugar
(mg/nl) 049 087 106 157 163 184 200 243 295

Total polyphenol - _
(u1g/mb) 065 076 076 078 084 08 097 104 1.08

Total acidity (%) 011 012 015 016 017 017 018 018 0.19
20 Methanol (mg/ml) <01 <01 <01 <01 <01 <01 <01 <01 <01

Crude saponin (mg/m¢) 010 025 031 038 042 08 126 152 186

L 9173 9108 9045 9051 9042 9015 89.60 8928 8913

Color a 134 138 -121 165 -190 -191 201 -210 -211
b 1258 1519 1602 1604 17.32 1774 1827 1883 20.04
Non-volatile 053 068 079 093 119 149 179 211 236

compounds(%)
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Fig. 42. Changes of total sugar of Deo Deok wine during leach.

—&— 10% Deo Deok
—v— 15% Deo Deok
—&— 20% Deo Deok
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Fig. 43. Changes of reducing sugar of Deo Deok wine during leach.

—&— 10% Deo Deok
—v— 15% Deo Deok
—&— 20% Deo Deok
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Fig. 44. Changes of total polyphenol of Deo Deok wine during leach.

—&— 10% Deo Deok
—v— 15% Deo Deok
—&— 20% Deo Deok
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Fig. 45. Changes of total acidity of Deo Deok wine during leach.

—&— 10% Deo Deok
—v— 15% Deo Deok
—&— 20% Deo Deok
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Fig. 46. Changes of crude saponin of Deo Deok wine during leach.

—&— 10% Deo Deok
—v— 15% Deo Deok
—&— 20% Deo Deok
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Fig. 47. Changes of color (yellowness) of Deo Deok wine during leach.

—&— 10% Deo Deok
—v— 15% Deo Deok
—&— 20% Deo Deok
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Fig. 48. Changes of non-volatile compounds of Deo Deok wine
during leach.
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4.00£0.93
4.600.73¢
4.07+0.80"
4.13+0.99

3.67£0.98
3.93+0.59
4.13+092"
4.00£0.65"

0.05)

2.73+0.80"
2.87£0.92°
3.20+0.86"
2.67£0.90°

1

Table 39. Sensory evaluation of Deodeok liqueur by hedonic scale.

Taste
Flavor
Color

Parameters
. liqueur leached with 1026 Deodeok and 50% ethanol

. liqueur leached with 15% Deodeok and 509 ethanol
. liqueur leached with 209 Deodeok and 50% ethanol

Total acceptability
1 (dislike very much) to 5 (like very much).

2 A
B

C
™ Means in row followed by the same letter are not significantly different

' Each value represents the mean=SD of 15 observations using hedonic scale of

according to Duncan’s multiple range test. (a
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Table 40. Sensory evaluation' of Deodeok liqueur by hedonic scale.

Parameters A’ B’ C* D’
Taste 2.80+1.21° 3.071.16® 2.87x083"  3.800.77°
Flavor 3.00£1.25 3.53+0.99 3.33+0.82 3.38+1.05
Color 2.60+1.30 353£1.19 2.80+0.68 3.61£1.06

Total acceptability 2.870.83" 4.600.63° 2.60£051° 465+0.51°

' Each value represents the mean=SD of 15 observations using hedonic scale of
1 (dislike very much) to 5 (like very much).
? A : Deodeok liqueur adjusted to 30% ethanol
B : liqueur added 2.5% oligosaccharide and 0.029 citric acid to liqueur A
C : Deodeok liqueur adjusted to 509 ethanol
D : liqueur added 2.5% oligosaccharide and 0.02% citric acid to liqueur C
® Means in row followed by the same letter are not significantly different
according

to Duncan’s multiple range test. (a=0.05)
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Table 41. Sensory evaluation' of Deodeok liqueur by hedonic scale.

Parameters A’ B (o
Color 2.73+0.96° 353£0.92 4.27+0.96"
Flavor 3.53+1.19 2.80+0.94 3.67+1.23
Taste 3.40+1.35 2.93+1.09 2.87+1.30
Total acceptability 3.60+0.83 3.00+1.07 3.40+1.50

' Each value represents the mean=SD of 15 observations using hedonic scale of
1 (dislike very much) to 5 (like very much).
? A : Deodeok liqueur adjusted to 30% ethanol and added with sugar and acid
B : Commercial Deodeok liqueur
C : Deodeok liqueur adjusted to 50% ethanol and added with sugar and acid
P Means in row followed by the same letter are not significantly different

according to Duncan’s multiple range test. (a=0.05)

14 g9 dEFe] dEdAds A3 A4 wign] 24

gy &5 dFAdES A A= g5 2o =, 99 20%(w/v)

1
18020 o4 AEalolof FAMAS BHWE T
of o T F74

S 0.02%(w/v)E 2+ #

0%(w/v) °]d& &g 4=
71el &8 25%(w/v)e T4

z=
b e g Ak A9 A4 g2 248

oL
H
b
N W
(=
X
=X
<)
!

G AEFe AxPAEE Fg 09 L 09 YT ek o
AEow ARl "ol Ae] 5L ojgeld F W o]2AL 91s AAY
ARG skl Bo7h AAR Are AzAG AxE 999 50% FH02 24
F4o] de o] 20%7F HES WArbe T 1800 ol AeolA FEAAT

% =

3 olg AE HEFE Gz dEA 10 ol AEE s F T

o
N

- 118 -



£y 25% (w/w), T4 0.02% (w/w) ZH7}ete] A4 sk,
H

etel Weka 4o

u Aakdn) A g

Table 42% & <ATollA 7dd oY JEF AdstE AAste] AzxFAd g A
A AYS ved Ao, dAAMFE 1E14/ x 1,0008)S Fes Agst
At}

- 119 -



A A | OY E, ogd A

!
g 5 = 7] A A
!
ol ¥ HEZE o)%
I
= % 50% 578 (F499%+ B A=)
l
A = gy 20%, sA2x= A2, 4713k 1804
!

A7 , AR | 22 2.5%w/w), TR 0.02%(w/w), 30% +7
!

ol 3 B 1.0 °]3}
l

A A

1

o I | HE 10 o3
l

x| =49 $10u)

- 120 -



Table 42. 99 &9 AAHAdH]

s A dul ZRAR S T4 T
A A | FR 3d =z 18m’ 1t
2 o 2
H, o] 50A 14
El e el Al A 1tH
o] & So|~AE hoist & cages 14
= % | FARa F899% A& 40ke 1ty
7HE Ay AL, 4, & oI | 30m/AIRE 2t
el T4, 7 A%E 50A 2t
PRT —%rxoq, E ¥ 58, sanitary oA 22
fittings
2 = | Az9= z‘jj e sight glass | g0 6
N kel = 30/2] 22
o o] Ful A& o]F 12
Decks A 12
A7 AR == agitator &2+ Batch 5k 1t
o] &l ¢ QAT TF& 14
o) %1l 7+ Xﬂ"%"—ﬂ o] % &, sanitary .
fittings

of 2 | 37 AL 10ke/A1ZE 1t

o] Z-nl sanitary fittings 50A
A F | A= U, 45 30kt 4

o] Z-nl sanitary fittings 50A
o I | 7] <=2 micro filter 5kt/A) 7F 14
SblE=L 2kl 1t
o] &l sanitary fittings 40A 12
20 | AN WAbEs 7] 109%/4 1

- 121 -



H 4

7K

22

b

B

[ex

B A o

ol

o

N

e

ol

ToR

T
uy
g
—_—
1o
T
il
ofpy
il

pze)

X
K

W=
Mo

o)
nr

uy
W
of
w

N

—

o
N

fral

ol

Fakdtt.

=
T

tel AAE diHl 100% A&

3|

e O P O - - S - - -
N o O O O D o O O O o () oI O oo O
EﬁAOOOO O OO OO (e} (e} elleoNeNeoNe N
‘D_.Ellll — o | — — — o — o~ o~ —
ol o joj el
~ CO L RO
; o J
s wip Y o= 7| FE
o | s ﬁ T o XE PG
o o — |0 wm R s
R N T o N E
KM T g %JA Mm on ﬂ R oo R
do M oa O NP g T o T
Tojoour T N o W X o N B
e o o Al I Cal S [Ew e
TR ERTRT O oy, T gy oy X
I oF| 14 2 =B EFIR =0T
g (TS T e T BT X
N NE NERT o ™7 o KR NF|R° RO T © N N RO RO M
T T B g <o|Tr T A | T Ao R HE g T i e s Ao =
T T RTOTREREBHFTNTRFR|ERET T <
O O O O0O%O0 OO0 0|0 (@) O (Gl IO GO NONG)
W o o o T N
M| Fw | BN ) B d
E_. Aﬂ/u .AA_.E A%_n__/u h3
- o] N e ﬂﬂ% o
T N N N N~ N~ N~
= o] 2 W = ol 1 ™ i
UGS xa O % xa
- T il T % No T 2
B T oF T TF T =
O O iy o O mp N O Ay
Mo~ Mo~
- E e
i X Q "
— (@]

- 122 -



ol

090
el

ol
Bl
Pl
Tl

T

)

-4

K0

H 5

o] Wbz Kl ¥o

o

o] Mol WA Aol

>~ =
=

77

’

s O~ ==
EFT F5T

ol

o
oo

N

el

o

o)

e =2 Afen. ady dex

A

- 123 -



A 6

- 124 -



A7 E

kel
Mo
rok

ol

L AR 7IEdT2FFEATE. TA71sdA 4 (1980)

2. Kom, JH. Lee, SH.,, NM, Choi, S.Y., Yoo, J.Y. and Lee, J.S. Manufacture and
physiological functionality of Korean traditional ligors by using Dandelion
(Taraxacum platycarpum). Korean J. Biotech. Bioeng. 28: 367~317 (2000)

3. Cho, Y.J.,, Chun, S.S.,, Cha, W.S,, Park, JH. Lee, KH. Kim, J.H, Kwon, H.]J.
and Yoon, S.J. Korean J. Soc. Food Sci. Nutr. 34(9): 1308~1313 (2005)

4, Namba, T., Yashijaki, M., Tominori, T., Kobashi, K., Mitsui, K. and Hase, ]J.
Fundamental studies on the evaluation of the crude(Ill) chemical and biochemical
evaluation of ginseng and related crude drugs, Yakugaku Zasshi, 94(2): 252~260
(1974)

5. Lee, J.S., Lee, T.S., Noh, B.S. and Park, S.O. Quality Characteristics of Mash of
Takju Prepared by Different Raw Materials. Korean J. Food Sci Technol. 28(2):
330~336 (1996)

6. Kook, S.J and Rhee, S.K. Studies on the Preparation of Traditional Ginseng
Wine(Yak Ju) added with Different Pretreated Ginseng. Hankyong Nat Univ. Vol
35 (2003)

7. Kim, Y.D. and Lee, J.K. Studies on the Components of Yakju of Codonopsis
Lanceolate Prepared by Different Methods. Suncheon Nat Univ. Bull. 1(5): 153~
169 (1986)

8. Jeong, PH. Kim, Y.Y. and Shin, D.H. Changes of Physicochemical
Characteristics of Schizandra chinensis during Postharvest Ripening at Various
Temperatures. Korean J. Food Sci Technol. 38(4): 469~474 (2006)

9. Lee, S.H.,, Lee, Y.C., Yoon, S.K. Isolation of the Antimicrobial Compounds from
Omija (Schizandra chinensis) Extract. Korean J. Food Sci Technol. 35(3): 483~487
(2003)

10. Lim, S.D., Kim, K.S. and Do, J.R. Effects of Extracts of Codonopsis lanceolata
on Macrophage Activity and on the Growth of Lactic Starter Culture during
Fermentation. Korean J. Fod Sci. Ani. Resour. 26(1): 136~143 (2006)

11. Han, EH., Lee, T.S., Noh, B.S. and Lee, D.S. Quality Characteristics in Mash
of Takju Prepared by Using Different Nuruk during Fermentation. Korean J. Food

- 125 -



Sci Technol. 29(3): 555~562 (1997)

12. Hwang, Y., Lee, K,K., Jung, G, T., Ko, BR. Choi, D.C., Choi Y.G. and Eun,
J.B. Korean J. Food Sci Technol. 36(1): (2004)

13. Yoo, J.Y. and Lee, S. Use of Nisin for Improved Ethanol production during
Takju Fermentation. Korean J. Appl. Microbiol. Biotechnol.25(2): 203~206 (1997)

14. Maeng, Y.S. and Park, H.K. Antioxidant Activity of Ethanol Extract from
Dodok(Codonopsis lanceolata). Korean J. Food Sci Technol. 23(3): 311~316 (1991)
15. Kim, J.H., Kim, K.R, Kim, J.J. and Oh, C.H. Comparative Sampling Procedures
for the Volatile Flavor Components of Codonopsis lanceolata. Korean J. Food Sci
Technol. 24(2): 171~176(1992)

16. Lee, D.H., Kim, JH.,, Kim, N.M. and Lee, J.S. Manufacture and Physiological
Functionality of Korean Traditional Liquor by using Chamomile (Matricaria
chamomile). Korean J. Food Sci Technol. 34(1): 109~113 (2002)

17. Han, E.G., Sung, 1S., Moon, H.G. and Cho, S.Y. Effect of Codonopsis
lanceolata Water Extract on the Levels of Lipid in Rats Fed High Fat Diet.
Korean J. Soc. Food Sci. Nutr. 27(5): 940~944 (1998)

18. Lee, J.S. and Lee, S.W. Effects of Water Extracts in fruits of Omija
(Schizandra Chinensis Baillon) on Alcohol Metabolism. Korean J. Dietary Culture.
5(2) (1990)

19. Yi, SH, Ann, Y.G., Choi, ]J.S. and Lee, ]J.S. Development of Peach Fermented
Wine. Korean J. Food & Nutr. 9(4): 409~412 (1996)

20. FHRHAZNE, FAH7EATFA (1995)

21. £¥9, A5H - Aot a s, A5 pp.135~140, (1998)

22. ZRASAGE. F&2E A WA B AL A= (2005)

23. Kim HJ. Proximate and amino acid composition of wild and -cultivated
Codonopsis lanceolata. Korean J. Food Sci. Technol. 17(1), 22-25 (1985)

24. Lee JH. Immunostimulative effect of hot-water extract from Codonopsis
lanceolata on lymphocyte and clonal macrophage. Korean J. Food Sci. Technol.
34(4), 732-736 (2002)

25. So MS, Lee JS and Yi SY. Induction of nitric oxide and cytokines in
macrophages by Codonopsis lanceolata. Korean J. Food Sci. Technol. 36(6),
986-990 (2004)

26. A.O.A.C. Official Method of Analysis of AOAC Intl. 16th ed., Method 930.04.

- 126 -



Association of Official Analytical Communities, Arlington, VA, USA (1995,
moisure)
27. A.O.A.C. Official Method of Analysis of AOAC Intl. 16th ed., Method 930.05.
Association of Official Analytical Communities, Arlington, VA, USA (1995, ash)
28. A.O.A.C. Official Method of Analysis of AOAC Intl. 16th ed., Method 930.10.
Association of Official Analytical Communities, Arlington, VA, USA (1995, fiber)
29. Somogyi M. Notes on sugar determination. J. Biological Chemistry, 195, 19-23,
(1927)
30. Aol ot A AFE A, AF e kE e, p.397, 2000
31 A=t A, whdE, WEe, o7 . EEAFEAE, A3 pp. 561~
566, (2000)
32. A.O.A.C. Official Method of Analysis of AOAC Intl. 16th ed., Method 950.07.
Association of Official Analytical Communities, Arlington, VA, USA (1995, total
acldity)
33. Lee SO, Lee HJ, Yu MH, Im HG and Lee IS. Total polyphenol contents and
antioxidant activities of methanol extracts from vegetables produced in Ullung
Island, Korean J. Food Sci. Technol. 37(2), 233-240 (2005)
34. Lee JW, Do JH, Lee SK, and Yang JW. Determination of total phenolic
compounds from Korean Red Ginseng and their extraction conditions. J. Gingseng
Rec. 24(2), 64-67 (2000)
35. Kwon DJ. Quality Improvement of Kochujang using Cordyceps sp. Korean ]J.
Food Sci. Technol. 36(1), 81-85 (2004)
36. SAS user’s Guide. Statistical analysis system institute, Cary. N.C., USA (1988)
3. AFARE, AFAEE (A1), A 671789, 06-087 (04, & F), ¥=2IEH,
FEALAT4 (2001)
3B, FAR, FFe FTFE AFUHE (A3E), =A% (2005)

AEZA, 2

39. A, Aol okEtd A, pp.436~438 (2000)

- 127 -
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Appendix 2. Sensory eveluation test paper
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Appendix 3. Sensory eveluation test paper
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Appendix 4. Sensory eveluation test paper
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Appendix 5. Sensory eveluation test paper
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