Journal of Life Science 2018 Vol. 28. No. 10. 1193~1200

ISSN (Print) 1225-9918
ISSN (Online) 22873406
DOl : https://doi.org/10.5352/JLS.2018.28.10.1193

Physiochemical Properties, and Antioxidative and Alcohol-metabolizing Enzyme

Activities of Nectarine Vinegar

Kyung Im Jung', Han Nah Jung', Na Yeon Ha? and Young Ju Choi'*

"Department of Food & Nutrition, Silla University, Busan 46958, Korea

Korea Tradition Fermentation Culture Researcher, GyeongNam 50807, Korea
Received August 20, 2018 /Revised September 28, 2018 /Accepted October 8, 2018

This study investigated the physiochemical properties, antioxidative, nitrite-scavenging, and alcohol
metabolism enzyme activities of nectarine vinegar prepared by a traditional fermentation method. The
pH of nectarine vinegar was 3.70, the sugar content was 8.87 “Brix, and the total acidity was 6.29%.
Among organic acids detected, acetic acid was highest at 32.42 mg/ml, followed by lactic acid, malic
acid, and succinic acid. Total phenol content of the nectarine vinegar was 121.84 pg tannic acid equiv-
alents (TAE)/100 ml. The antioxidative effects of muskmelon vinegar were measured using 1,1-Diphenyl-
2-picrylhydrazy (DPPH) radical-scavenging activity and superoxide dismutase (SOD) assay. DPPH of
nectarine vinegar was increased in a dose-dependent manner, which was 84.47% at 40% concentration.
SOD activity was increased in a dose-dependent manner, which was 89.06% at 60% concentration.
Nitric scavenging activities of nectarine vinegar were 94.17%, 76.91%, and 20.21% at pH values 1.2,
3.0, and 6.0 at 100% concentration, respectively. The effects of nectarine vinegar on alcohol-metabolism
were determined by measuring the generation of reduced nicotinamide adenine dinucleotide (NADH)
by alcohol dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH). ADH and ALDH activ-
ities of nectarine vinegar were increased in a dose-dependent manner, which were 153.61% and 178.20
% at 60% concentration, respectively. These results suggest that nectarine vinegar has great potential
as a resource for high quality functional health beverages.

Key words : Alcohol dehydrogenase, antioxidant, nectarine, nitrite scavenging, vinegar
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2]
Whatman No. 2 filter paper (Whatman International Ltd.,
Maidstone, UK)2 o #}3lo] 4T WAo] H#sH ASE
AHgetit

pHEH BT, BMEQ 53

pH+= pH meter (Orion 3 star, Themoelectron Co., Beverly,
MA, USA)Z =439 1, d=& 8 G EA (GMK-703ac, G-
Won, Co., Seoul, Korea)& At83te] A3 ATH F4EE
AEES}A %2 10 mE 100 ml & Sekxdd) Yu SHF
€ 7bste 100 mlE A&t EFF thF £F 20 mlE
Mg s A F 1% Aezgdyd AYE AR
sta] A A3 wukslA T o] 0.1 N NaOH £ 02 A3}
of £E3YoR WMste ARNA AAslon avE &
(ml)& 24 (%) o2 $asy T

AEEgobd 29 f7]4 g#-& HPLC (Model Promi-
nence, Shimadzu Co., Kyoto, Japan)E ©] &3t &43t5ith.
Column-& PL Hi-Plex H (300 mm x 7.7 mm)& A43% %,
o] 54 &&= 0005 M HS0; €402 06 ml/min® £E&

Foatgon, BEALEE30CE §ASHA 20 ulo ARE
FYste] 210 nmoll M ZAHBATY. AEEFol4 zoAM £
| z

Z+ 3 A+ acetic acid$} lactic acid, succinic acid, malic
acid, tartaric acid ¥ citric acid®] EEFA 02 HE 1 gk
< AE3AY.
Ed|n= g2 58
polyphenol &2 Folin-Ciocalteu] [35] <F7F HE Al
A 24389 o EFEHZE tannic acid (Sigma Chemical
Co,, St. Louis, Mo, USA)E Ab&3te] EA39th 448559
AEEFoA2E APR HetL FHRTE 7Hetd 2 mlE
%43 % Folin-Ciocalteu reagent 0.3 mlE 7}3te] & &3
O 323t Ao A HEAZT EFEel 75% NaxCOs 8-
04 mlE 7}8te] E§3kal 50T AA 587 LA F 760
oA FREE SAAT Aoz T Hes &

&2 g tannic acid equivalent (TAE)/100 ml=2 e S},

e obe Oy

1,1-Diphenyl-2-picrylhydrazy (DPPH) radical 2HS
&3

AREFotH 2o AAFo 52 Bloisd HH[2]< Azt W
g 3te] DPPH (1,1-Diphenyl-2-picrylhydrazyl)oll tf & 443
o] 742 ZA3H . 96-well plated] A5 9} 04 mM DPPH
LAE 14 M &2 ETFSFA 37T A 3083 ¥ A F,
ELISA reader (Versa Max Microplate Reader, Molecular
Device, Sunnyvale, CA, USA)E ©] &3} 520 nmol A %
55 2459t "AAE 5 (Electron donating ability; EDA)
S ANEE F7eHA ¥ d215H FFEAE Hlusto

free radical®] AAEAHE WEEZ YER AT

EDA (%) = [(ET FHE=-ASHA/NT F45)/ Uz
=] x100

ol



Superoxide dismutase (SOD) &M =X

e 2] 2 9] SOD &4 SOD assay kit (Dojindo Molecu-
lar Technologies, Rockville, MD, USA)< AH-8-3}%) manu-
facturer’s instruction®]l 71€¥ W o wekA a3 "]
25 F2HE 5459 %-well plated] 20 ul¥ £33 &

S99 20 plE H7Esko] 37CoAA 2087 ¥H-g A7 & ELISA
readerg ©] 839 450 nmolA F§HEE SAH3 G dZ2F
Agde g4 Al 20 ul dilution bufferE ¥
SOD &4 A8 A7 FHIMT AolY §3E Aol &
WES(%2 YER AT
SOD activity (%) = [1-(A & @7h7e] §35/4
T F3E)] x100

u
1
o
N

OIEAMY AJlS 53

AEEoA 2o ofdAE 7% 2 Gray% Dugand| ¥
H[101& Y3t ZAeT o} 4 §do] AT &4
7k ¥ 01N HC (pH 12) % 02 M 794 &4584& A8
sto] Wb §99] pHE 7247} 12,30 ¥ 6002 243t ALE
St W= &AL 37T A 1A WA = Griess A
S 7hate] 1587 Aol BA AT thg 520 nmol A FE=
€ ZAste] IEdE oMAAA S T obEAE 2%
< oo Ao ket At

o
-
N,
e

d 2A%%) =

A:1mM NaNO, &9 & A&

[1-(A-C)/B] X100
Arbeto] 1417 W

B: 1 mM NaNO, &99 3=
CANEY 3

Alcohol dehydrogenase (ADH) &4 £3

ADH &4%842 Choi 5[3]¥% Racker [33]¢] ¥H & WY
stol 24l on, 449 NADHY & 340 nmol A &%
& ZAstAth Ag el alcohol 0.1 ml, NAD 442 m
ml) 05 ml ¥ A& 0.1 mlE A7}l 10 mM glycine-NaOH
buffer (pH 8.8) ¥ F 37} 1.8 mI7} HE& 243t 25T
gz A 1027 W32 ¥ ADH (10 unit/ml, Sigma)
£ 743t 340 nmol Al spectrophotometer (Amersham Phar-
macia Biotech, Cambridge, UK)E ©] 43} F35 9] WalE
2760}91‘:} Hzte A=Esoz2di S/4E H7Hst

0.1, positive control k=4 T3 heposE 50% =

4@10}0% AH-&3tATh ADHS 24 t&3 22 Aoz 4
Al MEEE ALs

ADH activity (%) = (3879 Ao} F%
F45) x100

1
n:[olr
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= /027 H)
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Acetaldehyde dehydrogenase (ALDH) &M =X

ALDH Z4A8X4 =42 Koivula®t Koivusalod %4
[20]= o7t WiEste] A& AT &Y F/RT 21 ml,
1.0 M Tris-HCl buffer (pH 8.0) 0.3 ml, 20 mM NAD" 0.1
ml, 0.1 M acetaldehyde 0.1 ml, 3.0 M KCl 0.1 ml, 0.33 M
01 mlE £33k 25Tl
% ALDH (1 unit/ml) 0.1 mlZ 7}3}o]
FZ A 587 B3 AZ T 340 nmol A FR =
o] WstE SA&AY dxT+ deHgopztAl TE buf-
fer (pH 8.005 H7Iate] Ah 24 (%) o2 YEbH A2, pos-
itive control ADH &4 ZA ol X ¢} 20| heposE AF&-3}%
ol:q ALDH %/H 124 0 ADH §l-kl Z@AIJ,]_ o §'_ /QI%
Ab&-3k T

2-mercaptoethanol 0.1 ml ¥ Al &
A 10%:3E ¥ESAIZ
5T &

EAAzZ

@A %= B SAS package (Statistical Analysis System,
Version 9.1, SAS Institute Inc., Cary, NC, USA)E A-4-3t4
Zh Age Yt RERAE AR L, FAHEA (ANOVA)
7 Duncan’s multiple range testS & Al3te] p<0.05 levelol A

AR fo3E AR,

Ao Y o
0lzlsty EM
AEREFOLE o] 8¢ AARTA 29 pH o G5 ¥ F4F
59] o]ﬁrfﬂ-;ﬂ E/H& 74;@. 75_3!,}% Table 14 711:]. )
Park [32] &
! %ﬂ% Ol%& A a éiA pHE 33~34%
39, Yi S[37]C g2 29 pHE 31308 B
®, Hong G[11]2 A#EHe A% pHe
82~348, ZHEA 2 255~334% Eﬂé‘}‘}i%ﬂ AHEEE d

(e}

b = 2 =TT
A% 5o 957 B4E 892 BHAY Ao 40 3
7t B A & A7 A2 AEE oA

“Brix2 YEFST}. Park [32]
7] T2 AT A 23 Az gx
FE7F M EA et e, o= s &

=S
FHe el s BUES 204, Al 9 ¥
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Table 1. Comparison of physicochemical properties of nectar-
ine vinegar

Sugar content  Total acidity

Sample pH (‘Brix) (%)

Nectarine

+
Vinegar 3.70£0.09

8.87+0.05 6.29+0.01

YResults are mean + SD of triplicate data.
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Table 2. Contents of organic acid (mg/ml) of nectarine vinegar

Sample Acetic acid Lactic acid

Succinic acid

Malic acid Tartaric acid Citric acid

Nectarine Vinegar 32.42 5.85

1.20 053 NDV ND

YNot detected

olgt 5o EFTUE Rl A Ao Busgint. Sim [34]
< ErhEe) A 0 A2 gEc ¢3E 2E ¥
450~752Brixy o1k 2AMEE 39 & 450~850Brix® 4
Tl A LA FThe AT R 1299 4.00~7.00Brix® 74
@ ol FRE = Aok gl AL® Huskgith Moon 527]
& Aol FiE FRE FEAA Fo zmu oA g
L k1

29 TAEE AxHAY T APEE 2440 FAHE]
H, ol Az TaRYY Ao HT27]. HxE FAE
weh AAE A2 (4~5%)9F YRS A 2(6~7%), 28 A%
(12~14%) 2 3] 4] %(18~19%)% & & UTH25]. & A7
A ABAH PHOR A2 AREFANZY FAEE
6292 UWMAE Azxo fFHEH ANBAFORE A4
Zo PR, d2H %, FHHE 9 ZRA 2 Fo] YT
o Fe] Ao HEESot 1HY FHE 2t Ye AEE
Fol2E T S4E& e o A& ]9} 4o 9
235 5ol w3t F2 SUME B ohde SEEAE 9

5
4 M8 Aoz #ud,

S7|AF stat

Asgwotdze 74t —Erj' A= Table 29 2t
Acetic acid7} 3242 mg/ml2 7}¢ #9%0H, 1 BF O % lac-
tic acid (5.85 mg/ml), succinic ac1d (1.20 mg/ml) malic acid
(053 mg/ml)9| =22 ettt o] 22 Ade f &1t
i*‘z[37]9¥ Aorel A z[36], Srh=4x[34] 3 Helg G
[4] 04?'011/‘% FL2 714 acetic acidety 23 A3
LB A7 A ArEsolxE Al W I
Wﬂ‘ﬂ AlBte] 7103 3H= ma llC acid #7+ oly 237
£ FFA7Ie AL 2 EIE succinic acid7} F
BE 4kv] gl Fu)vt %Prfﬁ AFO2 Ffke] 7}

(

1~N

&% of
o
o
o

2 lo

off 4o > 2 o 1

wot 4 P

& Efln= &

A@A A gl EASE derA oz A& Eol FfrH o
)& phytochemical> Y U¥AE &A= ROy s
A4 s Uetde 4=, ZYdsRE od dgddd
[37]. Polyphenol 3}3E& Gl Az} &4 S Y S44H49
wEo &5 DNAE BEshs 4&L s, g4t8 5
N19ste B4 BauHol Ju32]. ¥ A7 A= tannic

acid B2 FHOZVEH AEBFoly 29 F ABYFE =
A% A3} 121.84 ug TAE/100 mlo.2 EbTH(Table 3).
Park [/ 27] B2 22 A% AALE 429 % E¢
s e 580 A xdA 547 ug GAE/100 ml=E #7|
e, ol oA Al BE 5 34s 488 st
curcumin? cyclocurcumin, calebin, bisdemethoxycurcumin
o] gHrE e AL, A& sterols ¥ zingiberene, B-sitosterol
2o AG AR =8 3857 9] W& ASE HUFY
T Chung S[8] 1059 AQLE 4420 0@ %
= 24 JJr 14.45~85.81 ug GAE/100 ml &0 & %ﬂoﬂ%ﬂ
o Bus AFE URY TR Y, PAPY 4 &
of m& zpeojta Bietnt. Cho T[4 A EA
e dud ERY T AHE e 7l 9
EE AR FFEHEL ol odte] AFF el
feldoz Aad Aoz 48t

>
R W'
Ir _a

fr r

[¢]

m('f_o,ﬁ.l-lﬂo?:’_,n%
oi:ﬂr_‘ﬂﬁoﬁ

tol
ot
i

1,1-Diphenyl-2-picrylhydrazy (DPPH) radical 27

3tx o2 AASH free radicalS AY FE4 S
DPPHE Setilcol= gl o= 323 22 43} &40l
AE B g3l Fal HAAE wolEe BrlEH O A
BAE 34, 34 we A2 Hepao] A=
|83t WAEZRE Y Fits S4E
AHEEE W ot 31, 34]. AFAY WHoE Az
A= B ol 29 DPPH radical 2452 5%
7}e} 9 0.1 (p<0.05) 40% F =0l A 8447%2 E&
%A Th(Fig. 1). Hong 5[11]& A &5 e A% 2 &4
DPPH radical £ &4 & 747% 35.2~81.0% <} 39.0~69.7% =
HIEY T, Sim S[34]S Suks vl 2 A28 747
50% E=olA =43 A3 3414~71.60% 2 Bust gt £33
Park[32]& =5, W, 57 2 3% & o] &3 43 F AALR
241 2 9] DPPH radical &4 %< QF 70~80% % H sttt 4
29| ksl GAo Bt T8 4L FEHE ¥ E

1_,—_0]1: /HH o7 7 ooko]] u ]o].oq /\]-§}_ zzL/Ho] io}x]
Ao g delA tH32]. oldd A= A w2 x[29]¢
BRZA A2[12] AFAA Ty SEA I HEA4 33

o

e om o 58 o x
(o3

Table 3. Total polyphenol contents of nectarine vinegar

Sample Total polyphenol (g TAE/100 ml)"

nectarine vinegar 121.84%16.12”

UTAE standards for tannic acid equivalent.
Results are mean + SD of triplicate data.
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Fig. 1. DPPH free radical scavenging activity of nectarine vinegar.
Results are mean + S.D. of triplicate data. Vit. C (Vitamin
C, 0.1 mg/ml) is used as positive control. Different letters
(a-e) within a total sample differ significantly (p<0.05).

Superoxide dismutase (SOD) &4

G4 AAaF FolA superoxided] EA8tE free radical
anion A E9| ZFZE ol osto] YA EH=H, Az FA
& FRSGEE AESA AAHA} FTH17]. AA WA
superoxide anion @t Z& H,0,29 &Awhg< Fujdte=
SOD: Al ZAojy vEZEZ ot EAsts A st &
AR GANLZTE A EE Holste HTE FT[18]. wet

A HAAEGA SOD &4 S Yl = 48 galstna &=
AF7F datA AP HI Yo 26], EFotst A EHSo}
2 429 SOD B4l B2 ATE A9 g 4Rlg A
Bgoldzo) SOD B4¢ 4% A% vk JEH oz 37}
3} 2.1 (p<0.05), 60% &9 M EFol4z9] SOD &4
89.06% % /Al LEISITHFig 2). Jung S[15]& 4% B
+5& AW 2 2% SOD FAHZEA & 2+t 58.58% 9 9.08
% 2 5348% 0. % H 313} XJEE%O}’H,Z:QI SOD &4 x )

2 A2 YERY neM AEE }é!
23} DPPH radical 7% @ SOD &4
Bl HA FAstA 241 9] o] & kA 7b

|23
=

3}
A=

=

=
ol Z 4k & WA nitrosamine B4 ATEDZ[38] E
A AAE FA40 AT B 89 Yo ddas 59
2802 ofdAE o2 Y H AL Uit vSA o]
& obEA & pH A 2ol A A nitrous acidZ % $HE]
of[23] ThaFEt & FiEdte HYUAE EHA Aot weA

r

{

ak
=

of
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Fig. 2. Superoxide dismutase (SOD) activity of nectarine vinegar.
Results are mean * S.D. of triplicate data. Vit. C (Vitamin
C, 0.1 mg/ml) is used as positive control. Different letters
(a-d) within a total sample differ significantly (p<0.05).

oR

o ol A 9] nitrosamine A4 & JAstE HAE %“%‘ ol
AT AYH T TH13]. B ATl ME 20% 2 100%
oA e AEHFopa 27t o} d il 2AF WA= 3
H 12,30 2 60014 242 24331 th(Fig. 3). oA
pH7F Y75 F7ketl o, pH 120141 9] opd 4t
& HEH C (Img/ml)9t AEE 5ok 2 100% 5
F2t 92.13%9F 94.17% 2 A EE ol 9] o} -k
Aol it =A L}ENOW T84 Apol= U th(Fig.
CmEbA b AASE TH R FE pH 12914 7HE
= Al LEFATHE Noh 5[28] 2 Lee 5[24]9 Eao} YA|3h=

rlo

Xl b r;'ﬂ oXx

off 3

B~
N

off

1

=2
2
N

S 2 YERT Youn 5[38]& AEEF} E5EES o &
S8 oA 27%& pH 1294 o 79%2 BI85
, Lee [21]= 0~20%9] B%of Bag Hrheh A ofd4k

RlomR R o P b onR P ook off B orx

a27% 2AHAT 636-2933%2 FEEHOZ Zylet)
Ry,
120 1~ aVit. C 1 mg/ml
M Nectarine vinegar 100%
g 100 a @ [ Nectarine vinegar 20%
>
= b
2 80
© c
2 c
D 60
C
2
8 40 d
(2]
ko e
E 204 f g
z
0 T .
pH 1.2 pH 3.0 pH 6.0

Concentration (%)

Fig. 3. Nitrite scavenging effects of nectarine vinegar under dif-
ferent pH conditions (pH 1.2, 3.0, 6.0). Results are mean
+ SD. of triplicate data. Vit. C (Vitamin C, 1 mg/ml)
is used as positive control. Different letters (a-g) within
a total sample differ significantly (p<0.05).
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Fig. 4. Effects of nectarine vinegar on the alcohol dehydrogenase
(ADH) activity (A) and aldehyde dehydrogenase (ALDH)
activity (B). Results are mean + S.D. of triplicate data.
Hepos is used as positive control. Different letters (a-e)
within a total sample differ significantly (p<0.05).

Alcohol Zali&4(ADH, ALDH)

BERSol4 29 47 doave Assdor BAa)
Sla) AV 22 UALe] 14 o] EAQ) ADHO| B4 &

o)
=

F ¥ 4AZHS HUHE oME FUASE BAAAE

2 2 ¢3¢ ga D3t dn

shol B3,

o 2F 98 sl Ak
kel

e
oy

a4 A 9= hepos
ADH ¥ ALDH T 7k
opA x| &

T Ea
=7}t S Th(p<0.
ALDH &4 & #
Aol 25 913 o FF

e EelZAl

gt 2 rulm J-1>
fol )
to P &
PN
Mo
lo

}0
He
ol
oX,

l*ﬂ 1
e
ofy
_|O_‘
>
P
Ao
OH‘
}-rl

7} %7}3:}01] E}E‘r
50|49 ADH 2
7820% % EA YEINT &
dasty] S5 g F

O 2 Q3 FEAER] ¥

—n

2
fofn

§’J
J
ofy
o

1

N
N
—_
a1
(e8]
oN
—
3
1o
m[o <

% Lo ¢
Hir -{E
rlo

2

S

=
-
-z
E
S
ol
L o
114
Fu
o
M
g
ox
=2
)
o
re
SRS
N
.
=l
i

o

Mz |o

2 o N
e i
& =
ol ‘r ,
re b
iz
e of
= 2
I mo ol
Bt (o

b 1o

o
o i
ne i
ofy
o

RR
o
o
b e
F

rr we ol ox ox 2
e
=

A
A
ol

10.

11.

12.

13.

14.

References

. Block, G., Patterson, B. and Subar, A. 1992. Fruit, vegetable,

cancer prevention: A review of the epidemiological evidence.
Nutr. Cancer 18, 1-29.

. Blois, M. S. 1958. Antioxidant determination by the use of

a stable free radical. Nature 26, 1199-1200.

. Choi, J. T., Joo, H. K. and Lee, S. K. 1995. The effect of

Schizandrae fructus extract on alcohol fermentation and en-
zyme activities of Saccharomyces cerevisiae. Agri. Chem. Bio-
tech. 38, 278-282.

. Cho, K. M., Hwang, C. E. and Joo, O. S. 2017. Change of

physicochemical properties, phytochemical contents and bi-
ological activities during the vinegar fermentation of Elaeag-
nus multiflora fruit. Kor. J. Food Preserv. 24, 125-133.

. Chung, J. H., Mok, C. K, Lim, S. B. and Park, Y. S. 2003.

Changes of physiochemical properties during fermentation
of peach wine and quality improvement by ultrafiltration.
J. Kor. Soc. Food Sci. Nutr. 32, 506-512.

. Jung, K. M., Choi, M. A. and Park, S. 1. 2017. Effect of oligo-

saccharides on quality characteristics and antioxidant activ-
ities of Prunus persica Batsch var. davidiana Max. preserved
in sugar. Culinary Sci. Hospitality Res. 23, 163-172.

. Jung, K. M,, Kim, S. H,, Jeong, Y. J. and Choi, M. A. 2017.

Quality characteristics and antioxidant effect of sugar pre-
served wild peach (Prunus persica L.) juice by enzymatic
treatment. Culinary Sci. Hospitality Res. 23, 25-33.

. Chung, N. H, Jo, Y. H,, Gao, Y. P, Gu, S. Y., Jeong, Y

J. and Kwon, J. H. 2015. Comparison of physicochemical
properties and antioxidant activities of naturally-fermented
commercial rice vinegars produced in Korea, China, and
Japan. Kor. J. Food Cook Sci. 44, 1799-1805.

. Gil, B. I. 2004. Physicochemical characteristics of brown rice

vinegars produced by traditional and industrial manu-
facturing method. J. Nat. Sci. 11, 1-7.

Gray, J. I. and Dugan, J. R. L. R. 1975. Inhibition of N-nitros-
amine formation in model food system. J. Food Sci. 40, 981-
984.

Hong, D. W., Shin, S. W. and Chun, J. Y. 2017. Physicochem-
ical properties of commercial citrus fruit vinegar products.
Kor. J. Food Cook Sci. 33, 420-426.

Hong, S. M., Kang, M. ], Lee, J. H,, Jeong, J. H., Kwon,
S, H. and Seo, K. I. 2012. Production of vinegar using Rubus
coreanus and its antioxidant activities. Kor. J. Food Preserv.
19, 594-603.

Hong, T. G, Lee, Y. R,, Yim, M. H. and Hyun, C. N. 2004.
Physiological functionality and nitrite scavenging ability of
fermentation extracts from pine needles. Kor. J. Food Preserv.
11, 94-99.

Hwang, J. Y., Cho, H. ]. and Pyo, Y. H. 2016. Effect of un-
polished rice vinegar containing monascus-fermented soy-
bean on inhibitory activities of tyrosinase and elastase. J.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Kor. Soc. Food Sci. Nutr. 45, 149-154.

Jeong, E. ], Park, H. J. and Cha, Y. J. 2016. Fermented pro-
duction of onion vinegar and its biological activities. Kor.
J. Food Nutr. 29, 962-970.

Kim, K. H, Kim, D. M,, Yu, S. and Yook, H. S. 2012.
Antioxidant and whitening activities of various cultivars of
Korean unripe peaches (Prunus persica L. Batsch). ]. Kor. Soc.
Food Sci. Nutr. 41, 156-160.

Kim, M. J. and Park, E. ]. 2011. Feature analysis of different
in vitro antioxidant capacity assays and their application to
fruit and vegetable samples. |. Kor. Soc. Food Sci. Nutr. 40,
1053-1062.

Kim, N. M,, Lee, J. W,, Do, J. H. and Yang, J. W. 2003. Effects
of the fermentation periods on the qualities and function-
alities of the fermentation broth of wild vegetables. Kor. J.
Food Sci. Technol. 35, 272-279.

Kim, 5. M., Kang, S. H., Ma, J. Y. and Kim, J. H. 2006. A
study on the extraction and efficacy of bioactive compound
from Hovenia dulcis. Kor. J. biotechnol. Bioeng. 21, 11-15.
Koivula, T. and Koivusalo, M. 1975. Different from of rat liver
aldehyde dehydrogenase and their subcellular distribution.
Biochim. Biophys. Acta. 397, 9-23.

Lee, J. A. 2016. Quality characteristics of jelly added with
peach (Prunus persica L. Batsch) powder. Culinary Sci. Hospi-
tality Res. 22, 108-120.

Lee, K. S, Kim, G. H,, Seong, B. ], Kim, H. H., Kim, M.
Y. and Kim, M. R. 2009. Effects of aqueous medicinal herb
extracts and aqueous fermented extracts on alcohol-metabo-
lizing enzyme activities. Kor. J. Food Preserv. 16, 259-265.
Lee, S. ], Chung, M. J., Shin, J. H. and Sung, N. J. 2000.
Effect of natural plant components on the nitrite-scavenging.
J. Fd. Hyg. Safe 15, 88-94.

Lee, S. J., Shin, J. H,, Chung, M. J. and Sung, N. J. 2000.
Effect of natural foods on the inhibition of N-nitrosodime-
thylamine formation. J. Fd. Hyg. Safe 15, 95-100.

Lee, Y. C. and Lee, J. H. 2000. A manufacturing process
of high-strength vinegar. Food Industry Nutr. 5, 13-17.
Marklund, S. and Marklund, G. 1974. Involvement of super-
oxide anion radical in the autoxidation of pyrogallol and
a convenient assay for superoxide dismutase. Eur. ]. Bio-

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Journal of Life Science 2018, Vol. 28. No. 10 1199

chem. 47, 469-474.

Moon, S. Y., Chung, H. C. and Yoon, H. N. 1997. Compar-
ative analysis of commercial vinegars in physicochemical
properties, minor components and organoleptic tastes. Kor.
J. Food Sci. Technol. 29, 663-670.

Noh, K. S, Yang, M. O. and Cho, E. J. 2002. Nitrite scaveng-
ing effect of Umbelliferaecene. Kor. ]. Soc. Food Cookery Sci.
18, 8-12.

Park, E. M., Lee, H. J. and Jung, Y. K. 2015. Quality charac-
teristics and antioxidant activity of brown rice pear vinegar.
J. East Asian Soc. Dietary Life. 25, 1041-1048.

Park, E. M., Ye, E. ], Kim, S. J., Choi, H. 1. and Bae, M.
J. 2006. Eliminatory effect of health drink containing Hovenia
Dulcis thunb extract on ethanol-induced hangover in rats.
Kor. ]. Food Cult. 21, 71-75.

Park, Y. O. 2016. Quality characteristics of fermented vine-
gars using pear. Kor. ]. Food Preserv. 23, 778-787.

Park, Y. O. 2018. Quality comparison of natural fermented
vinegars manufactured with different raw materials. ]. Kor.
Soc. Food Sci. Nutr. 47, 46-54.

Racker, E. 1955. Alcohol dehydrogenase from bakers yeast.
Methods Enzymol. 1, 500-503.

Sim, H, J., Seo, W. T., Choi, M. H., Kim, K. H., Shin, J. H.
and Kang, M. J. 2016. Quality characteristics of vinegar add-
ed with different levels of black garlic. Kor. J. Food Cook Sci.
32, 16-26.

Singleton, V. L., Orthofer, R. and Lamuela-Raventos, R. M.
1999. Analysis of total phenols and other oxidation sub-
strates and antioxidants by means of Folin-Ciocalteau re-
agent. Methods Enzymol. 299, 152-178.

Woo, S. M., Kim, O. M., Choi, I. W., Kim, Y. S, Choi, H.
D. and Jeong, Y. J. 2007. Condition of acetic acid fermenta-
tion and effect of oligosaccharide addition on kiwi vinegar.
Kor. ]. Food Preserv. 14, 100-104.

Yi, M. R, Kang, C. H. and Bu, H. J. 2017. Acetic acid fermen-
tation properties and antioxidant activity of lemongrass
vinegar. Kor. |. Food Preserv. 24, 680-687.

Youn, S. J., Lee, E. T., Cho, J. G. and Kim, D. J. 2010. Effect
of enzyme treatment on functional properties of nectarine
beverage. |. Kor. Soc. Food Sci. Nutr. 39, 1379-1383.



1200

8B UE|X| 2018, Vol. 28. No. 10

=5 MEES0t AXQ| 0|3tsty EMu Sitst I UAZ CHAL 54 A
M MELt - siped? - HgF
(Aettfstm AEGUs, T AELERIATY)

B AT e 2549 HHoE Axd ArBFopd 2 o5ty B4 Fatst A8, o AN AAT
9 dFL YA B4 FAHL Lolrgth HEEFFA 2 pHE 3700191, BEE 887 Brixd o, FAEE
629% 2 YEIRTh AEEFolaze f7)4 B4 A acetic acid7} 3242 mg/mlZ 7H4 =943, 1 o2

m

S|
lactic acid, succinic acid, malic acid®] 22 YEgth AT 5ol 29 F HEFF2 121.84 ug TAE/100
mlE Yegt AEESFol4 %29 DPPH radical 252 55 YEH 0T 715901 40% =4 84.47%
o £27% s EHTH SOD 84 &3 F& EH R Tt o 60% FEA 89.06%E WENRT of A A
7% BAOAE AERSOIA R 100% B 5, pH 12, 30, 60014 ZH7F 9417, 7691, 2021% 2 pH} $&52
ol FAE AAFl FUtskE ALCE YEgT AEEFol %2 ¥4is B aRE dotr7] 95t ADH &
A4 9 ALDH 848 EA3 23 ADH &4 9 ALDH &4 2% ¥ ER 07 Z7189eH, 60% &= A
77} 153.61%k 178.20% = WEbST}. o] 49| Ao Ao} Zo] WFAQ WP o Axd A=FFoze 7%
A ABEEEAY Aol des FUT T

l.,



