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Abstract

This study investigates the effects of a hangover beverage (MIX) that contains minerals (highly-salty mineral
water, HSMW) and several medicinal plant extracts, on antioxidant and alcohol-metabolizing enzymes in alcohol
administered Sprague-Dawley rats. HSMW is pumped from below the sedimentary rock layer of Dadaepo, Busan,
South Korea, which is 1,050 m below the land surface; it tastes salty, like sea water. In terms of medicinal
plant extracts, the total phenolic and flavonoid contents of Rubus coreanus and Cornus officinalis were measured
as being significantly higher than those in Curcuma longa. The results suggest that treatment with MIX sig-
nificantly increases superoxide dismutase (SOD) activity and DPPH radical scavenging activity. In the 10%
HSMW-, for MIX- and company product (CP)-treated groups, the concentration of blood alcohol was sig-
nificantly reduced 1~5 hr after alcohol loading, compared to that in the control group. In hepatic alcohol-metabo-
lizing enzyme activities, alcohol dehydrogenase (ADH) activity was found to be higher in the MIX- and CP-treat-
ed groups than in controls, whereas acetaldehyde dehydrogenase (ALDH) activity was significantly higher in
the CP-treated groups than other groups. This study concludes, therefore, that MIX (HSMW) minerals, like
as Zn, Ca, Mg, Mn, and others stimulate alcohol-metabolizing enzymes, while the antioxidants of plant extracts
prevent the damage otherwise incurred by alcohol toxicity. These results suggest that the hangover beverage
(MIX) alleviates alcohol hangover symptoms by stimulating activities related to hepatic alcohol-metabolizing
enzymes and antioxidant effects.
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vitamin B12, folic acid, thiamin, amino acids(leucine, phe—
nylalanine, glycine, methionine %), Z-4(Ca)d} wl1d|<F
Mg)9] FFae] 4355 9 tAte] FAHA F&gFS nH]|
< o9 dF gL AW W wiEE FTMIA T
N E Y ITHGI). ¢Z 22 AW AN &=2& 1
ZHA  dF3E dAMERC] 1tx2A Y &3S Joy|BE 7
A GRE AFE el FAAAEE FHAA ALEE ¢
o731 3] NADH7} A4 5 o] NADH oxidase?] 24 0]
ol -OHS O, 9 & oxygen radicalS Ao = H
kst Al ~Ed T FFS v XA @t 1HEE g AQ)
& AHAZE A THHEAA AR F7he 2 AHY
ksl A o] T stE A F(Se), ©+A(Zn), BZHMn), T2
(Cwe] dirtel das PX7% 3ta 8 F ofd, Z+, vk
g, 7k A(P), FE(Fe) T M-S S7FA1ZITH10). &
&4+l (autoxidation) ¥HS-2 F4tstE A 93| o= AT
AqAE = ded Adw, 7, ofd, Bt T FEL
WA ksl FAFLE A JTAD. HE Bol AR
H1 A= HEA 4 F213A9 BHA(butylated hydroxy
anisole), BHT (butylated hydroxy toluene) 5-< €43} 3}
Akt AAG dol e o]&H 3 Yo A FE A
gA4E& A g FRATIE § 5495 /MY B
Ha o, dlFE AME AE 23 JTH(12,13). whEkA F
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o] $3 29 Jido] wig s JWPFH L Ut
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92 02 v go] FES Eo] /NEHAT Park 5(14)2
HSMWE o]&3te] 8¢t T3 AFE Fh3ste S5
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3, 82 B0 BE 2N Rubus coreanus), &5 (Curcuma
longa), 2= (Cornus officinalis)= W 3.0 9JslH o]
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2kl &4 50 v HEEA(Rubus coreanus), &
(Curcuma longa), 2Y5=(Cornus officinalis)S& &2 4%
AAFGA NA FhBIAT xR FEAELS 742 50 goll
THT 1 LE 718t 100°Ce =04 3417t &<t &3
Fom FZHS rotary vacuum evaporator(N-1000, Eyela,
Tokyo, Japan)& AH&-3te] 553 & T4 02 7(FD5525-
01, Ilsin, Gyeonggi, Korea)2 AZ 3l LA E| 2 950
AH&3EA T 0.2 pme] 28 E 28 vl E4=(HSMW) &
(FHNINSFEHRE Lo 33 FHRFE o] &3o ¥
ZA A 7t SA ol A3 e} A E
Eo] gfd BFEMIX)oE Fig. 13 Table 3¢ 2
o)) 71 &Ado] Hold 10% HSMWSF B8} &3 Ak
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# 2 3 (Company Product, CP)dll& ZFH) o]
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DPPH radical-scavenging & =&

Brand-Williams 5 (28)¢] *®# el 2|l 0.1 mM DPPH&
o 1.0 mLE F38ko] 05 mLe) Alge} E9hsial 208 F UV
spectrophotometer(Optizen 2120UV, Mecasys, Daejeon,
Korea)Z 525 nmoll A &3 =& 439t 24 T
2+ 1 mL DPPHOl Al th4] 05 mL /S 7H 89S
AFE3 R AL A ERF S 2= ascorbic acid, BHAE A&
3913 DPPHe 93t &)z AAEAA S thg F222 7
At

DPPH radical
scavenging activity (%) N
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SODEA-& SOD assay kit-WST(Dojindo, Tokyo, Ja-
pan)E AFE3S T 96 well plateS o] &3t Ztzto] Alm
20 pLE WST-1 €9 200 pL, enzyme £ 20 L9} ¥F-S-A]
713, blanke A& Al F/HFE H7Fste] 37°ColA 203%
7+ ¥kg-A]7)a W & ELISA reader(Spectra MAX 250,
Molecular Devices, Sunnyvale, CA, USA)Z 450 nmol 4]

Aes=E Y MR
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A AL 4°C, 2500 x gol| A 1587 LAEE 3t
e 4, FA] 80CY ALY T Yol 4 F
AAA Basdn 22 S £ F59 250 mM su-

crose, 10 mM 2-mercaptoethanol, 2 mM dithiothreitol ]
¥ &3 Tris-HCI buffer(25 mM, pH 74)2 &3] &7 3+
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% 7+ JE3k 2 AE F 7 FA19 104 4] RS
NS 7}3te] ZA] polytron homogenizerg ©]-8ato] 223k
F 30,000 x goll Al 3033 A4lEE] sted AAES AASA
3 ThA] 80,000x goll A 1417 B9t AR sl A5
2 Fo9t BE 21 4°CoAA FYhsuoey Ao
UiFo] -80°Ce] AT a0 sl &AL B &4

g4 A o]&3tAth

g3l

5890 series II (Hewlett Packard, Palo Alto, CA, USA)E
A3 AL, 23 HP-FFAP(Cross-Linked PEGTPA 30
m/0.25 mm/0.25 uL)& AH&-3FA Tk ©]5¢2 NoE 0.6 mL/
minE AF&3}912. 9, injection temperature 100°C, detector
temperature 200°C, &2 Z71-2 50°C(1.4 min)/(10°C/min)/
60°C(1 min)/(25°C/min)/100°C(1 min)/(50°C/min)/150°C(1
min)°] Ak EEHl= 70112 dor YR EFEEE 1%
isopropanols- ©]-&3}it}.

2t #ZEIoHo| ADHe} ALDHCO| 2ty &3

ADH9| 84 =4 Bergmeyerd W (29)e H3 s o
Z439oM, FF% 340 nmoll A NADHS] AAHEEE A
EE ARSI WA 24 FHSF 14 mL, 1.0 M
Tris-HCI buffer(pH 8.8) 0.8 mL, 20 mM NAD" 0.3 mL,
ethanol 0.3 mLe] £ A7} 2+ FAH 0.1 mLE cuvetteol
Yo] 30°Col| 4] 58-7F preincubation g+ %, 537+ 340 nmeoll
Ao FE=e] Wsls SAsT ALDHS &4 532
Bostian®} Betts®] B (30)S HE 3t SA319oH, 3
T 340 nmolA NADHO| HA&EEE ARE AMEaT
whg-olo] 2ALe =74 14 mL, 1.0 M Tris-HCI buffer(pH
8.0) 0.8 mL, 20 mM NAD" 0.3 mL, 1.0 M acetaldehyde 0.1
mL, 3.0 M KCl 0.1 mL, 0.33 M 2-mercaptoethanol 0.1 mL.2]
&gl 7t #2499 01 mLE cuvetteo] B o] 30°Coll A 58
2} preincubation 3 ¥ 53%-3F 340 nmoll A9 FF =9 W3}
=43 th ADH, ALDH 842 A/dol g Juig
(%) .24 Zg3tATh

ox M

8y 3 275 X7 54 2y =3

glutamic
pyruvic transaminase(GPT)9] &A=+ 7 71231} a4tk
&S o] &3k vl o) A= assay kit(Asan Pharma-

o=

ceutical, Seoul, Korea)Z =73} t}.

Glutamic oxaloacetic transaminase(GOT),

SAAz
AFE Ao EA AT SPSS 12.0 program(SPSS,
Chicago, IL, USA)& ¢|§3lod ZF A3+ Hdd 134



396 ol E - Ht=d -

Table 1. Comparison of mineral contents of high—salted mineral
water and sea water

Elements HSMW (mg/L) Sea water (mg/L)
Na 6,000 10,500
Ca 3,300 401
Mg 1,300 1,300
St 25 8
K 16 380
Mn 19 0.002
n 0.68 0.001
Fe 0.18 0.01
Cu <0.01 0.0006
Ni <0.01 0.0005
Co <0.01 0.0005

The mineral ingredient content of each HSMW and seawater
was analyzed by an Adur Outdoor Activities Centre (AOAC)
methods.

22 YJetdlon ZF 9] Hlaes Fo 4= p<0.0590 A one-
way ANOVA test® UJElH o FoJA HASLS rtest
= Duncan’s multiple range testE ©] &3}t
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Table 2. Total phenolic and flavonoids contents of from
medicinal plants extracts

Total phenolic Total flavonids

Sample

(mg/g dw) (mg/g dw)
Rubus coreanus 43.40+1.30™ 16.30+0.45"
Curcuma longa 2.69+0.14° 0.94+0.11°
Cornus officinalis 22.92+1.27" 21.10+0.78°

YMean+SD in the same column with different superscripts are
significantly different at p<0.05.
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Ae & F A
DPPH 54 U] A4E 47 AzE wol=o] Bjo] 2
Aol AT G ol Bt e
S £AY & 9l DPPHYol F4ts) &4 %@s% 48
o=z 7‘;31 A2 ATH33). Free I'cldlCdl% ol Wl A
ZE AW =315 dod)= dJAEH Y] Wi o5
HhE-sle] O S AT %E—%% Ad itz 2}
g do] ATh(34). SODE 3

b8l GAZA Ao sZE 3 RS FJr*P Sz A
% Al?l% WHS-(20y +2H — HoOr+09) & &1l 3l 54 0)

], SOD9l A" H.O,= peroxidaselt catalaseoﬂ 23}
Falgt ERAbel AR HEE o] A a2 EEH A
ALE B33te IS sl E40)tH35). AA WA=
superoxide dismutase(SOD), catalase, glutathione reductase
59 g4ksl G449} tocopherol@t -2 A A ArkskA| 7 &
Aete] 2ba Aol digk el 7) %S shar Ak36). 53]
F714d FolA T, ofd 2 W32 SODS] &4 x4
#og ol ]X]er“ﬂ %9] A4S X3 AY o
AL F+ Ud=e 1,37-39).
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== DPPH radical scavenging

=4 %‘J}—E Table 33 2t} DPPH radical
scavenging &4 A¥ A= MIX7} CPRET} fo8o=z &
do] =gkor, MIX®] SOD &4 &322 ascorbic
acid®} T4 F4HebA| 9l BHAR Y &2 kst &9 a3
£ UEgsiTth

gikiet A vkgete EHEE ¢t
acid, riboflavin, uric acid 59 34ts}A 33HE3} flavone
2 flavonol 2 #Hl=4 33 31, catechin©]
HEAQA 224 0ozt & F e, &4 &A= FrH
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Table 3. Effects of MIX on DPPH" radical scavenging and
SOD? activity

Sample® DPPH radical scavenging SOD activity

activity (%) (%)
Ascorbic acid” 92.53+0.14* 97.44+1.99°
BHA” 93.63+0.07" 86.38+0.84°
Ccp 55.28+0.88° 83.66+1.52¢
MIX 66.54+0.32" 120.13+0.79"

1)1,1*Diphenyl*2*picryl*hydrazil,

? Superoxide dismutase.

¥ Sample concentration in the reaction system was 1 mg/mL.

f“Positive control.

> Butylated hydroxy anisole, positive control.

"Mean=+SD in the same column with different superscripts are
significantly different at p<0.05.
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Fig. 1. Effects of HSMW on the blood alcohol concentration
in rats Y YEach point represents the mean =SD for group of six
rats. “Control treated group: alcohol plus dlstﬂled water. VTHSMW
treated group: alcohol plus HSMW. "p<0.05, “p<0.01, significantly
different from the control.
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Fig. 2. Effects of MIX on the blood alcohol concentration in
rats”. YEach point represents the mean=+SD for group of six rats.
?Control treated group: alcohol plus distilled water. *CP treated
group: alcohol plus CP. YMIX treated group: alcohol plus MIX.
A: 10 mL/kg—bw, B: 5 mL/kg-bw. "p<0.05, “p<0.01, significantly
different from the control.
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Table 4. Effects of mixture on hepatic alcohol metabolizing
enzyme activities

Group” ADH activity (%) ALDH activity (%)
Normal® 100.00£6.24°° 100.00+2.73°
Control” 86.15+2.92° 87.77+4.72
CP‘”r 103.88+4.16 126.64+4.21°
MIX® 108.45+4.92° 117.90+4.66"

YEach point represents the mean®SD for group of six rats.
?)Normal treated group: only distilled water.

YControl treated group: alcohol plus distilled water.

f)CP treated group: alcohol plus CP.

n‘)MIX treated group: alcohol plus MIX.

9Values in same column with different superscripts are sig—
nificantly different at p<0.05.

A28t geS & 5 JATE MIX9 CP FolFe] ADH &4
o] 5(].0]_2_ =R /\ ﬁoq OU:] ALDH
A& CP FoTo] foF oz 5=t ol CPY F4
i %%%OJ T EZF AW &
2 AR 39 A
H 7 ol EL ‘l + ADH®| #Hg-of &3t 4
Ho| &0 Holxd Y Fo] ¢=
Ao} o ELH S =T Al 52 = o
A 2 At 2B EE oA ELH S =9 Efd
< VX< ALDH &7d0o] S/ e 24 o}
gd s =71 w2A &2 4 Aok oA MIX9 CP
7% ADHO 84 xuE= ALDH 4 o 2 93
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Table 5. Effects of MIX on serum GOT" and GPT? levels

Group” GOT (karmen/mL) GPT (karmen/mL)
Normal” 4559+1.39" 39.86+3.00°
Control” 50.93+1.03" 47.49+ 3.86°
cp? 48.46+2.47" 43.93+350™
MIX” 46.55+2.15" 39.29+0.42"

YGlutamate oxaloacetate transaminase.
2)
Glutamate pyruvate transferase.
YEach point represents the mean+SD for group of six rats.
f)Normal treated group: only distilled water.
f)Control treated group: alcohol plus distilled water.
9CP treated group: alcohol plus CP.
"MIX treated group: alcohol plus MIX.
YValues in same column with different superscripts are sig-
nificantly different at p<0.05.
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