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Table 1. Changes of pH, brix degree, reducing sugar, alcohol and polyphenol compound during soaking

Liauor Soaking period (days)
4 0 20 40 60 90 120
A 426 403 3.74 371 2.89 3.76
B 4.49 425 402 3.51 2.94 415
o c 479 445 424 3.82 3.12 433
D 4.87 439 442 403 3.8 440
E 429 4.07 3.82 335 2.87 397
F 420 3.98 3.70 3.63 2.86 378
A 9.8 10.0 10.7 11.6 112 10.9
B 14.5 154 162 17.0 165 163
Brix degree c 18.6 19.6 20.5 21.1 20.9 204
D 19.5 20.8 214 231 217 212
E 8.8 92 102 1.1 10.8 106
F 107 104 112 11.8 11.6 115
A 1.14 157 1.86 1.83 217 3.09
. B 0.95 224 147 157 1.99 2.87
Resc‘ll‘;rng C 0.87 1.68 129 131 1.90 2,66
(mg/mi) D 0.54 138 125 124 1.43 2.14
E 093 115 1.88 151 202 2.82
F 1.95 1.94 1.92 191 239 347
A 30.0 297 19.7 16.8 18.9 19.1
B 50.0 396 325 289 337 353
w Iﬁ:tri?:éon C 80.0 53.4 534 556 496 495
%) D 95.0 81.8 69.6 62.4 66.2 65.6
E 30.0 26.8 14.4 14.6 14.8 13.6
F 30.0 299 234 19.0 217 276
A 1.13 0.81 0.50 037 0.24 026
B 115 0.94 036 0.30 0.24 026
szphifﬁ C 115 0.80 023 025 0.19 023
(mg/"ml) D 1.10 0.94 035 021 0.15 022
E 115 0.77 0.29 024 0.20 022
F 1.15 0.79 0.74 0.60 036 035

YA: 33% fruit in 30% EtOH, B: 33% fruit in 50% EtOH, C: 33% fruit in 80% EtOH, D: 33% fruit in 95% EtOH, E: 22% fruit in 30% EtOH, F: 67%

fruit in 30% EtOH.
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Table 2. Changes of turbidity and color during soaking

Color
Liquor" Soaking period (days) Turbidity (%T) L ; "

0 21.39 49.01 -1.08 1.36

20 33.31 27.19 70.25 -24.76

A 40 13.85 2522 60.89 -4.65
60 423 2941 45.16 10.71

90 225 57.20 9.84 19.04

120 0.29 45.23 12.78 27.00

0 21.77 49.21 -1.16 1.70

20 34.35 30.12 71.00 -23.69

40 12.95 31.20 59.75 2.76

B 60 3.40 31.01 52.06 13.75
90 1.61 52.83 24.67 26.08

120 0.37 53.20 15.75 31.61

0 21.14 49.92 -1.63 248

20 40.10 44.56 61.22 -18.13

40 21.23 4449 53.22 -0.55

¢ 60 891 48.15 29.28 © 1285
90 2.98 65.85 6.87 30.03

120 0.74 56.24 6.60 30.71

0 20.85 48.94 -1.12 1.62

20 43.75 59.64 40.84 -6.92

D 40 26.13 55.34 42.77 4.01
60 11.87 54.05 25.67 13.90

90 445 63.88 6.41 26.92

120 1.57 63.00 244 31.54

0 21.77 52.54 -3.61 3.98

20 42.56 19.09 53.46 -8.55

E 40 19.19 18.64 48.88 1.84
60 6.36 23.15 29.65 10.20

90 325 24.87 30.25 1591

120 1.14 31.86 16.32 20.18

0 20.69 51.53 -2.04 235

20 15.87 33.80 72797 -31.07

F 40 7.05 32.65 64.90 -8.03
60 1.34 34.56 55.65 9.98

90 0.07 69.39 3.64 17.53

120 0.08 59.49 7.65 32.29

YA: 33% fruit in 30% EtOH, B: 33% fruit in 50% EtOH, C: 33% fruit in 80% EtOH, D: 33% fruit in 95% EtOH, E: 22% fruit in 30% EtOH, F: 67%

fruit in 30% EtOH.

F5o] dix3 71482 alcoholi 5 ethyl alcohob: peak
7b 71.59~97.80%% 7P @2 Hl&E AR ST 7 &
FE FE A& AFoME ethyl alcohol TH-C & gsec-
butyl alcohol®] 10.36~21.45%, 2-propyl alcohol®] 5.38~8.39%
2 ggon, dulg#EE AlFE9AME nbuyl alcohol©]
0.02~0.05%= =4t} & AIFTAA fusel oil! n-propyl
alcohol, isobutyl alcohol, isoamyl alcohol3t#o] 0.01~0.03%%
A AEFNCeH, methanol P AEEo 2N o) 0.1%
£ A oot diths 2FFA ] 788 wolukA 4t
th. Fusel oil 3 3141 n-propyl alcohol ethyl alcohol®T}
BEoez S5 R vreElRd =4 R Aotk =3
isoamyl alcohol ZH|Q)= vpjugko & grurgo] o) of

] =4F0) leucine & ZF-E], isobutyl alcohol> ethyl alcohol}
AR o2 valine S BHE] 7zt dotn|ims} E@Il=EA] HE
202 RBA=EH E3] isobutyl alcohol> A ({5 Y& Auf=] ol 4]
Ho] A== 2o Rarso] Qirt. 2-phenyl ethyl alcohol
o}l dEINZ YE8F9 phenylalanine S ZHE FEH
mEe WElE 47 Y F /P $4% WIHECE U
A 9t} 80 )

Ester 3}3E-2 X4H:Fe] methyl 2 ethyl ester”} tIF-E-O2
5o g AFAURe] aRet Ao FEOZ esterdtH
o] WY FFoIA alcoholith Fol thel 7|7} Er}.
K phenyl estere wEgoz P39 ‘!L‘—’Fél Al R =R
BIET QJup B A#o)ME acetic acid phenyl ester7}
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EE AETNA 0.04~026%2 7 Bol AEHUL, Tho
2 butanoic acid methyl ester7} 0.01~0.10%, acetic acid
ethyl ester’} 9F7HY HEEUTh o|8e AF= F2 ethyl
ester?7} HEHAY o]xe] B PPME tha zpol7t UK
o 2y o] BiE 5 RS o8 U ¥R
MR BolAY e olF FRT &F RS B
A7 AEFdE 2ol7h JodH Almdr).

Aldehyde ¥7135-2 acetaldehyde®} vanillic aldehyde”} 7
ZH =y o ke T3] mEolUT). Acetaldehydes &}
A F ethyl alcohol®] &= 3t Aksht} opu]xAlo 2 RE]
Yoblie, BAl2RA)] ola) AT Ethersh 2 AE
ASHE e acetaldehyde= 35, 95, dBLFINE
AEE o} 53] WY pl&HE Feid qirhrem B
AN aldehydeF7t vIFF AEE AL AR #Hgo] m|

31937] ol dzhErt.

Table 3. Volatile compounds of Opuntia ficus-indica liquors

gut sHoly FHRFIM = HEREA] ¥%E B-damascenone,
linalool, thymol, guaiacolo] A1 &nf F&FM HAEHA
t}. Carotinoid®] #3AHE 5 342 B-damascenone™ V-2
50%2F 80% A& AHES HEFolAM wiF HEEHUCD.
TerpencidH2] linalools} thymole A1 @rljollA] 7iQlgh &
7V3E2 2 linaloolk® 30% T8l EE 67% I 74
ATtk 0.10% AEHJNSY, thymol> EE A=A 0.02~
0.10%7} AE=HAUTE. & AEA 0.02~0.04% #E% guaiacol
2 4% grfjel] EAl8k= phenolic acid7} #s=HA AAFE
EZZ oakBellre] 471700 wet 1 Fe] IR &
A Jrk o)#Ft ARES HAF I 59 HEL
2 gugsle] BEFE 2 FHE RN, FATRRE =
oldFE 033 WolAe RS Btk wEpd Hed dnf

Efre] IEEE 30% 74 sE=olM 7HE Bel HEEs
€ 5 AU Scot T2 MEH bgHe] Fa PR

(% peak area)

Liquor"
No. volatile compound
A B C D E F

1. acetaldehyde 0.01 trace trace trace trace trace
2. acetyl acetone trace trace trace 0.01 trace trace
3. acetic acid ethyl ester trace trace - - trace 0.01
4. ethyl alcohol 87.40 77.59 85.40 89.06 97.80 95.69
5. sec-butyl alcohol - 21.45 14.00 10.36 - -
6. 2-propyl alcohol 5.38 - - 8.39 0.01 -
7. unknown 3.06 trace 0.02 0.03 - 3.06
8. n-butyl alcohol 0.02 trace - - 0.04 0.05
9. acetone 0.05 trace - 0.03 0.02 -
10. n-propyl alcohol 0.02 trace - 0.03 0.01 0.02
11. unknown 0.01 - - 0.10 0.01 0.01
12. isobuty] alcohol trace 0.01 0.02 - - trace
13. unknown 0.01 - 0.03 0.10 0.02 0.01
14. isoamy] alcohol - trace trace trace -

15. unknown - 0.01 0.01 0.02 - -
16. mercapto ethyl alcohol 0.02 0.08 0.02 0.02 0.10 -
17. B-damascenone - trace trace - - -
18. n-octyl alcohol - - - - 0.01 -
19. acetic acid trace 0.02 - - - trace
20. butanoic acid methyl ester - 0.01 0.01 trace 0.10 0.04
21. unknown - 0.09 0.03 0.02 - -
22. linalool - - - - - 0.10
23. guaiacol 0.02 0.04 0.02 trace 0.04 0.03
24. 2-phenyl ethyl alcohol - 0.01 - 0.02 - 0.01
25. unknown 0.07 0.03 0.02 - 0.07 0.07
26. unknown 0.09 0.05 0.03 0.03 0.09 0.09
27. thymol 0.07 0.03 0.02 trace 0.10 0.07
28. unknown 0.08 0.04 0.02 0.01 0.10 0.08
29. decanoic acid - 0.03 0.01 0.01 0.06 0.05
30. unknown 0.09 0.05 0.03 0.01 0.08 0.09
31. unknown 0.09 0.05 0.01 0.01 0.12 0.09
32. unknown 0.05 0.02 0.01 0.01 0.06 0.05
33. acetic acid pheny] ester 0.26 0.09 0.04 0.05 025 0.09
34. vanillic aldehyde trace trace - - - trace

YA: 33% fruit in 30% EtOH, B: 33% fruit in 50% EtOH, C: 33% fruit in 80% EtOH, D: 33% fruit in 95% EtOH, E: 22% fruit in 30% EtOH, F: 67%
fruit in 30% EtOH.



64

Wag - g - E2F -

540 - ol - Py

Table 4. Sensory quality of Opuntia ficus-indica liquors -

. Sensory attributes
Liquor"
Color Taste Flavor Overall acceptability
A 390 £ 135" 3.85+1.23% 339+0098 3.70 £ 1.06®
B 4.40 + 1.35% 4.40£1.43™ 3.92+0.79® 3.60 +1.35%
C 5.10+0.88™ 2.60 £ 1.58* 3.47+1.07" 3.00+1.25°
D 5.30+1.42° 3.80 £ 1.32%° 4.18 £ 0.60° 3.60 £ 1.26®
E 3.30+1.7¢° 3.10+£0.99® 3.87£0.74* 320+0.92%
F 4.80 +1.32 4.60 +1.58° 3.69 + 1.08® 440+ 1.58°

VA: 33% fruit in 30% EtOH, B: 33% fuit in 50% EtOH, C: 33% fruit in 80% EtOH, D: 33% fruit in 95% EtOH, E: 22% fruit in 30% EtOH, F: 67%

fruit in 30% EtOH. All liquors contains 22% of ethyl alcohol.

?Values are mean + standard deviations and different letters in the same column indicates significant difference at p<0.05.

isovaleraldehyde, iso-amyl alcohol, [-damascenone, 2-phenyl
ethyl alcohol, vanillin® 2 B3It} ol B Ajge}l viund
o, isovaleraldechydeE Aslae BE AlEolA HAEH 3]
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doz A ok g 3 AAAHQ JEEE FrE Ade
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A7t Bop g Mo gig 7sert SR & &
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2 (p<0.05) 2folE BiA%o] F7IE BAle] Azle} v)wsid
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The Development of Korean Traditional Wine Using the Fruits of Opuntia ficus-indica var. saboten

- IL. Characteristics of Liquors -

In Young Bae, Jeong Min Woo, Eun Ju Yoon, Joo-Shin Kim!, Hyeon Gyu Lee* and Cha-Bum Yang (Department
of Food & Nutrition, Hanyang University, Seoul 133-791, Korea; 'Pulmuone R&D Center, Pulmuone Co., Ltd., Seoul

120-600, Korea)

Abstract: Different amounts of the Opuntia ficus-indica var. saboten fruit were soaked in different alcohol
concentrations of a Korean rice wine distillate for 4 months. Changes in pH, brix degree, contents of reducing sugar
and polyphenol compound, alcohol concentration, turbidity, and color were analyzed during the soaking period.
Quality of the final product was determined through the analysis of the volatile flavor compounds and sensory
evaluation. During the soaking periods, pH, alcohol concentration, and contents of polyphenol compound decreased,
whereas the content of reducing sugar increased. These changes were affected more by the content of the fruit than
the alcohol concentration of the soaking media. Turbidity of the wine increased with higher fruit contents, while the
increase of alcohol concentration resulted in the turbidity decrease. As the soaking period increased, lightness and
yellowness increased but redness decreased. Acetaldehyde, acetyl acetone, ethyl alcohol, guaiacol, thymol, and acetic
acid phenyl ester were detected in all liquors. Significant differences in all sensory attributes test were shown by six
experimental groups (p<0.05), and the best overall acceptability was obtained from the liquor made of 67% fruits

and 30% alcohol concentration.

Key words: Opuntia ficus-indica var saboten, liquor, soaking period, sensory evaluation
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