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Background: Excessive alcohol consumption is at the root of serious social problems such as hangovers, liver Accepted March 30, 2023

dysfunction, and alcoholism.
Objectives: This study was carried out to determine the hangover ameliorating effect of fermented rice

extract and a combination of yeast-fermented powder and lysate containing aldehyde dehydrogenase (ALDH)
Highlights:

(improved new ingredients) in an ethanol-induced rat study. . .
- Recently, excessive alcohol consumption

Methods: The concentrations of alcohol, acetaldehyde, and malondialdehye in serum were evaluated to assess . . .
induces serious social problems such

the anti-alcohol and anti-aldehyde hangover effect in two experiments, one with fermented rice extract) and a . .
as hangovers, liver dysfunction and
second with yeast-fermented powder and lysate, using animal studies. alcoholism.

Results: Experiment 2 with yeast-fermented powder and lysate containing ALDH showed similar and higher - The Fermented rice extract, and yeast

activity, respectively, in reducing ethanol and acetaldehyde concentration compared with Experiment 1 with fermented powder and lysate containing

fermented rice extract. Experiment 2 also significantly reduced malondialdehyde, a type of lipid peroxide. The aldehyde dehydrogenases (improved

ALDH-related compound (ARC) lysate showed better hangover relief effect than ARC powder. new ingredients) showed hangover

Conclusions: These results indicate that ALDH-related compounds exhibit a hangover relief effect, and ameliorating effect in a rat study
fermented lysate is considered to be a better candidate for hangover relief. induced with ethanol.

- The ARC (aldehyde dehydrogenase
Key words: Anti-alcohol hangover, ALDH-related compounds, ADH, malondialdehyde, rat related compounds) lysates showed better

hangover relief effect than ARC powder.
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ol Al &F-& &4 G A(alcohol dehydrogenase, ADH)S] &
o B30 2 o ELH5| =R AHStE| 1L, o EL 0L &
=4 8 A(acetaldehyde dehydrogenase, ALDH)®|| 23] F-=4]
9] acetic acid 2 Abs}E|o] ThE2 AL H2E AA ofAE-CoA
2 Aghslo] o] z] el ARg-Hct”

At 2252 g5 AEAE(mangrove)ofl A £
7% v ENTT A1) M, ol5o] A= 24 &
E(lipase, amylase, protease, ADH, ALDH 5)< -5kl
omnj £3], ADH®} ALDH 8/J°] %o} &3[sjas H3 2
AHEE AL Qi AFY A 5, ST 5 WA= Rl
g8 =g AASH: § =] "ok AT At 9oy
Halla axto] tigt in vivo A= oFF] itk

E A= 71&E9 & HE 255, FAFA}F oz
gloj A 7St ALDH $-f- Saccharomyces cerevisiae 55
W 5to] A2 ARC (ALDH Related Compounds) powder &
lysate (£3]10-2460-5320000/+F 7]€: KCTC13925BP,
KCTC14122BP, KCTC14123BP)”°] 3], TS 4|5}
of I3 Eofl @ HH o4 BIE Bl st 754 Al
AZ=A & 7Hs/d0] U=AE FRlstast A e 550
gt E5AIEAEE DI ARC powder ¥ lysate S 0|83 A5
AFAEY 2)2 & o] 235l

A ne e oxo B
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[l. X = 2! BiH

1. A= M=

2481 W ZAEO]A AL ARC powder D lysate 7]
202 QA= Saccharomyces cerevisiae %< YPD (yeast
extract peptone dextrose) HJA|(1% yeast extract [Duchefa
Biochemie], 2% glucose [Duchefa Biochemie], 1% peptone
[Duchefa Biochemie]) & AF&-5t0] QIFFH|olE|oA] 24 A7t
Foto] viFota o, 2 vk 5 L W& 7](Marado-05D-
PS, CNS, Korea)& 55}0] 48A17F 59F XYs5t3ict vy =
T 312 AAEE]7](Supra R22, Hanil, Koera)E ©]-8-5}0]
e ARt d4EEE ALDH 9y ARE 24
P53 (CLN-52U, Nihon freezer, Japna)°lA °o]&7t W&
B AAZ7|(FDU-7006, Operon, Korea)Z °|E7F 54
= APttt 5EAXY A% TouE thildEsa
A A (A32955, Thermo fisher, USA)7F 37Hel QA
& <=(Phosphate buffered saline, PBS)°ll =291 &, 0.5 mm A2
2252 4(11079105, Biospec)S 21l H =G HL}A0]
A(Mixer Mill MM400, Retsch, Germany)Z & X5 32513
o s ERE T4 YRl Qe T S
pejslo] AR GHEL AT0] AT ALDH B &
5 gojEe] Ba ot 242 o83} Lol APsHLt. A%
AN

12 B o rlo bt b

> P

o] 91 ¥ 50 mM2] potassium phosphate buffer (pH 8.0), 2
mM2] NADP (Nicotinamide adenine dinucleotide phosphate),
1 mM2] ot ELE|S| =5 &37t5to] W HEgofl AlmE 3
7Fet & 30°CoflAl 5871 BHSAIFH. o] & 2333 = A (Mega-
800, Scinco, Seoul, Korea)E ©]-85}0] 340 nmof|A 4=
HILE SAoloth. ALDH 33 &5 &351& 100 pLd} 1X
bradford reagent (Biosesang Inc., Gyeonggi-do, Korea) 1 mLE
ST &, 287 AF2oIA ST F BFFEAE o8
5to] 540 nmoflA F3%= WskE Aot B FFS =
gotlon, Td FFS ol-gsto] /9% NADPHY| ¥
Rl
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241tE] 9] =71 Sprague-Dawley rat= Fuj(2ZAE
Hpo] @)5to] 2% (22£3°C), FE(50£10%), £% 12 hr
(08:00~20:00) ¥ ZX(150~300 Lux)E SA5}= 235
7] WollA Absskelet. AE717E 5 &3 Al AlRhglo]
SEoIATE EFY9] 3| AR 6utH FAd,
eBE, e+ g FEE-L (73 mg/kg) T, ot
S+4& g 32 5-H (220 mg/kg)Z F 47 FoZo 2 Y
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2.2. OlEt= 2 OIMIEH[S|E & 571

FF ofehE 5= ethanol assay kit (ab65343, abcam,
MA, USA)Q] &2 EZo] w}e} Bucher®}t Redetzki?Q] HH-&
HEP5lo] S35}, Reaction mixture (potasium phosphate
buffer pH 9.0+NAD" tablet) 3 mLo]l @7 0.1 mLE &35t &

2 A2olM BABIAL g =AE °1851] 340 nmell
T AZolA W & ZFFE=AE 01851 340 nmofA F

S =
TH BEEEZ ol8sto] BEFAAS I3, kit TREF
AAE B4l tidsto] et 5785t

HF oMM ELHS|E 5 acetaldehyde assay kit (106
68613035, Roche, Penzberg, Germany)2Q] T & EZo| wtet
A58 35}tk Reaction mixture 3 mLo] % 0.2 mLES
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3.1 HEs=E2 AtE E AMX|

24ut2]9] 557 47 Sprague-Dawley rat= (F)HISH Ho]
Q3 A (Incheon, Korea)ZHE FYUsto], 2%(22+3°C), &
=(50+10%), 29 12 hr (08:00~20:00) ¥ Z=(150~300
Lux)E FAISHs F2d57] WollA AbSsielth Ad7I1t &
oF &3 AbR= Algtgle] 3EstleH, 1597 <=8t A
T 3utE]y AR AE(NC), ghE(C), ARC lysatew(E1-
E3) 9 ARC powder7-(E4-EG)C. 2 & 8150 & W+3ict A
Y AR A 18417 BRF A4lskal, ARC powder Y lysate= Z}
7} PBSO =0] FEE(A 5L 50 mg/kg, S5 250 mg/kg,
TEET: 500 mg/kg) ZH|5F] B1-E6ZLO.2 FAIate] AT
EoJslglon, NC-d Ct-2 PBSHE £oislich AlPEd s
= AENA 19 E-87F(2,100 mg/day/60kg, 35 mg/
kg)= 7|EL & AAstelth w4 047 HES st

AN OC @73 mg/ke m220 mg'kg

EED

3 5 8
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Fig. 1. Blood ethanol concentration of rats administered with fermented rice extract
**p<0.01, ***p<0.001; Significant compared to the ethanol-administered group (C) and the fermented rice extract administered group

https://e-jehs.org



M - BMIY - %

B
v
r
olok
12
oN
|-
£
rk

102

EA5 302 4 &, CFF} EI-E672 Lee 5 =3} oto] Haslqich '2%4%%% ¥ F& F CO, 7FAE QFEAL
o] 25% ofleF2(3 g/kg)S 10 mL/kg2 2 - F0I51ct of AFTE & AT AdEEY A E AXof #Et 82 A
BES ATFoIg £ 1AIZE 3AIRE 5AI7E 8AI7H] wlE eleieint 5%@@% 911319] 521 stoll FH=UCHSAH
A AEsto] 4°C, 3,000 rpmollA] 1587 FAE st 84 3 KM2021-0006).

< Eejotqich Bejgt @32 Ad A7k -70°Co] 34 52

ON OC mEl mE2 mE3

A 0200
0.180 R

0.160 *

0.140 T

ﬁIII i

0.120
0.100

0.080

Ethanol (%)

0.060
0.040
0.020

0 Cmal | i

1h 3h

Time (hour)

0.160 Yo

||

Time (hour)

0.140 T

ON oC mE4 mE5 mE6
T

0.120 b

]

0.100

0.080

0.060

0.040

0.020 ’_LI - - ’_L‘ T

0.000 ’_L| - . |_|

Oh 1h Sh

Fig. 2. Blood ethanol concentration of rats administered with ARC-containing yeast lysate or powder

1-E3 sate 50, 250, 500 m. s 4-E6 owder 50, 250, 500 m , “p<0.05, <0.01, ***p<0.001; Significant compare
(A) E1-E3 (ARC ly: g/kg), (B) E4-E6 (ARC powd g/kg), “p p 4 p Signif; pared
to the ethanol-administered group (C) and ARC-containing yeast lysate or powder
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3.2. OlEt= X OtMIERTIPIE e 53 o, AL R AF2 p<0.05, 0.01, 0.0019] &2
AZPEE QAT B e W oM ESEN T B = ek
ZF =4S Yol EnzyChrom™ ethanol assay kit (ECET-100,
BioAssay Systems, CA, USA) 2 EnzyChrom™ acetaldehyde . Zar 7 J-él‘
assay kit (EACT-100, BioAssay Systems, CA, USA)E AI83
0™, Spectrophotometer (Epoch, Bio Tek, VT, USA)Z &3 1. &= }EI2 sk B3}
£ S45to] EF oeE 4 oM ELH S| =] 2 Akt AY 104 & R FEEL e Fo 1/\] FHEA
skelch AoA EF oers =7t AdE veglon, Ay &
£ 73 2 220 mg/kg FolTtoll &) 42 15.5%, 2 3/ &

B iy
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3.3. TIMBAT B 5 9lch. S, 4 U 22 220 mg/kg Fole] 7
SN BT A malondialdebyde, MDA HE Fol SAT T B2 TP oFHE SAE 2
$F2 Ohkawa 579 WS HYsto] St 234 ob 4= ASTHEFig. 1). A¥ 2004 ARC= AehE Fof 347 &
ol 8.1% sodium dodecyl sulfate, 20% acetic acid ¥ 0.8% HBO] A FoA % oferE =7} Ho=2 et on,
2-Thiobarbituric ac1d—- ZA715E & 90°C water bathof|A] 14] ARC lysate”} powder 0] B]g]] EF & 5LE A

7+ 7FEsteink 71 & A AS]aL 4°C, 1,600 rpmOilA] Aoz o a7l Joz SRl 4= AATHFig. 2).

011 rj'll
é

J‘.:

1027 AR A5 A2 F5H] 96-well plateo]] 2 MY Bt 8.5 g Ao IS YA & 1o,
FRF % 532 nmoflA FFEE S REEEEA] webA 45 190 gt EdE2S dAs] flsiA= 3
1,1,3,3-teteramethoxypropane2 ©|-8-5l0] &5 MDA At o+ 9~13A]7ko] " Q5itE) & Wty &5 U ARCE HHFT
Solo] L B9l LEhRi A9, AYATE B2 B 1) B% VTS HohE A4
4 wgo] B A0 2 gzt
4. SHHzE|
AdZn g2 B EEHARE el om, SPSs 2. ¥Z OME °*E||3|': sk
21.0 for windows (SPSS Inc., USA) A X & 132 0]-&3}o] AY oA B HE FEEL JES 5o X F BE
LA A AHE A (one-way ANOVA) L. 2 AAISHT #4124 AP EF o ELHFIE =7t HE HEHH S
I AZES 9519 Duncan’s multiple range testS ©|-8-5M% 2. A 525 73 9 220 mg/kg Foitol| o) ZHzt 7. 1%
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Fig. 3. Blood acetaldehyde concentration of rats administered with fermented rice extract
*p<0.05, **p<0.01; Significant compared to the ethanol-administered group (C) and the fermented rice extract administered group
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Fig. 4. Blood acetaldehyde concentration of rats administered with ARC-containing yeast lysate or powder

1-E3 sate 50, 250, 500 m. 5 4-E6 owder 50, 250, 500 m. , "p<0.05, **p<0.01, ***p<0.001; Significant compared to
(A) E1-E3 (ARCly g/kg), (B) E4-E6 (ARC powd g/kg), *p **p *p Signif; pared
the ethanol-administered group (C) and ARC-containing yeast lysate or powder
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T A CHFig. 4). o] = g4 F 4 (acetaldehyde dehydrogenase, ALDH)O]|
LFE-S HFotd A9 dE-& 44 G Aalcohol dehy- O3] acetic acid= AFSHET: Heqt SF2 Q5| AAA] &
drogenase, ADH)|| 9J5f| O ELH|S|E& HBE| 1L, ofAE gt O EYHB| E= FHE 4o+ AR IFZ AL
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Fig. 5. Blood Malondialdehyde (MDA) concentration of rats administered with ARC-containing yeast lysate or powder
(A) E1-E3 (ARC lysate 50, 250, 500 mg/kg), (B) E4-E6 (ARC powder 50, 250, 500 mg/kg), *p<0.05, **p<0.01; Significant compared to the ethanol-
administered group (C) and ARC-containing yeast lysate or powder
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Abgolch B AJAT, 4 WE 228 9 ARCE BF oM
EQTFIEY] SRS AAA 43 340] Beol E Zow
A7,

AR AlEol FEE Qs SHoA B2 5 ALT ¢
ASTY] A4S ZFSH 7t 76 /A B3-S okl ¢ A 9l
Ak B2 o] AR ()3 FES] ARCE ALDH &
A 2715 A 7 AL o] <39 ¥l EEQI o EY
45|E2 ZH Bafgto 24 Kt #2311 a2l S35)4

S
AHE 7= A2 otk Eeh, s Asldieta e
A AT DGAIR(KCT0004917, CRIS) Z2te] OJ5HH, alco-
hol dehydrogenase 1B, aldehyde dehydrogenase-2, cytochrome
p450 2E1(5B), cytochrome p450 2E1(6) 5 <354 =& &
A2} Holo| w2 7|5 437} QPSS vl il B7FoHS W, ARC
£ A3 Aol EEE AR o ELH| S =7} 7<)
SHA A4S gRld & AT

AE HFFE 0|8 A UE FEE2 1A TE YHo
= Hhs = 79 S 9 9 5)o] ol e
%of 910l ALDH 3! ADH 59| &4 o] A& & qltt. 5t
A5k, & Algol AH&H ARC= ALDH %! ADH 57 22 &
& Z&S SHsP] A% 44 da S NE(ES10-
2460-5320000/4+5 7€} KCTC13925BP, KCTC14122BP,
KCTC14123BP)sto] AJAHstol7] Wizef, 71& 2 Ha &2
tfjH] oM ELHSIE Eofsol B 94 Aoz wekEh
EQL AR, S5 5 AYS dRote AE2 &8 BAolA A
Zuto] AkstE]o|(lipid oxidation) L8] =7F AAHH Y &
A QUtE® ARC lysater= B RS TA5H= A AU centrifuge
A filteringS &) AAT2 2, 435} B0 TAYst= &
HI5| =5 vl2] AlASte] A W dHls]|= Esfoll A5 = 3l
EE gt I8 22, ARC powder oI tiH] ARC lysate &
ofFtollA Aol &EC] 7] HZol €5 olgt= B o ES
gl8|= E3fso] A et 2oz F 53

3. &3 UELYHIBIE ST (A 20i AT TIY)

A 2914 ARCE oghE Fol A7 & fjFEo] A
oA EF HE2AHsE st H 2 Yebdt o &
of 3AIRESo] CHE} H|wokSm, s ARC lysate 5020
A 79491 TAE Bk MO 2 5Tl ARC lysate
500 mg/kg & powder 500 mg/kg FoJToA T4 3} =
Al Hepgtth oehE Fof 8ARE & 5 WEHLH6|E 5%
= AT HISRT AR A 2 ERIsHItH(Fg. 5).

Aol ol LFES Eollol] Yl microsomal ethanol
oxidation system (MEOS), aldehyde oxidase, xanthine oxidase
50) aastgo e A4E BALLT PASFELL B2
A AIaeHE-S Z7AZIEE” ARCE ofg-2o] 98] BAH
AATAIEHEL] AFR] YEULH G| EE AaA7| = o =&
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o] H= 7o 2 A7t
v.g B

2 AldoA= 71&9 & e 553} H|asto] FA|5]A
T ZAME o)A 7iEg ALDH -7 Saccharomyces cerevisiae &
HE gasty A2 EE(AR0)S] ¥ ol A =Fs4
71578 AA =AM B-& 7hs gl tish &<lstarAt st

7129] A3t v wstYS ¥ ARCE ADH, ALDH E4&
A F7HFLH, AFH4EHES] dFR] HEHLH S =
= fojH o FAarRS ER1T o Uitk 53], ARC lysate
FojZolA 5 &2 9 ot ELTH S| = =3fo] 3lof 2
A= A7 BEESQY] diZoll ARC lysate”} powder 2Tt
H £2 S38a FEEHC] d & S 2o g wdEnh o
TF A 13 29] AA7|9F of o] gt A ARI Bl of
20| Arh= ©do] QiK1 SRR, AR A1 A F/F-S H|ash
£ 1 F23] Zpol7F A2 e 4= AATh

3 A0 lysate®] 749~ ARC powder2TH ALDH @ ADH
a4 o] ol 850] H 2 A0 Az ot &
< &9 A5l 3ol AlgEHo] Flof] JFshiA aitE
ER=A], ofyH EEo] a3tE UEl=A 59 7184
Q1 R0l tisiA= F7HAQ1 A7 E asiar AZHETh
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