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Development of hepatoprotective functional food using
garlic extract fermented with lactic acid bacteria
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Summary

I. Title
“Development of hepatoprotective functional food using garlic extract fermented with

lactic acid bacteria”.

II. Purpose
Development of hepatoprotective functional food using fermented garlic extract

for commercialization.

7} Screening and standardization of active natural products effective on
hepatoprotection

. Blood and tissue tests for evaluating hepatoprotective activity of fermented
garlic extract

t}. Trial product manufacturing using single or multiple ingredients with active
molecules

2}, Safety, stability, standardization of extracts and product

o}, Efficacy test with in vivo animal model

v}, Efficacy test with clinical trial

A}, Registration for Individual Licensing from KFDA

of. Securing the international competitiveness by developing scientifically

proven health functional food

Il. Contents of research and product development
(1) Excavation of hepatoprotective natural products
7}, Test of hepatoprotective natural products of fermented garlic extracts
L}, First efficacy test using animal model
T}, Materialization and standardization of active natural products
(2) Efficacy evaluation of hepatoprotective natural product
7}, Trial hepatoprotective product manufacturing
L. Efficacy evaluation with in vivo animal model
t}. Efficacy evaluation with clinical trials
(3) Commercialization of hepatoprotective health functional food
7}, Commercialization of product with standardized materials

L}, Individual licensing of standardized quality materials



IV. Results

(1) Screening of hepatoprotective natural products with standardization and
safety guranteed against microbials and heavy metals

(2) hepatoprotective activity of fermented garlic extract in animal model
(blood and tissue analysis)

(3) Evaluation of hepatoprotective activity of index compound in the extract

(4) Comparison of various trial products, types of stability test—type
preference to choose the type of supplement for clinical trial

(5) Efficacy evaluation of hepatoprotective activity of fermented garlic extract

(6) Searching of all the information regarding fermented garlic extract and

preparation of documents for individual licensing

V. Research result and outcome utilizing plan
(1) Results of this project came up with 1 registered patent and 2 pending
patents, so exclusivity for commercialization of hepatoprotective health
functional food with fermented garlic extract is secured.
(2) Commercialization of individual licensed health functional food with

hepatoprotective indication based on pre—clinical and clinical data.
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2) =9 AFAN F AF AF: AA AFEA AR
il A F /A 2 A /e H £ %/714
e -J0y) | e% tere=(Fd @) 100mg, MEFUBL
- 5 mg
= (=9 3]) - FH7bE vhES AREStY] v S537 WAlgt 100ml
= 30) 2obs oA
Oho - Ak f5g(eF1 )R] FEE HAS ¥200
s - AAE AR, W FEE, ALFEE,
C, -2 A % ¥ EbRIB1
- 19 29 o3 43
(nmo e - - ol mE(FHat vheS 5AH FHI} HY=
MERALCEX ] sha wig 47 e
|3I|¥l._fu|..< é o - 23R s HEVIBlY THE H 28 (250mg X
J‘ R (%ﬂ'u}%’__‘zl‘%%) _ odorH - X =5 === 12079)
§ 3G E - HERRIBI 2mg, T-Ail'u]'a—ri‘% ©
L2326 350mg, *ArtEEM Tg 42 ¥1,680
- 19 44 43
— TRE=H& |- ‘Uz qFelgtnn Bl HF4 1 v
=M sk sHoly ugdonA o ke F7 4 !
RRUTNE=22Y -y =y 3 fES Al AHTT 4 S5y 204
= | (AZF v F&L |- FRARE: v FEEY S0mg, tEFERT
ST %) 120mg, ¥ EH¥IBI 5m 43
— JEA |- 19 14 HA
=v=7xx2 |- FHAvEFESEL DY HERIBIS Ze~ 70g
(FEFEE) vk 22 (9F 4g) o é_of HA7bs (250mg X
ofu} 5 & kA oF |~ BAV) T E (Y7154 % - HENBL) 2804)
- 19 124 ¥1,575
- FHvts AE 1684
NINNIKU+ |- s 23 5e] Fag veuBle F58 F& 48
(vt 292) |- WAL dzedvFEs=d®, Seady, § .
D] Fops R g, vEC, VBl veapy, nek | 68/ X
' 1 B6 Oé/ﬂ' H E}IA 2849 &
HOMEOSTYLE ’ ’
| ) - 19 33, 28X ¥3,000
WB2 3.42mg, HIEYIC 12.6mg 9g &) o
SATIVUMIN Ul siq2: A e 2 ¢ (FAvts ¥4 ®), o | G2 X 0%
7} 247, Al EFRIC, WIEFVIBI, W] EFVIB2

19 3%

Odor Control Garlic
Nature Made

Concentrated from whole garlic

May help lower blood cholesterol levels

- Contains 1,250mg of concentrated garlic bulb per

serving

300 Tablets
$23.99
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ARz A F 8 /A ZA dF/ &N & 3F/7t4
- helps support healthy circulation and a healthy heart
- enteric-coated for absorption
. - 1 Tablet = 1 Clove
MeHgER(];aZlIlJcIFI]’Elus - Supplement Facts : 30 Tablets
Vitamin C (as ascorbic acid) 70mg, Calcium (as $13.81
dicalcium phosphate), Phosphorus (as dicalcium
phosphate) 34mg, Garlic Powder (clove) 600mg
- 1¢ Tltablet
- supports normal cholesterol levels
- patented “no heat” process which protects the
valuable compound allicin
GarliChol - The enteric-coating process further insures that the 100 Tablets

sin INTRALF

Eep—— |
e

Planetary Herbals

allicin potential is not destroyed by stomach acid
- Supplement Facts (for 650mg)

Garlic Clove Yielding : 650mg, Allicin 6mg,
Thiosulfinates 6mg, gamma-glutamylcysteines 5.2mg,
Sulfur 4.2mg

$19.98

10X

Carlicin

Garlicin®

- Exceeds clinically proven allicin release potency
- 100% stomach acid protection

- Using the SmartRelease® tableting a Rapid intestinal
release

I
; - Enteric-coating technology a Odor-free Garlic
B~ . 300 Tablets
- Ingredients
- g Nature’s way Garlic powder (bulb) releasing 3,200mcg allicin $23.9
" 350mg
- 1Y 23], 1 tablet
- Combines the effectiveness of Garlicin® with the
added benefits of Hawthorn extract, Cayenne and
; _ Vitamine E
- ¢ - Ingredients
Gg!_ B Garlicin® HC | Gapie powder (bulb) releasing 2,800mcg allicin 90 Tablets
wanicd Nature’s way 310mg $16.49

Hawthorn extract (top branches w/flowers) 25mg
Cayenne Pepper (fruit) 15mg

Rutin 12mg

- 1< 23], 1 tablet

| P
# (.f.Lr]ic iﬁ'

A in nan

Garlicin® CF

Nature’s way

- Combines all the healthy benefits of Garlicin® with
the added benefits of Echinacea, Vitamin-C and
OptiZinc®

- Ingredients

Garlic powder (bulb) releasing 960mcg allicin 105mg
Echinacea purpurea (stem, leaf, flower) 205mg
Bioflavonoid complex (from citrus fruits) 15mg

Zinc (as OptizincR) Smg

1 33], 1 tablet

100 Tablets
$19.98
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Garlic&Parsley
Source Naturals

o Tasteless and Odorless

® contains true oils of garlic and parsley seed,
extracted from whole fresh garlic bulb and parsley
seed, and suspended in pure soybean oil

e Supplement Facts for Softgels (serving size : 2
softgels)

Garlic Oil (equivalent to 500 mg of fresh garlic) 10
mg

Parsley Seed Oil (equivalent to 100 mg of fresh
parsley) 400 mcg

e 1Y 1~2 softgels

100 softgels
$6.50

Garlic Oil

Source Naturals

e Tasteless and Odorless

e contains true oil of garlic extracted from whole
fresh garlic bulb, and suspended in pure soybean oil
e Supplement Facts for Softgels (serving size : 1
softgel)

Garlic Oil (from 500 mg raw garlic) 0.2 mg
o 19 1~2 softgels

100 softgels
$6.50

Wellness GarliCell
™

Source Naturals

e Garlic with No After-Odor

® The proprietary enteric-coating process protects the
potential of allicin, garlic’s main active component,
until it reaches the small intestine, where it is released
and immediately absorbed

e Supplement Facts for 6,000 mcg Tablet (serving
size : 1 Tablet)

Garlic Clove Yielding 650 mg Allicin 6mg
e 1< 1 tablet

180 Tablets
$32.98

Garlic Parsley

e Contains breath-freshening Parsley and the plant
nutrient Chlorophyll
¢ Supplement Facts (serving size : 2 tablets)

Calcium (as dicalcium phosphate) 160 mg

250 Tablets

SOLGAR $14.97
Dehydrated Garlic Powder 260 mg .
Dehydrated Parsley Powder 260 mcg
e 1Y 33, 2 tablets
e Odor controlled
MaxGarTM Garlic e Supplement Facts (serving size : 1 softgel) 90 softgels
SOLGAR Garlic Oil Macerate 280 mg (as 2.4:1 concentrate, $14.5

equivalent to 672 mg fresh garlic)
e 1< 23], 1 softgel
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Organic Garlic
500mg

SOLGAR

® Vegetable capsules a Suitable for vegetarians
e Supplement Facts (serving size : 1 Vegetable
Capsule)

Certified Organic Garlic Powder 500 mg

Allicin Yield 750 mcg, Thiosulfinates 800 mcg,
Allin 5000 mcg, Gamma-glutamylcysteines 8000 mcg

e 1% 1~2 capsules

90 capsules
$14.00

GarliPure® 500mg

NATROL

e Odor controlled
® Supplement Facts (serving size : 2 capsules)

Pur-Gar® Garlic Extract (Allium sativum) (bulb) 1 g

Gamma glutamylcysteines 15,000 mcg, Aliin 10,000
mcg, Sulfur 8,000 mcg, Thiosulfinates 1,600 mcg,
Allicin Yield 1,500 mcg

e 1Y 23], 2 capsules

200 Tablets
$21.99

JEEL
L8 ~vreal B

sarliPus
o2
-

GarliPure®
NATROL

e Maximum Allicin Formula

® Odor controlled

e Supplement Facts (serving size :
Garlic (Allium sativum) Powdered extract (bulb)
600mg

Gamma glutamylcysteines 12,000 mcg, Aliin 4,800
mcg, Sulfur 3,900 mcg, Thiosulfinates 3,800 mcg,
Allicin Yield 3,600 mcg

1 23], 1 caplet

1 caplet)

100 capsules
$19.49

[rrser i

GarlicforceTM

NEWCHAPTER

e Supplement Facts (serving size : 1 softgel)

Garlic (bulb) hydroethanolic extract (min. 0.3 mg
cycteine compounds) 160 mg, Garlic (bulb)
supercritical extract (min. 1.6 mg sulphur containing
compounds) 80 mg, Supercritical Herbal Extract Blend
22 mg

Parsley (seed); Caraway (seed); Cardamom (seed);
Clove (bud); Fennel (seed); Ginger (rhizome);
Peppermint (leaf)

e 1% 1 softgel

30 softgels

$31.95
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o
dot
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FAdEREESEE
TH A Lot. 20140404 | Lot. 20140506 | Lot. 20140610
3% olm], o]H7} AL AFe Fu7t = AL AN AR
Cycloalliin 2.274.2 3.4 3.3 3.2
(mg/g)
¥ (mg/kg) 1 °]3} 0.1608 0.0993 0.1518
9% (mg/kg) 1 o] 3 0.1084 0.0815 0.1079
Jt=¥ (mg/kg) 1 °]3} 0.0853 0.0590 0.0875
52 (mg/kg) 0.5 °] s} 0.001 0.001 0.001
o e iy = 4 =2 =4
O WA EHAE A9 ‘FATREnEFER9 7|+ 9 74 99 2ol A4S

(1) A+ 54 : ZAAF AAAAH] scaleo] A3 13] A

o MR AN
flo o
2

2 7]

iy

FN
_ll

A1zl A ge Al

2 GMP7|Eoll A3tsk 1 #e ok Az
o] FAE Azl do] GMP 7] A o
7| E

o}
=

(o] o) =]

= Y

Lot. No Axzd (20143) Cycloalliin +& (%)
gF (mg/g)
Lot 3€¥ 15¥¢ 3.03 42.2
Lot 59 25¢ 3.25 43.1
Lot 7€ 159 3.87 43.5
ot 3.29. 42.6
O 13 A4 7159 whE 4007600kg o &4 = AAE 271S gy on, A FAAE
g 2 A F8S FAE9S
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O 132 vk 400°600kg 71F O 2 % 339 @A

o, 38 o]4e] Az ANE EWRE AE VE 2 T4 GRS

5) 7171&A4 =1

7171 UPLC-PDA

Zz+ AccQ TagTM(2.1¥100mm)ULTRACIS, 1.7um
RES Solvent A - acetate-phosphate buffer

Solvent B - 60% acetonitrile
regF 0.4ml/min
A5 3.0ul
A AR 203
A= 254nm
4= 37T
6) Gradient =31
Solvent A Solvent B

0.33 98.0 2.0
594 93.0 7.0
7.48 90.0 10.0
12.51 67.0 33.0
12.89 67.0 33.0
14.00 10.0 90.0
16.00 0.0 100.0
18.00 100.0 0.0
20.00 100.0 0.0
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(3) A2
D g 24 23
MER/AEEL %3t

FLP13-01-01 / Cycloalliin 0.018
FLP13-01-01 / SMC 0.010
FLP13-01-01 / SEC 0.035
FLP13-01-01 / SAC 0.034
FLP13-01-01 / Alliin(+) 0
FLP13-01-01 / Alliin(-) 0

D SACS®} cycloalliin® RT7F =
F7HA A 6—501]7\1 20502 AHES
T U= s ggstath

HE o] SACE 7]
E8WA SACS cycloalliin peakE

o] 16% 4

el

Hol| A gradient=
LR

=

@ Cycloallin®] 4% #+% £3 €& ve2SS A&35te] vart 28 AS & &
AAJTt ol F oAkl borate buffergdoll wEl B dAgom  FHQTh
ACCQ-TAG methodE #-83to] cycloallin &#&24 Al §vl= 33 S/HTE A &3tofof
g Ao AlmHETh
gt FAr L EFEES cycloallin A 24 ® A4 7 E(HPLC)

(1) 754 @ FAATEEsFE5E AR ts@AR) 2 sFZAAEFY AR ST
3 ZAHE fletel @A B UE cycloallin HAHES 387 flstel ACCQ-TAC
method®} cycloalliin method®] #A]#xE 3kl sic}
(2) A7 (AccQ-Tag method)
1) AccQ-Tga Method(UPLC)
@© #41717]: UPLC-PDA
Q@ BEF/NE
- ¥ %  cycloalliin
- A5 ARt e v S5 (FLP-13-01-01)
Cycloalliin(mg/ml) FLP-13-01-01
1.018
0.509 5g/100ml
0.1018
&3l H A A 3x FRTE ol &kt
- FLP-13-01-01 &3} 0.45um syringe filter= o] ¥}s}o] HF-3-3} St}
2) o] Az
- ols A : AccQ-Tag eluent 50ml+ 32} 575 500ml
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- o] A B 1 60% acetonitrile 500ml

3) sample ¥ standard %= A3}
D water bath = 55C7}A| o &3t}
@ 70ul Borate buffer(Reagent 1)< FHol| =t}

@ Standard,

10ulE 717} sample tubeol] ¥ i1 Awa] vortexing A 71t}

¢

e}
@ 20ul AccQ Fluor ReagentE sample tubeoll 7}t 2 %7} vortexing ¢t}

© &=l A

w1 A A7

® Water batholl A 10%3F 7F-=23kt},

D 37 FH

100ul® 3] 2] gk},

UPLC #4A] insertE A}F-&3Ht}h.(volume X4 -8)

717] UPLC-PDA
4 AccQ TagTM(2.1¥100mm) ULTRACI1S, 1.7um
REP Solvent A - acetate-phosphate buffer
Solvent B - 60% acetonitrile
T 4.0ml/min
A& g 3.0ul

A A7 20%
H= 254nm

ZH2ZE 37C

5) Gradient =71
Solvent A Solvent B

0.33 98.0 2.0
594 93.0 7.0
7.48 90.0 10.0
12.51 67.0 33.0
12.89 67.0 33.0
14.00 10.0 90.0
16.00 0.0 100.0
18.00 100.0 0.0
20.00 100.0 0.0
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6) &= AL Al A

@ Cycloalliin hydrochloride monohydrate®] #+2}#F = 231.7
@ Cycloalliin®] ##p= = 177.2

@ AAG = 1772 / 231.7 = 0.766

(3) A4 (cycloalliin method)

X
- ®217]7]: HPLC-PDA

2) EF89 =4
O EF3%#: Cycloalliin hydrochloride monohydrate (Wako 035-21151, =% 98%)
@ ¥+F 10mgs 50mL HghEe] 318t (200ug/mL) EFdd o2 g,
@ ZT9HdS 100, 20ug/mL=E A ste] TF=A A A FA g

3) Adg el 2
O FLP-13-01-01 : 500mg< 50mL "l gksof] k3] &3]Az]l % 0.45um filter=
of hafe] A7}

HE7] 2o F53F =4 =7] 210nm
A4 TSKgel amide (45 x 250mm, 5um)
*x 30T
4 1.0ml/min

THHF 20ul

o] Ak A: 0.2% phosphoric aicd

ol 54 o]&4 B: ACN

A B=2:7

5 ¥ AR Al SAHA

D Cycloalliin hydrochloride monohydrate®] %% = 231.7
@ Cycloalliin®] &&= 177.2

Q@ FAASG = 1772 / 231.7 = 0.766

(4) A2

1) et 4y
A %3
ACCQ-TAG method(UPLC) 0.17
Cycloalliin method(HPLC) 0.21
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O EAZA 0.04%<] A7 DA A
@ HPLC #4oA cycloalliin®] +##5o°] Hrt} o
HPLC W< A&7z 2443

Kol
=

)=
RN

A cycloalliin®  ARAFol Al A A gk

ul, AAR] A FHA7E A AR A
(1) A+54
1) (AR vl=(A2F A, 94, FEll, 18)S sAadxste] Bsta o8 B4 &
Alg 2 ok HX PG, A, 18)/AF (A, A4 vlsel o s A gAdE A
278 A=A & <l s
2) EAHL AccQ-Tag methodE A-&3ste] 67k A xA &0l s T3S +4 s
(2) AU
1) s 1A%
O 2HAH mbs OgAES 217 60Tl A FZAA 7L ol E FAAZRS T
TAAZX F vEs FUUARZ vt Bdstela AR FHEA AlRE
L83} 51 T}
2) TEdgHE =4
DO A vis gAEY FAE S-S & =gto] o] 105T 4A17F HAx &
@ ZF AR vl vto g Ze 247 o xSt FES S A5
3) A=F/ AR A=
OEE

3 @ Cycloalliin, (+)Alliin, S-allyl-Cysteine(SAC),
S-methyl-Cysteine(SMC), S—ethyl-Cysteine (SEC)

@ A& sEAAZE w2 A, 1, 94, FaEADS 50mg/mld sEE T
Foll &3t
FEEe +Alliin SAC SMC SEC Cycloalliin Sample
TEEET (mg/mD) (mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml)
1/1 0.56 0.051 0.5 0.53 1.018
1/2 0.28 0.0255 0.25 0.265 0.509 50
1/10 0.056 0.01275 0.05 0.053 0.1018
—HA A S 2wE I8
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_30_

94 o 3l At i1s
A, 5Z(g) 27.8962 34.8340 22.5649 35.9001 20.6505
-‘é—-‘?— 7-]] ’
16.0446 18.8798 13.1230 20.1827 13.9294
o)
- 5.58 6.96 451 7.18 413
R
FEE(%) 63.2 727 60.8 68.1 74.6
1 E(%) 36.8 27.3 39.2 319 25.4
2 24 A3
SAC SEC SMC
NEAZE | vs 3% | EARE | s ¥ [ veEdzxE | vis 3 F
s eF (%) (%) 32 (%) (%) s (%) (%)
1% 0.089 0.022 0.014 0.003 0.162 0.041
o] A 0.081 0.029 0.018 0.006 0.139 0.051
w3 0.014 0.005 0.010 0.003 0.045 0.017
g 0.008 0.002 0.008 0.002 0.044 0.012
Ak 0.083 0.026 0.003 0.001 0.021 0.006
AAEA] Alliin(+) Alliin(-)
MEAZE | ve gF | visdxRE | vis %
k(%) (%) sk (%) (%)
1% 0.011 0.002 0.293 0.074
oA 0.015 0.005 0.972 0.357
w3l 0.000 0.000 1.255 0.491
2] 0.000 0.000 1.199 0.327
44k 0.000 0.000 0.197 0.062




A= cycloalliin 32k (%) 12+ + 2%} cycloalliin 3F % (%)
nh= 12} 0.091
0.107
() 23} 0.016
nl= >
t 12 0.007 0.007
(A 4h) 24} 0.000
st l‘g >
}< 12 0.118 0.144
(L% 23F 0.026
I g=s 12} 0.046
0.054
(214) 23} 0.008
uk= 12} 0.110
0.129
(el 22F 0.019
O UPLC ACCQ-TAG method®2 945 AFAE &5 &4 23 SAC, SEC, SMC,
(£)Alliin= StEE2A o] 7153stH oy Cycloalliin® 74§ m @0 2 Peak’} &5 A &
o} HPLCH < /\}%8}04 =43k T}
@ 9AE U SAC $F2 nE>A> >G> o2 YElg o 43 /1R
ol HA= g3 L}E‘rﬂrﬂ Rig=

@ AAE W SEC &2 JA3>ng>Hal>FId>4 ¢com ey o 4§ /v
ol HAte= W] vEEA] F AT

@ AAE Wl SMC &S 15> A>HA>FI>AA w0 r YEskon 3§ /A
ol WA= WEs] YEhUA AT 12F oA mtE A 7 0.04% o] do =
gl = et

©® AAE W cycloallin 3 Fa>F >G> A>MA o2 Ve o dA
ksl Esbe Hall, A, 284 mhE9 cycloalliin®] gHEFo] gAYl Hal= 9
4, AAE mbsdl Bt =2 AS Fe & A 1Yy nsdAE F4A A
F SalHA A MEo] vEEol] hds] &l EA e AEFo] o] WEE FFF
=0 93 A E W cycloallin 3% =42 AQdFo] sk Aog AlgdHY

® YAE W (Hallin FFS 1&, A vpsd AT FFEADL o)dvtso] 1Snts
of Blgte] (+alliin® o] =7 1= AT

@ "?J;‘HE W (alliin %2 > Ad>FE>ag>AA o2 YEykon dEl, A

, o8 A oF 03%F =S (Halliine] v FrEAdE e AT F AN
‘:}.
4) H& A&

D 9AE Y AT 24947 AP/ HH P ot HAF= cycloalliin &l A &+

 Hom tE AFHYEES B AolE el & F ddn 2 AE &3t

Hekgo A dEatx] & AAR weEE FFFFo g% AE AT ot

= o AlRETh

2) vt Wl g&opr| il Aol sfFebe allin®] RS (+allin®] A 11E, oA

o A RE FRFE QoY 1 o] m el (Halliin®] A Hal, 9, ¢4 vk

o] ¢ 0.3%%E HZ FHFS 7HA+= AES g T & Ak Allin® o] =&555



SAC % 7]e §84 g3oprmitoz A3td 7lgAo] womz e, A, oA v}
=S YAEE BEE S F84 FFoluxAt S/AHETS F9l slof & Aoz A}
g9t

3) HAZvE W AR R 7 de g SACY A dAHE WM v
gl 913 Havnts FAS 5 FHFSUE F9 & davt S FAew Alsdr

vl A FAIE°] method validation, 2234 T AAHAHE AFEAEY X4 method

validation
(1) 752 @ dP53 %EE Ed=E vlhs=& NaCl A, AlHsta ol ikt dant=
Az FAR =gste] HEFH o= %&&%Eﬂ%%é%fﬂ A AA 295 &l

stk gk (NaCl HAF% @ 10, 20, 30%)

1) 7Zhek=S Hlol A 500g 2 7Fskar 10, 20, 30%2] NaCl & H (A Ao &3))5 22
lkg A 7tsto] 141 A skt

2) 193 AAg As wepdo] el 539 g lkgl & 23] AlF AT

3) MRSHHX] 200mlS Hirslal L. plantarum #2FF stock solutions 2% % %= (4ml) =
Az 3 37C 24X 7F A X v Okz‘s}oﬂ\:}

4) 3L =230 AFe 7ZhvlsS Y A lkgs E£F38te] 105C, 3A17F Harsk
A

5 mtEEd RS
6) <15FH] o] E of] 4
7) AjFN S 1217C, 303 Attt

8) At ofdelolA| AEFetolA] &4E bHg 7istal 7z a4 9 HAE=Z 150rpm
overnight ¥F-&3}%

9) EAREAE 90T, 301t €A st aaddstsnt

10) EA ool AFin] HejolE 2

11) 33 A4& 60brix7HA] X3

12) 5595 90795C 2A17F A3kt

&sto] NaCl& 10730%7kA4] Askal Al ste] Axgk Fiabdda
ntEFEEl AMY 29E HEDY 23 AA5s AEdIet 29 30%°] NaCl A%
of ojg #H 7 &7 v vHek v

g
ﬂll
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2) F Al R AHEZIHE R GHA G0l FrhH s dad A
AL s 2 mE AU FEE, V12 A, AENE 5 HE
(1) A4
) 845 AREste] AR antsFEs AxgAd s dES Az
2) FEHELE THoR AR Zads A4 o7 F& % AL WHIE &
1%t}
(2) A9

1) a4
D a-amylase(Novozyme, Fungamyl)

@ B-amylase(Sigma, B-Amylase from barley)
@ Glucoamylase(Sigma, Amyloglucosidase from Aspergillus niger)

@ Protease(AFA}A| 3% Protease)
® Cellulase(ZFAHA 3, Cellulase 127T)
©® Xylanase(Sigma, Xylanase from Trichoderma viride)

A2l <)

stock solutions 2% &= (4ml)

2) AEAZ6FTY] 248 sHTHORE
O MRSHIA] 200mls Eitatil L. plantarum A4
2 HE $ 37C 24A17F A ) ek
@ 1L AHzpZetx=aol whs 100g¥ A4 200gs 23 HHdo=w 475 42 $ 10
5T, 3A1zF Eitstdrt,
@ "tEEddS EE50 g oA Dol A Az FIFHS 2% % == (6ml)
A& skt
@ <l5FulolEfol A 37°C, 20A17F AR v sttt
® wWigAS 121, 307t 2t
® At do] EAF lgrtsta ZF 549 HALZEE 150rpm, overnight WH§-3} T},
@ ZAFEGAES 90T, 3027 dAglste] aAHEsS.
A gl do] AFr] HefolE 2%E AWote] o x| of s}
@ o ¥}olS 60brix7tA A &5 =3}A .
3) NEMEAZ(EL AZsA &S
@ MRSHH X] 200ml—°~ i skal L. plantarum 4k stock solutionS &% (4ml)
B 37C 24X 7F A x]ulf kst o)
1003 A4 200g9 ¥i WHOR Y4TE F& F 10
Fol e 296% 2 (6ml)

2 "z
Fetasd vhs
Az Fajd

@ 1L *u—a—
57, 3417k Wit s e,
® wEddde £50 vhEg o F DoIA
HEsach
€, 2077 AA W Fshech.

@ <1FHlol" el A 37T, 204
— 33 —



® wgHS 121C, 303 Akt
® At S 50C, 150rpm, overnight 3t T Aol AF&H 49 HANES
<%= = 40750C)
@ 90C, 303 I At
oo FFiH] HEtolE 2%E A Wete] o 3X| of 5t
@ o7 HNE 60brix7} A 7 &5 =3} T}

4) AEAQRE FHFEA
O ¥+%: Cycloalliin hydrochloride monohydrate (Wako 035-21151) =% 98%
@ E+% 25.95mge 50mL HWES] &33te] (519ug/mL) EFH Aoz 3},
@ XY AE 2595ug/ml |, 51.9ug/mL, 25.95ug/ml=Z 3|4 sle] +AStal A S
ehiass

A&7 ko) 53838 =4 = 7] 210nm
A TSKgel amide (45 x 250mm, 5um)
5 30T
& 1.0ml/min

TFAF 20ul

o] %A A: 0.2% phosphoric aicd

ol &% o]’ B: ACN

A B=25:75

6) 3 AL Al Akl
@D Cycloalliin hydrochloride monohydrate®] %% = 231.7
@ Cycloalliin®] +A+=F = 177.2
@ 3AHAI = 1772 / 231.7 = 0.766

Q) A4+

) AT ErtEFEE A A

A= Cycloalliin(%) FE=T5(%)

IS 0.26 25

a-amylase 0.29 30

B-amylase 0.26 28

Glucoamylase 0.27 28

Protease 0.27 26

Cellulase 0.41 32

Xylanase 0.37 30

o

@ Cellulase$} xylanase® ml53ZAS gaoRd 3=

% cycloalliin®] &F#Fo]



041%, 037% % 2715 = Ae 8l o
@ ©& FR7FFEEs &4 9 awWATeEREs] a4l e cycloallin® 3 5717
ooz #AAER S

@ Cellulase &4l 93t &8 =77 71 %3

o
D A Ealaiol slEst= cellulose, xylanases frAberv}

S| 5 EFEE AxTAHd =
918t A3} cycloalliindt#o] 0.35% ooz Z7tEE= AL 313 4 gt} o= n}
So Ao EAete AERZQ2E IR oEZN X4 U cycloalliin® F3o] &
ojstAl H&= ASoE FAHAG

2) 4,10, 25, 37, 45C 9] 7+ LxolA 257 nele] 27 ARAE Ty WL
s <] g}

. Sample Lot. : 20130321, 113 ¥# : 62%)

DavtsFEE AT wet Az *@E% 10g® #H3tel 15ml falcon
A st 4, 10, 25, 37, 45C ZF &% A 257 H sk}

M E d & (S-allyl-L-cysteine(SAC), Cycloalliin) 3H#S #2438}

359} E?ﬂr%%% 1749 (tAo 2 FHsto] AxdEe S B4

(3) A4
S-allyl-L-cysteine 22 (%) Cycloalliin & 2(%)
250 4C 10C 25T 37C 45T 4C 10C 25T 37C 45T
ME=7| 0.14 0.14 0.14 0.14 0.14 0.31 0.31 0.31 0.31 0.31
13Xt 0.11 0.10 0.08 0.07 0.07 0.31 0.31 0.31 0.31 0.31
PESIN; 0.09 0.08 0.06 0.05 0.05 0.31 0.31 0.31 0.31 0.31
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S-allyl-L-cysteine =

o9
Mﬁ

-25%C
i 37
=45 C

0.16
0.14
0.12

0.10
0.08
0.06
0.04
0.02
0.00

(%)ovs

1) S-allyl-L-cysteine(SAC)

ol A AJzEe]

W
o}

N

1

D 4 ~ 45T

1

i = Al
2) Cycloalliin &%= 4

® 4~ 45C #

ZE!
oA Alzkel A3

J
i

/\E]

fro!

1
o}

)
T
o

4)

1) S-allyl-L-cysteine(SAC)2] A% 4 ~ 45T

)
o
ofp

E
=

RS

3t radical scavenger

SAC7} Z

—_
fite)

)

—~
o

i)

X0

x
b

T
alal
Ny
N

B

—_—
o

0
0

=

o
R

Lo ad o

il

2) Cycloalliin®] -9 4 ~ 45T

7ol

o)

it

~
o

Al

3z O
AES

Azg 7ol &l

Lz
- 1

(1) A+
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1 5
D Lactobacillus
@ Lactobacillus
@ Lactobacillus
@ Lactobacillus
® Lactobacillus
® Lactobacillus

plantarum
casei
acidophilus
fermentum
ruteri

heveticus

(@ Pediococcus pentosaceus

Leuconostoc mensentericus

- 7w ] ojgte]l waE AzAEe] AgxdLe AT
- WMEAEE ARy datel MF A/FE WSt g Profiled B9l
2) AEAx <w4W¢L FATHoR A

@ MRSHIA| 200ml-&

Tt FTredmhE HEd *
37°C, 4413 A2 v <8t A

@ 1L A7E 20 whs 100g7 A5 200ge B3 WHoZ ATE G F 10
5C, 3417
ELTT !

@ rhedide 5o v o7l ¥ DN AT TUFAL 29% % 2 (6ml)
e

@ 1ol ol A 37T, 20417k A ) w) ekl ot

® WS 121, 3087k AF T

® itolo] AeolAl HAZ shete] 0TI 197 HaPa59)

D EAEANS kel 0T, 308 &N

® %A o] Auiul detol e 2968 Awake] oA of 3t

@ o912 60brix7HA] AT E e

D S-allyl-L-cysteine $F=F&2](E2417]7]:
@ Cycloalliin®4] (#4]7]7]: HPLC-PDA)

UPLC-PDA)

Q) A4
1) w4

A%z7 | wE F H%27] uE F
T
pH pH A= (CFU/ml) A1 =(CFU/ml)
Lactobacillus plantarum 5.3 3.9 420 x 105 1.10 x 109
Lactobacillus casei 55 51 1.80 x 105 342 x 108
Lactobacillus acidophilus 54 5.0 840 x 104 6.21 x 106
Lactobacillus fermentum 55 49 6.25 x 106 725 x 108
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Lactobacillus ruteri 55 4.8 1.90 x 105 341 x 107
Lactobacillus  heveticus 54 5.2 1.10 x 104 540 x 106
Pediococcus pentosaceus 54 45 730 x 105 1.01 x 109

Leuconostoc 450 x 106
) 55 5.4 6.30 x 105
mensentericus

(D Lactobacillus plantarum®} Pediococcus pentosaceus 7} 50| 4 o0& ulzof A 9]

5ol 7 vEhgom A% @ pHel a4t FAsA ol Ae el

)\
T+ Asdek

2) AT ErEFEE 42 3 (60Brix w5 )
s SAC(%) Cycloalliin(%)

Lactobacillus plantarum 0.25 0.35
Lactobacillus casei 0.14 0.18
Lactobacillus acidophilus 0.13 0.23
Lactobacillus fermentum 0.14 0.20
Lactobacillus ruteri 0.11 0.24
Lactobacillus  heveticus 0.18 0.22
Pediococcus pentosaceus 0.22 0.27
Leuconostoc  mensentericus 0.18 0.19

@D SAC g
(€] = E
@ Cycloalliin st
€ &3 SAC

SFekS Lactobacillus plantarum® Pediococcus pentosaceus ¥ 7F 0.2% o] A+
ojfow g E T3 SAC FHS T7H7I= s Festdd

@2 Lactobacillus plantarum w57} 0.3% o] o2 Eoldgoz wutg
S ST AS FAdskaTh

4) HF4E

) whEolA] HolHom A&Eol i fAkire 5AR1 FARAAC ok pH
Z7Fe = ¥+ Lactobacillus plantarum¥ Pediococcus pentosaceus® Q1% Ao},

2) 8F9 fAEEE T La H/F 9 SACS cycloalliin® & stE A#3 4
Lactobacillus plantarum¥} Pediococcus pentosaceus 252 77} Eo|&d o2 SAC
9} cycloalliin gF&Fo] tf& w5 Hlgto] =2 AL AT 5 AT T g
A 7ol WA= ot ghefotu] ikl SACS cycloalliin®] A4 o]
= Ao® Kol F {dF7} ot il AHEAL sHo] S Ao FAE

3) Lactobacillus plantarum g o &3k A o7 [FART R gntsFE2E AZF A

[e]

MHsE o] obgl whal WAL mhag Hof sto] AMHE AS HAT 5 AT

Ha7h
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A 2d ALY Y AT

1. in vitro ¥ in vivo &4 A=

7},

in vitro &4

(1) in vitro assay =

g A AR, v —%%@ﬂfﬂr wE ¥ AR, dEaaERadel 7% AN 24
& B s

2 AAs] 99 3

1) dzmeA H3S A4 assayd © HepG2 cellol CYP2E1S transfection*] 71
HepG2/2E1 cell lineS AFE3}o] oebs 347 A 5 cell viabilityS MTT
assays & ¥IZE&H tRS AS FAHS assayAdE e 2ol 753519

[e)

-

- HepG2 celld]l CYP2E1¢] transfection® HepG2/2E1 cellS 24 well plateo] 5 x
10*  cells/welle] ¥ %=% seedingdlil 24A13F v kst & 7|2 wiXE A AL
FBS 5%, phobol-12-myristate-13-acetate(PMA) 0.015 ng/mL= 2% w# 900
uL 100 pLe] samples #H7Feh $ 2A17F &<t vt obs ogks 300 mM<
A2t 24X 7F =<t v ke H e

- A7) 2FE 393 Y 13% wkE gk 3 MTT assays 53l cell viabilityS

=438t A =
2) LFISA AU JA FA assayAl - A7 SAEA AR IS A,
sl & d3go o3 AR AAdE Oil Red O(ORO) staining®l] <& =]zt

oAl GA4E FASE assayAE theH ol FEHIAS

~ HepG2/2E1 celle Abe3te] sampledt ¢:LS A7) wdlo] wiel xgste] gz
ol o3& AE f ALFAS TR S

= AAT $ PBSE 23] A%, 10% formalin &< Y

2447 % ORO solution 200 uL A7beke] 247k ok AAA 7 TS ORO

solutiong Al Astal PBSE 23] A& gk 9 200 ple] isopropanols #7Fste] AlZ

Ul g el A ORO solutione &3l Al# microplate readerE ©]-83F4 490

nmol A §FEE SAHI}I S

- A=

it
—_
>,
e
off
r %]
o
ol
-
£

3) vLgdzIEA A oA EA assayAl : HepG2 cellS AFE3}4] oleic acid®

¥ v gdzeAd A7 in vitro model systemS thS¥ o] &89S

- HepG2 cell2 2 x 105 cells/well =2 24-well platel] seeding §& 2447+ wj
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3t t}S sampleS & 8tal thA] 244 7F v ket S
- WAE AASEL PBS® 28] AlA & AR #iA 900 ulek 1% BSA solution©l
S3A1 71 3 mM oleic acidE 100 pL FH7Fslar 24417 v kst & 7] 2)33 2

o] ORO stainingS &3] A¥ W AW =45 =AU

4) AE W 343 &4 assay Al © HepG2 cellS Abg3te] AlZEW AA A =5
DCF-DA(2',7'-Dichlorofluorescin diacetate) < ©]-83}¢]
it S HESHE assay Al E U3 o] 535S

- HepG2 cell& 96-well platee] 6 x 105 cells/well &%= =2 seeding $ 2443+ Hf
kel t}e 250 uMe] DCF-DA 10 pL¢} sample 10 pL, 80 puLe] DMEM Hj %] 2]
Ao E WAG thy 1A b ok?_f}oﬂ*o—

- A AA F PBS®E 23] AlH F PBSel| 3AAIZl 500 pMe] H202 *=
AAPH(2,2'-azobis-(2-amidinopropane)HCl) = ] 2] gt S P 4 S|
VICTOR3(Ferkin elmer, USA)E Al&3l 3PS

5) Acetoaminophen 7t54 H3E &4 assayAl ¢ HepG2 cells A3}
acetaminophen®] 7FEA O RRE HAE H3E §3E MTT assays Z3 =43}

T assay A& th& ¥ 2ol FEHIAS

- HepG2 cell& 5 x 104 cells/well 3= seeding T 24A17F vt & samples
A stal 24A17F vkt b wiAE WA F 20 mMe| acetaminopheng * ]
o] 24A17F wjokstar MTT assayel 98] cell viabilityES =439S, MTT
assay+ HIAE A At PBSZE 23] AlF T A2 wix=E A 3 50 ul
o] MTT solutione FH7F 241 wWiFstA . wWiAE AAst Alx o I
formazan crystalS 500 pLe] DMSOE #H7}ste] £3fA12] 3 microplate reader=

o] 8&3to] 540 nmollA FHFE=E SAHSA =

6) Tacrine 7+5A4 B3 A assaydl : HepG2 cell AF&3Fe] 200 uM tacrine®]
Ao RHE HNE HE &3S MTT assays £3 =438 assay A S A7)
583 o]l FE53A=

7) AAPH 7t54 23 A4 assay : HepG2 cell2 A3t 10 mM AAPHE| 7+
EAHOoRRE 7HAFE BE &3E MTT assayE £ =AHslE assayA S A7)

7k
587} o]l P53 F
8) Acetetaldehyde 7F=5A H3E A assayAl : HepG2 cell& A3t 4 mM

acetaldehyde®] t5ACZRE IAME BHE &35 MTT assayE 53 A=
assay Al & 471 5) &y 2ol %39+
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(2) 75 assay A& &&3 cell-based in vitro 1H7]15 WA &4 A

71 A FE53 assayAlE AFESY] WHE H AR vpEs FEAY B8 F AR vs

AbrrErg ole] k7] A S FEE ‘LPE} A S

sl o] A7) = %— AstAe. 2 A¥ Fig. 179949} #o] A&+ acetetaldehyde 7t
bEAd BHE > HLgdI & AN gA 4 > AE U

784 S woR w& FAS e aY, 7IE &4 el

positive/negative control

- HepG2/2E1 celldl Al 3¥43te] d3s APz F=d Absd 2Ed 2o 93

cell viability #+2:el ﬂ]f?} RS FAS A Ay 343 =& Aol 9|

cell viability 7} 40% % 7FAstdal, thET+2 AFE3E S/l F A 355 (HDF)S ¢

18%9°] tH.<S 5“*% HAS

g A rfsEFE9 01, 05, 1 mg/mL s=oA 22 0%, 7%, 10%<] 773k
o

d=:ey HRE BAS Vehia, fAdtanissEdel 49 4y FmolA
2y7F 4%, 6%, 6%°] "R RS SdS BYowEM Wy W/ BTy I T
ko] et HAE B A S nu]5ke] S(Fig. 12)
120
a B30.1 mg/mL 00.5 mg/mL 01 mg/mL
100
;\? S0 -
E "
= c
T 60 cdl
L 5 de cd g
e
40 A
20 A I
ﬂ T T T T

Control EtOH HDF GHW GF

Fig. 1. Protective effect of non-fermented and fermented liquid garlic on
ethanol-induced oxidative damage in HepG2/2E1 cells.

Ethanol was treated 300 mM for 3 days and HDF was treated 0.5 mg/mL. HDF:
Hot water extract of Hovenia dulcis fruits. GHW: Non-fermented liquid garlic,

GF: Fermented liquid garlic. Data represent the mean (n=3) +S.D.

- HepG2/2El celll A 343 dzg Aol ofsf Ax f AW F4S5 F=3
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e AP RANA BE AT vbs FE dmey AYL oA 29L
AR S

stainingl 3] =43 A3}
° 131%9] AREAE

1S3

8

-

off

o
2
X
—li

—_

33%, 131%, 135%°] #|W=%]
= & Lol A 7#74 135%, 130%, 128%¢] =AW=
ety oz A3 Aite] st A gde mud Aoz 9l

o
=
il
lo
oy B
o
o>
N
oo it mo

¥@ b e

@0.1 mg/mL 00.5 mg/mL 01 mg/mL

ab pc a
140 - ac ab pe

bc

Lipid accumulation(%)
ol
[—]
[—]

Control EtOH HDF GHW GF

Fig. 2. Inhibitory effect of non-fermented and fermented liquid garlic on
ethanol-induced lipid accumulation in HepG2/2E1 cells.

Ethanol was treated 300 mM for 3 days and HDF was treated 0.5 mg/mL. HDF:
Hot water extract of Hovenia dulcis fruits. GHW: Non-fermented liquid garlic,

GF: Fermented liquid garlic. Data represent the mean (n=3) +S.D.

- HepG2 cellol A oleic acid® FE=% W L=
A/F heFEe) nemed A oA

A1 A¥FZF in vitro modelol A ¥
= '
- 1 A3} oleic acidl 98] 161%7FA] AE ] A4 Eo

| S7Fsklal, HDF9

5 mg/mL FEAA 143%9] AWFHES RIo=ZH oF 19%9] nHjdzazA4
A d4e vEY

- Elg EF=92 HA$ 01, 05 1 mg/mL =X Z7ZF 169%, 165%,

164%°] AWZHES BAo=2ZHA M U AWFH oA a34E YehuA] @2 v

WA HE T onfs FEH0 A9 AV oA ZhzE 152%, 139%, 131%9] A3 A
o 7+7} 10%, 22%, 31%4 g F &4 AW3E A4 &S el

A5 0
A

]:olt 12

A

ks

Ay

_42_



200
B30.1 mg/mL O00.5 mg/mL 01 mg/mL b
180 l
160 A C "
S 140 A f
E =
= 120 -
=
=|
100 A
5
2 80 A
E 60 -
=3
40 -
20 A
0 T
Control Oleic acid W GF

Fig. 3. Inhibitory effect of non-fermented and fermented liquid garlic on oleic
acid-induced lipid accumulation in HepG2 cells.

Oleic acid was treated 0.3 mM and HDF was treated 0.5 mg/mL. HDF: Hot
water extract of Hovenia dulcis fruits. GHW: Non-fermented liquid garlic, GF:

Fermented liquid garlic. Data represent the mean (n=3) +S.D.
4) Az W ik 24

<H 2 0 28 &9 Alx il ROS &~A 24>

- HepG2 cellol Al H2022 %% AlXE W reactive oxygen species(ROS) A A

GS B3 AE oAy kst E9E AES A3 H2020 98 173%7HA

743 A W ROSE HDFelA 151% % % iO}Uﬂ oF 22%9 AA A4S vERY

- 2E A us FE90] 01, 05 1 mg/mL FXRolA ZH2E oF 167%, 170%, 153%
AEFHES Holw, ZZF oF 7%, 4%, 20%2] v LT LA AgE oA A S

Lo A Zh7b 152%, 142%, 131% o= i
196, 32%, 38%°] WL A7 A &5 &40 (Fig. 15)

<AAPHZ X% A¥ W ROS &2A 4>

- HepG2 celldl A AAPH=Z §%% A2 U ROS £7 A4S E3+ 7+ AlE Yol
Aol &gaksl aaE HES A3, AAPHO 98] <F 153%7H4 S7Fet AIEZ Ul ROS
= HDFol A oF 133% = 7H2A17] ok 22%¢9] A% Wl ROS &7 &4< Yerd

- 3g A nks FE9L 01, 05 1 mg/mL sXxolA ZHzE oF 146%, 135%, 139%
7hA] ZFARAIZIH ok 7%, 18%, 14%°] MXE u ROS 274 &4& Jeudla, ¢s
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5 FE=9L 717} 133%, 126%, 123% = FAAIA 71, ¢F 20%, 27%, 30%9]
AE W ROS 2AZAS Ye (Fig. 16)

200 B0.1 mgmL D[I'\mg,"ml 01 mg/mL
180 1 q
F 160 d
= 140 i
5
£ 120 -
g
£ 100 |
3 80 -
=
=2
= 60 -
2
2 40 -
20 -
0 :

Control Hz Oz A\ GF

Fig. 4. H202-induced intracellular reactive oxygen species scavenging activity of
non-fermented and fermented liquid garlic in HepG2 cells.

H202 was treated 500 yM and HDF was treated 0.5 mg/mL. HDF: Hot water
extract of Hovenia dulscis fruits, GHW: Non-fermented liquid garlic, GF:
Fermented liquid garlic. Data represent the mean (n=3) +S.D.
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Fig. 5. AAPH-induced intracellular reactive oxygen species scavenging activity of
non—fermented and fermented liquid garlic in HepG2 cells.

AAPH was treated 500 uM and HDF was treated 0.5 mg/mL. AAPH:
2,2" —azobis—(2-amidinopropane)HCl, HDF: Hot water extract of Hovenia dulcis
fruits. GHW: Non-fermented liquid garlic, GF: Fermented liquid garlic. Data
represent the mean (n=3) +S.D.
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5) Acetoaminophen 7F54 H3S

- Acetaminophen®] 2]& 56%7}#] 743k cell viability~= HDF 0.5 mg/mL &%
ol A 66%7FA cell viabilityS F7HA o2 °F 10%9] HAE BE &S e

PeR=s

- dg A vE FEH9 F$ 01, 05 1 mg/mL F=olA Z+Z °oF 59%, 57%,
67%2] cell viabilityE H.o| ™ QF 3%, 1%, 11%9] 7+ H3 A4S Yehde, 435
T ouls FEA9 A AV wRdAM 77 64%, 76%, 81%2] cell viabilityE YHE}

Yo gm oF 8%, 204, 25% 9] {Pii 242 Uiy 2E Ao njs) 2E F 7
B3 Ao F715 S (Fig. 17)
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Fig. 6. Protective activity of non-fermented and fermented liquid garlic against
cytotoxicity of acetaminophen in HepG2 cells.

Acetaminophen was treated 20 mM and HDF was treated 0.5 mg/mL. HDF:
Hot water extract of Hovenia dulcis fruits, GHW: Non-fermented liquid garlic,
GF: Fermented liquid garlic. Data represent the mean (n=3) +S.D.

6) Tacrine {F=54 H3E &4

- Tacrine®] 2]3] 53%7FA] 743k cell viability= HDF 05 mg/mL & %olA]
61%7FA] cell viabilityE S7FA1 71 oF 7%2] F H& A4S YE

- 2ty A ovults FEH9 H9 01, 05, 1 mg/mL s=olA Z+zt 60%, 66%, 70% <]
cell viabilityE Holw <¢F 7%, 13%, 17%2] 7tHs A4S e

- B8 3 uls FEH A A7 FRAA 7 60%, 72%, 76%2] cell viability
AdozM oF 7%, 19%, 23%<] 7+ Ho A4S velr wg Ao dle] &g
NRs dge] S7HENES & IS (Fig. 18)
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Fig. 7. Protective activity of non-fermented and fermented liquid garlic against
cytotoxicity of tacrine in HepG2 cells.

Tacrine was treated 200 uyM and HDF was treated 0.5 mg/mL. HDF: Hot
water extract of Hovenia dulcis fruits. GHW: Non-fermented liquid garlic, GF:

Fermented liquid garlic. Data represent the mean (n=3) +S.D.

7) AAPH 7+=4 RS &4
- AAPHoel 93} cell viability= 60%7F4] 74393, HDF 0.5 mg/mL &%=l A
70% 74 cell viabilityES S7FA1H o245 °F 10%2] 7+ /ﬂ] B3 A4S YEUd S

- ¥ Ty A vs FE4 FL- 01, 05 1 mg/mL s=NA 27 57%, 63%,
68%2] cell VlablhtYE Holm <F 0%, 3%, 8%<°] "lH|g 7+ BRE F5S YEUSS
e F outs FENY AS 7] FRoA Zh7E 53%, 58%, 73%<] cell viability
£ yeidloz i oF 0%, 0%, 13%< 7+ BE S Yetyozx g ol ng
' % ES G40 FUHEE gle S (Fig. 19)
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Fig. 8. Protective activity of non-fermented and fermented liquid garlic against
cytotoxicity of tacrine in HepG2 cells.

AAPH was treated 10 mM and HDF was treated 0.5 mg/mL. HDF: Hot water
extract of Hovenia dulcis fruits. GHW: Non-fermented liquid garlic, GF:

Fermented liquid garlic. Data represent the mean (n=3) +S.D.

8) Acetetaldehyde 7+=4 H3S

3

il f

- Acetaldehyde+ cell viabilityS 53% % ZAaAlZ o™ HDF 05 mg/mLolA cell
viability S 78%, & 25%9] 1+ H3 S e

- 23 A U}L FE=do 4% 01, 05 1 mg/mL FXlA 27 60%, 68%, 74%
o] cell Viabﬂity-g Eo]tq oF 7%, 15%, 20%°] tH % A4S YERdSla, 2e ¢
nbs FEA] A9 AV wmelA A7 69%, 84%, 89%F UERW O ZA °F 16%,
31%, 36%<°] 7+ BHE EA4S B

- IE Aol e HE F RS Aol AA FUFEHASS & F AU, 53] I
g 3 us FEAS FA3 Fxo HDFEY ¢F 11% =2 54 RagdAds e
WHA acetaldehydedll €& <3 MAAE 71548 AARY o] &7l = A S

- 28 ¥ vks AJRY acetaldehyde Ao tigh tRs &do] 7d =A e
ol ma}l o] assayAlE o] &3t falddantssS Aoz RE I HE @44 AR

e, AA 2 2 F4 835 (Fig. 20)
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Fig. 9. Protective activity of non-fermented and fermented liquid garlic against
cytotoxicity of acetaldehyde in HepG?2 cells.

Acetaldehyde was treated 4 mM and HDF was treated 0.5 mg/mL. HDF: Hot water
extract of Hovenia dulcis fruits. GHW: Non-fermented liquid garlic, GF: Fermented

liquid garlic. Data represent the mean (n=3) +S.D.
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AR Evls FE 9 HIdI S At sl &S RT-PCR¥ Western blotS
Ab&8te] 1 28 mechanisms T+ AL 3 S

1) RT-PCR
- HepG2 cell& 6 x 105 cells/well®] H =2 6 well plate®] seeding ??_ < fAk
TRErtssEde el e Agsta 244 7F s o vix] 24 & 0.3 mM
o] oleic acidE A lstal 24417k wjFete] &3 o] RNA % % RT-PCR&

A A &
- AlEZe] RNAE FZE387] A8 wjFAEE PBS=2 F+ W AlHg 5, TRIzol%
SERZIFS et E¥sta ARt A5 ds st olazEIdIAE
2 RNAE HAA7| dAig & 42 AHd=& 75% DEPC-ethanol® & 3j A 7]
Al AAEEs g " RNAZ 0.1% DEPC THF52 £84A17 RNAZS 3

4k
ol
8
oo

- cDNA A3t 98 &<

gt RNA, RNase-free 57578 %3 & 7FE W23 o5 5X first-strand €5
ol ANTP mix, DTT % reverse transcriptaseE #7138}l 42Col A 905, 705l 4]
1587 vre-A1A A Ak A3 first-strand cDNA (DNA templet), Tag DNA
polymerase, dNTP, 10XPCR buffer, forward primer, reverse primer< PCR tube®l

3 &5 =)= [
W3 e

Table 1. PCR condition depending on various primers

Pre-denaturation 95T 5 min
Denaturation 95C 30 sec \
Annealing 50~65TC 30 sec | 40 cycle |
Extension 72°C 30 min |
Last extension 72°C 7 min
Storage 4C -

~Y
o
O
o1
(@)
=
B
o
(e}
B
L

- Tablel 29} o] 95ColA 5%%F pre-denatureA]
denaturing® 50765Co| A 30%7F annealingS 40 cycles AA3 t}e FHE=Ho=w
72Tl A 307t extensiond} S+

- PCR %AFHz2 0.002% ethidium bromide’} 7} 2.5% agarose gelol A 100 V
2 YAAL A7Fss F AgAFer Il HEE FRlsta, M= FEE
Gelpro AZEY A o =4 AstFrt o wl WE XFEHEZA Bactins Ab

R a sy

2) Western blotting
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- WL FEA AT in vitro 29 A]2Ee A L-FABP, SREBP-1c, FAS, ACC,
SCD-1, ATGL, HSL, MGL, PKA &9 ZdsFo= sty s th&3 2o
western blots 2 A3} &
- HepG2 cell& 6 x 105 cells/well?] REZ 6 well platee] seeding3dt 5, Akt
dantssSds soEE Agstar 2447 wigE vhs viA WA $ 0.3 mMo
oleic acidg A &lstaL 24417t v gFato] dd = 92 western blotS A A8 &
- 2S5 5 $ lysis buffere A7 el AL cell lysateE YA EglshaL,
protein®] ¥3%¥ AZ=HS FEE3 $ BCA assays Esto] dwz staks =43}
R
- 3% @A E SDS-PAGEE AAlste] @S Fapgke] wep st
membrane®l| transfers} il transfer¥ membrane®] 5% bovine serum albumin
solution®. & 2ol 4 1A]7F blocking, 4Tl 4 16A17F &<+ 12 A (Santacruz
1:500, 71} kA @ 1:1000, 3% BSA solution)& ZA@AIZl & MAH3ta A=A o
Al Aol Al 1AIZE E9F 22k SHA(3] A 8] & 1:3000, 5% BSA solution)E& ®HEAIZ1
TS membranes A% ¥ ECL solutions AFg£3Fe] oA developing, fixing<
Esto] S AR

oo

(
]

M

3) L-FABP¢ mRNA % protein @& £ n = o

[e

- A EAo A Auaky Atet & nEZ=glolz2 Rkste] XHkel (B
-oxidation)°ll #ost= <1xFQl liver fatty acid binding protein(L-FABP)o] 23
%= E mRNA$ protein —’F—froﬂfﬂ &7] el uhet Z;‘q“}»\u

- 1 A3} oleic acidE&

L-FABP<] mRNA el ef 60%, —f— ol Hls) 40% 228903, protein®]
kg eko] ok 70% 7Ade el ow, o5 wa g AR <ld] A WAk o
27 e E A 3 AE W ASAE 7R Ade FAs S

Z

- FAEYEsEESAS A% 01 05 1 mgml $E2 AU A9, mRNA
% FHow wAFo] F7}

hE3 -
S F8kA AL, protein EHFNA = %_—P-% %Ef)ﬂ/\ﬂ 74z} oF 28%, 55%, 61% &

o L- FABP-J mRNAQ} protem ] —’FZO] 7}~ 3 A
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Fig. 10. Effect of fermented liquid garlic(GF) on the expression of L-FABP
mRNA and protein in oleic acid-induced hepatic steatosis model system using
HepG2 cells.

Data represent the mean (n=3) +S.D.
4) SREBP-1c¢ mRNA % protein 238 o] nx&= A&

- Fatty acid synthase(FAS), Stearoyl Co-A desaturase-1(SCD-1), acetyl-Coa
carboxylase(ACC) & lipogenesisol #HHH FHAA] HAALS ZAs= FHFAA
9] sterol regulatory element-binding proteic 1c2] d%=E mRNA<} protein G~
A 71 el et S50 =

- 1 A3} oleic acidE A& A &2 ol H]5Fo] oleic acid A @ woll A oF
SREBP-1c9] mRNA 2@ &o] °F 99%, protein®] & o] oF 109% < 7ksk4ich.
o9 wa e Z7lE= FAS 59 lipogenesis ¥ 1z 2 chulz o] wbg]  gA]
stell ogt A4S of7|ste Ao ®E HIlEY Q&

=
- AR ErtEsE4S 44 01, 05 1 mg/mL §
j

o ot u
Sy A

b

o4

o
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- —- (=)
= @ =
=] & =
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0.3 mM Oleic acid = + + + + 0.3 mM Oleic acid = + + + +

Fig. 11. Effect of fermented liquid garlic(GF) on the expression of SREBP-1lc

mRNA and protein in oleic acid-induced hepatic steatosis model system using
HepG2 cells.

Data represent the mean (n=3) +S.D.

5) Fatty acid synthase(FAS)2] mRNA % protein &3 G50 v X+ 3

[e3

- Acetyl-coenzyme A%} malonyl-coenzyme AZY-E long-chain fatty acid&
A3t FASS mRNAS} protein & =52 A7) Wyl uet A9

- 1 A3 oleic acidE A 3FHA] &2 thxo H]5EY] oleic acid A gl A oF
FAS T =Fo] oF 256%, protein®] & =Fo] ¢F 65% S 7Fst+

et

=
- mAEEErtEESaE 44 01, 05, 1 mg/mL sEE2 A 4%, mRNA
e o] ] wmelA 7 oF 0%, 0%, 302% #af s YER AL, protein ¥
HFoM e e smolA] 27t oF 44%, 65%, 69% = F=oE% 02 protein T H
Fe dxwingE: W4 FFo® ZFAAA FASO o3 Ait A4 3 A4
S mador AFgorA vdmey AW AN £t GEI RS FAs9
5 (Fig. 23)

s T — =
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gsm- 1 _. 160 .

g;oa- b b §

= - 7 120

gso 8

E 5 e

£ 200 0

[} <

S 1 TN 0

o 100 L d

0 - 0

Samples (mg/mil) - = 01 0.5 1.0 Samples (mg/mil)

0.3 mM Oleic acid - + + + + 0.3 mM Oleic acid - t + + +

Fig. 12. Effect of fermented liquid garlic(GF) on the expression of FAS mRNA
and protein in oleic acid-induced hepatic steatosis model system using HepG2
cells.

Data represent the mean (n=3) +S.D.
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6) Adipose triglyceride lipase(ATGL)2] mRNA % protein &3 5o v x]&= 3k

- AWAE(adipose) Wel TAAYS Fe Ao RE Al A lipolysisel]l ¥ s}
+ adipoase triglyceride lipase(ATGL)2] 7+ M3 o4 2] mRNAS} protein &3
TS A7 W uEt 40 S

- I A3} oleic acidE AH#3FA &S 2ol H]SFe] oleic acid A @ dtoll A ¢
ATGL #d o] tzate vl 85% 7FAsH L, protein®] W& ko] °F 65% i
st o, ATGLY mRNA 9 protein®] @@= A= A3 lipolysis 28]

Hol AyA o R AREE AWET FAHE AWo] @ol AHzto] R o=

- AR EuEsEEAS Z27F 01, 05, 1 mg/mL FEE A3 29 mRNA
o]l A7) wol A Zbzy oF 29%, 42%, 47% S7HA71e &dE YERS AL,
protein T& Fo| 5 e FwoA Z+ oF 0%, 11%, 90% T ZFS F7HA| 7=

=
- 53] AT ErtEEEd 1 mg/mL e dE2TEROE 22 559 protein
& S/ SZMN lipolysis SHlel 9d AS Eallehs
B 1% v ARt N EaF ged As glsk = (Fig. 24)

B-Actin
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o
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ATGL exprassion (%)
8 8 3 B 3
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B
& &8
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Samples (mg/ml) - E 0.1 0.5 10 Samples (mg/mi) = - 0.1 05 10
0.3 mM Oleic acid = + + + + 0.3 mM Oleic acid . + + + +

Fig. 13. Effect of fermented liquid garlic(GF) on the expression of ATGL mRNA
and protein in oleic acid-induced hepatic steatosis model system using HepG2
cells.

Data represent the mean (n=3) +S.D.
7) Hormonal sensitive lipase(HSL)2] mRNA % protein 23 50 v x&= o3

- TRAYE FYAAe R EsistH, lipolysisoll A A Al &S Tk
lipase family & 3}1}¢] hormonal sensitive lipase(HSL)2] mRNA<®} protein @&
T A7 B e SAE0S

- 1 A3} oleic acidE HElehA] &2 tiFEToll HEY] oleic acid A2l Al oF
HSL & gFo] <ol Hlsl] 26% 74skSlal, protein®] W@ o]l °oF 74% A3t
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Rom HSLS mRNA % protein® 2& & 7Ha= <1l lipolysis A38tel w& A
2o fFEE AYS T3S

= =
FAT R et s sE=9S 22 01, 05 1 mg/mL 552 A3 4$, mRNA
A7) A ZHzE oF 0%, 3%, 3%=2 A% F7bE| Sl protein 2E ol

g ol
Me 22 FRolA 27 of 7%, 17%, 43% A FS T7MN71+= 235 deal

O

=

- Akt EartsESdS HEs A S W, oleic acid Aol olF A FAEHUA
HSL protein®] @A =S & 3 H5A 724 lipolysis o7k &) njdzeAd A
W A Ao Holwk AL 8213519 S (Fig. 25)
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Fig. 14. Effect of fermented liquid garlic(GF) on the expression of HSL mRNA
and protein in oleic acid-induced hepatic steatosis model system using HepG2
cells.

Data represent the mean (n=3) +S.D.
- 71 e o]l FAT R EntEEE AL lipolysisol #HHH JAAE(ATGL,
5

- = fAEREREEER S oleic acidel & FEE BLmSA AW in
J 4% lipolysis ¥ lipogenesis ¥& QAA}E

=3 , 2 Rk oyt (HAMIES] mEFE

=9 7]%5& 7= L-FABPZ up-regulationdr o 24 v|Lds&A A7k owF 2

i

A ERE e 2o FAsA S
3
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Fermented liquid garlic(GF)

IDissolve in delonized water
Water layer

EReflux with hexane

Supernatant Residue
Ewvaporate and drv
Reflux with chloroform

Supernatant Residue

| Evaporate and dry
GF-C Feflux with ethyl acet
fe
Supernatant Residue
Evaporate and dry
Reflux with buthanol
Supernatant Residue
Evaporate and dry

Evaporate and dry

Fig. 15. Flow sheet for solvent partition from fermented liquid garlic.
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Fig. 16. Protective effect of hepatoprotective compound isolated from GF.

a: 01 mg/mL, b: 0.05 mg/mL, ¢ : 0.0l mg/mL, GF : Hot water extract of
fermented liquid garlic, HDF : Hot water extract of Hovenia dulcis fruits
(0.5 mg/mL). Data represent the mean (n=3) £S.D.

EI-MS$¢} FAB-MS spectrum< [H+H]+ 419 m/zﬁ‘r [H+Nal+ 441 m/z9 + peak”}
A xlekg o™ EI-MS9| base peak(149 m/z)&= A 490 Wele] E4YUS
1

B¢k FeCls, bromocresol green 5ol 2|3k TLC ?é*—ﬂ‘j =< YEH] %9,\9_1{;
=

ninhydrin AW WS-S JEPH O 24 ofny] T Ak i 383t amide 4 =2 =
F4 & Elﬁ’i%
(A) (B)
= e i
Eo _'."._, ”Ji Lll wopn {4 m 'p w52

Fig. 17. EI-MS spectrum (A) and FAB-MS spectrum (B) of hepatoprotective
compound isolated from GF. EI and FAB mass spectrometer (JMS-AX505WA,
JEOL, Japan)

O 2kt W8 vlEs F=E(lactic acid bacteria fermented garlic extract, LAFGE) 2]

7% B A4S acetaminophendl]l 93 7F &4} TE mdloAM Hylstax 32

O Ago] ALEH FTEL 559 (150-200g) 7 wistar albino rat
2 (Sungnam, Korea)ollA 48R3, Hqgu FE2ASGA S 2885 A
sto] &% 2243C, Adls5%E 50+10%, =% 200-300 Lux, 12413+ 7+4

BollA 15793 =8A17 F Aol AMEatl5. o873t &2t Aolgt Boae A

71
A AARES sgm, a1 Foaagel o8 74 159 srheld RRAAS

o
N
to
Ak
=
[m
o =
o

O A Table 1o HER BEeE o] tfZ<(control), acetaminophen ¥=5F o<
(AAP), acetaminophen®} silymarin 100 mg/kg o (AAP+SM), acetaminophen¥}
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At ZgntsE F=9 ZHZF 250 mg/kg Fol T (AAP+LAFGE250) 3 500 mg/kg Sl
(AAP+LAFGES00)¢] & 8150 % EF3AS

O 7} Als+v 3% WA 743 ASFosta
AT EAE RS, 248 7F 3 ethyl ether® wFH 3 S 3|48}
£ =743%99e. LAFGEE= PBS(phosphate buffered saline,

acetaminophen< 2 g/kg

of ZtxAs estar T

A Rl % 2AZF 5o

pH 7.4)°] &3AA AFE3A 3L, controla* ¥ AAPv 2 LAFGE W2 &%<9 PBSE 74

Tl A S

Table 1. Dose and the figuration of the test group.

Test sample

Acetaminophen

Group Diet Test sample Dose treatment treatment Rats

Control AIN-93G PBS - Once a day - 8 rats

AAP AIN-93G PBS - Once a day 2 g/kg 8 rats

AAP+ SM AIN-93G Silymarin 100 mg/kg Once a day 2 g/kg 8 rats

AAP+LAFGE250 AIN-93G LAFGE 250 mg/kg  Once a day 2 g/kg 8 rats

AAP+LAFGE500 AIN-93G LAFGE 500 mg/kg Once a day 2 g/kg 8 rats

2 WA B4

O ERgewo=zRy Add RS 3000 rpm, 4TColA 1583 YA+ & &
33 e, AEEAHEA7](Cobas  clll, Roche, Germany)E ©]-83Fo] alanine

aminotransferase(ALT), aspartate aminotransferase(AST), alkaline phosphatase(ALP) &

°o = xzlolo
& SAsS S

(3) 24 94

Acetaminophenol] 23t 3+ &4 AR E ZZEgH oz BA57] 98 AY

O
H rxAs AA AL

=
< hematoxylin & eosin 4
(4) Thiobarbituric acid reactive substance(TBARS) assay
O 7 A9 AANNE FAe SAeA fa) 1+ 100 mgel A7HE 115% KCI £
5

mLE #H7Fste] #AsE & 4T, 7500 rpmol A 1087 YAl ste] A& Ao
TBARS assay°ll AF-&3t5&

to

O A% 9 200 uL, 1% phosphoric acid 400 pL, 0.6% thiobarbituric acid(TBA) &< 400 u
LE =33 & 95C waterbatholl A 2587F HESAIZ] o3 dSolA 583 %47—}”\]31
Butanol 500 pLE 7}t 10%7F vortexingdtal, 12,000 rpmoll A 5% 7 LA 28l

n‘% H[O
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bl e

ol

2 A5 g 540 nmolA FHEE =74

O A7)t Hd3 wH o2 11,33 tetraecthoxypropanes AF-&3te] MDA %5 A#AS %
Aot & Algeol 3= FoRYEH MDA $tE#S &39S

(5) FFEFx] 2 (glutathione, GSH) 3F& &4

O 7F 0.1 goll 50 mM N-ethylmaleimide(NEM) &< 1 mLE H7}stal npdst & JAE
glste] 4 A5 02 mL¥ 01 M potassium phosphate buffer(pH 7.4) 0.7 mL, 100
mM 5,5 ~dithio-bis(2-nitrobenzoic acid)(DTNB) 0.1 mLE &3slal 37ColA 583F ¥t
A & BFAEAE o]&35te] 412 nmolA FHEE SAHGYS. GSH ¥+E528 ¥

3
M 2450 e AgRdoniy x4 GSH #3S A2

=

H1 oo

(6) datst a4 &4 H”

-

%7 100 mgell PBS 1 mL& #7hste] whafgh $ 4l efste] 48 s
2 FA ZAol ol &35 a, wl A %S bradford 02 4 H3F S

)

ftlo
o

>
>

.

w5

B O

O SOD(superoxide dismutase) &4 1 M potassium phosphate buffer(pH 7.4), 50 mU
xanthine oxidase 20 pL, 6 mM hypoxanthine 10 pL, 10 mM EDTA 5 pyL, 5 mM WST
10 uL, DW 125 uL, 7+ %2 w2 20 uLE &g $ 25TolA 302 5 veAz &
450 nmollA FIFE=E 574 O}MU. o x2A gANY] AFHE dAAHOE A5t SOD
inhibition rate curveE ZA3F & SOD activityS 50% A dfst=d € L3 sampled] 4
2FE3Fe] SOD unitle = 345, SOD 1 unit superox1de anion®] <3 WST-1¢9 3}
Y& 50% Adfst=d 83g SODe Fo2 Aot

O GST(glutathione S-transferase) @42 1 M potassium phosphate buffer(pH 6.5) 50 1
L, 1 mM GSH 100 pL, 1 mM CDNB 100 pL, 7+ =% w2 < 50 yL, DW 700 pL& &3
gt 5 340 nmolA FF= WHstE FASSS. 4 AZE T B3 WSF(A3M0)E A
P % 340nmol A1 2] GS-DNB A5 37 5= (molecular extinction coefficient) 0.0096 pM-1
cm-1S AE3te] B9 GS-DNB A HEHS 2, GST 1 unite 1% s<F 1 upMY
GS-DNBE A7+ 249 do=m Aosiil=

O GR(glutathione reductase) @42 1 M potassium phosphate buffer(pH 6.5) 10 uL, 10
mM EDTA 10 pL, 10 mM GSSG 20 pL, 1 mM NADPH 20 pL, 5 mM DTNB uL, 3+
Z2 & 20 pL, DW 100 pLE& &3 ¥ 415 nmolA &3F= HIE SA3A L.
Glutathione reductase 1 unit> 1% &< 1 pMe] NTBE A= 849 o=z A3}
R

O 1 M potassium phosphate buffer(pH 7.0) 50 pL, 15% H202 50 pL, 7} 2% w2
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JN
(o]

L, DW 80 upLE =33 % 240 nmoA &3 %= WH3t= AeFe. A A+ &
3o 2 2 E H2029 molecular extinction coefficient(43.6 cm2/mole)S 74 &3}
[e]

> AEEla, 18 FF 1 uMe H202E8 E&3ts 849 4S5 1 unite =

-

|
a-

o,

S|
ax

M
i

(7) RT-PCRell &% #d4 2d

O Easy-BLUETM Total RNA Extraction Kit(iNtRoN Biotechnology Inc., Gyeonggi—do,
Korea)E&  AF-8-3}¢ total RNAE  F%3}3, NanoDrop 2000  UV-Vis
spectrophotometer(Thermo Fisher Scientific Inc.,, MA, USA)S ©]&3le] RNA &S =

X_] O]' p3s 1:!

O RNA 2 pgozZHE RevertAid First Strand cDNA Synthesis Kit(Thermo Fisher
Scientific Inc., MA, USA)ES o]&3lo] cDNAE A3t 1L, Table 1o YEW primer=
ALg3Fe] S cDNAS 23 5 2% cDNAE 1.8% agarose gelolA A7 E3ta
ethidium bromide® %23+ t}S E}4l mRNAS w3 HEZE Image J Software (NIH,
MA. USA)E AH&38t] X833l &

Table 2. PCR primers for RT-PCR

Gene F and R Nucleotide sequences(5'—3") Length of PCR

products

CYP2EL F GACAGACTGGATATGCCCTA 401 bp
R ACTGTGACAGGACTGAGGTC

Caspase—3 F AAGACTATCCATGGAAGCAA 994 bp
R ACACACAAAACTGCTCCTTT
F AGAAGCTGAGCGAGTGTCT

Bax 402 bp
R TCTTCTTCCAGATGGTGAGT

Bel-2 F ACTTTGCAGAGATGTCCAGT 217 bp
R CGGTTCAGGTACTCAGTCAT

B-actin F GGACTTCGAGCAAGAGATGG 404 bp
R ACATCTGCTGGAAGGTGGAC
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Fig. 18. Effects of LAFGE on liver weight ratio in acetaminophen-intoxicated rat livers.
Data expressed = S.D. Different letters above the error bar indicate statistically

significant difference at p<0.05.

O Acetaminophen®| 23] 7F &4 F3A], AT F FA v]& W nx= LAFGEY
F&Fs Frtek A= (Fig. 1)

O 1 Z3¥}, acetaminophens FH3HA] &2 x2S AT F FA vl &o] oF 3%6% 1,
=

acetaminophen W% Fo] 1529 AAPTS oF 46% & thExvtol Hlel 1.3% F7}3td e

O YAdx2®A silymarin 100 mg/kg 7ol (AAP+SM)S ¢F 4.2% % AAPol H] 3
°F 04% FTaE FAE YENA oW AAPT = FAIA SR o7 Zolg HolA sk
o

O LAFGE 250 mg/kg Fola(AAP+LAFGE250)¥} 500 mg/kg Fola (AAP+LAFGE500)&
747y 4.3%9) 3.8% Bl &S YERNS AL, AAPTY HlwEte] 7H7E 0.3%, 0.8% A FAE
et glem, AAP+LAFGE250 w2 AAPw ¥ FAIAoZ {242 Aol& YEhuA] &
2t Wkl AAP+LAFGES00 2 AAPw ¥ A o2 FoAQl zto]l & YEMA &
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2) =4 A9

O LAFGE7} acetaminophenell o]g b E4ko] WX 43S A4 ow HESHY] 9]
3 H&E A& AAlshal=(Fig. 2)

Rl

O Acetaminophen A 2JA], tizxa"2 vluste] AEe} MEZ Atolo] AA7 FEshA] &
ANyl AFEAo Fx7F H3 ¥ = 3 A(necrosis) 2t &3 (congestion) F4Fo] #HEHEHAS

O FYUETI AAPSM T2 &85t A F4o] AAPT Hlaf =27 AHHASE 3
A3 = 93, AAP+LAFGE2507 7 AAP+LAFGES00w ol Al AAPw ol H]& ZALe} &3
Zaol 27 AME e FARAS
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(3) EHEH

Table 3. Serum levels of ALP, AST and ALT in acetaminophen-intoxicated rats.

Group ALP(IU/L) AST(IU/L) ALTAU/L)
Control 495.72 + 90.92¢ D 86.72 + 8.464 32.85 + 4.534
AAP 782.18 + 73.022 18644.50 + 3417.45% 3627.00 + 186.68%
AAP+SM 632.50 + 97.62" 15190.00 + 1467.95" 3235.00 + 181.02°
AAP+LAFGE250 647.44 + 123.11° 16586.00 + 2838.012P 3185.00 + 541.64°
AAP+LAFGE500 521.00 + 128.39°¢ 5194.00 + 1408.46° 324.00 + 124.86°

Data expressed = S.D.

1)Different superscripts indicate statistically significant difference at p<0.05.

O Acetaminophen® & 7t 54 F3A, LAFGEZF @9 T 3 &4 A% §459 1A=
o 5

&
FE= Hrtstz] fs d T ALP, AST, ALT &4

O ulx9 ALP 42 ¢F 496 IU/LZ YEF AL, acetaminophen Fojol 2]3] <F 782
IU/LZ F7FE9lem AAP+SMat& oF 633 IU/LS] ALP &4& vebdi® AAPT el )3
frelM o Fa9le. LARGE 250, 500 mg/kg ol 27 oF 647, 521 TU/LO] 9|
Aoz Zad FA4S Uetsl=

O xR AST A4S oF 87 IU/A, AAPTFE oF 18645 IU/LE wWE =7}l
AAP+SM+2 15190 IU/LE Z4AHS. LAFGE 250, 500 mg/kg Foa-S z+z} 16586
IU/L, 5194 IU/LZ 1F5% FoAToNA F9420 A4 2345 el

O Wzxwe ALT &4 ¢F 33 IU/L, AAPw ¢F 3627 IU/LZ AA S7hetd i,

AAP+SM+*2 3235 TU/LE 2% ZAH%S. LAFGE 250, 500 mg/kg T2 7H7)
3185, 324 IU/LE 53] 1% FoToA & Zoz TAFHAS
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Fig. 20. Effects of LAFGE on malondialdehyde(MDA) levels of acetaminophen—
intoxicated rat livers. Data expressed + S.D. Different letters above the error bar

indicate statistically significant difference at p<0.05.

O LAFGE”} acetaminophen®l 23t F &4bo] s 7F =2 ] A2 3
sl vA= FFS HES] 8 AZdAAsEe] 3 FHA M ks

(Fig. 3)

O Wxw9 MDA d#HS %4 1 mg 9 ¢ 16 pMe MDA &S Yedidx
acetaminophen Folo 9l&} °F 24 yME ZF71Eon, FANELS] AAP+SMa& 9
1.6 pMZ 273 FASE FFo0 2 FAHAS

IS

O LAFGE 250, 500 mg/kg Fo+& z+zh ©F 14, 1.2 uMe] MDA g#S Jetygla,
Fr7Fe] §9% ¢l zpol= YEUA kA AATEHT o we A A E shESs

ER A+
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Fig. 21. Effects of LAFGE on glutathione(GSH) levels in acetaminophen-intoxicated rat
livers. Data expressed + S.D. Different letters above the error bar indicate statistically

significant difference at p<0.05.

O LAFGE7} acetaminophenel] €% 7+ &4bo] tis] 7+ =& o ZFEX L ko] v
A= FEFe stz sk (Fig. 4)

O hx79 4% 1 mg protein F ¢F 19.3 nMe] GSH & %S eIz, AAPwol A oF
46 nm=zZ F Ao, AAP+SMa oA ¢F 114 nm=Z GSH 3ol A 5=+

O LAFGE 250, 500 mg/kg
T+

o] & 7t7b ok 80, 9.1 nm=E AAPto| HF R FEH O
2 GSH st&e S7MA#H AT, F

0,
S
5% k9] foHQl Aol e 2k

(6) Frkst g4 24

Table 4. Effects of LAFGE on Antioxidant enzymes activities in acetaminophen—

intoxicated rat livers.
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CAT GR GST SOD

Group (U/mg protein) (U/mg protein) (U/mg protein) (U/mg protein)
Control 11.14 + 0.95* P 27.18 + 2.19" 3.03 + 0.31° 81.27 + 6.18°
AAP 9.27 + 0.669 18.84 + 1.95° 2.32 + 0.16° 65.01 + 3.43°
AAP+SM 13.06 + 2.17P 26.04 + 4.45P 2.83 £ 0.34" 95.45 + 2.15%
AAP+LAFGE250 14.61 + 1.832 25.95 + 3.69° 3.03 + 0.08" 86.68 + 2.48P
AAP+ LAFGES500 14.87 + 1.63% 34.14 + 3.132 3.81 + 0.36% 96.03 + 9.83%

Data expressed = S.D.
1)Different superscripts indicate statistically significant difference at p<0.05.

O Acetaminophen®] &) F+E% 7+ &4 Edox LAFGE7} 7+ U 34kst &4 €49
nx]= FES geldtr] 98 catalase(CAT), glutathione reductase(GR), glutathione
S-transferase(GST), superoxide dismutase(SOD) 59 d4k3t a4 S =AHs9S
(Table 4)

O CATE =9 29 1 mg protein & ¢F 11 U9 A4S Yehgda, AAPTS ¢ 9
U, AAP+SM2 °F 13 U9 45 dehiy dxzdit =& 245 Yeusls.
LAFGE 250, 500 mg/kg Folw2 Z}72F ¢F 15, 16 Ul R FLol&E4 Aol&= 23
ko, fxaI AR FAS FEe HEUAE

J

O GR< Wz 4% 1 mg protein & ¢F 27 U A4S YeERA, AAPTS ¢F 19
U, AAP+SMv ¢F 26 U9 E@4& el dxz2ad FAEE 248 vEUIS
LAFGE 250, 500 mg/kg T2 247 ¢oF 26, 34 Uew o] F71E A, 53] 5%
Folpe daTud ¥e B4 ey

kel
)=

b

O GST+= Yx+9 49 1 mg protein B ¢ 3 U9 A4S YEFNS 22, AAPEE °F 2.3
UJ g5, AAP+SMT2 ¢F 28 U9 &4 & Rk
1/}_E]_1H)\}\]j LAFGE 250, 500 mg/kg T+ Z2 oF 30, 3.8 U«] gAs UrE]-lHUﬂ
SR R o]ie] A

?ﬂ Eol M= Eza FARE S, AL

O SOD+= WxE+9 4% 1 mg protein F ¢F 81 U9 &4& YelNI L, AAPTS ¢F 65
U9 &4E, AAP+SM 2 oF 955 U] &S Y. LAFGE 250, 500 mg/kg F<
w2 ZbZy oF 87, 96 UL =2 tlx o] &8 YeElUS &
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A5 7] 98] CYP2EL, caspase-3, Bax, Bcl-2 59 mRNAe°| th3 RT-PCRS 333
4 (Fig. 5)

O Acetaminophen®] thAlel #ostm tiAl 2 F ikt 1A EA20 NAPQIE
FArER AASE CYP2ELY] didh fxx 24 Ay, AAPw2 tjxato] nls] oF 2.4u)
mRNA 23 s UrE‘rlﬂi’ii AAP+SM2 ¢F 15 2d %S YehEA CYP2ELS]
mRNA HdAF+=S TAAFHS. LAFGE 250, 500 mg/kg Fo] -2 7—.‘7—} °F 1.7, ISHHE ay

S 74124 2ol = AR, AAPTOl )&l
=2 AgA 5

O Apoptosis®] wFAEF ThA of A Z]@X—igi Az 4 AEEe Wl #Aost=
caspase-32] mRNA #& &S 243

oF 34u] F7l=E e AAP+SM+ 2 ¢ 6.5 Hi mRNA “Lfﬂ Too A =
LAFGE 250, 500 mg/kg Fol-< Z+zF oF 14w, 0.8¥1 2 mRNA 2d=S dE TaAF
[e]

=

O Apoptosis®] A2} @A A, mEZ=golZHE signal cascade HHES

cytochrome c9 &S H+E Baxol e mRNA 2 #FS A3 A3 gzt H 3]
AAPTS oF 194 71l o, AAP+SMt2 thza the] oF 9uje] mRNA @& &S 1
B S, LAFGE 250, 500 mg/kg Fol-< Z+ZF <oF 1491, 11812 mRNA 23 FS Hol

WA LAFGEE Baxol tfal o149 #ains dehide

@) Apoptosisgl A2 A A Baxe 28-S 9 A|sle] anti-apoptotic protein®] & ghS-
= Bcl-29] mRNA Zd %S 243 A3, AAPwS tixtol Hld] ¢F 0482 ZFad A
o7 Yelhromr AAP+SMv 2 oF 07912 74 d Bel-29] mRNA 2 FS Al S7HA]
. LAFGE 250, 500 mg/kg T2 Z+ZF 0.3u, 05412 mRNA 2d S HolwWA 1
ZF o

o
AS
FE Foliol A o4 o R mRNA LA HE FTIMIAS
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Fig. 22. Effects of LAFGE on mRNA expression of CYP2E1, caspase-3, Bax, and Bcl-2

in acetaminophen—-intoxicated rat liver.

Data expressed = S.D. Different letters above the error bar

significant difference at p<0.05.

o}k

Q
a1

Iv.

O LAFGE+ ALP, AST, ALT % acetaminophen®] 23] S7}¥
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T FAE XA

O Acetaminophenol] 23t I|Ale} &8 FAS MAAH S

O b W AdFisE S JAS, SF8A2 dFs 7=
O Z F4S TN AH S

CAT, SOD, GR, GST 59 7zt W g2tst a4
O CYP2E13} caspase-3, Bax & apoptotic proteing® mRNA =&
anti—apoptotic protein®] Bcl-2¢] mRNA 2dS =X A|A  apoptosis=

acetaminophen +% 7F &4 Rdo] digt 7+ BE 58 YERA S
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t}. Cycloalliin &%
1) AJeF



EH

@O %<3 : Cycloalliin hydrochloride monohydrate (Wako 035-21151)
@ Acetonitrile
@ Phosphoric acid

2) Aleke] Alx
A : 0.2% Phosphoric acid in water
B @ Acetonitrile

3 717 =2 A
HPLC system (waters, USA), 0.45 um membrane filter,

1000 ml B-&Z2}2=, Magnetic stirrer, Sonicator

NETEEEES
Cycloalliin hydrochloride monohydrate ¥+3% 44 %
3L 200 ug/mL, 100 ug/mL, 20 ug/mL= 3] A3ste] %

AR EvtEFEE 1 go Wbl &3fste] 50 mLE B-&§ 5 uwwkste] gaf g
= [e)

o whale] Agglow dr

25 =7
AZ7] I3F 210 nm
23 TSKgel amide (4.5 x 250 mm, 5 um)
EE ol T A
+E 30T
w5 1.0 ml/min
FYF 20 ul
o] &4 o] 54 A: 0.2% Phosphoric aicd,

o] 24 B: Acetonitrile
A B=25:75

ol

6) shEAAL
Ew89Y F cycloalliin peak®] Aol o3 F3t HFMHE AF-Esto] Al P&

%_
cycloalliin®] v%X& 38k, tha9 Ao 9ste] HA F cycloalliin® #FS T3+

o,
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[A2E4]

AEEASHZF(ml)
M= A FHug)

SPAAI S = 177.2 / 2317 = 0.766

Cycloalliin hydrochloride monohydrate®] #2}% = 231.7

Cycloalliin® A}z = 177.2

Cucloalliin® 3 (%)= B4 5= (ug/mi) x

*EEFTEG] xEAAT

=8, T2 Ay we Al ekl

A1 sk,

g, o H s}
At guftsFE2E59 A, g e WslE Table 1, 29 YEUA O EE Als
= A7 5 WErE gl7] Wit Ao AF AT
Table 1. A4
A %72
071 € i 2714 3 40
ARLE
4T Zhly = 3 =3 = 3 =3
25 4% 4% 4% 4% =
45C 3 A3 A% Sl Sl
F) ho SelH A B F
Table 2. A5
] A 7] 7¢ R o o . o
Ages g | e | 2 sae | 4
" 10 10 10 10 10
CFU°]8l | CFU°l3 | CFU°]sl | CFU°l3 | CFU°] &
_— 10 10 10 10 10
CFUe°] 3} | CFU°]3} | CFU°l3} | CFU°]3} | CFUe°| s}
] 10 10 10 10
45C ) ] ] W )
CFU°|3} | CFU°]3} | CFU9| 3} CFU®°| 3
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Table 3. W&+t
= 27| 74 YE 1712 270 3 Y K
HAAELE
4T =+ =4 =4 = =4
25T =4 4 4 =4 4
45C =+ =4 =4 =73 =4
bR ants el o, FHlL, Tt 29 W
FAR AR EFEEY W, TYA, TEH, TS §EFE Table 4, 5, 6, 70 YEFH S
o 7jE A wEt AR AFoR RAFHATh
Table 4. &
(H9: mg/kg)
Z| A7 7} o 1714 vy Kl Ry K e
AAAEE
4c - - - 2%
25T 23 - _ _ A3
45T - - _ P
Table 5. FH] 4
(¢+4]: mg/kg)
AR 07n < 174 214 3N 4702
AALE
4¢ - - - ki
25T 23} - _ _ A3
45T - - - 2 g
Table 6. T4
(¢+$]: mg/kg)
| 7|7}
ARLE o4 1714 oy K2 3N 4719
4T - - - 2 g
25°C A3 - _ : ag
45T - - _ e
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Table 7. 7t=®

(9 mg/kg)

o R\ s o
AReE one 171 2704 37Me 4714
4°C - - — X“%‘}
25T 23 - - - 3}
45T - - - 3
o fAT R E s FEE 9 cycloalliing = ¥ 3}
A E gt 3559 cycloallingt & W3} Table 83 't} A 2% uz} 471€
7+e] dataE A3 A3 %7] cycloalliindt &S A7 A 3o FaEA FAREHE AS
olg 4= Rt o= AFol FHFH e AXAAE Tl 22742 mg/gel HY W
P ozZH AF A W= FEgs AR &EEs oz dHEHAT
Table 8. Cycloalliing} =
(unit : mg/g)
A A712 ) 2 ) ) )
Ades ong 174 2704 3L 404
4C 3.66756 3.64758 3.58746 3.59124
25T 3.7541 3.67703 3.59863 3.42157 3.44561
45C 3.62472 3.59742 3.54125 3.49482
2 5713 =
71 Al Y A A E(eycloalliin) &3 Ao wel ‘FATE R EnEFEEY 57
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1.340000 -

1.320000 7

1.300000 -

1.280000 -

e
= & 4eC
£
M 25:eC
1.260000 -
450C
1.240000 -
1.220000 T |
Q | 2 5 4 5

& 7| {Hmonths)

a9 1 e A A of AlRtel wE A

e AdusAE A i el dE) plottingstd HAaAsWow ZF By
& 39 A AN (oS 7 F Aok Z Bk we A V|2 A4
HEFFKE T,
Table 9. A= FHAAZY WHEEEidT
FAAE | d-eA <5 3] AEA A ARA 5 K
4T Y = -0.0111x + 1.3166 0.8919 0.0111
frA s
R 124 25T Y = -0.0244x + 1.3232 0.9113 0.0244
nEFEE
45T Y = -0.0166x + 1.3146 0.9378 0.0166
1) Y = KX + B (X:A%37]7F Y:Ln A, B: Ln Ao, Ki¥H$-& A=)
(At AZ717F X5o Al@3d59 Long, Ao A3 AFET9 A3EE9 Lngh)

oA AXE A2AEEAF(KIY BRASEE AFESFY Arrhenius? S 25 E A 20 A 9

T(273 + BALE)e A5 sy
X}éﬂégi ﬂl&o}ﬂd WA A S ek = ol

fN
[
1
JH
ol
b ﬁ
.
o
X
re
:@
2
5
i
i
=
rfo
o I
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0.0032 0.0034 0.0035 0.0036 0.0037

0.0032

0.3095

-940.17x- 0.9356
R?=

V=

00031

.

709

oDy

35 -
-4

45 -

ek 1/Teke] A

(2) A st 4

Ny
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Table 11. 2354 ¢4 29 WEEEAT A&
<5 A 25(T) /T LnK K
10 283 0.0035336 ~4.257755477 0.014154
15 288 0.0034722 ~4.200079167 0.0149944
20 293 0.003413 ~4.144371331 0.0158534
25 298 0.0033557 ~4.090532886 0.0167303
30 303 0.0033003 ~4.038471287 0.0176244
1) K 4%34 : LoK- S S ke T
(4) AR WS E =S HE
Table 12.47F 3} 8H8-&E45(K) 4
FEE 2y AReEd | WMSEEAS |AA3} BSSHERSE (K)
= (1 2 FELT(A) (B) (AxB)
10 152 (574 Q) 0.014154 0.070770179
15 302 (174 Q) 0.0149944 0.01499439
20 612 (21 9) 0.0158534 0.031706799
25 612 (24 4) 0.0167303 0.033460632
30 612 (24 4) 0.0176244 0.035248789
R 3652 (12719 0.186180788
D AFLEFELFA) x HFLE WEHE FHK) = KIWK2+K3+K4KS = K
(5) FE/Z AE
Table 13. F&717F A=
H232A) | FATA®B) | A-B west FEA21)
S ERS(K))
1.3228486 | 0.7884574  |0.534391216)  0.186180788 | 34.4704(1,047%)
1) (A-B)/K)x12), ((A-B)/K')x365) (A: Az%are] Lngk, B A7 43 83ael

LnZk

slej Aol oa) FAFEENEFERE] A B 1%11 W ANEFAe A g
ghEkel 0% ol FXE<Q 3mg/gell == AL 344MEE YERg o, ol & HE
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(<]
VAGEAY BA | FAPLEGEFEE BRI BAE A A% oD,
 LEERE L EEREEEL:
o4 995 80 (AE - 40%, AWE - 40%)

AL THgE AAY 2 AEe W% oA
ALT, AST, GTP7} B3HS =3 39 44l oW &

Hy
A7) giste A3
e e AN EY
7174 FA717r | 170L

Ad717+ | 1070¥

AHAN} | 12F

AH= 1.5g/day

U AmEE 9 gl Az

1) A5+ 54 AAASADe] D ADE AR} ET AR A%

(2) A+ W&

O AAEA P AHREE ARE A 393 Ao s A= 45 1gol
Alg7F oF 50% H7lE o2 HAFHHEFS 15ge & & 25 3 capsule® A Z7F 7Fsdh A %1
£2 YA HFE o o, AFger HHEIA 2 BEAFe] 4§ FFAdol 2o
Al B AZAEe B7tsta, PAEAFS Axe sbestdl Z7i B@Ae unygstd 9=t
Ao WEkA, F59 FHY ‘fFATREvEFEE S AFFHI -3, A8 § 2

4
Agate] Bl weshe] e o PR AU

(3) A+ Azt
O ofgfgl o] AFT L thxd A8} DL, oJE 20%S Frtete]l YRS
Az 535

T gz 5 125 A3 353 F Z A AF
AT 48 204 9,792
=7 48 204 9,792
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2) 44 2 AR A =

3) & 20ml/3E (REvbEEA 750mg/3E)

H BIYY  AABAS NSn A *

5) 89 2 &% 0 19 28], 18] 1£3 o}, A9 4F 30% A (EHEEA 15g/day)
6) ARE L W& :

T& A8 71 &% (mg)
FAE g nls 750
B3 A N A} 7} 1,000
EdIdaFEE 10
A5 18,240
%3 20,000
Utz E
D FAEY - FAs
2) B4 2 AP A 2
3) &% 20ml/xE
4) RHAH  ANFAEFYL Td
5) W 2 &7 AFFY TY
6) A= 9 wign &
T& ] 71 &% (mg)
533 A N 7} 1,000
=3 2
T4k 20
Fheba A & 60
EgdaFEE 10
AA S 18,908
X 20,000
O AAAEAE AFEE 20149 59 Az on, Az T AFo] St HHH S
sh7] s S —?636}91%. oA A @ A 2R 4, 25 45ColA 474 L3r
6u 3}

O cycloalliin 32 (%)

z7]| e 2714 % 3Ne ¥ 4018 ¥
AAALE | 4C 0.378 0.352 0.356 0.312 0.389
AN¥E [ 25C 0.313 0.339 0.338 0.360
Al gAF -
45C 0.315 0.324 0.282 0.334
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(3) A7 A}
0 WA WAE

=7 42 A= (2005)
AF = A= TRIP T AHZF AFAA BT A=
E2 iy B A F &3 Eziy BdAdF =3
AARVEAAFHZF 1.5g - - - _
AN ZF 3.75g 5.8g/day 17.4g/day 9.55g/day 21.15g/day
AZERAAFZ 0.1% 5.8mg/day 17.4mg/day 9.556mg/day | 21.15mg/day
T AGGFEAL A371(2005) A FEAFFTE Az =W 10Y mhEY Hir A
HA#FS 6g/day A F ¢l Aow wgag o 2005 W HFAFHFS 58g/daysl AL
2 2AEN S Hu e g HHsE w70](5.8g/day) Al &E(1.5g/day)E HAstHEE Ht
A Fwke] 3wl zH(174g/day) olslolBE A RE HFH= AL ords Aow iy
O =AY AR : olfAs= AT
Data Base
(Garlic) U= AN
WHO - A FY zvlrE dY AL¥
monograph | - &¢¥ % E &R AL A HAHFA
- JFo wsAIAE ' F 289 ¥l I+, Warfaring E-&-3 of3}
= 349 A¢ I3t gH F dojux] o4& F dernE F9
- QAR Sl A AT d&
- ot W ¥ A=US
- TE n=dA, sFEE, = VIE A 7 AL ME R 55,
HEAw, TE, A4 o 728 5 dF
- 29 AR = 3 dLAHZFL s 2~-5g AExEE 04~1.2g vt
EA4f 2~5mg PIEFEE 300~1000mg(AZ=E7|F)
The - ASe o3 €A vE 2 59 2ud v
Longwood | - vl5 o 54 SAAEL B33 b §l&
herbal Task | - GRASE AAHIL FAFAL g, L8 9133 At 4SS o= &
Force 4 A 9 AFE Qo= AR A J&
- 22 vts AR A vkEgel, HEAE, TE, A 3w 25, A8,
TZ, I, 55, EUF, "ol va |58 ol EAE 4=
AF Y FFEe] Y F e
- BAAZOAZ) FEFH AS3e BT B2 E o034
- SR 484 b 95
- ML EL Auls 60g, v Af 120mges LLAF Al ol I+
- QAR Aot HE AR d¢E €A b dF
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DrugDigest |- @4 33E Wl & & d&. w2tA 9 =& o2 8 Bel7t d=
AT 22 % wss AIAFA EEF F9
- ul59] 3}st E-o] YA A5 4o F JLoBE JAF =& ARl
N 7Ag AFE utsS AFH e Fsieof
- QAR Afrote] fE AFH ¥ 2EA b dF
- Boldow g7t A= AR AS I Fdzlo|y A wA T
F A=
- AAY FLFH6 FEse A Y sHH2 R o]ofA
Herbs & - FDA°A GRASE IHA
Supplements, | - S #3FE 9IS
EBSCO
Health - wASA, HAFA, dHolsAed diste A ALexE AT
Canada

O AA= A4  AALH tin] &4t

Mouse?] A5 20g, AFHLHEHS 57kcal/day 7FA e ], 200mg/kg BW/day=
4mg/20g BW/day°l d= ™, lkcald AHZFS 05715 7 0.8mg/kcal’} . A A 1
o d&F HHZ 2,000kcal tiH] 34FsE, 1.1 T 1.6g/daye] WLl olo] 1.5g/day =

= o
SRLE T

(2) A+ W&
O IRB 4 A, A&7l A& FH3to] AAFEAH H7F AxE ALT(GPT),
AST(GOT), ALP, y-GT, bilirubin < % 9%, o]E nlgo g QA A LT A=
Rz

22 Ao wedstel, AAMA N FANEE y-GTPE AATAL

O AR W 204 o4 § 754 olatel W HelPAA y-GTPY FA7 AT
el AgAE zden A ARA) 30 o) Welel Ak Aoz HAFAS
uh QLA EAE AW % oA 4 AT e

= =

(1) 21 =AEH(10€E 19 71)
80" Toll 4078 o] S5 olA 50% AT,
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® WA BIE G A A A glol AT AN Y o G F P D5 =k

S52u RS

@ A @A Fherof o] ) A 7] 11 9 o] A 3 4| S ek E =75
IEREERERCE

eh el aat

DY FeAAE Anste] Adulgae] ANAA DY FEE BAARGG @A A

e Jaldtx AL RBC, Hb, Hct, WBC, Platelet, Seg Neutrophil, Lymphocyte,
Monocyte, Eosinophil, Basophil, MCV

e JAl3lstx AL Na, K, Cl, Total Cholesterol, Triglyceride, HDIL-Cholesterol,
LDLcholesterol, Calcium, CK, AST(GOT), ALT(GPT), Protein, Albumin, Glucose,
Total bilirubin, ALP, Creatinine, BUN, Uric acid, y-GTP, LDH

e d NS HA PT, aPTT

=
L

_I

A A AL SG, pH, Leukocyte, Nitrite, Protein, Glucose, Ketone, Urobilinogen,
Bilirubin, Erythrocyte

o JAWH-E AR HCG (¢ 7F 71 A= 3 w)

A E2F HAR TSH (FT220 A5 A A])

A2 AL AFPORAE20 A W A A])

Folej 2= AL HBs Ag, HCV-Ab (W20 A1k A A])

[ ]
[e:
r

°
oo Y oom
o2
=5

[ ]
jules
jus)

a4 #1712
A AEBLA) EE UE4 E(Placebo) 1277 43
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Screening
N=107

4‘ Screening Failure (N=27)
Al (BL_4) Randomization
R=10 N=80

Safety Set
Al (BL_4) -
E‘:F LR e
N=80

- OIS H{N=2)

- B2 Es(N=1) IE P

- SRYT(N=1)

i

FA Set

018 Bk & sak B BEE (placebo)
ol Almet Al Ao

N=75

-=8E 70%0{CH{N=3)
- E2Me(N=2)

PP Set
AT (BL_4) HuMchs YAAYE BEN
N=31 AlRIchaTt

N=66

-# 8% 70%0i2HN=1)
o —2

o FEAAT

- B2 QA EY a4 H7b= yv-GTP, AST(GOT), ALT(GPT), AST/ALT ratio, Tt
v 22 = (MFS), d% A& (Total-cholesterol, Triglyceride, HDL-cholesterol, ~LDL-
cholesterol)®] W3tFow APy} thxad M AEE &4 9 Hluste] SAACRE
ol gk Aol 7k A=A H7Lskd

- y-GTP WslFS FA Seto2 A Aaoa AlgdaS A3 125 & 456+4326 %
Ko AHLTE AR Fo7 Aol= HEUA] w»ﬂjr (P=0.0691).

PP Seto® 415 Aio|A] A @S A3 125 F 64544573 7Aastom, A 2t
EAACE FoF P 7 YEbs (p=0.0461).

- AST(GOT) Wslzs FA Setoz FA3 ZAyoA AdaS AHAFH 12 & F 228+1237
Fashg o, H{HL 574]79125& el gk Apol 7k YERSTHP=0.0477). PP Seto. & &4 gt
A A AFTS FH 12 F §F 329£1279 st e, AHATt AR fogk A
o] 7} YFEFEE tH(p=0.0328).

- ALT(GPT) ®3}%s FA Seto® #Ag Adolx AdT2 A3 12 F § 24241640
Aastgd o, AHATt SAHSRE Fog 2ol 7F yERS T (p=0.0429).

PP Setoz EAF Aol APt A3 12 F 5 37421695 #Aastdom, HHL3t
SAA SR FYF Aol 7t YEFET (p=0.0434).

- AST/ALT ratio ¥ 3%S& FA Set, PP Seto.2 43 AxoA 47 65 4 HF 12F
T AL EAHCE Fo7 Aol YEUA] gkt

Olr
-

_4
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GEPCRE g 9 94E
S nls ARAE BAwe 3 100k
AA H = U]'E X]JJ-AOL 1o H =1 H
[ ] ]—r‘(“l‘) ]‘O] ] _ O—V\]'X], H‘A}‘P]Hﬂ ;{L\;;L_/\ Hg Tr‘:_'—@] 100%
nse] A AR A ] mAE
B A FAE 9] method validation 100%
- dFE 204 nE H FE5, 71 Y,
AR (F)nle]esi=] AN el 5l TS AE 0 100%
ulEo F& 271 A3 - 105C, 3AIZF 555 T3 vise 5oldHE NAAE
: 100%
- FHd A/ NAEAE FAE A 0 100%
AL GOm0 3= b 3] el A8
vl g A 2 A8t - AT i el masd HHs) 100k
° - g A% ols AR s 1 100k
SR Rs] 1A
- = Prep-ILC, open colum chramatography, PrepHC, amlytical
7% N g4
hvtochemicalse] 3 m | €178 100k
ochemicals 2
Py = - A A phytochemicals®] =% AA : 100%
A A
(P& |
AA 275 A &4 - AA| phytochemicals®] %341 @ 80%
phytochemicals®] —+Z3A 3}
T4
- HepG2/2E1 cell lineS ©] &3 4334 tHS A
100%
T - HepG2/2E1 cell lineS o]&3t d3I&A AWzt oA &4

nle===on

=271 = 1
o 21 WA in vitro B4

244

9 ohs AP

: 100%

- HepG2 cell lineE o] &3 v|Ld=2A X7t oA &4

: 100%

(@5 g
RT-PCRel &3t jn vitro T4
7142l

- Acetoaminophen 7H54 B &4 © 100%
- AAPH 7H5A4 BE A 1 100%

- Acetetaldehyde 7H=A 23E 24 @ 100%
- L-FARP?] & 45=& RT-P(RE A : 100%

- Lipogenesis ¥& SREBP-1C ¢] ¥4

A 0 100%

- Lipogenesis ¥ FASQ]

100%

- ZFAIZE9] lipolysis =& ATGLY

A= 0 100%

- ZFAIE Q] lipolysis #¥ HSLO

A= 1 100%

T+FS RT-PCRE
Uy =35 RT-PCRE A
Wy =S RT-PCRE

4 FS RI-PCR=

[

a1 o) 8ol

Western

- Lipogenesis ¥ SREBP-1c<]
blotoll 9Jgt /)

100%

W3] 4252 Western blot2&E A
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A9l 79

vitro B437)

- Lipogenesis #&  FAS, 9] 98 453 Western blot o2
4% 1 1005

- Lipolysis ¥## ATGLS] & & Western blot &= T
: 100%

Western blot o2 &

: 100%
A Evlo] oA o] o L
2711]Z 7}1}*%] z‘ziﬂq =8 seale up FEEAHY FHAsE 1100%
gl [e) . =0 = = 1 =&
%@-Q _%4% 34*—133} ;g__;g /g;g - }?3]'7] TEE'O/] o]ﬁl’-@:}‘a 'E_l::/%] T’H:}*\—]] 100%
- AR A2 A AL A ABAE 1100%
[IA - mfol o= o)) | - Al AlFe] olgsts B4 W gy W 24
FAAr 34 243} 100%
- AAA LA HS gk CROFA DAY 1100%
(LA F-vlo]l o= o5&l - A zZn 2 9ok A% 1 100%
AA &A1 FH - EEE Y 9L Ad 1100%
- IRB 74 : 100%
A5 nfe] o A= o] 5E . L . ‘
ety 1T - aAgen e w aa4eag waE: 00
- Acetaminophen® & FFEAS FELA7l AYE5EL ]

N g H7E o 100%

histological analysis :

- Acetaminophen® 2 F=AS FEAZ AP =9 (1 =
2y SFERA 2 &= 0 100%
- TAcetaminophen® 2 7+=AS FEA Ad5E 7+ %
A APHikstE &5 0 100%
- Acetaminophen®. 2 {H5AdS A7 HAPsE] F =
2 ] catalase(CAT) &4 :100%
- Acetaminophen®.®2 H5AS A7 AHsE9 1+ =
(185 388y 239] Zl W glutathione reductase(GR) A 100%
In vivool Al ml=f-2eEE | - Acetaminophen®. 2 7F=AIS F-HA|7] AT Eo] 71 %37 U
o 9] glutathione S-transferase(GST) &4 : 100%
7H71% A A 7o) - Acetaminophen®. 2 7F=5AE& FHAX AEdFEo I %
A Y superoxide dismutase(SOD) &A4: 100%
- Acetaminophen®. 2 IF5AS FA7 AFeE] 7F =
2] W CYP2E19] mRNA L& AE 100%
- Acetaminophen®.2 H5AS& FEA7 AHsE9 1+ =
2l W] Bax2] mRNA & HE : 100%
- Acetaminophen® @ ZF=A S FiA]l A FE9 IF 23
Yl Bel-29] nRNA & 5F HE © 100%
- Acetaminophen®.2 ZF=AS& FEAIZ AdsEe] F %=
A W caspase-3¢] mRNA W3 AE 100%
- High fat diet % HLIEAY AW sEEDofA
LAFGES] A¥}7F 70 a3 : 100%
[Fs:adista =5d] - Cycloalliin o]&lell Al A|gd=d &4 2 gevyhs
A= g3 T 1 80%
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CAAAENT A9 A% wLUHY

- oAHEAY 2o T FGIAE EAAY : 100%
- CROZYF-E HFHIA I

[1A] - vfe] @ A= o] 57l ]

SE EERIRE RS

ol

ol
"
S
S
=

- FAE 75 /ARE AR Wt 4 0 100%
- FEAE 2 BA W3 F9 0 100%

- 7MEAES B3 A8 A AE  100%
- Lot 1A% 100%

- AAAIES] FAAEA 1100%

(145 vke] 2. = o] 58]
WAFEA 2 4 5

(1Al uhol @ S o] $l] |- mhe Se] B W 2RI A : 1006
NE® T3 7E - 27 A8 e AE 1 100%
- YT 5Y97)EAH 7)EAABS o] AES wol nlEe
(1A kel = o] 5d]  |[FEAY shof (AP Fa: darbsd T B8)
B EE 9 sbger |- Az BulFe gose] wroMEYER RS,
Fagelo] B@ AGAD (9=
_ 7]%_[—%7_:]1, [S O]:/\é%’ ﬁ-%%—}:, =1 & 5 %?_7]7_‘)”

s
X
o

[e}
1
- DatabaseE &3 ¢HAA A5 A 1100%

MEJNAEE dg AA Al o
B ENAR Y R AE L pmagy geagay A 24 9 AZ: 1004
- RT-PCR, Western blotoll 2|4 2419] up/down-regulations
[F5:adggta 25] in vitro cellolA EA3la, 2AAZE 23 @ 100%
71% WA @471 4 19 |- RT-PCR, Western blotoll ©]A 249 up/down-regulations
2 Z2EAR A4 in vivo AdEEAA wEAstn, 2EAERE A4
100%
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A=l mA=

Nutr 42(3). 342
347(2013)

=5 A= & H] 1L
Sk 2] o] ok 3 51 5
o st F ol o P oy Sk 2 o et e 7],
R J Korean Soc Food Sci H]SCI (KCI),
CYP2E1-Transfected HepG2 CellolA <& s

a5 gt

Nutr 43(11), 1642
1647(2014)

Sk 2 o ek g 7],
Akt | J Korean Soc Food Sci

H|SCT (KCD),
2 43}

N a1

o ¥2a vs FEE9 oleic acid®
= 5

54 F 18137

=% | KOREAN J. FOOD SCI.
TECHNOL. Vol. 46, No.

6, pp. 762~768(2014)

H|SCI (KCI),
22hd = A3}

Hepatoprotective Effect of

Acetaminophen-Induced Acute Liver
Rats

Lactic
Acid-fermented Garlic Extracts against

Injury in

Anti-Obesity Effect of Lactic Acid-Fermented | Journal of medicinal
Garlic Extract in Diet—Induced Obese Mouse food

Efficacy and safety of fermented garlic
extract on improving hepatic function

in

, ] . ) Journal of SCI(FaL 5),
adults with mild hepatic dysfunction: A B ] tal Bot S A
double-blind, randomized, placebo—controlled xperimentat botany e
trial
O a-0d ZaHES])
=37 Z99s E
darksFEESs Ao ek 9 29 5=
TEme TS 10-2014-0032638 o o
715 ML =28E e 249, 33dE 55)
Aol Zz el (Cycloalliin) ko] F71e =9
L_?'_ - Y ° ° 10-2013-0064634 B = }
HEFEE A=Y e &9)
49 5%
A} F 5= LIVERTECT 40-2014-0043144 -
o 29 % 5%)
] N . =4
EolH7F AAE HA FEE9 A=A 10-2016-0011762 ‘
GAd= &9)

O A7 HTHIED

THA
) AMBC FA515d EWrE “7
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A 63 A-HZRHYoIM s sHelatetr|eEE

A 5447 08
O A3¥ZE] acetaminophen (500 mg/kg)S T
o] 3} a1, hydrogen rich water (5 mlL/kg)E 3
A AFFAAS W F &4 A a3 E
AESHA S
@ 7+ &4 g9 AFE(ALT, AST, ALP) 2 g
% 9% AE(TNFq, IL-6)7F AXH AL
® zAsH o 7 £abo] ANHRS
. @ b =2 g kst A Z(MDA, SOD, CAT,
Hydrogen-rich water Gagfgé?ltgrol GSH. GPX)S0o] MAHAS. AHsha AEg)
protects against 21(14): 9] X1E?_ nitrotyrosine-protein adducts”’} 7+
acetaminophen-induced 4195-4209 29 AS Wz A oz 3ol
hepatotoxicity in mice (2015) ® AaauA B3 A 7 AT 2o)P £l
RS R e R
® z=#A3stx ## 23} apoptosis7F A EH RS
@ 3+ A #H AAH(Cyclin D1, PCNA)E°] F
FH 9
® watsl ol oF AEH sEe ol o
goﬂ*ﬁ A2t AstE Qs b E4do] ¢hsthE
AT
Protective Effect of . @ QMBA§ TR Ak Rl ek g
S-Allylcysteine on Hepatic Jl\/%lo%l%n & HESIN=
Glutathione and Biophys |@ Lipid peroxidation®] 7§4% %11, GPX, GST
Glutathione-Dependent 6(1):13-16 = o] sj?/&* T Aol =7Eedon GSH
Enzymes During Hamster (2'002) level T3F 3| E A 7]= SAC7} &<k sHAdo] =
Cheek Pouch L3 U B SIS
D SAC®} SECE 1 g/l 5% Eo &gste] 7
%} methionine—choline deficient (MCD)diet
S W B
@ ALT, AST FA7F M= A&
@ zr ﬂ% TG 3= MAEAA T, TCAl+= &3
H El
Alleviative Effects of @ ZH2"HZE Ao #FE®E HMGCRS &4 oﬂ
S-Allyleysteine and | Food Chem 152 5rg o9 2 e Tatty acid synthesisell
S*Ethéfilcgslteéne 8n MC 46(11):3401-34| ©38h= FASS 4o A4 #Ha¥AS
et-Induce o _
Hepatotoxicity 06 (2008) |5 GSH, GPX, CAT, SOD & @48t A7t 5
7 ]‘H =1
® 9% ¥4 <A (IL-1, IL-6, TNFa) 4
@ F1brosi§ J?%% o1z} (hydroxyproline, MMP-9,
TGF-B) &4
SAC$} SECE MCD-dietel]l 23k 7+ &4 =
dofA 2 7le s 7Hﬁ?‘f}‘ﬁi%
Aqueous Garlic Extract O "EFEEB00 mg/ke)S 14937 4 5ok
Attenuates Hepatitis and | Phytother. % DGal/LPS (300 rpg/kg, 30 ug/kg)% 4
Oxidative Stress Induced 22(1)1}5%2 137 5} S & N 25 g%
y : -
ine/Li @ 2+ &4 74 g Xu(ALT, AST, ALP,
Galactosaming/Lipopolysac| 9 (2008) LDH, ¥GT, bilirubin)5°] /J45 &




Al

-8

@ 9= #¥d AFZ(TNFa) 2 A3 2E# A A

The Protective Effects of
Garlic Extract Against
Acetaminophen-Induced

Oxidative Stress and
Glutathione Depletion

Pakistan ]
Biol Sci
12(10):

765-771 (2009)

Aol SAEAE

©® 2 A FA7F AR

® Akt @ ofgk AbstA ~E#H A AR
Al 1 &4 dEEAS

@ isolated rat hepatocytesell acetaminophen}
NsFEES 79395 W, ROS formation

7} glutathione depletionS 3% o 2 <A s}

Protecitve Effect of
s—Allyl Cysteine And
s—Propyl Cysteine on
Acetaminophen-Induced
Hepatotoxicity in Mice

Food Chem
Toxicol
44(3):393-397
(2006)

e
k)

o
=9 82 organosulfur compounds (OSCs)
SAC®} SPCE 1 g/ &= =9 &3}
FHoll Al 45
acetaminophen (350 mg/kg)S oI5}
T F & RS AESE S

9] water intake: WERTy AT
17F s+

AC, SPC+= ALT,

A AFEA RS S9E

B~ QofN

N

o

—-—

R
N .
ol > P

o

.

o

o
2

=

=

2

TAE AA A

o e

-6, IL-10, TNFa

25 A=

© @ 6 O ©
oyoNg xLE ¥
l">’°>l-‘m U\‘,
ol
o,
ales

S
k)
1 4

Protective Effect of
Ajoene on
Acetaminophen—-induced
Hepatic Injury in Mice

Biosci
Biotechnol
Biochem
65(11):2555-25
57 (2001)

e St of |

e

o =,| 10, kol

@ ¥4 W GPT ol
@ GSH depletions ¢} A

S
o3k 7k A2 oAl

Garlic Essential Oil
Protects against
Obesity—Triggered
Nonalcoholic Fatty Liver
Disease through
Modulation of Lipid
Metabolism and Oxidative
Stress

J Agric Food

Chem
62(25):5897-59
06 (2014)

(D Garlic essential oil (25, 50, 100 mg/kg) =
2 A E< DADS (10, 20 mg/kg)E 1273t
Ay ol o} HA Fofat o

@ 1273 Az S7F 2L HEA o

@ 8% glucose, insulin, FFA, TG, TC %9
27} HAaE AL

dlo

@ AST, ALT X7} #4253+

® Liver weight®] S7F= <AletAaL, 1+ W A
W ZY2~"HE 9 fatty liver scoreE &4
S % AN

© A AN A 2 FA ] vk Zzbo] ZhA
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A = 8k 2| g
= A=
@ AAIA2E AFZ(MDA), 43 A E(GSH,
SOD, CAT, GST, GPx GR, GST), 95 A%
(TNFaq, IL-1B, IL-6) S °] 2% A
@® Lipogenesis (SREBP-1c, FAS) ‘31 cholesterol
& marker?]

biosynthesis (ACC, HMGCR) =
protein Za&o] 7 H Qe

© AW gAdsld oist biomarker (CPT-1,
PPARa)7} 575 &

Lipid-lowering Effect of
Monascus Garlic

Hiroshima J
Med Sci

1 Garlic essential oil B 21 F8 ZJ+9] DADS

= bksl/E A S, AAUAF S, AL A

3 & & A R AR 9%k 4k}

2 AREY 2 E I E4S gy oR 4
Jé‘}ﬁiﬁ

@D 220 mg/dl o]l d%F ZFHl2HE %, 140

mg/dl 0]”4 LDL cholesterol FHE Ho|l=

335040 AAAECT AL | o Aol

Monascus pilosus® Y& 3k ”P%—T—_%% e

(225 mg/capsule)S o}, A9 A& 3 LA

477F AAANAS

Fermented Extract .
¢ Id . 2):59-64(2 3
(MGFE) in Hyperlipidemic 55( >82)6 (20 @ ¥ < total cholesterol®} LDL-Ceo] 2, 47 %
Subjects EUﬂ IERE s
@ HDL-C FAol= o] =
@ Atherogenic index (AD7} A #HAEY =
ol e Ay T Eﬂ]i bE HovkEe £8 Hies 1 54 %P‘E‘Oﬂzi’ﬂ?} s —ﬁ—*ol‘i-l
H] & 57 =4 _X]:OWJ 5o 1k é‘%f—%‘ C]/\j Jaksl &5l 7IRke Uﬁﬂ‘iﬁg sl gk =
B AESS g B AE F des 8 %‘;6}95\2_31_, 2 ALY A TE orts
FTEES BE F SAC SEC, _M% cycloallin ‘s°] & ¢ sto=so] A 7o
ol59] & TUFE T s & FUHF I S B 3 Ak oo F93 4TS
g Ao=Z oK 7 dAS
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At dE 50% 40% 80% 24 2 )
dk's
D Ad7eEde B AFHA HE A Ex7lEs 9oV
2) @Al 7VleFee A= 100% gy v R A AFEHe VleErT 1A
3) 7 RRsse dEldA g5 ¢ S 100% diH] Sxa AA
4) Brldol ok 49 v 24
2. 534
7} 558N W9
=7} FU, FST U7 JE A, )
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A2 A& B E2E
i}, SR tE B A7aAste] pAy
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Keyword fermented, garlic hepatoprotective, garlic
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Garlic,

] 0 0
pediococcus
Garlic,
lactobacillu 0 0
S
1=
lactobacillu 7 0
S
=
t ,’ 0 0
pediococcus
1. 2008-0107162
EhE ol§F HHIUE
o A=y
2. 2008-0082896
SAvkEe Ax Py H
)% Ffet 4EE =A
=
3. 2008-0074473
o o 1. HAZAE o] &35}9], 37-395T, 5 Ht
FAikst VleH AL S N
Gl olels)als o ThETE
] == A = E§0 s} 35 - -3 =
H e FEEL eaue 1000 (seras 24
of Aoy wasy IFni
Md 54) Se1dS vhsol H7bst
A % Hl N N -
) 2‘008 - 6. et 3, AR Al o
BEge, AT HFIH, 20T, 40¢
HAE s & v o )
_ Ae £4% vt 4z A=
sl Wt Suis dad . .
o ) . 7. E&2AY ¥ 257 F=
S FqHete dHE 2AE . .
8 vheg Az T, 4% §4 FANA 2
_ 5. 2007-0114418 o s
s, a4 76 11 - ' =A%
e v Az N 3
0. Afd ArEel Ba o&d ¥ v
. 2007-0108340 s oo -
0. 20070I Lol 322 @4 ol wipold Mol vl
R Eht
29 A, Grhd A

7. 20070011940
Bhsg FAZ 3 A4
Fo Az Py

8. 2006-0049360
e
e

9. 2005-0045479

wE 48 2 A=

iz A9 % FY v
S F%

10. 2002-0003159

11.1998-0036244

MEAE F Hodvol

10.otd 2ot A, AE2}olA A ASA

WA A A (fructosan vl = 9
fructose 3+E)

11 vts AEF veddelfe] x4
o 535 ZAg, &@y o wwF o)
a2 A9A
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E7o a2 AerdaA
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AzAMe] &=

1. 2008-0107102
EAE ol8F HYFvhs
vk, o] Az Wy
enzyme 2. 2005-0045479
24 AYE ¢ FH o9

o
ol 22wy

1. 2008-0107102
BEAE o83 sASHE
Garlic, o Az "Wy
enzyme 2. 2005-0045479
24 AYE % 59 v

S
sol 3% 9y
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AAE ol8F HAIuE
o Az W

2. 2008-0082896
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= Frele AEE 2A4=
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3. 2008-0074473

13 7 Az
4. 2007-0114418
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6. 2006-0049360
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Garlic,
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7. 2005-0045479
x AdE 5@ ¥y o

S FEu

1. 2009-0005678 L =7 24 &4
Zuts £4 2 Ay 2 Aty £F8 71 5, Ae5A
2. 2009-0109560 Al bR
SALEMES ALY |7 vtolaR glolB A ¥ 3-4
3. 2008-0107162 10. @& FA
BaE olgd HAMEC|12 WEEAN nEaE
W @ Ak 1 A 5A

4. 2008-0103186 4. &5718 5538
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HESY Hobe AT
5. 2008-0097689
E Evhs A2y
6. 2008-0096307
A gbokz wE S
O Az, R aRE
Hohe ALAE
7. 2008-0096092
%4 arhs &4 A2
8. 2008-0082945
Sl wEEel Az
R
9. 2008-0082896
GAvbsel Az L ol
g Fhots 4ES 2YE
10. 2008-0082499
%4 vk Ax A

11. 2008-0074473
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ZH d 2 i &
BH ARRE AE
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71gd vks FE
e FdE Ad
21. 2004-0009999
BEvbER S48 FAT
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U, =284 & B AFAA g #AEA

M7= Cle 1) Cle 2)
Keyword fermented, garlic hepatoprotective, garlic
HAA 168 26
FEREEASF 1 11
Inhibitory activity of garlic .
. Hepatoprotective effect of aged black
o fermented by pediococcus ) ] )
=9 ) garlic on chronic alcohol-induced
pentosaceus KACC91419 against ) o ]
o ] liver injury in rats
antibiotic-resistant pathogens
Sl Asian—Aust. J. Anim. Sci Journal of Medicinal food
A] =} J. S. Ham et al M. H. Kim et al
A A = 2010 2010
AA=E A o
LI RCE S ) 50% 30%
= ) o etE A Edoj A FH7] A
FAA [rhs AR TS ugaTe 4 R,
= u [e]
Pediococcus pentosaceus T = SAEES ANRE RS S
MgAlel FFEAol Hold | Helade. SASTEe wao:
Aold | A AT BYPY] BA| vE FAY 4L B @
FF7E UE R AAE FARE, | Aso) o] £%, FrEwoR
FAvee) ARYES HYFAS Az 29
I B = P =
1) 71574 W& : 3+ 7%
(2) 715425 (Z91 W)
| 2=} e } AE | E}A}
Z A=A AEAT - - - - - 71 E} 2| &
° " human in vivo in vitro g

6 2 1 5} - -
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In vivo A4 e 3+ 7157/ 8dE =5 - 1

Journal of Medicinal Food
S
vol 14 A= 2011 H 0| X| 732-738
==X Hepatoprotective effect of aged black garlic on chronic alcohol-induced liver injury in rats
4E2Y  [30r50 ojgoto] ¥BSY AN OXE ZDt el
= A El mg7ZN O 34 O HE
HHEA O XA, m in vivo, O in vitro
A2 S50 F=£E 100mg/kgs ET+50
S/D rats2 O| &%t FHUETAE| =TT 15mL 2[4 B / kg), SEUE(0E
A2 250, 15mL of 20% Ethano)/kg), MEF 0T (S0H= 100mg + 15mL of 20% Ethanol)
HYUWEZR(MN=5), SEUHZEZ(n=7), YEFAZE(N=7)
23y Sguy
NE=Z - -
Hepatotoxicity ) ) )
Enzyme assay kit(Asia pharmaceuticals)
—AST, ALT, ALP, LDH
Histopathological changes in liver microscope
Ho|@O}  |CYP2E1, GST and QR activities
TBARS colorimetric methods(at 533)
Acitivities of the antioxidative enzymes
glutathione peroxidase
sAXNE| Duncan's multiple range test
-AST, ALT, ALP, LDH
- SEU=ZOIESFoT)a HRSIRAS I X7t Re|Hfez IUol JHUE=L(EFO
o) 7L/ HX0|E EO|X| &S(P<0.05).
-Histopathological change
- SEUH=Z(ESFOT)0A 2t X|H0| FHE= A2 LEteL MEFO M |
ol £0i5.
-CYPE1, GST and QR activities2
— CYP2E12| 4% FYH=T ot H USRS I SEUETUAM Rz SItoIA2Lt M2
Az |Foze Z2 |oA X0|E LIEHWA] UM GSTR QR ¥l 4% SdtxzZoM |2
Moz ZAsigolLt MESOZNE FHUTZD RN Xto|7} s,
-TBARS in the plasma, liver, heart
- g%, ¢, 332 TBARS HYZNM FY =z MEFOT FoF Xo|7h g2l &
Yox2ol 3¢ QoNoz £8.
-Acitivities of the antioxidative enzymes glutathione peroxidase
—GSH-Px, CAT, GRe| &2 FdUz=zu MEF0To Fo/H Xo[7t AL SEU=T2
3 golxoz W
*GSH-Px: glutathione peroxidase, CAT: catalase, GR: glutathione reductase
e ALzt 82 AMStn &g ga2ds ANSIRAeH Zot eitet @S LEFLHRACE
- Ol YRS Zrado| mapdel AxY Zo|ct
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7Y, In vivo oA 7+ 7]

faad =% - 2

Journal of Life Science
st=X| Y
vol 20 AR H = 2010 | Of X| 225-230
=&XM= |Effects of aged black garlic extract on ethanol induced hangover in rats
HY=H (5059 0|83t =0 O/X|= =1t =0l
=Y El m ¢7Za, 0O 34 0O e
A A O 2HAIY, m in vivo, O in vitro
AEEE |50t FEE 130, 260mg/kgs E75A
1. S/D ratsg O|ESIRA2M 40%0EHE2S S5g/kgll &L= 12 47450 = 302
AlEA A = Mz 750
== 2. A|2 E0{H 3020] 40%01Et2S 5g/kgll +=22 £0
Ol EH= =0l (n=7), 130mg/kgF T (n=7), 260mg/kgF = (n=7)
=23 g4
NESE - -
23 Y2= 8 OMMEZHSIolE 5= AR E4 kit
ERAES SAZ2 AL 2 F5F Bergmeyer &HOZ =7
HFO| 20t |, ALDH, NADH, THe#zl &ha Koivula & KoivusalofHo g2 =73
SN = I =K EDASIA XX
=o & 1 |oxl-ﬂ'-9- = O TJo All_.ﬂ —E—’E.' k|t0|%
—ALT, AST
EAX2| |Duncan's multiple range test
€5 ¢3S U OIMELHSI0|E 5k
- ANEMFZON YHS =Z22 YAZ 0| LA (P<0.05).
- ANZYFZN 5ZOEHOZ O EYHSIOIE 5= ZHA(P<0.05).
UHXEF YIS QML Y 5
ez | ADHEE 2 OiZzdt AZR0 /FOHXI0[E LIEILHA| gLl AR
GFEL .
= | %7t ot
— ALDHE2 tifyxndurnsdA SEQIEXCE Ro|Hoz FItgh
-2 & WsxrsLEd
- =T AZRZOM MEtHoz A5 ZTS LIEIRL Ro/F X0|E
LIEFLHX| @2
YASRENTL AZRHSASM H=xot d¢2 HEHCH ADHEEZ2 Fodzut
2= ANEEOT ZF 2 WIE LIEHHX] AUASLL ALDHO| &2 2F7tol Xto|E &l
g 4 9tk
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7Y, In vivo A9 1+ 7%

faad =% - 3

Journal of the Science of Food Agriculture

e x|
vol 88 A= 2008 H[O|X| |2238-2243
coye The protective effects of garlic oil on acute ethanol-induced oxidative

stress in the liver of mice

dE=H  |OhstMEsct YU 2SS EL S A 7|1E0 et A+
=2 e mOITZI, O34 O B2
HdA [ 2MAIE, B in vivo, OO in vitro
ANEEE [GO(OrE2Y) 50mg/kg, 100mg/kg, 200mg/kg
Al HMERE, SHEWHEZ(12mL of 50%ethanol/kg), MEENHZ(GO) + 12mL
of 50% ethanol/kg) each group; n=15
21y Shuy
INE=S—gS - -
ALT, AST, TG commercial assay kit
spectrophotometrically  analysis  usin
Hepatic MDA, GSH P p. ) y y g
HFO| 2O} commercial assay kit
Hepatic antioxidant enzyme commercial assay kit
Histophathological examination microscope
SHKXNE| [Fisher's least significant difference method

- ALT, AST, TG

- GO T0| skoEXe=
T=Eo=2 "ol

- Hepatic MDA, GSH

- GO F0A| 5Eo/EXo=Z MDAZI HOIF oM, G
— GO 100mg/kg, 200mg/kg2 2 E0I5IAS
o= HOA.

- Hepatic antioxidant enzyme

—-SOD2t GREH0| sEoEXHZ F7
-Histophathological examination

— GO 200mg/kgF o0 X|E7H0] FART

£X|7F HO{R. 200mg/kgF Al HAMHET

et

0.

e GOt YitetztdE LIEILHY 232 M 742 B3 it A2 AL
=T —
2 ThehE
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7V In vivo el A8 3F 715N AABE = - 4

Chemico-Biological Interactions

St=XE

vol 176 AR A= 2008 HO|X| | 234-242
=M= |The anti-fatty liver effects of garlic oil on acute ethnaol exposed mice
HdE=H  |Ohs0M FES Yo €AY a0 Y A 7Aoo oig A
== S El m 27 En 038 0 HE
g O QUMAIE, B in vivo, O in vitro
ANEEE [GO(OrE2Y) 50mg/kg, 100mg/kg, 200mg/kg

U=, S8, MEFOTGOZE L ARE BT F0SHL 24|

AE2A |81 = oEtE 4R 05t Ztadad X7 24

AEelHs X AH2|0rEa Blu sy

=2Y S

NESE - -

ZHX|HE, serum & hepatic TG A E4 kit

Hepatic lipid peroxidation TBARS, MDA level, Al 24 kit
HHO| 2 OFA : -

Hepatic GSH, GR, SOD, GSH-Px, AT B kit

GST

Histological examination AE 2A kit

EAMZ| |Rank sum test(P<0.05)

- ZIX|E, serum & hepatic TG

— GOFOIT0| 8= 9EXNOZ serum TG W heptic TG X7t A,
(P<0.01)

- Hepatic lipid peroxidation

— GOROT0| 5= 9EHOZ MDA levelO] HOA. (P<0.01)

Alg@Znt | - Hepatic GSH, GR, SOD, GSH-Px, GST

— GSH, GR, GST&= sk oEMo =z ZtATHP<0.01)

— SOD2| 4% 100mg/kg, 200mg/kgOilA {[elXMo=z o] ZOtF
(P<0.01).

-Histophathological examination

— GO ROz 0M R|Y7H0] Ziast

M
rhu

GOt YISO W2 XY FHES oAFBCh
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7Y, In vivo oA 7+ 7]

279-287

| Of X|

2010

AR A=

Journal of Environmental Health Science

36

vol

O QIHAIE, B /in vivo, O in vitro
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L
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E 50 (ASE 0.30, 035, 0.70, 1.40g/kg/day)Z L}
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KIr
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XO, SOD, CAT, TBARSEH
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il
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N
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S
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Okl
Al

gl

100

Ril
Of

o0

A
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s
o

Al

HO| 2 0FAH

_I

b

=

W AIA

—
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OlA SHECHETO| H|SHY Xanthine oxidase, TBARS
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2N 7H7|

OsxEs ROZOM 25 Z&7=0 7712H DEEEZ(O:s £
Lt &=ol 742,

- O=FE= FOT0AM =0 8|5t
H

2 Z7tgh(P<0.05)

— Catalase

—

L

Duncan's multiple range test (P<0.05)

=% PSEE
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7V In vivo 1A 9] 3F 715 A BE =7 - 6

Chemico-Biological Interactions

'6'|-AX|D:|
=
e vol 17 A H = 2009 | HOIX| | 227-233
e Prevention of arsenic-induced hepatic apoptosis by concomitant administration of
= garlic extracts in mice
HE=H |okEFEES 018t tay WX matof ffsh A
= SEf m 72N O 4 0O HE
HEdA O AXMAIYE, B /in vivo, O in vitro
AEEH |ots 323
a2, YUz (O=FES 500mg/kgF o), SEHET(HIA 25mg/kgF ), HE
ANEEA [Eoz 1 H2 2 mg/kg + OhSFE= 250mg), #EF0T 2 (H|2 25mg/kg + O
=3FEE 500mg) _E LI+ ZH7| &3 X|'E 24 (n=5)
=29 SEYH
EEE - -
ROS & MMP(mitochondrial membrane potential
ATP & Caspase 3 levels
G6PDH(Liver glucose-6-phosphate dehydrogenase)
HFO| 2 OFA 9 Phosp yares
SOD & Catalase
TBARS & GPx
ALT & AST
SAKXNE| | ANOVA, Student's ttest
- ROS & MMP

OFE3FE 22 500mg/kg FOSIRAS U ROSE FATFECE EOF2H, MMP
YT R TR o358 (P<0.05)

- ATP & Caspase 3 & G6PDH levels

— OHEFE=2 500mg/kg FOSIAS U ATPRL G6PDH levelO| “dafwab Ly
2o TR MESIRUCH, Capase 32| 42 AT YRR +=FE2E EHO
Zl(P<0.05).

- SOD & Catalase

— SOD2| 4% OEx£EE2 FORUES If sk QEXHCE MESiACH
catalase®| 4% |o[™ XtO|7} LIEFLIX| &

- TBARS & GPx

— TBARS?| B¢ OisFE=S 500mg/kg2 2 FO0{5t ¥
TEOR HOIOM(P<0.05) GPx2| 32 s oEXHS
- ALT & AST

—O0HEFE =2 500mg/kg FOSIYS M ASTRF ALTZF B0 FHHED T
oz ggg( <0.05)

nr

b

OsFE=ES UFOIAE I 4 giztants HEHen g 2a5el A
I.

242
== oz EI’
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7V, In vivo ol A9 7+ 7l s A EE =8 -7

Indian journal of Experimental Biology

Sl
vol 49 A= 2011 HO[X| | 498-510
o= Protective effect of aqueous garlic extract against lead-induced hepatic
injury in rats
desH  |Us@s3E2S 0180 Uad X =00 e A
== JE m 27 En 038 0 HE
g O XA, B in vivo, O in vitro
AMEd=2 |Ofs FE=(AGE)
LR g, 29U=a(d 15mg/kg FolT), LU= (OH=FEE 50mg/kgF
= = L o
o) MEEOZ(H 15mg/kg + OFsFEE 50mg/kgE0iT)
gy Sgury
NEEES : i
&g O Serum GPT, ALP, bilirubin

ol Ot | AtstR AEaA O Lipid  peroxidation  level,  GSH

content
Sitet A= SOD, Catalase
SEAIXME|] |Student's ttest (P<0.01)

- k&4 O

— GPT, ALP, Bilirubin®| X|E7} AGEE 4+ T2 f Mo |9

& Xo|7t gigien HOt A7 RoigE I Relde=z FIteh

=22 20| FosAS W SEUEF0 H|5H0] FelXic=zm A B

- MBIHAEY A OFAH

— LPO % GSH7I AGEE 4+ FO5iQS I o1 7oA Xto|7t o
Ao Yot Fo5%E If ROFH=2 S7te LPOL| 4% Hit AGEE &

Al | # ROsIRg If RoMoz ZASIRIOLL GSHe| d2 A0 27 F9

sle W 232 O B7t8Hs 2R LIEHY,
- SIS HaEY
- SOD9| FQ He 7T EoistAg M HATO| H[BI EOjX|= Ho
2 LIEIStOD AGERH SAl0] BT Eoistg I foXoz Bt A
OR LIEIY. Catalase® ZL H8 AT F03le 1 FAZo| HSHH &
JhsHe ZoE LIEIon AGEQN SAI0 T E03ie I Roxoz
ZFA St
[ IR e Y
. OFsXZE2S MEo2N MBIHAEY A0 Qs 7tadte =22 & A
=" o=z metEl
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Jordan Journal of Biological Sciences

st=X38 —
vol 3 AR A= 2010 IH| O| X| 147-152
=2HMNS=  |Curative effect of garlic on alcholic liver diseased patient
He=X  [Ots9l ¢i2d HES0| O/X|= 2o AT
== HEl m 9720 O 34 0O HE
HEAA B 2 HAIY, O in vivo O in vitro
Ald=E2  |doks
CIXFQ!  [non-RCT "3 7|2k 45

A
| placebo -

&

N | EHEE positive |-

A =
Aa |22 2d UESA0 OhsR2.49)d
=29 =84
NE=EE |- -
AST, ALT, ALP|Ot=S YFISIASW GFSH7|WED 2H7|s2E 24 X7t &7
GGT, LDH oMoz HOtE.(P<0.05)
H}o| O}
TBARS, SOD, CAT,|Or== dxotR= W HF5H7|HELE TBARS/E RelXe=z EY
GPx M2 SOD, CAT, GPxi= RAM2=Z %O} .(P<0.05)
SAHXEZ[  |Duncan's multiple rage test

Al 2ot

-AST, ALT, ALT, GGT, LDH

—-0ts2 HFSIASM GFSH7|HLCH 77 |sdd 24
Zl (P<0.05)

-TBARS, SOD, CAT, GPx

—»0ts2 YFsIYS W M3 7| HECH TBARSZE RN CE HO{RSH SOD,
GPxe ®ol¥ 2= =07 (P<0.05)

47 golxoz wof

CAT,

e O=2 SMstanE LIEILO] L3S ZhaA0| 207F /A2 Ao 2 EohE!
Comment |SYLAM= OtLLE O=2 RE8HE & = /US
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=

4. AF 2 A BA

A

T = R

D S AFAS 2 ARZ @8 AA AZFEAAE
AR AE /A 24 %/ $3/7+4
. AEGE AR FAE)
e | FEFSASI0 | ool (brix 16%0]4) 100% 80ml X 607
Zer 4 G ol 1252 vhs T 87,000
- HeAs 53] 84
A5 mesag AERY EleAE e X 0%
oS 2 ks RS 67%, vhEE %] 33% 0004
' H2AF | gxezgon wa WA A o
HERG AR
B | o) mo g | oRERES] Brix 5%cl4) 845%, coml X 60
| F2 =2 EA | A2 o (Brix 65% ©] ), m . B
| M| ABAE | fomopluag, SRS (LR 60% | T
o)) 1.5%
s = A6dD),
wEY 2B Y, Sk S 50%,
. L ZHOlE mEE), oA, B E (A,
ClsAge A | o T T 50ml X 30%
£ Suts | BEA g7, onx B8, 0004
- gl | GAMAFERD, TaEFA o
suhsEEe ol HAT A A
533
SutsEGFEY (nYR 9%, Skt
19.6%, 7714k 0.4%,(0]24%21)92%,
- > 3 Spl:= - _
o EUIEL SRS | wpssaa@a e 59%), ol A, S0ml X 30%
- zrg zHEg 1Y 54,000¢)
A v e A FER AW Sobs
S8 AE
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2) 79 AFALL E A 3 AA AFEA AR
AR A F /A Z AL /&4 £3F/7+4
=>=s00 | AFE uEFEE(Yd ) 100mg, HlEFTIBI
i 5 mg
= (=9 3]) - FH7bE vhES AREStY] v S537 WAlgt 100ml
£EY) Zuks oA
&)%) - ks oksg(oh1E)Re) FEE AHAE ¥200
ot 1 - AAE AR, mtEFEE, AW FES,
CR, a2 % vl b7 B1
- 19 29 ol3 43
(owo e | .- - ORI (HHR)AY vheE SAAR A s AR
BIEIRARCEX | Coo uge qA 30g
|3I|¥l._h,l..< é o - 23R s HEVIBlY THE H 28 (250mg X
J‘ R (%&H}E‘Zl‘%%) _ ol ok _]}:] . X =] 5 === 12079)
_ J ¥4+ - MEFYBI 2mg, FFHSIEFEE ©
L2326 350mg, *APtEEHA Tg 4D ¥1,680
- 19 44 ¥
—— TRE=Z& |- GHze qdYolgtns &= HF4F 512 nf
AT bk vl oA vy 54 44 4
RRATH =220, —e=y @ e FAC HAT 5 deddh 20%
= [(AZE W& |- FoAE SR S0mg, e FERE
s ) 120mg, H|EFRIB1 5m ¥943
— JEA |- 19 14 4F
=v=7xx2 |- RHAEFEER T WEeUBIS ¢ 70g
(FEFEE) vk 22 (9F 4g) o é_o} HA7bs (250mg X
ofmlm g hup of |~ BAVITAFE (4714 ¢ HIENIBD 2804)
- 1< 124 ¥1,575
- BFvls v F 1684
NINNIKU+ |- swjz35)%o Za3 HEUBlY 58 55 4§
(ls S x) |- UEAE: oz AYEEEEY Sasue B o
P! Auhe 2w, viehac, veapl, eup, we | 63/ X
o1 2} v b A 28+
' | HomeosTYLE | B6 @
| . - 19 33, 244 ¥3,000
POWER - FFHEFEE 186mg, HEFWBI 0.95mg, H]E} 270g
WB2 3.42mg, B EFYIC 12.6mg (9g B) o
SATIVUMIN Ul siq2: A e 2 ¢ (FAvts ¥4 ®), o | G2 X 0%
Zv 24, WIERRIC, Y EFYIBI, 1 EFRIB2

19 3%

Odor Control Garlic

Concentrated from whole garlic

May help lower blood cholesterol levels

300 Tablets

Nature Made - Contains 1,250mg of concentrated garlic bulb per $23.99
serving
Mega Garlic Plus |- helps support healthy circulation and a healthy heart 30 Tablets
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W HERBALIFL ®

HERBALIFE

- enteric-coated for absorption
- 1 Tablet = 1 Clove
- Supplement Facts :

Vitamin C (as ascorbic acid) 70mg, Calcium (as
dicalcium phosphate), Phosphorus (as dicalcium
phosphate) 34mg, Garlic Powder (clove) 600mg

- 1< 1tablet

$13.81

Win INTRALT

ERpr——" |
e

b, =
el

GarliChol
Planetary Herbals

- supports normal cholesterol levels

- patented “no heat” process which protects the
valuable compound allicin

- The enteric-coating process further insures that the
allicin potential is not destroyed by stomach acid

- Supplement Facts (for 650mg)

Garlic Clove Yielding : 650mg, Allicin 6mg,
Thiosulfinates 6mg, gamma-glutamylcysteines 5.2mg,
Sulfur 4.2mg

100 Tablets
$19.98

10X

g Crarlicin

mAE—

Garlicin®

- Exceeds clinically proven allicin release potency
- 100% stomach acid protection

- Using the SmartRelease® tableting a Rapid intestinal
release

- Enteric-coating technology a Odor-free Garlic

300 Tablets

' - Ingredients
i g Nature’s way Garlic powder (bulb) releasing 3,200mcg allicin $23.99
- 350mg
- 1< 23], 1 tablet
- Combines the effectiveness of Garlicin® with the
added benefits of Hawthorn extract, Cayenne and
; Vitamine E
- X - Ingredients
| Garlicin® HC | Gapjjc powder (bulb) releasing 2,800mcg allicin 90 Tablets
2Ll Nature’s way 310mg $16.49

Hawthorn extract (top branches w/flowers) 25mg
Cayenne Pepper (fruit) 15mg

Rutin 12mg

- 1¢ 23], 1 tablet

B Garlicins

A s nam s

Garlicin® CF
Nature’s way

- Combines all the healthy benefits of Garlicin® with
the added benefits of Echinacea, Vitamin-C and
OptiZinc®

- Ingredients

Garlic powder (bulb) releasing 960mcg allicin 105mg
Echinacea purpurea (stem, leaf, flower) 205mg
Bioflavonoid complex (from citrus fruits) 15mg

Zinc (as OptizincR) 5Smg

149 33], 1 tablet

100 Tablets
$19.98

Garlic&Parsley
Source Naturals

e Tasteless and Odorless
e contains true oils of garlic and parsley seed,
extracted from whole fresh garlic bulb and parsley

100 softgels
$6.50
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seed, and suspended in pure soybean oil

e Supplement Facts for Softgels (serving size : 2
softgels)

Garlic Oil (equivalent to 500 mg of fresh garlic) 10
mg

Parsley Seed Oil (equivalent to 100 mg of fresh
parsley) 400 mcg

e 1% 1~2 softgels

Garlic Oil

Source Naturals

e Tasteless and Odorless

e contains true oil of garlic extracted from whole
fresh garlic bulb, and suspended in pure soybean oil
e Supplement Facts for Softgels (serving size : 1
softgel)

Garlic Oil (from 500 mg raw garlic) 0.2 mg
e 1¢ 1~2 softgels

100 softgels
$6.50

Wellness GarliCell
™

Source Naturals

e Garlic with No After-Odor

e The proprietary enteric-coating process protects the
potential of allicin, garlic’s main active component,
until it reaches the small intestine, where it is released
and immediately absorbed

e Supplement Facts for 6,000 mcg Tablet (serving
size : 1 Tablet)

Garlic Clove Yielding 650 mg Allicin 6mg
e 1< 1 tablet

180 Tablets
$32.98

Garlic Parsley
SOLGAR

¢ Contains breath-freshening Parsley and the plant
nutrient Chlorophyll
® Supplement Facts (serving size : 2 tablets)

Calcium (as dicalcium phosphate) 160 mg
Dehydrated Garlic Powder 260 mg
Dehydrated Parsley Powder 260 mcg

e 1Y 33], 2 tablets

250 Tablets
$14.97

MaxGarIM Garlic
SOLGAR

e Odor controlled
e Supplement Facts (serving size : 1 softgel)

Garlic Oil Macerate 280 mg (as 2.4:1 concentrate,
equivalent to 672 mg fresh garlic)
e 1% 23], 1 softgel

90 softgels
$14.5

Organic Garlic
500mg

SOLGAR

® Vegetable capsules a Suitable for vegetarians
e Supplement Facts (serving size : 1 Vegetable
Capsule)

Certified Organic Garlic Powder 500 mg

Allicin Yield 750 mcg, Thiosulfinates 800 mcg,
Allin 5000 mcg, Gamma-glutamylcysteines 8000 mcg

e 1Y 1~2 capsules

90 capsules
$14.00

GarliPure® 500mg

® Odor controlled
® Supplement Facts (serving size : 2 capsules)

Pur-Gar® Garlic Extract (Allium sativum) (bulb) 1 g
Gamma glutamylcysteines 15,000 mcg, Aliin 10,000

200 Tablets
$21.99
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R 5
sat mcg, Sulfur 8,000 mcg, Thiosulfinates 1,600 mcg,
air NATROL Allicin Yield 1,500 mcg
.L == e 1 23], 2 capsules
f P
e Maximum Allicin Formula
JEE1L e Odor controlled
e Supplement Facts (serving size : 1 caplet)
m GarliPure® Garlic (Allium sativum) Powdered extract (bulb) 100 capsules
s NATROL 600mg $19.49
QE.—'}E Gamma glutamylcysteines 12,000 mcg, Aliin 4,800
- mcg, Sulfur 3,900 mcg, Thiosulfinates 3,800 mcg,
— Allicin Yield 3,600 mcg
14 23], 1 caplet
e Supplement Facts (serving size : 1 softgel)
Garlic (bulb) hydroethanolic extract (min. 0.3 mg
GarlicforceTM cycteine compounds) 160 mg, Garlic (bulb)
supercritical extract (min. 1.6 mg sulphur containing 30 sofigels
compounds) 80 mg, Supercritical Herbal Extract Blend £
22 mg
$31.95
Parsley (seed); Caraway (seed); Cardamom (seed);
NEWCHAPTER | cpoye (bud); Fennel (seed); Ginger (rhizome);
Peppermint (leaf)
e 1% 1 softgel

O AFELY E
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