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ABSTRACT: The study was aimed to investigate the mixing ratio of kiwi and persimmon juices for the production of good quality wine by
Saccharomyces cerevisiaeY28. Firstly, the optimum condition of rapidase treatment for the kiwi and persimmon juices was established,
thereafter various mixing ratio (10:0, 9:1, 8:2, 7:3, 6:4, 5:5) of kiwi and persimmon was investigated regarding physiochemical properties
and flavor compounds of wine. As the result, the optimmum conditions were obtained as 0.3% rapidase for 1 hin kiwi and 0.3% rapidase for
3 h in persimmon. According to higher ration of persimmon, the pH of wines increased from 3.69 to 3.77, while the acidity of wines
decreased from 2.07% to 1.51% at 14 days fermentation. The ranges of brix and reducing sugar in wines were decreased which ranges
around 9.6 to 8.8 and 6.07 to 6.90 g/L, respectively, after fermentation. Major organic acid in wines were identified as tartaric acid, malic
acid, and citric acid. A small amount of free sugar such as sucrose and glucose were detected in wines, but fructose was completely
absent. The soluble phenolic contents were decreased that ranges around 1.00 to 1.25 g/L, in contrast, browning degree were increased
ranges around 0.212 to 0.412 after fermentation. The major flavor components were identified as ethyl acetate and hydrazine, and
1,1-dimethyl. Importantly, phenylethyl alcohol was detected from the all wines that have a typical rose like flavor. But sensory test results
and preference of kiwi-persimmon (7:3) mixing wine was better than the other wines.
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FE2AH L5772, Aty at et oA 9 |4 HE-L 0.4% rapidase H7} Al 242+ 12°Brix (Zehe)

st A 30 o2 A H s g o]l o8l HrFE gl e Hrkd 9} 18.2%brix (T E7H) = Lhebyto o] SH9Iehe. 102,18 g/L (2

o AR EA, Wt F-IAE) S AL, ok 3k A W A che) 2} 207.33 g/L (ThE7H & 7R A LpeRde). &4 d7t
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(very good)7H2] 5341 0.2 B7}Ste] $A| 41shsint 0.4% rapidase 2] A] 22} 89.80%5} 81.64%2] 4588
ER St 4=87d phenolics= &4 7ol whet 5214 <1

SAEM z}o| & HolZ] 9o, 0.4% rapidase 2] 2] A] 2.26 g/L (T}

7} A% A3H=SPSS 12.0 package (IBM)E A}-8-3}o] FAF )2} 5.82 g/L (5-7H 2 Vel 2 E = 34 H7heFo|

B Sslgn PR uAR Jepfglch el s 7RSS thiAlA 02 2 45ke] 0.4% rapidase 4] A1 0.268

H7} Axke] G294 HA-& ANOVA test2 248 A3} (k) 0.564 (e-2H = WrebstTh

o ZF A L7Fe] SO A2 5% (P < 0.05) S-o|=Fol| A HEZE Jang 5(2014)2 Z}2]of pectinase, cellulase 2! 23+ G 4~ 4]

st 2] 57} 715 w2t pH 5.359] 4] 5.30.2 2 pH 5.339]| 4]

Table 1. Pairwise similarity between Saccharomyces cerevisiae Y28 and other Saccharomyces genus closely related yeast based on 26S rRNA gene

sequences

B Similarity (%) with 26S rRNA gene sequences’
Strains
1 2 3 4 5 6 7 8

1.Y28 100

2.DC3 99.6 100

3.RH6136 99.4 99.8 100

4.IFO1802 98.0 98.4 98.4 100

5.1FO1815 97.1 97.5 97.5 97.8 100

6. CBS380 97.5 97.8 97.8 98.7 97.6 100

7.al24 98.5 98.9 98.9 99.1 98.4 98.5 100

8. TJ14MO1 97.8 98.2 98.2 99.1 98.0 98.5 99.3 100

* Calculated with CLUSTAL W and the PAM250 residue weight table.

" Then strain S. cerevisiae Y28 (KU499844), S. cerevisiae DC3 (JF715188), S. pastorianus RH6136 (AJ508593), S. kudriavzevii IFO1802 (AB040995), S. mikatae IFO1815
(AB040996), S. bayanus CBS380 (AF113892), S. paradoxus al24 (FN868260), and S. arboricola TJ14MO1 (JQ914741).
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Table 2. Physicochemical property and juice yields of freezed kiwi and persimmon according to rapidase treatment concentrations”

Rapidase treatment concentrations (%)

Contents®
0 0.1 0.2 0.4

Kiwi

pH 3.64+0.13 3.56+0.12 3.54+0.12 3.51+0.12

Brix (°) 11.40 + 0.41 11.60 + 0.41 12.00 + 0.42 12.00 + 0.42

Browning degree (420 nm) 0.819+0.03 0.275+0.01 0.282+0.01 0.268 + 0.01

Reducing sugar (g/L) 90.98+£3.18 93.22+1.06 102.18 £3.58 102.18 £ 3.55

Soluble phenolics (g/L) 2.03+0.07 2.07 +0.07 2.15+0.08 2.26 +0.08

Yield (%) 76.40 +2.67 82.00 +2.87 83.60 +2.93 89.80 +3.12
Persimmon

pH 4.89+0.17 431+0.15 42+0.15 4.11+0.14

Brix (°) 17.20 £ 0.60 17.60 + 0.62 18.00 + 0.63 18.20 + 0.66

Browning degree (420 nm) 0.537 +0.02 0.851 +0.03 0.622 +0.02 0.564 +0.02

Reducing sugar (g/L) 201.01 +7.01 199.05 + 6.89 208.08 +7.22 207.33 +7.28

Soluble phenolics (g/L) 5.80+0.20 476 +0.17 531+0.19 5.82+0.20

Yield (%) 44.61 £1.56 70.90 +2.48 78.55+2.75 81.64 +2.88

" The juices were treated with 0, 0.1, 0.2, and 0.4% rapidase at 45°C for 4 h.
" Values indicate the mean’s of three replication (n=3).
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Table 3. Physicochemical property and juice yields of freezed kiwi and persimmon according to rapidase treatment time”

Rapidase treatment time (h)

Contents’
0 0.5 1 2 4
Kiwi
pH 3.62+0.13 3.55+0.12 3.51+0.12 3.53+0.11 3.51+0.13
Brix (°) 12.70 + 0.44 12.40 +0.43 12.20 + 0.43 13.00 + 0.46 13.00 + 0.46
Browning degree (420 nm) 1.37+0.05 0.33+£0.01 0.317+0.01 0.306 + 0.01 0.313+0.01
Reducing sugar (g/L) 98.57+3.45 99.62 +3.50 100.30 + 3.51 105.79 +3.70 112.26 +3.37
Soluble phenolics (g/L) 2.01+0.07 2.09+0.07 2.13+0.07 2.18 +0.09 2.39+0.08
Yield (%) 73.00 +2.56 80.60 + 2.82 81.00 +2.84 81.60 + 2.88 84.00 +2.95
Persimmon
pH 481+0.17 477+0.17 4.67+0.16 448 +0.15 433+0.15
Brix (°) 17.40 +0.61 18.20 + 0.64 18.00 + 0.63 18.00 + 0.62 18.40 +0.62
Browning degree (420 nm) 0.144 +0.01 0.281 +0.01 0.379+0.01 0.554 +0.02 0.717 +0.03
Reducing sugar (g/L) 211.69 +7.41 213.42+7.47 206.27 +7.22 200.93 +7.01 193.34 +£6.70
Soluble phenolics (g/L) 1.27 +£0.04 5.98+2.41 6.54+0.23 597+0.21 5.32+0.19
Yield (%) 61.25+2.14 69.01 £2.42 74.00 +2.58 77.71 £2.70 82.70 +2.80

* The juices were treated with 0.3% rapidase at 45°C for 0, 0.5, 1, 2, and 4 h.
® Values indicate the mean’s of three replication (n = 3).

R 7o 2 7hgollA EFdS 91 pectinase X
cellulase 5} 28 G A5 0]-835}32 )t Rombouts and Pilnik,
1979). Grassin (1993)-2 A} 2 of| pectinlyase, hemicellulase
9 cellulase 52 ¥E3tot= Bala AS H7lslo] 2-3A]17F HE
& 5 7&0] 1323% H&= p&o] 7Rt Barskgich
Jang 5(2014)2 o) BEma A 2] A] 0.54]7F A 2]
T2 AL 7184 15 E-L10.58%brix, pHE] A 5282 12
A7 2 2] 74(10.80°brix £23, pH 5.24)9} SLEEtha B 116}
931, ZPAE L 1 A7 A3 % gho] S Al E A 4-E Zksic}
L Harsto] J ALt fARSHRI T Park T Kim (2009)-2 ARt
Aol max A 2] 35 phenolics $HF 574 A} 2] 2] AJ7to]
7ol et 30°Cof| 4] BEg- Al FA = AL vlu]et o
£ 57163l o™ 40°Cof| A BEG- Al @.38] 2] FA =AY Zhas
Bl AES 2921 50°C §Eg- A] 30°Col| 4] REG-A1 X1 A3t
S} G AR SPAFS Lpepiicka B 15k Jeong 52010)2
0.5 K17k} 1417 HES: A] 4747) b 2 2 2] A]7ko] w2
Z}o| 7} uu]sictal B 11813 31, Shin 5(2007)-2 protopectinase
2 B a4 A2 A] S8o] 71T Batase] 14|71
A LAIZE30% Aol 0] 43 AR5k 31 1 3fo] 2
ok ARG ATHE Lrebiict. 0|9k 7o ATFER T4 47
RIZES 1A17F o)A 1] 5o ol A 0.7 Bhekelgick,
S, dia-¢te) 739 rpidase -4 2] 4417F & 2 e of -84
phenolics 3F&(Table 2) 2.t} 0.3% rapidase #| 2] 2|5 ZHHH

-89 phenolics 3(Table 3)°] W7 Yepylt]. ol=

t

rpidase T4 2|2 U 2RA| &40 2717 =Rl (autolysis)
of oJ5f) S7tet AR FZE 9ok

ACkelet gt EBHmAIZo| of3fal S

Hehef-vi 54k SRttt S=9] o] 5keha] E4J-2 Table 4%}
2okt M50 pHE BEa 2 7)(0 day) 3.61 (et a7t =
10:0)014 3.76 (Zrehel: i3k = 5:5) == o] oo, Abe =
1.96% (retel: o &4 = 5:5) el 4] 2.20% (rehef: o -4k = 9:1)
FEO 2 7ho] Hlgo| oyl whet 7HAstoit T
158.25 g/L (ZFchel]: g 27k = 10:0) 0] 4] 231.62 g/L (Zrctef:of
B4 =5:5)2 7+e] vHlgol oo utet ekt WaE
7](14 day)<] pH=3.69 (Zchal: o -7 = 10:0)0) 4] 3.77 (3
Chef: 57t = 5:5) = 7ho] Hlgo| oty ol whelpH7}3ke
o, Waz7] pHe} vlaste] Ao Wk} ¢lgleth Ate=
2.07% ekl a2 = 10:0)01 A4 1.51% (Frehel: -3 =
5:5)% 7+o] H7kego] Frhekel upak Ak 7t st al i E
Z 7)) asto] uf9- WA bt 7R84 12 9.6%brix
(ZreteR:o-&-3F = 10:0) 0| A1 8.8°brix (Fe}e: oh-5-4h = 5:5) 1
o, FUFL6.09 g/L (o E7t=10:0)0] A 6.90 g/L
Frehel et =5:5) o &2 oot a2 vlEof w
2} 718 g Eat 3] 2 Afol= itk GRS
2 R 11-12% 5 54 71 vl&o wetbs] & 2jol&
Holz] ookt ¥hE 2 7)(0 day) 2] +#4=4=7.45 log CFU/ml©|
Qlom, BFEE7] ¢4 10:0, 9:1, 8:2, 7:3, 6:4 L 5:5 7zt
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Table 4. Comparison of physicochemical property and viable cell numbers of kiwi-persimmon must and wine according to mixing ratio of kiwi and

persimmon juices
Mixing ratio of kiwi and persimmon
Contents”
10:0 9:1 8:2 7:3 6:4 5:5
Must (0 day)
pH 3.61+0.13 3.63+£0.12 3.66+0.12 3.68+0.13 3.73+0.13 3.76 £0.13
Acidity (%, lactic acid) 2.14+0.07 2.20+0.08 2.17+0.08 2.14+0.07 2.13+0.07 1.96 £ 0.07
Brix (°) 23.80+0.83 23.80 +0.83 24.00 +0.82 23.80+0.84 24.00 +0.84 24.00 +0.84
Reducing sugar (g/L) 158.25+5.54 179.52 + 6.28 204.54 +7.55 215.64 +7.92 228.38+7.95 231.62+8.11
Alcohol (%) 0 0 0 0 0 0
Viable cell numbers (log CFU/ml) 7.45+0.25 7.45+0.26 7.45+0.25 7.45+0.26 7.45+0.26 7.45+0.26
Wine (14 day)
pH 3.69+0.13 3.70+0.12 3.70+£0.12 3.73+0.13 3.72+0.13 3.77+0.13
Acidity (%, lactic acid) 2.07 £ 0.08 2.03+0.07 1.96 £ 0.07 1.84 +0.06 1.64 + 0.06 1.51£0.05
Brix (°) 9.60 + 0.32 9.40+0.33 9.20+0.32 9.00 +0.32 9.00+0.31 8.80 +0.31
Reducing sugar (g/L) 6.07+0.21 6.52+0.23 6.56 +0.23 6.68+0.22 6.85+0.24 6.90 =0.22
Alcohol (%) 12.00 + 0.42 12.00 + 0.42 11.00 + 0.39 11.00 + 0.39 11.00 + 0.38 11.00 + 0.39
Viable cell numbers (log CFU/ml) ~ 7.57 + 0.25 8.52+0.30 8.35+0.29 7.76 £0.27 7.88 £0.28 7.11£0.25

* Values indicate the mean's of three replications (n = 3).

7.57,8.52,8.35,7.76,7.88, & 7.11 log CFU/ml = ER} T
Woo £(2007)2] R ilof| it 2 A& T2 g1 50| u}
2 ol 9919 A= =g 27] 1.03-1.04% 50| A
g 3 1.15-1.33% 2 a7} A Eof ufet Z71skclar B2l
5191 © 1, Towantakavanint 5(2010)23%£9] g1 52 2+
ol efel Wha =2y 27] AE = 0.68-0.72%% Z7)5l=
S el e, Joo 2012t el Ta F ia
97 Ak =8.38 ml (0.1 NNaOH) 2 Z7}5}0] B Lol A
o|3F5ith 20,25 W 30°CL 3714 AR THE 2= 2 79 ¢}¢l
vy 2 uhgrp g E o] uet wa 2044 0.75-0.79% 2 &
4bo] Zragithar B arsto] 2 et FALsH tHKang et al.,
2011). 5%0] ax F=7 e ool Wra A wHE 27
22°brixof| A W 8 U 8°brix & A3 T A EHA G4 5]
ittar B 31819 3(Woo et al., 2007), 3 £2] g 452 2+
il @bl ¥k 5 Wy % 7] 22°brix of A] 1:'P_§7]— Zl 5‘“5101] T—q'
g} 7hasto] W 1627 6.0-7.3%rix 2 7FAath
519 CHTowantakavanint et al., 2010). &7 A ¥ g = ‘?jj
7] BHATO 69,14 g/Lol| A BHT 5.9.24 /L& 7}AE}o]
9‘}'%}\]:6]' 83e Uetlisitkloo et al.,, 2011). 2ol
2013) Zohef a2 A% Al pHL wa2F s
281l FAE = S7bek e, dH & S 157t
7—%5‘1 57}5}012“1 Oloﬂ ”—O}Oﬂl s

Fl

]1

l.

OI

OF
o}

=32l A Als2d AllE

aritet Sz SRzl R7I H Rald e

=

whazol §714 W gelT e
Tables 5-63 ZHQtch 2F& 0 dayof 10:0 (o) : Tj5-3h), 9:1,
8:2, 7:3, 6:4 2 5:59] §I)AF & &=k 7171 22.00, 18.91,
17.44,15.92,14.80 ¥ 12.63 g/LF o™, ¥+& 14 dayof F7]4F

acid O] 9&3‘:‘4 =ik %@4 Hlgo] S71 &45 f7|4h shfo| W
o5 tH(Table 5). o] A} 2 FE EHEJ F 71 Al ek o] Algk
o2 A=k
£ 0 9504 g/L R
TJooetal.,2011), 7t 9}
0.91 /L& Z7}3Heha ¥
1, Park 5(2013)22%2] Zlg
e A%t 7§l~} Akt A1kl citric acid 2+ 2
ok Ve = succinic acid7} 2 8 7]*?2& H 13}
A= oF7 Aolstk ol ‘:]' o|e} -2 A= Xl
5, A EG 5 A 9 g s U iha ks
o] ztolof| oJgt Ao & ”&E"E]‘”E}.

Fehel-thB gt SRTAFO] 29 L W 0 dayel
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Table 5. Distribution of organic acid contents of kiwi-persimmon must and wine according to mixing ratio of kiwi and persimmon juices

Organic acid contents

Mixing ratio of kiwi and persimmon

(L) 10:0 9:1 8:2 7:3 6:4 5:5
Must (0 day)
Oxalic 0.53+£0.02 0.48 £ 0.02 0.47 £0.02 0.48 £0.02 0.48 £ 0.02 0.48 +0.02
Tartaric 3.66+0.13 3.57+0.12 335+0.12 3.08+0.11 2.77+0.10 2.40 +0.08
Malic 2.55+0.09 2.50 +0.09 2.41+0.08 2.31+0.08 2.23+0.08 2.07 +0.07
Ascorbic 0.33+0.01 0.31+0.01 0.29 +0.01 0.28+0.01 0.23+0.01 0.20 +0.01
Lactic 1.51 +0.05 1.27+0.04 1.21+0.04 1.09 + 0.04 1.04 +0.04 0.61 +0.02
Citric 11.21+0.39 10.24 + 0.36 9.27+0.32 8.39+0.29 7.54 +£0.26 6.52+0.23
Succinic 0.91 +0.03 0.5+0.02 0.41+0.01 0.23+0.01 0.46 +0.02 0.30 +0.01
Fumaric 0.04 +0.00 0.04 +0.00 0.04 +0.00 0.04 +0.00 0.05 +0.00 0.05 +0.00
Glutaric 1.26 % 0.04 ND° ND ND ND ND
Total 22.00+0.77 18.91 + 0.66 17.44 £ 0.61 15.92 +0.56 14.80 + 0.52 12.63 +0.44
Wine (14 day)
Oxalic 0.16 £ 0.01 0.16 £ 0.01 0.17+0.01 0.22+0.01 0.21+0.01 0.21+0.01
Tartaric 3.37+0.12 2.96+0.10 2.57+0.09 2.17+0.08 1.93 +0.07 1.73 £0.06
Malic 1.83+£0.05 1.86 +0.07 1.90 +0.07 1.91+0.07 1.87 +£0.07 1.49 £ 0.05
Ascorbic 0.14 +0.00 0.14 +0.00 0.13+0.00 0.11 +0.00 0.12+0.00 0.02 +0.00
Lactic ND ND ND ND ND ND
Citric 7.69 +0.27 6.93+0.24 6.31+0.22 541+0.19 4.69+0.16 3.82+0.13
Succinic 0.39+0.01 0.29 +0.01 0.21+0.01 0.19+0.01 0.16 +0.01 0.17+0.01
Fumaric 0.04 +0.00 0.04 +0.00 0.04 +0.00 0.04 +0.00 0.04 +0.00 0.04 +0.00
Glutaric ND ND ND ND ND ND
Total 13.63 +0.48 12.37+0.43 11.33+0.40 10.04 £ 0.35 9.01+0.32 7.48 +0.26
*Values indicate the mean's of three replications (= 3)
"ND, Not detected.
Table 6. Distribution of free sugar contents of kiwi-persimmon must and wine according to mixing ratio of kiwi and persimmon juices
Free sugar contents® Mixing ratio of kiwi and persimmon
(&/100 ) 10:0 9:1 8:2 7:3 6:4 5:5
Must (0 day)
Sucrose 0.73+£0.03 1.12+0.04 2.03 +0.07 2.14+0.07 1.67 £ 0.06 1.51+0.05
Glucose 8.65+0.30 10.58 +0.37 11.44 +0.40 10.03 +0.35 11.30 + 0.40 11.22+0.39
Fructose 8.25+0.29 9.77 +0.34 10.24 +0.36 9.52+0.33 10.43 +0.37 10.47 +0.37
Total 17.63 +0.62 21.47+0.75 23.71+0.83 21.69 +0.75 23.40 +0.82 23.20+0.81
Wine (14 day)
Sucrose 0.15+0.01 0.26 +0.01 0.20+0.01 0.24 +£0.01 0.24+0.01 0.21+0.01
Glucose 0.17+0.01 0.05 +0.00 0.02 +0.00 0.09 +0.00 0.03+0.00 0.03 +0.00
Fructose ND ND ND ND ND ND
Total 0.32+0.01 0.31+0.01 0.22+0.01 0.33+0.01 0.27 +£0.01 0.24 +0.01
*Values indicate the mean's of three replications (n = 3).
"ND, Not detected.
10:0,9:1,8:2,7:3, 6:4 2 5:50] G|t} & G2 742H17.63, /100 g0 R A& WHE T fo] Ak Ejo] Hha gy ofl= &

21.47,23.71,21.69,23.4 2 23.2 ¢/100 go] %2

[e]
o, g 14 day

of fElge] & =k 24210.32,0.31,0.22,0.33,0.27 2 0.24

o] slafo] & #{5|A ol i o AeFo] sucrose U glucose
7} SoFtHTable 6). Park 5(2013)2 25-90] Zhr}e) Wi zo)
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Table 7. Comparison of Browning degree and soluble phenolics of kiwi-persimmon must and wine according to mixing ratio of kiwi and persimmon juices

Mixing ratio of kiwi and persimmon

Contents”
10:0 9:1 8:2 7:3 6:4 5:5

Must (0 day)

Browning degree (420 nm) 0.387+0.01 0.304 £ 0.01 0.205+0.01 0.176 £ 0.01 0.156 + 0.01 0.165+0.01

Soluble phenolics (g/L) 2.54+0.09 2.62 +0.09 3.00+0.11 3.42+0.12 3.76 £0.13 3.80+£0.13
Wine (14 day)

Browning degree (420 nm) 0.412+0.01 0.307 +0.01 0.325+0.01 0.228 £0.01 0.212+0.01 0.222+0.01

Soluble phenolics (g/L) 1.00 +0.03 1.00+0.03 1.06 +0.04 1.07 £0.04 1.13+0.04 1.25+0.03
*Values indicate the mean's of three replications (n = 3).
hND, Not detected.
SeldS 245 A3} sucrose, glucose, fructose”} 725l 5(2006)2] TH7elel W Chung 5(1984) 2] Al o A] 2k

i

O}, fructose 3EFo| 71 =& Ao 2 H 113t} S, 2L
3 Woo and Lee, 1994), E-52-2}55(Choi et al., 2006b), T-7F
2}ol(Cho et al., 2006), 2] 2F1(Kim er al., 2008), -7+ A
Al @kel(Joo et al., 2011) W EH 2]4= 2}¢](Cho and Joo, 2014)
2 dbg I 2= g W 0 i 0]-8-AJ 0] sucrose, glucose L fructose
Ql Ao Z HilEo] 2 g & sucrosew= Y HE AESER] &
L glucose E fructose= A% AESE AL B 115}o] B 1o}
= /dolg AuE Ko, & Aol 4] FEel gk oY mktof ot
Qe fructose -4 ©]-85h= A o= FThE Qi

S F

o

Fl

Frietet chSz Sgtntedze| 2 3 8 phenolics

XLE‘rﬂi o5t Al s=o] A= 9 484 phenolics
-2 Table 73} ZQtTh. HAE(0 day)oll 10:0 (Frohef: o
7&), 9:1, 8:2, 7:3, 6:4 W 5:59] ZAWH == 717+ (0.387, 0.304,
0.205,0.176, 0.156 2 0.1650] 2] 0.1, 3+213(14 day)ol] 24
= 7+710.412,0.307,0.325,0.228,0.212 W 0.222 2 W §{ &
AR A= Yl o) g4t 7ol mhE Aol =LA &%k
o}, E3taAl 22 2] 4=8-4 phenolics g2 0 day o 10:0 (T}
2. th27h), 9:1, 8:2, 7:3, 6:4 L 5:5%= 7}7+ 2,52, 2.62, 3.00,
3.42,3.76 0 3.80 /L& 7+0] v]g-0] Z7Vghol| uhep 2R &
7131t 14 day ol =84 phenolics g2 7427} 1.00, 1.00,
1.06,1.07,1.13 2 1.25 g/LZ ¥t &q A7} vlzb7 X & tf2-7te
H]&-0] 35245 4~8/d phenolics 0] l—ﬁ"“‘/}
5FO thE HTE o] &3 Xk epelo i E
oAl WA = AR A =T} %‘iﬁiﬁ}l Har
(Wooetal.,2007), G ool dta A| 2= =wry
8 ZF7)9] sy A9 gl o w(Cho et al., 2006), thE-
Al @Fel A ZHHE710.176-0.162 70 2 A 9] M3}
2 tH(Joo et al., 2011). Joo 5(2011)2] &7} ¢1A] 421, Cho

Al
i

7)o}
i

PN'
) _ch rlﬂ
f

20 r& T

=32l A Als2d AllE

el gt sl & 7ot fapoic

© & phenolics §F0] 7F43H= Z1-2 phenolics 2] A5
sfe} ojet Bl o] A = F7HE ofu|sh=d] ol of wef
Troll A rtel-thaat S5 o] wa dp oA s
W= 271819 tHSong et al., 1988).

_1>4 -loi'

-101! F]-DZ i,o—{n mg mE
N e

Hrhiol izt BamRel SlMe Bx

Weiejel gt Eaaze] Byl4Re) B4 Aas
Table 83} Q). 652 rhel-th g4t ol A 29
T 7ol ERIEAL, 3 FA o2 HEH RS
2-fluoropropene, ethyl acetate, dimazin, ethyl propanoate,
1-pentanol, ethyl butyrate, isoamyl acetate, ethyl hexanoate &
phenylehtyl aclcohol 2 % 9% Q9ith 8 F7|AHEL |-
pentanol & Z+2} 56.55% (10:1), 64.49% (9:1), 78.59% (8:2),
73.77% (7:3), 81.23% (6:4) & 77.99% (5:5) S 2 t)5-7F 7}
of wel &o ATE Lo, o W cthyl
acetate’= 7t H7}ol mhet e SRS ey gick

2 Aol A Zehe-th e S =8 AR
o] ethyl acetate= "2t -4 = 58] XAk} ethanol @] ester
s} o13)) A A =] w(Schreier, 1979; Ebeler, 2001; Lee, 2014),
I3 =39 ethyl acetatet= F=FOA] HIIEL} 42 FS
2 qlof BAAsHY] §2le] H7]% Pk mE EFTAF

oA 52 o7 AH&E g A 2l phenylethyl alcohol- & %]
2} GARSE 32 Y, isoamyl acetate+= vlj3FS U, ethyl
butyrate= 7451 frief o] aF5tet ko 2 oejA glou] 1
Qo)A B 7 7] F7HR4S A4 0.2 cthyl
butyrate $FF-2 QI Sun et al., 2011; Jo et al., 2013; Park et
al., 2013). RE A|goA 7P =& &9 FriAdEql
I-phentanol-& & 722 A B3 WA 403 4= 9lo] o
A 520l ThE A 24 A 22 A ste] 91elo] = 4= glom,
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Table 8. Distribution of volatile flavor compounds of kiwi-persimmon wines according to mixing ratio of kiwi and persimmon juices

RT2? Mixing ratio of kiwi and persimmon / Area%”
No Volatile flavor compounds .
(min) 10:0 9:1 8:2 7:3 6:4 5:5

1 Methyl isovalerate 1.953 0.34+0.01 0.58+£0.02

2 Propene sulfide 1.987 0.14 +0.00 0.12+0.00 0.74 £ 0.03 0.39+0.01

3 2-Fluoropropene 2.170 0.67 +0.02 0.85+0.03 0.80 = 0.03 0.77 £0.03 0.81+0.03 1.41£0.05

4 Ethyl acetate 2439  20.194+0.71 15.13+0.53 7.35+0.26 9.11+0.031 5.17+0.18 8.44 +£0.32

5 Isobutanol 2.611 436+0.15 4.50+0.16 430+0.18

6 Dimazin 3.183  16.90+0.59 8.26 +0.29 448+0.18 3.72+0.13 3.30+0.12 5.38£0.20

7  Ethyl propanoate 3.670 0.46 = 0.02 0.37 £0.01 0.12 +0.00 0.27 £0.01 0.16 +0.01 0.20 £0.01

8 1-Pentanol 4173  56.55+1.98 6449+226  78.59+£280 73.77+2.58 81.23+2.88  77.99+0.78

9 Isoamyl alcohol 4242 0.22 +0.01 0.27 £0.01

10 4-Methoxy-1-butene 4.991 0.14 £ 0.00

11 2-Methyl-2-butene 4.991 0.28 +0.01

12 3,4-Dimethyl-1-hexene 5.003 0.10 = 0.00

13 Ethyl butyrate 5680  1.75+0.06 1.72 £ 0.06 0.93 £0.03 1.99 +0.07 0.72 £0.03 1.26+0.04

14 D-Valine 5.913 0.22£0.01

15 1-Butene-3-ethoxy 5.913 0.29 +0.01

16 2-Buten-1-ol 5.918 0.20 £ 0.01 0.18 +£0.01

17 3-Methyl-3-buten-1-ol 5.998 0.23 £0.01

18 2-Ethyl-4-pentenal 7.000 0.11+0.00

19 Pentyl trifluoroacetate 7.252 0.08 +0.00

20 trans-1,2-Dimethylcyclopentane 7.686 0.72+0.03 0.52+0.02 0.33+£0.01

21 2,2-Dimethyl-1,3-propanediol 7.692 0.39+0.01

22 1-Methylbutyloxirane 7742  0.46+0.01

23 Isoamyl acetate 7910  1.92+0.05 2.08 £0.07 0.95+0.03 3.40£0.12 1.74 £ 0.06 2.44 £0.09

24 Ethyl hexanoate 11.829  0.23+0.01 0.44 +0.02 0.23+0.01 0.35+0.01 0.29 +0.01 0.46 £ 0.02

25 Phenylethyl Alcohol 15394  0.31+0.01 0.60 £ 0.02 0.58 £0.02 0.58 £0.02 0.73 +£0.03 0.47 £0.02

26 Ethyl caprylate 17.872 0.16 £ 0.01 0.11+0.00 0.20 = 0.01 0.13 £0.00 0.14 £ 0.00

27 Ethyl caprate 23.279 0.06 = 0.00 0.09 = 0.00
“R.T., Retention time.
" Values indicate the mean's of three replications (n = 3).
9:1 ST A FU5HA HEH 1-butanol, 3-methyl-S Tholl A A A o & e A2 Witk di R 10:0-2 Ay
burnt odor 2 £+ WA o] ¢lo] B 4= QlthKimeral,2014). A0 Aldto] 7481gl 0 9:1 EaF QAR 2z 0] ARS L}
3t WE A2 50 Bag WAIS SUels sweaty 2 BRI RICh 8:2 chEgtol ol Aluto] AafElo] 10:0 2 9:17}
rancid8F2- Ve = decanoic acid 2 hexnoic acid7} 1.76~ H|ws}o] Aluto] vjw A & it 7:33} 6:4-& th= X 52} 1]
4.33%2 ]2 gh-=lo] dthlo et al., 2013). F8 F71AJES WHOR Lo HpE BN E3] A, whgk E g2gto] 11
ethyl acetate, 1-phentanol ¥ 1-butanol, 3-methyl 2] &2 A 2 o]# A )3t gt TeE 7ol A= )27 o) 2715
ZPAI7) = Hte] A oo} 8 402 Wt gick. of whe} 7] 54 0.2 §eure] o] S 2¢) oL} 44| phenolics

=
o A 2 0.2 o gre] Faro] 742 Algko] h4¥g)
T HeGHE S715te] 558 gt Heto] Zste] s

e 2 Aol molX) egrek
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Table 9. Sensory test of kiwi-persimmon wines according to mixing ratio of kiwi and persimmon juices

Mixing ratio of kiwi and Contents"
persimmon Taste Color Overall
10:0 3.24+0.11c 3.87 +0.14ab 3.45+£0.12b 3.54+£0.12¢
9:1 3.23£0.11¢c 3.90+0.14a 3.54+0.12a 3.58+0.12¢
8:2 3.89+0.14b 3.92+0.13a 3.55+0.13a 3.87+0.13b
7:3 433+0.15a 4.01+£0.13a 3.54+0.12a 4.10+0.14a
6:4 428+0.15a 3.98+0.14a 3.53+£0.12a 4.03+0.13a
5:5 3.12+0.11c 3.78 £ 0.13b 3.44+0.12b 3.44+0.12¢

Y All values are presented as the mean + SD of thirty replications (n = 30) determination. Means with different lowercase letters (a, b, and ¢) indicate significant differences of

columns by Tukey’s multiple range test (P < 0.05).

d

SETAFE olakshe B4 W WsR/1E Fo A ule
BT ALSIAT W 73 ERTHIFO] 20 3]
4391 1-phentanol & 8- & A28k A1717] 913 o]

s ojo} 3 10 % ApRErh

8 2

H oA =0l g Saccharomyces cerevisiae Y28-%
o|-g5te] Irhef-th et SR AT A2E e B59 &
A A 24 2, o))l i g ued opig Hhg B4 ul

714 B 2Bt AA Kk e 248 k)
L 0.3%, 1AIZ40] 911 SH4-E 0.3%, 3A1710] ¢t Zhekel-
o4 ERTO] pH W 3,693,772 7] Blapr}
Q9o AR W  $75t] 1512.07%2 919l
B7k H7bepo] ZbEeE AbE s wolth Brix W SHIThe
9hg & 7FA8)o] Z+7) 8.8-9.6%brix W 6.07-6.90 g/L A 3iTh
TohafelFo) FQ %7]4}%t artaric acid, malic acid 2 citric
acid 1131, -2 sucrose W glucose-> 1|5 HEE Qi) ¥k
f & 484 phenolics 3Hef A4St At F o2 ZAHES
Z78bo] Z+2F 1.00-1.25 g/L 9 0.212-0.412 s~==0] At} 5

Q 7| A E O & ethyl acetate @} hydrazine, 1,1-dimethyl 7} Q)
S ] Zu| 9} FARSE 8-S 71A] = phenylethyl alcohol T3 &

E A=A AEH Uk WeB7F 23, ekl i e3H(7:3)
EaAFT 2 g EEHA TR 7| S o] ot ¢

s=3h9et.
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