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SUMMARY

To develop the surplus cucumber as a high value produce, cucumber vinegar
was producted on the optimal fermentation condition. Physiochemical component of
the cucumber vinegar was analyzed, and the biological activities such as
antioxidative activities and alcohol hangover prevention were examined in vitro
and in vivo. In the alcohol fermentation, the optimum condition for maximum
alcohol contents were 15°brix of initial sugar concentration, 28°C of temperature,
and 5 days of fermentation time. The optimum condition for the acetic acid
fermentation was over 12 days at 30C, 200 rpm with 7% alcohol and 1% initial
acidity. The contents of glucose, maltose and sucrose of cucumber juice were
11194.74, 2629.85, 2794.04 mg%, respectively. The contents of sugar decreased
significantly during alcohol fermentation. During acetic acid fermentation, the
concentration of acetic acid, succinic acid, malonic acid and were found. The
concentrations of succinic acid and acetic acid as major organic acid increased.
Other organic acid contents such as malonic acid was higher than in cucumber
juice. The content of total amino acid in commercial vinegar was higher than in
cucumber vinegar. The content of amino acids was high in order of leucine, valine
and aspartic acid in cucumber vinegar. The contents of total free amino acids in
commercial vinegar and cucumber vinegar were 36.1180 mg% and 4.2246 mg%,
respectively. The contents of Ca, Fe, K, Mg, Mn, Cu and Na were 6.586, 0.266,
153.150, 7.010, 0.068, 0.001 and 2.755 mg/100g. The cucumber vinegar contents of
total polyphenol compound was 40.14 mg/100ml. DPPH radical and ABTS radical
scavenging of cucumber vinegar was approximately 68% and 79%. [3—carotene
bleaching activity showed also significantly antioxidant activities. On the study of
ethanol induced hangovers in rat, alcohol and acetaldehyde concentration of the
cucumber vinegar—treated group was significantly decreased in blood and liver

tissue compared with that of the control group. Therefore, these results indicate



the cucumber vinegar may be used as functional vinegar which has not only
antioxidant activity but also prevention effect of alcohol—induced hangover. Also,
this study was performed to investigate the effect of hangover drink containing
cucumber and SK mixture (SKM group) and marketing hangover drink(MHD group)
supplement on the alcohol, lipid, and antioxidant metabolism in ethanol—treated
rats. There were no significant differences in the food intake, weight gain or
organ weights among the ethanol or pair—fed groups. Among the ethanol treated
groups, the MHD group significantly lowered the plasma ethanol concentration, and
SKM group reduced the plasma ethanol concentration. MHD and SKM group
significantly lowered the plasma acetaldehyde concentration when compared among
the ethanol—treated groups. Among the ethanol—treated groups, there is no
significant difference in hepatic alcohol dehydrogenase (ADH) activity, but MHD
and SKM group tended to significant increase the aldehyde dehydrogenase (ALDH)
activity. However, MHD and SKM group significant lowered the CYP2E1 activity
when compared among the ethanol—treated groups. MHD and SKM supplementation
significant lowered the AST and ALT activity in plasma. MHD and SKM
supplementation significantly increased the HDL—cholesterol and HDL—C/total—C
ratio in hepatic lipid, but triglyceride ratio was significantly lowered in MHD group
when compared with ethanol—treated groups. Hepatic lipid accumulation was also
significantly reduced in the MHD and SKM group compared to the ethanol—treated
groups. Among the ethanol—treated groups, the MHD and SKM supplementation
resulted in a significant increased in the levels of SOD and CAT activities, and
there were no difference on GSH—Px activity in the liver. Among the
ethanol—treated groups, the MHD and SKM supplementation resulted in a significant
high in the GSH ratio, but TBARS significant lowered in the liver.



CONTENTS

Chapter 1 Summary Of Research ..................................................................................... 3
SeSSion 1 Objectives ........................................................................................................ 3
SeSSiOI’I 2 NeceSSity .......................................................................................................... 41
SeSSion 3 SCOpe ................................................................................................................ q

Chapter 2. International and Domestic Technology Status wreeerrreiee: 61

Chapter 3 MethOdS and ReSUltS ........................................................................................ 81
Session 1. The Optimizing Production Conditions of Cucumber Vinegar == 8 1

1' Materials and MethOdS .............................................................................................. 81
2' ReSUltS and DiSCUSSiOHS ............................................................................................. 52

Session 2. The Analysis of Physico—Chemical Components in Cucumber Vinegar

.............................................................................................................................................. 29
1' Materials and MethOdS .............................................................................................. %
2' ReSUltS and DiSCUSSiOHS ............................................................................................. 23
Session 3. The Antioxidants Effects of Cucumber Vinegar e eeeeeeeereemmnnneninn, 8 3
1' Materials and MethOdS .............................................................................................. 83
2' ReSUltS and DiSCUSSiOHS ............................................................................................. 04
Session 4. The Hangover Effects of Cucumber Vinegar and SK mixture = 5 4
1' Materials and MethOdS .............................................................................................. EA
2' ReSUltS and DiSCUSSiOHS ............................................................................................. 64



Session 5. Studies on the Protective Effect of Hangover Drink Containing

Cucumber Vinegar Against the Alcoholic Liver Disease in Ratg swoeeeseereeeeeeeeennees 05

1' Materials and MethOdS .............................................................................................. @

2' ReSUltS and DiSCUSSiOHS ............................................................................................. 85
Chapter 4. Achievement and Contribution to related fields woeeeremerremmmnmnn.. 86
Chapter 5 Application Of results ...................................................................................... %
Chapter 6 Information Collected fI'Ol’l’l OVEISEQS orrrrrrrrrserrensstetrronttttuinmttuiinintitioniitinn, 07
Chapter 7 References ......................................................................................................... ’A

_10_



i

13

Ll

- 13

"
Hr

o

B
el

14
15

mK

- 16

A2 =9 7]

18
18

A1 A Qo] A% HAA AT F7 THE s

- 18

a0
wK

™

il
™

wK

T

29
- 29
- 32

A

A2 A Qo] 4xel ogsty

a0
wK

™

il
™

wK

T

38

a0
wK

™

il
™

wK

T

A4 A Qo] Azel SKMe| %3l

a0
wK

™

0
B

wK

T

11



a0
wK

™

il
™

wK

T

68

69

A5 A AT ATFY BFR A B oo

70

&0

A

2

i <] 38} 7]

3]

ki3

71

_12_



A

AlA A7 A

H| 1M &3k

Q0|E 0| B HAI}
SK mixture(SI(M) H= gl
=3|A S5 T
I=E 3F

(=1}

: =

T AURL - A

r

S3ol4 HBf oyt
54

_13_

oI eruA o] I

7R3k SK mixture(SKM)E o]
o] Holvta, &4FA s
W =9 Ae NEgeR

H 2453k

Ht 35 §l o8 1} SKMOj| Ci 3t
=FollA 7E U S Al E0
Chet 29 '8

C{ UKL - 0|0 H

Afgsh =4 R

=5t



84

3
=

A2 d AT

)
Nr

Ay

_
o

!

"IE
=2 A

kel
pa

5 oo

L —

[e)

U = AR el 7}

ojn
o

A
ol
Ho

ojn

|

_
o

-

o %

I

]

7

s

°]&

=
=

g} # < J7ldkE SK mixture

o
il
)

3!
o

7l. SK mixture?] =3

ol wet AgH8ol 24 EHH

L —

[e)

o] 7}

+

g

< A

=

B2 MEAgoezM, Q09 AHFH

ojn

o 713t

)
=

=
=

SK mixture

1

=1
P2y

ol

el

2

&
g g AFE FEAES ForA 935 F

ok Qo]

g

)

U AE A

M

AT %

Aol g el B fEvt e

ol

b= Aistel o

)

ol

R

0

0

Jjo

7]

<]

A

£

A

3

Jo

)
~K
el
Jo

ol

,mo

_14_



A 3 A AFAEe] Ng 2 W

0
o v d
& w47 %o
e % CR 4 7
K | T4 e ST TX
w | TE D W TR
o} 7F 9 % W & -
ULH by o v = o
Uy Z %o L R
o B R Mk IE
3 ol S N = A =™
Gl do K %o 3 b5
pK X o
M *E o F A o H T
A A
i TR Pwd = B
o m Z‘._ _Wﬁ_ 0 ,mo .OI A_._u ﬂ_/_H Mur_.:
Z o o or BK M=
O O O
4 %o an
% @ .
o W Jo 5 B
mr oo % i
- Z X o
il " N
z nE IO
- o Ay o
5 i i
i < Hn
w3 TR
.O "‘ \;Iﬁﬂ "_ z_.—o
ol K < K )
H =
N X MrL
R 5

_15_




HA2d=d-2 771w

)

HJ

Hlo

t HE

=)

of i

s

=0

H

Fed

B tis

Bacillus subtilis KB—4012] =}A)

ki3

ol i

HE

il

- 3 5o ARY7t eolAe @

RE

o]
Hlo

il

O Qo]& o]

_16_



2. 799 7lee 9%

0

A

ez 739l 7%

ojn
o

H

ERE

0

i
H

o
oF

o

Nlo

Fol(&=), olxt2(01%) &

wK

il

I7HA 2 Q0o]& o]

=
gl

2lutabe} o

O %

ojn
o

H

o7} o d &8 2 A o] 7Y

oy

_17_



=L

ng

A 3 & d7 Jesd Y&

H

J [

A1l A o] Az HA Ax £

—t

1. AR 2 3y

7t A E
1) A8
B AFo) AFR-H Q0] (Cucumis sativus L.)= 2009~2010\d 3 mlE A =+
bS48t warning blender2 I3j 3 A 982 AMESISTH
2) AT 2 A2
&5 Wg 7dFE Saccharomyces cerevisiae(KCTC 7904)8 YPD 3 shuj x| o]
Aok 3, YM AAuf 2ol A 24Coll A 24A17F AR v okste] Alg-slon, 2k
& Acetobacter sp. PA 97& Table 19 v}z Ao 2 30T Al 7247 v eks}o]
A& T

_18_



Table 1. Cultural medium composition of acetic acid bacteria

Liquid Medium

Components Ratio(%)
Yeast extract 0.5
Glucose 0.5
Glycerin 1.0
MgSO4+7H,0 0.02
Ethanol 5.0
Acetic acid 1.0
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Fig. 1. Production of cucumber vinegar.
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Fig. 2. Manufacturing process of fermented cucumber vinegar.
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Fig. 3. Scale—up of fermentation process for the production of cucumber vinegar.
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Qo] Az FIHE E42 FAEMELE Wtk AE8H 100 mLo &3
Al (HCIOy : HoSO4 @ HyOp = 9 1 2 1 5, v/v) 25 mLE 7}8Feo] e 2 oA] A A3
7hEste]  @dsiA FHez W wi7kA hot plated A E3T F oI

Table 2. Operating conditions of ion chromatography

Conditions
Items

Free sugars Organic acids

InertsilODS—3V
(250%4.6mm L.D)

Column temp. TonPac AG11—HS Guard, 4—mm 40C

Column TonPac AS11—HS Analytical, 4—mm

0.1IM Ammonium
EGC—-KOH

ELUENT Cartridge—23mM KOH dihydrogenphosphate +
Phosphoric acid (pH 2.5)

Flow rate 1.0 mL/min 1.0 mL/min

Inj.Volume 10 uL 20 uL

Detection ELSD RI
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Table 3. Operating conditions

of amino acid analyzer for amino acid content

analysis
Instrument S433—H (SYKAM)
Column Cation separation column (LCA KO07/Li)

Column size
Column temperature
Flow rate

Buffer pH range

4.6 X 150 mm

37 ~ 74C

Buffer 0.45 mL/min, reagent 0.25 mL/min
2.90 ~ 7.95

Wavelength 440 nm and 570 nm
Table 4. Operating for analysis of minerals by atomic absorption
spectrophotometer
Minerals (AA—6501GS(SHIMADZU))
Item
Ca Fe K Mg Mn Cu Na 7n
Wave length(nm) 422.7 248.3 766.5 285.2 279.5 324.8 330.2 213.9
Current(mA) 10 12 10 8 10 6 10 8
Slit Width(nm) 0.5 0.2 0.5 0.5 0.2 0.5 0.2 0.5
Lighting Mode BGC-D: BGC-D, Non—BGC BGC-D: BGC-D, BGC-D; Non—BGC BGC-Ds
Burner Height(mmm) 7 7 7 7 7 7 7 7
Fuel Gas Flow(/min) 2.0 2.0 2.0 1.8 2.0 1.8 1.8 2.0
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Table 5. Changes in alcohol and °brix concentration after alcohol and acetic acid

fermentation of cucumber juice

Samples . . .
Juice Wine Vinegar
Items
Sugar contents(°Brix) 15 5.8 5.8
Alcohol(%) 0 7.8 0
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Table 6. Changes in pH and acidity after alcohol and acetic acid fermentation of

cucumber juice

Samples

Juice Wine Vinegar
Items
pH 3.90 3.40 2.90
Acidity (%) 0.54 0.72 5.80

_33_



ok frEl g #sl

Table 72 20o] 4z Azxd T F2F ¥WsE HPLCE 243 Zold.
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Table 7. Changes in contents of free sugars after alcohol and acetic acid

fermentation of cucumber juice

(mg%)
Samples
Free sugars

Juice Wine Vinegar
Glucose 12,554.45 3,107.53 3,058.52
Maltose 175.72 29.30 19.82
Fructose 1,589.51 751.08 418.30

Sucrose 109.48 46.59 -
Total free sugars 14,429.16 3,934.50 3,496.37
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cetic, malic, citric, lactic, succinic, oxalic acid7} &<l ¥

Aot 4= wE FAHAAE acetic acid9} succinic acid@ o] E=gen 1 9 &
Z|AMES mEe] gEo g el 24 BavE I A acetic acid 4,417.55

Table 8. Changes in organic acids contents after alcohol

fermentation of cucumber juice

el e 1 o82° 2 succinic acid7} 842.09 mg%h =

Al acetic acid®} succinic acid® A3 2 -7

and acetic acid

(mg%)
Samples

Organic acids
Juice Wine Vinegar
Acetic acid 137.57 552.76 4,417.55
Malic acid 11.59 37.79 98.90
Citric acid 11.06 27.91 86.35
Lactic acid 78.74 88.19 111.96
Succinic acid 92.18 238.96 842.09
Oxalic acid 27.45 30.76 337.74
Total organic acids 355.59 946.37 5,894.09
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nh. @o] Aze fElotnite] o
3l Axlo|t}. Axe G@oluwit ke
asparagine, ornithine7} BH]m# =9tth. 2 9o & olr=AtSe njake] ko

2 JERET

citrulline, valine, aspartic acid,

Table 9. Comparison free amino acid contents in commercial vinegars and

cucumber vinegar

(mg%)

Free amino acids Contents Free amino acids Contents
Aspartic acid 2.379 Leucine 0.224
Serine 0.092 Tyrosine 0.292
Asparagine 1.524 Phenyalanine 0.550
Glutamic acid 0.740 3—aminoisobutric acid 0.549
a—aminoadipic acid 0.392 v—aminoisobutric acid 0.242
Glycine 0.127 Homocysteine 0.173
Alanine 0.224 Ammonia 0.492
Citrulline 3.487 DL +allohydroxylysine 0.055
a—aminoisobutyric acid 0.259 Ornithine 1.262
Valine 2.591 Lysine 0.145
Cystine 0.885 Histidine 0.135
Cystathionine 0.656 3—methylhistidine 0.184
Isoleucine 0.082 Arginine 0.407
Total 21.642
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ah o4z TAHE @

[¢]
©o] Hze] 242 FHL BAW ABE Table 103} Bk ©o] Hz9

7] 4% F K¢ o] 1531.50 ppme 2 7} =4 JEETH 2 9o Ca, Mg Na
9] ko] 65.86 ppm, 70.10 ppm, 27.55 ppme 2 =9th. Fe, Mn ¥ Cue thi:
o gaoz e,

Table 10. Content of mineral in cucumber vinegar

(ppm)

Mineral Contents

Ca 65.86

Fe 2.66

K 1531.50

Mg 70.10

Mn 0.68

Cu 0.01

Na 27.55
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1. Al € i

A

7t & EYHE o
Z Z9¥E FF =4S Folin—Ciocalten's ol wat =43t =, A] 0.1
mLol] 224 8.4 mL9} 2 N Folin—Ciocalten's A]¢F 0.5 mLE 7}l 20% Na,COs
I mLE 7tstd 2417 Ao &9 5%
—photometer® A}&-3s}e] =AY, gallic acidE o

st

= 725 nmolA] spectro

i

ok
=2
N
.
rx
lo
fu
hs
o
_|>L

olr

. i

DL

o
3t A FA5L q,a' —diphenyl—B—picrylhydrazine(DPPH)¢] 3143
o] &3la] 540 nmol| A UV/Vis—spectrophotometer® Z#stgth. thx+2 A&
BHT$} a—tocopherol ¥=& 0.1%7F HA zAstgen, A& 1 mL 5<10 "
DPPH &% 3 mLE 5% ¥4 T3} o] FAAA 3027 vhgA12 ¥ F3

ZA519th. dz3E= A8 Al ethanol 1 mLE Frslgon, 432 dS
3 FA= 4 BleE UESIT

o ol

o M = & odo

=Rk

AlE 2.5 mLo] 2.5 mLe QA=A (0.2 M, pH 6.6)7 2.5 mLe] potassium
ferricyanide(1%, w/v)Z& 3718l 4& 3, 50CE FAsHA 3027 v A AT
vhe-ale) 2.5 mL9 trichloroacetic acid(10%, w/v)& H7}sled & & 3000 rpme 2
1087 94 E8stgtt. A=de 1 mLe FHs Al@d 22 1 mLY FF5

0.2 mL9 FeCl3(0.1%, w/v)2 F7Isted 700 nmollA FF TS SHsH ).
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gt ABTS" gtz 2AE4
7 mM<] 2,2'—Azino—bis(3—ethylbenzothiazoline—6—sulfonic Acid)¢} 2.45 mM<]
potassium peroxodisulfate® &3+ & 23Co ¢AhoA] 1647 ZQF v-8-A13H T}
ABTS" &9 5= 734 nmol|A EFF =7} 0.700 £ 0.005 HE7} H=E 519
th. AlE 0.1 mL ¢} 3.9 mL ABTS €948 333 & 23Col|A] 657F U247 ™M A
734 nmo A TFEE =AY, A 2EE 0.1% BHT, 0.1% a—tocopherols
AHEEHATE. ABTS™ radical £7%-& thg-o] Ao whe} Axatdo.

(Control O.D. - Sample O.D.)
Scavenging activity (%) = x 100
Control O.D.

B}, B—carotene bleaching =3

Z22¥E 10 mLo] 1 mg B—carotene2 &35}y B—carotene £HL "=
% B—carotene £¥ 10 mLE 100 mL 2 8229 FsFx, linoleic acid 20
mg % Tween 40 200 mge FH7}sle] 40C AFIAFE=7dA F22XEL A A
g F FFF 100 mLE H7ME oF I®ste] emulsion §4-& Az o
emulsion &% 0.2 mLe] A8 HI7ME, B2 (hxF) % positive controlgl
0.1% a—tocopherol®} 0.1% BHT &< 8 uLZ FH7}3le] 50T AAstuTh. A7)
7t F 0RolA 1802 Bk 158 FHAHo =2 490 nmolA FFEE SHSAT

4=
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2. A3 9 &

A

ho% EevE 4%

301 ZZdy 2¢t HFE 5l AF3 Qo] Az F EYd s FHL =
A3k A¥l= Table 113 2o}, Qo] ZFAe] ZdE FHFHL 1.56 mg/mL o],

o] Az ZHYE FFHL =715t 40.14 mg/mLzE =A JERGTH o] 9]
wE Al FHotE AlgsEde) o3 Roew AlgdEd. HAE FHEH JE A=
4 SEEES T, i, I F uhdke AEgdo] o] A asAlE A
LI 9lom Qo] Axe 4% A P A 2z 8T F QS Ao
A= €}

Table 11. Total phenolics content of cucumber juice, vinegar

(mg/mL)
Samples Total phenolics
Juice 1.56+0.06
Vinegar 40.14£0.02

Data values were expressed as mean = S.D. of triplicate determinations.
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Fig. 8. Hydrogen donating activities of cucumber juice and vinegar.

Date values were expressed as mean £ S.D. of triplicate determinations.
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FHAHL A 5o =A|5l= reductones?t A Fde FALALRT GAAAL XSS
Bajgoz N gikst A4S UEls Aoz dbst 47 AP H o2 AvE
A Aoz dHA Unk. Fig. 95 o] HFAF} Qo] Axo Yy FHG
Azolth. Qo] HFALE o FAdH S YEp oY, 2' HEE 5% o] A%
= ZFAF v A =2 E4E UERUTH £33 0o AxE 0.1% BHTS A
g =2 FAE BHE JUEhen, sAFdTs Ade fFARE BES WERASG]
T},

2.5

=
(4]
T

Absorbation (700nm)
-

0.5

0 | I |
0.1% BHT 0.1% a-tocopherol Cucumber Cucumber vinegar

Fig. 9. Reducing power effects of cucumber vinegar.

Date values were expressed as mean + SD. of triplicate determinations.
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2}, ABTS " radical 2A%

ABTS " radical& ©]4-3} g}2ksls 232 potassium persulfates}o] #H--of] 2] 3)
A" ABTS ' free radicale] A|& W9 &2tz EAo| o8] AAH radical =
fro] AlQl FEMo] galElE Ag o] &3 Wolth. Qo] HFAI} Qo] AxF
7}A) 3l ABTS™ radical 2A% &7 <3 e
radical &2AH%50°| 26%% eI, Qo] Az
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Fig. 10. ABTS " scavenging activities of cucumber juice and vinegar.

Date values were expressed as mean £ S.D. of triplicate determinations.
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u}. B—carotene bleaching &4

B —carotene®] 2FA o] lipid peroxyl radical®] &7}l <&t &A3lE] =
= vl B—carotene linolate systemg ©]-8&3}e] Q0| F L
& 543 A= Fig. 113 Zoh. Qo] Ax= o
3} zee fAR B8 mae dehiit. gek 2g

gk Qo] Alz+x= 3Aksl 717 = lipid peroxyl radical®] & A|50]
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Fig. 11. B—carotene bleaching assay of cucumber juice and vinegar.

Date values were expressed as mean = S.D. of triplicate determinations.
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7F. SK mixture(SKM)9] Az W&

7129 £ 2 d7Z2FE EUR 5o s34 S50 Hold AAHNESS
AESHATE. o5 Ao &8 bt 85TCeA 347 334 A4 FET the
A5t FEES AU o5& YR st 6FF O mixtureEs Ax3 F
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2. A% % 1%

A

7} SKMe] s#H 4 a7

1) SKM #jolo] w2 ¥F 4= F= W3}

AZbel W2 dF 93¢ TEE FHI A= Figo 129 2o Ad¥TLES
3029 ¥43E F=7F F7Hsal 180% Fofl HAste 23S Ve Atk Al#E L
ANE SHFETA HE SKMTEEC #Hidte A2 Upyen, IFd9qA4=
SKMlo] 714 % 42 & TEE TaA7e FAeZE YEET

0.14

030 min @90 min =180 min

012 |

01 |

0.08

0.06

0.04

Ethanol concentration in blood (%)

0.02

0 1 1 1 1 1 1
Control SKM1 SKM2 SKM3 SKM4 SKM5 SKM6

Marketing
drink

Fig. 12. Effect of SKM samples and marketing drink on blood ethanol
concentration in rats. Date values were expressed as mean * S.D. of triplicate

determinations. *SKM1 ~6 : Hangover material group.
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2) SKM &]o]o] w& %% SN ELHEE = W3}
dF o EYHIE T=E 543 Zie Fig. 137 Zoh A
dHg A F BF o}xﬂz%ﬁﬂﬁlz sE7} o
Zastg. AREE $FASETED SKMPA d5 olHELHSE 57 7
A2stgon, 2Fd A SKM47F dZ ol EUYEE 52 7}
Az FE A} ¥m A B2 AFom 1}
gitts g A & 5 Ak A AAHE THS
7 AAAHQ] @7HE st SKM1E £ AlAF o
A7 st ARt

25

Al

15 -

b
10 | ab ab
a a
s | I
]
0 I 1 ! R 1 I

Control SKM1 SKM2 SKM3 SKM4 SKM5 SKM6 Maék_et'i{ng
rin

Ethanol concentration in blood (%)

Fig. 13. Effect of SKM samples and marketing drink on blood acetaldehyde

concentration in rats. Date values were expressed as mean * S.D. of triplicate
determinations. Different letter are significantly at p<0.05 by Duncan's multiple range test.

*SKM1~6 : Hangover material group.
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1} 0] Az &FHHs m

ol €32 F=7F S7kst 180% Foll faste FEFE Uitk Alds
Ne =HEEU A B, CEll vl 20] FFAqF} o] 4% SKM Ida AAEFS
& gaste AR YERen, I FAAE AAFe] 7 dF d3& TEE
FoAA AN B =52 FA T 5 AUH

180 OControl o Cucumber O Cucumber vinegar
BSKM = Product oA
—~ 160 | EmB aC
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Fig. 14. Effect of cucumber juice, vinegar and marketing drink on blood ethanol
concentration in rats.

Date values were expressed as mean £ S.D. of triplicate determinations.

A, B, C : Marketing drink.
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2) 20 4% Aolo] BE WF HELHIE FE A3
4% PMEYHIE $EE S5 AL Fig. 15004 RE Hlel o] 7} A
2 RPN G 4H F F MELHNE FE7} ARE BFHA %L
Fzg el W FasETh ABHE $HALEEY A B, CE Br} 9ol
Zo3t 9o] A% SKM, 283 AAFNA F oA=L
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Fig. 15. Effect of cucumber juice, vinegar and marketing drink on blood
acetaldehyde concentration in rats.

Date values were expressed as mean £ S.D. of triplicate determinations. Different letter
are significantly at p<0.05 by Duncan's multiple range test.

A, B, C : Marketing drink. C.V : Cucumber vinegar.
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3. AEAF oF 29

No d=4 ) )-8 (w/w, %)
1 A S 78.20
) oll A} 3} e} 14.60
3 o 0.25
4 S G FEE 50 1.50
5 R XIESE-N 4.00
6 TAL
7 AbatE el
8 H|E}H| ]
9 L ANAZF
10 7heh e n] of o]
1.45

11 )
12 2EAY FEE
13 HlekRl Bl
14 HIEFR B2
15 =

g A 100.00

Fig. 16. Production of hangover drink containing cucumber vinegar and SK

mixture.
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) FEAMS =4

AP EEL 4 F89 7 SDA =z 24nta]E nlo] @ Ax=1 ~(Biogenomics,

Seoul, Korea) 288 F4st9tt. Fig. 173 Zo] nle2= 137 118 2o)la F-&-4]

G 95ty ¢4z & thxF(Control), &= L37 SKM EZ7(SKM), 4372

JAF 52 (Product) &2 UFdth. 55 AbSd9 #7382 82(20£27C), &
0£5 %), 12 4|3t kA (08:00~20:00)¢] FF712 A3 =& FASL T8
stainless cageoll A & mha|¥ E2|ste] ALSStAT. Aol9t Aes AFFA

Z (ad libitum)st== 3} T},

o oo oy &P
a > —lo[t

Rt rlo

Sprague—Dawley rats
(0, 4 week age, n=24)

Adaptation for 1 week

Control SKM Product
B 7mL/kg BW, orally 7mL/kg BW, orally
(n=8)
(n=8) (n=8)
J' 5 weeks

v

Sacrificing animals

Fig. 17. Experimental design of animal test.
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A
Aol AFE-3F 7]E A o]= Liebere} DeCarli(Table 12)9] A4 o] 24 o]z
of wet 1 mLe 1 kcal @3S FFE & YEE 2ol Azt 43 712 F 4

2 93l WY Azxste] AAE Ay
Fonh g2 &L EFH AR Aols S5 ukd dA) Aol Ay AFey
onj, d:L Ho] ALL 5] Fo A EAGe] G FFL Aol 3%(H
A oA AAF 21%), ARG ARG Aol 4%(HA A= dFHAZF
28%), 231 AA FEEE 2ol 5%(HA AR HHAFY 36%)2 Foste]
d3&H HFAE =3t SKMI AAF S85 AR 3% AFAFE 71F
oz wjd A Aol AF kg 7 mLH AFES S AFE wF 13
Ao ZHsgow, HolAdHAHL mld dHA L) 43 T FAHA FF

< #ate] Atsii

=

Table 12. Composition of the ethanol liquid diet?

Component g/1./1,000 kcal
Casein 41.4
—Cystein 0.5
pL—Methionine 0.3
Corn oil 8.9
Olive oil 31.1
Dextrin maltose 25.6
Choline bitartrate 0.53
Fiber 10.0
Xanthan gum 3.0
Mineral mixture’ 2.55
Vitamin mixture” 9.0
Ethanol 50.0

®The liquid diet was mixed in 1L of distilled water.
"Mineral mixture according to AIN—76.

*Vitamin mixture according to AIN—76.
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ol A 15687t A& st Zhz} %xhjr g’éﬂe —v—ﬁlo}‘}i‘:} A
3 ZA] A=&35}lo PBS(phosphate buffered saline)& oz 4=xjd A
T 5o EE AASY AFHsded, FA] dAELZE FYAA —70 Co] B

g g% T4 42L& O}AﬂE‘?—lﬂla o =4

HA =9 dFL Er: 43L& =AHL kit(Roche, Switzerland)E o] &3}
Cobas Intergra 800(Roche, SWltzerland)7]7] B ASHTE oMM ELHE =
A ELH I = &4 T4(ALDH) 98] 2HglE o] olHELS A 3=
Al NAD+eth= 2849 E8-& ol NADHE AAsted 2 A5 4&
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WoE
ox,
2 1 &

ol
ol
L

e Aol Aty XE2 9y ddA = A9 glutamic—oxaloacetic
transferase(GOT) ¢} glutamic—pyruvic transaminase(GPT) &A1& A 3}3} B4 7] (Fuji
Film DRI-CHEM, 35001)& o|&3}lo] =A 3519}

uh 7 2% 3ol maq 2

7F =22 0.1 M triethanolamine, 0.02M EDTA%} 2mM DTT7} £33 =g

o #&@7](IKA, Rw20.7, USA)E npafsle] d& FAM-L 600xg(4
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1) Alcohol dehydrogenase(ADH) &A%

Bergmeyer®] #H o) &3] 70 mM glycine/NaOH =8 Ak 749l
mM €32& &43} 0.67 mM NAD+ £ 2 g4 0.1 mLE Hrlste] HE vkg-
°] 4.0 mL7} HA & vhg 37TelA :
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2) Aldehyde dehydrogenase(ALDH) &A%
Koivula®} Koivusalo®] wH¥o] &5t ALDH & A& A< 16.7 mM ¥ a}& &

o] ZA sl 7122 60 mM Z23edHs = g4 13.3mM NAD+ - 2
549 01 ml& 70 mM A2AY UEF 439 T PHAA 53 08f o
4.0 mL7} 5A 3t9ich ol A& 37Cel A 587k 340 nmo]

ol
SA1A A/d" NADHZ
T

A FF=S S5t E%?d%‘%jﬁ SAstd O F4=E ArEsiT
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3) Cytochrome P450 2E1(CYP2El) 4= =4

CYP2E13} #& o] Q)+ aniline hydroxylase®] &AL 7| d 2 anilined AFE-5}
o MAE 4—hydroxy aniline®] %2 630 nmolA FFEE SHFo 2N HHFA
t}. 100 mM aniline¥} 20 mM NADPH % mlo]m® < A]§Z potassium phosphate
buffer(pH 7.4)¢]] &3t & 37 Co| A 1A 7HE<F vt
W& FAA1712 12,000 rpmel Al 10&3F 4
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1) Superoxide dismutase(SOD) @AE =3
SOD %L@E‘,: Marklund ¢} Marklund & ¥ o 2 =335ttt ¥H8-8-S 10 mM
|

7kstel 25 C oA 1083 ¥H3AIZ &, 1IN d4t &
440 nm A FFEE FGste] GHEE AASAT EAFAAEE EANS
3 ¥kS-AlZ1 0.5 mM pyrogallol &8¢ =}-54k3}
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2) Catalase (CAT) ZAHE =4

CAT #BAH== Aebi T WHE FHEI}Y FFsAUt F 50 mM
potassium phosphate buffer 2.89 mL9} &4 10 uL= 439] 25°C°ﬂ*1 5E7F ®F
A7zl & 0.3 M H:0, € 0.1 mLE A
cige =

»0, g T H3E Faldd. &4 ©9lE mitochondrial protein 1 mg®d 187F
2 ¥ Hy0:9 umolzZ JERJATE.

A o &
25CellA 583 B ¥-gA1Zl & 240 nmollA] ¥k i TE=

)

3) Glutathione peroxidase(GSH-Px) &A% =

GSH-Px &A=+ Paglia 54 S F4- 25, 35344 (H0:) 5 714
2 o]83} coupled enzyme procedure®2 =AYt =, 3499 glutathione (GSH)
S GSH—-Pxd 9&] H,0.9F w85l 4313 glutathione(GSSG)e.2 w11, o] AL o}
A] glutahione reductase$} NADPHe|| 2]3) s+ F ). oju] NADPHe F %7} 340 nm
NA FZAFHE AEE Z2Aste] GSH-PxY FHEE A2s4tt. & 0.1 M Tris—HCI
buffer(pH 7.2) 2.6 mLell 30 mM 34 & glutathione €9 0.1 mL, 6 mM NADPH &

o

ol

o 0.1 mL, 283 25 uM H202 0.1 mLE& &AE H71ste 25CoHA] 587 A
oAl 7l & 49 0.1 mLe EF5le 340 nm oA ¥ A TIFEE =A5Y
t}. olojA ZA] 25TCe) A 587F B 8-8A17] 340 nmo|A] B8 3 FFEE =
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Astgtk AT &9 = cytosolic protein 1 mg @ 187F A3t NADPHS] nmol&
Uehl it

4) Glutathione &=

Z glutathion(39 3 GSHe} 41813 GSSG) &2 =42 Ellman 59 ®HS
FA- B st FaATt. xRS 20%(w/v) FE7F HEZ 0.1 M potassium
phosphate buffer(pH 7.4)& ZH7}ste] wWuWArEloA]  glass teflon homo—
genizer(Glascol, 099C K44, USA)2 ZE4H39d. EH4E 02 ml, 4%
sulfosalicylic acid 0.5 mL, 281 &% 0.3 mL& & 4& & 2500 rpm, 4C
oA 1083+ OJ/\]—‘T'—E]E]-OE] Azl 0.3 mLeg FHIEIHPT oJrlo]  EAAQ
disulfide A]¥(5,5°—dithio—bis—2—nitrobenzoic acid) 2.0 mL& FH7}stx1 208 =
412 nmof| A] % T SHsA

rxAe] A AIAZE gHEFLS Ohkawa 59 WHH-E ol&ste] 7 0.5

0.1 M potassium phosphate buffer(pH 7.4) 2mLE ZH7}sle] ®WuAe] o) A
glass teflon homogenizer(Glascol, 099C K44, USA)z2 EH3IE. &

mL, 8.1% sodium dodecyl sulfate(SDS) €< 0.2 mL, 282 %5 0.6 mLE
o] Aeo|ix 5EZF wFx|E BT 20% acetate(pH 3.5) buffer 1.5 mL$} 0.8%
TBA 1.5 mLE #H7lsle 95CeA 1A7F 2 RESAIZAT g § A|EE A2
o2 Wzt A Z54 1 mLe} n—butanol : pyridine(15 : 1) €8 5 mLE Hr}sla
3,000 rpmelA] 157 AAEE s & A4FRe] FFEE 532 nmell A S35t

2k FAAY

A% A3l= SPSS package T2 WL o] &5l AYITY FF + TFexE X
Aletath 2t 23k FEA e SAH o4 H8L one—way ANOVAE AA|sta
ot #7ke] Aol= p < 0.05 =F A Duncan's multiple test2 AlE ZHASAT.
A& A= Pearson's correlationg # -85t E A5}t

A
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A 3.0=06 3.5=05 4.0=0.0 3.3=05 3.7=05
B 3.0=11 3.3=:056 3.0=0.6 37056 3.3=0.8
C 2.2=1.0 2.3=0.8 27=1.2 1.8=0.4 2.3=05

Fig. 18. Sensory evaluation scores of hangover drink containing cucumber
vinegar and SK mixture.

Date values were expressed as mean = S.D. of triplicate determinations.

* A, B, C : Marketing product
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Fig. 19. Effect of SKM and product on changes of body weight in

ethanol—treated mice. Mean®S.E.
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2) Z7157A s
Table 132 717t SKMZ} A A EFE& g4 &
g T A71FAS dEkd Aotk ko] FACA tizTel Hs| SKMy} AAFTE

Table 13. Effects of SKM and product on food intake and organ weights in

ethanol—treated rats

Control SKM Product

Food Intake (mL/day) 64.93+ 2.18 65.01 £ 0.61 66.15+ 1.38
Organ Weights (g/100g)

Liver 4.61 + 0.21 438+ 0.11 4.42 + 0.14
Heart 0.41 + 0.01 0.41 + 0.01 0.41 + 0.01
Kidney 0.97 £ 0.03>  0.99+ 0.01" 0.89 £ 0.01°
Spleen 0.17 + 0.00 0.16 = 0.00 0.17 = 0.00
Epididymal WATY 0.98 + 0.07 0.99 + 0.04 0.96 = 0.05

Mean £ S.E.(n=8).

Means in the same row not sharing a common letter are significantly different between
groups (p<0.05).

1)WAT, white adipose tissue
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Fig. 20. Effect of SKM and product
concentrations and correlation between

Mean = S.E.(n=8). Means not sharing a common

between groups(p<0.05).
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dereel 775 As FES Yolmy] 9F ¥F GOTsh GPT B4e =43
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GOTsh GPT @44& tizZol vlsted SKM AAFZoA foldoz dgon,
SKM#} AJAFL 4717t 4 HFHE A3 HFs 7Hde {8 oz Als
fd.

Table 14. Effect of SKM and product on plasma aminotransferase activity in

ethanol—treated rats*

Control SKM Product
GOT(U/mL) 210.83 + 26.26° 150.66 +9.48* 118.80 +7.71%
GPT(U/mL) 99.85 +10.93" 58.00 £ 7.59° 65.80 + 6.88%

*Mean + S.E.(n=8).
Means in the row not sharing a common letter are significantly different between groups
(p<0.05).

_65_



g}, 7+=z21¢] ADH¢} ALDH @454 mlx& o3k

Fig. 212 ¢:g thAtell ztelsls ADH, ALDHe| @48 zAM3F Aot} 7
79 g3 49 ADHe ATzl fo4Q Wbt gl ole 5F
TY AV d2e AR QT g2 E3) tAE ADHOl A EsA ¢7] o
Ed Ao AsdEh WH, oMMELHIES ot EMSR 433stE ALDH 4
& izl Hlatel Zhzt oF 25.2%, 27.8% froHow &9k
al

=
-

N

il

wm
>
=
B
>
2
ot
ko
—n

ot o]¢} o] SKM2 &g 54 S2Z 43 oMAELHSE E3E 4
A7IE A2 YEST
12
o= O Control
< 10 - BSKM
5 B Product
|
A .
£
g 07
£
s 47
£
s 2 L
0
ADH ALDH

Fig. 21. Effect of SKM and product on hepatic ADH and ALDH activities in
ethanol—treated mice. Mean + S.E.(n=8). Means not sharing a common letter are

significantly different between groups(p<0.05).
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Fig. 22. Effect of SKM and product on hepatic CYP2E1l activity in
ethanol—treated mice. Mean + S.E.(n=8). Means not sharing a common letter are

significantly different between groups(p<0.05).
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aFor Y IitstEo] FtEAA AAIitstEo]l FItE

ES Az AA 0 EFAS EEslr] fsl SOD,
catalase, GST, GSH—-px =9 323} &4 A7) ZHgsit}. 4z 28 5o & SKM}
AAEFS] Fdo st ikt g4 &4 W E vebd A= Table 159 Z).

o1} GSH-Px @4¢ 77 ¥a7t 9Qieh SKMT A EL dz3e 4H2 A3 &
a

Table 15. Effect of SKM and product on hepatic antioxidant enzymes activities in

ethanol—treated rats*

Control SKM Product

SOD

+ a + b + b
(Unit/mg protein) 4.61 £0.15 5.85£0.39 5.89 £0.29

CAT . 1450 £0.64°  17.82 £1.16°  17.82 + 0.40°

(umol/min/mg protein)

GSH—Px . 12114024 12504033  13.98 +1.21

(nmol/min/mg protein)

GSH ) i !
5.57 +0.14 6.10 + 0.22 6.33 £ 0.09

(nmol/g)

Lipid peroxide . b .
56.87 £1.31 49.65 +1.64 4421 £ 1.51

(nmol/g)
*Mean £ S.E.(n=8).

Means in the row not sharing a common letter are significantly different between

groups(p<0.05).
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Table 162 SKM#} A AES FEoI3 rate] 4z 7t
ZAolty. SKMzZ} AlAFS B FEH2HE
2 MAsd e, AAEY A 2 EfFEAMEE FFHo] FHoz o}
k.

Table 16. Effect of SKM and product on plasma and hepatic lipid contents in

ethanol—treated rats*

Control SKM Product

Plasma

Total cholesterol (mg/dL) 142.18 £7.19 97.15 +5.48° 102.73 £9.87¢

Triglyceride (mg/dL) 56.90 £9.17 48.61 + 2.84 49.97 + 4.85
Liver

Cholesterol (mg/g) 6.81 +0.35" 5.53 £0.51° 5.10 £0.16°

Triglyceride (mg/g) 26.37 £1.13°  25.30 £0.91"  22.88 £ 1.84°

*Mean + S.E.(n=8).
Means in the row not sharing a common letter are significantly different between

groups(p<0.05).
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Fig. 23. Effect of SKM and product supplementation on hepatic lipid contents

morphology in alcohol—treated rats. Values are expressed as means = S.E. (n=8).
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