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Abstract To increase the added value of peaches and utilize overproduced peaches, it is necessary
to develop peach raw materials in various forms. In this study, usefulness of juice as raw material
for vinegar was investigated by comparing and analyzing the characteristics of the traditional
fermented vinegar prepared with 4 types of juice (fresh, refrigerated, boiled and frozen puree).
Sugar content (6.20~6.50°Brix), total acidity (5.25~5.61%), pH (3.42~3.74), and acetic acid content
(48.81~54.29 mg/ml) of the vinegar were all similar to existing traditional fermented vinegar.
However, contents of total phenol and flavonoid were higher in vinegar prepared from refrigerated
and boiled juice. Therefore, it was confirmed that boiled and refrigerated juice are very suitable
as raw materials for traditional fermented peach vinegar, in particular, it was confirmed that boiled
juice with a high content of total phenol and flavonoid can be used as a high value-added
functional material. These results are considered to be important guidelines for developing high
value-added raw materials for peaches.
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1. M2

E50oN Prunus persica L)= 29 Yg4 I=
r| 2 Rosaceae), AHFE{(Prunus)©ll 45t tHEA2
o5 F sttt Esol= HlER A 9 CoF AlE4
Al g SFoHA dRstal Al #ut oyt
HAHcitric acid), $44Htartaric acid), @4Hmalic
acidl5Y 7144, glutamic acid, aspartic acid,
serine 59 2 ofuieAtS FHolal o ES F
Hz 4 SdHolE 5 I3} 754 E4E B35
I Qlof JFeHy 7HA7F & BHAoItH1-4].

FEuEolA BEsoks AHist] AR A7l Ab=
A7l 7|E 02 m|Fo] Hol mje QMRS AL
& e E244 08 Aujstr] AZt di= 1906
ot} o]F 7| o EHot BAREE wWid F7st3le
o A4 ol Syt 5t BY F st =l
[5]. 2020 7] BA%E A=l ofstd Esob it
2 189,058 tonl®E = U BAEF F T, Al
o] olo] 4R E Wetom AujH2A EFF 20.450 ha
2 A1K31.598 ha), 7121.982 ha), 7+&(21.111 ha)
o olo] 4MAE Yct Akt Esof AufHA ] A
£AQ F7IE HA|got BEgot APito] HJE Ao
A== B} JcHoe).

T2y Beoks AP 5855% B (climacteric
fruin= <743 77t B¢t 380] YAA R A5 F7t
3 FAlof ofg# YA T3 F7Hote] ool o
oF RITETE 22 Hooko] R2o] 47 HalE= E4
o] QEH7I. 1YBE EFHolo] 222 FFAI77 A|A
45 J20 A7) dojdSE AsHA E22A
(melting) ¥FE FASHA] okl AE4do] QoA
gt o] mzof tFEY A7k BEorE 871
of YAl &5k st U=t 15 A 10~ 30%7F
H71=1 Sl AAo|t}. metA {7 Ee Egor &
£0]11 Exole] 7HAZ QMg HA717] el Hsof
£ A= o Ho et AE 2 7R3 7idol
AlEgE AAolTt8].

ZAo] FAHEQ Az SA%E HESHL M 2
HE JEHQ TRAE 5 SIUHE {714 ester, &
5, oflicAl 2 iRt 754 B4 52 RSt QL
o}, of2|et FFE E 7154 A AlUdlA g,
AA T 9 FHAHE FA0) Bgs FH FUEY, T
=35 9 vman 59 a0 vkl FEA SITHIl.

Jet F wepyel 2o] WA o] oS
g Akl Bgote] 2] 2o A ict. et
A BT ANEE Sz Yargo] $715 £ Bgotd
AHE gl T ASHOE FF 4 Ak Y B
$ob ARE A AL Booke] RIS kol
W % skt @ Aol

£ AT oJof Bgote] BT} Bole] £rb
7K S Slel Baote] QJope $4S Hast o 1
o3 g7uEe] s Az AR AU Lob
gtk WA B30 1S 2eldle] PAE (ERY
B0k ARWAAY, YPIE, FIF, ISR
Agslel AEURAZE Azt 19T 455
B0k RS} ol Agdle] FAW PP AR
4379 B30t 99l L Bl AFRANZE o
2 o|3t1a SH(UTS U, pl, FUE UF L 7
S5t G A5G W 2 SehriolE g
HERAs £ A7EUE Bao AFLRAR
BARS SI5) 71 o] ek Aol Hold
Bo0ls ARE AU 98t 7|24t B ROz
Az,

rr
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2.1 M2

Esoh AN 20219 9LHE 109714 %
5= AT #2d Beote Frfistel HE WA
AASIAL mtaf 7t F A5sto] A Baol WS
L Aoy o HoE A3 7 3Y B Y
FEE T F AREsIe SHES 9 H53orE
WE AASHA il BAZ 100CE 6AZE FH5Ho] A
g A& ARSIt 181 Bgor YR (oo A
7T, 7%, e 20209 AxE A& Y
o AH&3HAT.

£

(o)

22 F2 2 MNx
AekS A7sto] 18°Brix® 27] G S 2H3 &

Fob AT, $PYE, F9E 2 YERA 42
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A% Saccharomyces bayanus (Prise de Mousse,
Rilly-la-Montagne, France)& a9 0.1%7} =&
AT F 8/\171}%?} 25°C°ll/~1 A Higste] &
x5 747t0) By

of ¥TE WY 3 %1 L e wns gig 202
1

J

7] St 71ddos
A}%—a}gu}, AR 747494 g3 Tads o3 3
gEstol 72413
Eo} 25- ~27CA AA] Higstel Alxstolnt.

23 YTFS U EAMS

Eool A, A 9 $-ES 7] 9=t
12.4~14.0°Brixgal
6°BrixAtt. 2z A5 A7Iste] 18°Brix® A4St
5 2 4a8ao 10% (v/v)7} HEE FRE HUst

F 25COIA 1497F 37 Bosto] Aahel, W
% 39% 2 YEHds

duz o ¢Fe TEoe
AT AzE 7o) g5 RO NE 1Y
322 elatelo] 94 A7 ¢ 224 W2E ol

% LagA) 10% (v} HES Bttt 2en
25~26ColA] 2197F A7) wieFsle] Ho} WAz
2 Azt

SFZ FFE FREATFAN3]C w2 24249 A=
100 mLE $F% ¥ 97sto] A2 &4 70 mLef 30
mLY SFE 76to] 100 mLE WE F 15CoA
AAZ Aot FAEE 449 A8 1 mlE
NaOH(0.1 N) 8H0& AtepH7t 8.30] =2 w7}
A AAgt & Av]E NaOH(O.1 N) 89 & &4 24t
(acetic acid) ¥O& HATOEH %6}@3}[14] /‘]'E
pHE ZHZk0] A8E5 10 mLA Z+ A|g3o] B33t H
pH meter (Orion Star A211, Thermo Fisher
Scientific Inc., Waltham, MA, USA)Z A|ZALS] AR
S et St Ble e ARAR] A4
o wg} Zk2} HSA(UG-D, Atago, Japan) ¥ &7
(Pocket Refractometer, Atago, Japan)s AR&-5}o]
ZAst9om AMESE A8 2 4 10 pL ol9ith

2.5 07|A|- B

Mgl =t {71 992 HPLC
(Prominence HPLC, Shiemadzu Co., JAPAN)E ©]
a3ato] EA5FHTE Columne Shodex Asahipak
NH2P-50 4E column (250 X 4.6 mm, 5 pm;
Waters, Milford, MA, USA)S ARE3191Y, 4%
£ 30CE FAISHHA, ol 54 &1ll= 25mM KH,PO;4
|07 1.0 mL/min® £E= FASHHAA AlPst
o} AlgoflA E2E 2479 13+ acetic acid, lactic
acid, citric acid, succinic acid, malic acid %
tartaric acid®] EEZAES o]-8slo] 11 =S A&}
k.

Zzre]

Z [z 2 StHL0|E S

Folin-Denis¥[15}& 3-&3to] & ¥z 92 54
AT 200 #L9] 10% 2N Folin-ciocalteu H|&=A]2F
I 2-*7—.}94 Al 100 pLE STt F A4 387k 5t
SAIZL & 700 L9 10% Na,COsE 42 F FaolA
0027t WA, ¥E9 Fg== T60 UV-VIS
spectrophotometer (PG Instruments)Z 765 nmo]
Al EAst9l oM FHE 2 tannic acidE EEE
4z 243 AFgFAe 85t Al® mLF tannic
acid equivalent (TAE)Z HA|5}th.

Davis§i[16] -3-&5lo] & et ol S 54
Sttt 4Z¥9] Al 1 mLol 1 M 10% aluminum
nitrate 0.2 mL, potassium acetate 0.2 mL %
ethanol 8 6 mLE Y1 233 H 4087 A20A HhS
XA ¥k oo FHTE 510 nmoflA T60 UV-VIS
spectrophotometer (PG Instruments)@ &%}
u & ZgH Lot 3R REEAQ rutin® EEE
AR 2% Ao ERE 2 SHilskeinh

3. 2t

3.1 Olatety £4

Zi7}e] B0k AR(PAAY, IIYE, F9F B
$%d) 9 ol A8ole] ARG Ho} felst Hol

AFTRAZE RO uF
=75 2= Table 130 2t

1:1-5 ol OEP 2 E=TE

=

o]
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Table 1. Specific gravity, sugar and alcohol
contents of juice, wine, and vinegar
made of 4 different peach types

Sample Sgpriapyc <S°u§:;> Qfovh/il)
fresh 1.057£0.002" 12.400.11" 0
) refrigerated 1.060£0.001  13.60+0.08 0
Juice boiled 1.062+0.002  14.00+0.10 0
frozen puree  1.035x0.001 8.50£0.05 0
fresh 1.027+0.002  6.60+0.05 10.0
) refrigerated 1.026£0.003  6.40+0.07 9.6
Wine boiled 1.028+0.002  6.80+0.06 9.0
frozen puree  1.031+0.003  6.400.02 10.0
fresh 1.029+0.001  6.30+0.04 0.0

Vinegar refrigerated 1.033x0.002  6.20£0.05 0.0

boiled 1.036+0.002  6.50+0.03 0.0
frozen puree  1.027x0.001 6.20£0.06 0.0

mg/mL)7} B9ttt AR 4550 BLo g 9 9
Aolde AEEA Yot} FA=Es Eo Y=7t
0.30~0.36%, 2210l 0.34~0.41%, 181 AFHF4]
ZE 5.25~5.61% ©o|Jtt. AlEpHE E%of Y=7}f
4.30~4.55, 9}Qlo] 423~435, 183 AEHFAx
7t 3.42~3.74%0 AL YEpT

Table 2. Concentration of acetic acid, total acidity,
and pH of juice, wine, and vinegar made
of 4 different peach types

Acetic acid Total acidity

Walues are meanzSD (n=3).

H[ZFL E5ob 977t 1.035~1.062, B0t 9]lo]
1.026~1.0310]311L EFoF AT aAZ+= 1.027~
1.036°13iH. G E3oF ¥&7} 8.50~14.0%Brix,
9}9lo] 6.40~6.80°Brix, 181 AELHFAZ7} 6.20~
6.50°Brix°|3it}. Haob &, Haof 99l 9 ot
AEHRA X vF 9 G Egof YR 7Y
‘daglo] AR Z0& Uyt ot B5ol ¥E F
B5FdlY BlE E Gt oE dio] Hlg] & Hol
et HYE sto] ¢TE Hart AgH o g2
Y= A2H Bpof o9l ¥ Bpol MEUaaxe}
At

3HH, 7}7ke] Bool g IS WHE AA 42
5ot oRle] AdFg T2 747 10.0%(AF ),
9.5%(388%). 9.0%(FFH). X 10.0%(sFHN=
Z Aol UEA] gokon| Hgol AFURARE

Azsplo] Age L HEL.

3.2 Q7L efEkat M

4E79] Bzol Yne} olE YRE st A|X3 2Rl
2 AEEGA 29 XA acetic acid) T, FAE ¢
A pH 24 A3l= Table 29 Z94th £ Ao =
27| Egol ¥, o9l 9 AFIRARE YAfoR
6ZF(acetic acid, lactic acid, citric acid, succinic

acid, malic acid ¥ tartaric acid)®] {74+ A5}

Sample (mg/mL) %) pH

fresh 0 0.33:0.01"  4.30£0.06"

Juice refrigerated 0 0.30+0.02  4.55x0.08
boiled 0 0.32+0.02  4.36+0.06

frozen puree 0 0.36+0.03  4.30x0.04

fresh 0 0.38+0.02  4.25+0.06

Wine refrigerated 0 0.41+0.03  4.23x0.05
boiled 0 0.34+0.02  4.35+0.08

frozen puree 0 0.36+0.03  4.29+0.06

fresh 53.91 5.61£0.10  3.690.05

Vinegar refrigerated 54.29 5.40+0.09  3.74£0.09
boiled 50.91 5.25+0.07  3.562x0.04

frozen puree 48.81 5.49+0.09  3.42:0.07

Walues are meantSD (n=3).

33 3 Oz ¥ E2EL0|E &

2 Ao e At 7152 ok dRrA EHE
AdHA e F ¥E 9 EGELo|E S 4FFY
Eoof 9=, ol 2 ABIaEAx
HHTable 3). & FlEsd5e YFYFo2 A3 A
B aA%7) 1151 pg/mlE 7P =31 $950
Azt ABEra 427}t 1023 pg/mLE 1 theog
Atk TH, 4579 Esot 98 FAME FHEOI
977 ng/mLE 7V =9tom 4370 Haof ol F

A L=

o=

o R0z e

Selnio|= YL 4559 AR F FHE0l 310
ng/mLE 71 E9tom 9ol 9 AEURAE
B0 QXA FIF 475 pg/ml)T FHE A
BLENE(0 ug/mL)7t 7 BT Bgol 47
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FE o R EeEo|EE Wol eistal AW
2 YAE(160 pg/mbolle=t AL RA
YAANECE AZS 427t 60 pug/mLE 2]

WAz ZetHlol= o] 3.

N

A

Table 3. Total phenol and flavonoid contents of
juice, wine, and vinegar made of 4
different peach types

Total phenols Total flavonoid

Sample (ug TAEY/mL)  (ug REZ/mL)
fresh 261£15% 1217%
. refrigerated 382420 16045
Juice .
boiled 977435 31046
frozen puree 112+10 60£2
fresh 508+29 15945
) refrigerated 345+15 12744
Wine .
boiled 493+21 17516
frozen puree 108+ 9 52+3
fresh 974+37 2242
) refrigerated 115141 6015
Vinegar )
boiled 1023£39 7045
frozen puree 31712 3813

TAE, Tannic acid equivalent
2RE, Rutin equivalent.
WValues are mean+SD (n=3).

4. 1% Y zE

FL 0] Bsot AuHo] = HA Hzote]
kol AA F7let AL MA| ot E5olrt RddH
g Aoz AYFEI 6] EF EHoto] {A
A A i W2 A dzol f-EgoA A
AFFO] 21 30% FE=7MA H71E AL UTHS]. whEkA
E3of A 571 A5 AL BEgote] 7+
= AR5 oE fA] Yoiie BsorE o8t
ot Al 9 7R3 o] AlgRE AAolt &
AN IF7PHAE 5 & & e B0t HE
U822 AR /Esty] sl 4714 7HEHoE A
28 AE(BTAY, IFE, S5 Y= A
BAZE AFsto] 11 4 9 EAZ Bl EA 61t

olgletd] EA(MIF, Bk, ¢ie vk, T4k, ¥
AtpH) 9 24 S92 Y59 SR dHglo] 455
9] oRol & AFIRA R BF A= FARE A0 & UEt
P 5ot 919 I 6.40~6.80Brix, A=
0.34~0.41%, AtepHE 4.23~435 181 47 &
T 90~100%%ch  AsdEARe gdrl:

fu

0.20~6.50°Brix, F4te+= 5.25~5.61%, AtepHe
3.42~3.74, 24t S 48.81~54.29 mg/mL °| 3t
AR AR 4579 Bt ool P ABREAZ
of olsteta] £4.& olHlo] Ao HuE Hgo} o
QM7], ABAALFA%[18] @ AEEFof dHAZ
(1919 ol5tsld EAIAE [AkSIt. o] Aile B
of o}9l &l ABUFA2E Axol7]| At =22 A7}

ZE}

Ao, PIBZF, 395 L YEFAL 25 AT
2 ofnlait}. e, Az

7t @Rt Sl /714 F
71 w2 & Aok 24 8 H|wE A 2
AollA ARG A2 AN T o]H EgotE
d==2 AxH 429 2AF TEH42.51 mg/mL)ECt
Hat 10 mg/mL AL7t %3 EEAE YRS 4x9
ZAF TH(53.22 mg/mL) FARE AoE UERdth
[20,21]. 0|9} 72 Ayl 2A FFo] AR BF
o YoM AAE 4= AT FaTHo| YoM 2
e 4 LS uiditt. AFPATL20]ME B0}
Y o83t AxAR A T wet 2
4k ko] 10 mg/mL o4} Aol7} Hrkal sttt

SHH, B A LoAE 729l P4l 7|15 sl

=
=

A2 A e F Hed EgE kot 3 573
S8 FAksl B Yottt F Hiis e ¢FL
g Foll tiFE dasitrt 24 a Fof Skl
1 EftHro|E FRFS AFE 9 A IFTL AP
WA M3} wotzith. o Yt At
< Haty 59 F d 9 Sk o]
St ole Haot A o Jd F WE 2
gtEo|EV g3 WaNY Fo &Y FOo& {7
Ho7l gEQl A0E Almdrt. F s 24T
HE AAEA F7HHE BRI = e 959 F
o= gFo] 284 E A2 F v IFE B2 4o
2 ettt 3, ARlEo] ARe YRS ERE A%
(1151 pg/ml), 325 9= 41%(1023 pg/mL) ¥ Y=t
AHAF 42974 ng/mb)9] & He FF2 AA=H
Ugt FH(Folin-DenisH) 2.8 & H& FFe 54
AYPATAINEER A% 251 pg/ml, Fv| 4]
%21 pg/mL, AR} AZ:41 pg/ml, & A% 485
pg/mL, & A%; 84 pg/mL, WAl A%; 44 pg/ml,
sk} A% 321 pg/ml) Btk 953 &2 £ 9
(18,21]. EetilolE Tk FEHER AZ(70
pg/mL)2F BAAAFYUR 4260 pg/mL)A &4 &

rolt Ol_n
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Aoy ol AFATLAANY} HTALS u] 7 A%
(194 ng/mlL) ¥ F3}3} 212(92 pg/ml) ErHs @A
T #o] 426 ng/ml), A 420 ng/ml), & 4z
(17 pg/mL) ¥ w4 429 pg/ml) Btk &2 54

g}, 21U St o= ke AgAEli T Azt
Eo] A3 v o] gk A=A v)us oHoH1g).
o]Ato] ZAuolA FAKS EHAdo] 7P =L Azl ZE
T2 YRR AXT Az PSS 9dRE AxT

==
Az0lg gholgt 2= 9lgjth

B QoM 4EF9] E2ol YT (WYY B
BE, 595 YsFd)=E A= X*%%*ﬂél; T OP
(o]

2 ofstta EA(H, FAE, ¥ L FE)T 24
F v 2 SehuiolS YL vL-EASA, o]a}
A B4 9 24 Skl 42E0] AELFAZT} B
T RAT 348 Usd BN 9UER. 398
2 YEFY BF 42 A= £ gl Jog et
k. % ol L SehuiolS e %—%%ﬂf 394
F2 Uz o A2l ¥ Uehtd o A
E4Z AZE 97 YRS YUY L Y5FY
L 393 2 YPNEel o M 48 duign
e ol S10T A8 4 Sl w18 F(Y
g Sa7lo] 7Hgsl 274 B9 A
WA B T 5 ke Aol Ik B A7 Sof 4
A7\nz0] 7R T TR Bol YA
32 Sersteet At B4t 42 F F9EL
% s U %amiol: Bl 14 9t ol
] 4 5 oftfel Bt 1y 24 474

1

ofN

2 AR 2Et DR
HE2o 9448 BRI HANE S, ek
9 oAt B4 59| 4449 A7t Wasich 2
QAPEIE Bhoh AFLRAZ B ohet 7|54
NEAZE S DEIPIA Bgol URE Asiev]
%88 724771 @ 0% Azar

9]
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