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Quality Changes in Kiwifruit Wines during Fermentation
and Aging with Different Yeasts
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“}Department of Food Bioengineering, Jeju National University

ABSTRACT

Kiwifruit wine was prepared with the domestic new cultivars ‘Jecy Sweet’ and ‘Jecy Gold’, and quality

characteristics were investigated during fermentation with Saccharomyces bayanus Lalvin and Saccharomyces cerevisiae
Fermivin and aging for 120 days at 15°C. Total acidities were 0.94% and 1.22% for ‘Jecy Sweet’ and ‘Jecy Gold’
at the beginning, respectively, and increased gradually during fermentation; highest acidities were 1.49% and 1.26%,
respectively, on the 6th day of fermentation regardless of yeast strain. Alcohol content increased greatly from the
4th day of fermentation and was highest (10.2%) in ‘Jecy Sweet’ fermented by S. bayanus Lalvin, followed by 9.2%
in ‘Jecy Sweet’ fermented by S. cerevisiae Fermivin and 9.4% in ‘Jecy Gold’ fermented by Lalvin and Fermivin
on the 12th day of fermentation. Soluble solid content was 24.8°Brix at the beginning and decreased gradually during
fermentation. The lowest soluble solid content was 9.7°Brix on the 6th day of fermentation regardless of kiwifruit
cultivar and yeast strain. Total phenols in ‘Jecy Sweet’ (1,127 mg/L) were 1.32-fold higher than those in ‘Jecy Gold’
(848 mg/L) and decreased greatly until the 6th day of fermentation, after which they increased slightly until the 12th
day of fermentation. During aging, total phenols increased until the 30th day and were maintained for 120 days.
Quality characteristics of kiwifruit wines were similar between the two yeast strains but were different between kiwifruit
cultivars. Contents of ethanol and total phenolics were higher in ‘Jecy Sweet’” wine than in ‘Jecy Sweet’ wine.
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2 Ao ARge FohEe 220119 11€9) F 1°Ce|
A 67043 A3 AAZF=(Actinidia chinensis var. Jecy
Gold)S} A A= E(A. chinensis var. Jecy Sweet)E A
FE ATFA AGEEGol A Fulstel Abgalolh Ew
Saccharomyces cerevisiae Fermivin 7013 strain(Inra,
Narbonne, France)™} Saccharomyces bayanus Lalvin
strain EC1118(Lallemand Inc., Montreal, Canada)< A}
gehlet,

ECtef 2l M=

Aoels A8 F 1A (Philips HR2860, Ya Horng
Elec. Co., Ltd., Tainan, China)2 #}3}o] AL-&-8}it).
4 10 kg AE(CJ Cheiljedang Co., Ltd., Seoul,
Korea) 2.2 25°Brix7} S A B33t & 232} S payanus
Lalvin®} S. cerevisiae Fermiving 53¢, da2%
7t s S g daEoe] ¥4 540 9AsA Hilng
15°CollA] 127 A= daslHA|(13) A& ¥stE 5743
Aot w3k BHE s 4853 AL 13 oJ¥(Whatman No. 3,
Whatman Ltd., Maidstone, UK)3F th& 22} ¢3H0.45 ym
membrane filter)3}¢] 15°C &8} %7](Qualicool 500,
LTE Scientific Ltd., Greenfield, UK)ol| A 47]1¥ & &
AAZIEA 1E A0 2 #4d A4S SA3ISIT

o

2 ATl E AAZE Ao £35S Lalvin® Fermi-
vin &2 Wggt oS 7247t JG-L3t JG-F= YEhdRL
, AN E #Ade] #E5& Lalvin?} Fermivin 5=
o oflg 77 JS-La JS-F& YERfATh

M

fol

Opi

AtE) pH, 7184 1EE Y oES & =3
Z2=+ 0.1 N NaOH g0 &2 53} HA3lo] Ao =
32F5FA BH(13). pHE pH meter(Mettler Toledo, Schwer-
zenbach, Switzerland)& ©]-83F4] 33| wHE ZA 3Gt}
7heA 18RS FHIFEAN-1, Atago, Toyko, Japan)
& AHgste] SAEH deE e A5 100 mL F
dlo] Z=H{3 & FAA(DK-AL-S/L, Daekwang Co., Ltd.,
Seoul, Korea)® =431, Gay Lussac Table& ©]-&3}
o] 15°CE ®A3FATHLI).

Me Bt gl ZME =Y

A= A=A (Chroma Meter CR-200b, Minolta, Tokyo,
Japan)E ©]-&3to] Hunter LE(MA ), agh(H512), bk
EFAHE)E 33 B 543 & Fago s ey,
ojuf Ag-3+ EF M (standard plate)?] L, a, b g2 27
96.88, -0.16, -0.2931th. A E e} B %= UV-visible
spectrophotometer(TU1800-PC, Purkinje General In-
strument Co., Ltd., Beijing, China)& o]-&3}o] 22+ 660
nm¢ 420 nmolA FH=E A3

01“' u0||

| A

el ZF& A5 E SepPak C18 cartridge(Waters,
Milford, MA, USA)el &A1 % 0.45 pm membrane
filter(Woongki Science Co., Ltd., Seoul, Korea)® o3}
3 A5 HPLC(Waters 2695, Waters) 2 #4133t} ¥4
7+ & PrevailTM Carbohydrate ES(4.6x<250 mm, 5 pm,
Grace, Deerfield, 1L, USA), 3&7]+& ELSD, ol 5422
i acetonitrile?} 33} SFTFE 7308 Esto] £ 0.8
mLe] & o2 o] AT FEd FHFE sEHE Ax
3t ¥ 52 (Sigma-Aldrich Co., St. Louis, MO, USA)&
HPLCZ #4sle] d& xFEapio=zye AgFstalt.
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M

22 Folin—-Ciocalteu el 9J&] A& 200 pLe}t
ZH 1.8 mL=E £33 § 2 N Folin-Ciocalteu’s phenol
reagent(Sigma-Aldrich Co.) 200 pL& 7}3Fe] 2 4o 4
oA 687 WHEAIZ Y2, 20% NaxCOs 600 uLE ¥

St

Ot

=

i
o
gl

ERE F R4S o] 4 mLz 24390 o 98
90RZH Aol A AT F 765 nmolH FHEE ZHaY

th A R59 FHE e ¥FEAE tannic acid(Sigma-
Aldrich Co.)& o] &3l & Ak o g HE A&319r)
(16).
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RE A9 Ade 38 wkaste] Bgho® vehde = 1.22% o a2 Fol= JG-L3t JG-Frt 7+
o, A9 Aol FAAE SPSS(version 12.0, SPSS 1.01%S}F 1.08%2 723ttt 1 o] A3 Z7 ety

Inc., Chicago, IL, USA) §4 T2 135 ]85} ANOVA g 69 o 247 1.23%%}F 1.26%% 71 2 s YE
¢] Duncan’s multiple range test®} Student’s?] t-test® YAt AAXNAYES} AAFE dgol B FH ol F7o|
it BAEA A= Hdd BEAAE X8 = iu‘:«l 3= A gldth 12043 438+ &<t
o, Zt AT kel oAl Apol= X0.0540A4 HF3) TAETE AAN A E 12 tha FradteE S Bl
MLt L, AN EE 12 7o) Wskrt gt gk g A E)
A dme] FAETE H2 A AAE dg o] i FA4tb
o 2 n=t 7 o AN ZE wtadu vy 129 o FAEU)
=L Ao Hol AANAE FFo daFol =2 ZoR
SMEQ} pH M5} FAE AT
Aohel FE9 25 el o2 FAok ol wa vzt pH(Fig. 2)& & A2 Aol AAI = ET} 3.6301% 2
T A7 F FAxe] MetE S tHFig. 1. A4l v drg 2o Fols JS-L# JS-F7F 7H7F 3.413 3.372
29 E gltgdlo] FAEE wa AF AolE 0.94%% o Aol Ha 129704 224 Frleke A%s B
g 29 Fol&= JS-L JS-F7F 242 1.26%9)F 1.32% = o AAF=9 9= 2a A2 Aol 34530y g
w48 S7FeATE w69 Foll 7b7F 1.48%9F 1.49% 4% Foll= JG-L3} JG-F7F Z47F 3.349} 3.34% tha A
2 7P B0 g GERIA B 1290704 A9 dgF Sl B E 1290 284 Skes A% wolvh
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Fig. 1. Changes in total acidity of kiwifruit wines during fermentation and aging with different cultivars and yeasts. JS: Jecy Sweet,
JG: Jecy Gold, L: Saccharomyces bayanus Lalvin, F: Saccharomyces cerevisiae Fermivin.
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Fig. 2. Changes in pH of kiwifruit wines during fermentation and aging with different cultivars and yeasts. JS: Jecy Sweet, JG:

Jecy Gold, L: S. bayanus Lalvin, F: S. cerevisiae Fermivin.
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HaRA e, & AFolAE 1209 S4 jr— ke €4<le
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Ao FFol wet oles A5l
T g Fiol we F
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Horel & Qle] ¥hg 7|3k
I A7z F e 2P E g WwaE A5G
(Fig. 4). 7F-A 13 st #od E39 &8 TF/ol
ZHAIglo] vt WslE Boled wa x7]ol <F 24.8°Brix
2 g rt Al weh AAE] s wE 6 o
°F 9.7°Brix® 7Fg W& @S vERdilen, 1 o] g
1247h2] A A AFS vehdo] dar|gld &
o ehs o] Wskel Ak A S BTt 120 471
b Et 7HEAE PR FEe ¥skE A fliTh Woo
5(13)2 #ohe Hayward &2 5% a8 52 &8
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Fig. 3. Changes in ethanol content of kiwifruit wines during fermentation and aging with different cultivars and yeasts. JS: Jecy
Sweet, JG: Jecy Gold, L: S. bayanus Lalvin, F: S. cerevisiae Fermivin.
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Fig. 4. Changes in total soluble solid of kiwifruit wines during fermentation and aging with different cultivars and yeasts. JS:
Jecy Sweet, JG: Jecy Gold, L: S. bayanus Lalvin, F: S. cerevisiae Fermivin.

Al 7HEA RS HE 270 25° BmxoﬂH 1g 839 & 5ol o} 6.0~7.3°Brix® Attt Baste] B o
o] 8°Brix7}A| 7+AstFthal B.a13}9 a1, Towantakavanit T A7} F-ASE AEFS e AT
5(14)e 3% an 5= v 9]'0 wa Al 7H8A Ao FF a8 TFo mE ok ol wa vt
TPRL whg Z7)o 22°BrixollA oa 165 Tl &% I A7 T Fed g WEE A3 K Table 1).
Table 1. Changes in free sugar contents of kiwifruit wines during fermentation with different cultivars and yeasts (mg%)
Kiwi wine Period Fructose Glucose Sucrose Total
(day)
0 5,095+£20" 5396421 7,857467" 18,349+100'
2 8,001+196" 7,899£152° 690+£513° 16,590+£4758
Jecy Sweet-L” 4 3,750i5%d 1,908+1 }f 707:i:3: 6,366&:64:
(1S-L) 6 260£3" 465+9° 33141 1,057£10°
8 274+13 509+9 33240 1,116222
10 25542° 477+5%% 336+5° 1,068+12°
12 256:+0" 496+3% 326+0°" 1,079+3
0 5,095+£20" 5396421 7,857467" 18,349+100'
2 4,770+828 4,482+62" 1,05122° 10,304=146
Jecy Sweet.F? 4 4,667i1b22f 1,941ﬂ:2§j 748i19b 7,357:|:1§0d
(IS-F) 6 52424° 4391 330+2° 1,293+4"
8 285+4° 67510 3265 1,287+18
10 257+1° 475+4°% 33642° 1,069+7
12 256+2° 460+3°% 339+1° 1,056+6"
0 3,42449° 3,359£10 12,347+1032 19,132+122!
2 7,726£78) 7,785469" 1,415+5¢ 16,927+153"
Jeey Gold-L 4 4,363£56° 2,302422" 768+68" 7,435£80°
UG-L) 6 26410 382+5% 320+0° 96915
8 256+0 37342 32240 95242
10 255+0° 38540 32240° 964+1°
12 255+1° 3871 32240° 964+1°
0 3,42449° 3,359£10 12,347+1032 19,132+122!
2 6,313+34' 5,744+20" 4,714+42° 16,772+99%
Jeey Gold-F 4 5,042:|:1?2h 2,383ﬂ:3:1‘ 1,005:!:0: 8,431:&13365
UG-F) 6 259+4 363+5" 32240 94548
8 257+2° 380+5° 322+0° 960+7"
10 254+0° 4241 32240° 1,001%1°
12 255+0° 4182 32240° 99642°

1)S bayanus Lalvin, S, cerevisiae Fermivin.
Data are given as the mean+SD (n—3)
Means with different letters (a-0) in each column are significantly different by Duncan’s multiple range tests at P<0.05.
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e Zd oA fructose, glucose, sucrose®] HEHS]
W, sucrose”’} fructose®} glucose® vt} H& S UrE}
WA AA2=$ Ed+= fructose, glucose, sucrose’} 2+
7} 5,095, 5,396, 7,857 mg% FfrElol A on, AA==
o+ fructose, glucose, sucrose’} Z+7z} 3,424, 3,359,

12,347 mg% HrEo] AR e, AN EE AAZE
Y fructose$} glucose?] g&Fo] 1.48~1.604] =¢kon A

Al EEE

AA 2= ERT sucrose o] oF 1.57H) =9t}
89 g9 WslE B fructose, glu-
cose, sucrose 5 Wg 6Y7FA S43] #A5R=H,
ol= & o) oetEE Y] WEow Kl
Aot EE &R EFEEE 0 2 Aol S vkl

ek}, Park (21)& 2% 9] 7‘1—1’/}{‘,}] g o] 8y ek

e Bl

< B493%F A3 sucrose, glucose, fructose”’t &=
U fructose g&o] 71 & o2 Husglon, 438
TS Hg 1F7HA 343 SR °]°ﬂ &-ate] 2
G F43] gt vusded, U9 e 5
Lo ot HE AEE YEh= xR aR0] Jdddolyt
g7 AR o] &E7] Wi wart WHAs ¢aE
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Aok H sl

ZIHE 9} EtZO| 35}

Brhel FE3 BE FRo) ©E Brhd) s9le] wiy|7
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(Fig. 5)% Fehel FFol wheh 2 Ao 2 vhehlgle) W

& AE ol = AAZE=T) AA = E R 3.17~4.79H]
1’ #9kem, Lalvin &% 5 H7He 49+
A7Vek ARt vhah =9tk a7k Bk A s
g e A9 s A Ao ‘?——:ﬁ 129 %
JS-L, JS-F, JG-L, JG-F& 424 %7] 53.5%, 36.4%,
58.2%, 67.4%7} ZFastdwul, 7] AAET) =& AA| =
= wtgde] fHAZo] 710w Fermivin &85 3 7}5}ho]
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AES} FAMS Wit S eI

g% (Fig. 6)% Foteh F5o mep & xol& YeEhidE
| g AEF Aol= AA = AIA 2 ERY Lalvin &
A3k 7 9ol = 3.718) o]A =9k o ™, Fermivin &
A7vek A9-Hrhs 4.26v o =9kt Lav|zt w
= RE HadY Ag AAs] FAsigion Wy 12¢
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2 Ho w
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Y o}1g Azt Hx HIE sk
T3] Ashe] 0.35 el Txla E?il, g7k g
of whe} 3| rAdhe AT Hrta Baste] B AT
Aol FANSE B EFS YER ST
A 717F Bekol= JS-L¥} JS-F& @2 8xiks
st o, JG-Lo] A9 54 30d § g§rr) 343
skl o, JG-Fo] %Oﬂt 577 Foll Tt B2
< A8k Solg &S JEd =, 1~Woo 5
(13)9] ®ae} u}iy}xli g 948 § A4S
SN = BANA B PR st =
e Yelg= Aoz weld,

A
FEES
g

{1

-

AR Fel e ok ekl da vzl
M= W3}= Table 29} 2t &g A%
2 ERT AAZET) U Eokow, w
wa 2490 F7Hekel 3 JS-F,

= 4=
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Fig. 5. Changes in browning index of kiwifruit wines during fermentation and aging with different cultivars and yeasts. JS: Jecy
Sweet, JG: Jecy Gold, L: S. bayanus Lalvin, F: S. cerevisiae Fermivin.
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Fig. 6. Changes in turbidity of kiwifruit wines during fermentation and aging with different cultivars and yeasts. JS: Jecy Sweet,
JG: Jecy Gold, L: S. bayanus Lalvin, F: S. cerevisiae Fermivin.

Table 2. Changes in lightness, redness, and yellowness of Kiwifruit wines during fermentation and aging with different cultivars

and yeasts
) 2)
Color value  period (day) Jocy Sueetl ey Sweert ey GldL ey GoldeE
0 36.77+0.71% 36.77+0.71* 38.79£0.23' 38.79+0.23'
2 43.07+0.31™ 34.26+0.44" 35.7840.06’ 37.03x0.11%
. 4 35.21£0.75' 34.22+0.10" 33.53+0.00°" 33.80+0.74"
During abe feh ij abed
fermentation 6 32.63+0.07 33.70+0.03% 35.600.047 32.93+0.04"¢
8 32.37+0.04° 33.35+0.08% 34.09+0.13¢ 33.49+0.03%
L value 10 32.51+0.05" 33.00:£0.04™% 33.13+0.13°% 32.55+0.12"
12 33.73£0.13%" 32.41£0.07° 34.27+0.06" 35.7420.16"
30 33.48+0.09° 33.06+0.28" 36.73+0.04° 35.39+0.05%
During 60 32.05+0.02° 30.81+0.05° 39.55+0.13" 34.40+0.06"
aging 90 33.74+0.03" 31.45+0.04° 35.79+0.02"™ 34.68+0.01’
120 30.55+0.02" 31.34+0.09¢ 35.90+0.02™ 35.96+0.02~
0 -4.35+0.15¢ -4.35+0.15¢ -4.29+0.09¢ -4.29+0.09*
2 -7.01£0.08° -4.26+0.22% -5.65+0.05° -5.79+0.06°
, 4 -3.83+0.10¢" -4.10+0.09" -4.06+0.03' -3.710.11"
During ef f ef j
fermentation 6 -4.13£0.02° -4.000.04' -4.14+0.04° -3.1720.03)
8 -4.07+0.01 -4.34+0.05 -3.86+0.05° -3.00+£0.02"
a value 10 -4.04+0.06 -4.06+0.02" -3.65+0.11' -3.18+0.03
12 -4.0240.05° -3.82+0.04%" -3.6240.03' -3.30+0.07'
30 -3.72+0.03%F -3.62+0.03° -4.45+0.03* -3.44+0.03’
During 60 -3.71%0.02" -3.55+0.05" -4.34+0.04" -3.56+0.05"
aging 90 -3.70+0.02" -3.81+0.02° -4.09+0.03¢ -3.70+0.03"
120 -3.69+0.02F -3.51+0.08™ -4.42+0.04* -3.78+0.03"¢
0 7.20+0.28" 7.20+£0.28" 8.13£0.13° 8.13+0.13°
2 14.19+0.12" 6.86:0.66" 8.85+0.06° 8.28+0.03°
During 4 8.47£1.70° 10.21i0.33f‘ 10.3410.043c 10.96+0.14°
fermentation 6 13.73¢0.04Jf 15.10£0.11 6.78+0.17 8.4610.072
8 11.38+0.12% 11.6620.10° 8.60+0.04° 6.86+0.04
b value 10 8.55+0.04° 12.57+0.02" 8.55+0.04° 8.14+0.02°
12 12.34+0.10" 13.21+0.17" 8.13£0.05° 5.7240.83"
30 11.26+0.10° 12.65+0.51%F 12.09+0.12° 8.68+0.01"
During 60 13.97+0.02" 13.97+0.025¢ 9.99+0.06° 10.01+0.34°
aging 90 10.55+0.08° 10.55+0.08° 11.89+0.03° 10.97+0.06°
120 19.19+0.03% 19.19+0.03% 16.08+0.04 14.90+0.05'

Vs bayanus Lalvin. %S, cerevisiae Fermivin. Data are given as means+SD (n=3).
Means with different letters during fermentation or aging are significantly different by Duncan’s multiple range tests at P<0.05.
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Fig. 7. Changes in total phenolics of kiwifruit wines during fermentation and aging with different cultivars and yeasts. JS: Jecy
Sweet, JG: Jecy Gold, L: S. bayanus Lalvin, F: S. cerevisiae Fermivin.
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