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ABSTRACT

The selection of an appropriate brewing variety plays a crucial role in enhancing the quality of wine. In this study, several
peach varieties (Cheonjungdo, Janghowon, and Sunfie) were used for wine-making to examine the physicochemical and flavor
characteristics of wine. Sunfie wine exhibited a significantly lower total phenolic content (670.14 mg/L. GAE) and higher L
value (90.24), and total acid (0.80%) and volatile acid contents (244.53 mg/L) than Cheonjungdo and Janghowon wine, which
are similar to commercial rose and white wine. The concentrations of citric and tartaric acids were higher in Sunfie wine,
contributing to its refreshing taste. In addition, Sunfie wine showed a strong umami intensity, while Janghowon and Cheon-
jungdo wines exhibited a higher bitterness intensity, potentially because of their higher phenolic contents. This study revealed
the overall quality characteristics of wine from peach varieties, showing that Sunfie is a suitable variety for peach wine

production.
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1. A=

2 AR AMRS dzee AR o4, dexsux 9
39 BEgols S5 5/d¢4] 2023 dol] ALk RS Fulst
o] AFESITE Qe A|ZX SR Saccharomyces cerevisiae

(Lallemand Denmark A/S, Fredericia, Denmark)= AF&-8}%1
o} Ao AL&¥ A2kl 3-methyl-1-butanol(>98.5%), 2-
phenylethanol(>99%), 1-propanol(>99.5%), 1-butanol(99.5%),
ethyl acetate(99.9%), isoamyl acetate(>97%), phenethyl acetate
(=97%), ethyl lactate(>98%), ethyl hexanoate(>99%), ethyl
butyrate(99%), isobutyl acetate(>99.8%), y-decalactone(>97%)
& Sigma - Aldrich(St. Louis, MO, USA)llA] Frufjale] Ab-g-
S} T} 2-methyl-1-propanol(99%)-2
A Flstel AH8ET,

Junsei(Tokyo, Japan)ell

2. ofol M= g

Aol 21 Hools ATk, Fod, Az Ao
AT F 5 kg YEZ St ARAE S

Z3t9th 9855 FH3 & HESold b E(Esseco, San
Martino, Italy)S 9& FA tH] 0.02%((wiw)2] T== A7}
sto] Abshu el oS WA Y HAa"o R
22 °Brix’} HEE A9 & ASaccharomyces cerevi-
A 8] 0.02%(w/w)
Xé?ﬂoa o, 25TelA

T

0 G BEAE §7)
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=40 coﬂH 20¥7¢ 232
947t W} 14 wart &
o] ¥ 15ToA 1047 2k g
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o] AL 9ol S [5TolA] 14YU7F $4 T ocle] F4 B4
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3. pH, (%), 7FSH T E(% Brix) B % Mz ZH

pHT pH meter(Orion 3 star, Thermo Fisher Scientific Inc.,

Fojslglel

o|z}etA Bl | =4 525
MA, USA)E o]&3dte] St F4F §e Hoof #
F4 2 Epolelol 10 mLE 0.1 N NaOH &40 2 pH 8.2

7HA] A8 & malic acid®] $O 2 3Hakale] AFEE1Y
7M1 g2 FHGE=A(PAL-1, Atago Co., Ltd., Tokyo,
Japan)E AHEste] Sttt A= AAA|(UltraScan
PRO, Hunter Lab Inc., Virginia, USA)Z A}-&-3lo] (L,
lightness), 2141 %(a", redness), & E(b’, yellowness) & AE"
£ Regular transmission -2 =733t JERJSITH

4. Pectin &4

Pectin<> Pectin Identification Assay Kit(K-PECID, Mega-
zyme International Ireland Ltd., County Wicklow, Ireland)&
o] &3] 73l Pecting Bl &3llste] pH 12.0
o2 %3P pectate® HEHE T} Pectate:= pectate lyase S
A7F8HH polygalacturonic acid”’} #3112 W&EH B3X3 &
2GS 235 nmollA 333 =A(Cary 60 UV-Vis, Agilent
Technologies, Santa Clara, CA, USA)Z =333t} AAE
X3} ST thy Al ofa AL

A
Unsaturated product = TAXe
AA = reaction absorbance (after 30 min)—blank absorbance
L = path-length of reaction cuvette (=1 cm)
¢ = the molar extinction coefficient of the reaction product

(4,600 M!

of S/ 100 mLE &%
skl SRk, S/ —? 0 mLol| S/TE H7bsted 100
NS 15T =2 24sto] Ito] daS
#27](AL-3, RIKEN KEIKI, Tokyo, Japan)& ©]-8-3l] =%
stk Ak ke 438 S/ 30 mLoll phenolphtha-
lein(Showa chemicals Inc., Tokyo, Japan) &< 3928 X7}
g F 0.01 N NaOHE ©]| 83} pH 8.2~8.37k4] H4g 3k
& Z2t dEko g ks

gl s S Folin-Ciocalteu Bl el wa}l Al 59

HE 3=l 23] Folin-Ciocalteu’s reagent’} S =o] 3
Aoz wAst= del2 =F3UTE AlE 20 |,LL°ﬂ 10%

Folin-Ciocalteu A]2F 500 puL % 20% sodium carbonate 1.5
mLE H7Fsba 241 7F ZoF AFL o)A HP&I\V & 765 nmel|
A EFEE 23T = Z8HE I gallic acid &
T8 dFes gitste]l YeRAITHDou Y 5 2022).
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A E2A2 dinitrosalicylic acid(DNS)H o2 F23}%1
tHJin Z 5 2021). 3143 A]589Y 0.2 mLol| 3,5-dinitrosali-
cylic acid(Sigma Aldrich)= 21]7\5} A1k 0.6 mLE Y1 Be
’R*o“"ﬂ}ﬂ 5% B¢ #Be v A 2ollA Wit o] &

T 42 mLE 78t 550 nmoll A $BEE S 5HATh
Blankb Als t2l SHRTE 22 R Ak g

ct stz =X

oy N

PG TFL glucose EEE HEFHo g Frtste] AAls)
Sith
8. R7I&t B4

7

714k #2418 HPLC(LC-20A, Shimadzu Co., Kyoto,
Japan)E ©|-839th A€m|= 8 mM perchloric acid(Kanto
chemical, Tokyo, Japan)E °]-&3}% 2™, BEu|Z 0.2 mM
bromothymol blue(Sigma Aldrich), 15 mM Na,HPO4(Sigma
Aldrich), 7 mM NaOH(Sigma Aldrich)¢} ¥H&-3 - UV 440
nmol| A F-714H8 2 &390 ColumnS TSKgel ODS-100V
(5 pm, 4.6 mm ID x 25.0 cm, Tosoh Co., Tokyo, Japan)=Z 3}

I L5=E 40CE flow rate 1| mL/minZ dto] 29313t A
& ©91¥H0.2 um, Millipore Co., Cork, Ireland)3F 5 A}-8-3}

el 42 HPLC(e-2695, Waters Co., Milford, MA,
USA)E o] &3} t} o] 542 75% acetonitrile S AF&-3}%]
3L RI detector(2414, Waters Co.)Z 2|32 HAE3INTh
Column Asahipak NH2P-50 4E(Shodex F7630001 4.6 x
250 mm, Shodex, Tokyo, Japan)Z 3}3l &%=+ 35CE flow
rate 1 mL/min, injection volume-> 10 pLZ 3} 231 Th
& o]740.2 pum, Millipore Co.)3+ ¥ AF&-3}At}.

10. TX=E 24

AAE B4 ) 2ol 5 mLE 20 mL vialell WL A}
F(Heracles NEO electronic nose, Alpha Mos, Toulouse,
France)é o] &3le] 53] WHE =33t EAd= T 719
column®] F-2¥ Heracles E-nose(MTX-5 and MTX-1701)&
AH&-3te] FIDZ ZHE319th Injection syringe typel 2
injection volume< 5,000 uyLZ 3}tk 4 27 split
modeZ 3} column &%=+= 50T, trapping === 40T,
injector?] &%= 200T, FIDE 260CE 3}aL, o] 542 F4
2 1 mL/min] F&2= 3t3ch vlo|e] SAX 2= Alpha
MOS SoftwareE AFg-3lo] 1 22" (Discriminant Function

Analysis)2. 2 YERJATH

FobAloh kiR

1. XS 24

b 9je 298 7 2}3](Astree2, Alpha Mos)E |83}
o} 44 E2]7](CR22GII, Hitachi Ltd., Tokyo, Japan)Z 94
1-2](8,000 rpm, 4T)3+ Q1 A|RE AFE 5%=E A3 T,
100 mLE #3l 33] ¥ 274 siqivh. 25542 standard
kit(Alpha Mos)-E* /‘]-&6‘]—04 diagnostics procedure = sensor 73
HE Zelstn APS Pt Aol A8 571 Al
Me 57 Bt = 54 gl A8Ert mom, AR Aot
&gt AHS+= 418 CTS+ AUt NMSE #2428k vehy]
™ BZ2AIAQL PKS 9 ANSE 747} vt 9l ¢2uke] gk
7RIt ZF Al oA Yehs e Ut 2302 WSy
= AlA ettt BE dlolH o] i gi(m)d EFAH2K0)E A
Z5ta ZF AR HlolH e HHgh(X) = EUE X'=|(X-m)

| /o& AN gro2 A8 2F Bte] ATiA]l A3018 &
AT
2. 3N SO |IME BN

|

-4‘3”‘4 7|/ 52 gas chromatography(GC2010, Shimadzu
Co.)E Abgste] A3t 414 columnS DB-WAX(60
m x 0.25 mm Ld. x 0.25 um film thickness, J&W Scientific,
Agilent Co.)E A8-3159.2™ Flame ionization detector(FID)
2 AZE39th Column oven?] &%+ 40C(5% holding),
3T/mine] £E=2 200C(5% holding)7HA] Z 2133} T}
ST A(carrier gas)E BAE o|&dl9on H5L 211
cny/sec(linear velocity), split ratio= 20:1% A7 3} 11, T
7]4 SEE 240T, HE7]9 25 240TE 315tk AE

2 9191 A]FE 10 mLell methylene chloride 2 mLE 7}t
EHZ 150 pm = 1At F1F wkste] SRS &
33l methylene chlorideE Z& 3 thg ©| & A& 283}
Ak

13. 4 Me|

HAATZE A9t RE AL 33 vE 2AXs g0, A7)
£ Had FFHAE UERiSdth Al8REe] Apo] A
ANOVAE A8 3L, Duncan®] 3% ol what o] =}
AR S A THp<0.05). T 5 EA(PCA)L HolE] & W
7+ 3474]9]' HEAS FAs] sl At RE B4
7188 XLSTAT(Addinsoft, Paris, France) 2133 |83}
o] EAsk3lth

A 8 na
1. Za0te] ofafErE S
EaobolRl Az Aget FF AdS fgh o] ¢]
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ESTE 77 o1dE £ U tKBento C 5 2022). !
< pectate lyase°l] oJ3ll 23lE Exsee|ndoz SH=
=4, pectin identification 4] A] HE S E¥ 3182
o] X171 0.5 x 10 ° 014 W Al8 o] EAsTia g
A S\thSingthong 1 5 2004). B7}eF B2 FE2 gl
A Baxslge|ade] $X]710.5 x 107 ool =
Helo] ZA3hE & = Stk olgied B4 & 2
HE Y B4 3 w3 wet ofRle] Frlol 4

Z83k 940|tHLiu J & 2015). 783 13 &
S o] 14 Brix® 7P E8ka Aoz ojqlo
' I3y ¥ 989 FE(14~15 Brix)et 7HF FARIT
HFole] pHE 3.41~4.179 3k Ho]=Hl(Lee HL & Youn
KS 2012), A =@ 9] pHE 3.58, Fods A=+ 42 4.19
9 43002 veRTh 9Rle] FA4F ke A7t 0.73%
2 7P =30 Hes 2 Aede 47 013 2 0.19%=
Mzgof vlg] @dA s Ee F4 FHS Bk HAFe
pHY 4ol #gh 7142 x| A] kot x=Fo] A9
U A Y8 24 e 0.6~0.8%7F Ageitt HaE
2ATHAhn HJ & Son HS 2012). T3+ 9019] pHI} HS+2
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Table 1. Physiochemical properties of peach varieties

Hgol Fgo] WE Hegolelele] olsjela Ul g B4 527

2. 2B0tefolel OlatEE EX S
Bpolsele] olsely 54 2

T, A, Az FFoE Al Heotek]
o

Wi HF

o] AdFE FHS F11%E TE §&82 25 Y +
To 2 AL 5ol AR e ug R g 11
~14 %Brix°] 7| wjzol|, 7}d F=ol wef thket dasS
T3 Bpolelel Al 2v) Hed Aoz Algdtt o]
= T Ao AgzE olo] g3E w AW AES
a7 5 Fo7t Ve FHZ(Longo R 5 2018),
Aaake] B4 me) r1d AxE 24 ¢ e Aol

Atk @le] pHE T HHE P49 F8 81O = pH
7F =5E AAE g4 9 g9l Skl okle] Ea
QHA-& Aallsl =9, pH 4.09] 9121 pH 3.09] 91K
o7l F o =2 vid 3 2 g9xE St o
T B3 Bt Cosme F 5 2012). & oA Aze]
FFo 7 A|x3 oo pHE 3578 AFE, A5 o A
23k 9R19] pH 4.08, 4.1591 B]3l] frejH oz vtomn, o]
= Rl A 9 FE8H F v Ed o3 FAW) A
AE Aol o gx WA Fo] 7 A

L

Soluble Total acid Pectin
Peach sample Classification Apperance  Section Weight (g) Color pH . Y (malic acid, quantification
solids (%) o 3) s
%) ™M)” x 10
Cheonjungdo Peach * | @ 386.30+14.02"2 White 4.30+0.02° 11.33£0.88°  0.13+0.00° 0.83
Janghowon Peach “ @ 244.20+4.09° Yellow 4.19£0.12° 14.33+£0.74* 0.19+0.01° 0.91
Sunfre Nectarine ’ . 151.90+6.05° Yellow 3.58+£0.09° 11.67+0.56°  0.73+0.04" 1.47

Y Values are expressed means of three replications=S.D.

? Different letters in a column indicate significant difference at p<0.001.
% Pectin is expressed that the unit of the unsaturated product formed is molar (M).
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Table 2. Quality characteristics of wine made from various peach varieties

Sample  Alcohol (%)? pH Soslf;zb(l;) (e TGPA% n L* a* b* AE*
Cheonjungdo  10.87+0.05"™?  4.08+0.02° 6.43£0.05°  1,349.44+153.61° 49.48+0.00° 26.08£0.01° 64.77+0.06" 84.05+0.05"
Janghowon 10.77+0.05° 4.15+0.02*  7.17+0.05"  1,453.82+67.95°  49.26£0.01° 19.57+0.02° 57.99+0.06" 77.19+0.04°
Sunfie 10.93+0.05 3.57£0.01°  6.93+0.05°  670.14£7.88°  90.24£0.01*°  1.87£0.00° 12.29+0.02° 13.71+0.02°

" Values are expressed means of three replications+S.D.

? Different letters in a column indicate significant difference at p<0.001, = p<0.05.

® TPC: total phenolic content, GAE: gallic acid equivalent.

o} okele] M= L A, b'ae® FAFUL, L' HEO
~100)5 YERIH 0 A2, 1002 34 Yepd) 2’
AR BT =), b FAH)I FA()A A golTh
e AZeEr 90242 7P w2 vEa, e 2 A
SUL AR GE Bk a @ bRkl A AeEsh
o] A ueh £& ghom veht Ay uc gl
o] A3} gao] FegAA Yehd A& & & AT

ARRE A Bl okl A & 2 s A
1 B 0% CHFerrer-Gallego R 5 2014). L4kz{Ql

ol9] #H S 1,700~1,900 mg/L, ZA| &4l 665 mg/L,
3lo] E9}Ol L 200~400 mg/L Alo]e] S H.olthPaixdo N
T 2007). Ezolele] F wis RS Table 20 VERHS
H Az Fsdelo]l 24 1,349 mg GAE/L 3 1,453
mg GAE/LZ, X&) 21 670 mg GAE/Lel| B]&] °F 2~2.2

AE F712ke S 4] Yl 2751 o (Tsegay ZT
a

2020), 1 ZA¥}= Table 3 YERARATE EFolelle] FA4t
S AF=o A5 9lo] 041%, AZHE 0.80%% LIEL
weh ARbAQl ofele] FAF FHo] 0.6~1.0%Y = 133
< w(Liu J 5 2015), Az eRle] A4 4luks shatar
Uers & F vk AT T AFEe Fadelol

107.2, 158.2 mg/LZ YEREA, A= 244.5 mgLE A&

A

o

28 43} 180~350 mg/LE YERKLiu J 5 2015),
gl pQle] TAk Fheo] AlE ol 7MY Frakste] <

= S} (Vicente J &
2022). FALEE X% 9l FE FHrHE 4tom Epole}

Table 3. Total acid, volatile acid and organic acids contents of wine made from various peach varieties

Organic acids (mg/100 mL)

Total acid Volatile acid

Sample ; i
(%)1) (mg/ L)Z) Tart'fmc Formic acid Malic acid Lactic acid Acetic acid Citric acid Su:;gnc
Cheonjungdo  0.41£0.007” 107.20£0.86° - 13.09£0.52° 125.85+1.25" 31.15+0.38" 8.69+0.30° 47.98+0.35° 21.83+0.53"
Janghowon — 0.41£0.00°  158.20+£2.79° 17.90+1.41*  25.43+2.00° 101.04+6.81* 12.02+1.39° 68.42+4.23° 16.57+0.71°
Sunfre 0.80+0.00°  244.53+5.64° - 12.3740.26°  77.41+4.57° 25.45+1.13° 16.78+0.79° 196.00+11.11° 18.45+0.73°

Y Total acids are expressed concentration of malic acid (%).

? Volatile acids are expressed concentration of acetic acid (mg/L).

% Values are expressed means of three replications+S.D.

9 Different letters in a column indicate significant difference at p<0.001.
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Aellre HEHA B3k, EsolallE F48ke 8 &
71e Az oRleA A B2, AFmelldA AR,
Bzl sitow et 53] Azl A=
22k o] 196 mg/100 mLE, Hoteiele] A44d g &
ol 39 9 71 Ao Alsdnh ARk A3

5. I sotetele| ct atat

FU e wErl 4uE T Rl zolsts FS
IRIE F = FAR, FFshs do] 4SS TR
o gyl A APHASS n)gith FhT g 9l
R/ Al = AMEE =, Eatolele] Shld ke 5 o/l
n|uk A =ato] 9491 15~30 g/L, Aln] A9 ELRIL 30
~50 g/L, =9I ESIQIL 50 g/L ool 3e B oS &
F3FcHFerndndez-Novales J 5 2009). & Aol|lA] A %3

ATE, 59, Az eRle] T a2 Table 49 A
stglom zHzt 0.07, 1.60, 3.99 g/LE EFA =afo]eleld)
s tlFite] gol wEd AMEHA ol fEld &
Foanr AALAE=, dFE e ARy HAE
2] @oktt 2EIMES RIS ete TR HECRE 1
FARIAA AW EA S e vt F= o

(Shehadeh A 5 2019). YR O 2 S cerevisiaeZ T3

Q1H T} non-S. cerevisiae= WHZF o}l A o] FHs}a, b
BT/l 2575 78, R 225 958 X
sh7] 98l &R Wl SEjAlEe] A€ rtKlvit NN 5 2020).
XLl 2F 105 gL 3HrEo] i, SfolE 912 7 g/L
& EA s v, B Aol A 23 Baolelele] FE

o

AN

Hgol Fgo] WE Hegolelele] olsjela Ul g B4 529

AE FFS 1 gL o2 5= 2n] 54 wet 2
PHE T 22S Y8 2%, FAE ¥ A58 ¥ ES

6. ==o0tefele| Uy AV (ME

AW P Rl Fnlol B4AQl 9T o
ofRle] EAE AAste dl 83 9GS it} o]o wet
g IS S5t BeotdRlddA HESHAa 1
ZAI}E= Table 5 Eoolelle] F8 TR

Uy
&

|

alcohol 7 5, esteri 75, lactoneT 1522 & 135°] A
EF A 7P Bo] HEH A2 3-methyl-1-butanol, ethyl
acetate, 2-methyl-1-propanol, phenethyl alcohol, 1-propanol <=
o]t} ©] ¥ 3-methyl-1-butanol 2! ethyl acetate= 7+2+4]
o7 A Jgs 713t dEA d=d(Cortés S &
2005; Barbara JA S 2020), Z+2Z} 3-methyl-1-butanol®] &+
< AFE=oRlelA 438 mg/L, ethyl acetate= “F 210l
A 271 mg/lL= 718 A vebstth Aleke] 542 vEhy
= 2-methyl-1-propanol-> A Z# |4 196 mg/LZ 71 =Sk
3, Amgko 2 47 phenethyl alcohol> 5 2 HF%E
o| A oF 55 mg/L, A Zd|= oF 45 mgLE AEHUL B
ofe] A2l g2 I3l y-decalactone> A 71A]
ofQl B <k 155~16.7 mg/Le] S Bk 1 9 &
< T A HRT FEoE YT

Aok 2347%2 JEt 7L EDFelA AE 3
Z}o]E Btk DFIS 7oz Ao depele &9

£ UehllE F8 &2 peak areatt= B3l

Table 4. Sugars contents of wine made from different peach varieties

Sample Reducing sugars Glycerol” Free sugar (mg/100 mL)
@b (mg/100 mL) Fructose Glucose Sucrose Maltose
Cheonjungdo 0.07+0.039? 1,033.18+20.36° - - 50.37+2.55°
Janghowon 1.60+0.18° 1,008.47+14.15* - - 85.74+1.48"
Sunfre 3.99+0.21° 948.51+28.13" - - 51.58+1.57

D Values are expressed means of three replications+S.D.

2 Different letters in a column indicate significant difference at p<0.001, and “p<0.05.
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Table 5. Volatile flavor compounds in wine made from different peach varieties

Concentration (mg/L)

# Compound Odor description
Cheonjungdo Janghowon Sunfre

Alcohols

1" 1-Propanol 40.52+1.117%) 42.17+0.48° 50.37+1.32° Alcohol!

2 2-Methyl-1-propanol 188.7746.03° 118.33+1.20° 196.51+3.08° Apple’

3 1-Butanol 11.82+0.08° 11.770.01° 12.97+0.01* Medicine, fruit'

4 3-Methyl-1-butanol 438.00£6.14" 367.453.18" 371.05£2.98" Solvent, earth’

5 Phenethyl alcohol 55.62+1.01° 54.35+0.73° 44.91£1.06° Rose'
Esters

6 Ethyl acetate 196.71+3.10° 271.49+2.39° 211.23+1.94° Solvent, fruity*

7 Isobutyl acetate 13.40+£0.26" 13.73£0.16° 13.68+0.36" Banana®

8 Ethyl butyrate 14.35+0.04* 14.49+0.11% 13.92+0.17° Strawberry'

9 Isoamyl acetate 21.37+0.15° 25.87+0.17° 21.43+0.14° Banana, sweet’

10 Ethyl hexanoate 15.75+0.04° 16.64+0.06 15.54+0.02° Apple, green’

11 Ethyl lactate 18.33+0.07° 24.88+0.15° 20.53+0.11° Fruity”

12 Phenethyl acetate 22.78+1.92° 22.05+0.42° 20.37+0.30° Rose, floral, honey’
Lactone

13 y-Decalactone 16.70+0.17° 15.5240.05° 15.65+0.05° Peach, coconut®

Y #Co-elutions and compounds were numbered from 1 to 13.
? Values are expressed means of three replications+S.D.

% Different letters in a column indicate significant difference at p<0.001.

' Alvarez MG et al (2011).
% Soares RD et al (2015).
* Barbara JA et al (2020).
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Fig. 1. Discriminant function analysis (DFA) plot of the flavor of peach wine made from different varieties using an
electric nose.
C: Cheonjungdo, J: Janghowon, S: Sunfre.
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Fig. 2. Taste profile of an electronic tongue for peach wine made from various varieties.
AHS, PKS, CTS, NMS, and ANS are names of electronic tongue sensor.
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