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A Study on Effects of Hangover Relief using Mixed Fermentation of the
Basidiomycetes

Oh-Sung Kwon, Hahn-Shik Kwak ", Jun-Won Lee”

ABSTRACT

Alcohol misuse often causes hangover, such as cognitive impairment, tiredness, thirst, headache, nausea, muscle pain and increased
risk for cancer appears to be rising to the extent of a prime social and health problems in the korea. Alcohol dehydrogenase (ADH) and
aldehyde dehydrogenase (ALDH) are known as the key enzymes for the degradation of alcohol. Basidiomycota is a medicinal
mushroom used in East Asia to prevent disease such as gastroenteric dysfunction, diarrhea, and cancers. Our results suggest that the
mixed fermentation products of the basidiomycetes increased alcohol metabolizing ADH and ALDH activities in vitro and also indicate

that fermentation products can be used to the relief of hangover, a drink additive and the protection of liver injury.

Key Words : Basidiomycetes, Hangover relief, Fermentation, Alcohol dehydrogenase(ADH), Aldehyde dehydrogenase(ALDH)

* () B-2E4H{d ohsung0626@hanmail net)
A 8t vl @ - o) w5 8t
- M1 X XHFirst Author) : 24 - WAIX XK Correspondent Author) : Ol &=
-H(2012d 8¢ 23Y), =EY(14H: 20124 10€ 162), AMEE (20124 108 19Y)



BRI RS & Gr 3Gk A7 2535 2012 109

.M E

—

A ool 2227} B 547 Hoit

& HujI5elA $5 7137k 27k5 3 Sk 2005
© @3 27 A Q799 FUAZIERA 2

A 2 SARA Baxel mp2d 532 13|
1 5= AF3) A A A Hgo] AzF21%] o]ETh
ahat glom, Sl 204 ol e} AS
o F42 119, A4S 492 Hit ST W=

8YE UL, THH Sl F13] o] o] 47% 7
178l 13 WA 337} & 132% 24 o] & =4

RolA 43 $28 Wk oln), 3}
[e]

EU I T

[
12 e rpy

H

o
o

SHY & A9 AL 58 oo HFC
22X Hske FF 5 B AAA JEE 2
2 oﬂ (CHsCHzOH) g5 bl

(Alcohol dehydrogenase

H <S4 % ot opE °”3ﬂ 3]

=d2AM dHE g5iEs
(Aldehyde dehydrogenase : ALDH)ol| <J3f A%
(CH,COOH)e.2 &3l Ho] 25 5F715 3l o4t
stgad s Tl 22 WiEE ]

ADHE HEARHS: AWl 24 A3 Do
ALDH®] 790 ALDH1, @ ALDH29] 5714 §
Bi7F EAshH SaEATe TFUES ALDH2S
ZREE 249 Mol 32 A $o Bdol A4
A9 B 8% 7HIT BR, TE19] A5 50%,
919 A oF 35%7F AL AgE o) /oA
A el $25 WAY TE, 75 50l UH

= OHE gHdlE SFTOoR AFS T JY

[2]. olE3 =5 e a3 o= ¢EtAl7]7] el

2
2
=
=2,
oL
<
oX _]-[}

M o E dEls| 2o #af7} we] o] Fofxof g
ot
A s 2l F &5 (Curcuma longa L) 277}
(Zingiberaceae)oﬂ &ole thdA 229 Yol&7|2
dHA ok EE2 7] AREG AFrEol=
(Curcummmds)oﬂ o]et 2 g v} et g3t T8
g Aoz ks of gta[3], T, FAE T o8
OF, T3 FHo A= HIEG Fol ol G
A3k JEe) Q7uetel M AujH™ oA 73t F
AN A 7hel 9] 418 A g o} AR AFEH oISk

o feuRtlM e A=A 252 Az A

3} o]gf 3 AL S A 9] 3 ZHA|ol| A Auj 5]
3 9Joh

TR B FEo] n2d &3 AR 3}
o gro] W31, EA40] §lal, 38 WA shal L 3]
2 A As 78] S 5-S shar, Al 97 Ao 4
QE 88, F&9 g3 g A ¥ FHE A
23tk AEsta ok 59 Wl 279 AR

ALl A TR T A8S Fstet 4] FARS

o
AFAE AT (curcumin) @ AR calebin,
demethoxycurcumin =~ 5% [5
Hydrazinocurcumin[6]°] &A|stH, 21&4 2HE
(sterols) R A, 718 A, A, AdS T

o}ﬁl A= Zi.o_i L= ITA= 1A

cyclocurcumin,

[

O]EV\, ] 17&'3}75}% 2GR, A A%

£, 29 28 E(cholesterol) 2] Aol sl 2~F
?:_}Ql $H9 5 2 (squalene synthase) <A 21-88] 2 11|
A9 SYZEEAE ASAA 1 E ABA &5
= Ye = 237 B3 QITh9).

SRt Foll &-8he 23S A (Phellinus linteus) S 2
HAFH A8 % ok o de o] &5l Jlo
FaIH10], 5 ZU2EE FF At aR R E
Zystaa12]e} olutell theFet oFe) 28-S UEhh

= ]

A= S tig A7t 3 13

,
ot

2 rr =2



AT EFLEE o] &3 SN A3 tig AT

Stk o] elole WAl R Eejd WA sxA Al 7189 Bglucan IS SA st Fdol =
EAZH %3 733HE49l ganoderan 3F3HE{13], F 2 713E Agshy] flske] AHEA = 100 mesh A%
A 2H = ZAaEZ9 eritadenin[14], A1 B A 2-8-E2 AS NBZ AMSIE T, A3FTARA Bl okl of &k
ibodenic ac1d[15], lipoxygenase A31&3 grifolic 2 st e gBAE M-S B-glucan
acid[16] & B& V/Pookd TR AR A B EL g2 MegazymeA} (Wicklow, Ireland)®] B-glucan
50| Haugd] wet A ss THCE dd A< ‘Mushroom and Yeast Bata-Glucan Assay
g A7t A 3 E} A Fhe dERES S WEste AFsGh Total glucan #AA &
g AE =4S veidle 7€ e 2 20 mgs A 83| ZFste glass cap tube (16 x 120

o Aste WY 7)59 38 2 Sl 93 Ao mm)°] ¥, 1.5 mL 37% HCl &S vortex g & 3
2 318t aHAlobeE gl H28o] A9 fle 2o 0CA 458 wH3-3t 10 mL water S F7F3l3l B=
G A dom ot g e S s AlaA) 3 A% ol A 2217t 98-8 & ¥ 744171 310 mL 2 N KOH
0% B2 AT R e A% 2 A7 015 100 mL w2~ Z 2222 e ¥ 31200

A3 ATHI7][18]. 33
22

A8 A AAA0R & 2130 22 99 A,
FAE 498 BY B9 54 3 A0 99
BT W, 475018 9 T4 24 el ¥

= gtk 20034 39 g Ale] Ao = '317}-?4_
Phellinus baumi$} Phellinus linteus 5% ¥ A7 &
S Phellinus linteus 2] ‘?H\}Xﬂ-a— PAR-E N =N

TpA, Bl Ae SRE A TARIE o8-8t
o 25 T AFAE %EA]?% 7154, B%54 2 713
o] ZUhE A2 Feje) SHala ABAF L g1
7o) 7Fs 3 AR A SAE AXSHATE

ol A 5.9] ZH]
T 01-1.0%(w/v)s 3
Frahe v Aol G AE HFate] vl Fatar, 7]
0.1-

F 24 A7 3, WA o] &7 0.1-05%(w/v)E 73k
65~80A1ZF &t 71 WEAA $53 FEAS 10
mg/mle] LT FFFol Fof FHlstinh

2) FAEF 9] B-glucan & =74

mM sodium acetate buffer(pH 5.0 2 3833t} Al
Sl A7]= B84 E4-E 1500 xgoll A 1027+ 9
A et AR 005 mLol exo-13-B
-glucanase plus 3-glucosidase(Megazyme, Wicklow,
Ireland)E 0.05 mL 713k $-40C ol A 603t RH-3-A]
At Glucose A% kitdl GOPOD
(Megazyme, Wicklow, Ireland) & AH&-3 glucose®
st Alxb ol 93] total-glucan ©. 2 323} T}
a-Glucan FAA 5 20 mgs A g3] S7F3}H glass
cap tube (16 x 120 mm)°]l ¥ 37, 2 mL 2M KOH &%
S 92 ¥ ice bathollA] 2087 wHk & & 12 M
sodium acetate buffer (pH 3.8) 8 mL-& %—_L 3402
mL amyloglucosidase plus invertase (Megazyme,
Wicklow, Ireland)E 0.2 mL 37}t 5 40 C ol A 302
ZHRFSAIZA T 0] 1500 xgoll A 10827 94 E2)38}
Aok AAEYY 005 mLol| glucose AF kit
GOPOD reagent (Megazyme, Wicklow, Ireland)E A}

83t glucoseE 4 #Fsted AlxHH ol 9 3) a-glucan .
2 Fetoi ot B-Glucan total-glucan? a-glucan®]
Aol ofa) -3t

reagent

3) &wd AU AL &F

HPLC(high-performance liquid chromatography)

39l



W B R

it S

278 05ml/min, 100% M5, 424nm, C18 ODS
46 X250mm 5u0.2 ET EEAORS A)Lu}
C7727 %% (80-95%) Curcuminoid 500mg S A+4-3}
™ 23 (Tumeric) ¥} %% 1Tmg/ml (MeOH)< ¥ #] o]
01-1.0% A7}3}ed 6 vk & mete 7 =Z3}ho] A}
Eaig=s

4) ADH®} ALDH £4-9] 84 Z47
7}. ADH &4

B409e 24129 99 rat liver homogenate
(MOLTOX Co.,USA)E 0.1% bovine serum albumin
£ 8 mlell = 045 m syringe filter= o }gk &
A3 ADHY 84 3742 Ttoh] W [18]S
st ZA6k3on, 3% 340 nmol 4 NADH
O HAEEE ARE AT WA A
%5 1.4 ml, 1.0 M tris-HCl buffer (pH 8.8) 0.75 m,
20 mM NAD+ 0.3 ml, ethanol 0.3 ml, sample 0.1 ml
o] £33 549 015 mlE cuvettedl] ¥ o] F3ml
o] F|=E 2A3}a] 30ToA 5827t preincubation
g %, 5871 340nmo A o] FR 9] WatE SA3)

At olwf, AR E H/FSHA] ¥ AL vxTFoR
stk AlE9] ADH 42 tlz7o g Ao
(%) o2 ZA3IA T

1}, ALDH &4

ALDH®| 2 272 Ttohe] W [19]2 W & 3}
=459 o, T35 340 nmo A NADHS] 4434
ARZ AT /S 21 ml, 1.0 M
tris-HCl buffer (pH 8.0) 0.3 ml, 20 mM NAD+ 0.1ml,
1.0 M acetaldehyde 0.1 ml, 3.0 M KC1 0.1 ml, 0.33 M
2-mercaptoethanol 24< 7Hd w3 0.1 mlz
sample 0.1 ml¢] EF A7} T4 0.1 mlE cuvetted]
Yol F 3 mlo] HEg 2t 30T 583k ut

CE
==

SN 7 557 340 nmoll A o] FB = o] W3 A3
93\‘:]' O]HH/ /\]_‘EJ_% 7_1(—:117]"3]—?(] oro 7)4\.% EH-%—ELQ-E

it A7A A5 20124 102
St AlE9] ALDH €742 tjzol] tish Juj &
(%) 2 A5tk
22 M3 Zn}
1) FAHA 9] B-glucan T
A TAA Bk 19 149 SLMaRE
gatel vk 459 B BAE S5 Aze
of ARE-3t T
)k oA ) A9 A8 TR Y HPE Aleld
w9 @bl 24 gto A7t a4
$E $FA5L A AA2) v g o] Bae
A it Az B aAle) Ao §AAE Y @
FAZ2E AAstgEe el we uge) o)zt
AX A AF 55 st 2R3
B)
8 1. &8 3HA =gds AXZELB)
Flg 1. Sanghwang mushrooms colony(A) and

dehydrated powder of mixed fermentation(B)

MegazymeA}Fe] Mushroom and Yeast Bata-Glucan
Assay kitE A3t B-glucan 3Hd-s w413 A=
O3} 2t A Al A B-glucan S 8.5%
o]al, FAA B-glucan FFL 139%= FFHA A}
A 9] B-glucan FFR & FEIUH (1)

Z—CT T



2704 Esfol ) A7

4

E 1. a—glucanzt B-glucan &zf
Table 1. Content of a-glucan and B-glucan

Total-glucan a-glucan B-glucan
(mg/L) (mg/L) (mg/L)
NS |
=0 8.5 0.69 181
TE
TEARH
Hhotol 13.9 5.97 793

&5 Wl AR FFS SA57] skl Mg
2 F23 A8 10 mg/mlS 15 X%]ﬂiﬂ}iil
2 9] (high-performance  liquid ~chromatography,
HPLO)oll Fi3te] Zejm2 S8 2HS T4
A 2719 FA A whe} =4 Bed AR e
2334

=AAZ3 A 59 (:LFA 2) IEZAZ3 (1%1 3)
Aol B2 & e 23 AT
TAAZH A RAA F 1350 2 BT o] Adk=
dF sl ARlo] 33 HArka & 4 Siok
FETAA gl &5 FEAE AEE 05%
FEE A7leke] £ u st altt. o v
THA Azt EIY ol FHsto] 7FRIY FHF
33 29 AFYL 43157 2 wegelol &
Pl Qe FRleit (2E 4)

I‘E
1o,
ok
o
=)

to ox lo
Ay

2,
of

5.887

10 14

122 SHUT AROIM FRES B

o=

Flg 2. Content of curcumin in lyophilized sample

- 4 8 10 12 14
J% 3 GEAX AR0M AHFLIS otk
Flg 3. Content of curcumin in hot-air dried sample

5.903

10 12 14

AMI ELE AMRAM AFEL
stat

J8 4 230

Flg 4. Content of curcumin in dehydrated powder of
Mixed Fermentation

3) ADHS} ALDH &.24:9] 84

EIAEY BF ReleHS APt s

ﬁ"l

2
>
b
m{m
01&
XN,
&2
rlo
)
BN
=
>
o
Sy
o
—
S
o
Mo mo M B = R

o
b
e

s
2|
i)
oy
r rO I
-
)
offl
do,
+a
N
i)
o
ofd
4z
_O,L
ol @ 2
A
2
o o

by e rr
f> oo
R e

R o e off
off

fd
of
XN

o
=
HA $FERT ADH £49] 59& 27% ALDH



BRI RS & Gr 3Gk A7 2535 2012 109

F 2. ADHe} ALDHe| &2 Edllsd
Table 2. ADH and ALDH activity for alcohol
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