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Abstract

In this study, the chemical composition and antioxidant activities of Moru wine and alcohol-free Moru wine were
evaluated. To prepare the alcohol-free analogue, Moru wine was subjected to either atmospheric distillation (NA-AD)
or vacuum distillation (80 mbar, 55°C, NA-VD). Among the three different preparations of Moru wines, namely,
Moru wine, NA-AD, and NA-VD, the total acidity was the highest in NA-VD, while the soluble solid content
was the highest in Moru wine. The total phenolic content, total flavonoid content, and ABTS radical scavenging
activity were the highest in NA-AD. The three different preparations of Moru wines were examined by an on-line
high-performance liquid chromatography (HPLC)-2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS)-based
assay to identify the compounds responsible for the radical scavenging activity of wines. The results obtained for
NA-AD and NA-VD in the on-line screening HPLC-ABTS assay were similar. At least 10 different compounds,
namely, gallic acid, protocatechuic acid, chlorogenic acid, vanillic acid, caffeic acid, syringic acid, t-ferulic acid,
rutin, naringin, and t-cinnamic acid, were identified from Moru wine, NA-AD, and NA-VD. Gallic acid (10.35-24.69
ug/mL) and syringic acid (9.29-43.98 ng /mL) were found to be the major polyphenols in Moru wine, NA-AD,

and NA-VD.
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Ao TFT F, THRTY SHRESY T8 IR Bl
Alol| Attt SR frelAQl Afol & Haskeit
SHAIY Moru wines €83t U3 SEAX 2 ST
AFL] AR A #et ATe ARg Aol o]
2 AFAME Moru wines F9SFHI AASFEHER
AIEE THAA FLIE RIS AT T, Moru wine
2% FLFAE Moru wine®| B3 FAFsHEE Y] HA
2 FF B A =St
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Acetic acid, sodium hydroxide % sodium nitrate<> Showa
Chemical Industry Co.(Tokyo, Japan)A} #|&-2:, sodium
carbonate<> Samchun Chemical(Pyeongtaek, Korea)A} #| &
<, Folin-Ciocalteu’s reagent, aluminum nitrate, 2,2’-azino-
bis(3-ethylbenzothiazoline-6-sulphonic acid)(ABTS), potassium
persulfate 3 Akstel] A8 EFEAQ gallic acid,
protocatechuic acid, chlorogenic acid, vanillic acid, syringic
acid, p-coumaric acid, t-ferulic acid, naringin, t-cinnamic acid,
naringenin, kaempferol, caffeic acid, epicatechin
(+)catechin-2 Sigma-Aldrich(St. Louis, MO, USA)A} A&
<, rutin> Wako Pure Chemical Industries(Osaka, Japan)A}
A FS AHE8FA Y HPLCEA] o] A-8-3+ water, methanol,
acetonitrile-= Fisher Scientific(Fairlawn, NJ, USA)A} #| &5
AH&-3F31

Ju

Moru winel| & U &

Moru wine Lee 5(3)2] W o2 AN AA g
sttt gafg W 15 LS 25 L&3e] Zapag g x|
FAsla, Auo g HYdle] 24 °Brix® A5t} o7]
o AtE HACRE KS$0s 2 g& H7ste] Aol A 164
B FAEE Y FA F NovozymeAl(Bagsvaerd,
Denmark) 2] pectinase®! Pectinex 100 L(5,000 FDU/mL, 5
50y 5 mL 7k & 7]l oA
cerevisiaeg(Red Star Premier cuvee, LeSaffre, Marcq-
en-Baroeul, France) 5 g& H7lste] 23 CollA] 25 5t HE
sttt HETE AEHS SHAIA nAGES AlAT
T Moru wine©. 2 AE3I9 Y L FE Moru wine] A%
£ S5t s AdsiHs A8sislh A
FHE AHE3E A BAZRE 95l Moru wine 500 mL-S
100Ce.2 A% ¥ 3|8e Wl E(Model ES4, Misung Scientific
Co., Seoul, Korea) = 7}g3l] A&H o= F/H3IH 1,
& SHHS AR AlEA2E 9I8te] Moru wine 500 mL
ot2] 80 mbar, &% 55CZ A H IHAFLEZ7
(R-100, BUCHI, Zollikofen, Switzerland) % Moru wine $1

Saccharomyces

o

314 A26A A1ZE (2019)

RO 7 FHI LIZ LS AANAL TR F
Moru wine A 89| &3 &S Alcolyzer wine(Anton
paar, Graz, Austria) &% 7ot oH, Al 5ol &3 &
o] 1% olsP7t A< Wl SHE TR 2% FLAE
Moru wine A 559 £ 53+ 360 mLITH EA o=
ZF A AR 9k (Moru wine), FUZFHOE &
FEg HES WY RS AAT FLEILES Moru
wine(non-alcoholic Moru wine produced by atmospheric
distillation, NA-AD) 3! ISR o A2d FLdas
Moru wine(non-alcoholic Moru wine produced by vacuum
distillation, NA-VD) & % 3% 9QIA 852 AHE3ISIth

o|ststy EXEYH M

A1 &2] pH =% 9|+ pH meter(model 725p, Istek, Seoul,
Korea)& AH&-SIITE AH=372 91stod, Al59 10 mLE
Hlo]Ad il HlEz gyl XA 1-2W-ES Hojd
¥, 0.1 N NaOHE 33| H7bete] &9t=e] A4 0]
30% Bt FAIEE S TEHCRE st TEHIA] &
¥ NaOH %< =743t 4 4Htartaric acid) TEo =
AstAt 7HAd ¥R dEe oS 2AYEA
(Model N-1a, ATAGO, Tokyo, Japan)Z ©]&-51¢] 273 3151
o A5 ¢3-& S Alcolyzer wine(Anton paar)<
AHg-sto] S5k

& ZehE ool = F 342 Zhishen S(10)°] W&

2ol AAlstAt) A& 300 Lol S/
300 L2 F7FgF & o37]9 thA] 5% sodium nitrite 30 LS
7Vt 58 Sob wkS-A)7]l & F71E 10% aluminium nitrate
60 LLE FH7lste] 6% Bk WS ¥ 1 N
NaOH 200 pLE 7}3}e] microplate reader(Eon, BioTek,
Winnoski, VT, USA)Z 510 nm 3-go)H FF=s 43}
At} F= PR o= ek (+)71H 7] (catechin) = £
42 Agete] AR 3NN FHER 9
((+)catechin equivalent, CE)2.2 FHilslo] YeERASIT
=4 3}§H=A(total phenolic contents) ¥ Folin-Ciocalteu’s
reaction YA (1) o]&-5fo] T} Zo] SF AT
Al & 200 pLel Folin-Ciocalteu’s reagent 200 uLE 7}3}<]
58 Zob uheA|7]l & 2712 20% sodium carbonate 400
ULE Jlslke] A2oA 90% F<t HHS-AlAH microplate
reader2 765 nmIFol| Al FFEE S F E29
L e ZHak(gallic acid) S FFEE 2 AFE-SRA] gallic
acid equivalent(GAE mg/L) & $-Fato] el Tl ABTS
gz 275 E4(12)2 vt 2ol 343kt ABTS
gz A4S Yall 7.4 mM ABTSS} 2.6 mM potassium
persulfates E3eE &5 QM oA] 24417t W] Ble] 2t
-2 Adstdth A ABTS 222 734 nmell A 3%
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TE Z%3sle] 0.7°] H =S 8)X5te] AFES
ABTS £ 950 pLoll A8 50 e 9
71 & 734 nmol|X FFEE ST

22}el HPLC st 24 (on-line HPLC-ABTS assay)
A& AAEE $)8te] Sep-Pak Cj3 Vac cartridge(Waters,
Milford, MA, USA)°l| methanol 5 mLE &2 Fo] &4 3]
71 TS, 245 water 5 mLE A Z AT o]o] A& 2
1% acetic acid(in 50% methanol) 10 mL=
G&oto] M4, IR 9 {Eld 5= AASIATh 5%
2 10 mLE 533t 50% wehE 2 mLE §3)3te 02
um PTFE syringe filter 2 ] 2}3}3 HPLC £4of A8}
th(13). ZejdlE £A48 ATEZELS vEgd Fd
HPLC ¥4 A}g3lgith. ABTS 2hjze ABTS
potassium persulfate®] ZtZ; 2 mM2} 3.5 mMo| FHEE =
2ol ol =2 300 3A g & 2447 WREA| A ABTS
git) o] YAEER 319101 o] 2 ABTS Alfo 2 ALE-
skeith 22kl HPLC @4thsl 415 (14) S & ABTS 2}t
Z AA e 7R HlEd E45S ole S x5 elA
A4 2 FAFEA519 . Quaternary pump, variable
wavelength detector(VWD), diode array detector(DAD) 2
Agilent Zorbax Eclipse plus Ciz Z % (4.6x250 mm ID,
Agilent Technology, Santa Clara, CA, USA)°] Zz¢l
HPLC(Agilent 1200 series, Agilent Technology)Z &&}<l
HPLC 34hst #4123 AAIskATh AR Y& 20 1L
o o] 5L &1 A(0.1% acetic acid in water)<} 8-
B(0.1% acetic acid in acetonitrile)E 95:0(0 min), 70:30(30
min), 65:35(50 min), 95:5(60 min)2] Z7|A 0.4 mL/min2]
fFrEo 2 Fasisith. A WA AE719 3742 280 nm S
th A HA HE71E T EF8u= TAF #ellA] 0.2
mL/min 4522 FHE= ABTS A2} F738Ho] radical
aAREgo] AP om o] F F WA HE7| A ABTS
radical 2275 734 nmolA S et

EAIXz2

AE A= 33] WHEste] A& 50 HEF+EFAAL
2 EAI8F a1, SPSS 23.0(SPSS Inc., Chicago, IL, USA)
EA Z2a98 ALesle] A5 Alo] S p<0.05 G|
*] one-way ANOVAE 4 4|3} Duncan’s multiple range
test®= Al8Zte] F9A Aol S A SHATh

21 o @

olstetx EUSY

HZ 9l (Moru  wine),
wine(NA-AD) ¥ 145/ F<L=-E Moru wine(NA-VD)

A FZEY pH, 2t 2 7313 E shaktA] A= Table
13 2t} 3% A5E9 pHE Moru wine, NA-AD %
NA-VD A|RE°A  Z+zZb 3.96+0.02, 3.94+0.01 H
3.94+0.01% f9]21Ql xfo|7} Atk Arwo] A Moru
wine, NA-AD % NA-VD Al2E°|A 747} 0.76+0.01,
0.89+0.03 2! 1.02+0.10% = WEFHTHp<0.05). o|2lgh 2}
£ Lee 5(3)°] 118 Moru wine2] AF=(1.1%)9} H] <3¢
S Jehf ok mE3 )i 5(15)°]) B8 Moru wine®)
A 1291 0.94-1.18% 9= +AFSFSITE Sung 5(16)2
At 9Rle] F4d gk vAE 583 80l An
e U, W2 o At
= 0.56-0.96% % A<t
o

stATth # AFoA SRFHERST 2 sz
A 23 FLIE Moru wine A 559 A= dutAel £
9oQle]l A4

=

N 19 e Bl AY okt = VERs
738 o] Yepte=t

S 12 ool uE
Aol Wiste F3Eu F7HAQl EA4 & Al EskA] %k
th 7FeA 18 E IS Moru wine, NA-AD 2 NA-VD
AN BEA 247} 8.40+0.17, 6.00+0.00 2 6.00+0.00 °Brix
2 YehA Moru wineol A 7P =5k thp<0.05). =43 %=
Alell ogt 7184 1Z R g Sde F AT olgdx
) ol ghg S Fo] B3t o Jake o] °Brix
#holl REJ ETH3). Table 20| A= 2% F943-E& Moru wine
A BB TRl WE AR AR 7FEY 1FE
o] ST dPdde = Btsta AAl S E SR/
g A REA 78 nE R o] AAaH A ol
= TRE AAY AEE T 4] dg
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Table 1. Physicochemical properties of Moru wine and non-
alcoholic Moru wine

Analysis Moru wine ~ NA-AD" NA-VD?

pH 3961002 3941001 3.9440.01
Titratable acidity (%) 076001  089£0.03°  1.02:0.11°
Soluble solids (°Brix) 8401017 600000  6.00:0.00°

"Non-alcoholic Moru wine produced by atmospheric pressure method.
Non-alcoholic Moru wine produced by reduced pressure method.

Al values are meantSD (n=3).

%Means with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

satsl gy

3T ANEEY F o wolE &5, F vEsitE I
9 ABTS 22 2A5S 413 A7)+= Table 2 YERY
AT} Moru wine, NA-AD 2 NA-VD9| % ZglH wol=
ko 7h7t 956.29+20.34, 1,832.13+104.66 2 1,028.44+
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Table 2. Antioxidant properties of Moru wine and non-alcoholic Moru wine

Analysis Moru wine NA-AD" NA-VD”
Flavonoid contents (CE pig/mL) 956.29+20.347 1,832.13£104.66° 1,028.44£39.10°
Phenolic contents (GAE pg/mL) 1,955.00£75.35° 3,345.14265.72° 2,194.44£9621°
ABTS radical scavenging activity (%) 92.61£0.16" 98.11+0.16" 98.16+0.24"

"Non-alcoholic Moru wine produced by atmospheric pressure method.
Non-alcoholic Moru wine produced by reduced pressure method.
DAll values are meantSD (n=3).

“Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Chromatogram of 14 standard phenolic compounds (A), Moru wine (B), NA-AD (C), and NA-VD (D).

1, gallic acid; 2, protocatechuic acid; 3, chlorogenic acid; 4, vanillic acid; 5, caffeic acid; 6, syringic acid; 7, epicatechin; 8, p-coumaric acid; 9, t-ferulic acid; 10, rutin; 11,
naringin; 12, t-cinnamic acid; 13, naringenin; 14, kaempferol.

A and A symbols represent unknown 1 and unknown 2, respectively. The HPLC chromatogram of the extract was detected at 280 nm for phenolic compounds and the ABTS
radical scavenging activity of each compound was expressed as negative peaks at 734 nm.
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39.10 pg/mLE =4 o] NA-AD7} 7V %9431, Moru wine
A 7HF Sektt 2 A7e] A= Moru wine®] & FEHE
wol= kS 567-1,092 pg/mLE K313+ Kang 5(17)2
AFZA3e} vl Al Moru winet NA-VD A| gollA = frAt
skl o NA-AD= =7 Uetsth % ol=3t8E e
Moru wine, NA-AD % NA-VDelA Z+2} 1,955.00+75.35,
3,345.14+65.72 2 2,194.44+9621 pg/mLE =% T},
Moru wine®| % #|&=33tE &S w4 A4 Kim
S(18)2 2,669.37-2,765.67 ng/mL=E, Kang 5(17)2 2,100-
4,817 pg/mLZ H.1uslo] B Ao =3 H Moru wine|
% d=sdE = A3 2 Aolrt gk AR,
NA-ADT A 5oA T 2F ASERT F dE33t=
SFo] frelH o m E 3kt (p<0.05). ABTS &2 A 7%
< Moru wine®©] 92.61+0.1%% 7} 23ki(p<0.05),
NA-AD$} NA-VDE 7+2} 98.11+0.169} 98.16+0.24% = 1}
B 7 A8 S Abeldll= oA Q1 Aol 7} gIIT Kim
(19 AXEFTE 7tEAE] Fod = =] Fo4F
A F714H sEsgtES AAEA gsktta Baustgith
wEta] B AFoA] SHE AEE F F ZEE L]

=S
T
=
&3 A SRe] ZuE AR FHENT 4T F Uk
o= 1
=1}
=

222l HPLC st #4(on-line HPLC-ABTS assay)

3T ANEES ikt e 2438 AR 289l
HPLC-ABTSH 2. & A3t Eeldls EE=dE
thal 3 % 413 A3} Fig. 13} Table 391 YERAAT
ETEAEY AlEAA SHE dlEd 2245 g A2
ntE T3 Fg 19} 2Th Morw winedllM HEH F2 Hs
A BEAEL gallic acid’} 10.35+0.01 pg/mLE 7Hg =7
YEFSEaL, syringic acid 9.29+0.02 pg/mL, vanillic acid
3.38+0.03 pg/mL, caffeic acid 2.42+0.00 pg/mL, rutin
2.3240.20 pg/mL, protocatechuic acid 2.02+0.00 pg/mL &£
2 Uepsith ol9d® nElE EHERTH 1080}
39%th)o] g7 A& ATk Kwon(20) ¥ ellM HE
g =4 o9 v Fo FFE Fo A=A

Table 3. Polyphenol compounds in Moru wine and non-alcoholic Moru wine

Concentration (ugfmL)

Compounds Moru wine NA-AD” NA-VD?
Gallic acid 10.350.01% 24.69£0.04' 23.49£0,06"
Protocatechuic acid 2.02+0.00° 6.84+0.44" 4.7420,04°
(erjrnzkln(g gmmlln) Not quantifiable Not quantifiable Not quantifiable
Chlorogenic acid 0.88+0.00° 3.20£040° 4.12+0.14*
Vanillic acid 3.38+0.03° 12.910.42° 12.15£0.08°
Caffeic acid 242+0.00° 3.82:0.06° 9.26+0.05°
Syringic acid 9.29+0,02¢ 43.9840.05" 38.48+0.12°
Epicatechin NDY ND ND
ag"fz“g gmmfn) Not quantifiable Not quantifiable Not quantifiable
t-Ferulic acid 0.5410,02° 1252004 1382025
Rutin 2.32+0.20° 2.30:0.02° 2.04+0,05"
Naringin 0.36+0.02 0.840.5° 0.55+0.02
t-Cinnamic acid 0.32+0,04° 046+0.05° 0.59:0.00"
Naringenin ND ND ND
Kaempferol ND ND ND
Total 31.88+0.18° 100.28:0.79" 96.80+0.13°

1
2

'Non-alcoholic Moru wine produced by atmospheric pressure method.
'Non-alcoholic Moru wine produced by reduced pressure method.
)
)

w

All values are meantSD (n=3).
4)

IND, not detected.

“Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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malvidin, petunidin, delphinidin, peonidin, cyanidin %
resveratrol £°] ¥3tE o] tin B usln ¢t walbA
B Q704 JER v]ge) 2RSS o5 B MR
gort 70l AR R4 Aow Azdn o5 24
Eoll tigk F7H40 2o ded Aow AAHTh
NA-AD|| A = syringic acid”} 43.98+0.05 pg/mL & 717
= YERS o, gallic acid 2 vanillic acid 59] O
UEF AL, NA-VDOl A= syringic acid, gallic acid 2 vanillic
acid =22 YEFTE Koh(21)9] Ao w29 HPLCE
Hesd E2ES 2438 23 Moru wineoll = gallic acid”7}
8.8-53 ngmL= 7} =3k, chlorogem'c acid, caffeic acid
protocatechuic acid, p-coumaric acid % syringic acid

UERsT & Aot BF ArellA] ERlE FEatel= Ui—r
of AR, 44717 3 Frle ol g Aol = Als
ek 3% AlgEelA 22t et wlsA 248 &
< Moru wine< 31.88 ng/mL, NA-ADE 10029 pg/mlL,
NA-VD+ 96.80 pg/mLZ YENFA NA-AD, NA-VD, Moru
wine 2.2 EUTHp<0.05). A& It F A5 EE I
Apole TRIF T AT ] FHEH o]
SR Aed Al AAe] o] e FUSA
o7 2% 4 9t B AFqiE 2Y4IEL Moru

wine AlEE<] NA-AD9} NA-VD A& 350 mL A| 25 $13}
o] Moru wine A& 500 mLE A3l webA, Moru
wine A (500 mL) thH] F<3-2 Moru wine A 559350
mL) A8 FFHEHE ARSI 2t Table 304 & FH
Z dsA S g Aole SRl WE Moru wine 319}
EE59 724 W3l 7S onieith e EEEs
SRRHEES WA FH= v EAlsk A B4Rk
Sl oste] ZhrEEeE o] A o2 WHalH HugA
P 2 HIETH22). NA-ADS} NA-VDA R 5] S 4
B R & F s e §HE SRACAA
ALH 50| vulEA Feje e S5E A
< 3% Aoz ofgdn) £ Ao e F dlsA 3igt
& 3 4 483 BT 4 w43 HPLC S 4k
Zroll 2ol 7t vpebutT) o8] 3k x}o]=, Folin-Ciocalteu’s
reactiony 2 H &4 EHES] FI= Oﬂ ARl FFd=
YEh 22 Folin-Ciocalteu’s A 2F2} W& <= &= thekat
T BEHER Ut 7&*13&;%0] WY E W (13),
22}Rl HPLC 3Hitst A& 5354l wgtso] A3
ZHE R R & Rkl o]zl e Ao R AlRHTH
734 nm FFo| A SHE 3FF IRl A EE EAlste
=3 Z4zte] ABTS &z A A B E=E negative peak

Table 4. Antioxidant activity of each polyphenol compounds in Moru wine and non-alcoholic Moru wine

Negative peak arca, (mAU)

Compounds Moru wine NA-AD NA-VD?
Gallic acid 819.57+0.40"™ 1,612.76+24.53" 1,584.039.44°
Protocatechuic acid 98.74+0.31° 251.05£9.39° 259.34+7.83"
(R%ﬂ‘f&”“m}n) 27406£021° 1,049.07:082° 1,013.98+1.63°
Chlorogenic acid NDY 47.96+0.63" 42.37+5.42°
Vanillic acid 9.88+0.11° 3901+1.76" 39.411.30"
Caffeic acid 69.22+0.46° 194.92£2.19° 233724275
Syringic acid 40.85+0.69° 118.510.41° 118.394.07°
Epicatechin ND ND ND
(R%ﬂgg"‘gnnfn) 604.1643.58° 1,689.302.06' 1,628.69+5.49"
t-Ferulic acid 27.766.26" 92.03£3.21° 65.8942.27°
Rutin 97.07+12.89 90.93+0.39 99.33£2.39
Naringin 34.05+1.74" 33.30£2.12° 2333+0.68"
t-Cinnamic acid 76.11+0.91° 134.93£1.82" 115.85+5.21°
Naringenin ND ND ND
Kaempferol ND ND ND
Total 2,151.47+282.36° 5,353.76+626.80" 5,224.33+609.24°

YNon-alcoholic Moru wine produced by atmospheric pressure method.
Non-alcoholic Morw wine produced by reduced pressure method.
DAl values are meantSD (n=3).

)

©

4

@

IND, not detected.

“Means with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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area(mAU)<2] W2 o 2 H| w3l thFig. 1, Table 4). Moru
wine A] &A= ABTS E]-E]% AATE Bol= B2
gallic acid, protocatechuic acid & rutin =22 VERE O™,
NA-ADv % NA-VDol| A= gallic acid, protocatechuic
acid 2 caffeic acid 2.2 VEATH T3k Moru wine®2 th
B AFE Moru wine?l NA-ADS NA-VD Al 559l A
ABTS 2tt]Zt 22750 o Hold 22 &l + Slslrh
olglgt A= LFBEAR S ABTS 2| &5
ZA3K(Table 3)9} FAFSE 743FS HITh Choi 5(23) X%
ol PRSP k) A A2} 3 dEA
ohd W3t G el Y P FBAE ZAHA
%2 W, F ZEdlE AT ABTS 2oz AlA S,
2,2-diphenyl-1-picrylhydrazyl(DPPH) 2}t]Z | A5 2 g+
dell= dEgt dido]l EAlgitta Baste] Moru
wins] il S} e} 15 ol B
o el s 4G, B2t BuARd 5

2 5ei QAo BEold ehBE AASE T

AN FUL ERYPEAT Aol Sk Py

T o=

o] o] glom of7]d= ABTS &tz AAG 54
7 DPPH 2tt]Z A7 S4 Wl 3 Thd). s};qug
olglgt W EL Alad Eolde sl BEES oY
WHo s B & 7 BHES PAsiEE 7Ht§ﬂ o=
Z3517] Wit WAL, B Alte] 22HTH25). ©f
2 B HES alldsh] fste] S4stant ske =4
Eo] ®ele Bl 7t EAE] A AATE 55T
T A 221 HPLC 418t A1 (14)2 & A7 A&
steich # A9 Q#i% 1 3 gallic acid®} syringic
: D

acid’} Moru wine 2 & Moru wine2] 34350l
2 719 Z g %él‘éi ‘%E‘r”ﬁ‘r

AEA O Moru wineS FFA1A FLIL Moru wine
Az Al Aot 7184 °§'br" ekl A= ztel 7} AR L
), 53] dls8 549 gifo] SHFAFAA S7ket= A
° 2 Yelygth F42E Moru wines Moru wine©l| H] w5}

of we G Eeols AR A% Y PUSDY
AT 4ol 9ee FARAgoR PIae

Moru wine?] #EA0l JAHo] dRETHA AL TA &
HIZHE ] @t F3tEE AFoR /firhbsAol
Ao Az,

Hir

KR
=

g2 v Iﬂé}%‘\ . BT Moru wine A ZF
Moru wine< ‘3¢S FNA-AD) =& 75F(80 mbar,
55C, NA-VD)3}ISith 3% Al 85 FolA AHeE NA-VDO

A 7V =9ka, 78 nd B2 Moru wine A 2004

frejdo= :»}D}(p<0 —‘?%i—"— Moru wine A] 821
NA-AD9| 3 ZgtH olt Z 9= g 2 ABTS
i 27%50] 71 i'i?bﬂr(p<0.05). 222l HPLC &t
3 B4 Al Moru wine®} <432 Moru wine A S5 7ol
s 22 240lA FElE A7t ATk A4 105
©]/¢(gallic acid, protocatechuic acid, chlorogenic acid,
vanillic acid, cafferic acid, syringic acid, t-ferulic acid, rutin,
naringin 2 t-cinnamic acid)®] t& ZZjHE EZE0]
Moru wine} F<43-& Moru wineol| 4] <1521t} Gallic
acid(10.35-24.69 ug/mL)<} syringic acid(9.29-43.98 g /mL)
7b F8 Zeds EEE AEA

ZAre| 2
2 =S 20179 % Ay deks A shed 2y
H] (2] 5-620170124)°] o3l P = AFH T
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