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Abstract: Excessive alcohol consumption can cause hang-
over symptoms, such as headache, drowsiness, dizziness, gas-
trointestinal distress, and anxiety. The aim of this study was to
investigate alcohol metabolizing enzyme activities and anti-
oxidant activities of fruit-vegetable juices containing Angel-
ica keiskei prepared using a low speed masticating juicer in
vitro. The acceleration rate of alcohol dehydrogenase (ADH)
by A. keiskei-cherry tomato juice (ACJ) and A. keiskei-green
grape juice (AGJ) were 163.8+4.3% and 148.246.9%, respec-
tively. The acceleration rate of aldehyde dehydrogenase
(ALDH) by ACJ and AGJ were 185.6+9.5% and 161.1+4.8%,
respectively. Total polyphenol of ACJ and AGJ were 111.1+
1.6 mg/dL and 100.8+2.9 mg/dL, respectively. DPPH radical
scavenging activities of ACJ and AGJ were 62.0+0.5% and
61.310.4%, respectively. Thus, these results indicate that alc-
ohol degrading enzyme activities can be enhanced by fruit-
vegetable juices containing 4. keiskei.

Keywords: Juice, Angelica keiskei, Cherry tomato, Green grape,
Alcohol
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1. INTRODUCTION

2| AL BAFS A AL Rk el em AEHAE
a2s7] 1o Brole] Sxekal 95 v gL 27 242
012 glek 20119 FUAY- Pk vhzal 194 o
AbgFaolo] AZF SFE-E WA 77.7%, o1 AL 41.3%0] 3

o, erol qrelsl Agtoltt A2 AT ¥ &2 7 A 741
2l 3.8%2] oF 3u[j2] 9.1%9] o]2= Ao Z HuF St
[1]. 2013\ OECD (The Organization for Economic Coopera-
tion Development) 2 1o tf2H -2|utzt =219 19019 A
ot s A FE-E 8.7 Loj Tt 2]

SR Qg A A A 18220099 23 % 4,4309] o] ¢laL
=7 e HE = Q7 AFS] A Wl ETH 82 8,577 H R,
2 Qe ek A AR E A £4-2 322 2,577
Hof| o] ki Harskgict [3].

AW 9 &F-& tAl= alcohol dehydrogenase (ADH) A 7,
microsomal ethanol oxidation system (MEOS) #| 7|, catalase
AA L AaA 7t HoRieh ko 7 F4H o g2 80~90%
= ADH A A|7} 2185k, ADHe| &J3f| oA Edt|sto] =
7} = 3L thA] ALDHe]| O]} 413} of oM EArS &3 &
FHomEs Q0o o|4ksleta g wi A H Tt [4]. SEAIRF 25
oltf T A Ql &5 AHolM T ofeE9] 10~20%=
MEOS A Ao &J3f) thAtE = Aoz A A lon, dis
of g8l b= Atet 2EF L) AFkAd ol QT [5]. &2
& thAtel o sl A/ ARt 24 RS Al AFlo e
< WA DNA ®o], 2ot =3}, 543t gihd g3

S 4oL, I Ede VAN, AbsE 2EY A
tAS R ARTE dovle v AT AAA %Xﬂ% of
71k} [6,7]
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g 43 A] AFstol] o) ALAE Ak T AAFE Q] ok
Eotujsto] Bz 43/0] 0.8 UAE, A E To] obA)
Eotgstol i 7F B4 £0A12 Bk olje} WebA )
o £F, |27l g, Wuke] Z7h, W, FE, 04, TE 59
SHEAE Do)

TheT} WG S5 Boke] SHL 4A Sl At
che SN L G2 WA FEES AR /SH AE
of Aukfo] AFHE| 1 Lot Fa A g Baj A}
S Upeh e WA gkt (9] 3t vk (10, 9 (1], &
ol [12], SN Aol [13], 2o [14], 154 [15], 2
[16] 5 4F9] & Ba) Fafo] Bt tho] A7k B3
wolouh, A - ) B0 dg L Ftel pat
QA= ] H] 3 Al o],

2 AT L AT F2 FAT whEo] 4Fatt A
o, e 9F5 sl ¢3E &3 thAF &4l ADHO}
ALDH®| 85 in vitroo| A 45kt d3l&
gdol 2 ARE st EdFLE A 2T
ol ma EA B A AR A B
7 7hs /S Edskie). wheb A& 2hE o
A - B ST Pibets 2 A
ADH9} ALDHO| /ol vl A= FoF& in vitroof A &}
AL 3T

0l Q.

o o o 2 g

2. MATERIALS AND METHOD

2. YA R Y FAAR

2 A AFER I, B, B RN E, HEE, A X,
G E, Axe, AY, % 52 As) HPFuE A FA45t
fic. el 7t AR j3o] Mol Andt F A&FA7]
(Hurom Co., Ltd., Gimhae, Korea)= 2+&3l4t) g, T7],
WEENE, Hage, Az, i, Axe, AY, 2=9
= 80 7171 50, 80, 75, 30, 60, 65, 80, 65, 80%°] %1 1L,
97, F2EE, A%, L9 pEo] & o8 U
Wk AN EOESA (ACT)= A4 % 80 g, &t
E 70 g8, AMEZAHIEFEA (AG)= A2 80g HZE
65 g 255ho] ZH2F 100 mLe] ACT 2 AGIE Al 2313t

2.2. Invitroof 4] ADH 9@ ALDH §4& §4 &3
ZuE A&, Y FAL 850xgo] A 2057 YA EeE &
AHE )€ #|510 ADH W ALDH A] &2 A}-85}9t}.

9£:9] A4 - L YUF2A 9 ADH EA =42 Blandino 5 [17]
o W& Wysto] A5t SF4 1.4 mL, 1.0 M Tris-
HCI buffer (pH 8.8) 750 uL, 20 mM NAD" 300 uL, ethanol
300 uL, 2F532 100 uL, ADH 150 uLE 30°Cof| 4] 587k =
2| A17] 3 B33 A (Libra S22, Biochrom Co., Cambridge,
England)E ©]-§-5}o] 340 nmof| 4] 52 F¢F S8 % HgkE &
A3k olu) ARE WA e AL B2 P ol
FHEA (%) HERH ST

959 A4 - FUFA2 ALDH 4 =42 Bostiand}
Betts [18]9] W& W stl S5kt S/ 2.1 mL,
1.0 M Tris-HCI buffer (pH 8.0) 300 uL, 20 mM NAD" 100 pL,
0.1 M acetaldehyde 100 pL, 3.0 M KCI 100 pL, 0.33 M 2-
mercaptoethanol 100 uL, 2532 100 uL1} ALDH 100 uL
£ 93 30ColA 5 AR F, SE B2t 340 nmof| A &
Y= WE Zetdct oly RS WA e AL
22 sho] Fied (%)= vety )l

23.F ENE T A

A - GLFA0 F ZH F-2 Folind} Denis [19]9]
g d5 HEPgsto] ST 2HEe =494 100% 1|
B3 1142 E3916to] 247F 5 F 53 5 4°Cof A 850xg
22027 AAEET T A5 HE Hlo FE2EE AL}
St 400 pLe FEE9] 50% Folin-Ciocalteu's phenol re-
agent 200 uLE #7135}l 38 5 2% Na,CO, 400 uLE 37}
SFL ALLOA] WA A AT 1A17E 3 750 nmoll Al FHES
2459t & 2 v B gallic acid® HEEAE 5
o HETH oY Al

2.4.DPPH gt & £ 45 &34

A4 - TS24 9] DPPH 2] Z 4752 Blois2] B [20]
of whet Z7g koAt A4 TP F A= 850xgol 4] 20
7 dAEEs & ASdE Hote] A RE ARSI
200 puL2] 2+&Z 0] 0.3 mM DPPH £ 800 pLE 7}t
T Ao A WA AIATE 1082 3 525 nmof| A SFEE S

RE A AT PR FEAE e QI 2 29 Fi
28] frojd A4 LY ZAREA (ANOVA)E AH-g-51o]
A A5} L, Tukey's testo]] &8 p<0.05 =20l A A A5+
T}, B A B A& Statistics Analysis Systems (SAS) B4 Z& 71
2 (ver 9.2, SAS Institute, Cary, NC, USA)2 o]-&3} 4t

3. RESULTS AND DISCUSSION

3.1 %4 - g A0 ADH @ ALDH &4

9% A4 - 1Y F29] ADH ¥ ALDH &/ Fig. 1] 1}
Ehgich ADH 24 243 23}, 279 THE ghol
100%2) wf A1A 234 (125.524.3%), H-SEOFEZRA (141.9
+7.0%), JEEFA (132.848.5%), Al A=A (102.043.0%)7}
100% o] 2] ADH 42 et glek. gl B2 2
T, FUiFEL, G| FA, A5 ADH &40 J3F
o %) 9otk ALDH 848 243 A3, JRrrAs
(120.743.5%), AMZZA (112.643.0%), WSETFEZEA
(108.546.5%)5 A7kt ¢ F+25 H7iehA 42 dx+
(100%)0]] )8} ALDH 2H4£ Z3147)= Aoz ey},
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Fig. 1. Alcohol dehydrogenase and aldehyde dehydrogenase activi-
ties of fruits juice and vegetables juice. A, carrot juice; B, strawberry
juice; C, brocceoli juice; D, Angelica keiskei juice; E, cabbage juice;
F, green grape juice; G kale juice; H, cherry tomato juice; I, grape
juice. Values are presented as meantSD. Each bar with different let-
ters is significantly different at p<0.05.

PRI, BRAFE, PRI AUFE, AT,
Ew 7400 749 ALDH 24 9] 93-S 77 este.

U122 Aol 4 ADHe| 93] ol Edd|ste| =g &
G113 oA ALDH /8 op Al 28 W2 % ol s}
4ot B2 Bejsth BB 4Te Balas S S

w ool ool .01 S [12] S [13)
AZ [21], el [22], B [23] 52 ADH 248 574
A 38 E—oﬂOﬂ E&E FL 0w was 53
TR [13], WAl [21], ZHE [22] 5 ADH 2 ALDH &
HE wE EAA S AR Uebte, ok thape] 17}
oz gt ADH #40] 228 49 A T8
Wk 7] B 4 9lot opHlET shol = A4 o] S71s}
A ek o EekElste] B FE, WA S, PR, A7
B SHFAS TN G Lol O3 1k £ F0F
QA2 A3} [7]. GebA ALDH B4 220414 2
oY EY ol =8 %A AASHE Aol %43
WAl 20l 8 % Siek

G151 ADH % ALDH 941 5414071
Bt ANEZEA O ENERA JEER
2 ARz A ARSI

o ok

3.2. T A F29 ADH Y ALDH 84

AR 2 EIME A (ACHS} A 2 Y EEFA (AGHE
A% & ADH 9 ALDH 34< 243 A= Fig. 20 1}
Efuoleh. &2 ADH B4S 100%2 LER] 3 AC)
2} AGJQ] ADH &H4)-& 717} 163.844.3, 148.2+6.9% = LFE}L}
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Fig. 2. Alcohol dehydrogenase and aldehyde dehydrogenase activi-
ties of ACJ and AGJ. ACJ, juice mixed Angelica keiskei and cherry
tomato; AGJ, juice mixed Angelica keiskei and green grape. Values
are presented as mean+SD. Each bar with different letters is signi-
ficantly different at p<0.01.

o] vl §o402 et (p<0.01). ACIS} AGIY
ALDH &A1& 77} 185.649.5, 161.1+4.8% % t) 2 (100%)
of B]3) £ 2 0.2 A Lrebetth (p<0.01). & QLA 9
B AL SAUFa YR LARL BYE 2T A
dzZ2A W BN EZRA HEEZ2 A7 ADH, ALDH &

SAA7)E A0 R GE T, o) 8 B8T SUIE
9 27ke] § A S8 ek ADH 9 ALDH 24
7} % 945tk

ADH 2 ALDH9|| ¢]3} ¢t51-2 tjA}A] NAD'7} NADHE

73l 5 o] NAD'/NADH W]-&-2 7148} A =11 1 21} ADH
5 ALDH 242 A3 Elc}. tebs] NADHO| A NAD'E 4|
A D EL P P R e D]
2 9 opH E QY stol = B3l 7 £ 4= 9lek. NAD Y] A
AFSHz ofn| Ak, 57] 4, 7 o] ofs) 28 o] 2|4 o]
25t QolESo] A5 R8FFo BN FATA ] T A
L7102 B E 9ok [10]. ofu At ofATFE E AN} o
2hy-& NAD 9] AJ4ksle]) o5 NAD/NADH b} && %7}
7 ADH 242 714171tk [24]. Cha § [25]& ob=7] U3
W€ & do] ADHS} ALDH 2H4 & %7247 &8 £ali

rﬁjgmlor
oﬁ-l'

JN‘ [™ ox > o
b“
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Qe o R £ &
Aeolhil 9 ) 1) of ot s, arehd, of
Z}2¥ 755, 147, 130, 49 mg/lOO g
fresh weight= 2 1 E At} [26]. A A% 9] ofAut= EAL, &
ghd, o2 7|d, WE ey Fere zkzk 334, 59, 151, 44 mg/
100 g fresh weight® [26] & Z& thAto]] o] d}= ofu] Ak
grepol ul A o} AT Bl A TS 247
7163t= Ao 2 AR E k. 3 ADH 48 Ca*, Zn*,
Co 54 28 5712 o] oI5 G W Ao %
A AT} [27]. Al 2 9] Zh4s 3FeF-S 235 mg/100 g fresh wei-
ghtO & =0 £330 7 438 tAlS £2A|7| =1 7|05}
AR AR BEREY o Aedy £4% go|2
-2 NAD' 9] AAkskE SXAIZI T} [28 29]. Kim 5 [28]¢]
Aol A ARG A AL EbE 9F1S A F AT —LJ_HOH AU
ojA G B 7t 229 A& A A %“401 S7H=
ol EntE oQlof FRek gto| Aul fjEel Ao i
SFeiTt. gho] 2l dals thAF 2o A NAD' &4 5 ¢
S A dAEE hALE AESHA Stet ERol He AR
e T [29].

7} $-
2oy, ey B

Ao ol Tt won e
i1 3 M= E FAT ] £o8 £ 4
2 AHELES ehfi 202 AR,

33. ERAAF 20 F EHE UF
ACISHAGIY| & EelHs e 5 =
Efui it ACI9F AGIS) & E 23l oFaf2 242 111116,
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3.4. ERH(AY S22 DPPH 0T £ A%
ACJ9} AGJ2] DPPH 2t} 47 5-& Fig. 40 YERY QT
ACI¢} AGJS] DPPH 2tz &AFE SA% 21 742
62.040.5, 61.310.4%= e}y, FEEQ] ascorbic acid=
94.120.3%5 LrEbtTh. ACI9F AGIS] DPPH 2}t]Zr A7 %
2 FE2F ] 242} 65.9, 65.1%% 4kt a7 945k A
o 2 eyt
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Fig. 3. Total polyphenol contents of ACJ and AGJ. ACJ, juice mixed
Angelica keiskei and cherry tomato; AGJ, juice mixed Angelica
keiskei and green grape. Values are presented as mean+SD. ns, not
significant.
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Fig. 4. DPPH radical scavenging activity of ACJ and AGJ. ACJ,
juice mixed Angelica keiskei and cherry tomato; AGJ, juice mixed
Angelica keiskei and green grape. Values are presented as meantSD.
Each bar with different letters is significantly different at p<0.01.

A|7]aL 7k 2] 9] %‘ﬂél iRy Zl‘ﬂom% XA
Z O] DNA Ho| & =
gt} [34,35]. EPEW A JJE o

Ak A A8k A o] S a8ttt DPPH
Mo 2 Zaluis ghefol WO ofFFS w7
t} [36,37]. Choi 5 [38]9] AFo|A ZEFA, EOfERA,
#F3s, AHgT2 59 DPPH E‘rl‘%%’g a7AFo] Fskile
] 53] aL&2k5 7)o vl o} Al&2FE7] = 2HE3E A4 -
F20] Akt a7 Y& 4%t Ao = YETh ol
A&EHE7| 2 B53 220 39 Eev s Fefo] kol &
ARt aE ST E Ao R ELO}@‘E} 2 Ao A =
ACJI9} AGIQ) £ Z2|d|&= o] =2 710 2 et on
o|:= DPPH 2}t|Z 2AS/& F7HA l?lctﬂ 71t AL
Z AR =T

A ACIQ AGI= SAALAS AR o7
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