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m Aged red garlic extract reduces cigarette smoke extract-induced cell death in human
bronchial smooth muscle cells by increasing intracellular glutathione levels(2012,

Phytotherapy)

m Aged red garlic extract reduces lipopolysaccharide-induced nitric oxide production
in Raw 264.7 macrophages and acute pulmonary inflaimmation through heme
oxygenase-1 induction(2012, Acta Physiologica)
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SUMMARY

The antioxidant activities of hot water extracts made from fresh, red and black garlic
were analyzed. Effects of fresh garlic powder (FGP), red garlic powder (RGP) and black
garlic powder (BGP) on serum lipid metabolism in obese rats induced high fat diet were
analyzed. The anti-obesity and hypolipidemic effects from red garlic extract of 15 brix (1,
3, 5 and 7% ratio in diet) were tested. Three kinds of dietary composites such as R+T,
R+F and R+TF were combined green tea (T), dietary fiber (F) and green tea-dietary fiber
mixture (TF) to red garlic extract (RG), respectively. Effect of their diets on the
anti-obesity were investigated in the obese rats induced high fat-cholesterol. Finally,
safety evaluation from red garlic was tested in the C57BL/6 and ICR mice.

The chromaticity value of red garlic was between fresh and black garlic. Red garlic
was similar in browning intensity to fresh garlic. Also, total phenol, flavonoids, total
pyruvate and thiosulfate contents were similar between fresh and black garlic. DPPH,
ABTs, NO radical scavenging activity and reducing power of red garlic were
significantly higher than fresh garlic, but lower than those of black garlic. a-Glucosidase
inhibitory activity in red garlic was similar to black garlic. Antioxidant activities of red
garlic were higher than fresh garlic but lower than black garlic, and it was confirmed
that antioxidant activity by production of browning material through the thermal process
was the main parameter of the biological activity in the aged red garlic.

Triglyceride content decreased from 40.80% (BGP) to 42.08% (RGP) group as compared
to the high fat control group. There was no significant difference in HDL-cholesterol
content between groups fed garlic powder and normal group. LDL-C contents of the
experimental groups were lower than the control group, but has not showed significant
difference compared to control group. Total lipid content was significantly increased in
liver compared to the control group, but decreased over 30% in RGP and BGP groups
to the control group. The lipid level in feces was increased by feeding periods of garlic
powder, while total cholesterol and triglyceride were significantly increased in feces of
the group fed RGP. TBARS content in serum and liver of the groups fed RGP and BGP
was significantly decreased than the control group. Antioxidant activity of serum was
68.05% in the group fed RGP, which was significantly higher than the control group.

The obesity index and body fat content significantly decreased by feeding over 3% red

garlic extract compared to the high fat control group. The weight of visceral and
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epididymal fat are not showed significant difference by the feeding red garlic extract.
The total lipid and triglyceride level in serum were significantly decreased in a
dose-dependent manner, and the atherogenic index (Al) and cardiac risk factor (CRF)
also fell. The glutamic oxaloacetic transaminase (GOT) and glutamic pyruvic
transaminase (GPT) activities in groups fed red garlic extract were decreased compared
to the control group. The total lipid level in liver tissue of the groups fed 5-7% red
garlic extract exhibited a significant decrease compared to the control group. The total
cholesterol and triglyceride level in feces were significantly increased by feeding over 5%
red garlic extract. Lipid peroxide level was significantly decreased in the groups fed
5-7% of red garlic and antioxidant activity in serum was significantly increased in the
group fed 7% red garlic extract to the control group.

Male Sprague-Dawley rats were divided into 6 groups (Normal, HFC, HRG, HR+T,
HR+F and HR+TF), and then HRG, HR+T, HR+F and HR+TF groups were
supplemented with 1% of RG and its dietary composites (R+T, R+F, and R+TF) for 4
weeks, respectively. Final body weight of the HRG, HR+T, HR+F and HR+TF groups
was decreased significantly compared to the group fed high fat-cholesterol (HFC), but
food efficiency ratio was not significantly different to the HFC group. Liver weight of
the HFC group was increased by 2.0 times compared to the normal group, that of
HR+T and HR+TF groups was decreased significantly. Weight of visceral and epididymal
fat was decreased significantly in the groups fed the composites compared to the HFC
group. Obesity index of HR+TF group was only decreased significantly compared to the
HFC group. Serum lipid profile such as total lipid, cholesterol, triglyceride, and LDL-,
and VLDL-cholesterol and atherogenic index and cardiac risk factor were decreased
drastically in all experimental groups compared to the HFC group, and the levels of
HR+T, HR+F and HR+TF groups were a similar trend. GPT activity was not
significantly different among the groups fed the composites, and it was decreased
significantly than the HRG group. The content of the lipid peroxide level was decreased
significantly in the HRG group and the groups fed the composites compared to the HFC
group. Antioxidant activity of serum was the highest in the HR+T group. We suggest
that hypolipidemic and anti-obesity effect for the composites of red garlic estract by
mixing green tea extract and/or dietary fiber were due to their total phenolic content
and total cholesterol adsorption effect. Total lipid level of liver was significantly
decreased in the HR+TF and HRF group compared to the control group. Total
cholesterol and triglyceride levels were not significantly different among the groups fed

red garlic composites. After 4 weeks, total lipid and total cholesterol levels of feces were
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increased in the HR+F and HR+TF groups.

It is known that garlic has anti-oxidative, anti-inflammatory, and anti-obesity
properties. However, the consumption of fresh garlic (FG) is often associated with
several health hazards, such as stomach and digestion problems. In addition, FG has
intense taste and smell. In this study, red garlic (RG), a new garlic formulation, was
produced to reduce the intense taste and smell of FRG and to reduce that processing
time for aged black garlic (BG). To identify the effect of RG on oxidative stress,
inflammation, and adipogenesis in human bronchial smooth muscle cells (HBSMC), Raw
264.7 cells, and 3T3L1 cells and obses mice, respectively. Treatment with RG extract
(RGE) reduced CSE-induced death of HBSMC. The combination of ARGE with CSE
attenuated the CSE-induced reduction in glutathione (GSH) content and generation of
reactive oxygen species (ROS) compared with CSE treatment without ARGE. ARGE
treatment markedly reduced lipopolysaccharide (LPS)-induced nitrite production and
inducible nitric oxide synthase (iINOS) expression in RAW 264.7 macrophages.
Intracellular lipid accumulation was significantly decreased in preadipocytes differentiated
in the presence of RGE compared to control as judged by Oil Red O staining. ARGE
treatment decreased peroxisome proliferator-activated receptor-y (PPAR-y), an adipogenic
transcription factor, expression and activity. RGE treatment also reduced liver X receptor
(LXR), a member of the nuclear receptor family of transcription factors, in obese mice
induced by high-fat diet(HED). RGE administration reduced body weight in
HFD-induced obese mice. These results suggest that RGE may have potential effects on
prevention and treatment of oxidative diseases, inflammation, and obesity.

Water extracts made from fresh, red and black garlics were seperated using dialysis
membrane for estimation biological activity. In outer membrane material solution, pH
was acidified and browning compound contents were higher than inner part. Total
phenol, flavonoids and total pyruvate contents were similar tendency, but total
thiosulfate contents not shown significantly difference between inner and outer
membrane solution. Antioxidant activity was higher in order black garlic>red garlic>fresh
garlic. Organic acids contents of membrane solution were higher in outer part of red
garlic than the others. Specially, succinic acid detected 78.13+0.08 mg/100 g only in
outer part of red garlic.

In our study, processing of red garlic were divided 4 step for analysis of its
physicochemical quality. Hunter color, share force, general composition, pH, acidity,
browning density, reducing sugar, total phenol, total thiosulfate, total pyruvate, organic

acid, free amino acid and S-allyl cysteine (SAC) were analyzed by processing step of red
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garlic, fresh garlic and black garlic. Quality and characteristics of red garlic were
between fresh and black garlic. Exceptionally, organic acid and free amino acid contents
were higher than fresh and black garlic.

We also performed reference research to select synergist of anti-obesity with red garlic
from natural plants. Finally 8 kinds of natural plants selected, they has relatively high
frequently in use of anti-obesity and its related activity. Hot water extracts made from
these natural plants were tested inhibition activity of digestive enzymes such as, «
-amylase, trypsin, chymotrypsin, lipase and anti-obesity activity in 3T3-L1 pre-adiposites.
Green tea among tested natural plants was finally selected the best synergist to red
garlic. Ten percentage of red garlic extract solution and green tea extract powder were
mixed with 99.3~100 : 0.1~0.7 (v/w) ratio. These 5 kinds of mixture (red garlic only,
red garlic extract ; RGE : powder of green tea extract (TE) =99.9 : 0.1, 99.7 : 0.3, 99.5 : 0.5,
99.3 : 0.7) were analyzed antioxidant, inhibition of digestive enzymes and anti-obesity
activity. Put all of analyzed results together, the optimum mixture ratio was 10% red
garlic extract : of powder green tea extract=99.7 : 0.3.

For the red garlic manufacture, temperature range was set by more than 10 times in
experiments. Physical properties and appearance were achieved the expected targets. but
we were continuously repeated the experiment in order to find a way on reducing hot
taste of garlic. So pre-treated treatments were tried by microwave for the removal of hot
taste and then established manufacturing condition of red garlic which have a unique
texture and reduced hot taste. Red garlic was treated as a repeated high and low
temperatures consulting the traditional drying method. In order to manufacture for red
garlic within 3 to 4 days and remove its hot taste, It was the best way that hot taste of
red garlic was evaporated by more than 90C of the heating and then red garlic was
heated intermittently through decreased temperature at 40C to 70°C. Specific conditions
are not mentioned in the report due to protection of intellectual property rights.

The final products of red garlic was offered to our co-workers. For evaluation of the
characteristic quality of red garlic, the color, shearing strength, pH, browning intensity
and sugar contents from its extracts were analyzed to get more obvious results than
plans. The aging method of red garlic and processing for manufacture of sap, drink and
powder of red garlic were optimized, and then promoted to develop trial product drink
containing natural plants (green tea) for enhance the anti-obesity. For promotion and
marketing of products developed by this study. Market survey was conducted on
processed garlic and garlic industry. Now, Nobody did not carve out market for red

garlic and its processing goods. Therefore, we suggested that it is suitable to modify
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product type and consumer’s familiarity was increased though similar products against

existing products type.
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ol 52 8 Yol /& LT HERHT, R+F B R+TF)S Al xsho] nA-Ze =
HE 4ol f=4 vt dFd Folatdls o Fujet & AW A2 Adel g AHA
IS At

® FTrks B FTrks AHES ol &3 AlF Nl A HU b FolFe A #ls)
of &3 FASA B A7 SHAAAMNE e EA AFY AR O AT 4
3 B AF TR #F83A stk

S zANA AZE Erbs Fel 19 AdsisPo Ry Al gt

Z, Art=E step 0, mlo] 2R o]ERE 71EF ZS step 12 3t 2=F HIAIFIHEA A
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Red garlic

—— Extraction with Methanol for 12hr

Methanol extract (concentrated to 300 mL)

—— Mixed with methanol : water (10:9)

Water extract

Hexane

Chloroform

Hexane layer

(evaporated in vacuum)

Ethyl acetate

Chloroform layer

(evaporated in vacuum)

Butanol
Ethyl acetate layer
(evaporated in vacuum)
Butanol layer Water layer
(evaporated in vacuum) (evaporated in vacuum)

Fig. 1. The scheme for preparation of solvent fraction from red garlic.

Photo 2. Red garlic extract (15 brix)

Red garlic extract
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6 FAAZ 22 Az
Arts, Euks 2 Snise) AL AAY F AT $AAZ AA 223 skickPhoto 3).

Photo 3. Photo of lyophilized powder from fresh, red and black garlic

Fresh garlic Red garlic Black garlic

AFALNA Axd RS AFREAT
F FE7](COSMOS 660, Kyungseo
Machine Co., Incheon, Korea)2 FZ&3}9 1, 3= lEdoA AN ) S FL5H
Frtsy B3 WHos F£23 F FAAZAA Eoslsided, #E 4 olA-f(Citrifi

100FG, Fiberstar Inc., Willmar, Minnesota, USA)= A| &S TY3t] AFE-3HAT)

FE FHL B4 nts AR oF 2 g& FHolo HgH FEZSH7|(MB25, OHAUS,
Switzerland)ZE ©|&3le] A#FsIHT ole], d¥tdE-LS AO.A.CH(Association of Official

Analytical Chemists, 1990)o] w2} 3]ELS 550C 3|3y, ZEH AL semi-micro
Kjeldahl®] © 2 A5}t

s FZE ZAMEE nts 10 gdl FHFE 7tste] 100 mL2 BE 3 223 £33
OF AFAR ARg dE Y FAstd APl AESAT. A% 3
(Optizen 2120UV, Mecasys Co. Ltd., Korea)Z 420 nmolA F/{HFTE HEE st FH
THE oz et

_31_



(4) pH & Z2WHEA] FF
pHE 7+ A& 10 g& 73St "#ol24E 718 100 mLz e o d4E2s 4
< pH meter(Model 720, Thermo Orion, USA)&2 ZA3stgen, aits F32 VehjE
15} We=2 & A= BUkstr] 918t spectrophotometerE ©]-§-5to 420 nmol| A
T8 Z3sth

(5) Total pyruvate &=

ZF A2 1 goll 10% trichloroacetic acid 20 mLE F7}std 1A "3 & A3
(Whatman No. 7)2 o359t o7 1 mLel 0.0125% dinitriphenylhydrazine 1 mLE
7tete] 2 293 e 37ColA 1027 ¥8-47]1, 06 N NaOH &% 5 mLE 7}3}<]
420 nmo A FFEE ZFHIUTE FFRAOZ sodium pyruvateE AHE-sEHLH, 7o

o

&
2RE F pyruvate FEFS AEIATH

l‘-{lI
ol}ll

ooy 12
>
oo

o

Al
&

(6) Total thiosulfate @

Alliine] £3] AAE<Q thiosulfate?] HHFS 2 mM cysteineo] gHH pH 752 50 mM
HEPES|N-(2-Hydroxyethyl)piperazine-N’-2-ethane sulfonic acid] €<} 05 mLe] mls F
o 0.1 mLE 7}ttt 50 mM HEPESE 7}35te] & ub3-golo] ByulZE 5 mLE 3 o}

27C oAl 1087 ¥gAlzon, o] Hkgdl 1 mLE Fste] 50 mM HEPES=Z A =x3l 04
mM DTNBJ5,5"-dithio-bis(2-nitrobenzoic acid)] 1 mLE& 7}sto] 2 3 tF-2 thA] 27T
A 1087 WESAIZl F 412 nmolA] R EE =AY 50 mM HEPESZ A %3
0.05~0.3 mM®] L-cysteine &H& EFEAE slof, 7ot 53 =4 AP 257

o2 HE nls £9 total thiosulfate TFL A2 H T

(7) Z dles 9 EHols AF

Z JE I Folin-DenisH o wa} z+ —?—%% 1 mLo] Foline-Ciocalteau A]¢F = 10%
Na,CO;&H-S zZt 1 mLA A E 713 oS ALloA 1A7F A3 & 700 nmol| A FF &=
=35l YUtt. EFEF o 2 caffeic acid(Sigma Co., St. Louis, MO, USA)E Al&3} A5 9}
A3 e r BAMst 948 HFAHCZRE F de TS AESAT. EeEkcl=
F2 Moreno 59 Wio] ulag} ZE 05 mLo] 10% aluminum nitrate @ 1 M potas-
sium acetate Ztz} 0.1 mL, ethanol 4.3 mLE &2 718 EFsln A4 4057+ A
13 thg 415 nmollAd FFESE FH3A T Quercetin(Sigma Co., St. Louis, MO, USA)2
EFEAR oo & Evti o= TS AAtstnh

i

off

)

I

3) Ay B4

(1) DPPH Az &A% 53

DPPH &tz 44 5L 1,1-diphenyl-2-picrylhydrazyl(DPPH)oll th3t AR}z a3 =
AslAth. 96 well plateo] 2 mg/100 mL ethanol2] DPPH &9 100 pLel] 4 Tl Al
ol 50 L= 713k & Lo A 1027t plate shaker(MX2, FINEPCR, Seoul, Korea)2 &3

AT

4
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T 2087 ¥k3-A]AH ELISA readerE o]-£3}¢] 525 nmollA FF =S =434}t DPPH @
Uz 2A5S A7 379 F3 5 HE e AT

(2) ABTs &tz 475 573

ABTs[2,2"-azinobis-(3-ethylbenzothiazoline-6-sulfonate)] &tz A A
mM ABTs £9o] potassium persulfateE 24 mMo] HTF &A1 tFg GaoA 12~16
AlZE <t 9bEAIZl F 414 nmoll A FFE Fhol oF 157F HES F =
sttt &, o] 89 dAHTESY AEAE Tiste] 1027t & £H3 thg A4 10%
‘ﬂ%/\]ﬁ 414 nmo A FFEE AU 2™, ABTs @z &HFE A5 73
L=

¢G) #4949 =4

A2 1 mLel 200 mM A4k &FH(pH 6.6) 2 1%2] potassium ferricyanide Z} 1 mLE
A2 7hste] Wbk F 50T F&AdeA 2083 REZAIFT o7l 10% TCA
(trichloroacetic acid) €98 1 mLE 7}ste] 13,500 goll A 1587 AR5t A2 A+
o 1 mLel] &FS 2 ferric chloride 2+ 1 mLE 715t £33 & 700 nmoll A T3 %
Z43th AR FE8L FFEY FoF ERfAT

(4) FRAPY ol o]t gitsls

A& 9] FRAP(ferric reducing antioxidant power)Z7-2 300 mM acetate buffer (pH 3.6),
40 mM HCle] €313 10 mM TPTZ(24,6-tripyridyl-s-triazine) & = 20 mM FeCl; -
6H,OE Z+z} 10:1:1(v/v/v)e] Hl&= nlg] EF3 o2 37T FE&A40A 7123k F
FRAP &4 8 7|22 A&ttt =, 96 well plateo] A& 40 pl, FRAP 7]Z2 < 100 uL
SHT 200 uLE AHE EFSEY 37T 487 WAL F 593 nmolX FREES
Z4st3e ™, FeSO,s - THYOE BFEAE oY 42 ZFHFAHACZRE ALttt

(5) Nitric oxide (NO) 4 A

Nitric oxide £AF& A|&9 0.5 mLe] 5 mM sodium nitroprusside &< 0.5 mLE 7}
3l 25T ol A 150837 vb-gAIH T 7)o 1 mLe] Griess reagentE 7}3F & 542 nmoj| A]
FTFE=E ZA3IY . Griess reagent= 2% sulfanilamideE -f-3l= 4% A2HEA7 02%
naphthylethyl-enediamide &S A& Ao 11(v/v)2E EF3IS A3 TE Nitric oxide
2ATE [1-(ANE FHA7He F3=/F3H7H F35)[x1002 2 Vehf it

(6) a-Glucosidase A 3|4 A

a-glucosidase A& in vitroo| Al 7|ATte] vhg-oJe EArHo g ofA8S =A s}
Hot. =, synthetic substrateQl 25 mM p-nitrophenyl a-D-glucopyranosideE 0.1 M
potassium phosphate buffer(pH 6.8)°ll 3713+ 3 a-glucosidases} A|EqL Wi I ZFH
o] enzyme solutiong FH7}3F & 37CA 2087+ ¥+3A17]22 0.1 M NaOH 100 pLE 7}3}
o] W3-8 HA|A]A substrate?]l p-nitrophenyl a-D-glucopyranoside® HE fFz® ¥H-8 A
A &2l p-nitrophenol2 405 nmol| Al =733} a-glucosidase E42] JAHEE FH3 AT}

ok

m o

plzk
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(7) Tyrosinase A 3|4 A
Tyrosinase A3 &L 02 M phosphate 32N (pH 6.5) 2.3 mLo] 2 mM L-tyrosine
A 04 mL, A|E FEE 02 mL 2 tyrosinase(220 unlt/ mL, Sigma Co.) 0.1 mLE z}&| &
E3F F 37°ColA 307 REEAIA 470 nmo] e L B g S
Y

A g =
3@4% 27} z] oro g;ﬁq FHE(Bop) 2 ANE FHTY FHE(Con)E

Ol=O

= 1o
AHFTEL AZ 439 10010 g9 Sprague-DawleyAd A IAFHZ (F)MEL=Z (Osan,
Korea)2 2 E Fobulol, &% 2242C, H5 5045%, M| 12417k (07:00~19:00)2.2 S
AARE SEAFAANA AMSSAT ARSI F A 1F0 AR AFAEGEADER FS

ARLeH, 254 = AIN 9B3Ge] mE 7|& Aoz 1570 A3AZH d3ies 2t JIF9
7ot PRSI, AR Akl 7 ek Y ‘

Part 18 7nlg| 2 50202 1}Fo] A3 £ 1

skl Folstdth olw) Aol HA4 z (Control, 5%

FH+15% =) 2 %‘Q%Qi whrol FdF AEdel TS 1240%, =T
4054% = Ztzr A8t 2t AP TS thxTd Aol Anks, Frks 9 Inis B

3%4 H7kston, 7t 4 ﬁ%ﬂ 20|24 Table 17 2t}

Part 2= 2F7]19] A Aolo] Frtg dFEE (15 brigs 4019 1, 3, 5 & 7h=
Ztzy 23 molstslen, 7 ddTe] Ho]x/dL Table 29} T

Part 32 Table 3o Vel Ble} Zro] AAT 2lold 1% Zdl 2827 15%9 =X2 3
7t aA+EE AHEA IR HThe fESIen, d¥EE HE2THFO Aol Z4z
1% Erks FE2=RG), 52 HEFERT), Aol df EF=(RT) 3 S24-Holdf &3

ERTFE F7HSHTh B8 AYOIA AHR71T B B3 ARE ATl ST

© o b
»

mE
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Table 1. Compositions of experimental diets

(g/kg diet)

Experimental group”

Diet composition Normal" Control?

FGP RGP BGP
Casein 200 200 200 200 200
L-cystein 3 3 3 3 3
Dextrin 132 132 132 132 132
Corn starch 417.5 267.5 267.5 267.5 267.5
Sucrose 100 100 100 100 100
Soybean oil 50 50 50 50 50
Lard 0 150 150 150 150
Cellulose 50 50 50 50 50
Vitamin mixture” 10 10 10 10 10
Mineral mixture” 35 35 35 35 35
Choline bitartate 25 25 25 25 25
Fresh garlic powder - - 30 - -
Red garlic powder - - - 30 -
Black garlic powder - - - - 30
Energy (kcal) 3629.66 4439.66 4439.66 4439.66 4439.66
Fat energy (%) 124 40.54 40.54 40.54 40.54

YModified AIN-93G diet ?Control : High fat diet
YAIN-93 vitamin mixture YAIN-93 mineral mixture

YFGP : Supplemented group with 3% fresh garlic powder
RGP : Supplemented group with 3% red garlic powder
BGP : Supplemented group with 3% black garlic powder
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Table 2. Compositions of experimental diets

(g/kg diet)

Experimental group”

Diet composition Normal”  Control”

RG-1 RG-3 RG-5 RG-7
Casein 200 200 200 200 200 200
L-cystein 3 3 3 3 3 3
Dextrin 132 132 132 132 132 132
Corn starch 417.5 267.5 267.5 267.5 267.5 267.5
Sucrose 100 100 100 100 100 100
Soybean oil 50 50 50 50 50 50
Lard 0 150 150 150 150 150
Cellulose 50 50 50 50 50 50
Vitamin mixture” 10 10 10 10 10 10
Mineral mixture” 35 35 35 35 35 35
Choline bitartate 25 25 25 25 25 25
Red garlic extracts - - 10 30 50 70
Energy (kcal) 3629.66 4439.66 4439.66  4439.66  4439.66  4439.66
Fat energy (%) 124 40.54 40.54 40.54 40.54 40.54

YModified AIN-93G diet ?Control : High fat diet

9 AIN-93 vitamin mixture ?AIN-93 mineral mixture

YRG-1 : Supplemented with 1% red garlic extract of 15 brix concentration

RG-3 : Supplemented with 3% red garlic extract of 15 brix concentration

RG-5 : Supplemented with 5% red garlic extract of 15 brix concentration

RG-7 : Supplemented with 7% red garlic extract of 15 brix concentration
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Table 3. Diet compositions in experimental groups
(g/100 g diet)

Ingredients Normal diet HFC
Corn starch 39.8 29.8
Casein 20 20
Dextrin 13.2 13.2
Cellulose 5 5
Sucrose 10 10
Vitamin mix." 1 1
Mineral mix.” 3.5 3.5
L-cysteine 0.3 0.3
Choline bitartrate 0.2 0.2
Soybean oil 7 7
Lard - 15
Cholesterol - 1
Sodium cholate - 0.25
Total energy (kcal) 3379.5 4819.5
Fat energy ratio (%) 16.8 43.0
Experimental design
Control Normal diet
HFC 1% cholesterol and 15% lard fed group to the normal diet
HRG 1% RG? supplemented group to HFC diet
HR+T 1% R+TY composite supplemented group to HFC diet
HR+F 1% R+F? composite supplemented group to HFC diet
HR+TF 1% R+TF composite supplemented group to HFC diet

YAIN-93 Vitamin mixture

JAIN-93 Mineral mixture

IRG: red garlic extract

YR+T: red garlic extract+green tea extract by 87.5:12.5 ratio

R+F: red garlic extract+citrus dietary fiber by 87.5:12.5 ratio

OR+TF: red garlic extract+green tea extract+citrus dietary fiber by 87.5:6.25:6.25 ratio
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=
index 3 AAY FF& AEste HREES

= 702 315t (Photo 4).

Roéhrer index = [weight (g)/length (cm)’] x 10°
Lee index = [weight (g)"?/length (cm)] x 10°
T.M. index = [weight (g)/length (cm)>**] x 10°
Body fat content = 0.581 x T.M. index - 22.03

Photo 4. Measurement for body length and weight of obese rat

Length

Weight




slgem, the AL o]gste] Ao]F&(food efficiency ratio, FER)S T&}$th
FER(%) = [Body weight gain (g)/Total food intake (g)] x 100

@) A¥5E A
APAE & HF L 16410 DA b5 AHEZ 7FEA mFHAA ARA A Est
vk AEEH A4S Y5 FollA 0EDF FHAZ F 4 1%3171(Mega 17R, HANIL,
Korea)2 4,000 rpmefl A 1023 AAEHAA XS Lol -70CY FF o] s &
=1

Hg AR ASHAT. 1, 4%, A, 1 2 19e A2s geddse AL A

A F FFAZ BI2 AASD F3L SPSYT 2Ee 4F Hol2 FoIF 17 2 4
% 5 2ue f5ad 60T FLAZINN $2L AAT F BAe] sk

6) dF A2 FF =4

A9 Z]’,é_‘-( total lipid)e] T2 A 20 pLoll phospho-vanillin A|2F-& 718} 37C
A 1583 wjdE F AR FHMTE BE2TRE o] 540 nmolq FREE s
Z Z#H 2" E(total cholesterol) FHFS F FHU2HE FHE kitA|2F(AM 202-k, Asan

&

Korea)S Al&stgom, FAAW (triglyceride) 3 H-S FAAW FHE kitA] 2HAM 1575k,
Asan, Korea), HDL-C(High density lipoprotein cholesterol) 339l =3

kitA] 2F(AM 203-k, Asan, Korea)2.2 Z}7z} ZAslgeon, d5 FH2 IF dE‘:HOﬂ 9] 5]
&35t LDL-C(Low density lipoprotein cholesterol) % VLDL-C(Very low density
lipoprotein cholesterol) 3=, &% 73} 2| 4=(atherogenic index, Al) 2 Ad#AA3 AP A4
(cardiac risk factor, CRF)= th&-2] 2o wa} Attt

LDL-C (mg/dL) = Total cholesterol - (HDL-C + Triglyceride/5)
VLDL-C (mg/dL) = Total cholesterol - (HDL-C + LDL-C)
Atherogenic index (Al) = [(Total cholesterol) - (HDL-C)]/HDL-C
Cardiac risk factor (CRF) = Total cholesterol/HDL-C

ta)

(6) @3, T duild 2 AN IF 5
gqy = g9, & 994 1 S AM kit (Asan, Korea)A|9ke 2 Zhzt S 513]nt

(7) % GOT, GPT ¥ ALP =3

"9 GOT(glutamic oxaloacetic acid transaminase) % GPT(glutamic pyruvic acid
transaminase) A4 E= GOT 2 GPT =748 kit(Asan, Korea)A|Fo 2 RA 519 on, I3
1 mLg Karmen unitZ XA Th ALP(alkaline phosphatase) @ =+ AM kit(Asan
Pharm. Co., Seoul, Korea)S A}&-3te] S35

6 =8 € i 5 AA &4

A

F AR 23 By o] xF e dAgke] 22 2 B #H3le chloroform :

_39_



methanol (C : M=2 : 1, v/v)] EFNHE 713} Poter-Elvehjem tissue grinder(DAIHAN
WOS01010, Korea) & mlaj 3+ 3 Wobaol A 24417 B A AL F26te] 73 oS A
A 08 4710 % A, & SU2EE R FAAT 24 wel gk RS

(9) @4 % XA FistAAd 54

dH o] gatsl EAe ¥ 100 plol tris-HCl &4394(100 mM, pH 74)&
o T3 & 05 mM DPPH €< 1 mLE& 7}3F g 37C9 Ao 1587t
o 7]ef chloroform 2 mLE 7}&}e] 3,000 rpmo A 10237 |AEZ] Azl
chloroform& #3le] 517 nm #HFoA FHEE ST Gt &4 AEH7IF<}
FA7be] 3= vE vUehlidn. xFe kst 242 HxF 1 goﬂ 15% Kl §-f
o2 10% #@AAE AEF thg o|E 100 uLE FHsted A7iek T u

ATH.

(10) @3 9 FxZH9 AAANSE FH

g3 5 AdIqtstE FFS 83 100 plell 1/12 N &4F 8 10% phosphotungstic acid
E Ag=E 7l T 3000 rpmollA 1587 G4EE AlFHY. A FF{HS 2 TBA

(thiobarbituric acid) A12F& 1 mL 7}&ta, 95T F8&730A 6087 vh-gA171 & A"
A A3 AH8LE-S butanolol]l o] Al A 532 nmoll A FFEE A5 I 2F o 1.5% KA
4L 7tk 10% 2L e F AdPstE S48 AR ARESHAT A Akt
B =3 74Y 05 mLE #3} 1% phosphoric acid 3 mLe} 0.6% TBAAI¢F 1 mLE 7}
st & 3 T 95T F8AM A 458 7F 719 E thS butanol®2 F&35tch EEEAR
1,1,3,3-tetraethoxypropane(Sigma Co., St. Louis, MO, USA)S A}-&35} mmol MDA/dL=Z

Ry it

i

HAH BAHE AT Fehs ARE Fuw L AW D AMe) Y ZRH e g
T

7
Fejol ) e AHEEgeH, Frks FEE Fol
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Act. g A FJFEbAA Y A FF EHAD (A FAFFAAA, 1999)
=240l 3] ofste] AAERSE F8l7] AHE Bg 7
g Aedez ste Aol AFZEHL ged, & ATFdAe &3
<1 2000 mg/kge] 28}l S HEE 4000 mg/kg& 7
S gotr A sttt olwf FTFEAE QI3 AR RI=

F7) H4HAANZE 3574 C57BL/6 mh¢-2 Bl ICR
2 2 AHES 2000 mg/kgl B 5U7F FolslHA] oAl ES
TEo] EAZAAZE 2000 mg/kg 2 4000 mg/kgEEd thale AAstgoH,
18] 24 1046 ATFAT F 2FLLe v 2/ HAS R AR BAEA
T 4A]) o) T fFo s st
A]

A EES AY oE AgsleH,

o, of, m

3
=
o
B
2 oo

e
r]I
oM
kY
o,
a P
o
By
ox
oM
o
W
>
=
ol
offt
i
o,
do
-
e
o
Og{:,l‘
oft
o,
i3

W e : 3 5¢

ooz wasidnt
Aol AHgE BE R dis £ A g R F AFHsE SRS pHe A
44 F cEE FEste] RS F AFAdste] dAs 4 F, 2E R

s 7bE B mE 5%, 2993 2 AE §FS £HT FIE Table 454 2ok

Ho] step 201 A4E 50.75+0.13% 2 7ASGo Y o] THA 54.99+0.34% 712 Z7}5H4
o7t HF @A step 604 = 49.62:098% 2 AP th el AS step 04 5.20%
i, step 1~40 4] Zehul A o] 3tafo] Hx} 7HAsteE A 6.12~5.09%)S Hgon, ntA g o
AR step 60l A= 654%F step 09 520%¢l H|a °F 1.380) A= =& FFolth Brt=
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Vg F IR FHL W B A7E BIon, step 0014 116%=2 74 e 3
6N A= 2.72% =2 step 0o ¥l <F 2.38) F718t9 T Kim 5

(2005)2 mt=g& JolAY, Zetoldld ] FALY, AAHJIAZ 7HEetRS o T F
T EAgd mE FFY WUl AY oy el AS dAFeEA

aEo] B A3 Ayees ta Aolskdn. a3y Frks Alx

Al HAFHEAA FEY EFR st Al o e gl 3E gl FUHE Ze=

Table 4. General composition of garlic during red garlic processing

Sample Moisture Crude protein Ash

Step 0 58.07+0.22 5.20+0.00 1.16+0.14
Step 1 55.85+0.28 6.12£0.00 1.62+0.01
Step 2 50.75+0.13 5.59+0.61 1.62+0.00
Step 3 54.99+0.34 5.19+0.00 1.67+0.01
Step 4 54.48+0.16 5.09+0.18 1.17+0.01
Step 5 52.75+0.68 543+0.31 1.77+0.01
Step 6 49.62+0.98 9.54+0.00 2.72+0.05

o2l

ks 7hs &g mE ZHEd Y FF ¥HIE 5T dI = Table 58 ok ZHE

2y 2 Qi EBFT 5420 nm)= step 09 OD. < 0037 Hwd w,

~6)oll A 0.12~0.17¢] HYE FolFeoz F7l5tdom,

FAQ step 69A4= O.D. gkel 0172 7H¢ =94t
A Frtse ZHAE7L ZolAls Aer Ankso] Frt

2 7teEHe AAAA mhsel 8 FH olmiite] AERkgstel e AAES

A A3 s dn. ARG pH7F SropA™ wh3-2 z w

o] dxjgel 23] FLFQ aldohexose?] aldehyde7|7} 4tztw o] A A

Aol A(Choi 5, 1981), T3 H714d ofvmibe] Aol lste] 7184

Ha g e AR pHYE Astdvt 4R Uth(Kim 5 1981).
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Table 5. Browning intensity of garlic during red garlic processing

Sample Browning intensity (420 nm)
Step 0 0.03+0.00*
Step 1 0.03+0.00*
Step 2 0.13+0.00°
Step 3 0.14+0.00°
Step 4 0.14+0.00°
Step 5 0.12+0.00"
Step 6 0.17+0.00"

“PMeans with different superscripts in the same column are significantly different at

p<0.05.

(3) Total pyruvate 2 total thiosulfate®] T

Total pyruvate®] 3} total thiosulfateo] THFS E A3 ZAil= Table 63 Zr}.
Pyruvate®] 3FS step 0914 1560 mM/go 2 714 =¢tom, step 694 6.95 mM/gz
7HE Gk} step 1~69] A]E9] pyruvate TS v W uwf, step 504 1016 mM/ge &2
7HE =A ARFEALH, step 1~50lA= Frks Az - I} B FoFHoR F
7} TH(7.39~10.16 mM/g).

Table 6. Contents of total pyruvate and total thiosulfate in garlic during red garlic

processing
(mM/ g)
Sample Total pyruvate Total thiosulfate
Step 0 15.60+0.02" 0.66+0.01*
Step 1 7.39+0.02° 0.68+0.01*
Step 2 8.44+0.09 1.09+0.01¢
Step 3 8.45+0.04° 1.62+0.02"
Step 4 9.24+0.05" 1.13+0.02°
Step 5 10.16+0.04" 1.06+0.02°
Step 6 6.95+0.01" 1.14+0.01°

*"Means with different superscripts in the same column are significantly different at p<0.05.
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mtE A' F pyruvated] S mhsol vt wjE st BE o] lo] pyruvateo] ol
=S5 =9 &7 mjgrte] =& Fez dHA JthKim F, 1999). rl= F9] alliin
ZZ o] u3=E o alliinased] 23] ml=9] FQ Tr|AE] F= diallyl thiosulfate =,

allicin®} ¢Hd 3t pyruvate2 HEE 1, alliicin® ]9 B3 & H|E4F Hbgoz
diallyl disulfide 522 B3 = s 5/9 F7HES AASHA Foh(Whitaker, 1976).

Total thiosulfate®] 7-¢- step 004 0.66 mM/gJ¥ Ho] Znts 717 F GAE A=
(step 1~6)oll A 0.68~1.14 mM/gC B Fo Ao 7 ZE7}819 L, step 304 1.62 mM/g2 7}
=4 AFEALH, I thFol step 6 (1.14 mM/g)ol T

Thiosulfate= Arts W2l alliinasec]] €]3}e] cysteine sulfoxide”} &3] = o] AAE= A
oz ¢ Borsln &0, &% @ F%o ml$ =<l HEo|th(Rose F, 2001). Byun
S (2001)2 ml=9] F thiosulfate FFS =4 2= wel & Hol& Hof, 25T ol /ol A
W2 ZAastal, 20TAAE 10 € F, 50CaAME 14 F HAEHA @dvtu Bustyoh

(4) DPPH -tz &A%

DPPHE W33 48 uze 2t 242 43 240 e 247 wgam 8y
Zol 2AHe FAHE P2 olgstel Fast THL AASEH P ASHT AUtk F
s 713 7Y F wAE AEe] DPPH 9t £7%5< Z43AIE Table 73 2ok,

Table 7. DPPH radical scavenging ability of garlic during red garlic processing

Concentrations (mg/mL)

Sample
10 25 50 100

Step 0 33.26+1.22% 55.32+2.06" 61.85+1.70% 88.53+0.87¢
Step 1 45.22+2 68" 44.34+7.80° 58.76+2.95" 70.40+2.25

Step 2 49.01+1.88" 72.49+4.03"° 90.97+1.08" 93.23+1.09°F
Step 3 39.35+3.19°" 60.68+3.43° 84.83+0.56" 93.45+1.93"F
Step 4 23.87+1.64 43.86+3.45" 72.79+1.71° 91.63+1.72%P
Step 5 19.89+1.44™ 33.40+1.07" 46.85+3.25 85.07+3.87

Step 6 32.95+2.26" 77.98+1.85"° 88.61+0.61" 96.16+0.67F

“‘Means with different superscripts in the same row are significantly different at p<0.05.
ATMeans with different superscripts in the same column are significantly different at

p<0.05.
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] g 2752 8oz Frkskslet, ol= Shin 5(2008)<]

Snts 7hE T AR 249 W S A msd w40l IAWEFF, A EY FU v&
E =YTE kst &40 FUHE 23 fARHATH AlER FE7F 10 mg/mL o W,
2%E step 69 32.95+226%% HmE w, St AR T, Al5Ho]

B e step 07} step 67+ol] A} ol5o] FoA4d JA F7HEA
E A AlEde] 50 mg/mL FEY uf, AAFAFE 50% o]
N = 25 mg/mL oA FE ThE Ao Hs| FolHoz =of,
100 mg/mLe] FENA= 96.16% = AFE A8 F 7 =2 ikt #4948 Bk Ent
s 7tF9 mAE F4<Q step 6914 ThE ©@Ao v DPPH &tz &~AFo] 438 A
L e = A 2o] AAE EAT B9 melanoidin 313HEo] T =Xy Ad=z

o
32
lo
=
Am
ol
@
D
o
N

Kim 5(1981)2 w4tz 4k 70% og&te F&E<¢ DPPH gtz £AFS 533 2
WA FE2EL2 &A% AY gigley 4 FE5EL BHTO fAMS BE=Z 73 gatst
92 et Bud v ged, ol B A¥ 9 step 0o B]&) step 1~69] 3H4Hs}E o]

ot

nts Fo thEAH 4zl EAQ flavonoidE v &35l #Hl=3gEF diallyl sulfide,
diallyl disulfide, diallyl trisulfide % allyl-cystein®?} 722 33313
FAZ Bawo] lth(Nuttakaan, 2006). T3+ nls Fo ZW kg Al
el =, Moreno 5(2006)2 &<l 10704 ol =/4dsiA Aol sArts
Maillard ¥h-3-9] A W5 DAA Lojx] amadori 30| Fqtst A3E Ad
o,

ine)

il

o

%

(2

Lot

)

olr

o

ox, AN

(5) ABTs @tz 2A%

ABTs= 2] 7]&(hydorxyl, peroxyl, alkoxyl, inorganic radical)¥ ®"hHg-8fe] <QFY3%H
ABTs'Z ¥4d3th(Lee 5, 2008). ABTs= DPPHS} 22 #tjzZto]lx| vt DPPHE A% &t
Zoln] ABTs: ool ahtiztolebe HolA Atol7h U gitst Bdd ulet % 2l
A3t AAsHE 5] Aozt Az thWang 5 1998).

ABTs 2t%t £7%& DPPHe 9@ ARFI5elA A A2 vEo ozHoz B4
o] S =AUt (Table 8). 25 mg/mLe] step 2~6 WAl ABTs &tz £2AF2 EF 50%
ol ol Ao, step 0~6 Wl M= ANEHY FE7t 50 mg/mL oYU w =T 60% o]
o] &A5E B4tk 100 mg/mLAAME TAE A5 mE {FHA o7t glAA T
88.70~97.81% <] W2 FAksisol BTk EF step 1~69] W9 F step 3¢ 10 mg/mL
FEE A RE AEE 7}2 2L AXR L step 07 MY w), FoFoz =&
ksl @A4e e B3], sk @2l step 62 10 2 20 mg/mLe] FEeA th
2 o us) feldes ®e ks B4S UEhATh ABTs Bz 275 AAF
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o5 FHAAVE 2oH O e HESHETL 2L ks EHo] HFoste ZloE
HugE bl AtH(Choi 5 2003).
Table 8. ABTs radical scavenging ability of garlic during red garlic processing

(%)
S , Concentrations (mg/mL)

ample
10 25 50 100

Step 0 27.67+2.75% 40.14+1.79" 65.45+0.95 91.24+2.35"
Step 1 31.37+0.59" 45.88+4.32" 65.59+1.03" 88.70+2.24%"
Step 2 36.92+1.80°" 60.06+1.84" 88.53+1.59° 93.60+1.63¢
Step 3 21.12+1.20* 59.51+1.41™ 86.83+1.05° 90.37+0.75%"
Step 4 38.44+4.74" 68.47+2.55™ 94.85+1.89" 95.46+2.30°P
Step 5 35.11+0.91* 60.20+0.61° 76.48+1.40% 97.81+1.58"
Step 6 46.89+0.40™ 71.97+1.37° 93.03+1.00" 93.39+3.62%P

“‘Means with different superscripts in the same row are significantly different at p<0.05.
“PMeans with different superscripts in the same column are significantly different at

p<0.05.

e
Gzt g A" A 1% FAA BAH AaF L 47
al

) 2 of AAE Folsts 5ol
GAFolng ofE ZHste] Qe BHL ARSE FVOE ol 88 + gom, BAYo|
255 40 A SAEER Fus BHol 2 BAUASS B FRE G usdn

Zrks 7hE F BAEE AEE AFStH $d¥ES SHI ZIE Table 99 VERASI

Eq9 Hrbs=rh Sl Wt feEo] oo FIISIAAL, step
17} 25 AQdg B ARdA Trls Az 33 AdH HE] fFAHoz2 FI5HAT
10, 50 2 100 mg/mLe] FER oA step 6= AT o] ¢35t FFE Zhol Z+zh 0.14,
032 @ 05622 T2 G A RT foFger Egton, 3] 100 mg/mL FEAE F

FE gol 05602 AR AE F /M 2 fdde ey
Shin S(2008)°] Arets, Areks B Swuise] A% B e 2B adde =3
A7 @4 9 dge F2E BE Zukso] Anks fuksd v g ¥ Acm
e @

BusYE, ot Srks Az Y Fol Mol AHE TUEL ostel ¥ A
of Arkge] Wstel o A UEhtE Aoz wuEty 59w, ot B 499 Fohsd
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Table 9. Reducing power of garlic during red garlic processing

(700 nm, absorbance value)

Concentrations (mg/mL)

Sample
10 25 50 100

Step 0 0.10+0.00™" 0.14+0.00"° 0.22+0.01° 0.32+0.00""
Step 1 0.09+0.01** 0.12+0.00" 0.14+0.00 0.17+0.01%*
Step 2 0.09+0.00** 0.11+0.01 0.25+0.01°" 0.38+0.01"
Step 3 0.11+0.00° 0.18+0.01" 0.27+0.00 0.40+0.01"
Step 4 0.13+0.00™” 0.24+0.02"" 0.26+0.01"" 0.40+0.01"
Step 5 0.14+0.01°" 0.19+0.00% 0.24+0.03¢ 0.35+0.00%
Step 6 0.14+0.00™" 0.21+0.01°° 0.32+0.00°" 0.56+0.00"

“‘Means with different superscripts in the same row are significantly different at p<0.05.
ATMeans with different superscripts in the same column are significantly different at

p<0.05.

(7) a-Glucosidase A 3|4
a-glucosidase= 47 A9 M| E 9| brush-border membraned]] Z#]3lH, &3 & BT
ZHAAE ZE3)(Bertozzisl Kiessling, 2001). F, Ao A o|FFo} tFFo &
£ 8 AAAA gr3EY FTE Aslsta, AF €7 Aes AASA HoE2HA(Bel,
-‘%— prs

of gt E A AWl JFTFE nAA Hri(de Melo 5,

Zrts 7HF F 9AE AlR9 a-glucosidaseo| TI3F A3 &4 ZI|Z Table 100 YERY
At ZF Algde] FET F7E4E a-glucosidase A3 EAdo] folHo g FUlEHer,
Eoks Az 33 BAd me folA7h GAT stop 09 Hls) step 1-6014 frolH oz

< EYch =3 vk FAQ step 62 ZE FEAA THE ©@A vlE] {9
=S 24 e 91e 1 (2240~50.97%), 53] 100 mg/mL2] FE A E 50.97%2 Al
a-glucosidase A3 BAL JeERQTE 2 A7 Azo)A FrjsL
3} T ol A a—glucosidaseﬁ] 3 UgE AAMHLS AEtT AU B4 Eo
AezA AL T dgo] FH8] At 5o Y MAe] FgL
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Table 10. a-Glucosidase inhibitory activity of garlic during red garlic processing

(%)

Concentrations (mg/mL)

Sample
10 25 50 100

Step 0 8.43+0.90** 13.89+0.25"* 18.65+1.92* 26.56+2.32%4
Step 1 10.26+0.57*" 16.55+1.89"" 24.50+1.57° 34.53+0.91®
Step 2 15.17+2.27°¢ 17.40+1.53" 21.67+0.95™ 37.13+2.15%
Step 3 20.50+0.46™ 24.07+3.19°° 31.00+0.88" 36.40+0.33%®
Step 4 10.88+0.26" 20.99+0.15° 28.07+2.91° 41.45+1.69%
Step 5 11.74+1.72°° 23.75+1.04"P 25.39+0.30"" 37.30+3.03®
Step 6 22.40+1.60°" 37.49+0.65™ 4353+0.12% 50.97+0.47%°

“‘Means with different superscripts in the same row are significantly different at p<0.05.
“PMeans with different superscripts in the same column are significantly different at

p<0.05.

2) AA ZAqA AxA Ivis 5 FEEY A 4

A zHAA Frked AR §F A5 FESY e FEEY AYBES AN
o, olu Arls 2 IZrls dFFEEY vn B4 T

1) vlE 259 Z2¥EA I3 2 pH

Anls, Srls 4 Srls 5 FEE o 28E2 FH2 420 nmolA| FFEE 3
stod YERSATE 2000 pg/mL FE] A5 FEHO FFEE A 27 Table 117 2
th ArkEe 0.0601%leH, TrlE2 014, Srts2 1152 vhs9 M4 ug Z2HEde] ¢

0.
Zol Z7lEQEH, FREL Wwd B o) Frlse Snisd] s B ol

&

Table 11. Browning intensity and pH in hot water extracts made from fresh, red and

black garlics

Garlics Browning compounds (420 nm) pH
Fresh 0.06+0.01* 5.05
Red 0.14+0.01" 5.01
Black 1.15+0.01° 4.94

#“Means with different superscripts in the same column are significantly different at p<0.05.
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pHE Arkseo] 5058 =H, FrksL 501, Srts2 4942 u}%ﬁ 2Hsyt JAgErE
pH7} AHdstsls AZez yeht, Arkscl Srksz 2 ¢ @uEde 44 71
T Al pH7F Yolthe 7129 A7 Ee FF 1251@ Erhs9] pH7L Arks3
Zol7h A2 Ao Hol Frkgd o3y Arksd fAMG 4de 7Hd Aoz FAHEN.

—_—

Z ¥l=, EdtH o= gl O-di-phenol ¢

Arts, ot @ Ioks %—’F—%%%Q % #s, E¥HExol= 9 O-diphenol &&FS =
A3t Ayt Table 129 Zth F 3E TS 20.29~31.35 mg gallic acid/gelRoH, =g
Hiol= xS 999~14.88 mg quercetin/g, o-di-phenol TS 457~13.83 mg caffeic
acid/go 2 Arls < Tuls < Zrls9 £o22 foFor =94

Arbsel vla] X187t olFolx Frbs B IZrksd dFel =2 AL Xy T
e mts F IF 3EEe] Hesd EEAE ASHAAU, EHYE 2FHo] dgEHUSH,
olmj A& o] YFof FtA AFHS I Hz sEel Fa=EH AEA S 3
FE F=7F FUtEO FEo] foldd Z#E FAE o] A2F= Choi F(2008)8 K1

= %/‘P?{P s o] AT

Table 12. The contents of total phenols, flavonoids and O-diphenol in hot water extracts

made from fresh, red and black garlics

(mg/g dried extracts)

Garlics Total phenol Flavonoids O-Diphenol
Fresh 20.29+0.39" 9.99+0.04* 4.57+0.03%
Red 27.15+0.07" 12.06+0.38° 4.79+0.02"
Black 31.36+0.11¢ 14.88+0.20¢ 13.83+0.07°

““Means with different superscripts in the same column are significantly different at p<0.05.

G) "= F%E<° DPPH #tZ &A%
& 250, 500, 1000 2 2000 pg/mLe] F=& Z3ste] DPPH 2tz 27
S 543 Z3e Table 137 2ok A|gde] w27t F7HE gt £745L folHer
JoH Ak Arkse 952~5822%¢ W2 DPPH #Hzd £A5E HYsd, Fred
0 pg/mLEEoNA 2642% 2™, 1000 pg/mL o]l = 50% o4 4AA4FS HYh
ZrkE 500 pg/mLole] FxEollA] 50% ol £AFE B FnksRt foHoR =
2 ksl FAE BYou, FrteR Antsd HEAME fofHer o ksl 4o
J= AR FAHIUT

k)
il
12
i
i
(i
i
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Table 13. The activity of DPPH radical scavenging in hot water extracts made from

fresh, red and black garlics
(%)

Concentration (ug/mL)

Garlics

250 500 1000 2000
Fresh 9.52+1.40%* 21.64+218™ 46.99+1.78 58.22+1.68%
Red 26.42+1 .50 32.29+1.37" 53.00+1.12 59.26+0.51%
Black 22.26+5.64°° 50.52+1.40% 77.64+1.12 88.63+0.82%°

“‘Means with different superscripts in the same row are significantly different at p<0.05.
“Means with different superscripts in the same column are significantly different at

p<0.05.

@) vt= F&59 ABTs &z 4 A%
Arnts, ks 2 Zo] HEZ 250, 500, 1000 2 2000 pg/mLZ &}
ABTs 2tz &A%S S35 2 able 140l YERd wle} ok

Table 14. The activity of ABTs radical scavenging in hot water extracts made from fresh, red

and black garlics
(%)

Concentration (ug/mL)

Garlics

250 500 1000 2000
Fresh 10.27+0.25 25.29+0.60™ 26.17+1.75" 34.83+2.60
Red 16.58+1.30°® 24.99+3.06"* 49.69+0.28" 56.10+0.30°
Black 30.95+0.65% 61.86+0.15® 89.17+0.82° 91.07+0.83%

“‘Means with different superscripts in the same row are significantly different at p<0.05.

“Means with different superscripts in the same column are significantly different at

AEe] Bt Zohgel we Arks < FRs < SRk 202 ABTs gUlZ 47
Se gogon A5 Anks B FrhEe 250 ug/mL FEAIA 20% B9 TAHL

Kol
BHY=d, ZrkeEd 3095%9 AAFS YeERRTE Auls2 2000 pg/mL FEOAE
34.83%=2 50% mgrolQEH HE ErI=L 1000 pg/mLEZ A 49.69%, 2000 pg/mL &



TZoA 56.10% 2 Anlso] vE fFor E& ABTs #tuzdk AAHFS HY. Infse
500 ng/mL FZoA 61.86% =2 Eriso] Zrtsd HSME o] wdor), Azl H
e =L U AATE B Arlsg o435ty Tnlsg MEEAE o AgEd &

Az F83 T 3= 4"

B =& 259 FE5ol2S I
T o2 =33 Axe Table 159 2t} A|5d9¢] 3U& L reductones’} A
e ooz AAFE, o Ao FRE

>,
N
fr
ot

=
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Table 15. Reducing power of hot water extracts made from fresh, red and black garlics

(700 nm, absorbance value)

Concentration (ng/mL)

Garlics

250 500 1000 2000
Fresh 0.08+0%* 0.09+0.01** 0.12+0.01" 0.15+0.01
Black 0.13+0.01* 0.12+0™® 0.14+0.01" 0.17+0.01°
Black 0.11+0% 0.19+0™ 0.3240% 0.56+0.01

“‘Means with different superscripts in the same row are significantly different at p<0.05.
“Means with different superscripts in the same column are significantly different at

p<0.05.

Arkse 8L 250~500 ng/mL sEA 27 g, w=7F Sl e
fFolrHeoz ggdo] AU ks 500~1000 pg/mL F= HAANA #2171 A
S}, 2000 pg/mL FZo A= 0172 1000 pg/mL F=o H&A FolHez =t Snf
T2 250 ng/mL FEA Frls Rt 22 FPES o), 500 ug/mL o] Al Ewt
SR foFoz =2 FAES YR

Maillard ®-g-oll oJ& A4dE S22 FLEHL2 HAE 712U hydroxyl7| ¢} 4 4AE
sAGeEA o BeS 2T F e LA B2 TIdske AR dHA A
(Lertittikul 5, 2007). watx] Enlso]l Enrtsd HsiAsE A8 o] Wehor}, Artso H
A4 Ee $9¥L B o] E3 rhse FUEAY AW Ao AR, Friso] An

5o J54e 35AT 5 e Aoz gy
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(6) Nitric oxide &z £ A%

Nitric oxide (NO - )= AA] oA NO synthase2] Zujztgof 2]3] L-arginine® Z F-E
AREE Wegol 2T A BT AZZgo] e thael A4E A4 AFWS,
Y S dodE AR d4HA JrhDing 5, 1988). Anks, &nt

o] A A ]
s % Irks dFFEEY NO oz 2758 43 Z3= Table 167 ),
= gz AASS Agde FEIF F7H g Ao,
BE AF A 50% mlgreldnt. Arksg 250~500 pg/mL =l 10% w|gto 2 4
So] Yokot, 2000 pg/ml FEANAE 2147% Pt Erts 2 ZalELS 250 pg/mL F
Sol A ZHZ 1455% 2 13.99% 8 Enls 2 Erlszhe] 93 gtk Enlsel NO &
Oz AAS5E oete] gast B3 nlxvbx] Ao m Enisd) HEAE Ao thih =
tet, Ankse HBIAE FAits B4l 22 AR FAHAUT

41

Lo
2
-
o
el
o
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Table 16. The activity of NO radical scavenging in hot water extracts made from fresh, red

and black garlics
(%)

Concentration (ug/mL)

Garlics

250 500 1000 2000
Fresh 6.56+0.91** 9.45+1.14* 17.34+1.82" 21.47+2.22%
Red 14.55+0.61%" 17.40+1.43™ 21.54+1.49% 24.46+0.76"®
Black 13.99+1.82°" 20.76+0.68™ 35.97+2.78 45.39+£0.25%

“‘Means with different superscripts in the same row are significantly different at p<0.05.
#“Means with different superscripts in the same column are significantly different at

p<0.05.

(7) a-Glucosidase A3 &4

Arks, Frks 2 Zrks A5FEEC UF I B 4] YRO 2 in vitrod A
a-glucosidase A3 THE 243 A= Table 173 2Th mls @5422Ee q
glucosidase A3 o] A8 B F7bel g folzoz AeEou, 2000 pg/mL
FEAAME o 0% MaH Dol ke Helgith Arks 2 FrhEE 250 pg/ml B
A 11.64~14.90% 2 F2A2F7F Y et Srbse 2153% 2 a-glucosidase A 3&/do] Tha
=kt 1000 ug/mL F=AAM = Trls 2 Srls 7H9 o-glucosidase A& o] {227}
glol, Brlse Ents 59 a-glucosidase A EAHE JERE Aoz Q=)

B[}Y

1
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Table 17. The activity of a-Glucosidase inhibition in hot water extracts made from fresh,

red and black garlics
(%)

Concentration (ug/mL)

Garlics

250 500 1000 2000
Fresh 14.90+0.47* 17.51+0.23" 18.76+0.88™ 24.39+2.01
Red 11.64+3.19** 13.83+1.74™ 22.94+0.93® 28.35+2.23
Black 21.53+0.80"" 26.68+0.70" 24.3140.13% 30.60+0.71

“‘Means with different superscripts in the same row are significantly different at p<0.05.
“Means with different superscripts in the same column are significantly different at

p<0.05.

3 ks S 2RE] Az R AARY B4
24 zA0H AZE Frhsg ol gstel £3} 40 ¥
Azl BUBHL THSAL.

St
o
R=)
A)
ofol
a
lly
®
i
S
St
il
filo

*
£8S butanol BEEo] 821%% 7} ZLgrowm, I
hexane, chloroform, ethyl acetate 2 & B3EL& Z}z} 029, 038, 0.1 2 083%= EF 1%
olslHtt E¥E9 ZAWEZE FHFE 420 nmollA FF T o= veld AF= Fig 29 2
©.™, chloroform & E&Eo] 08022 E} E&EJ H|3] Fo¥oz2 =om™, hexane £33 &
(046)7} = EEHE(045)o) Hls] oF 1.78) A= =2 FaFo|tl. Ethyl acetate ' butanol
BE8EL 03 olste &l

G

e
08
0.6 |
0.4 |
b
0.2 | . a
[s] 1 1 1 .

Hexane Chloroform Ethyl acetate Buthanol Water

Absorbance 420 nm

Extracts from different solvents

Fig. 2. Browning intensity of solvent extracts made from red garlic.
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& Eoll A 13239 mg/go 2 7 =9kon, the-
23 Eo|g)en, butanol 53 E9] ko] 3513 mg/go 2 7Y Wokth SR o=
= hexane &4 1622 mg/ge 2 7I¢ %o H, thg2 2 chloroform 3 &= 10.69
mg/golAen, 1 9 EFEME 10 mg/g sttt

=
il
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flo
=
D
e
5
L
D
ME
_lk&l
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Extracts from different solvents

Fig. 3. Total phenol and flavonoid contents of solvent extracts made from red garlic

Shin 5(2010)9] Enis &n
e 7 FFel =ofF 4
Erls BYERE o9 A -
o] gl THENA Fistsol =& AR A FEH A

= =

(3) DPPH 4z AA%

Zrts &uidE E8E&E9 DPPH &tz &AFE 625~1000 png/mLR 919 & X700 A]
743 2= Table 187 Hoh A8 FHI7bs=7l BoldsE stz S7HEA=H,
E THES AQS 2 ENA 625 ng/mL 2 125 ug/mLE=d A= A7 glglen,
250 pg/mLol’de] FEoA= FoAA] AsansE Btk AR 28 E9 FTHA wEA =
chloroform EE&FA &Ao] 714 =} 1000 pg/mLEg=oA 48.64%, TF2-S 2 ethyl

acetate EE 5 o] 43.34%, B EFEo] 41.14% ¥, 1 ¢ BEFEJA = 30% ol5t¥uTh Z
nts &E E8E59 A9ox chloroform &8 Eo|A DPPH stz 4750l 7 Eof
1000 pg/mL FH7FA] 91.56%H o™, t}22 2 ethyl acetate & Eo] 87.08%% ZHozE R
Ho] DPPH #ttjZ &A 50| 2 Srks &l gEo] vy &ud R3}do] 73k 4
olgtx FAHE v AeH, FrlsE ol FAE Aeg AGdHT H&o| Fnls EFFE
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Zo| DPPH #T]2 £7%52 Zrjsd Haas fosez wo&z»} ekl B8 Bo
Aoz BIH i, Frisol Irisdl Ha) ZAEsL B AL T B o Fris

_4

o] Zulso] H]3] DPPH #uZ £AS50] %o AL LA w}% ZHEde A4 A=
A3 JFAo] sle Aeg FHHEY.

Table 18. The activity of DPPH radical scavenging in solvent extract made from red

garlic
(%)
Concentration (ug/mL)
62.5 125 250 500 1000
Hexane 6594051  7.19+1.17**  1149:0.76™  0.17+060°  28.87+0.45"

Chloroform  11.44+088®  11.65+0.22°®  18.19+042™ 29.91+022%  48.64+0.32%
Ethyl acetate 11.90+0.17°° 12214140 16724255  28.09+1.49"  43.34+152%"
Butanol 7.01£0.74**  6.96£056™  817+096™ = 9.87+037"  12.74+052%

Water 13.3740.96°  16.25+0.36°C 17404069  26.83+0.66%  41.14+0.55°

Each value represents mean+SD (n=3)
“‘Means with different superscripts in the same row are significantly different at p<0.05.

“*Means with different superscript in the same column are significantly different at p<0.05.

@) ABTs &tz &A%

Zrks &uiE 2859 ABTs @itz &75-2 Table 199 2T} AR9 IV} 571 F
7hgrel melk ABTS ez 242 foFez Aesiglen, 1000 ug/mL 3H7HA|
chloroforem, ethylacetate @ & EZEo|A 70% o]iel AAFE RS}, hexane %
butanol B & E2o] ALo= 50% v 7ottt E3] chloroform E&FE9] A%, B 4A¥
AREEE FEQ] 625~500 ng/mLe] FEHELAANA B Y F B FHeE =2 LAT
S B3en, o2 & —1:?4?4 ol Atk

DPPH®Y ol v]3] thAZt &Ao] =

stglem, Zrks chloroform 8 &Eo] B £ ERT ABTs &AGol =9d 7

o gujd BIYEFHE F Xt ZAYUY. FTrks dF-FEEY ABTs #olzd &A%
Arlso 1oHHL I Eaksd HEAE e Aoz BawEoe] AT o3 &4 7|7t
7 Az wel ZREAY Aol 2V gl L AAFE AolE Hol=

A zZr gk
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Table 19. The activity of ABTs radical scavenging in solvent extract made from red

garlic
(%)
Concentration (ug/mL)
62.5 125 250 500 1000

Hexane 8.31+0.69%° 12.94£057"®  8158+045%  3214+1.29®  47.30+1.02%
Chloroform  25.15:0.63"°  36.77+1.63%  5127+1.37F  70.01:0.75%  72.62+0.49°%
Ethyl acetate 8.39+0.73%"  17.45+1.06™  31.70+0.67C  56.13+1.50%  76.62+0.60°"
Butanol 3.82+057*  268+1.01%  657+1.05™  16.35x0.99%*  32.80+0.37%
Water 10.66+0.32°C  33.78+1.42°°  3361+0.79°° 57944055  77.68+0.66"

Each value represents mean+SD (n=3)

““Means with different superscripts in the same row are significantly different at p<0.05.

*PMeans with different superscript in the same column are significantly different at

p<0.05.

(5) FRAPY o o3t a4k}

T
Frls §E 23E

2,

[e]

L
s
o =
FAstsE 54

o

Fod FeSOy GEo 2 vhebll A3b= Table 203}

Table 20. Ferric reducing antioxidant power of solvent extract made from red garlic

(FeSO4 eq 1M)

Concentration (ug/mL)

62.5 125 250 500 1000

Hexane 13.33+1.67°"  38.40+2.95™ 12555+2.55° 342.96+2.24"° 892.07+3.59°
Chloroform 33.33+1.67°F  92.34+0.88°° 24444+347F 48856+3.36"" 934444536
Ethyl acetate  17.18+1.89°  96.11+0.96™ 17556+1.93 338.33+6.67%C 562.22+4.81°
Butanol - A oA A 15.11+2.79"  37.22+0.96*
Water 16.11+0.96"  2555+2.55"  116.11+4.19% 27222+1.92® 522.78+4 .81

Each value represents mean+SD (n=3)

““Means with different superscripts in the same row are significantly different at p<0.05.

“*Means with different superscript in the same column are significantly different at p<0.05.
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ofr

FEoll gEHor Fakgso] Frtelgen, 53] chloroform ¥ &o] 7}
L B, Lo 2E hexane £FE o]t} Butanol EFE2 ZH9dl=
625~250 ng/mLe} FEWH A Fikstsol ERtA] @gken, 1000 ng/mLe] FEAAME

3722 yM=2 7} &4 o] ottl. Chloroform £ 3E&-& butanol £ & &9 vlajA]= <F 254]
Az =& &AL B9
Srls 2889 riskse HubHoz chloroform, hexane EEEo|A =4 JElt=d,

chloroform 2 &E-2 hexane E& &) H|3| ZHEZAS afo] o 1.78) H:

E I EL chloroform & & H3| & Hls 2 ZtHxo|E Ffo] foHoz =9t

(6) Tyrosinase A 3|5

Znls &l B EE 9 tyrosinase A5 e FH3 ZI= Table 213 -t} 250~1000 p
g/mLe] FE=MH o)A tyrosinase AT 60~70% HEZ=2 A5 FF Z7}9)
EAAA FAA7F ek wEkd B A 250 pg/mL mgke] FEE 7.8~125 ug/mLe)
s=ELdA FAHHAS. 78 pg/mLe] FEA EFrls BEYE tyrosinase 352
ethyl acetate B EoA 1747% 2 7 =%oH, v 2 & > chloroform > hexane &
29 Fo|gen, butanol EEEL 462%% 7HF W& Aot wrHo) 125 pg/mLe)
FTEo A= hexane E B EIFE9 FAHo] 7HF =kom, chloroform, ethyl acetate 2

butanol 28 E& A& FAFSE 50|

7 ‘-t o
= O -

Table 21. The activity of tyrosinase inhibition in solvent extract made from red garlic

(%)

Concentration (ug/mL)

7.8 15.6 31.2 62.5 125
Hexane 953+0.66"°  18.15+0.70®  33.94+0.66 5141+1.15%  54.08+1.34°
Chloroform  10.22+0.68°  1849+0.42"®  30.11+1.78®  44.89+0.64"®  47.87+1.64"
Ethyl acetate 17.47+124%  232+153%  32.06+0.487C 42694024  46.74+0.22°*"
Butanol 4624048  7.04+0.12*%  2693+1.57*  40.80+0.72%  45.07+0.25%
Water 13.60+1.00°°  17.41+038"  3243+0.35C  4653+1.20®  52.49+1.58%

Each value represents mean+SD (n=3)
““Means with different superscripts in the same row are significantly different at p<0.05.
#“Means with different superscript in the same column are significantly different at

p<0.05.
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(7) a-Glucosidase A 3%

Zrts &WiE E8EY a-glucosidase 352 Table 229} Zt} AJge] 625~125 u
g/mL EEoA a-glucosidase A3}5ol ERA] @9k, chloroform 2 %E-2 1251000
ng/mL FEY oA 27.28~80.54%, hexane & ethyl acetate & 2E-2 250~1000 ng/mL &
Tol A ztzt 27.71~69.17%, 16.01~64.91%2] As)5< HAth wrdo] butanol 2 & EIE
o Aol 500-1000 pg/ml FEAAT Asi5g BHow, YR B AR M Uy
t}. Hexane % chloroform ##&2 1000 pg/mL FE=XHth 2383 500 ng/mLe] 5ol A
a-glucosidase A 5ol FoH02 A eht AR Rk UF &b Wl FaHl
A Ane) 4 g

Table 22. The activity of a-Glucosidase inhibition in solvent extract made from red garlic

(%)

Concentration (ug/mL)

62.5 125 250 500 1000
Hexane - ac - bb 27.71+0.28° 7383042  69.17+1.05°F
Chloroform - aA 27.28+1.88"°  50.36+1.33F  80.54:0.31  59.32+1.06%
Ethyl acetate - - 16.01+0.87°°  27.08+1.86"  64.91+0.78°
Butanol - a8 - bB - oA 7164055  19.15+1.67"
Water - ab - bA - B 17.39£0.18"®  51.67+1.58®

Each value represents mean+SD (n=3)
““Means with different superscripts in the same row are significantly different at p<0.05.
*PMeans with different superscript in the same column are significantly different at

p<0.05.

719l Enls &ujd B3 FA izt &S SAH3 A3 FZ hexane @ chloroform
[e]

ol k=, ols Frks &viE BEFES FistsHE FARE A

o AAE 2 EZS AT 7AUY hydroxyl7|et 4 AAE 3AFo =N oz
S AT F e 94 EZA 93 F4EHES YEhle ZeE dHA JeERE F
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shsel gastse ek 3o W BA d¥mE wdAel g Aoz AL o
A B AP BT Fobs gvd RHEDA 3 dlE, Tohulols 9 2w BAd gl
A Aol2 Holt Ao Hol Frks FHEBY FASL ofF B FTAEo

Xﬂié}@l 15 brixe] F=2 ZHsIAUTH o|2HH F d= I R
SE W Table 23). Alz¥ Zrles
25 T F Hs g2 23541 pg/mL‘}ioU% ZHol= gL 16281 ug/mLE, o]
ZF de T dis) oF 692%F A AT 280 nmolA FHE= Fatstd EF 2 oW
= g EAE FAY 7 U= AR Frbs %%%ﬂ E4EE 054959t} 420 nmo)
= 2 o7 1.
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Table 23. Total phenol, flavonoids and browning index of red garlic extract

Red garlic extract

Total phenol content (ug/mL) 235.41+7.38
Flavonoid content (ug/mlL) 162.81+2.81
Browning index in 280 nm 0.549
Browning index in 420 nm 1.149

4

grts FEEY AUBEES LotEr] $ste] DPPH 9 ABTs 2|z 4753 FRAPH
o o3 FatslsS FHSIAT. Frks FEELS 15 brix ¥EF 100%2 7|Este S/
E 7sle 1, 3, 5,10 B 20% T2 2t FH3 A= Table 2491 ZTh A5 9

=7t 7RSS g4dst ARt foHeR A HUT
52 1% F=dA 10.50% o™, 20% FEANA 60.71%7HA] Z7}E
o} ABTs 3ttt &5 SAHE EE sl DPPH &tz £2ASEY ¢ttt o
7} DPPH #tjZd £ASLE A% vz 771 027 q
ol ABTs ttlZel &AFe] o &4 FHEthe 47 2 I35 Th FRAPH %
Frsbse 20% FEAA 567.50 uMe A4S HYEH, ot s &nE ZIE
ethyl acetate 3% E(1000 ng/mL)e] &A1 562.22 yM3I} FAFSE FFo|ql). whala] B
Toll AHEE Frks B9 &7t A2 20%Q A& iaﬂé}ﬂd Euks 15 brix 100%
=4 A Auddol 45 S Ao s FEES o] &5hd
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s HE 2R
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olr
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Table 24. Antioxidant activities of red garlic extract

Concentration DPPH radical ABTs radical FRAP assay
(%) scavenging activity (%) scavenging activity (%) (FeSO4 eq 1M)
1 10.50+2.31° 18.50+1.75° 90.42+6.72°
3 24.17+2.00° 45.80+0.71° 263.34+3.04°
5 36.57+1.15° 53.30+2.28° 297.92+5.67¢
10 59.01+1.31¢ 73.39+1.93 399.17+6 45
20 63.71+0.34° 78.96+1.19° 567.50+14.99¢

““Means with different superscript in the same column are significantly different at p<0.05.

Table 25. Effects of various garlic powders on body weight gain, food intake and food
efficiency ratio (FER) in obese rats induced by high fat diet

Total body weight gain Food intake  Total food intake

Group” (8/4 weeks) (3/day) (/4 weeks) R )

Normal 160.80+9.26* 19.10+1.87" 534.72452.54" 30.33+3.68"
Control 183.20+14.17™ 16.99+0.84° 475.80+23 55" 38.46+1.07¢
FGP 169.80+9.58% 17.98+0.90™° 503.44+25.31° 33.73+1.02°
RGP 187.80+8.13° 18.86+0.63" 528.14+17.73" 35.61+2.29°
BGP 177.80+11.39™ 19.03+0.53" 532.90+15.03" 33.34+1.37°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 1

?Values are meanSD (n=7)

AFF7HES BAT(16080 g/4 weeks)HTh TA|baol2 W g ek Of 27 (183.20
g/4 weeks)¥ Zrls Fo|H(RGP)o] 187.80 g/4 wecksZ =
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Table 26. Effects of garlic powders on organ
induced by high fat diet

weight and fat contents

in obese rats

Group” Normal Control FGP RGP BGP
Organ weight (g/100 g B.W.)

Liver 3.06+0.36™  348+025°  3.09+017° = 3.24+0.23"  319+0.25%
Heart 0.32+¢0.03™  0.3420.02 0.33+0.02 0.31+0.03 0.31+0.02
Kidney 0.61+0.04™  0.65+0.03 0.65+0.04 0.62+0.04 0.61+0.05
Spleen 0.17+0.03™  0.20+0.02 0.18+0.02 0.17+0.02 0.17+0.02
Testis 0.98+0.08™  0.96+0.07 0.99+0.08 0.94+0.06 1.01+0.03
Fat content in rlr)ody (g/100 g B.W.)r | | o
Body fat 9.92+217*  15.02+1.09°  14.48+1.15" 12.19+1.84" 14.01+3.11°
Visceral fat 0.94+0.51™° 1.41+0.27 1.18+0.13 1.13+0.20 1.16+0.23
Epididymal fat 1.48+0.38"  2.01+0.34°  196+022°  1.81+010  1.87+0.20"

“"Values in a column sharing the same superscript letter are not significantly different at p<0.05

URefer to the Table 1
?Values are meanSD (n=7)

NS : Not significant

Table 27. Effect of garlic powder on obesity index in obese rats induced by high fat diet

Group” Rohrer index Lee index T.M. index
Normal 31.98+2.30% 311.26+7.41° 54.99+3.74*
Control 37.47+1.20° 328.25+3 53¢ 63.77+1.88°
FGP 36.86+1.32% 326.45+3.94™ 62.85+1.97"
RGP 34.31+2.00% 318.64+6.13" 58.90+3.17°
BGP 36.26+3.26™ 324.45+9 54> 62.04+5.35"

““Values in a column sharing the same superscript letter are not significantly different at p<0.05

DRefer to the Table 1

?Values are mean+SD (n=7)
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@) 93 & A4, F ZU2AE L FAAL FF

H kS =3 FHolAl Hole 3%FFELR msERS FolF ? g3 F AL, T =
H2EE 2 FAANE FHL A3 AFE Table 283 Zoh F AL tzFoA o
26% A= FIFstRCH, Arks FlTFGP)E tzZd v #a 0}9}3 EAHQ =}ol
= At Fris 2 3nis Folde Z+zb 22767 mg/dL, 24267 mg/dLE A

.

(22774 mg/dL)sk §A1 $F7H4 HEHAL F TH2HE FFS BE 4

g7t YAtk FAATE A4 G Y

= gasdon, drke Folre AATH AAT FEIAG Fo, FHE 5

PRE FolTe AATUG of 3% I} At AeseH, F ATRD felRE 9
2

A) T EU=HEY FEF2
37 glev, grke 2 Srks AAe 4 A3 FE7 A
o2 Jeigton, olg} o]l A Fo FHAAY FHo Hihe EAEH ¥ lipoprotein
lipaseol] 93] Zzr|Z 23 VLDL-CY &37F A8 Axz 45 HKim 5, 2003), 17
W Aold] o3 vigk f = HFH Ay A FHzHERTE FAAYY FE Had F

oA Aoz e

Table 28. Effect of garlic powder on total lipid, total cholesterol and triglyceride level on

serum in obese rats induced by high fat diet

(mg/dL)
Group” Total lipid Total cholesterol Triglyceride
Normal 227.74+5.28% 58.82+5.49N° 54.29+5.96"
Control 287.67+15.87° 60.79+5.94 62.64+2.09°
FGP 267.67+19.81° 58.42+0.94 48.80+545"
RGP 227.67+8.17° 56.91+1.91 36.28+3.04°
BGP 242.67+21.86° 57.44+4.88 37.08+3.15"

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 1
?Values are mean+SD (n=7)

NS : Not significant
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(5) €3 HDL-C, LDL-C, VLDL-C, #9733 x 4 5 Ada2dd A+
AW AAALY] o] dAEE E F e FUzHEF=Es sH9AgAT 2 AdadS
=

AFA+E AT ZIE Table 299 UrE}lH?i‘:P- HDL-Z# 28 &2

AFS thxTol 9.68 mg/dLi 74 49}231, SrkE Feolwol 7B WdAT s £

fFoxtE gtk A¥TolA feldor LDL-ZH 22 FFo

& ax7re] mANA WEY Ao AzaT

VLDL-2¥ 28 8& nh5e oA FAEI o] foHoR Fe Fol
Atk BWASASG JPRAR APAS BT OzTol P4TH AYT fUHoz
wgtom, o B2 Folz ZAEI AAS FEOZ FRFYG

B AT A Aoz A% wg f2 AcA € F IDL-Z#2HE3} VIDL-Z7

HO =
sHZ WA BUAE 5o 4T AV ol el ERHQ o AlzHth

Table 29. Effect of garlic powder on HDL-, LDL-, VLDL-C level, Al and CRF on serum
in obese rats induced by high fat diet

HDL-C LDL-C VLDL-C
Groupl) Al CRF
(mg/dL)

Normal 42264223 466+0.49° 10.91+1.45° 0.40+0.04° 1.34+0.07°
Control 34.78+5.21° 9.68+2.00° 13.01+1.00° 0.77+0.23° 1.77+0.23°
FGP 442942 37° 8.26+4 .87 6.42+2 .05 0.37+0.11° 1.37+0.11°
RGP 45.65+5.19" 5.66+0.91% 6.82+2 50" 0.31+0.03° 1.15+0.17"
BGP 41.30+4.63" 7.92+1.18% 6.54+0.10° 0.37+0.05% 1.37+0.05%

“"Values in a column sharing the same superscript letter are not significantly different at p<0.05

URefer to the Table 1 ?Values are mean+SD (11=7)

(6) 3 GOT, GPT ¥ ALP &4

DA Hold] @ wg fE A 4rks, Fris B Ivks $ANZ 2RE 4ol
ol 3% H7bEel A7 F gl 7 &4 AEE ALgSHE GOT, GPT ¥ ALP &4 $4€

=73 Av= Table 3037 Zth GOT AL uxw} 2jo]E Fo|3F T+ (181.07 Karmen
unit/mL)o] AHAF (153.21 Karmen unit/mL)of| H]3|A <F 128} F7}st¥ e, nfs Bt
FolTe thxdd HlE fFoFoezr FTAEFIUTY. GPT BAHE thxTo] 6255 Karmen
unit/mLo.2 FArFol uld] oF 1.2v) Frisiged, Arks FolEd txTol Hs oi

gastgont BAA Role 99, Frhs 2 Ervhs FolTL FATI 441 £EoR
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IR =
ATk FAATel HlE] tExo] Egkow, mls 2ES FolstAe u FAATEY AATHE
d3s BTt
B AgAzn uxw Aolo Anls, Frls 2 Sris9 FEAE EHY Hule w1
A Aoz A F7HE GOT, GPT ¥ ALP @Ao] Hasle Aoz Hol vkg ¥ nls9
Az 7tFFol 1 AFe vse Al EHA o7 AALT

Table 30. Effect of garlic powder on GOT, GPT and ALP activities on serum of obese
rats induced by high fat diet

GOT GPT ALP

Groupl)
(Karmen unit/mL) (K-A unit/mL)

Normal 153.21+2.74% 52.09+5.04° 25.90+3.19™
Control 181.07+2.80° 62.55+5.83" 27.55+1 83
FGP 157.14+4 46" 59.94+1.31° 23.67+2.09%
RGP 147.5045.74° 50.62+3.31° 20.67+1.81°
BGP 153.04+4.87° 51.30+2.53" 21.10+2.56°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 1

?Values are meanSD (n=7)

(7) A glucose, total protein & albumin $F

AL Aolel vhe BUE ARG 427 AV F WY, 2 wud 9 9w
FE 54T A= Table 313 vk 92 EE AF T FAA7E gl 5 @A
e FAgToA 521 mg/dLY=d, vls B2 FolAl 529~591 mg/dLE AATEH=
A Aot Tt dFER TS BE AP eIt RS HolA T

Futot b Z2 alliumd AERS 1GE Aol AHAFA ded ¥ FUhek ¥9 #H
Ao a33 O]ﬂ-i’ Bug o] 9lem(Changs}t Johhnson, 1980), wtHel| wA|EF {2 3
o stEEEE 1% % 3% FEo=2 F7IgE A-gode T H& 7ol da=Edert

o Ade 012;11’4-—‘5 Bu% Qth(Lee, 1991). 3 Ali 5(1995) 2 Jain 5(1993)2 LUAFAH
A PieRoz A% Wwel 7t BAY & gnkn Rasgsd, oL yee B o
Tob oAb Avher.



Table 31. Effect of garlic powder on glucose, total protein and albumin level of serum in

obese rats induced by high fat diet

(mg/dL)
Group” Glucose Total protein Albumin
Normal 115.12+11.07" 5.21+0.18" 4.68+0.06™°
Control 115.50+11.26 6.20+0.61" 4.68+0.30
FGP 114.60+58.49 5.91+0.90® 4.81+0.17
RGP 112.19+13 44 5.88+0.33% 4.80+0.24
BGP 115.69+12.31 5.29+0.16 4.92+0.61

“"Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 1
?Values are meanSD (n=7)

NS : Not significant
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mg/g, AATE 1250 mg/g °lReH, Arts FolTL 11.22 mg/g Frnts Folvd
12.37 mg/g, 3nts FolT< 1281 mg/ga s gAastyen, APt B4 F ol
= s

Al 2141~22.75 mg/ge] WLl o™, Erts £ FolZoAl of
2 ZaFdnt. T FH2HE FHE dxTol 201 mg/goldlen,
=l

oA BT AR RN FHALE
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PO ]—‘EH](IgarashiQ]- Ohmuma 1995), ol FAAWe FF A=
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Table 32. Effect of garlic powder on total lipid, total cholesterol and triglyceride level of
liver and heart in obese rats induced by high fat diet
(mg/g wet liver)

Groupl) Total lipid Total cholesterol Triglyceride
Liver
Normal 22.62+2.31% 1.99+0.40™° 12.50+1.21°
Control 38.90+4.05° 2.25+0.16 17.22+1.44°
FGP 30.36+3.91° 2.10+0.14 11.22+0.88°
RGP 26.08+1.20" 2.18+0.22 12.37+1.70°
BGP 25.46+1.91° 2.16+0.26 12.81+1.53°
Heart ) 7 7 7
Normal 19.13+2.37* 1.34+0.21° 3.15+0.66"
Control 24.88+2.35° 2.01+0.11° 7.18+0.72°
FGP 22.75+1.94% 1.75+0.10° 6.56+0.51"
RGP 21.41+0.87° 1.45+0.24° 6.50+0.21°
BGP 22.06+1.31" 1.47+0.15° 6.60+1.23"

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 1
?Values are mean+SD (n=7)

NS : Not significant
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Table 33. Effect of garlic powder on TBARS contents and antioxidant activity of serum

and liver in obese rats induced by high fat diet

Serum Liver

Group” TBARS content Antioxidant TBARS content Antioxidant

(mmol/mL) activity (%) (mmol/ g) activity (%)
Normal 32.49+1.86™ 55.89+2.82° 206.05+8.00° 32,7443 45"
Control 45.83+6.39° 49.43+0.04° 296.25+23.80° 27.41+2.24°
FGP 41.38+3.80 50.50+2.07* 223.42+10.37" 34.8240.68™
RGP 36.40+0.82% 68.05+2.63° 184.49+17.53° 35.00+1.55°
BGP 36.44+0.75" 52.38+1.85" 222.52+3.40° 38.93+3.96°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 1
?Values are mean+SD (n=7)
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Table 34. Effect of garlic powder on total lipid, total cholesterol and triglyceride level of
feces in obese rats induced by high fat diet
(mg/g)

Total lipid Total cholesterol Triglyceride
)

Group'
1 week 4 weeks 1 week 4 weeks 1 week 4 weeks

Normal 1669346  16.75+0.59° 137016  1.33:0.49° 0.21:0.02"  0.2120.02°

Control  3057+326" 26.99+2.15% 2574035 258+0.17° 0.57+0.09™  0.49+0.07°

FGP 3201+222° 3112393 3.01+0.23°  4.11+0.83 0.75£020°  0.82+0.10°
RGP 2955+2.87°  31.06+2.37° 2.80+0.13"  3.87£0.29° 042:0.23®  0.89+0.15¢
BGP 2792+514°  2456+2.71° 2974037  2.9420.44° 0.56+0.18™  0.84+0.22¢

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 1

?Values are meanSD (n=7)
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olgg&-2 thxTo Hlste] 1, 3 H 5% FolTodA] 238 &F 25~55% HLR FUIste A
s BAAR, Frks FEE 7%E golotde W, xR fAsth o 292 B
o Al nAW o)z A%k AF T Frks dFFEEY 7% Y Fol7t &

Table 35. Effects of red garlic extract on body weight gain, food intake and food
efficiency ratio (FER) of obese rats induced by high fat diet

1) TOFaI body Food intake Total food intake o
Group weight gain FER (%)
(s/4 weoks) (g/day) (g/4 weeks)
Normal 157.75+7.23% 20.00+0.09" 560.00+1.63° 28.84+1.81°
Control 186.75+13.55" 18.74+1.03° 524.65+28.71° 38.77+0.94%
RG-1 200.75+11.32° 18.21+0.43" 509.75+11.99* 39.80+1.75°
RG-3 192.00+25.10° 18.61+0.71° 521.10+19.84° 41.06+1.72°
RG-5 198.25+24.70" 19.19+0.58" 536.95+16 47 40.27+1.93¢
RG-7 179.75+17.17% 19.15+0.35% 536.88+9.69%° 37.03+2.13°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 2

?Values are mean+SD (n=7)
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Table 36. Effects of red garlic extract on organ weight and fat contents of obese rats

induced by high fat diet

Group” Normal Control RG-1 RG-3 RG-5 RG-7

Organ weight (g/100 g B.W.)

Liver 2984036  356+021° 3.30:0.21° 3.41+0.08™ 3.082020"  3.0320.05°
Heart 0.31+0.02°  0.35+0.02°  0.30+0.01°  0.2920.01" 028:0.01°  0.3120.01"
Kidney 0.610.05™  0.66+0.02 064003  061:003  062:004  0.66+0.07
Spleen 017:0.03*  0212001°  017:0.01°  0.18:0.02"  017+0.02*  0.16=0.02°

Testis 095:0.06™  0.98=0. 06“ 0.85+0.03°  0.8820.06™ 091:0.03™  0.90+0.08°
Fat content in body (g/100 g B.W)
Body fat 936+0.70°  1534+097° 1386+0.77° 11.10+2.49° 1036+141° 11.00+0.63°

Visceral fat  1.48+038%  221+047° 1962037  2.09+024° 1.932050®  1.91+0.07%

Epididymal

fat 0.94=051™  1.4120.27 1.1820.41 1.1620.14 1.1220.11 1.1520.14

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 2 ?Values are mean+SD (n=7)

NS : Not significant
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Table 37. Effect of red garlic extract on obesity index of obese rats induced by high fat

diet

Group” Rohrer index Lee index T.M. index
Normal 31.37+2.12" 309.29+6.86" 53.98+3.44°
Control 37.85+0.99" 329.39+2.85° 64.31+1.67°
RG-1 35.83+0.94% 323.45+2.58" 61.66+1.45"
RG-3 34.58+1.95™ 319.3746.05" 57.03+4.28°
RG-5 32.14+1.52° 318.82+10.73" 55.76+2.42°
RG-7 32.97+0.74% 314.46+2.39" 56.85+1.08"

“dValues in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 2

?Values are mean+SD (n=7)
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Table 38. Effect of red garlic extract on total lipid, total cholesterol and triglyceride level

on serum of obese rats induced by high fat diet

(mg/dL)
Group” Total lipid Total cholesterol Triglyceride
Normal 208.95+8.30%? 53.03+3.52° 43.81+2.09°
Control 267.72+6.87° 61.38+5.67" 64.56+1.62¢
RG-1 190.17+9.95° 59.12+2.09% 42.30+5.74%
RG-3 176.42+9.76° 59.75+5.79% 38.84+2 55
RG-5 156.84+7.88% 59.51+2.66% 38.07+2.35
RG-7 146.99+9.28% 58.19+6.26 34.3142.73"

““Values in a column sharing the same superscript letter are not significantly different at p<0.05

URefer to the Table 2 ?Values are mean+SD (n=7)

(5) €3 HDL-C, LDL-C, VLDL-C, 5938 A 4 2 a4 AAF
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a AHNA mlEs 12%TEL2 BEFolstdes u, 87 F Zd2H
B A o] HaET iiEM Qe ™, Choi 5(2005)9] AFdME 657 1A
=5 BFHANA 233 AnkE S ARSI €3 Ad FEE F
A3 A7 F Zul2HE, LDL-C 2 F4A%e] A3 #Aasiith &, FH2HE 20|
3%9 mlERES Folstgdeu HDL-C2 ZF7ista LDL-C2 FAadca Hiudgk b ot

o = Q13 HDL-C9] =7}¢} LDL-C3} VLDL-C9 Za
So] BgHoe Fgsd FuRSARI 4ERARe @40l Bl Ao Az

Table 39. Effect of red garlic extract on HDL-, LDL-, VLDL-C level, Al and CRF of

serum in obese rats induced by high fat diet

HDL-C LDL-C VLDL-C
Groupl) Al CRF
(mg/dL)

Normal 31.57+0.63"2 14.46+3.14° 8.76+0.42° 0.68+0.14° 1.68+0.14
Control 28.17+0.98° 2215+4.73" 12.91+0.32¢  1.18+0.18° 2.18+0.18°
RG-1 30.67+0.47° 21.01+4149"  846+1.15™ 0.93+0.08" 1.93+0.08"
RG-3 30.27+1.42° 19.82+4.40°  7.77+051%° 0.97+0.13" 1.97+0.13°
RG-5 32.21+0.97° 18.87+2.38"  7.61+047" 0.85+0.08"°  1.85+0.08"
RG-7 32.21+0.72° 16.84+3.66  6.86+0.55° 0814018  1.81+0.18"

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 2

?Values are meanSD (n=7)

(6) ¥3 GOT, GPT 2 ALP T4

L 71se ol 7S dEhl= AE<d GOT, GPT %Wﬂr FEA 2 A 7159 ol
578 Yehle AEQ ALPe] &4e 543 23k Table 407 Ao} GOT &AL 34
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Karmen unit/mLE, FA 4631 Karmen unit/mLo] B]3le] oF 19% ¥ Etow, STnles

FEEL Fol3t RE A TFoA 43.34~48.00 Karmen unit/mL HYR 43P oH, E

o Bye YegT.

3 zom GOT, GPT 40| 7+23H=8](Mun 2004), ks

E, EdtExo|= 9 thiosulfate 9] FHFo] Zof Fnt=9 4kst

sol ArtsRtt 31, SrtsRte BAT {ARRE sEolgtr Eu®E vF Utk(lee T
A

doll A GOT, GPT &/do] Bdwol 7MaA Had Zel Frksd Itk

Table 40. Effect of red garlic extract on GOT, GPT and ALP activities on serum of obese
rats induced by high fat diet

Group” GOT GPT ALP
(Karmen unit/mL) (K-A unit)
Normal 148.21+2.87% 46.31+4.13" 3.58+0.07°
Control 173.22+5.31° 56.98+0.94° 3.46+0.13°
RG-1 169.29+9.00° 48.00+2.12° 3.58+0.28°
RG-3 155.89+8.50° 44.36+5.26" 4.01+0.59°
RG-5 154.46+6.27° 46.75+4.87° 4.14+0.67™
RG-7 156.25+3.89° 43.34+4 43 4.39+0.52°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05

URefer to the Table 2 ?Values are meanSD (11=7)

(7) @34 glucose, total protein & albumin g 3F

ks FEE| LAY AolE HRkE fiUd AFY d9, & AT ¥ 48R T
o mXE PETFS Table 417 Zvh ¥ e AT thxFL 107.47~108.27 mg/dL
HAZ AR gllen, Frks &5 FolAl 119.51~135.07 mg/dL HAZ 5331,
AP Bele FEEY F7H gEHoz {4 A FasT. T od g §
nts FEE 1, 3 2 5% FolA FAdTd vlE destden, 7% oA Hisdan €5
dHR FHFe AT Hstd dixTol 3785 mg/dLE A AFElen, Trks F&
E golA txaol vis) fastaA g, Adwd vsiAe foHoz Festant

] AL FEAHNA FL 98~152 mg/dLo|®, Shin 5(2010)2 Ly ~EHE 2
ole AR TH/EH} e FEEE FUlel 473 AF A}:r?ﬂ A3 956~10.05 mg/dL
2 AT s fFoHeg FUHEASH, B AFdAE FARE AR
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Table 41. Effect of red garlic extract on glucose, total protein and albumin level on

serum of obese rats induced by high fat diet

(mg/dL)

Group” Glucose Total protein Albumin

Normal 108.27+5.08*? 5.17+0.18% 31.37+2.12°
Control 107.47+4.69% 6.07+0.62" 37.85+0.99¢

RG-1 135.07+5.34° 6.11+0.20" 35.83+0.94°

RG-3 132.70+7.71° 5.71+0.58% 34.58+1.95™

RG-5 123.91+2.89° 5.19+0.57% 32.14+1.52°

RG-7 119.51+5.46° 5.15+0.66% 32.97+0.74%

*Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 2

?Values are meanSD (n=7)

DA% Aol ke F2ES B9 gold B T % Adzde A4EE 24D
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= JFES Y (Woo 5 2009) 2 7+ xH(Igarashi¢t Ohmuma 1995)

of A FFE FLAFHLEZA ABBEE] TS ATl ZAeE dHA v 53

allicin AW Ad FFE vFe 78 242 Arksd At Irks 2 Sris=
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o7 dHA =, Trks FEEC 9

Table 42. Effect of red garlic extract on total lipid, total cholesterol and triglyceride level
of liver and heart in obese rats induced by high fat diet
(mg/g wet liver)

Group” Total lipid Total cholesterol Triglyceride
Liver
Normal 27.12+1.31%% 2.04+0.11° 2.04+0.11°
Control 37.06+1.84¢ 2.55+0.15" 2.55+0.15"
RG-1 35.80+3.56™ 2.45+0.43° 2.45+0.43°
RG-3 34.14+2.13%4 2.47+0.26° 2.47+0.26°
RG-5 33.19+2.06™ 2.41+0.24° 2.41+0.24°
RG-7 32.11+147° 2.43+0.08" 2.43+0.08"
Heart
Normal 19.38+2.44% 1.34+0.21° 3.30+0.67°
Control 25.82+1.96° 2.01+0.11° 7.94+0.27"
RG-1 24 57+2 37% 1.57+0.51° 7.44+0.97°
RG-3 22.38+1 319 1.44+0.21° 7.01+0.13°
RG-5 20.91+3.14% 1.44+0.19° 6.82+0.92"
RG-7 21.17+1.51% 1.23+0.25 6.86+1.25°

“!Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 2

?Values are meanSD (n=7)
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Table 43. Effect of red garlic extract on TBARS contents of serum and liver in obese rats

induced by high fat diet

TBARS contents in serum

TBARS contents in liver

Group” (mmol/mL) (mmol/g)

Normal 29.59+1.519 204.51+7.61°
Control 40.95+1.89¢ 266.53+4.26"
RG-1 13.23+1.54° 234.50+2.74°
RG-3 12.00+2.96" 221.56+3.16"
RG-5 8.05+1.14° 185.76+6.13"
RG-7 8.30+0.74° 175.68+3.91°

“Values in a column sharing the same superscript letter are not significantly different at p<0.05

DRefer to the Table 2

?Values are mean=SD (n=

7)
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Table 44. Effect of red garlic extract on total lipid, total cholesterol and triglyceride level
of feces in obese rats induced by high fat diet

(mg/g)
Total lipid Total cholesterol Triglyceride

Group])
1 week 4 weeks 1 week 4 weeks 1 week 4 weeks
Normal 1543+1.11%  1585+037°  1.58+0.18" 1.61+0.09°  0.23+0.02°  0.24+0.02°
Control  29.75+2.23"  2756+139°  257+0.08" 256+0.11°  0.61+0.06*° 0.57+0.02°
RG-1 27.9242.78"  2778+309°  246+0.08" 244+026°  0.67+0.10" 0.69+0.34"
RG-3 30.05+0.80° 29.85+308°  2.73+0.11° 3.70+0.71°  0.86+0.18"  0.87+0.13™
RG-5 29.74+0.82° 29254054  2.71+0.33" 3.78+0.59°  0.68+0.05" 1.02+0.24°
RG-7 2820+1.73°  3002+1.08"  2.75+0.03" 3.54+0.06°  0.67+0.16" 1.08+0.04°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 2
?Values are meanSD (n=7)

2 A AA AN AL JF

TAG-ZFH2HE Aol 2 YZFHFOLE 39 ITrls 325, =3 B
TERHT), 4oldf BFERF) 2 53p-dold4 BFERITRHS 47 1% 5202 B
Faolst 477 APAIES & AlS Wl Aolas& S TA3 AFE Table 459 ot

APALS 4F T HE AFL g FZFo| 31857 go|Ron, AL 28857~306.43 g W
AZ Z3-Ao)df BEEE 7 HR+TR A fojHoz Holtt ole 45 B AT F
7heEo] Aol df BIFE FHIMZ(HR+F)Z HR+TFTZolA xRt §930z Hopdd A
7 fAREE AEFolith 19 Aol dAFS HdT T HRGE o] tizTed H& foxoz =
gort, 2 9 AT fFAR7E glTh Aolage txas HES EE g TolA

3151~33.11%< ¥z §oxt7F gt
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¥ 8 gtiKang 5 T sl

Ho}h Zon}, AolgsL FrlE=d(Yang, 2007), o= B ATt FASE Aol uhat
A B A2 A2 2EE Aol 3% e

715 s A Aol glol Brks FEE 9 EHEY EEFolvt nA-EdHE

Aol BHe HolAEAE FFL 74 2= Aoz WuHh

Table 45. Changes of the body weight, food intake and food efficiency ratio of rats fed

by garlic extract and composites supplementation

Final body weight Food intake Total body weight

1 . 0/\3
Group” (®) (/day) o/t ook FER (%)”
Normal 277.85+8.592 19.93+0.15" 146.25+2.50° 27.18+1.27°
HFC 318.57+4.76¢ 19.16+0.46" 173.75+12.50* 31.51+2.40°
HRG 306.43+8.99° 19.80+0.28" 168.75+11.09% 33.11+0.83"
HR+T 301.43+11.44° 19.59+0.61° 161.25+4.79™ 33.03+1.14°
HR+F 303.57+6.90° 19.48+0.33% 160.00+4.08" 32.41+0.89"
HR+TF 288.57+9.00° 19.71+0.12% 152.50+10.41°° 32.28+0.93"

URefer to the Table 3
?Values are meanSD (n=7)

JFood efficiency ratio = Total body weight gain(e/4 weeks)/food intake(e/4 weeks) x100
y y ght garnig g
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Table 46. The weight of organs and body fat of the rats fed high fat-cholesterol by the

red garlic extract and composites supplementation

Organ weight (g/100 g body weight)

Groupl)
Liver Heart Kidney Spleen Testis

Normal 2.62+0.06™ 0.31+0.01° 0.72+0.01™  0.22+0.01™ 1.04+0.04°
HFC 5.11+0.23° 0.34+0.01° 0.73+0.05 0.23+0.02 1.060.05"
HRG 4.89+0.24" 0.34+0.01° 0.70+0.03 0.22+0.01 1.08+0.03"
HR+T 4.71+0.22° 0.33+0.02° 0.70+0.02 0.22+0.03 1.04+0.05°
HR+F 49140.15™  0.33+0.02°° 0.68+0.04 0.21+0.02 1.02+0.04°°
HR+TF 4.8240.09° 0.34+0.01° 0.69+0.02 0.20+0.02 0.97+0.02°

“*Values in a row sharing the same superscript letter are not significantly different at p <0.05

DRefer to the Table 3

?Values are meanSD (n=7)

NS : Not significant

Table 47. The weight of the body fat of the rats fed high fat-cholesterol by the red

garlic extract and composites supplementation

Fat weight (g/100 g bw)

Groupl)

Visceral Epididymal
Normal 0.87+0.23"? 1.37+0.05°
HFC 1.200.20° 1.67+0.10°
HRG 0.97+0.23° 1.4340.11°
HR+T 0.83+0.12° 1.410.09°
HR+F 0.84+0.04" 1.42+0.02°
HR+TF 0.82+0.17* 1.36+0.10°

““Values in a row sharing the same superscript letter are not significantly different at p <0.05

DRefer to the Table 3

?Values are meanSD (n=7)
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LAF-ZU2EHE Holdl Frts FE2E R BEEES 1% FEE F7bsto] 453 AL
3kl AFH 718 FHSS HHAFE £4% A Table 487 2k FH9 A4
Rohrer A4E 300]4HChoi 2009), Lee X4 300 o]/H(Kim % 2001), T. M. A5& 550]4
(Kim & 200)Y of vjgtez 7hFEed, £ dFoi fx2FHFCO)S 25 vl zloz
AR, Trks F2E 9 EFE FolA HRETL AAETE sy, 3ol
# ETE AVIEHRTHANA T oA Z4s Btk 24 Hold Frts FEES
1% A7k tzael vl veert ZasAe gokou, 3% o HA7irlee fozez
Aastdst(lee 5 2011), ol & AT AT} FASIH, 53] HR+TFE-E izl vl3)
HletE 2 A APl foHow ZAaEol Futs FEEY AFE A} HoldfE o
AL A9 Frkse HEtE A4 aHE =29 AW AHF] FUtEE AUA AR A
H gk o] =go] @ oz sttt

Table 48. Obesity index of the rats fed high fat-cholesterol by the red garlic extract and

composites supplementation

Group” Rohrer index Lee index T.M. index  Body fat content (%)
Normal 30.01+0.72" 304.99+2.42° 51.45+1.24° 7.86+0.72°
HFC 34.01+1.21° 317.82+3.73" 58.30+2.07° 11.84+1.20°
HRG 33.36+1.04° 315.81+3.26" 57.19+1.78° 11.20+1.03°
HR+T 32.93+1.91 314.39+3.13" 56.45+3.27™ 10.77+1.90™
HR+F 32.93+0.76™ 314.47+2.42° 56.45+1.30™ 10.77+0.76"
HR+TF 31.31+1.57% 309.22+5.13" 53.68+2.70° 916157

**Values in a column sharing the same superscript letter are not significantly different at p <0.05
URefer to the Table 3

?Values are meanSD (n=7)
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Table 49. Lipid profiles in serum of the rats fed high fat-cholesterol by the red garlic

extract and composites supplementation

(mg/dL)
Group” Normal HFC HRG HR+T HR+F HR+TF
Total Tipid 209.8a82) 335.50e 295.52 274'2% 266.22C 254.02
+6.57 +11.99 +8.29 +3.58 +6.48 +4.86
Total 54.78 117.84 110.11 100.76 93.23 97.89
cholesterol +4.87° +2.53° +5.51¢ +2.31° +2.56" +1.53%
Triglyceride 34.91b C 56.56d 37.32C 34.19b 28.52a 25.95a
+3.29 +1.54 +1.89 +1.57 +0.95 +1.83
HDL.C 28.79 18.68 23.14b 20.80b 21.51b 22.10b
+2.40° +0.74° +0.78 +0.99° +0.76 +2.01
L DL.C 19.02a 87.85e 79.50d 73.13 66.02b 70.60
+3.53 +2.46 +4.36 +1.16° +1.72 +1.39°
6.99 11.31 746 6.84 5.70 5.19
VIDL-C +0.66™ +0.30¢ +0.38¢ +0.32" +0.19° +0.37°
AP 0.91 a 5.32e 3'76cd 3.85 ) 3.34b 3.46bc
+0.14 +0.31 +0.08 +0.14 +0.07 +0.40
CRE? 1.91 a 6.32e 476 ) 4.85Cd 4.34b 4.46bc
+0.14 +0.31 +0.08 +0.14 +0.07 +0.40

*Values in a column sharing the same superscript letter are not significantly different at p <0.05
1
Refer to the Table 3

N

Values are mean=SD (n=7)
Atherogenic index = (Total cholesterol-IIDL-cholesterol)/HDL-cholesterol
Cardiac risk factor = Total cholesterol/ HDL-cholesterol
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)
)
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dFo] w3 A FYLAE FHAYAA nis FEEL ZY2EHE TS

37~64% AT A5t =H| = Eu7t k(Yust Shaw 1994).

DA Aol g H|gre] {E3 HFHo| Tmls FEFEL 177% FEZE2 H7F Fold A

159 H7bFol gobgel uwet FA4AWe FFol FasEd, 3% ol FolA

FoHellen, o= HDL-ZH2HE F£F9 F7llE =80 He A2z Hiyo
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FH 2HE FE AT FAHIA = 9thShin F 2010). F, mHse ¥F
VLDL-Z8 2HE FF& #Harfezy dzx: F Zu2HE I3 9354 =
T A3 #HE AaA7=d(Chi 5 1982), 5 SAAY FHo] Fae 2AET 89
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Holz gkth(Shin 5 2010). wetx 2 AFZAT, Fuls FEE9 GOT % GPT #7449
izl vl fofdez FadE AL %u}aiﬂ ZrbEod A &gatst &do] =] wEQd
Ao 2 FHH(Lee T 2010). EF 53 EGERHT) 8 52140l d-f EGERHTEY ZF
He gFo] Trls FEEEY =37 WEo o] EZX GOT % GPT &4 iof 7

Table 50. GOT, GPT and ALP activities in serum of the rats fed high fat-cholesterol by

the red garlic extract and composites supplementation

GOT GPT ALP
Group"
(Karmen unit/mL) (K-A unit/mL)
Normal 54.00+1.63% 17.88+0.85" 18.66+1.82°
HFC 72.25+1.26° 26.75+3.40° 32.51+1.72¢
HRG 66.75+1.71° 23.05+0.74° 25.0643.94°
HR+T 62.00+1.83° 20.00+2.45" 20.46+0.89%
HR+F 59.13+1.65" 19.50+1.91° 21.88+1.10%
HR+TF 57.50+1.29" 18.63+1.11° 23.21+2.18"

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 3
?Values are meanSD (n=7)

NS : not significant

6) ¥ 2 AF =7 o] A A FF
2 8eks =3 dF ) Frts AELS REFoIFHES o 7}

DA -ZFY 2HE 4]0 =z
2 =A% fﬁ%‘c% Table 51, 529} 7t} q]z

FAA7E gl & BALHE R FAAY FFE Frks 24
% 9

=)
& wolwol xad v Fadez fHaFgon, ddTtdes &

51).
A 2HAME F AF, 3 FALHE L ST Gl W2To) s AFT
#oldon gamdoy, 4B TR BE AFERe fARE Fgon, Fois

A
FEE Fol&o vHaMe 2459 FolA va FaFHrt & Aoz FHFH A TH(Table 52).
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Table 51. Lipid profiles in liver tissue of the rats fed high fat-cholesterol by the red

garlic extract and composites supplementation

(mg/g, liver tissue)

In liver

Group])

Total lipids Total cholesterol Triglyceride
Normal 30.55+2.24% 2.33+0.27° 18.27+0.80°
HFC 127.77+2.71° 6.76+1.47° 27.25+1 49°
HRG 121.53+1.83¢ 5.60+0.21° 24.42+0.98"
HR+T 115.47+3 63° 5.40+0.52° 23.23+1.34°
HR+F 108.50+6.35° 5.3020.61° 22.70+1.30°
HR+TF 110.20+2.03° 5.04+0.44° 22.74+1.16°

“Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 3

?Values are meanSD (n=7)

Table 52. Lipid profiles in heart tissue of the rats fed high fat-cholesterol by the red

garlic extract and composites supplementation

(mg/g, heart tissue)

In heart
Group])
Total lipids Total cholesterol Triglyceride

Normal 6.90+0.80" 0.95+0.09" 3.46+0.27"
HFC 10.70+1.18" 1.50+0.15" 5.15+0.13°
HRG 7.27+1.60° 1.36+0.04" 3.49+0.42°
HR+T 7.72+1.52° 1.32+0.16" 2.93+0.08°
HR+F 6.97+0.88° 1.33+0.06" 2.66+0.13
HR+TF 7.10+0.63" 1.31+0.17° 2.77+0.43°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 3

?Values are meanSD (n=7)
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Table 53. Fecal lipid profiles in the rats fed high fat-cholesterol by the red garlic extract

and composites supplementation

Total lipids Total cholesterol Triglyceride

Group"
1 week 4 weeks 1 week 4 weeks 1 week 4 weeks

Normal  7.30:0352  751+136%  1.23+012°  1.92+015°  044=003"  0.48+0.04°
HFC 20.8621.44%  2274+196™  17.21:235° 2261+1.33°  1.132011°  1.31:0.04°

HRG 18.85+1.08"  21.370.83°  19.26+327™ 2458+390™ 1282013  2.1320.10°
HR+T 20.12+0.92™  23.04+0.78% 21.76:2.07% 24.69+1.42% 1274006  2.21+0.09°
HR+F 2321+0.87° 2559+113%  22.64+0.62¢ 2743+157° 141+011°  2.370.07°

HR+TF  2221+149% 2385+157%  2355+155¢ 2519+1.97™  1.33+013°  2.34:0.60°

“Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 3

?Values are meanSD (n=7)
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Table 54. TBARS content and antioxidant activity in serum and liver tissue of the rats

fed high fat-cholesterol by the red garlic extract and composites supplementation

In serum In liver

Group” TBARS content Antioxidant TBARS content Antioxidant

(mmol/mL) activity (%) (mmol/ g) activity (%)
Normal 17.27+1.14™ 50.53+4.12" 208.74+5.41° 54.88+0.57¢
HFC 23.76+0.78° 41.75+4.11° 297.63+841' 37.33+2.88"
HRG 20.11+1.05" 42554217 223.26+10.65" 39.62+1.21%
HR+T 19.37+0.99™ 48.33+2.29 249.66+7.84°¢ 42.79+3.26"
HR+F 21.16+2.25 422943 48" 279.31+5.98° 41.29+2.27°
HR+TF 20.30+1.99° 4310+2.31° 261.62+2.90* 41.05+1.57°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 3

?Values are meanSD (n=7)

a2 Aol AWelA HA AstEo] f8 BuZs A4 =HE, AEFY dAEs 3
FE2 AolA AATtglol] 9§ malondialdehydeo] A4S FHAAI7|=dHl E3FH ot}

(Azuma F 1999). Pl H=F TPEA A LEd2HE Fol AFAA EF A4
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Table 55= AA-ZF | 2HEA ]S Folg dFAA Trts B Trts 24ES HA7He
sl o kx| 9] gAaksl & 4 (catalase, SOD 2 glutathion peroxidase(GSH-px)e] &S
13l As}olt}. Catalase, SOD % GSH-px &E# oz uAH-Z g 2 HZ4 o=
HFCT 9 &A4o] fodor 7HF ottt wtdd grks FolT(HRG)H

Table 55. Antioxidant activities in liver tissue of the rats fed high fat-cholesterol by the

red garlic extract and composites supplementation

Catalase SOD GSH-px
Group” (umol/min/mg protein) (U/min/mg protein) (nmol /min/mg; protein)
Mitochondrial fr. Microsomal fr. Cytosolic fr. Cytosolic fr.
Normal  1.03+0.11"  2.16+0.65" 56.29+4.12¢ 371.23+29.78%
HFC 0.92+0.14° 1.36+0.28° 42.45+2.94° 282.93+28.53"
HRG 1.09+0.34 2.33+0.13" 49.78+1.48" 323.81+44.95"
HR+T 1.32+0.23" 2.97+0.38" 58.14+1.55¢ 407.90+14.51¢
HR+F 1.13+0.12°° 2.76+1.11° 55.51+1.83° 341.99+19.93™
HR+TF 1.14+0.13°° 2.91+0.27° 57.43+3.01°¢ 372.70+24.95%

“Values in a column sharing the same superscript letter are not significantly different at p<0.05
URefer to the Table 3.

“Values are meanSD (1=7).
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Table 56. Changes of the clinical signs in C57BL/6 and ICR mouse after single oral

administration (2000 mg/kg bw) of red garlic and composite for 5 days
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5

0%
0%
0%
0%

Control

C57BL/6 Red garlic extract

Red garlic composite

Control

0%
0%

Red garlic extract

ICR

Red garlic composite
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Table 57. Changes of the clinical signs in C57BL/6 and ICR mouse after single oral
administration (4000 mg/kg bw) of red garlic and composite for 5 days

In 1 day after Day after .
treatment (hr) treatment (day) Final
0 2 4 6 8§ 2 3 4 5 mortaly
Control - - - - - - - - - 0%
C57BL/6 Red garlic extract - - - - - - - - - 0%
Red garlic composite - - - - - - - - - 0%
Control - - - - - - - - - 0%
ICR Red garlic extract - -+ - - - - - - 0%
Red garlic composite - - - - - - - - - 0%

webd B3 Ao §%e) 26)o] AFEHE 4000 mg/kg FEE ATEIF AT, 479
astoh kAR el AN R WAL FEE G WA Frhe

TR 4N AT F e ¥ RIS F

egERn, 647& B3 FREE oY

2) 371 5%

2000 mg/kg 5 4000 mg/kge] ©3] FFFAo] L7t o FAdo] WA grob 2000
mg/kgo 2 547 A& By AFFEA 93 kA HrtE AT A3 37
2 SUH ol BEHA fodrh WM A9 SEL !%zjs}oq 4, AF, A%,

A} 2 ;o] e =43 AIE Table 580 JERIIT. %
&

al
o 7] F%e] ICR
2 Fubs ZAE FolTolgon, Frks 28 FolEd ¥ Fuel 7Y Atk A%
3 g FHe Fus AE FolFol AAPEG tha Edth FAZAW A7l wH
o
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Table 58. Organ weight of the C57BL/6 and ICR mouse after long time administration
(2000 mg/kg bw) of red garlic and composite after 5 days

Organ weight (g)

Liver Heart Kidney Spleen Testis

Control 1.19+0.06 0.18+£0.02 0.36+0.03 0.07£0.03 0.18+0.06
C57BL/6 Red garlic extract 1.09£0.06 0.15+0.01 0.41+0.03 0.06+0.03 0.19+40.04

Red garlic composite  0.16£0.04 0.14+0.02 0.43+£0.03 0.08+0.03 0.2240.02

Control 1.160.07 0.14+0.01 0.34£0.06 0.04+0.02 0.18+0.06
ICR Red garlic extract 1.06+0.09 0.14+£0.01 0.39+0.03 0.0520.01 0.19+0.04

Red garlic composite  0.14£0.09 0.15+0 0.40£0.03 0.06+0.02 0.21+0.01

2) Zr=4 A
2000 mg/kgel F=Z 5YTtY] ALZQ AV BFFA F EFH GOT 4 GPT EAHEE
B A3 Aae Table 599 2t} C57BL/6 7929 GOT ¥ GPT EAHEE ICR nh¢2H

=
Ta Bgon, BTl FrlE F2F 2 2HE FOIPET Ty T FuE =

T}
BT FolPe Trs 228 FolRT W& 4L BYEH, ol2F AT SDA ratE
AER Gl BATE AAS ARG mebd Erks $2E 9 F0s 24EL A0S
2% olgd Folol WF AWM WAk A, ol AE B 7 4o g= Ao e}
AW A A Az ARG

Table 59. GOT and GPT activities in the C57BL/6 and ICR mouse after long time
administration (2000 mg/kg bw) of red garlic and composite after 5 days

Activities (Karmen unit/L)

GOT GPT

Control 88.50+1.29° 45.00+0.82°

C57BL/6  Red garlic extract 75.25+0.96" 42.25+1.26"
Red garlic composite 70.25+1.50° 38.00+0.82°

Control 71.50+1.29" 41.50+0.58°

ICR Red garlic extract 68.00+0.82° 37.50+1.29"
Red garlic composite 66.75+0.96" 32.25+1.26"

"“Values in a column sharing the same superscript letter are not significantly different at p<0.05.
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A 24 Zrks9] It 2 FEs FA 2 7S 1 (A 24 5-3HA)

1. /e

© Erissl TRbA 3ES A% 154 79 A7 dBoE vhse U B4 ¥
495 wie FEHIA S

® 3T3-L1 AgAFAE A, ALAERY &£3lel oA risd] 7S B3I, vk
o] 44ds EFHE AR E IdSH=EE LPSE o8t tYFd AEd dEF
& fUA7 F Eobs 48840 EWE AXZAA HiEE d3wd 4 2
2o wdwstEA Flsiiet

® Euts #4849 g EWE 2HE7] Sld WY BEE YA, wHH A
Evhs #8848 AYAET 34 AL Fohs F2Fo| PPARyS] BHS oA
A ABAEZ 235 AAANT= Aoz A4HUH

®© Erhs 38 YT, g9F TN JAL FHEL, ol B2l g Fuw 71
< BAstnA sttty 3 P -AEF 22 AZHEAA FHoE e 9 I
Za7E EAsAT

® B dFM= dEEE HHo g o]2FE x| A% P |HE EHsAH

2 AE 2P

1) A78As & A8 £H
(1) AF
B o] AFRH BE A28 Sigma(St. Louis, MO, USA) 3]Atel A FYstdtt. GSH

(100mM), N acetylcysteine(NAC;, 500mM) 2|31 L buthioninesulfoximine(L BSO;

100mM)2 Eo Ho RAFH o™, hemin(5mM)Z} zinc protoporphyrin(ZnPP, 40mM)-2
77} 0.1 N NaOH¢} dimethylformamide(DMF)ol] =oja] A1-8-319 ). rhszt gujddr]s
A EH| o] 2451 A1859. NaOH £ DM/} §712 A EE Adolis 2o
FE §4e T2 AHESit

(2) M=z

A7 # A H &2 A Z(Normal HBSMCs)= PromoCell GmbH(Heidelberg, Germany)Z 5
B A3t HBSMCse= Al ZAHPromoCell)2] FH o] wal 05 ng/mL epidermal
growth factor, 2 ng/mL basic fibroblast growth factor, 5 pg/mL insulin, 5% fetal calf
serum, 50 pg/mL amphotericin B and 50 ng/mL gentamycing X3 35H= smooth muscle
cell basal mediumol] H]SF3}IHTE AlEZE 5% CO7F EFE 2 37CT7F A== vl 7)ol A

sttt W Gde olErint A2 wgder nFnh. WM EZFEE Raw 264.7 A
zg, AU AWE JAE 3TBL1 AEE THletd ZAztel Aol AP vl
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Hj st & Aol A&ststh

¢G) EMariF=& =Yl

2 o 7] F & E(cigarette smoke extract, CSE) F£H]= 7| 941 ® =& wek 85
t}(Nana-Sinkam et al., 2007). 7te+s] 2sld, HE 7} gle Camel cigarette (R. J. Reynolds,
Winston-Salem, NC, USA) 3 7|& ZFFHZE ©]835}o] phosphate buffered saline (PBS)
10 mLo] =¢f A}g3tgon, TAL 100% CSEZ AF=3tth. 100% CSEE  0.2um pore
filter (Minisart®, Sartorius, Goettingen, Germany)Z ZE3d & 108 oo A X H7}

@ Fls3EEY Az
A, gEANA A3 53 g AE steleh Arkest Sebee AdsiEy

U
(e}
N
(e}
=
(e}
o
o
W
(o))
~]
\O

=

=2
ﬂ
_|,>i
O
ok,
£
vl
ol
o
=)
i
P
EE
o
N
N,
i}
ol
i
of,
olr
ok,
EE
"

= Wolmy 30 AT Bk 27} wjpsac
6) ihs A5FEE Az
shs z7e AAL WA EAF g Arks, Soks, Tobse 108)9) (100 g/1000

mL)oll F/HAZ &, 70C F2FF2dA 8 A7t B FEAT A s 2 3
o2 3 3 AFEF s9Y. EFFEFEL Whatman filter paper(Grade No. 2, Whatman
International Ltd, Kent, UK)E 3l ZE 3t —:‘i— TAAZAA LR stgen, 4 A7A
-40 °Coll E#3th. A7 B4, B2 Ax" nertRe AR $EE B4 59 AMESHA
o Frts 94 Arks, SrteAE phenolics, flavonoids, pyruvate 1@ 3l thiosulfate2}
Z-& phytochemical 88 X33st=dl, Trl=9 phytochemical ¥ T Arlsd =
nls9 7+ g &

(6) vl= FZEE (aged red garlic extract ; ARGE)QI =4

ol 53 Frks FEES 2500 Dad] EAFS 71 FAFH U Yol 4TA 5
2 Al Z tHThermo Scientific, Hudson, NH, USA). &2 5 3 F4 5,

>

-ﬁ-lm

E-2 inner membrane(IM) fractions¥} outer membrane(O M) fractions©. 2 £ 335} ¢}

A1
t
28 FEUL B F U BEC] AL§ A7 -20T BEsiELh
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M EAZHL 3-(4,5-dimethylthiazole 2 yl)-2,5 diphenyl tetrazolium bromide (MTT)
reagentE Al8-35lo] H]AH O 2 ZHA E ¢lth(Duchefa, Haarlem, Netherlands). Al X< 24well
plateol] HjoFEATH4 x 10* cells/mL). 24 A7+ Fo] FZ2Eo|} Ake AHFsIYaL, 5
mg/mL MTT solution 20 pLE Z} well (0.1 mg/mL)o| H3tH L 4 A7 F<QF vjF3t o).
FEAEs AASAL, ZF wello| A formazan crystals-2 37 Coll A 30% F<F 200 pl dimethyl
sulfoxide(DMSO)el] =% 11, microplate readerE ©]-€3}¢] 570nmo| A FHEE 43I}
(Bio Rad, Hercules, CA, USA).

(2) Caspase A= A

Caspase(FLICA) apoptosis detection kit2] fluorochrome inhibitore #4J3} ¥ caspasesE
435t A3 tH(Immunochemistry Technologies, Bloomington, MN, USA). =24 & 3%
< BEstE FAM-VAD-FMKE caspase @49 783k o A4 o]t}

3| M® FAM-VAD-FMK(1:30, 10 uL)E 2z} A|£(300 pL)ol 873 & 1 x 10° cells/mL]
FE2 wjostAct. AlEE 37ToA 608 B¢t FAM-VAD-FMK¢} 34 wjokd & 33] A
235ttt Caspase BAHEE =413 FH2DCFDA)®] 4887 518 nm g thol A =41 c).

GB) AxU SFHAL = 5F

A3 = FEFA| 2 (glutathione, GSH) &%+ dithionitrobenzoic acid glutathione
disulfide(DTNB GSSG) $9 &4 recycling assay system- ©|-83}= total GSH detection
kit(Assay Designs, Ann Arbor, MI, USA)E A}-§-3ted SAHSIATE HMEE 37CollA] 24 A3t
&<t ARGE, BSO, GSHe} CSE¢] =3 g, 28]al CSE @& A2 wigstadnt. Eaid
Axe] A=AL microplate2 &7 GSH Qa4 34 Estdth. GSH FE= plate
reader(Infinite® F200, Tecan, Mannedorf, Switzerland)E A}&3}a] 405nme] T thol A 1
E t4ez 10 3] AT Reduced GSH F== HA GSH FX oA 4-vinylpyridine
£ A sl A7 oxidized GSH (GSSG) T & 7sle] A AUThE-4GSH=total GSH-4}+3}
GSH).

@) FA444 54

MZE 10% CSEel 4 A7 B9 =25wA 3 mM NAC 2 1% ARGES} @7 wjoFstd
o MZsE GAoA 308 F<F 5 uM dichlorodihydrofluorescein(H2DCFDA, Calbiochem,
San Diego, CA, USA)Z 7 wjok=|ich wiok & M| %= PBSE 33 A A1, §BA~
Hol e FZxFHAu|H(confocal laser scanning microscope, IX70 Fluoview, Olympus,
Tokyo, Japan)& Z4| 4319tk 548 3 (H2DCFDA)L 4883 518 nm wHg oA =3
skt

(6) @94 &4

=
Bl 2L 98 100 mm AEwF 719 WFFA AEE D-PBSE AL H cell

,4
e
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scraperZ #HOIA 1.5m FHo| Y& H 800 rpm &2 587F AR 3 T A" AEES
protein extraction solution(50 mM Tris-Cl (pH 7.5), 150 mM NaCl, 1 mM dithiothreitol,
0.5% nonyl phenoxylpolyethoxylethanol, 1% TritonX-100, 1% deoxycholate, 0.1% sodium
dodecyl sulfate(SDS), 1 mM ethylenediaminetetra acetic acid, 1 pM leupeptin, 1 1M
pepstatin A, 1 mM phenylmethylsulfonyl fluoride % 0.1 upM aprotininprotein
(PRO-PREPTM, iNtRON Biotechnology Inc, Seongnam, Korea)o] ®©7l 15m FE AT
£71 T ACAA BEE 302 AL 23 F 4To)A 13,000 rpm(16609 g Micro 17TR,
Hanil, Incheon, Korea) 2.2 20% Q4AE3 & A=dS wiy XNEL 15 o FEE
&7tk FEHO JEe F® wMAL 8~10% SDSPAGEY ¥u #7983 F
polyvinylidene difuoride(PVDF) membraned] 7|9 &53s wWALS  transferA]Zl &,
blocking &<, 12 A, 22k FAES A IUrh. Membranes M3 T HaofA
Amersham ECLTM Western Blotting Detections Reagent(GE Healthcare, UK)E A&l 2ml
A7hslel EUNAL FEAAN A G,

(6) RNA % %2 mRNA &4

Total RNA+= TRIzol(invitrogen, USA)-& Al-&3te] Z; AlXoA FE3Hct F+5F total
RNAE  Superscript preamplification system(Invitrogen, USA)Z} oligo(dT)E ©]-8-35}<]
cDNAZ FAAZIth TA4E DNAE 5F FAAS primerE o] &3l FZ9H. F=
AEe A7IME BAS Fote] stz AFH BEAHS fsiA= Tast-Start DNA Master
SYBR Green 1 kit(Roche Diagnostics, Germany)& ©|8-3}¢4] real-time PCR-E <343} t}.

- vl g o A adipogenic transcription factore} adipokine2] @& A3}

AAF e v A AWxA o2 HE TRIzol §94& ©]8&3to total RNAES #&] HAI%
T} DiaStar RT Kit(SolGent, Cat. No. DR13-R10k)Z o|&3}e] cDNAZ FA35tch
RNA 3 pgdll oligo-dT Zzlol® 1 pLE FH7tsled 65 CTollA] 527 4 WA 71 4Tl A]
2827} Hgiq & % 5X RT Reaction buffer 4 pL, 0.1 M DTT 1 L, DiaStar'" RTase 1 pL<]
e Hrbst HAF 20 pL2 24tk o|F 50Tl 502 Tt #HEAIZ the 70
TollA 102 & & MAAAH DNAE &dstivh AAE ot A" AARRIAY PPARYy,
AQP7, leptin, SREBPlc primerE o|4, RT-PCRS 4alste] A9} v gk o x|ukz 2 o
Aol ddwsts skt
(7) BdAN
Z AE A 5F wiide ZAE G5ty ffste] WA EssgA S
£ L2} gHA (primary  antibody)2= AdAoz FAumEz e
GA =S AL TE 4% paraformaldehyde7]— 301 2= phosphate buffer saline(PBS, pH

73)& AMESl AEZE d2dA 308 nAHAZ] F PBSE AIXE 587 3W AHSIHC-
H| Eo]Zd w39 AAZE —‘Hﬁﬁ 1A 7 308 =oF A2o)A] Triton X-100& E g3+ normal
goat serum® 2 MEE A Atk MEELS AlFH glo] dAEA 4TA 1647
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st =EATIA, TS dAEA oA dAFA FAHEA =FAZT 164 F
£ A

Az1dA S PBSE A A3l o)A+ (secondary antibody)

SHEAY 9wl =)

- Mouse Leptin ELISA Kit(Koma, Seoul, Korea)S Al-&3te] FAF, v|gtzx 2 nls &
L5 AHYHANA FES A 27 Az FAoA lepting FHFE SASIIT
Pre-coating® 96 well plateE PBSTZE 43| AlHsisict. 2F=4d7 ould, dd8 24zt 100
uLA @a Qs A9 A0 243 FF Yk F PBSTE 43] AFH3}il mouse
anti-leptin(l pug/mL) 100 pLE Y3 A2 2417t &<t vjekslth. PBSTE 43] Al# 3k
Zo 1 : 20022 343k 100 pLe] color development enzymeg B AHE # ¢ AL
A 308 F<F incubation 3} TE PBSTE 43] A3k Fof 100 pLe] color development

solutiong Y1 AL 4=E7}t incubation 3 ¥ 100 pLe] stop solutionS ¥=t}. 450

- A vk Azz gl oA lepting] LHEWMIE
300 pLe] lysis buffer® %3 homogenazation 3}t 3027F A2 W3 5, 13,000
rpm, 4C, 3027 AAEYsIA FFAE FHeUth FFS BSAE ZFEAEE AHEstA
BCA protein assay2 ®== ZAASIT. ALz FoA FE23 o ES 13% SDS-
polyacrylamide oA A7]9 &S AP35t} o] F w@l A S nitrocellulose Zro g o] F Al
5 FA ok @ d o v SolHQd Aeg-g WAt st 3% skim milk7} Z3E TBSTel A
1A17F &<¢F wS-AJFHth.  Primary antibody+ leptin (Chemicon) 1 : 500 &2 3|35}
4T, overnight 3} 3, TBSTZ 33] A|#3F & secondary antibody, goat anti-chicken IgG
(Santa cruz)E 1 : 1,0002.2 343l AL A 1A47F Bk WA H Y. TBSTZ 33 wash
% ECL western blotting kitE ©|-83}] X-ray HE9] 7HHFAA immunoreactive bandE &
olstsith E=eo] Ml AR western blot2 A|3Y3 AL 3+¢15t7] 215+ monoclonal anti-a
-tubulin(Sigma-Adrich)Z 1 : 10,000 2.2 3] A 3s}le] Al8-3}9 Tt

- RIS 2 fREHE 95 U4 cytokine &4 574

AAFA e} kel AWz el Ao 4] IL-1B(eBioscience, Cat. No. 88-7013-22)¢2} TNFa
(eBioscience, Cat. No. 88-7324)°] 3% W32 kitZ ALgste] gstgnh. AgzHe] 300
uLe] lysis bufferS ¥ il homogenazation 3t{ T} 308 7F €S-0 W23 ¥, 13,000 rpm, 4
T, 30&E3 AAEYsIA AFAs FoAUth AHFL BSAE EFAEE AMESHY BCA
protein assay® FEZ ZA3AT} Pre-coating® 96 well plate standard 9} sample w2
& 7b7H 100 pLA ATk DAE 99 ALl 247 B WA AT Wash bufferz 5
3 At IL-189 TNFag zhzh 1 : 25002 3]435te] 100 pLy Q@ 204 143t
T W3 A7 T Wash buffer2 53] A543 Fo] Avidin-HRPE 1 : 20022 3|43} 100
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uLA itk AlLoa 3027 ¥ReAlZl & wash buffer2 73] AA3Ith 100 pLe]
substrate §N-& W3 Ao 1587 ¥-SAIFth o 7)o 50 pLe] stop &H-S ¥ 450
nmol| A FFE=E
(9) 17B-estradiol Enzyme Immunoassay =7
A9 v, 281 Ants, Tols, Srtse 74z ¥l H serumE o] &35} 17
B-estradiol Enzyme ImmunoassayS A &3} T},
10) & U2 E, FAALT & HDL——:"—E"&E“% =1
FFASI) kitg A 3 BASAE FHAY o HOLEA AR 9
< 474 S35 T FUzHEY FHL a4oA9 30 mLE & &
ColN 58T AN F 608 olhjo] AtEULE tx2 T 500 nmolH F
FE(300 mg/dL)Z A4t
mLE @ EFstd 37 CAA 10
nmol A FFEE FAsAUTH A
e (BAe FRE/ETO FRE)EFY FAALFE0 me/dl)o AR

mLE 2 ETPshel 1087 Heo

o

=

0.2

mx] %, 3,000 rpmefl Al 1027 AAEHE st 4S9 01 mLol £F9 01 mL, &4
Al 30 mLE & EH3IA 37 ColA] 523 WAAIZ]IL 607 ool AFERIE =
gt ¢ 500 nmolA FFEE SFAHSIAT AL (A FRE/EEA FF

T)x50x22  AlAksl ).

(1) T=FRs A4

A ek vwkd ddo A glucose toleranceE A stATh BAF o w3 zbzh 3nig)
A AP AMEsHETE #F kgD 2 g9 D-glucose(Sigma Co., St. Louis, MO, USA)Z 30
gauge needles®] 1 mL syringesE ©]&3to E7F W] FY3AL, 08, 302, 60&, 90, 120
B, 2208717 302 7tAc =z madi L HFHst glucometerS ©]-€3t] glucose?

(12) As1d 4 53
Nitrc oxide®] &2 96 well plated] AEXE 2x10° cells/well2 €1 37 C, 5% CO; Hj
o 27 sl MER F 01 ug/ml LPSE A SATH ThAl 24A7E wlok Fol Azl

100 uLE M2 96 well plated] 7] 0.1% naphthyl ethylene diamine dihydrochloride
9} 5% phosphoric acidoﬂ 1% sulfanilamideE &3]3t A]2k2 1 : 12 & =33t 100 uL
w1 ok5HA| vortex 3F & 550 nmol| A S
13) AFAE E3t= FA
ZTrts FEEY AWAE E3bd tid TS XARSr] flske 3T3-L1 AEE
Dulbecco’s Modified Eagle Medium(DMEM)e]l 10% fetal calf serum(FCS), 1%
penicillin-streptomycing &FF3te] 37T, 5% CO, v 27 slollA AE7F 85%= 2 w7}

l-ﬂ
il
Ay
oxl
_O|L
B
o
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A wjekstgt. 3T3-L1 AATAHEES AP ERE B3 2 FEstE HHES 6 well plateo
0.8x10° cells/wello] FA AZE 23 100% confluencestA E w7} ] NokslHth A EE
confluencedtAl WFd 29 & £3F = EALS AxE FFsAdth 23 = B2 1 1M
dexamethasone(DEX), 0.5mM methylisobutylxanthine(IBMX) 1011g/ ml insulin(INS)¥} 10%
FCS7F 3% DMEMO]| A] Aﬂgé 3d Bt wjFstA. B3 /= =2E
D145l ke, Feks ddm Eobe FEEE WA AT E3 A5 SN 10%
FCS9F 10 pg/mLel insulin HHO Aoz F7b wjoks AAsldon, wixE 2¢] H A
aASGL. 23 F= BAL AT FFBA 6 F Ol Red O 48 Tl 737 =

Fo] AgATE B3E AL BAFA.

kd

1:1

Kl
0

3. 43 & u 3
1) 3vts F5E9 343 -F4d5a534 714 1% R Azdgd AA +=
ARGEE= Sl d71FFE(CSE)oll =58 7| BAFEZAH Z(HBSMC) 2] ALES Al X
SFEA2(GSH) =& F7HAAH 2 AAF) (Aged Red Garlic Extract Reduces Cigarette
Smoke Extract-induced Cell Death in Human Bronchial Smooth Muscle Cells by
Increasing Intracellular Glutathione Levels, Phytotherapy Research, 2012, 26:18-25)
FARETRE 77 AE B TR Aol 3 fAFlAE AWS oY s}%
43 Aeo|THGraf 5 2005). B AT AE whijdv]d] s s Bastd T
FEeo FA-FAFTETRE FHFALA sttt AT BAHE A Z(human bronchial
smooth muscle cells, HBSMCs)= 7| &2 3 2 HAZ oA TFol Ao A
T83% 7S she Alxelt

_4

rIJ[l‘

2

|
, TAE7IEA

LN

>

AFAA R = FHf A7) F S E(cigarette smoke extract, CSE)S Al-&sle] 7B HEZAE
o] AIZAIES AAISEAE ZAMIAT. Fuldr]e 40007] o]e] slEgEe EHEZ o
of Azt A3 AEY 2AE {83t Cheng 5, 2010; Pryor¥} Stone 1993). £3], Hujd7]<]

o} &

HEe FAAMARTE ol AE ZA49 ddo]l Hi AlZEue
&E THA S A= HEALRE o]ojXIt(Banerjee 5 2008). Z@la F
ZHk8-o] Toddlti(van der Vaart 5 2004).
ol# g Mate Z1RAFY, DA AZE T 2L 357 2EE A 2 Aotk
o

nls5& 52 Arts(fresh raw garlicc FRG), &l (aged black garlic, ABG) 2 Erls

(aged red garlic, ARG)2 FH|ste] vl w-EA435}3 )
1) Svks FEEY 2uldrd =59 A3 7FA BT A E AIES AT

M A MTT assayZ &}o] HBSMCsol A CSE2] Al =4S ZAbslgth. HBSMCse t}oksh
E5(0.1~10%)2] CSES] EAfoll A wiF= AT 1%, 3%, 5% Le|al 10%] CSEE 24 A|3F
o AYSHS W AT A=ge Yz vmste] zHzt 13%, 18%, 18% 28] 30% &
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Fo A gastdnt vtEo] 0.1%o)A 05%2] CSE2l e HEAEE Ao FE3HA &
UThFig. 1A, n=5). o] ZT AFHEE 10% CSES A&3st¥rtt. CSE A AEoj A
apoptotic A|Z= FLICAZ G4 FHA=d tzF2 vusly §931A4 5718t thFig. 1B).
ntEFEE0] CSEo| 93t A ZALES oABA 2Ast=AE &AstA HBSMCe| FRGE,
ABGE =& ARGEZ 10% CSEs} 374 &3 Az|stgdth. Fig. 1Co A BEnlel o], FRGE,
ABGE & ARGE?] ©E 7l HBSMCOIA AE F24o] §93 W32 fTslA] &9
t}. 281 1% ARGE ﬂa}% tzwo vs] MEFAE FsHA S7HAIFHTHp < 0.05). 1
27, HBSMCell CSEE 1% ARGES} &% A stS wf CSEol| &3k AlZAEo| {2317
A PQHAH ZAZE: 542+4.8% in CSE alone; 79.0+10.9% in 1.0% ARG+ CSE; p < 0.05)
(Fig. 1D). F=AHo 2l M3} OM &g o7 RIsle] CSEol 93 A ZAZHL ZAMSIY
ok 0.3%<F 1% ARG IM 8§92 CSEof| &8t AZALEe QoA BE FHE B YrhFig.
1E). 0.1%2F 1% ARG OM &2 CSEol| &3 A ZAME ] 3 RET ofa} F4& f =%
stAth(Fig. 1F). F7HA0 A48 Ho A 7S 7 E FAH9 ARGES 7HA 1 A3}
At dukstd IMT OM &8¢ E24do] ARGEETH z+zt o] YA o =9t7] wj&o|th

K

<

ZE°] gujdrld =&F A7 7R BHZ A XA FAHML FA
& 7 &%

10% CSEol 2% HBSMC¢ GSH s=t thz# vmste] foaA #ag9x, 1%
ARGEE CSEe] 9]3t GSH & 7HAE A5t ch(Fig. 2A). 1% ARGES} GSH 4 <A
A9l 100 uMe] L-BSOE % Aelstale o) CSEll <3 GSH s=9 a7t IEHA
rh 281}, 5 mMe] GSH9F 100 pMe] L-BSOE £% A st @& CSEY] GSH %
a7t AT o]= HBSMCHA] ARGE7F GSHE A AdE BoslA] 28-S AAMEH
o}

Fig. 2BojA] B uie} Zo], CSEe iz 7} vlamste] 2u] o]t &g4k4(ROS)S A
< §=3t9th CSEdl 938 ROS9 A4S ROS scavenger?! 3 mM<] NACS AT e 9
3 A=A NACH mpz7tA 2, CSESE ARGES] &% A& CSE &5 A9 vlast
o] ROS HAS 744 7 tHFig. 2B).

Fig. 2Coll A B =uke} o, CSE= HO-19] @ #F8& At gE&Ho 2 F7HA Z thFig.
2Ca). NAC& CSEe] €3 HO-1 & 438 #4A % th(Fig. 2Cb). ARGE X3 CSEo| 9
3 HO-1 &8 =712 744 ZATHFig. 2Cb). o= CSEd] 3k A ZAEd thatslr|9ls) =
&3t= HO-19] wdo] F&3sl7] wjiEo]l ARGE H7F & H
skA 942 Zo 2 AZETh ARGEE HO-19] 9885 il &

Fig. 2Cc= CSE, ARGE, NACe] 2]3F HO-19] #d #=F& g oF A5 Flg 2Dd]] Ai

= Ax™, ARGE®} L-BOSE =3 A7 sl¥S uj CSEd <93t M| ZAME
A ek zawr GSH= CSEel|l €@k A ZAFE A L-BOSet &3 Aol
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Fig. 1. ARG extract protects against CSE induced cell death in HBSMCs.

(A) The effect of CSE on HBSMC viability. HBSMCs were exposed to 0 to 10% CSE for
24 h. (B) CSE induced caspase activation in HBSMCs. Representative photomicrographs
of HBSMCs labeled with FAM VAD FMK fluorescent dye (bottom panels) and phase
contrast (upper panels) after exposure of the cells to 10% CSE for 12 h. Scale bar
represents 100 um. (C) The effect of garlic extracts on HBSMC viability. HBSMCs were
exposed to FRG, ABG and ARG at 0.01% to 1% for 24 h. (D) The effect of ARG extract
on CSE induced cell death. (E and F) The effects of the IM and OM solutions isolated
from ARG extracts on CSE induced cell death. These experiments were performed with
10% CSE. Each bar represents the mean +SD of four or five repeated experiments.
Asterisks (*) indicate a significant difference with respect to the corresponding control
(p<0.05).
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Fig. 2. Reduction of CSE induced decrease in GSH content by ARG extract.

(A) ARG rescues the CSE induced decrease in GSH levels. The GSH concentrations of
HBSMCs were measured after 4 h of extract treatment. The 10% CSE, 1% ARG, 100 pM
BSO and 5mM GSH were added to HBSMCGCs. (B) The reduction of ROS in HBSMCs by
ARG extract. HBSMCs were stained with H2DCFDA to evaluate ROS generation. The
ROS levels in the cells were quantified by fluorescence microscopy after 4 h of extract
treatment. The 10% CSE, 1% ARG and 3mM NAC were added to HBSMCs. Scale bar
represents 100 ym. (C) The offset of CSE induced HO 1 expression by ARG extract. (a)
CSE induced up regulation in HO 1 expression in a time +dependent manner. (b)
The reduction of CSE induced up regulation in HO 1 expression by both ARG (1%)
and NAC (3mM). (c) The bar graph shows normalized protein levels of HO 1 after
extract and chemical treatments. The expression levels were normalized to a tubulin. (D)
Summary of effects of ARG and antioxidants on CSE induced cell death. The plus and
minus signs(+ and) represent treatment conditions with and without each extract,
respectively. Each bar represents the mean + SD of four repeated experiments. Asterisks

(indicate a significant difference with respect to the corresponding control (p<0.05).
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(3) HO-1 &4, CSE A& 2@ ARGE Azl #aHA

ARGE &#7F HO-1 &7 zdof| o' #do] JeXE F15H7] fAste] CSEd ok Al
FALE T caspase EAdS HO-19 Z¥3 &4 f= AR heminZt HO-19] &7 oA A
ol ZnPP] E#HE zASHTh HBSMCE hemin (1~50 M), EE ZnPP (1~50 uM)¢] thok
& TEolA M= AT Fig 3AA e ZAF, 24 A3 F<F hemin¥} ZnPPE ©E A
Z3t9e w HBSMCe] Aﬂiﬂoﬂ—é FostA S FA @t ey CSE9F hemin &
= ZnPPs} 3 wjdEtgS A hemind CSEo| 93t A ZAIES thh AAAFE &7
2 XHYF, ZnPPE 183+ Eﬂ% Holzx] &ttt Hemind}t ZnPPi= CSEel| 2]3l caspase
oz FolAQl Mats Ho|x= 2Z3rO i (Fig. 3B), hemin A= CSEe] 98k AZAMHE
7} caspase /& Folv ATFS BIrh
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Control CSE (10%) ZnPP (10 uM)

Hemin (10 um) ZnPP/CSE Hemin/CSE

Fig. 3. No effect of hemin and ZnPP on CSE induced cell death and caspase activation.
(A) The effect of hemin and ZnPP onHBSMCviability. HBSMCs were exposed to 0~50 p
M hemin or ZnPP for 24 h. Each bar represents the mean+SD of four repeated
experiments. Asterisks (*) indicate a significant difference with respect to the
corresponding control (p<0.05). (B) The effect of hemin and ZnPP on CSE induced
caspase activation in HBSMCs. Representative photomicrographs of HBSMCs labeled with
FAM VAD MK fluorescent dye (left panels) and phase contrast images (right panels)
after exposure of the cells to 10 ytM hemin or 10 yM ZnPP and/or 10% CSE for 12 h.
The scale bar represents 100 pm.
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Fig. 4. Control experiments.

Zrts FEES UAAE 9 FAAES FEAA 457HEAA LPS o 9§ AAdHE 4
3A4 9o AL HO-19] FAS F7HAA AAAZIT(Aged red garlic extract reduces

lipopolysaccharide-induced nitric oxide production in Raw 264.7 macrophages and acute
pulmonary inflammation through heme oxygenase-1 induction, Acta Physiologica, 2012,
Epub (Feb 21)).

lge] PasRAEERE 2 GelA Ak HH ATeld Erkse PAREN} HS
RAE T B AT AE Erls $3% FPZEANE FPA0R AT

1) AAAEANA FSFEEZ LPSA 7 AstE 4o YA QoA Frts FE5E9

ol Al & 7
Raw 2647 A|XEo] MTT assayZS ©|-&35}lo] LPSS} ARGES] MEEZEAS ZASHATH thoF
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3 FE(0.001 to 10 ug/ml)e] LPSE A Xl A&tk 24 A7 &<t 0.001014 10 pg/ml
TER AYHALS ), AFAYEZEL LIPS o) g BA] thFig. 5A, n=4).
FRGE, ABGE, 18] ARGE®] Raw 264.7 A|Xo] that HZTEAS ZASIYTE nts32
E2S Raw 264.7 A X9 AZAo| AH AFL F2 ookrh(Fig. 5B).

o

o] & AFFE <= 1 ug/mLe] LPSE Akﬁo}ﬁﬂ LPS A2l NO9 A4E FoAsHA
WA F A(Fig. 5C), vt FEE @5 AHIs NO A AHHoz J&Fs FA Eyrh
nts FEEE°| LPSH 93 NO A4& HdaA7leA &1lstr] 98] LPSE FRGE, ABGE,
283 ARGE %3t x@lsldth. Fig. 5CAlA B AAH, 1% ABGE, 1% ARGE

= LPS &= AHF Azt Blaste NO A/do] {9t 4 s Arhp<0.05, n=5).
NO<J efAA1 Q1 DPI= LPSell 2/ NO9| A= frolshAl Zarlzivh. INOSe whdrd
A LPSel|l 93k iNOSe| 2@ F7tet vlawste] ARGE A A 743t th(Fig. 5D).

() EvlEs FE5E9 HO1 24 37}

LPS(1 pg/ml)oll =2% Raw 2647 H|xo] HO-19 w3 of
ARGE(0.3%, 1%)9 A7 md =%, A7 2oz HO-19 2@ Z7MA|Acth(Fig. 6B
and 6C). o] AHHEEHE 1% FE2 ARGEE A83tth LPS9t ARGE A A|7HE 8 A
Ztoz TASNFEY o]= HO-17} iINOSe wdFo 4 LPSe} ARGE & the] &37F Q)
S Aoz A

ARGEE HO-1¢ mRNA9} whld wd "R o|x LPSo] 23k wd Z712 FAA Zth
(p < 0.05, Fig. 6Das} 6Db). o]8]3 HO-1¢] @2 ARGE Ao &) &A3td Nrf-2(A
TAANA Hog olF)l 93] F7lEAvh(Fig. 6E).
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Fig. 5. Effect of ARGE on LPS-induced NO production in Raw 264.7 macrophages.

(A and B) Effect of LPS and garlic extracts on macrophage viability. Cells were exposed
to LPS(0.001 to 10 ng/mL) and FRGE, ABGE, and ARGE at concentrations ranging from
0.01 to 1% for 24 h. Each bar represents the mean+SD of five independent experiments.
(©) Inhibition of LPS-induced NO production by ARGE. Cells were pretreated for 2 h
with the indicated concentrations of ARGE before being stimulated with LPS(1 pg/mlL)
for 24 h. Media were collected, and nitrite levels were measured as an indicator of NO
production. DPI was used to suppress NO production as a positive control. Each bar
represents the mean+SD of five independent experiments. *P < 0.05 compared with
control without LPS and garlic extracts. ¥ P < 0.05 compared with LPS treatment. The
plus and minus signs(+ and -) represent treatment conditions with and without each
extract, respectively. (D) Inhibitory effect of ARGE on LPS-induced iNOS up-regulation.
Whole-cell extracts were prepared, and iNOS protein expression levels were analyzed by

western blot analysis. Images are representative of three independent experiments.
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Fig. 6. Effect of ARGE on LPS-induced HO-1 induction in Raw 264.7 macrophages.

(A) LPS induced HO-1 induction. Cells were exposed to LPS(1 ng/mL) for the indicated
time. (B) HO-1 induction by ARGE treatment in a dose-dependent manner. Cells were
exposed to ARGE at concentrations ranging from 0.01 to 1% for 8 h like in LPS. (C)
HO-1 induction by ARGE treatment in a time-dependent manner. Cells were exposed to
1% ARGE for the indicated time. (D) Up-regulation of LPS-induced HO-1 induction by
ARGE treatment. Changes in HO-1 mRNA expression(a) and protein expression (b) in
the presence and absence of LPS and ARGE were measured using RT-PCR analysis and
western blot analysis, respectively. Cells were exposed to LPS(1 ng/mL) and/or ARGE
(1%) for 8 h. The plus and minus signs (+ and -) represent treatment conditions with
and without each treatment, respectively. Each bar represents the mean = SD of five
independent experiments. P < 0.05 compared with control without LPS and ARGE
treatments. © P < 0.05 compared with LPS. (E) Nrf-2 activation by ARGE treatment. Cells
were pretreated for 2 h with the ARGE(1%) before being stimulated with LPS(1 pg/mL)
for 8 h. Nucleus and cytosol fractions were extracted and subjected to western blot

analysis using anti-Nrf-2 antibody
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o]& NOS A4S ZHAAFHTHTig. 7A). E38+ ZnPPe} ARGE £% A& LPSo| o3 =
7kg INOS &S ARGE wEAg|Eut A ZFaAZtHFig. 7B). HO-1 #AAEE
activity= 3} EI E3 A3 & Raw 2647 A oA ZA5IATH. ARGE *#]+= hemin
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Fig. 7. Alteration in LPS-induced NO production by regulation of HO-1 activity.

(A) Down-regulation of LPS-induced NO production by ARGE-induced HO-1 activation.
Cells were pretreated for 2 h with the indicated concentrations of hemin, ZnPP, and
ARGE before being stimulated with LPS(1 pg/mL) for 8 h.Media were collected, and
nitrite levels were measured as an indicator of NO production. (B) Reduction of
LPS-induced iNOS expression by ARGE treatment. Down-regulation of HO-1 activity by
ZnPP treatment reduced the inhibitory effect of ARGE in LPS-induced iNOS expression.
(©) Increase in HO-1 activity by ARGE treatment. HO-1 activity was measured using an
ELISA kit. Hemin and ARGE were pretreated for 2 h prior to LPS treatment for 8 h.
The plus and minus signs(+ and -) represent conditions with and without each
treatment, respectively. Each bar represents the mean+SD of five independent
experiments. P < 0.05 compared with control without some treatments. 'P < 0.05

compared with LPS treatment.
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l

(4) Raw 264.7 Al Eo| A &<21H ARGE &g5 a7 LPSI 93 FA4
A

#HZ22 S saline(t) 2), LPS, LPS/ARGE % LPS/ARGE/ZnPP Az AFzHE Eals}
o], H&E 944, Mg, dhild B9 Ax 59} o|ux]= LPS, ARGE, and/or ZnPP2]
gl & 8 At 2HoRHE dojFrh H&E |42 LIPS A AF A dF5F4 AE
37t EoFth ARGE A= 2 4% JEE 2HFAth. ZnPPot £F AE LPSd ¢
3 dAF5AH HAET FEY ARGE oA FEZIHRE  FAAHTE LIPS AHZle el
ddste AE7E Frletda, 95 #AFY AR
COX-29] o] F7tsldith H & E 1 SUstA HgAMo| A= LPSo| <]g CD68}
COX-2¢] @& Z7}= ARGE A#lo] & 74w <th(Fig. 8A). LPS/ARGE/ZnPP g A
Fo A CD68T} COX-29] 9+d 43 LPS/ARGE Aa A<} vmsle o =A Jebyoh
LPso] oj&f F7te COX-2¢9] &d HAARGE Al o3 A=Ak ARGE Ao &%
COX-2 &4d Zraw ZnPP Ao 93] A= Ac}(Fig. 8B). LPSell g iNOS A4 HA|
H x4 ARGE Aol 93] A= rhFig. 8C). HO-19] %32 LPS/ARGE Ag A
NA §-8HA Z7+EQTHp<0.05, Fig. 8D). ARGE x&d] <3 HO-19] @&d Z7}= ZnPP
¢} ARGE =% A A A=A
B A3 A ZdA ARGES &
o3 Fx¥ NOo Ahg FZAAIZIT
Sl AR HFH A oA (Ban
o 23 NO9o =45 F3 rls FE=9 a37t B
LPSu hemin#t 22 thekst 24=e] A HO-19 &d fF=o das Qo 2 AT
A= ARGEZ} LPSel| 93] f=% NF-kBo &4& F5A il
o o fE® HO-19 #wdL FAsAl F7kstdth LPs= a2 3d HdHg ot AlE

FAEIH WA A FEe &gdAA ol

mﬂxﬂz—é 2 LPSe] FAMXo|th gulyo g LPSE NF-kBel/ 52 AP-18 43}
ollgl MyD99 o|&4 gz TRIF 9o&F Aszdge] 4L HE5E Tolllike
receptor 42 A3}t o2 Ay @A H INOSE NO LS =X A17]
F=E NO& A42 HO-1 &40 o3 HaFod = ti(in 5 2010). A E el A <]
HO-19] w32 LPSet 22 dF A=) whgoll o) F7h=m, Nrf-27h & £02 o]Fo]
dojubs E47g o3 F7iEnh HO-19] &4-2 NO A4hs H4AH T ARGES 3|
= polypenolic 12|11/ %-2 organosuphfur T4 &2 Nrf-29] &/443tE Fste HO-1 &
45 =T & Ak(Velmurugan T 2009). stA|7F @A E mlsdA B d L7 &
IFEL kB AAAE F3l NF-kB 43515 oA A FH) o|gg Z7= NF-xB] ﬁxﬂﬂ
HO-1 &4¢ Z4E 29T A= EZEYUsE AL AAFITG(Wilson & Demmig-Adams
2007, Ban % 2009).

&

A= 1d o] A

monocyte/ macrophage®] A3l CD68S 2

jute

% &¥= HO1 &3 & &4 F71E &3 LPS9
AL HAZErh M3y AFE

f fr

r U

e
o o|

e

O

o
r_ln:

T
4
i rlr
=
—
3
2

- 109 -



=
=]
=
e
=3
o

- T . = | L S - s s
w AR RIS 5] [l & | cox-2
g Al S S T S ———— | -tubulin
R ks TR «.ff’ { '."-_-'T ct-tubu
| LN _;.:F-__ R Y, Fa.i] ;
2 PR A fo e el + — = — - Saline
1 -._-.-\:-. a0 E ]
O| .!'E:'E“:'.L__:.- o - 4+ + + - LPS
o bt At N T - - + + + ARGE
= % [ ’,.I ; " a C '.-' v
S % (RBERN et s - = = 4 = ZoPP
‘ (c)
g 9 C—JcCDsa T
= - COX-2 -
5 Jinos
E E" -11. 5 'T ¥ r:uhz
=
2 ] a-tubulin
- 1
= I_l - + + = = = = Saline
0 o % I = onihen o JEE AEE, N DN LPS
8 o D
=3 w o G - = = = =+ + ARGE
e = ()
o o -
= =B = &= & s | HO-1
=3
- “ a-tubulin
- = = o= Salne
- = 4+ + + LP5
- = = 4+ + ARG
- = = = 4 ZnPP

Fig. 8. Effect of ARGE on LPS-induced acute lung injured mice.

(A) Photomicrographs of H&E stained and CD68- and COX-2-immunostained lung
sections. The lung sections were isolated from saline-, LPS-, LPS/ARGE-, and
LPS/ARGE/ZnPP-treated mice. Bar graphs showed relative intensities of CD68 and
COX-2 immunoreactivity. Each bar represents the mean+SD of three independent
experiments. P < 0.05 compared with saline-treated group. ' P < 0.05 compared with
LPS. P < 0.05 compared with LPS/ARGE/ZnPP. Scale bar = 50 pm. (B) Suppression of
LPS induced up-regulation of COX-2 protein expression by ARGE treatment. Total
proteins were isolated from lung tissue. (C and D) Changes in iNOS and HO-1
expression in saline-, LPS-, LPS/ARGE-, and LPS/ARGE/ZnPP-treated mice. Total
proteins were isolated from lung tissue. The lung tissues were isolated from mice
injected with saline, LPS, ARGE, or ZnPP and applied to western blot analysis for iNOS
(©) or HO-1 (D) detection. The plus and minus signs (+ and -) represent conditions with
and without each treatment, respectively. Each bar represents the mean+SD of four
independent experiments. P < 0.05 compared with saline-treated group. "P < 005

compared with LPS. ‘P < 0.05 compared with LPS/ ARGE/ZnPP.
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shs 228 As2Eds 2 45T BA6l A3 Aeld HO1 B4 1o

A o2 Z27E JeElhd 4 k. HO-1 Zde] oA mlee] o3t M2 o2 a3e A
2 OE #7138 Tz o8 Aol thE alkyl side chain®] Zold] 7|QlslE ALRE B
Qth(Prawan 5 2005). ARGES] ©Exz]= HBSMCSF Raw 264.7 A|Z oA HO-1 @S
45359tk 7 Raw 2647 M EA] LPSS} ARGEe] B dAals LPS ©E 2 A9} H
S W 24 © FL HO-19 T3] vERen, ARGEE AHstss Wl HO-19 Ax
B3 75S US 7%}2515}.

v ARGES A& HBSMCoﬂAM CSEdl| fr=¥ HO-19 #d& 74AFTHJeong
& 2012). CSE9} LPSel 93] fE5 o)X= HO-19 &40 glols M2 & dityEol
EZAY Aoz AZtEn. CSEE 95 HEUE ROS #A4d) o & 7|5¢ ste Aoz A4z4d
oh B Aol AR At 9std CSEE NOE @A 71A] ¢hgtrh. ARGEE AHst~E
S Z7A9A ztzh ROS A 9] A4 == HO-1 f =9 FZA(EE NO A4t

A~ o

2 ESR=U=

o] AAANZE 8 Holth. HO-19 frE€ 2EdL 207 2Ef L 22 RE
o2 uUeldth LPSY =¥ 2E# 2~ 8742 CSEd 93] f=d 2Ed 2~ FHEG 4
AlzZysitt. kst ARGES] B @Al o A LPSE =% 274 vl &4 ¢ HO-19
=7t S7HES] dEoltk. NOE B33 #HeEshy A& 3 @5 9ol #A%rh NO
o] AFHE Ev FIEF Ede NO T=x° 3 A2 2. QAAZE =TS 43
" s AExSo] EHlste NOe 93574 AW X5 oA fxHA FAA el

ﬂ-(Clancy S 1998).
73 Aol EFFQle] wh-g-5}o 3&54-5 =% NO9| A4&
El?—}l‘l HolzgS & 28 9J\—E 15} JEM NO A4
=o] BrhBan 5 2009). A3 AE
Fo. 28y BE d75Le 0
2002, Rahman 2007).
£ AT A= ARGEZ} LPS wHgolA4 HO-1 f =9 F71e &3 NO HAS HaAHT
2Ef 2 22" ATdA HO-19 §EE ofnlx NO9 ARGES] A A 715U Ao
t}. ARGEE Id¢gZF AHEo=zi HO-1 52 AFHoz zAstes ALz HAZR
ARGEE B AT A9 thyAE A7} LPSE §53 4 ¥ €4 2dd 93 49
< 53 g3 FEF 5HE EAFUTH
AA7EA ol g AWl gk a7HQ NF5PEo| HL=A Eurt. HA BEH I
[e]

Aolth(Imai & 1994, Luz
Sanz & 2007). ARGES] #H&=3¢E, ZgHol=, pyruvate, thiosulphates} &
phytochemical 3}3&¢] %= FRGES} ABGES] 27+ =2 HeltkLee S 2010). ARGE
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IkBa &4 <fAA|Q] Bay11-70859] A zlell 93] LPSel 2§ NO<9| Aol #AasteA &
A3t7] 18 LPS, Bayll-70858 ©& =2 T3 g T 24 A7 5 vt 1 ug/
mL LPS9} Bayll-70852 &3 AHz|slgS wl LPSe] 98 NO9 AAdo] ooz 7hAas)
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Fig. 9. LPS-induced NO production by NF-xB activation.
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Bay11-70857} 24 A1zt &<t 1014 10 pMe] sE2 A EHIES of, 10 Mo 5 EofA]
22%, 50 uMZ} 100 pM 9] FE oA 80% 01*@ AE7L AFES B ATHFig. 9B). F7HH <
A AE 10 M F5 9] Bayll-70855 A235¢th Raw 264.7 A X 1 pg/mL LPSES A]

2 st kB BAHE gdulgFoA AT A7kl Add wal total-IkBe]
Zastan @3 E kB wdo] Zrlsls AL st thFig 9C). NF-kB9] @474
=7} LPSe} TNF-a A& gk Al e A &l=] th(Fig. ID).

r U

=
flo HEP. u

A AT A ARGEZ} NF-kBe] &4 Ald Y& FAYete ATFZEHE Bisty
thPark 5 2012). 221} 2o ALSHE NF-xB 233 LS total Tl AoA @43 FE S
A28 4 )& phospho-NF-kB A S A12319ch B dFdAE NF-kBo 24 #H3ls
AnEa ATAPROZ RHS ol A AFE £ Bt

LPS (1 pgimi) - + + - LPS {1 pg/ml) - + + =
1T%ARGE - - + + 1%ARGE - - + +
HEDE_::-'L* NE-E. P02 nuclear
— T cytosol LR T ] — T
Phosphor KB | a-—— o -
=T LI | —— e NF-xB p55 |
— = | | eylosol
a-tubuling fraction
C D
LFS{1pgmi} - + + - - o | &
Bay11-TO85S - - + + S
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Fig. 10. Suppression of LPS-induced NF-kB activation by ARGE treatment.

Raw 264.7 M| 3Ed] 1 ng/mL LPS9} 1% ARGEE T A3 & AIXE Easle] Hxd

FE23 HRES ol dldS FEath AEE FEoA IkBao] gl o] LPSH|

o8 #F4stlal ARGES &3 A3t aFolA 2 47t AA=ATH kBao] &3t ¥
Bl LPSe] 93] Z7ls]a 2 Z7l= ARGE AHglo) 9a] oFslA 4 stithFig. 10A). 31
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HE A= NF-kB FHEE AT LPSel €3 NF-xB9 7171 LPS$F ARGES] =3
gl o8] At th(Fig. 10B). LPS9t Bayl1-7085¢] g xz& LPSel €3+ iNOS2
Z7He FAaAFH D E43tE IkBa] THE AAISAT. ARGE 9A] NF-kBo] #H# 7} iINOS
o] W¥S 7HAAZtHFig. 10C). NF-kB p65 (Total/Phospho) ELISA Kit& A}g-5}e] LPSo
9]8k NF-kBe] &4 F717F ARGE £% A oA asts A& s, HO-1 &d <
AA] ZnPPe} &% A A= ARGES 4 7L A== AL FUsHATHFig.
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Fig. 11. Expression of adipogenic transcription factors and adipokines in 3T3-L1
preadipocytes treated with IBMX, DEX, and Insulin for 7 days. Upper panel, adipocyte
differentiation of 3T3-L1 cells. Oil Red O staining showed lipid accumulation. Lower
pannel, Gene expression of adipose transcriptional factors (C/EBPa, C/EBP[3, and PPAR
¥) and adipokines (leptin and IL-6).

- 114 -



3T3-L1 A|ZZE 48 A|7FE<F wjekdl & 94 FQF IBMX, insulin, 2131 dexametaxon
(DEX)E AHgste] E3AAT. A AF AZ7F Ak AEE 2315E 2L Oil Red O ¢
W o8l Fepanz BESATG. APAIE AD o] Hel¥oz ZASATHp <
0.05, Fig. 11 upper panel). XA FAHE 9} XA E A RT-PCRES ©]-835 mRNA &3
Hal 2 A5ttt Adipogenic transcription factor?l C/EBPq, C/EBPSB, PPARy, IL-6,
Insulin, 28] 3 leptin F-AX}e] @& o] WA oA FoFez ZF7tstgthp < 0.05 Fig.
11 lower panel).

ARGES} TRGE®] AWAZ E31olA] 235 gQlstr] #ste] AdFAE 3T3-L1 A=
o 1% ARGE¢} FRGEE A s & APAHEE K=t 23t oAl A= i A&
=742 Oil Red O g oz B39 nts 29 Aol Al W lipid droplets
o] =9} AV} AA WY (Fig. 12 upper panel). ARGES} FRGE A gollA A& &< 2t
a7t A 23l AR ARl sk AAAE &Rlstr] 945t adipogenic markerse] W
£ ZALth PPARyE A A 2R e F4a3% JALRAAXZ RT-PCRe AT A f-9
SHAl A SA T (Fig. 12 lower pannel). PPARy 7t ofyz} thoFdt <QIAE(CD36, aP2,
IL-6, SREBP1c, C/EBPqa, C/EBPS, Hsd-331, Hsd-1131, Hsd-17B12] #AZS R YU(Fig 12

lower pannel). £3], E45u|gty} #Ew FAXA HSD @& gart o &

Adipocyte
Control ARGE B ~ FRGE

PPARgamma
CD36

aP2

IL-6
SREBP1c
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C/EBPd
Hsd3R1
Hsd11R1
Hsd17R1

el
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+ - 1% FRGE
- F 1% ARGE

Fig. 12. Effect of ARGE and FRGE on adipocyte differentiation of 3T3-L1 cells. Upper
panel, intracellular lipid was stained with Oil Red O. Inhibitory effect of ARGE on the
lipid accumulation in adipocytes. Lower panel, suppression on adipogenic markers by

treatment with ARGE and FRGE.
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PPARY W3S ZASHATE ARA & AITCO a#ol vlusttt 48 A o=
59 AZEALS U= 1014 100 uMo] FEAE] F A ZALE] fFREA] gro}l 2}
oFE o] FEiE 10 yME A3 tH(Fig. 13).
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Fig. 13. The effect of Allyl sulfide, DATS, AITC, Citric acid, and Pyruvic acid on
preadipocyte 3T3-L1 cells viability.
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Fig. 14. AITC, Allyl sulfide, DATS and ARGE reduces adipogenesis of 3T3-L1 cells.
Total RNA was extracted from 3T3-L1 cells differentiated for 9 days in the absence or
presence of AITC, Allyl sulfide, DATS and ARGE, and the expression level of

adipogenic markers was analyzed by quantitative PCR.
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ZrlE FEFE YolE citric acid®} pyruvic acid®] F=7F ArlsEd IZnts FEE
Bt =4 $4%9T. AITC, Allyl sulfide, DATS, ARGE %2 E ¢JA] PPARye] @d<
2 A AT ARGE ) 2o 4] PPARyS] 28 e @43 7451 ATHTig. 14).

ARGE®} FRGE= @ =2o] otd EFEHc]7] g Fd allyl sulfide, DATS, SAC T
HUEAI} ROS scavenger?l NAC, NF-kB &4 <A|A4] Bayl1-7085, HO-1 &4 < A|A|
SnPP, HO-1 &4 XA hemin, 2tg}d A A AR SNP, COX-2 A A celecoxibES IBMX,
Insulin, DEX¥} &3 AHglste &3S §E3519th 3T3-L1 A Z7F AEAIZ2 237 %
He 3¢ AE Y Ad F3FL 0il Red O GAH-E Tl SAFHAT |94 & F%F

AE Bt 2 ZAE AGISATE A4 GHEES FHEY A st AAE
3t AAIAZ Aoz Holup AT A HwE SET ARGE, allysulfide, SAC,
NAC, Bay11-7085, hemin, SNP, celecoxib #] 2] o A5t A ubA|E 2] & Ao ZFo] & thFig.
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Fig. 15. Effect of various chemicals on intracellular lipid accumulation during adipocyte

differentiation of 3T3-L1 cells.

Hw)

Aol & dHA Uth o]2FEEY AF
S AlEEe AYS dste AxY FEAGES I ARAFTAES ARAEA A Z
o] 2529 mRNA HHWHIE ZAlStAT thg3dl 0|25 2 & FA% ¥gE Hol=
Kare, TASK-1, TASK-2, TRAAK T25 & F Utk Karr TEE ©]7] leptinol] 23}
HE oleEzz I 48 A Q). TASK-1, TASK-2, TRAAK E=2¢] §9]3 & =}o)
WA EZRe F3ote] AHAFL olF AFddA AL FAoF & A olth(Fig. 16).
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Fig. 16. Changes in ion channel expression mRNA levels by adipocyte differentiation
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Fig. 17. Effect of K+ channel activity on adipocyte differentiation.
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A AA 95 T 1% ARGES} FRGEE A TF o 33tt. ARGES} FRGEE 2|3k A
o] BERAE 60% high fat diet 2E7 HlwslYS ol 242zt 43 g, 49 g © A UEyich
2oldFAde gk Aol HolA ¢Fgth. ARGESF FRGEE A st Al A AT
a7F A A faet Rl UEAE FAsHy] st R AHA HZFA), 3L,
H 2 o BAE A3 Ay aA Aol H|E ARGEe} FRGEE A&k oA 1t}
WA e FAZE o H o2 Fastivh(Fig. 18).

D50, =50
41§ Tao] =1
240 & 5 30. &
ND HFD WD  HFD = 35, ! N =
“Ah  +\eh <ARGE +FRGE 220-
5 30- A i il
3254 | 210
- r . . @
NFD * - - - NFD + - - s
G * w4 60%HFD - + + +
: 1% FRGE - - = - 1 % FRGE & 2 + 2
i {m 1%ARGE - - - + 1 % ARGE - g _ +

ND  HFD HFD
Neh  Veh  +ARGE FROE
Fig. 18. Reduction of high-fat diet-induced increase in body weigh by ARGE
administration. Nomal and high-fat diet mice (n = 6 to 9 per group) were orally
administrated with vehicle, ARGE, or FRGE (1%/kg/day) with HFD (60% fat) for 9

weeks and normal diet (ND, 10% fat) fed mice were administrated with vehicleh).

HFD+Veh

HFD+FRGE

100um

Fig. 19. Liver sections stained with Oil-red O.
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7vel BAZF nA 4 = A (HFD) B2 o Hl&) mts F2E g oA AR 7
43t o). 7}4 Ad 22 HEZ Oil red O AL T3] At A4 TFA
A A g =7|¢} 71 2713 v, ARGE®} FRGEES A3 28 Ae 2 2u29
7} Z:]'_;_E]—ﬁﬂ-(Flg. 19).
ARGE$} FRGE A5 AFANA FFA A 8 AF o] st vz
nts FEEC] ANAHEZEISE oAAAA FH T ZIHE YEN=AE FAstaz #HE
A A (W Z A B ) | Al adipogenic markers®] @& FASIH T AWM ERES] F8
2 UALE 2 oA A4F 2

fr
plzk

@
kl
(2 rﬂ

ARRIA}, PPARy, A WZA oA 7|43t9 1, A&7 47
42H]E zAsted $43 IS StE leptin 2R HHL 60% AR o] AF o)A
ooz F7tstH o (Fig. 20)

NDAEh HDAEh HDHREHDHRE

456789345678 12561456

Fig. 20. Changes in adipogenic factors by ARGE and FRGE HFD-fed obese mice.

ARGES} FRGE Az o] glojae leptinﬂr PPARy®] wee 7HAAlZTh HSD-11B%}
LXRa, LXRB 9A] mt= Azl FoA4 mRNA @38 o] 7459tk HSD-118= &4 cortisol
o A H]ZEA 11 keto-prodects(cortisone)] 2 % Zo A7 = EAo|t)h PPARyS}t do] &
AARIALS] St LXRaot LXRBE Thx2] 80k ojv]e}l Az 2 ¢S Hlrh

o|’}e] ZAEZHE Frts FEELS A, 95 ¢ IR 2HE YEE &
29 stz AZEM FIZAFAAE F = @y
& 3= AT7h A olorRTh,

|E
=
=
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A3 A FrksEe 7852 £ R vhol = A (Al 185 3Al)

1. /N8

@ JidE Frts W Fo AgBAEEE 7Hsh] fste Fo PSP EY 24 2 &
M 215 g-staat st

® Frisel 74 THEe Foko] nlole ¥
Arts g Ieted AEstEE 548 7HstL, Srke vheEY B2 AR
& 71z A8E FEsA s

® Frk=9] in vitro P T BAHE HUistH, O TleAe A F e A E

gAstal, ol5e EdxUe HAAFFOENA FTrks Hiole FE= JiRe AT

< gdstnAt sk

lo

o o
o
r\l

1) Fubs 3 4NEde ¥ol 2 Aa84 95
=

Foks 3 2uEdd 2o 9 4By Bte 9% AsE

)

Fof 714l Al sde =

nbs 100 goll 1 Lo SR/
F "ol =AAZ 3 th&
dialysis membrane(Thermo MW cut-off 2,500)& A} 4
FEAg i ooz Rt ol A4S EF HEol FAAZRIE o|&ste gl §
T -20°ColA W Hus] Fi A3 A F/HRFTE o888 dEFE 2Hs 43
o AH&-sATH.

() A& pH & ZA = %7‘3

Algde TEE 2T F pH 2 ZNEE FH3UTE pHE pH meter2 ZFH3IH L
H, M T= UV spectrophotometer(GB/UV310, Biochrom, Cambridge, UK)Z 280 nm$}b
420 nmell A 22k F4ste FH= gz Vel

ofp
olr
L

@ F dAes 2 ZgRxols AP
Z ¥ & gL Folin-Denis(Gutfinger T 1981)H o wal A|5 <9 1 mLo] Foline-Ciocalteau
Aok = 10% NaCOs-&d-g z+ 1 mLY = =ZE 713 o2 ALdA4 147 HA8 & 700

r_l

2 =AMt EFF2 2 gallic acid(Sigma Co., St Louis, MO, USA)E A}
235te] A5 U o g BASe d& HIAAXACzRE F HE IS AEFIC
1

mLef] 10% aluminum nitrate 2 1 M potassium acetate Z};
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0.1 mL, ethanol 4.3 mLE =2 7}18le st Ao A 4087 F =3 t}hL 415 nmol

= R
A8t th Querceting TTEAZ st L HAFALHo=REH F ZH 0|

N ERES
= g@e Avast.

(5) Total pyruvate &=
Shwimmer2} Weston2] HH(1961)0] wa} Z+ Alg F&9
acid 5 mLZ #7138 o 147t X8

mLol] 10% trichloroacetic
3}9315} o] oJl 1 mLd

52
iy}
N
£
_E,
N
fu
£
o=

0.0125% dinitriphenylhydrazine 1 mLZ 7}sle] 2 £33 o} 37Tl A 1087 ¥H3-A]7]
I, 06 N NaOH & 5 mLE 7}ste] 420 nmollA FHEES APt EF2Lde
sodium pyruvateE A}g3tgon, A7l TUE WHom AL FEAFIHOITHE A

1ot

(6) Thiosulfinate2] * 3F

Znls9] thiosulfinate® -2 Han 5(1995)¢] #oll wal 2 mM cysteineo] &% pH 7.5
2] 50 mM HEPES(N-[2-Hydroxyethyl]piperazine-N’-2-ethane sulfonic acid) &<} 0.5 mLoj n}
£ =4 01 mLE #H7Me9t 50 mM HEPESE 7hslel & whg-golo] B¥E 5 mLE 3
T 27ColA 1023 vREAZTE o] wg-d 1 mLE %s}oq 50 mM HEPESZ A %3} 04
mM DTNB(5,5 -dithio-bis[2-nitrobenzoic acid]) 1 mLE 7}slqd & EF3E th3- thA] 27 Coll A
1023 ¥RgAIZ] the 412 nmollA] FFEE SHSH3TE 50 mM HEPESZ2 Al=% 0.05~0.3

o0

=
=

oA FREE S5t AT EEHFFAHCERTEH wls F9 total thiosulfate

F23t AL 045 um filterE
o]-g-3to] o]} 3l o8 HPLC(Agilent 1260)2 4] s}ﬁﬂ. olwf ZHL XBridge™ CI8(5 um,
46 mm X 150 mm, Waters)S ©|83t93, Y 2= 30CTE FA5HH. o4 &u=
20 mM aqueous phosphate buffer pH 2.0 : acetonitrile = 99 : 1(v/v)& Al-83}9.2™, 0.38
mL/min®] f&& AT AlEH2 10 iLE FYstRem™, 210 nmo 4 UV 7&37]%
stk ZF {714k e 25~200 ppme] HE AzxH 7z TEEAS
|4 A5t 23 BEAFFAHLERE HFsien, TFFH Di%% A
o sttt 2] A gE 33 o whRste Ad¥S AASHAT
(8) DPPH &tz &A% 53
DPPH @tz £7A4%52S 1,1-diphenyl-2-picrylhydrazyl(DPPH) ol &t AA}FoA5o 2 A
59 AL % J5F3TH 96 well platec] 45X DPPH &€ 100 pLel]l A5 5
LE #7sle g2l 1027 plate shaker (MX2, FINEPCR, Seoul, Korea)oll A 3+ &
2027k Kﬂ}%/\]ﬁ ELISA readerZ o]-&3}e] 525 nmolA THE=E =H35¥Th. DPPH #ht
Z 2AFS ANEFHTHS 737 F3E B E e T

o
ofo
ofr
L
£
k)
2, [u-l}ll
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A g 1 mLejl QA £h=a(200 mM, pH 6.6) & 1%2] potassium ferricyanide ZF 1 mL
E AH 2 718 o 50°Ce] 8 AellA 2027 vRSAIFHTE H7]e] 10% TCA &S 1
mL 7}sted 5000 rpmell Al 1027 AAEHS & 42 AEd 1 mL F/F 2 ferric
chloride 2+ 1 mLE 7}3ly &3 & 700 nmolA] THEE =AHsHon, A 59 345
< F3=9 oz eI

(10) ABTs #&td#& &A5 54

=

olt

ABTs 2tz &A% F3HL 7 mM ABTs &) potassium persulfateE 24 mMo| FH %
2 g3 7] e Fao A 12~16A17F FQF & A AT ©o]E 414 nmollA] FF =7} 157}
HEE FHTE Z2H5HT 96 well plateo] ABTs €9 100 pLE @3 A|EH2 50 uL
7}t plate shakerg ©]-8&3t] & 3 & A4 5&7F §H&-AAH ELISA readerg ©]
&35t 414 nmoll A FHEE S8t A5F7HS 7RV F3E HE YERT

(11) Nitric oxide &A% =

Nitric oxide £H%5& A& 05 mLe] 5 mM sodium nitroprusside €< 0.5 mLZE 7}
3l 25T ol A 150837 vb-gAIH T 7)o 1 mLe] Griess reagentE 7}3F & 542 nmoj| A]
FTFE=E ZA3IY . Griess reagent= 2% sulfanilamideE -f-3l= 4% A2HEA7 02%
naphthylethylene-diamide &S A& Ao 11(v/v)2E EF3IS A3 Nitric oxide
aATE 1-(NE HA7HY $3=/F37HY F35)]x10022 e AT

(12) Tyrosinase &4 A3l

of H

oxl

Tyrosinase &4 Aslls FHL tyrosinased] zH8 Zz} AAEE DOPA chromes H] A
Holl o8] ZH3}gt =, pH 652 02 M potassium phosphate buffer 2.3 mLel] 2 mM
L-tyrosine & 04 mL, A|5< 0.2 mL % tyrosinase(220 unit/mL, Sigma Co., St Louis,
MO, USA) 01 mLE a2 7hst thg 37CHA 3087 w8412 F 470 nmol 4 F3E
g 23sglen, A2 tAd ZREE Wle] WY FAES UzTe B9 AR
A7l W3tk tyrosinase A 3l (%)<

(13) Glucosidase & A Adls FH

a-glucosidase &4 Ad52 96 well plated] ¥HS-7]Z2<Q1 25 mM p-nitrophenyl a-D-

A

T

glucopyranoside® 0.1 M potassium phosphate buffer(pH 6.8)o] #H7}3+ 3 a-glucosidases}
Algde ¥ o EFdq a4gde H7IE T 37TolA 2087 w8471 01 M
NaOH=Z ¥H5-2 HA| A7) 7]& <2l p-nitrophenyl a-D-glucopyranoside2 F-¥ -F& & o] 1}
9= ug AIAEQ p-nitrophenold 405 nmoll A ZH 3] a-glucosidase BAJ9] oA 5S
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1) F=8vd 3rs FEE Ax

A3 AHA "HAT|E ol&stq FrtsS PHE O AR 5 g& FHsta FEF8H 30
mLE 7}ated shakreoll A 70 rpme] &%= 244 JA® F&3370h FEEL AR o
73k t}S 045 pym membrane syringe filter2 J#3F & WAHA slHA HPLC & UV
scanning A& 2 AFE3IYT. olu] FZFE vl E = hexane, chloroform, ethylacetate, acetone,

methanol, 50% methanol % &
=

T oHEEe FEF F Y FESlH HEs EEs

exane, chloroform, ethylacetate, buthanol @ & z}z}
S0l 10u) =2 7}sle] £33 AL 045 pm membrane syringe filter2 o33 & W n
3lH A HPLC 2 UV scanning A|E & A}-83lTh

-

>E =
i

(3) UV scanning
qu:ﬁ 1:!1

Hu:

Zt F+=48 FgujdE ABE= spectrophotometer% 0|25} 200~800 nm HH

A A ZFJ}%} go1S 93 scanningS A A|5FATH

A
Fols = 3§ %@}@% Bgl 2 BAS 93l HPLC 278 Table 13 23, 333 3HE <
el 95te] Alg3 FFE QL Table 294 2th.

Table 1. Analysis conditions of HPLC for sulfur compounds in red garlic

Items Conditions
HPLC Agilent Technologies 1200 Series
Colunm Symmetry C18 5um 4.6 mm ID X 150 mm, Waters
Elution solvent 0.1% Acetic acid (A), Acetonitrile(B)

AB (955, v/v ) 0 min — A:B (90:10, v/v) 15 min.
Elution condition — A:B (60:40, v/v) 30 min. — A:B (20:80, v/v) 40 min.
— A:B (0:100, v/v) 50 Min

Flow rate 0.5 mL/Min
Wave length 210, 254, 280, 320 nm

Temperature, Injection volume 30°C, 20 pL
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Table 2. Standard compounds list of sulfur compounds

Sulfur compounds Purity and company

Alliin MP Biomedicals, Inc.,
DMS(Dimethyl Sulfiide) 99.0%, Sigma-Aldrich
Allicin LKT Laboratories, Inc.
DMDS(Dimethyl disulfide) 99.0%, Aldrich
DES(Diethyl sulfide) 98%, Aldrich
DAS(Diallyl sulfide) 97%, Aldrich
DEDS(Diethyl disulfide) 99%, Aldrich
DADS(Diallyl disulfide) 80%, Aldrich
DPS(Dipropyl sulfide) 97%, Aldrich
DATS(Diallyltrisulfide) MP Biomedicals, LLC
DPDS(Dipropyl disulfide) 98%, Aldrich
DMTS(Dinethyl trisulfide) 98.5%, Fluka

3) Frisel AzxAA F olsetd TASA A
1) A=

Agel A Arkse Zvks JHE A4ES Agstgon, Fob

102 sl TZ2E rlss A 235712 &4 T4 Jdn dHAV FHe &7 dof 8
0COA 36417 SAAIATE olo] step 204 222 60TCE S FEZ 60%A 124]17F

A AL step 32 S mIAT BAR step 4914 F4E AAsL 2 §718 A
TS AFESE & 60TlA 5AZHESE HAZAIA ofefeh 2e e Frhss Az
ok 2 A Frls AREE 500 g8 £ASte] B AMg-slh

Table 3. Conditions of red garlic production

Step Condition Temp. (C)  Humidity(%) Time(h) Try type
1 Freezer -80 - 24 Closed Test
2 Aging 80 - 36 Closed Test
3 Aging 60 60 12 Closed Test
4 Aging 60 - 5 Open Test
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<An}&=> <ZunlE>

(3) A%
Fobsel Az FEF A

Ultrascan VIS, USA)E o
AHEE EF wlaho] Lk 9941, a 32 -0.13, bgk-e 0.05% Tk

@ =43 54

A3 FAZ &)~ &
Systems, England)& © o Z} A|E FHEHZ 107 ol AlB9 AHUVIE =Asgoen, o]
u] texture analyzer®] Z 712 Table 49} Zt}.

Jm,

3
ks R 284S o] AR (Hunter Lab,
A gatslen, oluf

%
ol
£
a
=
ol
H
o]
=
i)
L3
H
o
~X
o i
=
il
g
o
N
5

Znl=S texture analyzer(Model TAXT express, Stable Micro

Table 4. Analysis conditions for share force by texture analyzer

Items Conditions
Instrument Model TAXT express, Stable Micro Systems, England
Prove ® 4 cm cutting prove
pre-Test speed 1.0 mm/s
Trigger force 500¢g
Test speed 5.0mm/s
Return speed 5.0mm/s
Test distance 20.0 mm
Test cycle 1.0
(5) duHdE

U

flo

4>

BHFe B3 A58 o 10 g BEE Fste A 8578 71(MB25, OHAUS,
Switzerland)ZE ©]&3te] A3} o]9le] ¥R AO.A.CH(Association of Official
Analytical Chemists, 1990)¢]l uw}a} Z=A|"F 3k Z Tk
322 550C A BHoE 4] A8E 33 o4 whESATh

(6) pH B 4= 53

pHE 2z A8 10 gol &ol24E 7late] 100 mLE e the AARF 3 A=qS pH

L soxhlety], 2@ A2 micro-Kjeldahl,
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B ZA35190 AlEE gk A5 10
o AF}AZ 73 oA 10 mLef 0.1
0.1 N NaOH¢] ¢fo 7 EE ikl

meter(Model 720, Thermo, USA)E o
goll FHFE 7tsle] 50 mL2 HE ohe RS
N NaOHE 7}l pH 8474# HZA3 v} AH|E
lactic acid g2 VeERJAT

(7) 93 AF

P42 DNSHMiller 1959)0l] wa} A8 5 g& FHato 50 mLz H43 g gz
st AAEHE AA ARAR AHG ARE ARQo R T ARRS 24E 4

HAHs=2 TE57] fste Al FRFE 7 108 A3 & 1 ml

%
_O|L
£
9)]
ot
r]I
e
N

2 FHsla o7]dl
DNSA2F 3 mLE 7}3F & ZE EdA 1587 8 719 3 0 504 Wzste 570

nmo| A FFE=ZE FAHYHY GlucoseE: EFEZZ 319 02~20 mg/mL = HolA 2t

(9) Total pyruvate 3=

Shwimmer$} Westone] #H(1961)el wat A7) 1)-(5) Wiel wat st

(10) Thiosulfinate] & F

Z0H5 9] thiosulfinate F3-L Han 5(1995)°] 4ol whek 47] 1)-6) el we} s}
At

o,
>,
kil
2
w
R
olN
b=
by
Ll
NS
olr
ok,
£
U
(e}
=
ot
1%
rok
o
o
ol
o
>
2
£
1%
o
, O
=~
@) ]
=
3
=
=
Ll

(1997)2] el wel Al 0.1 gofl ol&2 150 mLE 7}sf
Agtst g G4 (6,000xg, 10 min)stith. kALl 80% oE-& 75 mLE 7hste] 23]
FAe FAstd %3 F HER EA5tY 50 mLE FE5tnt o He
A Halod F=3 g pH 22 lithium citrate ¢Egdoz 10 mLE HE3 1,
membrane filter2 oI5l olm|=4t X}FE A 7](Biochrom 30" amino acid analyzer,
Biochrom Ltd., Cambridge, England)Z 43} %t}

(13) S-allylcysteine(SAC) T3 =4

243 s AEA 3% FREE Mol 1082 4T F m

o o
3

T

r]I
ol
N

T A4EE 3 AFzdL Asdez Y. AEY 2 mLd
triethylamine®] 111 EFNAE 7total AFFF7|2 AW A thg FEASE 5t
phenylisothiocyanate(PITC) : 5/ : WE2 : triethylamine = 01 : 2 : 5 : 092 &3 &
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HE 10 mL 7}ste] FR3] wRksATh ©olE oA AF3FEV|E 4Addn AZl T 30%
acetonitrile- 89} 10 mLol A|-&3|A17] TS 045 pm filter2 o7}3}e] HPLC(Agilent 1260) 2
A5

HPLC E4-& 93t 772 Watchers 120 ODS-BP(5 ym, 4.6 mm X 250 mm, Watchers)<
o] &3t} o]F4& acetonitrile®} 0.1% acetic acid ETHE v LHE ZHSHA AL
ST, ZY LRt 0TE fAatgen, 254 nmollA UVHZZE olgstel #latglt.
NE % SAC 4Ee EEEANY UREAT L 2 BAFUE Fad FAsigor,

H
FENE AxY EFEAL AR FAF AN A5
B3

SR

:.‘:é
rr

O

=
=

o
=

Area

2000 N v = B.5009x -

L pizq

1164

0 100 400 600 800 1000 1200
ppm

Fig. 1. Standard curve of S-allyl cysteine.

(14) DPPH Y& &A% 54

DPPH(1,1-diphenyl-2-picryl-hydrazyl) }tiZt &4 442 Blois (1958)<]
DPPH gtjze] Ax8el 8402 tehigion, 49 47 18)3 %
Bkt

(15) ABTs #d#@ £AF 54

ABTs|2,2"-azinobis-(3-ethylbenzo-thiazoline-6-sulfonate)] -tz A A%
(1999)¢] ®ell Fatd 471 1)-(10)9 #Hell wet 414 nmol A FF =S
7hok FR7FFY FHE HE YER AT

S RSt
= I~
el

[e))

- 128 -



ol

e A ERe A%, A9, vy, 771, gold, 53 FE B HER £ 8%

A A Aabe 201004 2 T3t

a3tas Asdd H7HE A7 AlREe FAC et 42 1089 SRTE 7 §F7E

FAE ol8ste] 120TelA 2413t &3tk F28 AEE 42 &6t o33 tF 52
o] BEAE ARERE ARSI

(4) a-Amylase A3 a3} =3

a-Amylase A3 E&F= Lim 5(2005)e] WS HPste A5 4 =8 A8 20 uL
o 1 unit/mL porcine pancreas 7|99 a-amylase 5 uLe} 50 mM potassium phosphate
buffer(pH 6.9) 25 uLE &3 3t 37TCelA] 2027 A A g & 05% starchE 25 pL H7}
ste] 37Tl A 2087 A H T 2 ¥Eg-A o] 48 mM 3,5-dinitrosalicylic acid(DNS) 241
AleF& 100 uL ¥ 100TAA 1023 T LA F FE8] YA o] ¥kl 1
mL & 7}sta 2 wwtsh & 540 nmojA]
1-(NEZ #7h8A @ Bz §3=- A5 A71e BT FFE)/AEE A7
7 e HZPY FRE 100 4o 2R T

(5) Trypsin A& &7 =

Zt AAAEF FE2E0] trypsin®] & R P Jang?} Jeong(2010)9] wHH-ES W
sl A9t 001%7F HEE 10 mM sodium acetate buffer(pH 7.5)¢] £33t
trypsin 0.015 mLell 2} &4 0185 mL& EF3stY 37ColA 1027 A A ATk 3%
TE7F H =2 50 mM potassium phosphate buffer(pH 7.5)o -&3l%+ azocasein 0.8 mL<
AH7ksle] 37Coll A 3087 ¥F8-A171 F 110 mM trichloroacetic acid(TCA) 1.0 mL-& #H7}3}

3

o WEg AT F2oA 1583 RS FAste] @ ds FHAA7]L 10,000xg
=

H

o,

l
|

Moo

oA 2087 QAL S F A5 12 mLo]l 1 N NaOH 1.4 mLE E 35+ 440 nmoll A]
THEE FASAT Trypsin AE A (%)= {1-(ANEE F7EHA &2 2T 3=
ARE A7 v FFE)/AEE FA7MehA] g8 dlx2Te T35l 100 Ao =25
Tt

(6) a-Chymotrypsin A&l a3 A

FEEE Az 2 FAAER F2 50| achymotrypsing] 4o FlAE FFL JangT}
Jeong(2010)e] WS WIS ZSHAW. 0.01%7F HEZ 10 mM sodium acetate
buffer(pH 7.5)o &3]3t a-chymotrypsin 0.04 mLo| Z+ 529 0.16 mLE& EFste] 37Tl
A 1087 A Agstdnt 3% F57F E§ %2 50 mM potassium phosphate buffer(pH 7.5)
o] 833 azocasein 0.8 mLE AH7}ste] 37ColA] 3087F ¥+2A17] F 110 mM TCA |
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J)":}X 100 o2 2H Tt

(7) Lipase Aalaz FA

Lipase Xi s ayt =HL Saisuburamaniyan 5(2004)2] WS WHEs] ALESIUT Z
AAHNER FEE 025 mL, 800 unit/mL lipase 0.5 mL, 0.05 M potassium phosphate
buffer(pH 6.5) 0.5 mL& }H 2 713 & zz}o}ﬁt} 37co1m 1527 A HEd T 10%

L

isooctaned] &34 7]
Acetone 5 mLZ ¥F3-& HA|AIZ] & 5% Cuperic acetate 1 mLS H7lsle] E33 5 Ao

Az 1 mLg 720 nmol A % =738ttt Lipase A8 &7 (%)E {1
& dzzel FRE ARE AW WeT FRE)/AERE F7le

mlm

109 ¢] WEee 7hete] 60T F4abelA R YztatnA 23)

_E_

WE FE3 HEBE 2FEEE QUG oA WY AFTFLIE FEEvE AN
o
=

=
- —
EIEE 0}3315} 554 e =L A JeFLI=E %‘r%ﬂiﬂ /\]ﬂ =3 a"é%‘:%

(2) 73_?']5.)—‘} =7

71 4)-(29t (3)

(3) Alx wj

Ao AMg3SE 3T3-L1 AFALGANEE dqHEZETLSYKCLB)LZRE Y wgton,
10% BS(bovine serum, GIBCO, Rockville, MD, USA)¢] E3¥ DMEM(Dulbecco’s modified
Eagle medium, GIBCO, Rockville, MD, USA)3} 1% P/S(penicillin, streptomycin)& 3 7}3h
& 5% CO,, 37C 279 incubator(3517-02, Shellab Co., Cornelius, USA)ol| A 8] o%F3} St}

@ ME=A Bt

vl oFZ<l 3T3-L1 HAAMAEE 5x10* cell/mLo] HEE HEFsl] 96 well platec] 90 L
# BZ5T 5% CO, 37C Z719] incubatordl A 24417t B9t ujekatgic). Wik 3, Wi =
T AAstL dFo] THHA G2 wAE 90 uL/well ¥ 7“7}5%11 wjoFeol 3] A5
EE 10 pL/well & H7I3F F 24A17F &<k vioFstdet. 2 &, CCK-8(Colorimetric Cell

s 4 o2
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Counting kit-8, Dojindo Laboratories, Kumamoto, Japan) &S 10 puL% EF3}e] 3A7¢

FoF wjokdl & ELISA readerZ ©|83te] 450 nme] oA FHEE FAHSIFeH, 7
S EYHo = 33 jHE d3yste] FEAE FEATH

(5) AMTE3 &

3T3-L1 AXWAHEE 1x10* cell/mLQl suspension 88 w50 6-well plated]] B3
S wfokstsct 29 A 10% BS 2 1% P/S7F £3EH A2 DMEM/F12 wjfeio g
A F¢len, A E7} confluent 8174 =W adipocyte® £31A17]7] 95t o] & o wjYd ¥
o] DMEM/F12, 10% FBS(fetal bovine serum), 1% P/S, 10 pg/mL insulin, 1 M
dexamethasone % 0.5 mM Isobuthylmethylxanthineo] 37}¥ differentiation mediume 2
i ZE F, A8 22ES AT T, 5% CO, 37C 2719 incubatore] Al 2&7F wjeFst s
o 2 %, B3-7A wX(DMEM, 10% FBS, 1% P/S, 10 pg/mL insulin)2 wWA|3}3 Al &
ES Astgth thA ©]E Fo DMEM, 10% FBS, 1% P/S % A EFZES 34
2 uHg F2d tFoz 8d ok wigsioh

F

/\E]

o

l-ﬂ

U

al

o

filo

o
HZ Wl T wiAE AASTL, AZE 123X 717 918 10% formaldehydeE 500 plA
al

I
4CoAlA 1A1ZE Bt wjFstitt. 2 Fo] formaldehydeE He|il PBSZ A

H Aol & Oil red O(Sigma, St. Louis, MO, USA) 0.25 g2 isopropyl alcohol 50 mLdjl
=5 &AL SF 329 w2 EFT F 045 um filter2 75t A 27 Oil red O
FAAIFE 500 uLA 7hste] 2ol A 1AIE FoF AAstATh EAE MEE PBSE 39
AHE F ArB(IX71, Olympus, Tokyo, Japan)e 2 ¥astglen, Ao gdME GAA]
k& isopropyl alcohol2 FZE3}4 spectrophotometerZ 595 nmoll A FF= e Z73IH
o A FHEL AEE AYsHA &2 T 3= 3 td A ALY 3=

Ztel W2 UEhpRI

(1 } FE2E89 Az

ks 53 E4F A8 F3 iy 108 E& 7heta, 80TelA 34 FE2F &
282 2% Hol 5EAXVE A2% F £UL Azt Azxd Irts 222 o
Al BAEA o Al FE2E5ES] T2 WA 715 brix HeldlA BeHA 54L& Bt
A, HF FEE 10 brix2 dASAH. o] sEE WE7] St AHEHE Frks FE
2ol FEe 23 oy 10% Ytk 10% Feks 2Rgside Frks $E2902 &, o
719 =53F FEERE v we EFEAG. F, 53 FE2AL 28to] FilEz #5 S
Ae nHEIHEA &5ho] Wol “AAA o= Ao HIR 07%2 AAHsYon, s F
2 ¥ 0, 01, 03, 05 B 0.7%¥& Z4zt 7hste] H7b R AL ALY £48 A
B2 ARESST
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Table 5. Composite of water extract mixture made from red garlic and green tea

(%)

A B C D E
10% red garlic extract (solution) 100 99.9 99.7 99.5 99.3
Green tea extract (powder) 0 0.1 0.3 0.5 0.7

(2) DPPH % ABTs 2}tiz £7% 274
A|EZ 250, 500, 1000, 2500 B 5000 pg/mL FE=E ZFF F 7] 1)9)

=3 vjEd Snls 2 32 EFE9 FRAP(ferric reducing antioxidant power) &4
pH 3.69] 300 mM acetate buffer, 40 mM HClo| £33+ 10 mM TPTZ(24,6-tripyridyl-
s-triazine) &< = 20 mM FeCl; - 6H,0Z Z+Z}F 10:1:1(v/v/v)el H|E2 o] £33 o
37°C9] F8Ad A 7123t 5 FRAP 238 7122 A&ttt 96 well plateo] AJE o 40
uL, FRAP 7129 100 uL 2 FF5 200 LS g2 EFste] 37ColA 487 w37
% 593 nmollA] FHFEE FHSUCH, FeSO, - TH,0E IFEHE st 92 IEHFA
o 2RH AtstAnh

(4) B-carotene-linoleic acid Ao A 435 A

1 mge] B-carotene2 2 mL2] chloroforme 2 £33 & 10 pLe] linoleic acid % 400
mge] Tween 405 FH7}ste] X &3k E}o 3 A A RAFZ=u7o A chloroformg A A3k
FHTE 7hste] 100 mL2 H&3 AL 7|AZ ARESHUTh 7128 25 mlo F=E
g9 05 mLE 7}8te] 50C water bathoﬂl\i 1417 BoF vkgA1Zl & 470 nmoll A FHE=E
st gtHMiller HE 1971).

o>

o

CS
Antioxidant activity (%) = —c x100

C: dgz=+9

faroaiin) B el
"o
S : AT FIE 7

6) &3tas AEA

dul ek 2
47) 5)9 Erts 2 ﬁﬁé}%% FEE9 3T3L1 Axol ek Fugk &4 AIoNAM <
AT el we Ao
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7) TrkEd =& & 7t AAF AFE A% £A4E] AdPA

) AFA=

Frks e galZol A A4 nksg ol st B aTdel Aud Frks Az 53
(1-2010-0036798)0ll m} AZH Z-S AP ALESATE Frlsd Al S tis] 10u)
9 E& 7lsle F FE7](COSMOS 660, Kyungseo Machine Co., Incheon, Korea)Z

gL, HAE A% 52F Trhsd FUT HHeE &I F FEAAA Bt

Am

2] ke wjEH| 9l 87.5%:12.5%(

1,
Jol s BHERPF =3h-Holih &

)
DPPH % ABTs 2tz £A%4e $Hs00m, #A8L 47] 19 $Hd
skt

(5) In vitrodl A Z¥ 2HE F& EA
N

ks FEE 3 E¥=S 25 mg/mle] wxE AT F EU2HEFHY WHEHE in
vitroo| Al AW 213k kitr| 2F(AM 202-k, Asan, Korea)2. 2 =33} tHSoh HS 5 2003)

hexadecyltrimethylammonium bromide(Sigma Co., St Louis, MO, USA) 50 pL& 7}38}4
25000 xgellA 1587 AL AZTH &5 200 uLE FHste] &4 15 mLE EF st
37ColA 587 WHgAA 500 nmol A FFEE sl on, A8 FH/F g A8
o ZHl2HE F& 24 (%)2E YERAT

o
o
)

it
kel

=
) L

AddogRE A& AIE SPSS package 1208 o|§3te] HPFTT HF+ A}

, SAA FAAd AL dYulR] B4R A (one-way analysis of variance)S 3t

o

al
p<0.054Z0]| 4 Duncan’s multiple range testZ 4|3} 3} ¥}
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qetg olgalel ANEAL Aglom, olg A7 R4
Wl 2 £4ejelos o] pHE 43 A7 Table 63 2t}

Table 6. pH of water soluble in browning compounds from garlic and its products after

browning reaction

Garlics pH
Inner 6.79

Fresh
Extra 6.73
Inner 6.62

Red
Extra 6.46
Inner 5.09

Black
Extra 6.01

Hrks FAHAe pHE Yool 679, Side] 6730]90H, Frks A pHE ool

662, 9loo] 64622, Alnks B Frise Yool sl felelA tha AastE Aol

. Sobs EHAL el 509, oldo] 6012 SldelA tha el AE HAT
5 %

Frbs 2 Svhs FA99) pHoL Arkse] us c% HE AFE Hole AL T A
3 2

ZA, AHEE 443 tEo] pH7t AHdstEH, 257 5855 pHe ©S AHsiE s
7Agoln(Lee 5 19%), 7FEA S T4 7|29 pHE A8 2%7F 31 A7 A[7to] 7
#F&42 AgsEtteE B (Choi 5 1981) % A A

2 Z2HEA IF

ZHEAS FFE dFstr] A5t mhs FAAE 280 g 420 nmollA] FHEE F
e AT = Table 77 Zth 280 nmollA] ArkEe] EMYde] FFEE 01000]3oH, F
Aol 011303t Frkes FAUNAY FFE= 0401, &AL 0849901, St F
Ay o] 1.001, €lHo] 1.7500] ). 420 nme] A% 280 nmo} TYE HeFoz FEA e

H

—_—

§ Selel A feldoR FHE gol Btk Z, el sl ABP @
A9 gFol 3718 APoldon, THYe] HHAE Solo] BAR US| FaFo
Aoz dE gt

-
l'lJ}L

Hr & oJ

rlo e
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Table 7. Browning intensity of water soluble browning compounds from garlic and its

products after browning reaction

(O. D value)
Garlics Browning intensity
280 nm 420 nm
Inner 0.100+0.001* 0.012+0.002*
Fresh Extra 0.113+0.002" 0.031+0.001°
”””””””””””””” Inner  0401x0004°  0071x0001¢
Red Extra 0.849+0.005" 0.141+0"
”””””””””””””” Inner  1001x0002°  0428:0°
Black Extra 1.75040.013" 0.648+0.004"

**Means with different superscripts in the same column are significantly different at p<0.05.

G F dAE ¢ Ed¥olE FF

Arts, Trks 2 Irts B4 F He 9 ZotRkols FEE 4% Ade ti
Table 87} Zth Arls 2 Srlsd F de 2 FHREolE FF2 FAY Ao & <
Hol A FojHoz UA AFFHIY, Trks2 ANt Aot F dHE FHE Arks
FAU Yol 1651 mg/g, S o] 16.05 mg/goldon, Frted FAY o] 1528 mg/g, 9
Ao 1769 mg/gom Aol Fako] © ¥Uth Frkse FAUIe] 2553 mg/s Aol

17.25 mg/gol Atk

Table 8. Total phenol and flavonoid contents of water soluble browning compounds from

garlic and its products after browning reaction

(mg/g)
Garlics Total phenol Flavonoid
Inner 16.51+0.13¢ 9.94+0.12°
Fresh
Extra 16.05+0.17° 9.49+0.02*
Inner 15.28+0.06 10.61+0.02°
Red
Extra 17.69+0.16" 10.24+0.03¢
Inner 25.53+0.33" 15.90+0.04"
Black
Extra 17.25+0.17° 10.54+0.02°

*fMeans with different superscripts in the same column are significantly different at p<0.05.

il

R o=

] 9.94

mg/g, €]l 949 mg/go|UoH,
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< FAYQe] 1061 mg/g, £IMo] 10.24 mg/g, Zrts2 FAUde] 1590 mg/g, o]
1054 mg/golth. olstze] mhs FAY - Q9 F HE ¥ Fotiol=E FHAE mis
of ZWs7l AP AP et A= o E Ve

(4) Total pyruvate 2 thiosulfateo] =

Total pyruvate % total thiosulfate®] 32 Table 99} Z o Arnls, grls 2 Snis
EX ] total pyruvate TS Auks FAQ Aol 2.09 uM/g, Aol 1954 1M/go & <]
oo oo wa] oF 938 A% o =gtk Fukse o] 222 iM/g o] 2418 p
M/g& °F 118} HE Egtor}, Znlse EAYAL 938 tM/g, 4L 1114 tM/go =
977 ek

Table 9. Contents of total pyruvate and thiosulfate of water soluble browning

compounds from garlic and its products after browning reaction

(uM/ g)
Garlics Total pyruvate Total thiosulfate
Inner 2.09+0.06" 1.48+0.02*
Fresh
Extra 19.54+0.12° 2.34+0.22"P
Inner 22240124 3.62+0.44
Red
Extra 24.18+2.72° 3.29+0.16"
Inner 9.38+0.18" 13.56+1.26"
Black
Extra 11.14+0.11° 11.39+0.12°

*PMeans with different superscripts in the same column are significantly different at p<0.05.

Total thiosulfate g2 Anls FEAY Qo] 148 pM/g, J¥o] 234 tM/ge 2 §-2x}7}
HAAJ=d, Trksd FAUA] 362 uM/g, &0l 329 uM/g, FrtEd FAUY Ao
2151.30 uM/g, <AL 187574 pM/ge 2 Ants = ZTrlsd FA9doA] total
thiosulfate 3#Fo| Zk o1}, Srls AdtE FH3Fo| o}

nts AR F9 pyruvate -2 w9 7V wjntd @™Eo] ¢lo] pyruvate FEFol
EL4E nise &3 o) mlo] & Ao g Shin (19999 <& dH A Yot
9] & thiosulfate?] F8& AE-L allicino|H, allicine] E3jFo] A= diallyl
disulfide 2 dially sulfide7} thHH-2L X}AFThL Yu S(1989)0] B d n} gled, E A
d 27 Artso FAde] vis| Zris g IZrts FA N9 total pyruvate B thiosulfate

o] o] =2 AL allicinkEthe= Aw F3pg=2 AAol Frhstar, o] dagd wet
FUAA 1P E ol S Y] WiEolzta FYErh

AL

o
=)
fr
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G) Rr715ke] T

Arts, Frks 2 Irks B4 -9 fo1aF s BAST ZEEZY] =
O 9 Feks o) i B4 Z2elEI#RS Z7; Fig 2 9 33 23, AY Aie
Table 10¢] “eERJ ATt

Ié‘lll ' 1
.l' ¢ 10

Fig. 2. HPLC chromatogram of standard organic acid.
1) Oxalic acid, 2) Tartaric acid, 3) Formic acid, 4) Malic acid, 5) Lactic acid, 6) Acetic acid,
7) Citric acid, 8) Fumaric acid, 9) Succinic acid, 10) Propionic acid, 11) Glutaric acid

ot
100 4
i 4
=%
i 1 7
" \ 4 \ 2
- n'-wv L«__.,._m_:'l Ym._.-q'\_
10 20 30 min
Fig. 3. HPLC chromatogram of organic acid from red garlic.
1) Oxalic acid, 4) Malic acid, 7) Citric acid, 9) Succinic acid
BEAE Z 11F9] F7]4F & oxalic acid, malic acid, citric acid & succinic acid 4Z17+o]
AEE A, ks FAAYAAE o]E 4F°] EF AEFHIo, Arke B Snks F
A 9lolol| = succinic acidE A 93+ 3Fwho] HAEEHYL, FANGAA=E Arks, Trts
2 ZSols A|BdA EE BAsHA oxalic acidgte] AEZHT. RE A BA HAEH
oxalic acid F#H-2 T4 W Ho|A 3.92£0.06~6.52+0.17 mg/100 g2 HLFow, T4 2]
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A= 2.87+0.15~14.56+0.12 mg/100 go] HAZ wl=9] FFl wet 2 FF sido] A=

Folstitt

B9 F {74 citric acide] FEo] 71 -‘50}9%1 Artsol s 38.01:0.05
mg/100 g, ZrtsolAE 73.06+0.13 mg/100 gollom, FrksolA 142.07+0.09 mg/100 g
o2 7MY =& Feldd &, A7) rle Fo /1A f‘f&%‘: =4 2ot FAR Fges

FEA AN A E succinic acid®] FHF-S TrlsddA 71 =9kt

Table 10. Contents of organic acid in fresh, red and black garlic

(mg/100 g)
Organic Fresh garlic Red garlic Black garlic
acid Inner part Outer part Inner part Outer part Inner part Outer part

Oxalic acid 491+0.04° 913+0.06° 3.92+0.06° 287+0.15* 6524017 14.56+0.12"

Malic acid - 14.51+0.13° - 18.14+0.07° - 15.32+0.06°
Citric acid - 38.01+0.05° - 142.07+0.09¢ - 73.06+0.13°
Succinic acid - - - 78.13+0.08° - -

Values are mean+SD (n=3).

Values in a row sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

(6) DPPH =tz &A%

Arts, Trks 9 Suks 499 DPPH gtz &A5E 574
T} EAMdlo] X2 250, 500, 1000 2 2000 pg/mLZ 22|5l¥e ul mls EA e DPPH
gz 2ATS ARG sE7F F7HEC wEt fFoFHoz sk Ants FAGL
Ul oll A 23.65~44.84% o™, QAL 2345~2952% 7 EAUY A AASo] fofHo
ottt Fntse EANo)A 24.38~4573% 2 WY Pon, JHe 27.73~5814% = o &
el 4] 250~1000 ng/mL FEAAE FAR7F gllert, 2000 pg/mL FEAA] 2 Ho]
Ao vl& HoHor T Aot FulsEL 250 ng/mL FEoA 41.55% 9o, 500
ng/mL FEo A 50%0] o] e, 2000 ug/mL FEAE 90.60%2] AASLS BTt ¢
Ao 250 pg/mL EFEAA 28.00%Ho ™, 1000 pug/mL FE A 50%0]4e] 1.2 H, 2000
g/mL FXo A= 65.01%A T}

Kim 5(1981)& #4ta 4 70% ol&&

22 5
o aASol A9 gigent 2wslE T4 $2EL BHTS #4138 Az 2
(e}

l

o

A= Table 113 2
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gz 2AFL AP S mtso] AP nhsof H|ste] F7159 21, o= allyl mercaptan
2 methyl pyrazine & A E Asle] AJzo] YAHE 7| AHEF} allyl methyl sulfide 2
allyl alcohol & Exg]& st o] F7ld HEES FFolztal F Eil(Jeong 5,
2007)= ot webA, duts 2 Suks FA o] Arksd HE DPPH =tz 4750
Hold AT Zdwukg Bt Aol AAE E- 7dste vt an, o EF EAEo|
T dHEA] g ¥ F ALE AIEHT

Table 11. DPPH radical scavenging ability of water soluble browning compounds from

garlic and its products after browning reaction

(%)

Sample concentration (ug/mL)

Garlics
250 500 1000 2000
. Inner 23.65+2.71% 32.35+1.22% 38.06+3.16 44.84+333%
Fres
Extra 23.45+1.22°* 27.19+0.30* 26.79+0.18" 29.52+1.15%
Inner 24.38+0.91** 29.03+2.320A8 42 4641 .44% 45.73+3.67F
Red
Extra 27.73+3.74** 30.92+2.08"° 43.67+3 53 58.14+3.16
Inner 41.55+2.32% 53.48+3.19"° 69.01+2.43F 90.60+1.994"
Black
Extra 28.00+4.04* 37.86+0.35" 50.80+1.50 65.01+3.82%°

“IMeans with different superscripts in the same row are significantly different at p<0.05.

#"Means with different superscripts in the same column are significantly different at p<0.05.

(7) &9
Arks, Frks 2 Srks A $98L 2% ZHE Table 129 2ok A2 @
AP e 700 nmol A FRE Foz UEhigen, AEe FEst Z7hEel weh gdge

=
froder AeEHdnt. Arks BFAYQY FFEE 0143~0.1609] R egon, ode
0.146~0.1972] HYZ o] gAY o| A =gt STnts® F4odo] 0.137~0.165, <]
o] 0.147~0.2129] &%= ‘E“%’%i Arlsr w72 ool g E o %0}5}. HH o] Sm)
2 250 pg/mLE = A FAY - oJofo] {7t gl
Aol gAdgo] FoFo g FTHE U
2 Ay Z2¥nkg F<¢ Maillard ¥-&E42 9 gddEo] 712 o hydroxyl7]e} F49=¢
g A=A U ¥EE AT # e Y 52
H1E ulgo 23ty 7}% =0l Z2¥st © Seikse 4 U - 7 Anks
o] B 1 - gdlle] HRERlol7} e Ao ANEHUT. F, ZuksL 50~90TCe] Lo A
FAIZE AgstAA AzE el nls AA7F AustEng Zag 82 F 2 amino-carbonyl
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Table 12. Reducing power of water soluble browning compounds from garlic and its

products after browning reaction

o] gol whah 2ol A4E BHZA st Ak B ol
tol o =A UEhbs Ae® WeHtha Shin $(008)] R ul vk

(O.D. value)
Cadi Sample concentration (ng/mlL)
arlics
250 500 1000 2000

Inner 0.143+0.002°° 0.135+0.001** 0.160+0.004* 0.160+0.004*
Fresh

Extra 0.146+0.002°¢ 0.152+0.001*¢ 0.190+0.001® 0.197+0.001°®

Inner 0.137+0.001** 0.1430.000"® 0.161+0.000 0.165+0.000%*
Red

Extra 0.147+0.00* 0.157+0.000*° 0.201+0.000°° 0.212+0.000%¢

Inner 0.173+0.001*° 0.2200.001%F 0.298+0.001F 0.458+0.006""
Black

Extra 0.175+0.001*° 0.198+0.002" 0.259+0.002 0.372+0.005°°

“Means with different superscripts in the same row are significantly different at p<0.05.

*fMeans with different superscripts in the same column are significantly different at p<0.05.

(8) ABTs &0z 2 A%
Arhs, Frks 2 Suks FAGY ABTs tl2 275 € 243 2ok Table 136 1

B 2Tt

Table 13. ABTs radical scavenging ability of water soluble browning compounds from

garlic and its products after browning reaction

(%)
Sample concentration (ug/mL)
Garlics
250 500 1000 2000
Inner 7.37+1.10* 9.42+0.30™ 11.73+0.18* 15.38+0.06%4
FreSh AB bB B dB
Extra 9.33+0.69 11.77+0.40 14.65+0.65° 22.63+0.51
Red Inner 14.45+1.81°¢ 17.24+0.53% 21.33+0.48¢ 30.66+1.24%
e
Extra 16.23+1.50°¢ 20.45+1.13"° 33.28+0.55F 53.33+1.22
nner 14.1520.28% 20.86+0.67™ 31.31+0.72¢ 49.17+1.38%
BlaCk B bC D dD
Extra 10.74+1.14° 16.62+0.53 24.47+0.81° 40.46+0.65

“Means with different superscripts in the same row are significantly different at p<0.05.

*PMeans with different superscripts in the same column are significantly different at p<0.05.
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HHE-71 el A8 HMEETE BolEFE U £AFE foFor AeFHAG ARt
L EMyde EFTE 737~1538%2] Mo gon, e 933~2263%2 Wz EAhjl
of mla] o] foHor £A% T Frise FEAY A A 14.45~30.66% A H,
gHE 16.23~53.33%¢] WA= Sde] 2ATe] el Hlsﬁ foldoz Eored, 59,
2000 pg/mL FEA Frks TR 50% o] Fe 2ygon, Aulsd] H 8| A
T ABTs 2ttt &A% fodoz vt Jrks ol
HL 10.74~4046% 2 AJrts 2 FTrlso] vl FEALde] AT tha vtk

L J::
l~>
o[ r
mlo

(9) NO &z 475

Arls, Trks 2 Seks F499 NO #Hd 2A%S A Z2rs o
2ok A5 FHUte] F7hEd weEk NO 2tz &AFS FoHoz s pel
o} Arls EA AL 368~19.77%Fow, AL 234~1350% 2 A AAS0] © =9
t}. Trls EAY AL 1014~21.53%Fom, B 651~2460% 2 Ao o] T Egt=
dl, 2000 pg/mL FZA= FAY - A3t {27 Aok Srkex Adrks 2 &0t
=7 mx7bR] Ao zw BN AoA 4.98~47.69%, A A 3.25~2753% = A A NO
#ozd &AGe] fFoHez =9th nEkA Arks, Frks 2 SehsEy FAY AL odr
T NO gtz &A% wok=d, FAU A Bl & AL nd#s] £ o A 59 it
3 &go] B9 BXAFAUE THEAgol =& oz ALRHTH

Table 14. Nitric oxide scavenging ability of water soluble browning compounds from

garlic and its products after browning reaction

(%)

Sample concentration (ug/mL)

Garlics
250 500 1000 2000
Inner 3.68+0.71%P 4.59+2,02%P 16.34+0.59™® 19.77+1.05
Fresh
Extra 2.34+0.52% 2.90+0.19* 8.88+0.83" 13.50+2.17%4
Inner 10.14+0.22°° 11.87+1.55° 19.04+1.58¢ 21.53+0.9798¢
Red
Extra 6.5120.77°¢ 10.22+0.94° 16.63+5.81¢ 23.60+0.95¢
Inner 4.98+0.87%° 11.84+0.98° 25.06+1.74 4759+0.20%
Black
Extra 3.25+0.80** 6.32+0.77° 15.47+2.19™® 27.53+2.21

“Means with different superscripts in the same row are significantly different at p<0.05.

*PMeans with different superscripts in the same column are significantly different at p<0.05.
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(10) Tyrosinase A 3] &4

s FA A9 tyrosinase A AL A A= Table 159 At} A59 T=7F F
Zhd mEl &4do] ez FUHEHAEHE, Frls FAY AL 250~2000 pg/mL F =
A o &

1

A AR e FR7E e Arks BAWAE 17.06~2852% %o, 9
1648~2433% 2 W - Sjf kel {7t Ak Frks B Frksk Arksd 2e FEl
AT,

Table 15. Tyrosinase inhibitory activity of water soluble browning compounds from garlic

and its products after browning reaction

(%)

Sample concentration (ug/mL)

Garlics
250 500 1000 2000
Inner 17.06+1.80* 21.52+0.87% 18.70+4.52% 28.52+2 3348
Fresh
Extra 16.48+5.80™ 18.000.44°* 18.15+4.07° 24.33+2.68™
Inner 28.8715.58%° 29.32+1.44°° 32.5943.35°C 33.4842.04°C
Red
Extra 22.62+2.11*8 20.39+2.37*8 29.02+1.94%5¢ 34.30+2.91°¢
Inner 18.06+1.51* 23.9411.60° 26.55+2.37"F 30.09+2.69°%¢
Black
Extra 18.71+1.15* 23.87+2.06° 24.85+1.33" 25,5342 5948

“Means with different superscripts in the same row are significantly different at p<0.05.

*PMeans with different superscripts in the same column are significantly different at p<0.05.

(11) a-Glucosidase A 3]& 4

Arts, rks 2 St B9 g @S in vitroddlA] 583 Zib= Table 167}
ok A5 H7F s27F 2555 rhed FAYY aglucosidase Asj@ S FoHeR
S7HE AT Arks FAW A2 250~2000 ug/mLEE oA 856~21.23%%oH, 2
6.05~18.92% 2 Wl FAo] i E=dth Frisd FAhdo] 7.05~21.54%, o]
1212~15.69% 2 2000 pg/mL FXoA o] o] nHla} =& BAHLE EJrh Srtsd
FAY - Szt fozb7b Aot o] EF 2000 pg/mLe] FRoA= Wode] &do] T
=AUt
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Table 16. a-Glucosidase inhibitory activity of water soluble browning compounds from

garlic and its products after browning reaction

(%)
Sample concentration (ug/mL)
Garlics
250 500 1000 2000

Inner 8.56+0.34°" 13.01+0.39"8 17.24+0.79% 21.23+1.55%®
Fresh

Extra 6.05+1.02*" 10.04£0.14™ 14.76+0.59* 18.92+0.99%®

Inner 7.05+2.20™8 13.42+2.81" 17.38+0.56% 21.54+1.08%®
Red

Extra 12.1241.63% 14.78+0.90%° 14.80+1.33* 15.69+2.22%

Inner 13.35+0.21°¢ 18.03+1.69° 27.53+0.55 37.84+1.80°P
Black

Extra 16.49+0.92°° 18.3420.73°C 27.98+0.21°¢ 34.28+0.56°

“Means with different superscripts in the same row are significantly different at p<0.05.

*PMeans with different superscripts in the same column are significantly different at p<0.05.

2) vt F ¥FAAE A=A &9

(1) UV Scanning

Znts FELuE AJ59 UV scanning Z3¥} = Fig. 49 Zt} Hexane, chloroform, ethyl
acetate®} methanolfh &3k A|E= 200~250 nmolA] 7F4 & 3% k8 713 o,
300~400 nmoll M= FFT 7S JERNA 2o}, acetone, 50% methanol & water &

AlBo A= 350 nm ool A HAHoR FFE ol WoldS & T F AU
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9 — Chloroform
EtOAc

8 r Acetone
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7 —— 50%MeOH
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Fig. 4. UV-Scanning chromatogram of red garlic extracts made from different solvent.

Lo 28E9 UV scanning Z¥+= Fig. 59} 2t} Hexane, chloroform¥} ethylacetate &
Yzol FAE AT BT 23 280 nm R2ol4 Bojqo FREA EolAE AL
st 2 olF dHFHeR FRAE Fol mopAE Ze st AAFHe=R



300~350 nm F-ZoAl 1~2-H =9 ZFS 7FAth 250 nm F-ZoA] 100]A4e] =& 7ES 7HA
= AL &4 stk
10 r Hexane
—— Chloroform
°r EtOAC
s BUOH
—— Water
7+
6 F
5
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o b
1+
o L . ,
200 300 400 500 600 700 800

Fig. 5. UV-Scanning chromatogram of red garlic fractions made from different solvent.
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Fig. 8. HPLC chromatogram and calculation curve of DEDS.
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Fig. 9. HPLC chromatogram and calculation curve of DPDS.
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Fig. 10. HPLC chromatogram and calculation curve of DAS.
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Fig. 11. HPLC chromatogram and calculation curve of DADS.
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Table 17. Results of 12 kinds compounds

Standard compounds Retention time Standard compounds Retention time
DPDS(11) 48.85 min DMDS(4) 37.06 min
DATS(10) 46.78 min DAS(6) 41.90 min
DEDS(7) 43.84 min DADS(8) 4419 min

DPS(9) 45.63 min DES(5) 37.60 min
Allicin(3) 24.38 min Alliin(1) 2.68 min
DMTS(12) 41.97 min DMS(2) 17.25 min
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Fig. 16. HPLC chromatogram of chloroform extract made from red garlic.
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Fig. 17. HPLC chromatogram of ethylacetate extract made from red garlic.
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Fig. 18. HPLC chromatogram of acetone extract made from red garlic.
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Fig. 20. HPLC chromatogram

red garlic.
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50% methanol#} water FZ&E4 24zt &4 AEEZS B4 ZAE o|&sto 3
d-RFRAE Ae z4Zb Fig. 20 (A) 2 (B)9} Zth UV ko] e 210 nmol A 7+ =
2 oko] BFEo] AEEL FAF £ Yo, alliin peakE 2688 AT oA HEH AT
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Fig. 21. HPLC chromatogram of hexane, CHCls and EtOAc fraction made from

red garlic.
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Fig. 22. HPLC chromatogram of BuOH and water fraction made from red garlic.
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Hexane, chloroform % ethylacetate fractiono| A= DPS, DATS¢} DPDS7| HEH S &<l
g 4 Ao T FRL 1 ppm BES] mFolglonz WEe datat AN kg
Bnthanol#} water fraction®] 24 Z3} alliine] AEFHS I & F Q%o 0 9 &
E BEAzAdA S0l B FFAEEY peakd QU & F UREH, 2 FFo] mFolm
rtso AREZE AHES fellAs F o d77F I Eolor & oz AT
F = BAS SeiAe 54 &0 Eos HSA &WE olgsto &

T3 F UV 3 210 =& 280 nmol A EAFo] 7Hg 4T e g &

3) Frtsol AxAA 3 olastn FAEAY wg
Aol Avks B Fuks ApEs

7 "ANA g Fris 2 AR 6

Arks, 249 Ehks 2 SrkEe v FAUW FoR AU 5 9¥e Yie
2l 19

=
Jira MRS BA% 2 27} Table 18 2t}

Table 18. Hunt color value of outer part from fresh, red(processing step 1-4) and black

garlic
Hunt color value

Condition - " "

L a b
Fresh garlic 79.84+3 36¢ -1.63+0.32° 23.25+1.69™
Step 1 65.94+3 43¢ 0.85+0.46" 23.1241.99™
Step 2 55.95+2.80° 10.09+0.50¢ 28.55+3.30
Red garlic d
Step 3 55.56+2.28° 9.14+0.68°¢ 25.5142.23°
Step 4 41.58+0.71° 16.90+1.53¢ 20.87+4.18"
Black garlic 23.04+1.29° 1.18+0.44" 1.02+0.60°

Refer to the Table 3.
Values are mean+SD (n=3).

Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

s ZHe HE(LN)E Auksd 7984433690 FuleS 4477kl FUbE A wheEk &
Jdom Faste] A% WANMGp 4= ekl Hsl o 48% FaSHOR, Fohse
Artso] v)s) 71% o ekt
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HA T (@) Arlse Fe HedHt=
£ 0.85+046~16.90+1.532] M2 &4 ©A
sl HAlg HAJY. Snlse 1.18

rﬁ i

£ AAHA HARF F74ske] Step 4°ﬂ/‘1 74
0447 Arts Hoe =%koy Frks EHue
A

rl

3] wol ks F3T AEA ] UNH-
FAE(be HAze Autd Z2ug BYed, Ars(2325:1.69)00 Hls T2 A=
step 19] TPk FA7F Gl step 2014 285543302 thah F718tH 7l o] $HE =
5

foHeoz %}ié}oﬁ] step 4°ﬂ A 208714182 Arls=oll vls] 10.2%u okt

mbs U A% (Table 19) 94 S1%49 Wgsl fARE AFelAn Arbsel sl Fnh

Eol AUAE AXNHUA HEE fasty FNE 9 gane FrEHe Frkse YR
o] HEE SAUAVE JAWYEFF Yol E B oH, step 494 A& SR ETH
i R, FA=E Fris A4 A DAIA 29.81+10.16~

W
N
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H
N
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o
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=
2
f
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Table 19. Hunt color value of inner part from fresh, red(processing step 1-4) and black

garlic
Hunt color value

Condition - - -

L a b
Fresh garlic 83.77+1.50 -2.72+0.70° 19.02+3.00°
Step 1 67.53+3.30 0.79+0.52° 27.81+10.16°
Step 2 64.42+4 91 6.97+0.75° 31.50+1.68°

Red garlic d

Step 3 60.78+5.84 9.53+0.79 32.47+2.07°
Step 4 62.21+3.81 10.67+0.95° 30.83+0.44¢
Black garlic 23.61+0.49 1.23+0.51° 0.54+0.54*

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

2) A7l st

Arks, Srks 2 47178 Frksd 23] ¥slE £4% Z¥e Table 207 2T

Anlse] AE7} 752735069 cm/kg’o @ 7} =9kal, Znlso] 109434873 cm/kg o
2 7 B Rk Fuled SAUAVE A wet AxRe A dusiAs Aol
t}h. Step 1elAe WA o rtse] FEe Ankse] v8) 409%u; AR AL, step
20 A] AL SAA] 43010413154 cm/kg’S 2 m| O3 ZHAS BYo) foxtE ¢tk
olZ ATE Hx} ZFvletd] step 45 7116047519 cm/kg’e 2 AHTE F 7 dost gt

O
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= oel Adlol 2R Foks AzTF AL An SEe) Fao
g §AG7 oH A o

A3} ehze] AzHD ol

(cm/kg”)
Condition Share force
Fresh garlic 752.73+50.69¢
........................................ Step144483i4049b
Red garlic Step 2 430.10i131.54:
Step 3 509.03+70.08
Step 4 711.60475.19¢
BlaCkgarhC ............................................................ 1094318733‘ ...............................

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

Table 21. General composition of fresh, red(processing step 1-4) and black garlic

(/100 g)
Condition Moisture Crude lipid Crude protein Ash
Fresh garlic 62.63+2.15" 2.37+0.66" 6.08+0.13" 1.32+0.49°
........................... Stepl6017ir052240i035596i007b1801009b
Step 2 46.12+0.08° 2424047° 6.40+0.01°¢ 243+0.24%
Red garlic . . . -
Step 3 4217+0.83 2.53+0.19 6.45+0.28 2.20+0.94
Step 4 12.52+1.52° 2.83+0.28" 9.98+0.00¢ 2.98+0.82°
Black garlic 53.42+0.62 4.33+0.38° 4.97+0.00° 1.78+0.02"

Refer to the Table 3.

Values are mean+SD (n=3).

Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.
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TE FFS Arkso] 6263:215 g/100 g2 7MY =% IRt =4 %ﬁ]ﬂ sy
| wel F33] 7F4ASH step 49] AlE= Anpso ¥ 80%u Yol 1252+
T, SrsL 53424062 g/100 g0 2 Anfse] £E Fn A
3 Tl step 12 ArtsS ¥F A3 A2 Arksd £ FF
step 28} step 3= LHF 715 AFEFol wet 29 I ey T /‘]E“ﬂ—f Aol e
= FAR7E /It W step 4= FE FFol 7HE W= ol AT dFT Bkst
Zol Trks 5/ F24 LdE flatd AF © &718 AMESHe
TE "gart w438 AAFHAT] dEeln

ES R, f‘g}am RS2 2374066 g/100 g, BPMS-S 240+0.35~2.83:0.28 g/100 go]
AHa, SukEL 4.3320.38 g/100 golth. Fuls2 step 1~374HA = Arlszt =AW FF
ol Al Fol Al Aol7t gl A E step 4914 FoHom Frlstgon, SukEe £
A FgEFol fFAHoR F2 FoR Hol Friks B Srked =AW @2 N84 24N
o &Fo| FUtetA o FEE = AFE AR AdHEHTh
o] ke Arbsol A 6.08+0.13 g/100 golREH ErlER SA4EWA I kol
A3} 2743190 Step 1014E AvkET §o137h G0 step -394 E foHoz
bl A, stpe 4olA= 9.98+0.00 g/100 go= 7P =& oIt SmlsdME
4.97+0.00 g/100 go. 2 AnlsHtt 238 o FFo| =9kth

2o FF2 Arkso] 1324049 g/100 go2 7 wtorow, Atz vl
SHAE AAEA I FFol T 7?491031 Zrtsd ksl 54 Z27IdA A9
AR ?FE‘E%%’%‘E}E}. T 3Ee FF2 30 g/100 g wwkollar, FF Wkl Wik F
AAQ fFoARt= & FEoldTh

2 2

v

BNy
h

Arks, 54 948 Frks 9 Seks9] pHet AR E £7383% A7 Table 22¢] YERS
o} ArkE9 pHE 6.65£0.02 o Fnls AxA] 80ToNA 2447 YEHEE 3 step 1
e 6.78+0.022 Arls KT} =9ka 1 o|FREE 6.19+0.01~6.02+0.029] M2 £
oz oA EE AUt Irlse pHE 4.09:0.012 nls9 ZwWslrl JPE45E2
pH7} 238l == A= =90th Frked pH-— Artsat Zpol7h Ao}t =477tk
uhet A EAe] Aol JAEEA wud 4HdstE B Zrkse] pHrF kgl 7t
& Aoz Hol 4 vhse] pH Asts 473 /H WAEE BHEAG 7]0leE AL

FARSE WS 7)ol 9%t T4 AFAE ZHEA] A4 tEe pHIF AHdsE =

F2 23t o weE dojom(Lee T 1998), EA I T M T

pHE 257} =555 w4 Altte] BaAgsE 443t dokr Bi(Choi 5 1981)% o] 9l
= A

Auaro] Fa Qele] Hw, pH7}
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ol EApgFo] AA AL, AHEEES He X EEH ol /714 AFERAY] Tol &
@l 23] aldohexose2] aldehyde”]7} 4tzslw o] A A carbonyl 7] 71213} o
A= Qth(Lee T 1998).
o] AFAE o] ZWEAT pHe wWloto] Aol AFEHIJ=H, pHE 2wt
g9 2a 93 Qo2 pH 4.7~569 M9 o)Al 2u) ool A HT pHYL PFol A= 7+
HEAS HE, pH 7 o] FeA s @M E 7] AlFst=H pHI7E FobAH ‘?}%%Q
otttz BIFo] QthLee 5 1998).
pHe Wgleles tsEle Ao R Suhso] 252+0.02% 2 7+ =2 ¥ Fuks
Hoy k2 0.62+0.01~1.150.00% 9] ‘?-ﬂ%?ii’, SAA-E AAWA FR FTreie A
7] pHel ®Wztel duA|o] B v pHeF Ao WHit=
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Table 22. pH and acidity of fresh, red(processing step 1-4) and black garlic

Condition pH Acidity (%)

Fresh garlic 6.65+0.02° 0.69+0.03"

Step 1 6.78+0.02' 0.62+0.01°

Step 2 6.19+0.01¢ 0.76+0.03¢

Red garlic "
Step 3 6.06+0.02° 1.03+0.02"

Step 4 6.02+0.02° 1.1540.00°

Black garlic 4.09+0.01° 2.52+0.02"

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.
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F& Table 234 YeERHSITE. Arts
AT TFFL 53524026 mg/100 g2 7HF Hokal, EnlsR SAEE BABL AXHA
X2 3.22+3.17~68.13+3.31 mg/100 g WML Ith FrlE2 step 1A=
Atz va FAdG FFo] FJHoR =hort step 2~43tol= FoFHA Aol7b YA
t} 3rlse S99 FHS 53 Eo FFoE 133.69+1.96 mg/100 go|em, o= A
rtERET 249 o =& %%012;15}. Frtsl SA4GAY Frtel wet Arls Eu
15.3~21% HEZ Zuls9 oF 50% FFo BHs=d, o2 s SAFEA 23
ot HEo A AT Tl FUHEE & 7 UAAgTH

AEFHE F P9E Ushls 9a0 fREe 294S 712 Bholnz 29YS A
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ForA rle] Ax=E Y H7HE F doH, nsd w4 F Ao Wdte vhs AA A
el e 33 °}U11t7]7iﬂ o2 o] whgele gl st glu HFAFLS
TES EaEo FdTdo] FHA gom AW dojuA et olEd #HNA E
i rkse] 54 F FdTe FFol Frlste AL ks Tl JE HFIA FFIE Bl E
o] Yo r WHItEL, ® o|FA EfE FdFo] @HukZ] Fost e & F 3l
on, g FR7F ArlE e R R dRkgo] JAyEIFE nhed e FUMEe &
dg =+ U

Table 23. Contents of reducing sugar in fresh, red(processing step 14) and black garlic

(mg/100 g)
Condition Contents
Fresh garlic 53.52+0.26"
............................................. Step16322i317b
Step 2 65.42+2.37¢
Red garlic
Step 3 67.44+5.64°
Step 4 68.13+3.31°
.................................... BlaCkgaﬂlC13369ﬂ%d

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.
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=459 29 v 7td 27l FE TAEE 90T 29
, polyphenol oxidas”} 50~70TCelA] &S 47| W&ol Srls9 2
o] F8 Q<lolgtar Hi(Bae} Lim 2002) o Ut}

Maillard® 7z 3} HP—QoﬂoﬂH FAEE 2L FHY)E =7 43
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Table 24. Browning intensity and total phenol content of fresh, red(processing step 1-4)
and black garlic

Condition Browning intensity Total Phenol

(at 420 nm) (mg/100 g)

Fresh garlic 0.035+0.002* 77.62+0.52°

Step 1 0.050+0.002" 77.11+0.65°

Step 2 0.105+0.001° 79.10+1.48"

Red garlic . .
Step 3 0.121+0.001° 85.01+1.14

Step 4 0.166+0.001° 99.57+0.20°

Black garlic 1.537+0.002' 109.62+2.07*

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

< =4 28A7A
ko] -9 F el =Folrb AATH iu]—‘— &4 B F step 39+ 49 A]
ZHE FFe zhzt 85.01x1.14 mg/100 g¥} 99.57+0.20 mg/100 go 8 o Hoa Z7}31%
on, ZulsdAs © Z7lste 109.62+2.07 mg/lOO go] At}

grbgel vs) AT Frbs 2 Sekse 3 dE gl B AL @xY T
S v F Q¥ BBl WEy BAZ AR, GAUE 27| dsislel ARy
2ol Z5p Zuslel AW EE BEol FH ARA Felds HPE FE Z

Tt 220] golsid ATE FFHCHKim 2011).

(7) Total pyruvate 2 thiosulfinate®] gF

s F pyruvates} thiosulfinates =9 3 A] A== EEE pyruvate: allinase
o] zZgo o] MAFEH, o= ntEs F allicing TFF vE AL AeE Hud = ot
(Cavagnaro 2005). Thiosulfinate= 333FE=Z, 60~80%7} allicin®! He=z dHAH Aot
(Lawson & 1991). o] EZL nes 2oz HIT A AAHFo] F7E=H], Shin
S(2008)2 90Tl A3 mtsdl A X total pyruvated] o] F7lE Qo2 E allinase
ol9lo] Lol o3 T EFHAE T UE QAEL FFL uAE A2 FHI uk gl

.
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Anls, SAGAE Zris 2 3nkE9] total pyruvate 2 thiosulfinate 32 2413+ 2
7= Table 259} 2t}

Zrtse 4 9AE F pyruvate?] FFLE step 1014 63.22+317 mM/100 g2 Arls
(53.5240.26 mM/100 g)oll B3] G H o2 E=9ror} step 2~49| A& 65.42+237~68.13+3.31
mM/100 go 2 §2 &2 o]zt QUATh ErtsdAE 133.69£1.96 mM/100 g2 714 =
< FFeldH

Zrl=9 % thiosulfinate 3= F pyruvate Tz FANGE FFo|Utt. F Antsd F
thiosulfinate $-S 3122242359 mM/100 go|d Ho] Znls <A = 340.55+9.76~685.55+
1134 mM/100 ge2 ZF718k & Suksdie FF3 FFo] F7istdth Suked F
thiosulfinate 332 Frls BrU}; 68 T &2 3466.11+6.73 mM/100 go] it

Shin F(2008)cll 9latH Zwts AxA] 7had7gel AP HEC thiosulfated] TFFL

o Zrlsle AFE HoloH, olv AF FAFEY AT/ FE Fid wE
A nFE Frbll A% Aoz FAAGL Utk B AFNA Frisd
thiosulfate 3ol Frise] Hs] Hy e AL Frtsd sAZAT B 2% F9 o

A2 Aolstr] W& Ao =w FerET)

ol

—_

Table 25. Contents of total pyruvate and total thiosulfate in fresh, red(processing step 1-4)

and black garlic

(mM/100g)
Condition Total pyruvate Total thiosulfinate

Fresh garlic 53.52+0.26" 312.22+23.59*
............................. Step16322i317b34055i976b

Step 2 65.42+2.37° 535.00+21.66"

Red garlic . 4

Step 3 67.44+5.64 552.77+10.04

Step 4 68.13+3.31° 685.55+11.34°
BlaCkgarhC ................................... 1 3369i196d .............................. 3 46611i673f ..............

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.
nks F9 y-glutamyl-S-alkenyl-L-cysteine©]| y-glutamyl-transpeptidaseo] <Js] 2=

S-alkenyl-L-cysteinee] A= 11, S-alkenyl-L-cysteineol] oxidase7} ZF-8-3}ed alliing W] &3
S-alkenyl-L-cysteine sulfoxide”} A4 ®Th(Shin DS 2001). S-alkenyl-L-cysteine sulfoxided]]
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alliinase”} 22319 allicing H] £3F 8% 9] thiosulfinates7} A% =6 0|9 AAAETE= v}
59 dA 2 A& F83 98-S 3ok (Arnault A 5 2003). Total thiosulfate:= A m}
= Y9 alliinaseo]] 2]3}¢] cysteine sulfoxide7} E3l o] A E=H, 2 A £27F uf$
el 10~60%22] A7FREE SFEEA Al BoEsty &H, 25 H FR AEFA AR

o]tHOh CY 5 2002).

®) 1Lt AF

Arbs, 4844 F714F S EA3 2= Table 263 Zom,
ZT 1NFY frIake BA% 23 759 folike]l A=A Arlsde 759 f714te] BF
AAE QT FTrsL step 1~37FAE 72| AHE Y2} step 401A4E malic acidE HZ 5 A
orol 6F0o] AZEH YL Zn=L acetic acid ¥ citric acid®] 2Fgto] AEEH o] nf=L2 A7|7H

£ A 5 AT vksdld B 714 F citric

>

32

5
S4A dF AAEE {7140

acid®] ko] 71 =gkom, thL- o 2 lactic acid9} acetic acid®] <=o|$it}h.

Table 26. Contents of organic acid in fresh, red(processing step 1-4) and black garlic
(mg/100 g)

Condition Malic acid Lactic acid  Acetic acid  Citric acid Fumaric acid Succinic acid

Fresh garlic 204.94:1.00° 53879+0.25" 591.55+353" 661.88:224" 6.33=0.01°  0.67+0.00°

 Sep1 22018:420° JBIS1E00F 2632:1070° 9455050 1092:020°  067:000°
Red Step 2 173.96:2.09" 135226=155° 119442:7.78° 427.25:141° 477:0.06" 166.39:2.41°
garlic gran 3 158,64+1.02° 1260.860.45" 1129.60+025 53839+253° 1812<0.01° 161.56+1.52°

Step 4 ND 1200.54+0.78° 767.20+2.41° 46711+1.91° 14.050.01° 98.77+2.60"

Black garlic ND ND 2347.23+14.12" 918.64+0.31° ND ND

Refer to the Table 3.

Values are mean+SD (n=3).

Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

2 ZrlE step 1olAs 5L 0.67 mg/100 g2

42, 3gAdAE 2z 16156+1.52 mg/100 gz}

718k B step 49 A& 98.7742.60 mg/100 go 2 §-9
]

o
o
=)
fr

pi

nts %A succinic acid=
AL ol HEHSGSY FHbs
166.39+2.41 mg/100 g0 2 FA3]
Aoz AT B8 7|k 47|t A7 EHE SrhEdAE succnic acide AE

#

olN
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(2001)> AHAE w4 FHEGAA] ALHE B3 B
ko A A7 100 g 22 1583, 167.0, 171.3 mg/100 go] $Ha=lo] gtk B astsle
. Kim 5(1990)& HHnrtsEel {7142 HPLCE E43F A3} lactic acid, pyruvic, oxalic,
succinic, citric acids®} pyruvic acid7} 8 f7]4ko|T o|& 4F2 Z+z}F 560.2, 375.8, 162.6
mg/100 go] FfrEol Atk sttt B A7 A3 AuisdA AEE fU1A THS
200416 mg/100 g EmF=(Step 4)& 2,547,67 mg/100 g B Emlso 326587 me/100 g
2 Arts ERoe 54 mkedA fI1A SR dastAT F 3R SUMEE 44

AR

47178 Erbsel falobuieyt ¢ B4 AT 1650 ASEHUCHTable 27).
=4 F FERe 2352048 pg/gez® AnlE(12075.10 pg/g)ol W] S|

Lo 909235 ug/go 2 Arkmol ush o e wolort.
nhs F9 fFoln=2k2 arginine, alanine ¥ prolineo] ¥l w3 =& FFo|=d], A
ntso A 71 =8 oW arginined 4617.05+247.64 ng/gold Aol Frnls 44T O
B-o] step 37HA = TASFATT} step 4ol A 77202641099 ng/gl 2 U] F7lslg e, Snt
Lo A 24522345531 ng/go 2 Emlso] HE @3|d 2 o]l pastgct oed A
%2 alanineo]u} prolines] A fA1E A@olgith Avks, Frks @ Suks o) o
A e ot w2 S sfElo] A& Ao|sl} =l aspartic acid} glutanmic
acid 53 2& ofplmabe AnksdlA B FFoltsl Fubsr SAHRA 1 ol 71
&% F Frksdae o #asts Aol ks T F8 FFotr|=4kl methionine
8% ArkE¥ FrhsdA= 100 ug/g ol FHelglout SrkselA= 39364118 u
g/gog & Fo g ZHASIHTE I, valine, isoleucine, threonine 59| ofn|=2t% Ajmlso
=z N a2 ggel 458 FANAY FohEA SAHE B 2 gol
238 Haste] Srks T FEFol Arkse Bl o Wdn. oA ofrmite] w3l
< ARkl st omite] TR AR Aolsty] WEo R

o st 7AR #A&ste otrlAtF{E FrtE7bA HEA O
2 ZAunkgo] JPHE IZrtsoAe T FEFo]l @3l Fasr] wiEo]
o, 7}EEH B¢ °lE oluliite] 2 £ AR Adolslmg Zuwgel F2 Fost

ohul el FRol Aol WAT Ao YZET

>
ol
=
e
Nd
N
ol
o)
2
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Kim 5(2005)¢] €8] Wyl mE ntso 428 £4 5 fgoin=it FFE S8
Ay Anse ZF fEolrit ko]l 312276 mg%olw, 2 F Fobu|mARS 1030.86
mghR F frelotui=ite] 333%E At Artsd frEjotn|i=it F arginine FHEFol
12093 mgh2 2o Antsel T4 oluAntt 2o 52 Yehigen lysined 38526
mg%, glycine 310.74 mg%, histidine 24942 mg%, proline 123.24 mg%<] THF To|ATH
I et ole E Ao 2ot §ARE Aol

Granroth B $(1970) 2 vhs Z¢] ofule b grle] ATERD AAAAE Fadt 9%
St Ao g2 Bistth. &, allyl-L-cysteine sulfoxide 2 methyl-L-cysteine sulfoxide 3}
Eo] Aol serine, cysteine ! valineo] #3iti st T

d

i mlo

ol

’I:]—

(10) S-allyl cysteine(SAC)<e] A =F

nh=o] Az WHel mEkA AETH e84 vEhe AEEE 2 715Adol T E FH
2 ZA38A "o}l o] & aged garlic extract(AGE)E S-allyl cysteineE X33t 1o,
SAC= #HZS Al A(scavenger)st= 28-S SIEZ Tibslead 93 MX &3 x4

#2352 FAAZITH Amagase T 2001).

Arts 8 Zuts9] Sallyl cysteine®] F=f(Table 28)2 Z+zh 14.11+0.30 mg/100 g %
19434050 mg/100 go2 HFHIUL %4 DAY Frked Arksst Srksd] F0 W4
2l 13.96+0.45~18.05+0.53 mg/100 go] HMAZ SHEHAG. Frls 4 F step 13 29
S-allyl cysteine &% Arksdt Fo A Zol7k gIot O o] FHEHE fFoFHo 2 F7t
ste] S-allyl cysteineo] Artsd® 3f-Eo] ot FTrled Irtsxd ZdWvksS AXH
A3 el AR S-S AT & AT

Arks, Frks B Suks B4 gldat 9o 3o SAC $RE BAsIgo ol mFol

l

Al FHEeR ERE FEoIeH, mets EES Table2 VERHA 2&3dTh Zrbsolu
Zrks Foll 18 mg/100 g o]de] FfiEo] enr FA Fox JdAHF ol FiH
o A& Aoz FAHHGOY FF ®H FEAAX 229 &S 1HY dBTE o4
2 AT ARE AzxstA ESEE AREY Fo FFE AETA vvte] E Aoz wd
L=y

&2 ZdA oA ajoene, diallyl sulfidef % S-allyl cysteine 5-& o7} wdge] ¢

= o AL JASH, AAUALE st F EH2EHE FES ASHTIH,

13 AsE AT vl A4 oA 8ol ol ARAoz AunA dael o
sk oWt &3V e ™ Sallyl cysteine T3 =3 #H FA4S d3ste a3 A= A
o2 ¢4#A JrhKim3}t Chun 1999).
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Table 27. Contents of free amino acids in fresh, red and black garlic

(ug/ g)
Red garlic
Amino acids Fresh garlic Black garlic
Step 1 Step 2 Step 3 Step 4

L-Aspartic acid 1.82+0.13 0.80+0.02 12.78+1.47 1.11+0.01 0.79+0.00 0.02+0.00
L-Threonine 404.45+12.54 175.95+6.21 191.04+241.48 198.63+0.15 199.97+21.87 244.75+10.54
L-Serine 1.07£0.12 10.96+1.22 217.83+214.21 153.37+0.21 113.47+0.99 0.52+0.00
L-Glutamic acid 999.05+0.15 1006.16+13.45 1017.46+214.15 649.96+24 41 752.18+10.44 76.30+0.01
L-Proline 1089.02+24.89 954.50+15.59 1709.54+64.24 1496.18+28.31 3378.04+71.18 1710.47+50.24
Glycine 415.10+34.11 367.19+17 48 297.62+13.21 192.77+13.33 427.79+9.54 217.65+12.46
L-Alanine 1322.44+24.12 600.42+52.26 433.78+7.24 24.00+0.48 1153.03+£111.22 1212.34+77.87
L-Valine 719.90+12.67 625.11+32.11 495.04+9.45 450.51+6.77 853.42+10.28 768.07+10.54
L-Methionine 120.14+0.27 71.67+3.24 180.17+12.11 117.92+12.15 147.53+9.87 39.36+1.18
L-Isoleucine 156.11+8.34 131.25+12.45 135.66+14.54 77.38+2.48 773.98+70.31 183.83+12.22
L-Leucine 348.24+15.68 305.00+21.47 327.98+20.10 265.05+13.24 1389.40+200.13 347.73+4.78
L-Tyrosine 663.66+34.11 436.30+46.24 642.37+8.19 398.40+17.15 1316.62+27 .48 374.09+8.54
L-Phenylalanine 768.81+61.12 571.25+21.17 583.14+2.64 415.08+10.15 269.55+10.28 776.71+89.10
L-Lysine 259.62+27.15 190.84+3.66 454.41+0.25 318.55+18.21 433.85+31.85 520.04+10.10
L-Histidine 188.62+12.57 126.25+£3.15 339.15+12.54 240.70+4.34 4590.61+6.12 168.25+1.25
L-Arginine 4617.05+247.64 3284.23+11545 3037.02+12.48 1994.34+105.67 7720.26+10.99 2452.23+55.31

Total 12075.10 8857.88 11794.00 6993.95 23520.48 9092.35

Refer to the Table 3.
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Table 28. Contents of S-allyl cysteine in fresh, red and black garlic

(mg/100 g)
Condition S-allyl cysteine
Fresh garlic 14.11+0.30"
..................................... Step11396i045a
Step 2 14.43+0.45"
Red garlic b
Step 3 15.71+0.59
Step 4 18.05+0.53°
BlaCkgarhC1943io5Od ....................................

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

=47 T rhsd ddsee 487 flste] DPPH 31 ABTs A3 &4d& =43
ATHE Table 209} 2T Aloks, 44 B Foks, Sopsg wmd A7 Arksd v
ErkE £4717¢] Ia "] wE DPPH 2A5S F7kste AgoIdoy foxte gl
srbseo] Bio] 7Pg Eol 31.38+418% AT
Table 29. DPPH and ABTs radical scavenging ability of fresh, red and black garlic
(%)
Condition DPPH ABTs
Fresh garlic 20.68+0.65 55.18+0.29*
............................. Step12260i262a5054i095c
Step 2 23.68+0.99" 42.96+0.20"
Red garlic . .
Step 3 23.53+1.55 46.89+1.43
Step 4 24 57+1.21° 71.48+4.52°
BlaCkgarhC ..................................... 3138i418b ................................... 8903i012f ..................

Refer to the Table 3.
Values are mean+SD (n=3).
Values in a column sharing the same superscript letter are significantly different at p<0.05 by

Duncan’s multiple range test.

- 164 -



2

m 5(2011)2 Arts, Frbs, Srbs €57 FE259 58 295t DPPH #iojzd &
A8t A3} 250 ug/mLe] FEoA Arls 9524140%9 AAFS HQ whH =

nhso| Al e 2642+1.50% 9} 22.26+64% 2 T A|E7F
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48 FANEF Q55229 2384 AGTA vw
A F 95FEE9 aamylase A& &4

Bl uhold Al oA Austs oA ZRT} o oke] oo
2

2 Atk(Yoon T 2002). o]z 3+ v
WA Z2 qUALY 423 FTE AAlste 7IH SR a-amylase=

2ol -2 glucoseZ o gl ttFFol #Est] TEFH AGFS
Zolt}. a-Amylases}l TE-0] a-glucosidase= a-amylased] £]3] £ 3f
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HE ABAdA AR HA7bsETE F }%*—’F% a-amylase A HFPJE F7tst= BEFolA=H]
F e FEQ 100 pug/gell A 9olgl, FE W WMES ALF A5 aamylase A&
4L 15% wmlgto] Erstgom, 250 ug/g FEAA= Aol Tt rigE 23S A
sk AR &AL 20% o]/l 500 ng/g FENA= oot Z3b9] a-amylase A
sj&/gdol Z+z 36% <k 40%= 35% ooz Aol =okal, Hi FxQl 1000 pg/goAlAE
34~53% 9] &d& eI

Kim 5(2007)2 phenol’d EZo| a-amylase A& 717S Hugk v} 9lon, Park

Z010)% SU3 A2 LA TE phenoldd EA9 o] &L 299 aamylase A3
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dol o ESE Bud vk dedH, &40 =UE IR, el ¥ 53 F9 phenold

E o] g-amylase A& 7|odsts Aoz FHH

iy
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% 80 § 20 -
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g ]
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S 20 4 ’ N E 20 4+—
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5 5
‘= 40 = 40 -~
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a b € d e f g h a b C d e f g h
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Fig. 23. Inhibition activity of a-amylase by herbal medicine extracts.
a: digitalis folium, b: radix relmanniae preparata, c: orange(citrus) peels, d: chinese

matrimony vine, e: adlay, f: green tea, g: A. lancea DC., h: A. macrocephala Koidz.

(2) AQANEF @FEEY trypsin AAEA
49 trypsing o|R} A EAdo] gl= AFEFAR trypsinogen FEjZ W&
2o g2 LubE]o] entreokinase EE trypsin ApA|o] o) &
3tAl ®rk. a-Chymotrypsin =3 &40 gle ATEZD Hez o
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5 = Z§53 YrHKim 1998).
100, 250, 500 B 1000 ng/g22 =5 =dE nt&, %A%, A3, #7143, 9old, =4,
FE 2 WE EFFEE0] trypsin A DA vlA= FFe 24T 2= Fig. 249 2o
Trypsin A 3} & 4] £ 100 pg/gll A= vHlmH Fol mt7 A%gS AL A8
=9 AL 20% ool FAHEF FEE trypsin ABAHE A5 =7 7T
Fell met F4= S7tske e e 7HE =2 s=<Q1 1000 ng/gell Al trypsin
AslEe BE AENA 50% oldor Frtetglen, 55~63%2] WelR AR Aol=
=27 &k

flo
2
off
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Fig. 24. Inhibition activity of trypsin by herbal medicine extracts.
a: digitalis folium, b: radix rehmanniae preparata, c: orange(citrus) peels, d: chinese

matrimony vine, e: adlay, f: green tea, g: A. lancea DC., h: A. macrocephala Koidz.

slge WM FF, 4%, FE, 0% 49, A9 2 @o&%oﬂ ge) ol ofEA
(Lee 2009), WAHAAA FEAGo] 9ol AgelA, 44 2 AF 27, 2E5U5Y
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Fig. 25. Inhibition activity of a-chymotrypsin by herbal medicine extracts.
a: digitalis folium, b: radix rehmanniae preparata, c: orange(citrus) peels, d: chinese

matrimony vine, e: adlay, f: green tea, g: A. lancea DC., h: A. macrocephala Koidz.
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a-chymotrypsin A3 &d-& 47| trypsin Asj&dol ws] Bvlmz] Zgdo] Hoke=H, 7HF
e FEQl 100 ng/g FEAA B 20% mRHolith 100 ng/g FENA FrIAE
19%, =AFL 17%, oldL 16%& B A5 H ZAo] =AUt AEESY o
chymotrypsin H3EH T A|59 F=7 F7Fge] wel FaF F71ske] 500 pg/g &=7FA
= 30% oo, 1000 ug/g SEoAE 40% owgi g4o] Z715tAth 1000 ng/g &
TolMe 53} FEEC] M%E 7P BAo] =%, o2 goljle] 52%E &Ado] EdT
Ikeda 5(1989)e] Aol st oz BAE AolHdfFE°] trypsinZ} chymotrypsin &/
BAAFHL Y glucose acid®] 74-$- a-amylase A& 1A &3 A87F E 4A3tE
< dEFHCE AAE Fos & T U= ol B dF9 ZFHAAME L

Sl ATh E, B A7 2 AEritr I HE oY AEdE UYERE &
Hal HEo] AR Aol AeE Ho JAXNER FEES 2 AR 54 ot 249

olN m
N
>

0

i A-FEEY lipase A5 &4
2 FRe A FH e BEst] A oAE F3F BT WAV AFxEe] g
2 AREEHZ JedH, tEFHA lipase A AIZ+= phosphatidyl choline, saponin,
tannin So] ZtF AERHREH EEHAL, UAE 7199 lipase AsARE  Streptomyces
toxytricini 2 H-8] A28k lipase A& &2 xenical(olistat)o]2t= A A Fo 2 7] dts}o]
gk S A 24 S8l JtH(Bray 5 1999). Orlistat= xenical(R)o]8}t= AEFHoZ AlH
He A W lipase AMAZA AT 427G B el A9 Ao AREsas]
FAELQA serine¥ o] FHZEATE FASY lipaseE BZAFAZAozZH | gtekA]| 7|5
< ot AR dHA gJen, F3E2 F2 A 22 A4 FAde] YEhdT
(Ballinger$} Peikin 2002). metx ol& ¢fAlE9 8- HasstiA JAEZHE A
AF 7hsd AAast oAAY gao] Fa gk A7 oltk(Kim F 2008).
2 AFoAE o3 BN AANEF FEEY 55 2o Az

%, A3, F71&, goldl, 2}, FE 9 WEY lipase A|BAHS EAE 2= Fig. 269
VERH vhe} Tk Lipase Asi@d2 o Astas AafEdol 2 ol 250 n
g/g FENAE FAHL 25% wlwtd] Batsigon, Hu FE 1000 ug/g =l B4
& 33~55%<] eIt

Aol AHE AR &8 2 Foes Al 2 pHell Q3 =2, $5Fd A wg)
o} obEE oy 7pA] Aol FEMEE Wl BT FERE AX JAdHH. ol o
7}Al &4 Foll pancreatic lipase= triacyglycerol2 2-monoacylglycerol®} F EX}9] fatty
acid2 H33t= HAZHA 8-S APA|I)= G4 F F-ESEE pancreatic lipase= A1 FH E
Ao ATl dFS HAE F& JAo|HBitou F 1999). wEtA AAst &A4 9
24 A& 537 e AAAERS Ao AW F4E HEistER H| gk FIb A=

A

v 3 ¥ @

- 173 -



100 - 100 -
30 . 80 -
£
e = - -
> 60 E 60
= =
k= =
= 40 - S 40
8 =
3 =
-Q ]
-E 20 = Dl 2 20 = -
0 A 0
a b c d e f g h a b C d e f g h
100 pglg 250 pglg
100 100 -
80 o 80 +
S 5
Z 2 60
5 = g
i+
2 A0 - .E 40 +
0 E
= =2
2 =
-g 20 =20 +
0 - 0

500 pglg 1000 pglg

Fig. 26. Inhibition activity of pancreatic lipase by herbal medicine extracts.
a: digitalis folium, b: radix rehmanniae preparata, c: orange(citrus) peels, d: chinese

matrimony vine, e: adlay, f: green tea, g: A. lancea DC., h: A. macrocephala Koidz.

s 2 AAYER FEEQ 3T3-L1 Axo dis gt &4 45
2 54 2 ARs4E

nhE9] hexane, buthanol, chloroform, ethylacetate @ =

ool

zzE22 AEz sto, 100 u
g/mL ©o]3le] X WA vk A EQ 3T3-L1 Ml Xl thdh NE=AHL Hrsk 23
(Fig. 27) A¥ € Wl T=dAE AEFA] veEREA ekttt
Fig. 282 Zrls &ujd FE2ES 545 A @t A1 =9 100 pg/mLE
4

3T3-T1 Azl Asta, ALAER T34 F Axvel S48 AZe £ystz 2 &

Fe FAHS Adolth gk 4L HFA & FEE Evs 4 &9 FEEA O
E7 Ao =], hexane FZE-2 92.75%, chloroform FZE-& 8406%=2 A1 = go] =
of tlz thy] Zkz} 7.25%<F 15.94% 2 &ido] Bttt 71 A X go] ol gujgk &
dol B2 EFEEY AW &4 AAE&2 49.76% At
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Fig. 27. Effect of solvent extract made from red garlic on 3T3-L1 preadipocytes
proliferation.
HE : hexane extract, BE : buthanol extract, CE : chloroform extract, EE : ethylacetate

extract, WE : water extract.
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Fig. 28. Effect of solvent extract made from red garlic on the lipid content in 3T3-L1
adipocytes.
HE : hexane extract, BE : buthanol extract, CE : chloroform extract, EE : ethylacetate

extract, WE : water extract.
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Fig. 29. Effect of solvent extract made from red garlic on 3T3-L1 preadipocytes

proliferation.

a: digitalis folium, b: radix rehmanniae preparata, c: orange(citrus) peels, d: chinese

matrimony vine, e: adlay, f: green tea, g: A. lancea DC., h: A. macrocephala Koidz.
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Fig. 30. Effect of solvent extract made from red garlic on the lipid content in 3T3-L1
adipocytes.

a: digitalis folium, b: radix rehmanniae preparata, c: orange(citrus) peels, d: chinese

matrimony vine, e: adlay, f: green tea, g: A. lancea DC., h: A. macrocephala Koidz.
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JtH(Jeon JR 5 2005)

szt F5 A= 2

‘cﬂ
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dHx Utk 2 9l FHHAdL

(1) DPPH 8tz 44

10%

ar



T % Frle $E2E 299 FEF 250~5000 pg/mL W2 @AEE 345l A4S
7}3t Axt= Table 307 u—i‘:}.

DPPH @tz 245 A5 FE7l Eold5E {9 4
Buoro]l Hrldo] Z7Ie4E folFoz Zrlelgth Enls FE2E9 HFEIGS ) 250 1
g/mL FENME 1957+0.09% 2 T=Z FAlo] Hkko} 5000 ug/mL =T oAl 7033+
0.80% 2 EAdo] %7?8}951@. Jev 523228 228 03%FH7sl Axd EFFEE C

T7F 250 pg/mlo A= 41.02+0.31% 2 Aol ¥ =gkem, 500 u
ANAE 55.66+1.26% 8 Frls FEE BF AE(36.13:0.35%)] H|E Ao

Zrhgom w3 228

T =3 F2ES 2302 3 08 DPPH o @itz 2AE4HL =33 2
7 T4 B3 Azt X EZEE olE EFE BHAE o= ﬁl&é}ﬁ% o =
65% HEolA gk AA THE FAPXE 9% BETZ AV o =9k, Zakek F4ko]
EFE oA FgrtgdAgel deart veEEdta BaE o] °1E}(Choi SHe} Hyun SK,
2007). B AFZAFANAME ole} FLF AFoZ HIbE I3 v|go s DPPH vz
AARHLE E Fo2 FIIEAT

Table 30. DPPH radical scavenging ability from the mixture of red garlic and green tea

extract

(%)

Concentration (ng/mL)

Sample code

250 500 1000 2500 5000
A 19.57+0.09 36.13+0.35 4913+0.24 57.01+0.68 70.33£0.80
B 29.26+0.56 42.27+0.32 51.98+0.18 69.26+0.64 84.02+0.74
C 41.02+£0.31 55.66+1.26 65.75+1.32 83.98+0.61 86.82+0.70
D 57.50+0.49 51.05+0.73 79.71+0.64 87.51+0.83 93.37+0.29
E 66.00+0.75 91.90+0.13 92.68+0.03 92.11+0.82 93.37+0.25
A : red garlic extract solution
B : mixture solution of A : green tea extract powder = 99.9 : 0.1
C : mixture solution of A : green tea extract powder = 99.7 : 0.3
D : mixture solution of A : green tea extract powder = 99.5 : 0.5
E : mixture solution of A : green tea extract powder = 99.3 : 0.7
DPPHY-2 tocopherol, ascobate, flavonoid 3}3H&E, WS o} F, Maillardd ZwHAA
d, peptide &2 43t #4e vehlle Aedd B2 s g2 A L2 A 01
2 EE Fro wet s anE SYste WHeR dst 22 gddA 7P Lk
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=% wgoz PeA glom DPPHE A& AF4e vehlm 1
of epz=A guiz Axke] ¥ WA o3 FdsE ez =

o 2 FMEIZIFE flavan-3 ol 7%¢] phenolic JTEZA] T, &
oln} e astsg AT Qd ol =3 B9 +E4 29e ATAh Aol F
H 7HEZ1S epicatechin FE) 2 A epigallocatechin gallate7} ZAA FA19] 9~13%= 7 B2
epigallocatechin®} epicatechin gallate”} Z} 3~6%, epicatechine] 1~3%9¢|®, 1 2| catechin,

gallocatechino] Z+7} 1~2% A= /%o St

I FEET 2489 ABTs gtz £7%5<& 3T Z3= Table 3137 2
2 1000 pg/mL o]’Fe] Fx=ellA 50% ool Tl YEH, =3

A 4L =2A 57}8}@1 500 pg/mL ©]de] FEoA] 55% o]
= o A7VEel BEFFE #@HZ £4AEHE EoAE

=z1o] =3 H]g°] 0.7%¥ u ABTs vz AAZAL

Table 31. ABTs radical scavenging ability from the mixture of red garlic and green tea

extract

(%)

Concentration (ng/mL)

Sample code

250 500 1000 2500 5000

A 22.64+0.29 36.13+1.64 58.50+0.75 86.02+0.87 99.58+0.04
B 33.22+0.24 55.01+0.78 80.01+0.95 99.76+0.08 99.70+0.15
C 52.12+1.53 78.41+0.29 98.72+0.23 99.64+0.06 99.63+0.13
D 66.33+0.25 94.57+0.90 96.88+0.21 99.56+0.13 99.71+£0.14
E 77.82+0.76 99.19+0.03 99.45+0.16 99.71+0.18 99.43+0.12

A : red garlic extract solution

B : mixture solution of A : green tea extract powder = 99.9 : 0.1

C : mixture solution of A : green tea extract powder = 99.7 : 0.3

D : mixture solution of A : green tea extract powder = 99.5 : 0.5

E

: mixture solution of A : green tea extract powder = 99.3 : 0.7

dAg e 7Y £4E AXNE JHE wted B Arnted Had o AeagdelA
tae] #ol2 YehlE H, Srise Arisd 1311 C o] Z7tso] 2w Ag A
AFAS G, gt 24 2 B85 Zd2dHES 2EE A Y 530 o FEEel
T E Sl
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e FHATn @ BuKang M § 20087 Qe Frhs FEEE ABTs BU2 &A%
o] ESom, =3 FEEWL £F WHALAE P, 2 AUA AR AT 9
e FAF 5 YA

(3) Ferric-reducing antioxidant power(FRAP) =74

SHAA ) 3] ferric tripyridyltrizaine(Fe3+-TPTZ) E3A|7} ferrous tripyridyltriazine
(Fe2+-TPTZ)o.2 FUFE= APS o])3 Aow A5 FYEL A5l s Ao
2 Yehll= Holl sl metso]z ®H o] th(Benzie IFF9} Strain JJ 1996). A2 A
B9 ZA5t= reductones’t AZstE T4 YR AL AMEES BT oz Akt
24E Yehle AeE Fut3t 243 AP Aoz dRE e Aoz dHA o
= 9 53 FEELY] EPHES ©
= Table 328} #th 250 pg/mLe] FEd A Ents 325 39
< 03% FH7F & =AHEQ $dE

=2}

=

FE2EY FE IUHESE BARE =okA =3 FEE 07% F7F 2AEY E4e
A

i
x
oy
i

283.19+2.06 uMZ Z7}3F9th 1000 ug/mLe] FEdA Erts FE2E 95 Al59 399
2 133.72+2.36 pMe|evt =3 FEEE 0.5% 7@7}0}9&% = 960.91+6.02 M2 Erls
@5 FE=9 1000 ng/mLef FEo fARE Hol2 o] Frhshdn

Table 32. Ferric-reducing antioxidant power(FRAP) ability from the mixture of red garlic
and green tea extract

(FeSO4 - 7H,0 eq 1M)

Concentration (ng/mL)

Sample code

250 500 1000 2500 5000
ND" 6.46+0.31 133.72+2.36 495524592  1069.59+12.02
ND 104.39+1.62 327.96+1.04  945.93+2227 1742.85+17.26

82.67+4.31 277.71+1.99 647.05+4.92  1566.07£17.18  2706.61+1.33
181.42+3.09 453.40+7.67 960.91+6.02  2209.55+4.02  3225.48+1.79

H O N = >

283.19+£2.06  656.74+18.44  1346.80+4.25  2787.15+£6.91 3221.88+17.60

1) Not Detect

: red garlic extract solution,

: mixture solution of A : green tea extract powder = 99.9 : 0.1
: mixture solution of A : green tea extract powder = 99.7 : 0.3
995 : 05

: mixture solution of A : green tea extract powder = 99.3 : 0.7

: mixture solution of A : green tea extract powder

m g N % >
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(4) B-carotene-linoleic acid Aol A &4t3} &4 A

B-carotene-linoleic acid &% ®WH -2 B-carotene?] 3ol lipid peroxyl radicale] 37}l
o5ty EAlglElE AT E W (Choi JI 5 2009) 2 Frls XAE B-
carotene-linoleic acid®] AAEH AL =3 Zut= Table 333 At}

Zns 9 Enls =324 E9 B-carotene-linoleic acid 24 AL 2AHES B&7
7ol FHEFE /\74
250£0.16 npg/mLe] FEE 23.03%2 FAdo]
54.18+1.20% 2 =}t =3} F+2ES 01% 7S B ALL—E aAGA ] 14% F7rstg et

!

295He

olN

03%(C) 2 05%D)A7t ZAHENME 76% = 26% Z7lste] B3 22 BEwro] Hylu|d)
el o] o] ATTBAR FUISHA S st wEtA Frks 53 2HES

Fol AdHolglom Fikst B £I 53
F7bel met st eE mokAu H7M H]Eﬂ ShAl= oot =akel HUMHS 03%2 27
st Aol nlFAY Aoz wArHr)

l

Table 33. Antioxidant activity in [-carotene-linoleic acid system from the mixture of red

garlic and green tea extract

(%)
Concentration (ug/mL)
Sample code
250 500 1000 2500 5000
A 23.03£0.16 41.97+1.46 54.18+1.20 70.98+0.43 82.43+0.30
B 36.98+0.34 53.31+0.38 68.39+0.62 82.01+0.88 87.49+0.84
C 44.73+1.08 63.99+0.29 75.99+0.57 85.56+0.60 91.15+1.05
D 50.48+0.75 66.02+0.38 78.63+1.93 88.57+0.81 93.11+2.27
E 59.60+0.25 72.90+1.01 89.10+0.78 93.18+1.23 97.67+0.88
A : red garlic extract solution
B : mixture solution of A : green tea extract powder = 99.9 : 0.1
C : mixture solution of A : green tea extract powder = 99.7 : 0.3
D : mixture solution of A : green tea extract powder = 99.5 : 0.5
E : mixture solution of A : green tea extract powder = 99.3 : 0.7
}*ﬁ-%@Q A7 wgos w4 23 Bwol 07% AME TAZEL AddT F
s 2 5301, 03 2 05%E Hr AR EFES 250, 500 2 1000 pg/mL w2 F

st} astas AsEAS APt
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(5) grtE ZA A E9 a-amylase AT A

-amylase A& A3 ZI+= Table 349} Zr}h. a-amylase
gdo] wgtovt Fx7F FUMETE =obA= AFolqth. 250 n
P e, i =<l

5.97
92 01% A7 24 B a
A

2
2
ie]
_>|:
o
r>~1
&3
2
lo
fru
nﬂ%‘ a

g/mLQ TEAAE Frts FEE9 aamylase A3 EdLS
1000 pg/mLe] FEAAE 2243% Y} vt =3z &2 B
-amylase AHBHL FukeErt 7SS WET 28] ol FUkste] 250 ug/mLollAE
10.31£0.38% Atk ¥ =3 2k 03%9 0.5% FA7ME tle =3 Bwel FHulbskd wE
gl zol7t =R ol HI = 1000 pg/mLol A zHz; 41.15+1.05%9F 43.11+2.27%
2 Ao Aolzt Aok

HAzd 52 camylaseA 3| &3S YRl =], HIER YRS A dAsd SEEY T
Fo] =& BIA aamylase A3|EAo] o =ttm Huse] glti(Park YH £ 2010).
B ATFAAE 53 35 E20] 2% HAUIHTEA Ao ZA 718 AL 53 Fo TR
Hol e dHEY FFEC] 459 Fritsd AU ZF4E JEY] diEez 49
o}

dutxo g AA 2 HFHE HAEL camylased] 3] AFFE Eagz 2% Hure
brush bordero] = a-glucosidaseol] 93] Trgdo g EEH T F5Eof 2
s A1tk (Hwang JYZ Han JS 2007). A EA| oA AA S a-amylase A3 &2
9] a-amylased] W= AfEdH=E YA = F, 719 Foldo
Y 2 54 F9 aamylase A =Z-L human saliva®}l porcine pancreatic®] a-amylase
of theix= A& dol et Wop g mAEA FEistE a-amylased] thejr= * &
AE7F Eavta BaEo] itk (Moon JS T 1998).

ass
9
121}1_4
oxl
ol
g
f

Table 34. Inhibition activity of a-amylase by the mixture of red garlic and green tea

extract

(%)

Concentration (ug/mL)

Sample code

250 500 1000
A 5.97+1.46 14.18+1.20 22.43+0.30
B 10.31+0.38 28.39+0.62 37.49+0.84
C 13.99+0.29 25.99+0.57 41.15+1.05
D 14.02+0.38 28.63+1.93 43.11+2.27

: red garlic extract solution
: mixture solution of A : green tea extract powder = 99.9 : 0.1

: mixture solution of A : green tea extract powder = 99.7 : 0.3

O N <= >

: mixture solution of A : green tea extract powder = 99.5 : 0.5
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6) Frls =3 A& trypsin ASTA

Frbs =3 248 typsingl AsBHE 5T ArE Table 359 Zo8 trypsing]
AN GG aamylased] ASTHRT B AFolRTh Frhsel typsin AsBAHL
11%~4223%2] WP =3 FZET 01-05% F7F] 1000 pg/mLe] FE=el|A
54.49~63.11%< WHZE EA xqsﬂféwo] %7}8}9515}. AszodMes Frke @5 FE=

He) =3 22 E

1)

Fr A= F ]»7} zpo] 7} 013}1‘:}
Tl Zefo] #oste EAQ trypsind o|Zpel A BAo] gle AFEAY trypsinogen
FEZ oA oA Zo ERE T AFo| REE O] enterokinase EE trypsin A}A) o]
o3 &gdsiElo] dMAS EafstA "ok owld ESjEs AfAe o, HEF J—Z]Q?,

ul
)
T, A7HY 285, =904 A 59 ARAREE JHEEL JTHKim JB. 1998).

Table 35. Inhibition activity of trypsin by the mixture of red garlic and green tea extract

(%)

Concentration (ng/mL)
Sample code

250 500 1000

A 11.97+1.46 20.39+0.80 42.23+0.33
B 23.31+0.38 31.22+0.58 51.49+0.84
C 23.99+0.29 33.14+0.32 57.15+2.24
D 26.02+0.38 36.23+0.60 63.11+1.21

A : red garlic extract solution

B : mixture solution of A : green tea extract powder = 99.9 : 0.1

C : mixture solution of A : green tea extract powder = 99.7 : 0.3

D : mixture solution of A : green tea extract powder = 99.5 : 0.5

(7) TulE 53 A E9] a-chymotrypsin A 3| &4
Znts 2 =3 FEED Y ZAHEQ achymotrypsin®] AHI|EAHS A3t Ait=
Table 362} Z T} a-chymotrypsin®] A& &d-2 trypsine] Asfj@ gl vls] Aygoz v
HeE 1000 pg/mLe] FEAA 3 FEET 03% % 05% H7bEES 50% wwke] ot
g4 Bk 500 ug/mLe] FEolA Frlks wEo] AL 2534%<2 W 0.1% =3}
2 Hrt 2AHELS 38.25% =2 a-chymotrypsing] Xﬂ s|&Ado]l A F71gF vk =3 &
e 03% A7FE ZABIE 3941%2 2 FolB B 5 gI9om 05% HAIHAE AL
Agoltk. X, 1000 ug/mLe] FXoAes H3| %%1‘5:%_ 01% A7/MA BT 0.3% H7}
ZEo BAHL T 483%7F 718 WA 05% H7E ZAPENAE 0.82%3ro] Z7}s}

AL

rﬂ rf'



L2

Mo

Frls 3 2AE A 52 FEEDY HAUMEY fFEFES 03%7F HEE A
FAEh ol 479 a-amylaelt} trypsin A B AN E BL3F H oAk

a-chymotrypsin A o]z}o| Al &Ado] gle d:r“j?]o chymotrypsinogenfﬂ FEZ &
| A EH] =11, trypsine]y} chymotrypsin A} o] 2]5le] &AJ3tE o] o] AS Ha)sic). o
=S AT Z A Al A —.—SHQ-‘E Tl g o] S FAAAA HJoZ FTH
de Agtsly AFzd 2 HwEkRd FFTFS v AA Hr(Jang YS, Jeong

2
XLOZi

s

Nd Fass
T T
)-

JM. 2010

Table 36. Inhibition activity of a-chymotrypsin by the mixture of red garlic and green

tea extract

(%0)

Concentration (ug/mL)

Sample code

250 500 1000
A 8.67+1.46 25.34+0.13 35.23+0.23
B 13.31+0.22 38.25+1.55 45.43+0.15
C 19.39+0.14 39.41+2.10 50.81+1.11
D 23.72+0.15 40.93+1.20 51.63+2.21

: red garlic extract solution
: mixture solution of A : green tea extract powder = 99.9 : 0.1

: mixture solution of A : green tea extract powder = 99.7 : 0.3

O N <= >

: mixture solution of A : green tea extract powder = 99.5 : 0.5

8) Tt =32 2 E lipase A3 EA

ZAE9 lipase A& HS =H3t Z3= Table 377} 2t} Lipase A3|&
Ao ws dE @4de] o Eob 1000 pg/mL FEoNA Frks FEEC
e 3418+120% YL, =3} FZETL 01% oA FIIFORA 50% o]Ake
HeEnh AES FE Z7kd] 012 lipase AHHE FAOE ATEE 250
ug/mLell W& F=7F 28] F7lE 500 pug/mLolAd= 21~29% A As|&Alo] F7}sld
25.99+0.57~32.63+1.93% 2] A|&/dS VR ¥, oo Hls F&=7F 28) © F7HE
1000 pg/mL FZo| A= 43%~57% AT &Ado] F7FEo 1000 ng/mL %7} lipase A 3|
del dFHol AL AR FAHHET.

dolz 478 Aol B 2 F4E AU L pHol % 22) sAe Aol W
S} obge o7 7HA] A4 FAGo] FRtHE v B FEE AX IYHEG. ol oy
7FAl &4 F9 pancreatic lipase2 triacylglycerol2 2-monoacylglycerolz} 5 EX=}2] fatty

Hr

II



acid2 Z3jste A 8heS AYPA 7= 42 &3 hBitou N 5 1999).

Jeong 5(2005)2 &9, T3 2 =3 FE2E FH ZAHEY ¥ g7 g Aol
Sxboks g8 dEAAA 80% oo FhHZle] I Tt % gk E7E
B EE, A" Ao HRtHA A FEE P Ao Aot {FARGE Fo=
2t g ave FE 7R 27, & A camylased] BAE ARl o g

o} =

s=o) SgThy 4sE oAH ATz AZHAY AF lipase B
ATy w3 AFT AA L] Fh WL 2
22 AATR ojI AR ALFE =

=83 2
=2kok Zatol o XeE o] e FHE el 23 dF¥ARE ATk 7

Table 37. Inhibition activity of lipase by the mixture of red garlic and green tea extract

(%)

Concentration (ng/mL)
Sample code

250 500 1000
A 13.87+0.28 19.18+1.20 34.18+1.20
B 18.39+0.62 25.9940.57 55.92+0.53
C 21.68+0.60 28.39+0.62 58.39+0.22
D 25.7240.53 32.6311.93 62.61+1.22
A : red garlic extract solution
B : mixture solution of A : green tea extract powder = 99.9 : 0.1
C : mixture solution of A : green tea extract powder = 99.7 : 0.3
D : mixture solution of A : green tea extract powder = 99.5 : 0.5
(9) 3T3-L1 A|£E ©| 83 Frts B 53 £AHES] vz 24
FohsT =3 289 Wol2E SL, 2HE AXE A% FARE PF HoldnE
A7 sl AAZE MEe 93 J|zAEE L5 Trls, AojME T =3 FZE9)
=Y 24EL NER 89 1 BT MEQ 3THLL AZoMe] AZEAT AW FHEL
Ad3 date 2zt Fig 31 § 329 P

Z2ZEo s 03%% F7tslx, ol2 5, 10, 20
493 23 481 s HeldAs Ao &

weba] H FEQ 40 ug/mLoll A B Rk o)

NI

HE A% $Hee 4gsiyh 40 1
Wz tu) A4 F4 Aol 5%
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Fig. 31. Effect of solvent extract made from red garlic on 3T3-L1 preadipocytes
proliferation.
[ : red garlic extract, II : red garlic extract+citrus powder, I : red garlic extract+green

tea extract, IV : red garlic extracttcitrus powder+green tea extract.
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Fig. 32. Effect of solvent extract made from red garlic on the lipid content in 3T3-L1
adipocytes.
[ : red garlic extract, II : red garlic extract+citrus powder, I : red garlic extract+green

tea extract, IV : red garlic extracttcitrus powder+green tea extract.
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Fig. 33. Total phenol content of red garlic extract and their composite.

““Different superscript letter are significantly different at p <0.05.

RG: red garlic extract

R+T: red garlic extract+green tea extract by 87.5:12.5 ratio

R+F: red garlic extract+citrus dietary fiber by 87.5:12.5 ratio

R+TF: red garlic extract+green tea extracttcitrus dietary fiber by 87.5:6.25:6.25 ratio.

Znls d4F2E9 £ HE FFS 2715 mg/glE ArnisRT =on Znis HuE
T v g3 Aoz BEud nk glem(lee 5] 5 2010), T4 A3 Frts FE2EL
FAT e F e FFol 15-20 mg/g WHE Arisolyt Srksin wgked, o
B st 243 (048R0 ez Busoe] gltkGhin JH § 2011). £ AFolA Fnt
T FEEY T de TS AU Bus i Aot d=dH, AEFY THEdA 9459
B, FF, AxFRA Aol FEHAR T wE FE84EY &Fo e F U] WE



= t?:]-
g2 2 (Shon MY & 2004) A 8¢ FHY A, SHLH ol wat ’2}%1’:_ xpo] S Holi,
Sxkeb frALgE Holxl, 32, Zxket BlamAl 5219 F oHE ko] 7MY oH, 53 =
28] 7712 EGCG (epigallocatechin gallate)e] ko] 714 Eol o]5 AEo] Hl#HF
o2 sl BA4S5 FUHAZITE Eavt 9lth(Jeong CH 5 2009).

@ Frhs 328 F4 BT =4E Fus 24
2y =

Erks 2 B3 2AE9 DPPHS ABTs 2tz £ASAY 2 98L& SHste] Pits)
44 BA3 A 247} Table 38, 39 2 403 2o

DPPH #tHd £2AZ4LE Frks @5 AR vl Holdfret dFoas 238 o
olF &, 1000 ng/mL XA Frls FE2E a‘rﬂ% AABRL 2068+2.95% Aot
2ol dfo ZHINAE wls 14.7741.80% =2 % 9l FHAo] T Ygith Wi =3} 2 E
T 2 EANA TS 46.134148% 2 Brts FEFE ©F FEE0 v 242 29 ol F
stk 5000 pg/mL  FZA FHls, =302 LB %%o}‘ﬁ% fq1
(56.684211%)= =3} =2 E9 333l )
3 /ol esly Haste] Aoldfe Hrk= dits 24
A+ AU

Table 38. DPPH radical scavenging activity of red garlic extract and their composite

Concentration (ng/mL)

Sample code

250 500 1000 2500 5000

RG 11.04+2.64*  10.83+153**  20.68+2.95"  4226+1.84°*  59.35+2.35™

R+T 24824383  40.30+1.38"  46.13+1.48°C  5858+0.99%  63.50+1.67"
R+F 8.02+1.17**  935+1.20%  14.77+1.80™  39.24+243%  5577+1.44%
R+TF 23.49+0.12"  32.00+0.85" = 48.24+1.04  5352+053"  56.68+2.11

RG: red garlic extract

R+T: red garlic extract+green tea extract by 87.5:12.5 ratio

R+F: red garlic extract+citrus dietary fiber by 87.5:12.5 ratio

R+TF: red garlic extract+green tea extract+citrus dietary fiber by 87.5:6.25:6.25 ratio.

ABTs et 2A%He AE9 A7hsErt 37194 wet fodoe Frhste A%e
UERRQEE, 250 ng/mL FEelAE 20% mlRow BAo] kot 1000 pg/mL o] ]

FRoAE FrhEI =4 BE 24E, FUs, 53 % 4ol4RE BF EUW BY 24
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Table 39. ABTs radical scavenging activity of red garlic extract and their composite

Concentration (ng/mL)

Sample code

250 500 1000 2500 5000

RG 6.50+057*  11.63+0.75™  2206+038°  4852+037%  70.21+0.12%*

R+T 17.07+0.22°®  3153+055®  56.91+058C  85.09+0.38'C  87.22+0.55°
R+F 6.21+0.79**  11.03+0.71™*  20.63+041*  4563+047%*  72.93+0.81"
R+TF 16.79+0.91°  31.93+0.64™  56.57+0.77C  8545+0.60%  86.39+0.78%

RG: red garlic extract

R+T: red garlic extract+green tea extract by 87.5:12.5 ratio

R+F: red garlic extract+citrus dietary fiber by 87.5:12.5 ratio

R+TF: red garlic extract+green tea extract+citrus dietary fiber by 87.5:6.25:6.25 ratio.

Table 40. Reducing power of red garlic extract and their composite

(O.D. value in 700 nm)

Concentration (ug/mL)

Sample code

250 500 1000 2500 5000

RG 0.16+0.0** 0.22+0.0™ 0.30+0.0* 0.54+0.0% 0.92+0.01

R+T 0.21+0.0°¢ 0.30+0.0% 0.47+0.0 0.90£0.01%  1.54+0.09°
R+F 0.16+0.01°* 0.22+0.0™ 0.30+0.0* 0.55+0.01%" 0.83+0.0°*
R+TF 0.20+0.0°" 0.29+0.0°° 0.45+0.0® 0.82+0.02° 1.32+0.02%

RG: red garlic extract

R+T: red garlic extract+green tea extract by 87.5:12.5 ratio

R+F: red garlic extract+citrus dietary fiber by 87.5:12.5 ratio

R+TF: red garlic extract+green tea extract+citrus dietary fiber by 87.5:6.25:6.25 ratio.
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Fig. 34. Cholesterol adsorption activity of red garlic extract and their composite.
“IDifferent superscript letter are significantly different at p <0.05.

RG: red garlic extract

R+T: red garlic extract+green tea extract by 87.5:12.5 ratio

R+F: red garlic extract+citrus dietary fiber by 87.5:12.5 ratio

R+TF: red garlic extract+green tea extracttcitrus dietary fiber by 87.5:6.25:6.25 ratio.
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Table 1. Manufacture conditions of red garlic under different temperature and time
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A7E A E = EAF ] AU wEkA, rhse Ay £HeR vro|aRgolB T}
d& dAstglen, oy rted Zrted & 23 ArksE etk Artss dxTe
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Table 2. Manufacture conditions of red garlic under different temperature, humidity and

time

Condition 1 Condition 2 Condition 3 Condition 4

Step Temp. Hum. Time Temp. Hum. Time Temp. Hum. Time Temp. Hum. Time

(C) (%) () (C) (%) () (C) (%) () (C) (%) (hr)

1 50 0 12 80 - 0.2 90 - 0.3 90 - 0.3
2 80 0 0.3 80 50 5 90 - 12 90 - 24
3 80 70 2 70 - 0.2 80 - 0.3 80 - 0.3
4 90 30 03 70 - 24 80 - 12 80 - 24
5 90 30 5 90 30 5 65 - 0.3 65 - 0.3
6 60 0 0.3 60 - 0.3 65 - 48 65 - 48
7 60 0 72 60 - 72 55 - 0.3 50 - 48
8 - - - - - - 55 - 48 - - -

Table 3. Precondition and sample code of red garlic

Sample code Peel present or not of garlic nuts Microwave treat
FG 1 Not Not
FG 2 Not Not
MWG 1 Not Treat
MWG 2 Not Treat
PMG 1 Present Treat
PMG 2 Present Treat
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Table 4. Manufacture conditions of red garlic under different temperature and time

Temperature(C) Time(hr)
Microwave 5 min
90 10
50 12
5 12
50 12
5 12
50 12

azdolH 7tdz7o] ks w8t AA T

918t 50~70Ce e 5C9 AL $A= AA s
5 S AP, olw) =L Table 59 11, z+ ©@AE

o FASAH FHEA MEAA)E dAsgon, AF PMG6 A2E Frks 2Wed

l:oil

=

Table 5. Manufacture conditions of red garlic under different temperature and time

Sample code Temperature(C) Time(hr)

Fresh garlic - -

PMG-0 Microwave 5 min
PMG-1 90 20
PMG-2 50 12
PMG-3 5 12
PMG-4 60—5 24
PMG-5 50—5 24
PMG-6 70 12

Zt A ETT FrbsS 42 10708 FHotd FA 7 mm BER £tolX FF £ texture
XT express, Stable microsystems Ltd., UK)Z ©|-&3] Table 637} & z 7o) A
st

analyzer(T
Ad7teE =

Nf:[>
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Table 6. The conditions for texture analysis of red garlic

Mode Compression
Pre-test speed 0.5 mm/s
Trigger force 200 g
Test speed 2.0 mm/s
Return speed 7.0 mm/s
Test distance 5.0 mm/s
Test cycle 1

o
EH71E ol&ste] E4FF A= 10 gl FFTE 76t 50 mL2 9 vy & £
F ARAE ARG g AER st MAAZMN L, a, bgks FAHSAT A4 ARE 33

ol
ol HHE =7 Flgom, ojn T wiale] Lzke 994, aztS -0.12, bzt 0.04 .

)
Trls F&299 e E#F = (Libra S35, Biochrom Ltd., England)E o]&-3}] 660
nmol| A/ EA == ZH3} t}L transmittance %E F AT

UV scanning 23} 71 =2 S35 H<l 290 2 490 nmdj
Rei=1

of gol24E 7hete] 50 mLE e ohE " EFT F AFAZ o
odg AR AT FEts ZHEYEA (PR-2010, Atago, Japan)E ©]§-3lo], pH
H meterE o83l F351¥ o, = o994 10 mLE 3t 01 N NaOH £ o
H 847174 A3 v 24t dgo s Aitstald.

FYFe DNSH(Miller GL 1959)d]] wte} A8 FZ9 1 mLol DNSA|<F 1
Bc =94 1583 2 7HE 3t =oA] WSt 570 nmolA FF=E S5,

EEYS EFTAR 39 02-20 mg/ml FEWANA 4T AFI Aol ek PFSALL,

Ze] e ks = (Hodge JESF Hofreiter BT 1962)0.2 A Hslyth. &, A8 &
A1 mL 5% slE &9 1 mL 2 A3 i 5 mLE 2 7iste] 3023 ALoA X
AZ1 % 470 nmoll A B st FE FFS FEIT EETLRE YopdS AES)

&
=
oF EEAFIAL F4SAT ol weh FTe] FFL WA
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Table 7. Share force of red and black garlic

Sample code Share force (cm/kg’)

A

2521.79+579.10
B 4308.13+689.60
C 3596.69+482.69
D 5165.68+774.88
E 5878.09+821.51
F

5774.21+896.30

Black garlic 1495.96+238.26

Table 87 %t} =AY Fnrlse]
E 1.7340.01~9.05+0.00, 3T & 21.39+0.01~40.66+0.18<]
] AN=E JYehl< agkel A4 dn7td
1T 20 bgte g du7tgd-e Ax

o
=

),

ﬂ
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Table 8. Hunter color of water extract made from red and black garlic

Sample code L a b
A 50.29+0.01 1.85+0.01 21.39+0.01
B 59.28+0.08 2.82+0.02 33.06+0.06
C 64.54+0.01 1.73+0.01 34.33+0.01
D 60.35+0.03 4.57+0.03 37.61+0.02
E 55.78+0.15 8.22+0.00 40.25+0.19
F 57.16+0.04 9.05+0.00 40.66+0.18

Black garlic 24.25+0.08 2.10+0.05 0.87+0.04

() Evhsel pH L A=

ZFols9 pHE 6.01£0.01~6.50£0.008] HB9Z Ax =
9.

Choi F(2008)°] Arks, F=rls, Srkse ol3sty S48 AR Hiid ostd Ant
9 pH7I 6.8420.01, F&FHEC] 6.5440.02, ZrlEL 436+0.068}1 Hus e, & 49
o] Ay} ZrlE9 pHE 46420012 o559 Aol AL MY, EFrks9 pHE 55

sl fALE WSS ST S AT
Frise) AEE 7 BYW A AR (213:006 g/100g)

= A Z) A 1.29+0.02~
1.76+0.01 g/100g2] MIPo ™, Zr}=(6.07+0.16 g/100g)e] A== oF

34~474) © =9k}

Table 9. pH and total acidity of red and black garlic

Sample code pH Total acidity(g/100g)

A 6.01+0.01 2.1320.06

B 6.50+0.00 1.29+0.02

C 6.35+0.01 1.61+0.05

D 6.22+0.02 1.74+0.03

E 6.22+0.01 1.76+0.01

F 6.33+0.00 1.58+0.04
Black garlic 4.64+0.01 6.07+0.16
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917.94£9.53

A AT o] Z+Z 0.80+0.06

Fol FFe durtde AAA
Reducing sugar
0.80+0.06
0.71£0.05
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Table 10. Contents of reducing and total sugar of red and black garlic
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To] Wzle] wet mHHA FEE ZYrh

Z A7+ ArtsoA 250101 cm/kg’oled], 7HEE Ertse Adrtso] v zZ 7ol
28 & & Yk =4 1L 59383 cm/kg’e 2 Almlse] H|F oF 76%AHE TAF AT
2= 43119 cm/kg’, =7 32 341.06 cm/kg’, 27 4% 404.83 cm/kg’o B AL A]
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Table 11. Moisture content and share force value of red garlic under different

temperature, humidity and time

Sample code Moisture (g/100g) Share force (cm/kg’)
Fresh garlic 61.17+0.01 2501.014296.74
Condition 1 58.64+0.12 593.83+190.60
Condition 2 60.47+0.30 431.19451.52
Condition 3 59.30+0.29 341.06+61.75
Condition 4 57.51+0.29 404.83+153.10

FEES Axst Axg HE(L), ANE@R) 2 A=

(b)2 =783 AF}= Table 129} Bt HEE AntsoA] 87630|UEH, Frtsd =4 14
A 3553019lom, A 2% 3422, 27 3L 3012, =7 4E 34860F Fnlsz 7FH
et BE7E gASA RolAe AFelen, BRE A Frtsd HEE A5 H=E
#e Btk AYEE ArksdA 24995, FrbsdAE 209-3210 WA HAEs]
F7HEIeH, 53] 24 3004 3212 7P & e Btk S Es ArksdA 2624
=g, TrlsS 10.03~12.672 Woldon, =7 29 49 zF = A 17 39 zto] ztzt v|=s}
< AzxsAe | 2% FE 2 ALY o7t Frksd A%

by

3) AA T WS GElste] Ax Fuls 54 £4
o
A& 2este] Axg Trksd AH7ME Table 134 YeERSITH AgzHe 2

st =4 HAF A Ad7HE FHE 23 Ad¥] 4 @AE AR Arks TG 19 Adrt
= 807.04+137.65 cm/kg’2 ol @AHAS AR FG 20] w3 thh wokth E3 Iris £4

- 203 -



YAE AA FG 2& dulsAuAdl ws Lewt =
geh sEo g5E 8ol o vus e ¢ 5 Ulth

Table 12. Color value of red garlic under different temperature, humidity and time

Sample code L a b

Fresh garlic 87.63+2.34 -249+0.42 26.24+1.11
Condition 1 35.53+0.22 2.09+0.21 12.67+0.88
Condition 2 34.22+0.16 2.71+0.54 10.03+0.17
Condition 3 30.1240.15 3.21+0.17 11.77+0.22
Condition 4 34.86+0.30 2.66+0.32 10.03+0.34

Table 13. Share force of red garlic under different pre-treatment

Sample code Share force (cm/kg?)
FG 1 807.04+137.65
FG 2 1302.01+198.77

MWG 1 643.80+120.25
MWG 2 6437.48+188.23
PMG 1 741.58+165.68
PMG 2 1936.00+402.43

EZ ZtnbsE mlolaEdolHE 5E7F AHF 3 FMWG 1) Awrte 643.80+120.25
cm/kg’2 mlolZ 2 olBE AT sl &S FG 18t ¥sith Jey zintsS mlojzz g
olH AT T FrlsR 7}E3 A EMWG 2)9 AT7E 6437.48+18823 cm/kg’2 MWG 1
of ®la] oF 108, mlo]aZ ol ATE AXA @2 FG 2ETE 6vlv o FE7F =9ikth
B Frkse £S 283 $ AAS AASA ¥2 JEHE molazdolHE 527 A
g AE(PMG 1)= MWG 19 B8] Axrt o ot Frkss 7taAgd 9 A=
1936.00+402.43 cm/kg’® MWG 2¢] H]3) 3.3u] ©] Yttt o= niso] Ao mlo]lzz )
olH 7td B FE FAE oAASL, E Frisd Ax #Y FoxE B3 4L 3}
of FRo 2do 71H35y] WEolet A EY olhge Ao w27 AL RES =
Zrtsd 7t 212 AES AFE fASt AF AF A4S Ndsted 2 =

ATt
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Table 14. Hunter color value of red garlic extracts made by different pre-treatment

Sample code L a b
FG1 47.21+0.41 0.87+0.15 24.99+0.34
FG2 45.33+0.73 2.67+0.81 25.65+0.52

MWG 1 38.79+0.37 3.05+0.18 16.79+0.19
MWG 2 30.81+£0.57 3.21+0.17 6.770.71
PMG 1 37.37+1.62 1.09+0.30 12.67+0.92
PMG 2 30.55+0.35 2.71+0.54 6.03+0.24

AT WEe e 4447 FUHES WMo ol YR oiBe EHAL 23
¢ A¥b= Table 159 2o dulA(zd Do Frks Az Y (EE 2= AR Frts
AEE duALE AY 27 1o] 27 200k BEge] B%ow, FULE duHelE A
A A g4 =4 F4 HAY FrkeE AxaAs AR 24 204 Ay wE
M= WHEe e HEFel FG 27} 474541582 71 =gkow I oz MWG 2,
PMG 2 %0]gith. Trkse] HATE FG 2 > PMG 2 > MWG 2 £98 Antsoa 713

=9k, rlo]A R olB AHYE AH AF drkso] Zrksd v HAErF o w=3%T

SrkE 7heAl SR ERE Zwol W FHo WE7A] Ao Wiyt dojvt=d SrksE
Wik ojRAg Bud v 2 Aol= giou 979 Bk, HAE 3 g7 Y7o
Hls) o =Skt
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Table 15. Hunter color value of red garlic(inner and outer part) made by different

pre-treatment

Sample code L a b

FG 1 52.96+2.18 9.11£1.25 29.46+2.77

FG 2 47.45+1.58 10.82+1.58 27.74+0.97

MWG 1 48.32+3.66 7.34+0.48 23.5241.67

Inner part

MWG 2 38.69+1.34 7.87+1.13 17.45+1.21

PMG 1 43.71+3.77 7.94+0.67 21.74+12.59

PMG 2 36.58+1.67 9.33£1.14 13.46+1.83

FG 1 53.95+0.93 8.74+1.09 28.74+1.59

FG 2 46.51+1.75 11.75+1.82 25.74+0.85

Outer MWG 1 41.72+1.48 8.37+0.61 17.60+1.17
part MWG 2 36.78+0.98 9.31+1.14 15.85+1.10
PMG 1 46.21+1.04 9.26+1.92 21.82+1.26

PMG 2 37.65+2.48 10.40+0.93 15.52+2.05

@ Evhsel pH, BE B ¥%

73 Azl zA8 Frisel pH,

i
Ay

3

ok

ATE Table 169] JER AT

H
M

2
B

Table 16. pH, brix and total acidity of red garlic made by different pre-treatment

Sample code pH Brix Total acidity (g/100 g)
FG 1 5.62+0.02 8.77+0.23 1.94+0.05
FG 2 5.64+0.01 8.90+0.82 1.91+0.04
MWG 1 6.86+1.73 8.83+1.53 1.3440.01
MWG 2 5.93+0.01 10.97+1.27 1.58+0.04
PMG 1 6.03+0.01 9.37+0.91 1.18+0.18
PMG 2 6.07+0.00 10.70+0.35 1.18+1.02

pHE d¥Ag(EA 1) 2 Frts 7HE38(Ed 2y AR AR Aol Ao, At
=9 B¢ A=TL 6.0015tR2 thA Wokdl, oE A|RoAE 5.93~686¢] HAANT B A
ak=(FG 1)o] 8.77 brix2 mlelmZdeolB HgE AR MWG 1 ¥ AAF FAHE AXA

)



illg

& Az3 iu}-‘é(FG )k & Aol7t gk AAE HAHe AXNA @ 7FEF Fnt
3 =7F o Eokth
AEE prﬂ 574 Z23et fARE BAFe R pHZF U™ FG 13 2004 24z 1.9440.05
g/100g7 1.91+0.04 g/100ge 2 T4 =31, HAg 2 AAY A {7 WE Aole
At

of W} Fris F2A HEE 2907 490 nmoll A 3 ZHEE

A7 Qlo]l 7}E3 FrHE(FG 2) Hul rlojazslola

= 27} 1.08:0.40% & 7} =& B2 B
J@glo] BiErt $AMSIY e 7tnisSg nlolaz

ZAZHPEd =4 28 ojRn Ay

Table 17. Transmittance and browning compound of red garlic made by different

pre-treatment

Browning compound (O.D value)

Sample code Transmittance(%)

290 nm 490 nm

FG 1 83.10+9.42 1.85+0.04 0.29+0.02
FG 2 71.20+4.26 1.95+0.03 0.47+0.09
MWG 1 32.90+5.10 2.02+0.04 0.94+0.10
MWG 2 1.08+0.40 2.49+0.27 2.67+0.13
PMG 1 8.20+0.44 2.16+0.05 1.61+0.04
PMG 2 14.14+1.92 2.3940.22 1.92+0.40

290 nmo] g AHEE AAMT HBES AXA #L Frks AE(FG 2)RT} mlo]l=
dolBE A3 T 7133 TrtsdA © =4 SHEHAJLH, 490 nmol = A= I
A glo] 71E3 Euls FG 2(0.47+0.09) Bt} mlolmzs]o]lB A g]sk MWG 27} 5.684]L} T
2 ZWEAo] SAHHUT o|E ZFAZ njFo] B o mlo|azgold HAE Ao #
HEAY A 7|odste vyl F& 4§ Utk 3 mlojazdoln M AAY {F
o g AFE duiAH(EA DAAME AEol e B ZdHEZe ¢ =4 FHFHAL

\_/
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7] Az za : zale] H%F Fris Az LEE A%
sta olo] meh Frhs g AZHUL W 2 AF wAE FBE AL ohdst 2ot

PMG-1 PMG-2 PMG-3

PMG-+4 PMG-5 PMG-6

Table 18. Share force of garlic during red garlic processing

Sample code

Share force (cm/kg?)

Fresh garlic 2325.52+121.68
PMG-0 1471.40+261.27
PMG-1 215.43+39.71
PMG-2 152.44+12.43
PMG-3 553.00+212.60
PMG-4 950.30+149.43
PMG-5 213.53+25.36
PMG-6 1399.17+375.14

Autsd A Ae7tE 232552 cm/kg® o] i, PMG-0~69] A& 152.44~1471.40 cm/kg’9]
Holgnth Taks Az 34 F PMG-1~5904E 152.44~950.30 cm/kg’e] Wz FAs 7



A5 YA PMG-69l A 1399.17 cm/kg’2 ThA] Z7bE|Th ol &4 Z7)d 1oz ¢
3 nteo §ARTE oA @4 Beltit 4 7Ite]l ARgel met HA o] 7

s¥oEM 40 wBeEd Age A7Ed.

(2 718 dAYE vis FEA9 N

Arts 8 Zrts 7t 9AE AR FE9Y AEE FA3 2= Table 199 2t |
& vEle L3t ArlksolA] 4548444591 Ho| Trksz g ot HA 74s
o] PMG-69 A= 352140162 ottt HAMEE B3 718 Ho|WA Hx Z7}sty
PMG-6914 0952 7}d =9ttt SEe Hxeof Aty e
Azt F7ksle Agolem, PMG4~5 Alolo = o)z} w3l a, PMG-6ollA 71 Eo}
11.63+1.520] Q) T

Table 19. Hunter color value of garlic during red garlic processing

Sample code L a b

Fresh garlic 4548+4 .45 -0.48+0.25 5.55+0.24
PMG-0 40.27+6.68 -0.32+0.23 2.89+0.65
PMG-1 46.26+1.75 -0.54+0.63 7.77+3.64
PMG-2 46.42+0.49 -0.75+0.07 8.61+0.18
PMG-3 44.1741.62 -0.59+0.30 9.23+1.67
PMG+4 42.90+3.69 -0.55+0.27 1048+0.1
PMG-5 37.33+6.10 -1.16+1.35 10.66+5.94
PMG-6 35.21+0.16 0.95+0.05 11.63+1.52

o] R Zntso Alx dA] mat Lt (H )2 Auksl st Fuks 7HE

F5 #ase] Frks e vHAY 2]l PMGecl A= 43762 7MY olF%
S HAdrt aghkd ArtsdA Frts=E JFEEd wet -1.06004 8.030.2, bgk2 10.169
A 21792 Fobmth nhEe RAMe Fnlsg JlFEHIYS w R Hld) 4198 H=
7b B Yol ofF& Alg Hloen, AME(ak 10142 ¢ I e HYrh ¥ b(SHA
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Table 20. Hunter color value of garlic during red garlic processing

Sample code L a b
Fresh garlic 76.27+1.23 - 1.06£1.34 10.16+1.01
PMG-0 67.23+0.69 - 2.25+0.14 10.34+£0.13
PMG-1 54.89+2.64 3.32+0.74 21.97+0.85
Inner PMG-2 51.92+3.41 6.66+1.42 24.28+2.42
part PMG-3 54.80+1.51 6.13+0.10 25.94+1.89
PMG-4 53.24+3.04 6.23+1.66 25.67+1.21
PMG-5 58.50+2.08 5.34+2.69 27.11+5.72
PMG-6 43.76+6.52 8.03+0.42 21.79+3.19
Fresh garlic 80.16+2.45 - 1.351£0.24 10.70+1.68
PMG-0 68.8916.03 - 2.44+0.57 12.26+1.21
PMG-1 55.38+4.26 3.15+1.59 22.73+1.45
Outer PMG-2 56.36+2.50 5.46+1.38 23.83+1.27
part PMG-3 55.49+2.25 9.13+1.39 29.54+1.15
PMG-4 58.86+2.70 6.30+1.59 29.59+3.81
PMG-5 62.18+1.83 5.04+1.79 26.71+3.20
PMG-6 41.99+2.06 10.14£1.13 18.51+3.24
@) 7ts 9AE 1= pH, 3% 9 T A=
ks Ve - W& pH, F 4t: 9 JHEA LFE I HIE SAHI dds
Table 217} Zth Erls AE £ pHE PMGAE A9 A5d4] Hat A== A

rr

o)

T

o)

o

W

©

o

W, o

(pH 639~5.90)011=H], Arbzol4 pH 6392 7F E9ki, PMG-09] 4]
o] miA|E} F7G 1 PMG-644& pH 59022 o, ds}=] it

Znl=o 7184 ¥ E L 3.77~6.73 brixe] WY, AutsEddA 3.77 brixE 7}
& e grke Alx o] IAAFEHHEA HRF F7HEC] PMG-6elA= 6.73 brix2 71
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=9kt
Z A= AlulsolA 054 g/100 golli, PMG-0~69 A& 1.03~1.76 g/100 go] W=
Z7}stgTh. mhA g B4R PMG-6= 1.76 g/100 g2 2 713 =4 =35k

fr

Table 21. pH, brix and total acidity of garlic during red garlic processing

Total acidity

Sample code pH Brix (2/100 )
Fresh garlic 6.39+0.01 3.7740.12 0.54+0.01
PMG-0 6.30+0.01 4.27+0.12 1.0340.01
PMG-1 5.96+0.01 4.70+0.10 1.13+0.01
PMG-2 5.96+0.00 4.73+0.06 1.04+0.01
PMG-3 5.96+0.00 4.10+0.00 1.08+0.01
PMG-4 5.98+0.01 4.70+0.10 1.04+0.01
PMG-5 5.95+0.01 4.77+0.06 1.24+0.01
PMG-6 5.90+0.01 6.73+0.06 1.76+0.09

2HEAY] FFE FAHI ZF = Table 229 Zrh

Table 22. Transmittance and browning compound of garlic during red garlic processing

Browning compound (O.D value)

Sample code Transmittance(%)
290 nm 490 nm
Fresh garlic 61.97+4.40 1.60+0.07 0.42+0.04
PMG-0 39.26+0.10 1.72+0.10 1.46+0.38
PMG-1 47.07+1.06 1.69+0.15 0.53+0.01
PMG-2 43.93+1.91 1.73+0.04 0.58+0.03
PMG-3 37.3846.01 1.66+0.04 0.58+0.11
PMG-4 29.38+1.98 1.69+0.01 0.86+0.05
PMG-5 27.72+1.93 1.80+0.05 0.82+0.04
PMG-6 0.84+0.10 1.77+0.03 2.64+0.31
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= AntsoA 61.97% 2 71 =91, PMG-0~59 A= 27.72~47.07% < W2 AT
Atk PMG-6= 0.84% =2 Awrisol H|s] <F 730 viotoew, PMG-03} vlwd uj <F 474 7+
]

EAY TS 45T F ds FFE FX20, 490 nm)= 290 nmel A Z5A =
o, AulsL FFEgho] 1.6002 71 ks, PMG-0~69 A& 1.66~1.809] Wz Z7}5
Qom, PMG5= 18022 714 =& 32 Bl 490 nmoA ArlsL 0422 290 nm
Nl AHE 7Y %, PMG-0~5414 053~1469 ®H=Z FrElen, mixg 34
PMG-691 4 2642 7} =& 3% FXE 2Ath Aﬁu}aoﬂ H) 3 ErlsolA ZHEA]
kol BAl vERd 22 kst E9E vEhlE Z4g 9heE §&d mE Aozt
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6. vl5 7ha&e] A3

1) A9

O S rhs7tEAFEd i EdE 244 8§

O A2 F, ZAH gAAA 3t g, Ay s
o A Azt A e] A2H, A
° YA AR zARsE olell M HHH o3t
o =9 mHAIR AR F3 ek AlA
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bt

2) FoUl &

O = nsddE A4 ANFET
0 rhs ARHL

rtse 3R T A4 10T AB T 87 kgg AH|EL Shx Awol A WA 5 gle 24
gso|m oy TEAFELE JEo] TH&SE L Tt 2000d 69 FRAF WERlsH 2
ZA wh=9 FAAEE 30%00A 315% 2 thE T Alo|ZrtE A& A% dF rlsE
S AFe 2 AR F=AF rhse] Yol A& St me duk AnjAE B2 g
AFAY HAAFY TAME 7tFe] A-E T3 vleEs ATsA FHUA 98 rhso]l &
A& 2 gt

PhE AME B FdF F01(00739)
T2 2000 2001 2002 2003 2004 2005 2006
AP A %k(A) 474,388 406,385 394,482 378,846 357,824 374,980 331,379
) 23,234 26,476 30,598 42,861 65,855 56,510 54,838
B/A 49 6.5 7.8 11.3 18.4 15.1 16.5
Al 497,622 432,861 425,080 421,707 423,679 431,490 386,217
AR SaEEAAATYE, - Y 2007, pp.5Sl
FAHE A4 B A(2005)
2z Al Al
3= R Aﬁﬁ] A
<] = FH] 7| e} ) s
ol 373,039 587,111 254,301 1,214,451 208,708 1,423,161
] = 26.2 113 17.9 85.3 14.7 100,0
A8 FAA, ESAEAALEFE A 2005 2006, pp.98~103
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= AEZE EAEa, JzQls 2001 HAE Gl FELR vhe FYFe] AEFHAG
o|F BH= vk T S8l dF I AFE FH UMM nksEd FAdFE tAF
FHA FAR ZobAA =HA ke whed 2R 20009 AFEF Aol A kel
Festons A #AF AATE BobAoR shx|rh, 20099 F= EI AFEFE s}
of A= U w5 o] 10u] ol ZEslE ulde] 44 AA 7t IS}

de v (Hee) | F7HE(%) HE = (A2l | F7HE(%)
1993 512 - 2002 6,996 -14
1994 26,599 5,100.00 2003 3,889 444
1995 5744 -784 2004 9,786 151.6
1996 6,150 7.1 2005 7931 -189
1997 8,156 32.6 2006 10,273 295
1998 10,533 292 2007 6,828 -33.5
1999 5939 -43.6 2008 2,794 591
2000 111 981 2009 3,808 379
2001 8,135 7,204.20
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1997 1998 1999 2000 2001 2002
25E") 5,403,801 7,767,268 5,432,845 3,905,141 4,242,072 4,245,219
TFA(E) | 2,890,261 4,460,340 1,804,639 549,871 716,954 1,155,934

2003 2004 2005 2006 2007 2008 2009
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& %91 garlic 2¢AF

SEENSRFERE Y B E ST ERNSEPERE
ol 7l ok garlic extract || o ) oy v e oy garlic extract
S ors . . arlic extract
#3d | garlic ex S0mg | ME QA7 Gl = A of (glOO—>1)10mg
i o ~ . arlic ext.
A1) Al oF garlic extract || o}o]4l AL Tl ok g
- arlic extract A A g5} arlic extract
ohilE QAAE | e ok T omg A9 AL | TGN | Y iomg
ALA A W] 5] 8]
)0 A ok garlic extract || &322l o A7HAl 7 QT Q? /‘Tg}—ﬂr garlic 10mg
S| A oF garlic extract || @ €W|E} A FAIA <k garlic extract
25mg
e Op I garlic extract | . o1 1 7 2 5] 0 ok garlic extract
FEEETY | qoooniomg | T AEBE SEASE T (100-1) 10mg
o 27 o] A H] % . .
mhulEr A lﬂuélﬂr]ﬂ]%]l; garlic extract | SAIFE A% o A ok garlic Ex. 20mg
HletAy a4 A R garlic extract | AE A7t A o3 0] A ok garhlcoggrad
Rt po garlic extract | 0 o3 g1 St FEIAAICF | garlic extract
Zﬂ‘_l Oﬁ 10mg 1_11:4 L_XE]:]AE (_zl__) 10mg
li tract = li tract
sogAst | STLET |raw a4 ageE | E
. li tract = li tract
pgs | O s gagn | gy | g
2422 A ek garlic extract || . , = A o S Chora garlic extract
e 40mg e o e (100-1) 25mg
Shoto] Bl A garlic fluid
Ferold extract 1000mcg
w4 AL | garlic oil 50mg || At A A7A A A A <F garlic oil 150mg
oo} A <F garlic oil 300mg || A= 1274 H A ok garlic oil 150mg
. AFA A W glak
! k ic oi 17141 HeS = ic oi
A 2 A 9 garlic oil 100mg | M B2 AAZA JSlekAbg] . garlic oil 150mg
21X ) ok -2 garlic oil o e ol AzkA Z o} A <F garlic oil 150mg
A2} garlic oil 150mg | A 7}2 A2ZA ZIGFA o garlic oil 150mg
ZGokE garlic oil 300mg | A7 A7 AdAer | garlic oil 150mg
garlic oil 150mg garlic oil 300mg
A & A ok (0.15mg as E3Zd ad7A o} A ok (allicin & = A
allicin) 0.3mg
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R A4 2 A4 5
Q@ o)
Z+47¢ Drink i ii iOOmL?) 14 19 o AoF7}A
(Sl ebE) ¢ fl=3E4 7 (Oxoamidine) 100mg . HobyAu
o AL extract 45mg .« AE=7
e Vit By g4t 10mg °°
25 ZY . 1]
oA (IH.O = 60nlF) : 1¢d ImL
e Vit By F4F49  20mg
- e Vit B, 2g
O] Ok3L
(S1%F8) e 7HEF] extract 100g
e TEFEY  1.73mg
¢ ml= extract
FEAAF) | o AelFEFFE(H A Vit B2F) « SJobn Az
¢ Mucopolysaccharide(FZ %)
- Chondroitin g
(-8 90%:)
N Al HEY EAEE 22E
qg5 Apag o DO VER EAER T2
lecithin Lo
Safflower(S13£) © dBHA
(B AF) | L DOy . JnF
2 (23
2Zufol i
- . s 7| e o) ¢l allicin} H]E}
nl= extract}y " ol 51 A~ o o a5
e W B2 ) El ol o] aksha
e E) Mucoth &5 5L A%HoT FrEolA
°E Vit By, By, B, C, E = RoR ¥EA g
FHuks K | ¢« FFu=EE, BEH C Good assistant of healthy life

ks K (2e)

wHnks K Y
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23 ola)z1}
79
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o,
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lo
Ho 3
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N

Garlic 1000

GNC

Odor control

garlic

Natural Made

e

Garlique

400 mg

herbs MD

e

Kyolic
liquid & gelatin

caps

Aged garlic
extract 300

Wakunaga of
America Co.
Ltd.

e

Kyolic formula
102

Wakunaga of
America Co.
Ltd.

e

Kyolic 103

Wakunaga of
America Co.
Ltd.

e
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r = W 3 H FAE
AFo¥ 7+ A Drink o] k& 500ml/ ¥ n}= 3% 5 (Oxoamidine )$] 6%
PARNSAEABE oJokz Capsule nEFEd 9 3F
ol A Z Capsule nEFEE, djoxEE 2%
Algo JlZAET JoF A Al E Capsule nEs2E, 4y 9 18%
vlE extract b7 FaRAZAE Tablet nEF&E 9 5%
22 ol R sl 2= Tablet FHuls2d 9 8%
ks ki AR E Tablet AT 9 8F
s R 7HEAE | dYERZAF Tablet FHrER 9 8F
Ginkgolic Capsule SR FEE 9 4F
Kyolic Tablet S FEE 9 4%

Sl vl TS A% AFRAE Aol HEsle] 25 oIF2 ol Tl o)

ABAALe BARST, AAAF AHE AHAE Srhsoht FohEHY s SR
4 BLE ke AEEE FAZE A0 Peol BEdoz ABRe A9 A9
Aoz BT,
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AF-QATER B7F A4 (%) A 8-
CEols A 34 pue CEUHES A2 Fobs AZERS AR W S
. 23 oY 2 sy 48249 ek wgles B
" -o|gtehA AR EA A3 v gk AR pyruvate AJEo] AT
i 3 e
-“Z}_Z_/\A/\]—QI A =00 = w =)
&li 1_1 y F | ang 3an o ?lu]—_ _Odﬁz o Zﬂ%oi _‘EE% ZﬂZ_ﬁo}iﬂ
e g RS G| 100 FVSBYL vl LA 2 ekt Sehs
3 3 2A v 9] FRPY% 2ol Al
A 20 ANE E | ) ] In vitro 23A Zvka ArFEEe] T 44
o e Amel an A Bw 4 e SAslel aglucosidased] TR e
« B B ol - Ao S v 23 Azl 100002000 p
= Y 2 g/mLe] FEolA] Srlss) wisg el UNE
Sl == AL el
s eEAe | 9EE olgd P Brbs FE AT AL A e
. . _ ) 100 |5 A3 ol Avksd fARE 5, Svlks
Sulgk wak Q% A 39 oy -
el He e Hobe w2 g 5l e
Frls FEE0] AMEL U37BMGIA  LDPS|
- ks f8EA s = =4 o | S8 freslold TNFa} COX-25 gl
o= A A= SE 3, HO-1E 2 S7HA1A daiteo] A/34
o &Ael deS S0
BN o) 43t 2 FAT-E o] g-5le] TulEe 84 AWHE
SRS OB S8 w g | g AT WSk, Aks 9 Sebsst vad
2 1 o7 Ash Eauygel ke pH 2 Gaksigol
= H
B 53 AR golg e Rt de
N R P E IR EEe TEould, 80 FAd gnE FIAT A
o welope 100 | e 24 e o Hlo] goj3te
N * 5191519131, DPS, DADS @ DPDSE 7%3
NS GolE olgdlel FFATEL FEY
= 3ukse wEed 24 -3k dEEdd 1o | HPLCE olg-ske] 210 %= 280 nnellA]
ESCIRCE R R L P 4 AEs Fokse fRsEE v
20& 44F
Srks Az Lxd 71Zxate] 50~80C WY
b o189 Frke  -8vhe Alxe e 100 dA 242 dyste] Ax 243 24T
Az o5 20 4% |24 39 oy 2A gERA 9 WAL 3 werAl
"e4e el

100

5 S 5 7MEs 9% 50~90C, 30~70% WHY L5E AN §
o W 2w ] A | L.5E 2AMA ofR nse] A4 Alo] waye 2AS RIS

. ;ﬂ-% AZE *(H:l' %l L o - u]_o]ﬂi‘r]]o]]j ;Q;qa ij,/]_ 5'“90(?@-?40]]
s h3e 9% _
I e 100 (A 2=E ASAIEA sldste] AAE &
0% @A e A HEs AED S At 2A8 A4
. _ 1 & Al A ;@ o PAREE
.7],1 }_ﬁlﬂaﬂ, :8——13]—%9/] '7]—%._12__2_4_331 %——U]—éiﬂ 4 /‘] }11)] ]—/\]u]—ﬂ— u E'_'/] @otﬁ_ /ﬁ%
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AT A AR A7 G
Fls gd BARS 5ER 2ol
A gl A2 Hwdlar SFagARe Eky
- grks gl RElEe) | -Zris REE Ay AR Matshu adve whes
B - 100 EAQL 3ols Ay} AgAe HIEdA
o X 510 B 514 BA l:l R EE=T IR EA SAE= 1 O "0 =
xﬂ}—x gﬂ%o ELN | %o R | Oq"r = & = — _ “ o -
g4o] g4ate] slEo] Sulal A%
AN Ao 7 BlHS
Srots SAAXERS 3% 7o s vnk
Aol ol shgowl, Arksal Soks
s Sl EAA% Hake _ AAZRD Fo|lF#y AT HWS 3kn
o]’ ]%E]—}\] TE'/]]— -%H}% Az B E]'_— *"11:]]—“’]'] o]]— ]jj—]'oq] ]]—
X_JZ__U-'—YZH [¢] ol Ef___"l,—O,Z_ELAX}_XO Al A &
ﬂ =~ L= ]—o—u ]oﬂ _1_ %9/] _SO]_H]EL %/‘é %7@ 100 E“’]’ = 7 = u—o "I'/]- ]
HRkell A et gt o Fak B T AR wiE A=, A AA
24 N shitete gFst Faskss mag ds
vt SR gzt fAletgon &
e ks wolol o ey
Frbs A5REEY AR A o
FdReolERoln, A EAx Ay
gl Alo] =7 HAA o] =& Aoz 3
- Sols Qo) i) 3%];«1 7}l 3ol 2
[e]
HF Al olsl & Bl QAR e
I 2ojo)] <Jgh a|gi} grts dF4FEEY 100 sols 2zmo] srws Sijsie] nukd
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