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oF 2v) B =gith DPPHE‘H’%%P 2%, FHEF} tyrosinase A& do] oA 7] H]
3 =3kom, a—glucosidase AN B2 E7]oA EAdo] =dt. dA F4d AED MCF-7,
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ZZEo HFHo g 89.68C, 9.7947F & 55.72% A e FEH| A HHsE AoZ oAty
ATt

3~15A17F, dEHe F=: 0~100%)o A4 A3t /%L 5529 DPPH, ABTS vzt Aﬂ%
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AN 2 = FY2HE FHE InisET NELY EFE FolTodA FodHor HAs
M bl fe27b itk A2 7
= Aoz Za=en, EHqAE
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A7, AbstA 2Ed 2o s i Xﬂ%% 300 mL/day Holatd& W Helage thxoat
FEA7E Ilen, Fre FFAE FARE HolA ¥t dF AZR AL T F AZEHY
Z Fd2HE FHFE iz va fFoFozE Faggod, o 9 AFE Aoy 1 2
o] Ad e hETd FARE HolA Gtk g 8 3t 239 idst 24, Adw
AEtE S T 2 F A3 24l 242 Vi AlF FolTol tETel HE fHeR

Ed Ea-3le Rel



Jn
—_

jm
olr

8271¢] AT Harst 100¢]

93 27, &

ERE TIXRAIE 237

=" 11%2L

& FZ2E Hrto)] WE i vitro BB H7}

Jn
—_

jm
olr

JJw
=y
folr
oy

o
r

Jw
—
jm
olr
o
)

"

Jn
—_

jm
olr

H

Bn

gl

E&EY in vivo A2lEd BT}

°|

o
=

ZE(BM1, BM2)

=
=

5% 9]

kg ~EH 29

=
—

F7o] w

3]

A

Jo

FAA,

il A

3]

BM2 Fo|ZoA BMlgZo|Zd] H]

FoHoR F7HEIH. wEkd 2

2 F7HE A

" 55 &0 Aygd vu

-

ol

’

‘:li‘

200 ug/mL FEo|A oF&:

R=2ye)
o

23, NO gz &7

o] oF 50% o]t A4S vEhfiied, o

L

Rig

N

wK

Fofl 4 9]

=)

A2 A =A Vet en, B—carotene ZXAY
AA 2ol 100 pg/mL F=oA 50% o]4e] =& FAS EYTh 400 pg/ml FZollA

FRAPH ] ]

o
B

°] HeLa9]

MCF-79] tj

Al

o}
=]

A AFAR 4]

o 2

/6]'

Al &4 Bt o

Al
A

yol

A= Zslefare] 80% ol

3]

£

Al



3% FTEL o st DAY AT FAA DAL YehRen, S35 st 2
£ ascorbic acid o]A49] =& AL vEh o HA MH5A AE & =

A deEn

0C, 447k 120C, 3417} 130C, 3A17H) 3 7RELe A F2527A 15(120C, 3A17H)E A3t
Ack. Frts FEEA 3 HEE FE2ES TEHES 1005 101, 1115 & Li2(w/w)E 243}
o F HE, FoExolE FF 9 kst &4 AT 27, 1200, 3ANN A FE2E It
s FEEN MNES FEES ETFS AN I o] ¢Fslden, HHY EPHELS F
s MEZ FZ2E04 1:11.5(w/w) Aoz ATk

MNEE 2 TH2AEY AYEd 2 d984 HF
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B&o] 7Y 5otden, Sntsd 3T o JEE FEE HUMH S0l oldSE 824

Aglgdo] tidt A3t FFH7 2AE TR Srisd NEE FEEY HH EF U
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n A AAES G 24

A wEelel mEl FE5 AAFS Axsted, AFE FF TS 8% o= 53

=d, gE 5 F F dE §FES ZetEols FFd Ha of 3.7 AE =2 FHo

2 HFEHA
8% FL fructoser} 14.76 mg/mLE 7P =9k, 5714 citric acid7} 82.2 mg/100 g
o2 7 =& gFolen, fU4e F 7F°] 12 mg/100 g o]kt

n i AAFY] AdgEd g da9gd 24

DPPHS} ABTS @tt]zt AA A 2 398 FRAPH ) 2|3l at2+3} &4, Fe™? chelating 84
£ FA3stden, 10% 3|Aqex DPPH =tz £AZEHGL 51.7%, 8L 2.60|3oH,
6~10% 3] A Aol A ABTS ]zt 2 AF AL 95%, Fe™ chelating A& 41.8~43.7%H 9 Y}
oA 2ATAHLE 10% F=] AET7F 63.8%%L, T F7H HEC TAHE FItEITh
a—Glucosidase A% 8|3t AFo|gor) Hu AL 28.3%F e, xanthine oxidase
&AL 63.8% T

O_L,

stA}F CCK—8 assayS 4 A3

Raw 264.7 AIZE o 68 ABY B7le] 44 S8 4%
A 20% FEAAE ALE @% e A 298¢ SIstEon, ARFEL Raw 264.7 AX
A NO ARl A Bt BE4E foldoz sl 20% AN 20 i o

]
sl mourso U F 40 cytokine¢l IL—1B¢} TNF—aE A B¢ FE7} 29542 Ao
FolHoz skt

s Tuls YR AxE A% 4942 AYDA % NARy A%
2 B3 A¥E 1139 AA4B(TIIR FF, 97bul, B, AR Aok @
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Zpoko] gitahsr MABAo] ol Paka L WY FPE JI5H £E

A AAE7EA7E e Ao s ddEE .

A% AANE 539 EY2AE 49 B4 A
MHE-1, Z} A&

MHE=-2, & & w& gH 2 Fstd %) A4S 93

(@)]

ofN

ot
%
o
lo
2
P
>
ot
%

P

B
o



= 3FE 2 EFtRxol= FFFo] MHE-204 fodeoz wkth Alge T8 283 =
Ao A aAk3} AL =43 A DPPH 2 ABTS vzt AAFAHL 25~250 ug/mLEs =¥

7F 999tk Superoxide anion #}T]ZF AA = Fe*? Zy o8 AL 25 ug/ml oA TA
o] hEh}A ¢kskom, Fe™ dAeold @49 A9 2tz £ARAYI ta o3 AU
48 25~50 pg/mLs=d oA A E7HS] FoA7F gllout 2 o] TR A= MHE-2
o &Aool FoHo g =of WAXNEF 5F EFEY A=EA MHE-29] & #o| H4sle

2} ddEo Zrts HEE2 Az L&A

oA MHE-29] &/do] folHed E3tem, 500~1000 ng/mLe=r ol A= A&7t f2lx}

F AN T g

=
Hstel] mel AgA 2 vro]l 4 dAnt ARE A FH st o|stgt

A gEe WEE WMo F¥ Irise YL Lol AWFel meh £E FFe it
Hgol Z7hH9a, pHE F3 A4S E T

%4 F 9%, 39 2 399 59 wrsEel gL ledw, A 4 43A0A §
a4R gFo 1Y =L E oA & dssgEe oF 4.6, total

pyruvate ¥ thiosulfinated] =& zZtzt 2.2u) 2 25.18j7} =7}8hsc).

R Tl ZIRbe AEE 30 5 A At gE

Zrtse] Ay 2 old wak AMdE Srted ol8% neFd Ax 21e HHg) s}
o E5EdstAth S87ed 7t WAE wEse AxdE Suiss 98E s EF F
25 % O E FEUXI BEEe 288 AYE, 19Y LEFAE BEY] St dF
FEEE A A A} BES 2GS AFS S48t aHAVE deke TER £
2ot AFHE F UAESF ste Az eld. FoArIdadAe o] 7Ies E8t] LEFA A
FU NS FAEt #El Tl ATk
n AFAA A IYE A3 HEE rHARE AF A R LHA A5 E ZAL

AT 2T 7gtste] Zrtsd S EFRT SEE NS AFHe AANE HAHs
Aot s ZALS AAE A3 §HAS T8%7F ol Wil 3E A s Bilen, ¥4
A REg2 22%, 3 71EY Jrks S84 HlE HUbE S dv dEeR A& ries @
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SUMMARY

This study was conducted by research project “Commercialization of high quality black garlic

and biofoods to create new market for domestic and export”.

(1) The nutritional properties, antioxidant and anticancer activities from leaves and stems of
Gaeddongssuk (Artemisia annua L.) were investigated. And phenolic compounds from A.
annua were 1dentified through quantitative analysis by HPLC. Contents of moisture, crude
lipid and crude protein were significantly higher in the leaves. Contents of total phenols
and flavonoids of leaves were about 2 times higher than those of stems. Antioxidant
activity was significantly increased in a does—dependent manner, water and ethanol
extracts of leaves were stronger than those of stems. Especially, DPPH radical scavenging
activity, reducing power and tyrosinase inhibition activity were significantly higher in

leaves extracts than stems extracts of Gaeddongssuk.

(2) In MTT assay by human breast adenocarcinoma cell line MCF—7 and MDA—MB-231,
ethanol extracts of leaves showed the highest anticancer activity, the rates of growth
inhibition were 76.26% and 52.59% on MCF—7 and MDA—MB—231 cells, at the concentration
of 250 wg/mL, respectively. Growth inhibition activity of leaves extracts on HelLa and AGS
cells was higher than that of stems extracts. Especially, growth inhibition activity of
ethanol extract made from leaves were 61.07% and 57.24% on HelLa and AGS cells, at the
concentration of 500 pug/mL, respectively, which were the highest of all extracts. Phenolic
acid and catechin contents of A. annua extracts were higher in leaves than stems.
Flavonol was identified only in leaves. Biological activities of extracts from Gaeddongssuk

were dependent on the fiber, phenolic and flavonoid content.

(3) For establish the extraction conditions for the optimization of the biological activities of
black garlic and Gaeddongssuk (Artemisia annua L.) using the response surface
methodology (RSM). The extraction conditions were based on the central composite design,
with 15 kinds of variations in the extraction temperature (50—907C), extraction time (3—15

hrs), and ethanol concentration (0—100%).

(4) In black garlic, the total phenol, flavonoids, thiosulfinate contents, and anti—oxidant activity

of black garlic extract were significantly higher at the J condition (90C for 9 hrs with a



50% ethanol concentration). In this condition, the biological activities such as DPPH radical
scavenging (66.10%), ABTS radical scavenging activity (75.02%), and reducing power by of
FRAP (375.4 uM/mL) were excellent. Overall, the extraction conditions for the optimized
biological activities of black garlic via RSM were expected to be at 89.68C for 9.79 hrs
with a 55.72% ethanol concentration. The actual values were 96.4—114.8% of the predicted

values.

(5) In Gaeddongssuk, reducing power by FRAP, DPPH and ABTS radical scavenging activities
of Gaeddongssuk extract were significantly higher at J condition (90C for 9 hr with 50%
ethanol concentration). On the other hand, NO radical scavenging activity was significantly
higher at H condition (80C for 12 hr with 75% ethanol concentration). Total phenol and
flavonoids contents were the highest in the extract of J condition, followed by H condition.
Overall, we expected that the extraction conditions for optimized antioxidative activities of
Gaeddongssuk extract by RSM were at 89.37C for 8.55 hr with 56.77% ethanol

concentration. And the actual values were 89.88~115.54% of the predicted.

(6) Black garlic and Gaeddongssuk (Artemisia annua 1L.) were extracted using central
composite design by response surface methodology (RSM) in 11 conditions (A~K) with 110
~130C and 2~4 hr, and then each extracts were monitored for the total phenol,
flavonoid contents and antioxidant activities. The optimum extraction conditions for black
garlic and Gaeddongssuk are selected 3 conditions (130C, 4 hr; 120C, 3 hr; 130C, 3 hr)
and 1 condition (120°C, 3 hr), respectively. They were mixed according to the following
ratio; 1:0.5, 1:1, 1:1.5 and 1:2 (black garlic: Gaeddongssuk extract, w/w), and then these
composites were tested to the total phenol, flavonoid contents and antioxidant activities.
Antioxidant activities of black garlic and Gaeddongssuk extracts by 120°C, 3 hr condition
were higher. And the optimal mixture ratio of black garlic and Gaeddongssuk was 1:1.5

(w/w).

(7) Four kinds of marketing black garlics (A, B, C and D products) from Namhae were
analysed the antioxidant, nitrite scavenging activities and inhibition of
N—nitrosodimethylamine (NDMA) formation. Total pyruvate and thiosulfate contents were
higher in the black garlics than fresh garlic, and their contents were the highest in B
product. Total phenol and flavonoids contents in the water and 80% ethanol extracts from
black garlics were higher in water than ethanol extract, and all black garlics were higher

than fresh garlic. And these contents of A product were somewhat higher compared to



the others. Antioxidant activities, such as DPPH, ABTs, hydroxyl and nitric oxide radical
scavenging showed stronger in water than ethanol extracts. And their activities in all
products of black garlic were higher than the extracts of fresh garlic, and their activities
of A and B products were similar to each other. In pH 2.5, nitrite scavenging activity and
inhibition of NDMA formation were stronger in the black garlics than fresh garlic, and A
product was the highest. Moreover, inhibition of NDMA formation from black garlic showed
similar trends compared to the antioxidant activities. Therefore, we expect that the black

garlic will contribute to the inhibition of carcinogenesis in vivo.

(8) Antioxidant and cancer cell growth inhibition activity of hot water extract from 5 different
varieties of artemisia (A. Argyi H., A. iwayomogi Kitamura, A. Princeps Var Orien talis
HARA, A. princeps Pampanini and A. annua L.) in Korea were studied. Total phenol and
flavonoid contents were the highest in A. iwayomogi Kitamura followed by A. Argyi H.
DPPH radical scavenging activity was the highest in A. Argyi H. at 50 upg/mL
concentration, NO radical scavenging activity was more than 50% in A. Princeps Var Orien
talis HARA, A. princeps Pampanini, and A. annua L. at 200 pg/mL concentration. FRAP
was higher in A. Argyi H. and A. iwayomogi Kitamura. Antioxidant activity in the 3
—carotene linoleic acid system was also higher in A. Argyi H. and A. iwayomogi Kitamura
by 60.50% and 56.90% at 100 pg/mL concentration, respectively. In cancer cell growth
inhibition activities at 400 wg/mL concentration, A. iwayomogi Kitamura showed higher
than 80% on HeLa cell. A. princeps Pampanini and A. Argyi H. extract had growth
inhibition activities higher than 80% on MCF cell. The antioxidant and anticancer activities

In various artemisia are a promising source of functional food ingredients.

(9) To develop functional products based on black garlic, a black garlic extract (BG) of 7
brix, a Gaeddongssuk extract (GS) of 0.7 brix and two types of mixtures (MBS— I ; black
garlic 7 brix: Gaeddongssuk 0.7 brix, MBS—1I; black garlic 14 brix: Gaeddongssuk 1.4 brix,
93:7, v/v) were supplemented to rats training on a treadmill for 4 weeks. Body weight
from the training did not decrease during the experimental period. Serum albumin content
significantly increased in the groups fed an experimental diet compared to the control. The
BUN content significantly decreased in BG and MBS— I groups compared to the control.
AST and ALP activities significantly decreased in the groups fed an experimental diet
compared to the control. Serum triglyceride and total cholesterol levels in MBS— 1 and
MBS—1I groups significantly decreased compared to the control. Lipid levels of the serum

and liver tissue were not significantly different between the MBS— 1 and MBS—1I groups.



The contents of lipid peroxide in the serum and liver tissue were significantly reduced in
the groups fed all extracts compared to the control, the serum and liver lipid contents
were the lowest in the MBS—1 and MBS—1II groups, respectively. Activity of hepatic
catalase in the GS and MBS groups increased by 1.8~2.3 times compared to the control.
SOD and GSH—px activities significantly increased from treatment with the extracts by

1.3~1.5 times and 1.2~1.7 times, respectively.

(10) These results indicate that a mixture of BG and GS extracts has higher biological activity
than a single supplementation of BG or GS extract. Therefore, the addition of
Gaeddongssuk to black garlic (MBS— 1 and MBS—1I) is effective as a defense material

against oxidative stress. MBS— 1 may be especially effective for its biological activities.

(11) To development of bio—product based on black garlic, medicinal plants were screened by
the literature search. And then selected over 100 kinds of materials. More frequent use of
11 kinds of samples were selected. Eleven medicinal plant materials were tested for
antioxidant capacity and inhibitory activity on lipopolysaccharide (LPS) induced nitric oxide
(NO) production in the RAW264.7 cells. Yields from hot water extracts of the materials
were the highest in the Lycii fructus by 52.10%, Phellinus linteus was the lowest by 5.7%
and yields of another were 14.50~42.47%. Total phenol and flavonoids contents were the
highest in the Phellinus linteus. ECso value of Salvia miltiorrhiza was lower than 100 p
g/mL, but the values of Phellinus linteus, Scutellaria baicalensis and Paeonia lactiflora were
100~200 pg/mL in the DPPH and ABTS radical scavenging activities. ECso values of all
extracts in the superoxide anion radical scavenging activity were higher than 300pug/mL.
Phellinus linteus for the reducing power was shown the highest activity. Fe'® chelating
activity was the highest in the Morus alba extract. Cell viability by MTT against the LPS
induced RAW264.7 cell showed above 80% at the 50 ug/mL, and above 77% at the 100 p
g/ml concentration, except for Acanthopanax sessiliflorum. NO production in the LPS
induced RAW264.7 cell was 12 fold increased compared to the control. Its NO production
level was 6.86~26.18 uM for all extracts, especially 100 wg/mL of Scutellaria baicalensis
extract decreased 72% of NO production than the control. These results suggest that
Scutellaria baicalensis, Phellinus linteus, Salvia miltiorrhiza, Morus alba and Paeonia
lactiflora are potential candidates of functional material because of their potent antioxidant

and anti—inflammatory activities.



(12) Selected 5 kinds of medicinal plants were mixed under two condition. After 5 kinds of
medicinal plants were extracted and dried, individually, and then each of the mixture
(1:1:1:1:1) were tested biological activity (MHE—1). On the other hand, the mixture to same
extraction yields from each of raw material was tested biological activity (MHE—2). Above
samples were analysed on the nutritional components, antioxidant and immune activity. The

result was more effective in MHE—2 sample.

(13) Free sugar was detected 3 kinds, contents of fructose and glucose in Phellinus linteus
was the highest. MHE—1 and MHE—2 were similar content. Organic acid was determined 11
kinds, Morus alba was the highest, followed Paeonia lactiflora. The content of MHE—1 was
higher than MHE—2. In the biological activities of mixture(MHE—1, MHE—2), xanthin oxidase
inhibitory activity was increased significantly to the does—dependent manner, activity of
two mixture is similar. a—Glucosidase inhibitory activity was higher MHE—2 than MHE—1, in
the 500~5000 pg/mL concentration. Total phenol and flavonoids contents were significantly
higher than MHE—2. Antioxidant activity was significantly increased to the its concentration,

and MHE—2 was significantly higher than MHE—1.

(14) Cell viability by MTT against the LPS induced RAW 264.7 cell showed above 80% at the
50 pg/mL, and above 77% at the 100 pg/ml concentration of all except, Acanthopanax
sessiliflorum. NO production in the LPS induced RAW 264.7 cell was 12 fold increased
compared to the control. Its NO production level was 6.86~26.18 uM for all extracts,
especially 100 ug/mL of Scutellaria baicalensis extract decreased 72% of NO production
than the control. These results suggest that Scutellaria baicalensis, Phellinus linteus, Salvia
miltiorrhiza, Morus alba and Paeonia lactiflora are potential candidates of functional

material because of their potent antioxidant and anti—inflammatory activities.

(15) In immune activity of the mixture, cell viability by MTT was 84~91% in the 100 pg/mL
concentration, was less than 50% in the 10000 ug/mL concentration. NO production in the
LPS induced RAWZ264.7 cell was over than 10 fold increased compared to the control. But
two mixture (MHE—1, MHE—2) was decreased to 50% of NO production in the 500 pg/mL
concentration. In the two mixture, PGE; level was similar. TNF—a, IL—1(3, IL—2, I[L—6 level
were decreased by mixture adding. These results suggest that medicinal plant and their
mixture were expected to effective in the prevention of inflammatory diseases. Therefore

bio—products from black garlic composite were expected to improve.



(16) To develop of bio—product, black garlic and MHE—2 were mixed, intake amount for 1 day
on adult was decided. To decide of optimal intake amount on 1 day, bio—product based on
the black garlic composite of different volume were tested by in vivo animal experiment
on treadmill running exercise. AST, ALT activities were decreased in groups fed
bio—products. The lipid peroxide content in the serum and liver tissue was significantly
decreased in the groups fed bio—products. Hepatic catalase, SOD and GSH—px activities
significantly increased from treatment with 3 times intake amounts on 1 day the
bio—products. The bio—product is effective as a functional products against oxidative stress

from exercise or daily life.

(17) Manufacture condition of high—concentration extract from black garlic was optimized, and
patented. “Ochunnunae’as drinks was developed. And composed to black garlic, mugwort
and medicinal plants containing black garlic drink product was named “Ochunnunae
premium’ and “Ochunnunae gold”. After design of the products, commercialization was
prompted. “Ochunnunae power as tablet products was established packaging design to

promote the commercialization.
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A2 d = 7ls/E &

1970%d o]%& nls3 #AdEE ZU A7 2o 815702 wou, Srtsd AHF A+
H AFAE 9% d72H o= A9 gl
B A7 s 4 A3 AFZ2I F Zrisd BHEs ek Ax A F F
AR ¥W3tE Hlusta dFFEES Axste FAsEAe vl B4 A9 384 A

B3t tieol ZHEAY 4Tl FUET FHFBAE Frbstglon, Ant
Fa QPR wadM Srhse 5 gl W P gl Ego

S Folgda, rts EG9 AEQ total pyruvate @ total thiosulfinateo e I o}
=

F EoTh Arks, Arls 9 Srtsd 49 % dEE FE2EY FEE A
qe Srkse] dhtstdgo] Arks 2 Arlsd BEY o ¢8RS &g vt Qo &
g A7l A Y3t AzxEHe me 7HEEY FEEA W V1x AEE FHSA
SrhES& 60, 70, 80 E 90TCeA AHGSIHA AF 7|7t e Zuz, ¥ 2 FogEo ©
3o} gakztE Aol WM E wlw BEAS Ay, mXH AHold 3% mlg BEE EgFole AA
A Z37E A=, Srtsd A 8€F F ARY FFE FYFHeE HaATle 5 AZ
A B AT EAE 3 vk ok R B3 dFEAE olgEEd AE, AYE
doll B3t A5 AFZATATE U

2:(Artemisia montana pampan)2 @ vtel Ao A A= HAFo] 723 thadAl 4

E2A ERSYoR YAANT(Aruduaceae)dll £3kaL, oF 2,0006] Fo] HH, &9 FAES
2+ alkaloidf, WERIF, AfFRE), 7714 So] 454 O‘OH% o] avte A I, @

g, "8 g1, AF FF, 71FA G4, ME A8 Fol VIFHA Ju NPy 2 SR
olggo] ton], ¥F LDL-ZHAHEL 7HAATE B/l JOE Bl gr}. e =
Woll A Qlx2: #H2o) sl ARy} 2ol B2 (Artemisia vulgaris)? =8 3TEQ
flavonoid7} 22 8 H AL, |3 flavonoidE2 E44 E= v EAHCZ A HIALSE &

HHo g AAstH HER ERo =2 A48t a3 vebdol weA Utk MERS F A4
£<l artemisinino] Zekejot A5 AI7F dvke B 9o FuelA d7E die AL A
73 Aoy, & A7 rted HEstA JisdE A3 F de H4FeE &HE A

et
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(RSM)E E3) A8 W71 247, A8 52 232 557209 A9 FE2 80.6

8CollA 9.79A12F F& B¢ A &4 ozt 2 7oz ey,

— NELY gL vE, FE225 9 AE Y3 2H09A FE2519 AEHE R
HEAH(RSM)e 2 H7}e A}, 53.70%2] AN FZolA 89.68ColA] 8.46A7F &<t
FET A A 4ol Sz 2 Aeq AR
Aol AFATHE FIto oA AFTE wFF NFESY FelE @47 AdEd B

Hole FEE 53t o H29 o|§=E Y AL AUgsiH, Al 2¥F FHAE T3 4HY

gt 8 ApdE AFE Qg HAFHY FF 9 AF Axxds AN

1 o] 43t FHE FAXTTLE 25 H ~2EHAE FIAA Znksd NESY
7olA1Zl & in vivooll A A&/ e] M3 E #AF. Ao 2HeEE
nls) MER TFE 2Z[MBS— 1; Erls 7 brix+7/l%2 0.7 brix (93:7, v/v), MBS—1I; &
mhs 14 brix+71 %<4 1.4 brix (93:7, v/v) & AME-SIS. Suks &5 7 brix(BS) & 71%%
225 0.7 brix(GS)2 & 470z FAYL.

— g EzTd vste] SukE, MEE 2 EFE FolToA HRkdoz Ay A At &3

—
S

b BREQE, 55, BST 9 GSERT MBS £7} T tete. 1ol
o4 #7E UEhiE AXE AHEHE AST 3 ALT B4, A% 715 o4 478 vu
e AEQ ALPY 247 ¥F 94A4E 24T AANE Bx2H ARl §
A7k g 23ld AgTel § W AL Bye

- @3} 7xxe) DPPH 2tz &A¢) o3 s B4, 7 259 08 5k BHL
243 2% 2ol s AITAN RUIACE Yol ERow, AARNGEY F
FE olo] Mgz gauE AN BYS 53 MBS-ITo| foHoz 45 ¥
4 8 gash Zae) Aol S

Sobsn A% 22 EUE 2 AE MBS- [ & AFste 4AFe welsd BAx

AN A Folgk A3k AST, ALT B4+ o) @ 7 29| 48 B4L MBS-400F0] th=
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2. AR 2 W
1) A3As 9 AR Ax
(1) A43A=s
B AFo) AVE-3F Jf & (Artemisia annua L.)-& 20093 797 AAYE 5ol A A upst
AL AFAFH e, o] EZE AASL 2soA 15~20¢7F AAAx3 & A7} 272 FES
of Al ARgstaith(Fig. 1. Axd M A3t 271 S/F 3 80% oeE& 7Hstq 6
O =

[e)
% 594 3%

HE

Table 1. Central composite design for optimization of ethanol extraction using a response

surface methodology

Exp No. Temperature (C) Time (hr) Concentration of ethanol (%)
1 60 -1 6 -1 25 -1
2 60 -1 6 -1 75 +1
3 60 -1 12 +1 25 -1
4 60 -1 12 +1 75 +1
5 80 +1 6 -1 25 -1
6 80 +1 6 -1 75 +1
7 80 +1 12 +1 25 -1
8 80 +1 12 +1 75 +1
9 50 -2 9 0 50 0
10 90 +2 9 0 50 0
11 70 0 3 -2 50 0
12 70 0 15 +2 50 0
13 70 0 9 0 0 -2
14 70 0 9 0 100 +2
15 70 0 9 0 50 0
16 70 0 9 0 50 0

17 70 0 9 0 50 0




w, o] Z A A

(4) Znled MEE EFES AZ
Zolsr) AEE] 1L dF F2 A HAH 27 120064 3 Azolge
ot MEES 247 FEsle EPH&E - AYBHE 243 AR (AL B
#), AHY ZTHUEE AxH AEE Al 1PE7|Bo2RH AT
Irks BEEY NSy 2% 1 w}% AegA H3LE Yoty 95t 479 Jnks &
T2 222 (133 A 2o wet in vitro A& Ao ¢35 5 F
@7}3}@1 BM1G, BM2GE A|z35}t.

& (BML, BM2)el| 7A
TES A)S A 04% T

Dried stems of A. annua

Dried leaves of A. annua

Fig. 1. Photograph of A. annua

2) BEAE A
(1) g¥rdE &4
MEL A3 2719 8 FFL 105C FYrtEnzxy, &2 550C ARISY, =482
soxhlet 29, Za® A2 semi—micro Kjeldahl®¥, Z24-8= AOACH) wle}l A5} H ).
(2) F71& HF
BB BAHL Bag Zalrzo] AR 2 g& sk e Fam Ad AAS Zz 10
mL”—@‘ 2HE| 2 718 t}g hot platedol A FMo g WHE w71z 283t 100 mL2 H&-of3}
3} & Inductively Coupled Plasma(ICP, Optima 3300DV, Perkin—Elmer Co., NY, USA)& £ A5}
9.
3) Total pyruvate 2 thiosulfate®] A=k
0.5 g9l 10% trichloroacetic acid 5 mL& 7}t AL A 1A]7F vl-2-A]#H
LS H7tste] 37CoA] 1087 vk4-
TFTE =A39 e, sodium

FIHomRE AFssth

oN
j

23 vl AR
o 73} ofol 1 mLel] THF<9] 0.0125% dinitriphenylhydrazine<
0.6 N NaOH&9 5 mLE 7}3t] 420 nmol A
B4

A FH T 7] 0.
pyruvate (Sigma Co., St Louis, MO, USA)ZE A}-&35}] &
Thiosulfate= &4+ vl 0.1 go] 2 mM9 cysteineo| 7% pH 7.5¢ 50 mM HEPES
ic aci 0.5 mL, 50 mM HEPESZ x}# 2

[N—(2—hydroxyethyl)piperazine—N'—2—ethane sulfonic acid] &4



F7kste] & wrgde] BuZE 5 mLE 3 v 27Col A 1087 #-SAZTH o= 1 mL F3a}
o] 0.4 mM DTNBI5,5'—dithio—bis(2—nitrobenzoic acid) ]-8-¢} 1 mLE 7}3l] Z &3 )-8 ThA|
27Co A 1087F 88 A]#H 412 nmollA] TF T2 A5 th. L—cysteine(Sigma Co., St Louis,
MO, USA)E& BEFEHEZ st FdE Z@F ol uel thiosulfate FFE A4S T

(1) HEF= TP E & s 4

Alg Fo WEE 3FE FFS 280 nm, ZAEE 420 nmol|A EFFEAR 24z} =F
dtol FFE o2 et

(2) & dAes 9 FixolE IF 54

Z HE F#HS AE F5E 1 mLo Foline—Ciocalteau A]9F & 10% Na,CO;&He zz}+ 1
mLy 22 7hete] deoA 143 HJ—%W] 700 nmel X FRFEES ZAZsHth. & =T

1 potassium acetate 0.1 mL,
ethanol 4.3 mLE& =}8€ &2 7}st %@-8}-1 Ao 408 7F v-2 A7l TFS 415 nmol| A TF T
2 AUk MEE FE2E F dE 2 Zgthxols FFE FFEAR A caffeic
acid ¥ quercetin(Sigma—Aldrich Co.)% o] &3l HaFMol 23 ALY ).
(3) gz 2AGAH =4
DPPH &}tz &4 @42 1,1-diphenyl—2—picrylhydrazyl(DPPH)¢l| th3k Ax}go] &Aooz 1}
BT 2, 9% 5 A8 FZ2E7 DPPH €9 (5 mg/100 mL methanol) & E&Fo 7 &g
S thg A2oA 2087 wgAIZl & 525 nmoll A FHEE FAsIY T DPPH 2o &A%
S ANE FH7FY FAEVFY EF=d 2 ek ABTS[2,2—azinobis—(3—ethylbenz—
thiazoline—6—sulphonate)] #&}t]Zr 2AH&A-E 7 mMe] ABTS &) potassium persulfateE 2.4

mMe] FEE &A1 o2 O“aoﬂﬁ 12~16A17F BoF Bk A]171 & 415 nmo A EF =7} 1.5
7 2 Z842 243 ABTS €9 3 mLo] FZ2E 1 mLE 715le] Ao 1087 v

AlA 415 nmell A F3F =2 =AYt NO(nitric oxide) &tz £ AZHL F&E 0.5 mLoj
5 mM sodium nitroprusside &<} 0.5 mL & 20 mM phosphate &4=& 2 mLE & 52
5Ce] 84l A 15083k WAt} o 7]9] griess reagent [2% sulfanilamide— 4% HiPO
0.2% naphthylethylenediamide = 1:1(v/v)] 0.5 mL& 7}l 542 nmo| 4] EF =& A5 Yt}
2oz AAFAES AR T dE Alg HUbe 3% ¥ E ALtetdth. Hydroxyl 2t
Uz 24842 1 mM FeSO/EDTA £ 0.2 mL, 10 mM 2—deoxyribose 0.2 mL, A& FZ&
0.2 mL, 0.1 M phosphate buffer(pH 7.4) 1.2 mL ¥ 10 mM H,0; 0.2 mLE& =& & 7}sfed 37T
A 1AZE Wh-AIZ & 2.8% TCA &A1& 7hste] ¥h-g-& HAAIFIAL 95C 8 F87440 A 10
t 7hEstke 532 nmoll A FREE FAHSATH

(4) o2 2AZA F4

ot AaAFAES 1

o
o

8

=
o
Z,
o

z,
9
J::
8

—
=
>
kil
4>v

Zd9 1 mLE 713k & 0.2 M



Of

citrate buffer (pH 2.5)& 7}5}o] Bl & HuE 10 mLZE 3}YTF. o] £88 37T A
3

1A 7 9Fe-A17] tFe 1 mLE FHslY 2% 248 3 mL ¥ Griess A|9F (1% sulfanilic acid:

.

1% naphthylamine= 1:1) 0.4 mLE& 7}s} 1587 H-L2oA] v-2-AlAH 520 nmiA SHEE =
Attt oldatd AAGGL AE BT A4 tg WEE(%)Z ALsidT
(5) Brge =

AE —T—%%, 200 mM¢] phosphate buffer(pH 6.6) ¥ 1% potassium ferricyanide 888 ==
al

A A7) 2, 5,000 rpmol A 527 AR ST AFAL 1 mL ﬂqo}oq zg2 @ 01% ferric
chloride €942 FHo g Z33 & 700 nmoﬂlﬂ FF=E =A59.

(6) FRAPHo <&+ atatsl &4

FRAP(ferric reducing antioxidant power)‘?j of 23 kst #&AL 300 mM acetate buffer
(pH 3.6), 40 mM HClo]l £33 10 mM TPTZ €9 2 20 mM FeCls6H,02 2H2} 10:1:1(v/v/v) <)
Hl& 2 Efste] 37Co F&843oA 7h23 218 FRAP 7]ddo 2 ALgatnt. Al&d 40 u
L, FRAP 7129 100 uL 81 75 40 uls Ad=z Este] 37CoA 423 wh-gAA 593
nmell A FFEE FHEY oM, FeSOTH00 e BEAFHoREH Abstoict.

(7) Fe** Zdlold &4 =3
Fe’* Zgol8]l AL A8 =2Z 0.2 mL, methanol 0.8 mL, 2 mM FeCl»4H,0 &8 0.05

1

_l]}lf

mL % 5 mM ferrozine €9 0.2 mLE E&35te] AedA 1087F w2417l & 562 nmollA] &
FET 244AG. 228 Fe’ Paold BHE A AT BT A BT §2

= HZ Yehh A

5) Tyrosinase Af&FA A
Tyrosinase A &1& A& 0.2 M phosphate &+=8 9 (pH 6.5) 2.3 mLo] 2 mM L—tyrosine 8!
0.4 mL, AlE &5 0.2 mL ¥ tyrosinase(220 unit/mL, Sigma Co.) 0.1 mLE =}g|& =3+
37°Cofl A 30&7F A1 A 470 nmol A FF=(Sep) S FAst 4N FrishA e 4
79 FFE=[Bop)7ke W groll A F37F FFE(Cop)oll thek A& dS AbstAnt.

6) a—Glucosidase A4 ZHA

a—Glucosidase &4 AHEAL
potassium phosphate buffer(pH 6.8)¢f| H7}sle] wb-g-7| A2 3}la a—Glucosidasest A& FE2E
S AHE 7he T ZARE FHUbste] 37CoA 2087 vgAIZl &, 0.1 M NaOH 100 uLZ
ukg-9 AAA AT olw wg MAHEQ p-nitrophenold 405 nmollA] BEFF AR =45}
a—Glucosidase &< AHHEZ JERJ AT}

=

2.5 mM p—nitrophenyl a—D-—glucopyranosideE 0.1



FZE9 Z4o4 AL MTTI3-(4,5—dimethylthiazol)—
2,5—diphenyl tetrazolium bromide|®'Hol] wa} Fastgen, Q7 GAETFE FHY AF
(MCF=7), 2z 735 49 Al Z(Hela) B LA Z(AGS)E F=A X523 (KCLB, Korea Cell
Line Bank, Seoul, Korea)o|| 4] &efukott}. 10% FBS, penicillin(100 units/mL), streptomycin(50
nug/mL)E 713 RPMI-1640 wj X2 37C, 5% CO, XA A] vjslgtt. =, AE vjkg 96
well plated] Al E42 5x10" cells/mLE 100 ulLA E33tad 37°C, 5% CO, incubatoro] A 244
7 Eoh wjeFdl & A E FZES A4 62.5, 125, 250 & 500 pg/mLEEE2 2A3S 100
uL# FZstdh ol & 24417 wiFst thE 5 mg/mLe] MTT &4& 10 ul¥ H7iste] 44
7t B 37Col A wjokstHTt. olu) A&t M ES MTTsbe] ¥k-go 7 AR formazan 2
S dimethyl sulfoxide(DMSO) 100 uLef] =< plate shaker (MX2, FINEPCR, Seoul, Korea)el
Al 30&3F ¥HE-A1Z1 & ELISA reader® 540 nmollA FFEE FAst o, Al FH7HF4
A2 H7be FE= vl(%)2 At

8) HPLCOl 93 = 3 &

ME=] & % 80% g2 "il‘§ Q H& 3+gE-S phenolic acid, flavonol 2 catechinf &
FE3}1e] Table 29} 2 27A5}ko 4] HPLCol| ©]3) ¥%% 3 (Sigma—Aldrich Co.)& AH4-3} 2%
E A7) vz A T XF AFH2HE FHEHFIH.

r-{n:

Table 2. Analytical conditions of HPLC for phenolic acid, flavonol and catechin in A. annua

extracts
Items Phenolic acid and flavonol Catechin

Instrument Agilent 1200 series (Agilent Co., Forest Agilent 1200 series (Agilent Co., Forest
Hill, Vic, Australia) Hill, Vic, Australia)

Detector UV—-DAD detector (Agilent 1200 series, UV—DAD detector (Agilent 1200 series,
Agilent Co., Forest Hill, Vic, Australia) Agilent Co., Forest Hill, Vic, Australia)

Wavelength 270 nm 270 nm

Column XTerra™ RP C8 (4.6x250 mm, 5 um, TSKgel ODS—100Z (4.6X250 mm, 5 pm,

Waters Co., Milford, MA, USA), 30C Tosoh Co., Tokyo, Japan), 40C

Mobile phase A 0.5% glacial acetic acid, B: methanol

0~10 min : B(15%)

10~20 min : B(15—20%),
20~30 min : B(30—40%),
40~50 min : B(40—60%),
50~55 min : B(60—80%),
55~60 min : B(80—100%)

A: 0.5% glacial acetic acid, B: acetonitrile
0~10 min : B(15%)

10~20 min : B(15—20%),

20~25 min : B(20—60%),

25~30 min : B(60—100%)

Flow rate 1 mL/min 1 mL/min

Injection volume 20 uL 20 uL




¥ R34 Subsd ATE F3 TR i vivo AUBY 53
A

YA Zo] 90~110 g2l Sprague—DawleyA 357% A 3FHE (F)MEel=Z (Osan,
Korea) 2 8B Hofdbol 2% (22427C), £%(5045%) 2 HF7](124)7F, 07:00~19:00)7}F A=A
A BEALS-A(DIJ1-252—-2, Daejong Instrument Industry Co. Ltd., Seoul, Korea)ol| 4] 7]E-4] o]
(normal diet, AIN=93G)2 153t du|Algstd FaFoll sl 2+ o] AlFo] Hxst=s Z
IFY 5~7rk A el 437 A ARSI

13Hoz Srlsd MELY EFHE 2 EA4LS doliux Srsd NES TTE
2Z[MBS—1; Zrl= 7 brix+7§%24 0.7 brix (93:7, v/v), MBS—1I; En}& 14 brix+7%28 1.4 brix
(93:7, v/v)]& AF&st9em, Srls 7 brix(BS) 2 7§12 0.7 brix(GS) ¢} v sy, 2+
(Control) & A|E2t4l & Folstth(Table 3).

Table 3. Diet composition by mixture of black garlic and gaeddongssuk

Sample code Composition

Control Water

BG Black garlic 7 brix

GS Gaeddongssuk 0.7 brix

MBS— 1 Black garlic (7 brix) 93 : Gaeddongssuk (0.7 brix) 7
MBS—1I Black garlic (14 brix) 93 : Gaeddongssuk (1.4 brix) 7

27 AYelNE 14 49 2y, 44" TRE EAHA A7 JAWLL A7) 95
ol NEL EEE(MBS- 1)2 49 AF 60 keoll e AAZow AN W 19 100
mL A #2(MBS—100), 200 mL A#HZ(MBS—200) 2 400 mL &2 (MBS—400)2.2 FE51c}
(Table 4). NEE WY YA ATLFS sFgom, A7 T B9 ol A=Y

Faste] Af golalEs Stk ARE 19 13) 275 s

Table 4. Diet composition of animal experiment for establishment administration concentration

of black garlic and Gaeddongssuk mixture(MBS—1)

Sample code Composition

Control Water

MBS—-100 Supplementation of 100 mL/day based on adult 60 kg body weight
MBS—-200 Supplementation of 200 mL/day based on adult 60 kg body weight
MBS—-400 Supplementation of 400 mL/day based on adult 60 kg body weight




A%E wgoE SvhEd HES EFEMBS-1)0] &
w5, AT 52 Wl AT AFL Azstel,
)2 4719 APHPI FYY 2NN E4HATH Table 5).

Table 5. Diet composition for in vivo activity of developed product(MBS—p) from MBS— 1

Sample code Composition
Control Water
MBS—p 300 mL/day based on adult 60 kg body weight

(2) 2t AAEES AA

AEA AEY A §9S 93 £ ma e = 53 AT AZHLA 104])d] AZES
Ef =g o &35t fAk
< A7]12 15 m/ming] £%
TR LH, HFHoR 3~4

Al Tl 25 m/mine] &% HAEE

N

i A Fo] 90~100 g9 Sprague—DawleyAl 3% A S FHE (5)AMEFE (Osan, Korea) 25
B Eogitol Aol wYE A AMSSt 153 A2 F G met 2 2o 8np

el E=F(Control), &5t =F(Ex—con), &£%+BM1 Fo]Z(Ex—BM1), £E+BM2 &
o] (Ex—BM2)2 & TE3}tH(Table 6).

Table 6. Experimental groups for in exercised rats by interval training administered with

black garlic and herbal formulas

Sample code Experimental groups

Control Non exercised group with normal diet administration

Ex—con Exercised group by interval training with normal diet administration
Ex—BM1 Exercised group with BM1 supplementation

Ex—BM2 Exercised group and BMZ2 supplementation

)
e 2EFote 29 AHor AT AZHRA 104D 2F5=8 EHE=R(Pro—jog



EJ36GLE, Korea Hi—Tech, Siheung, Korea)2 537t AA|stPow, 5L A 23 1Fd = AA}
= §lol 15 m/ming] £E2 FYP& HASHCH, 2~5F%¢F 15°9 AAEdA 20 m/ming]
£E2 13 2084 fHHez dAsH

(3) A% A Aol 4AF B Holmge) 3

AF HF Aol 16417 XA T qElZ22 7h A mhFste] A AEHeR A4S I

=
o, ok 3087 W o] A3 & 3,000 rpmoll A 1587 9AET (Mega 17R, HANIL,
Korea)sle] g3 & At 13, A3, A%, gk 13 2 # 59 F7] 232 A48 35 34
/\103

= A F2M d= AST (aspartate aminotransferase), ALT (alanine
aminotransferase) % ALP(alkaline phosphatase) A=+ A]3 AM kit (Asan, Korea) A]2ko &
22t 2383}

(7) B A AR 2

= & 2 A (total lipid) = dx 20 plel phospho—vanillin A|ekS H7}ste] 37TCof A
1587 BEgAIZl & A5 FAVMFE HEE sl 540 nmollA] F3EE St EFHZFA
of 93l &3tk FAdA W (triglyceride), & &3 28 & (total cholesterol) 2 HDL—C(high

density lipoprotein cholesterol) @2 Al AM kit A]2F(Asan, Korea)& ARgstd z2+2z =35}
2t} LDL—-C(low density lipoprotein cholesterol) 3#-< &3 total cholesterol— (HDL—-C +
triglyceride/5)2] AlAFA o o8& AF=5t991, VLDL—C(very low density lipoprotein cholesterol)
srake &3 total cholesterol—(HDL—C + LDL—-C)<¢] A2kAS ALt}

(8) 7+ 29 XA AR BA

R Fo AA TS rxZ 0.5 g2 FH5t chloroform®} methanol g9 (2:1, v/v)L 7}
5} Poter—Elvehjem tissue grinder(DAIHAN WOS01010, Korea)Z m}z|sld x| & J&E& FF



=R ?‘f&*&i} Z4Le &3 100uLdl tris—HCI buffer(100 mM, pH 7.4) 1 mLE 7}sle] 5
3 the 0.5 mM DPPH |42 713 & 37Ce ¢Aolx 158 F¢F whgAZ T of 79
chloroform 2 mL& 7}st&] 3,000 rpmo|A] 108 7F FARZA]A = 9] chloroforme- st
517 nm gl A FFEE FAsAh o] o ikt BAHL ARV TR =
v 2 GER AT TrxHe] g3 de 7 23 1 g8 1.5% KCl 8402 10% #2NS A
Z3 & o]2 100 uL FHstd A71$ BL3 9o wat SRt

(10) ¥4 9 7t=x2 9 (AR stE % 4

dx = N A7aEE ge d3 100 plo] 1/12
2 =335t 4,000 rpmolA] 1087 GAEZAZ
acid(TBA) Alekg Z+zh 1 mLA 78t 95C 874 A 1A Bt vhg-A171 & AgE AA
F2+3}E-S butanolo] o] AIA 532 nmoll A FHEE SHINUG. 1tz AR E
Fo 7t 27 1 goll 1.5% KCl 848 7}ste] 10% gAY R 2HE the, 0|2 0.5 mLE
o] 3 mLe 1% phosphoric acid 2 1 mL9] 0.6% TBAZ o] gﬁ;}s}gﬁu}. o] AL 95T
Aol A 458 ZF w8471 & butanolE 7}5te] BMEAL F23)

stk A @ AAEE e 1,1,3,3—tetraethoxypropane(TEP)S o|-&3}o] =AJ3H zjab‘\j 2

< 3357 A% AAY AHem A A4z FHsH U =
A 2 g& ice bathAoll Al 0.25 M sucrose®} 0.5 nM EDTAES E3s= 50 mM QA =8
(pH 7.4) 10 mLZE 7}8}o Poter—Elvehjem tissue grinder@ v} 3+ & 10%(w/v) FRANE tls
o] centrifuge(Mega 17R, Hanil Science Industrial Co., Ltd., Inchun, Korea) % ultracentrifuge
(Optima™ XL—100K, Beckman, Fullerton, CA, USA)Z o]&3}e] &4 < (mitochondria, cytosol &
microsome #3)L Eglst¥tl. 283 mitochondria®} microsome 3 EL catalase A =
4, SOD(superoxide dismutase) B glutathione peroxidase(GSH—px)¢] &A1& cytosol ZEEEZ
B
(12) gkl a4 &4 54
Catalase €442 0.1 mLe] 7+ 449, 71d< 10.5 mM Hx0, 0.1 mL% 50 mM potassium
phosphate buffer(pH 7.0) 2.89 mLE &¢3le] & £37} 3 mLryt § 52 a9t o|F 25T
FEG A 5FFQ vhEAIH o™, 240 nmelA] H:0:9 FFE HI=Z T4 4L SH5A
I, 484 1873 1 uM H0.5 EejA17]=d &35 4% (umol/min/mg protein) & 2

SOD &A1& &3 Alg9 0.05 mLe]l Tris—HCI buffer(50 mM Tris+10 mM EDTA, pH 8.6)



1.4 mL<¢} 15 mM pyrogallol 0.05 mLE #H7}st] 25Co| A 108 ZFoF v3-A]7] & 0.05 mLY 1
HCIE H7bste] whg& HAAZ the ¥k &9 F 2ksl® pyrogallol®] & 420 nmejlA]
FEg FAsUTE SOD A4S 2498 ¥A g ¥&A17 15 mM pyrogallol -84 2]
ZAE 50% AAEE a4 %/‘é(U/mm/mg protein) 2.2 vERJ AT},

Z,

_>|*‘_, ]Iloll

GSH-px 44 1 mM EDTAZ 53 100 mM phosphate buffer(pH 7.0) 2.5 mLe]] 3 mM
GSH, 20 mM NaN3, GSSH reductase 0.72 U, NADPH 0.45 mM¥} &4 €9 0.04 mLE 49
37CA A 587F vleA) 7] 0.45 mM H;0,Z 7}5}e] 340 nmol| A 1 &< T4se THEE

k18

&
5
detsier, BlELy 2 4

= 719 ZANA 0.45 mM H,0,2 7}elx] @ 987 F3
T ST 540 BHEE vEALA W3 3 WgEe FEES AT P2 AL
skt

11) FAAE

HHE d3ste] 42 A= SPSS 12.0 packageE AHE-ste] EAMEA stled, 23t

LEEAAR JEIATh 2t AR BAAR UF fod AHE BAEAL & F p<0.05

Z=F o A4 Duncan's multiple range testE A5t T}.



FFE QA e} 2AHRFE 71904
o] mal oF 2u) AL =9k

MEEE £, Y 27 2 PR TR dNAEES 24T B (Brisibe EA et al, 2009)0]
A R BB 9 zguld oo Ao 1 mgrom, B3 ZAuRe o] Z7]d] H|s oF

=
= G o} H]23 Aol oy, 3 FF2 =)o vl oA <F 3
i A= =4 S350 B Adgate tha Avte F o). Leest Park(2001)2 #2:3} 743
2k A uFe 4.3~6.2%, AL 14.2~16.4%, %4

o
70
[}
o
He 2
[}
o
2

fr o

N,
olr
lo

=
13.7~19.9% 2 %2 ARtH] JUHE T AT Il AR =2 ¥ES

< 2
2 Rusle B A¥dae Ax3}¥ct. =3k Brisibe EA et al(2009)& /E20] HoW A& A
g 2314 dH4e

[<]
FFE BAT 2T 7] 2 g A TR AL FPo] 207, 59
(o]

Table 7. Nutritional composition of A. annua
(%, dry basis)

] Crude Crude Crude
Used part Moisture Ash o ) )
lipid protein fiber
Leaves 12.53+0.59"Y  11.2340.13 11.23+0.22° 9.36+0.12" 23.31+1.49
Stems 10.27£0.13 13.31+£0.18" 6.80+0.63 4.71%+0.13 30.18+1.16"

YEach value represents mean®SD, n=3

“This superscripts are significantly different among the different sample by Student t—test at p<0.05.
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1.2 A% =oked], o|z2L HolEE ZFo] ¥(2,910.38 mg%)el H)3| Z7](4,274.30 mg% )l
A e 158 A= =A ARE A3 dEolst dgET. I 9 BE FUIES BT YA =
S TS Bon, FITHoE FAA He AES I E7|dA A 588.44 mg,
390.24 mg%=z H7|E 13.15% 2 7.45%5 2}A51Y ).

NES F 12F9 F71E8S B4% BHidA o] E7|EY £7|& FaFo] &2 ™ (Brisibe

EA et al, 2009), o]= & A3 tpi& Aol Atz 71 2L v &2 A3t AF2] kol



49 A 27004 498 w4 AFHEA7) WEQ Aoz AR

Table &. Mineral contents of A. annua

Leaves Stems
Mineral

Contents (mg%) (%)" Contents (mg%) (%)
K 2,910.38+52.59” 65.02 4,274.30+£131.42 81.65
Ca 588.44%£10.36 13.15 390.24+7.66 7.45
Mg 241.71£6.52 5.40 104.08+3.66 1.99
Na 83.14%£3.53 1.86 51.77+£2.81 0.99
Fe 95.47+1.48 2.13 ND? —
Mn 0.39£0.12 0.01 ND —
Al 107.10£2.77 2.39 ND —
P 447.44+5.55 9.99 413.17+4.59 7.89
Se 2.14+2.22 0.05 1.53%+1.51 0.03

Total 4,476.21£85.14 5,235.09+£151.65"

YRatio to the total mineral contents

2Each value represents mean®SD, n=3

ND: not detected

“This superscripts are significantly different among the different sample by Student t—test at p<0.05.

9L u, = &8 Yo| 742 7.94%9} 15.00%, E7|=
on, EXHT oeks FEA] £=8o] ¢ BT JfEE dx

=
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280 nm

VT Waterex.
2 " Ethanolex.
[2:
> 5 117
8 ¢
i 4 0.54
0.52 B
b B 0.37
05{ 1o ke A
: e B
Leaves Stems

420 nm
= 213 Water ex.
C
5 ] " Ethanol ex.
2
[+:}
=
@ 45|
E 15
14 0.78 0.74
= B B
i - — . 040
05 - A
u B
Leaves Stems

Fig. 2. Aromatic compounds index and browning intensity of A. annua extracts.

Each value represents meanxSD, n=3.

A"PMeans with different superscript in the same column are significantly different at p<0.05.

(4) F dlE 2 ZgExols FHF
NE2 A3 27] 3529 % A 2 Fepuwols P 2T AV Fig 3% Lok
F HE FF2 Ao E 2 dets FEEAA 747 88.19 mg/g¥ 99.98 mg/gelon, E7]9
e zZyzy 45.03 mg/g, 41.44 mg/ge. 2 Z7)d vl oA ¢k 28] AT =& FFgo|ytt. T
PRxols FHF F s FHY FASE AFoz o oets FEFEoA 51.86 mg/ge =
7 ko, £7] e FEEo A= 18.55 mg/go|At}. MMELXR] F HE @ ZfH o]
= e Yo AHe oEE FE2E0 fFoFdoz Edoy, EUe B FEIEAA UL =3
oh
120 -
D Water ex.
100 -
c H Ethanol ex.
2 801
19)
o
g 60 D
] B A
% 40 <
o B A
? 20 - =
0
Leaves Stems Leaves Stems
Phenols Flavonoids
Fig. 3. Phenols and flavonoids contents of A. annua extracts.

A~DMeans with different superscript in the same item are significantly different at p<0.05.
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Choi SR et al(2008)2 Al &o] & 4 2 ZF7]of A
)=

A > 279 Fo 7 gyon, ERY FE F T Bl
A 7pg kekont, oo Ed) vls) ok 2.7v) =& e B (Brisibe EA et al, 2009) & A

@ Avsh FARE BTl AT

(5)
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25, 250, 500, 1,000 2 2,000 pg/mLe] ¥ %A DPPH gtz 2 A%
Table 9¢} Zh. gEgAo] HVIE A5 =7t F7HE et 2A% S &
otk 4o E FEEAW) " 8L FE2E(LE)S &7 F2E(SW, SE)d H|
HYgom, 9o FZEL 250 pg/mL F=4 60% o]l

4o 2ASE BTk 53], HEE o dee
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Table 9. DPPH radical scavenging activity of A. annua extracts
(%)

Concentration (pg/mL)

Sample I1Cs0 values

1)
code 125 250 500 1.000 2.000 (ng/mL)

LW  44.00+2.45Y 63.03+£1.64"° 86.2840.70® 88.814+0.53% 92.5241.95®  170.91+4.27

LE 45.68+0.73° 69.98+1.88"® 87.77+1.71® 87.7141.99 87.414+2.53 147.15+2.23

SW 22.70£1.92%®  22.65+3.72** 44.08+5.18"* 60.13£0.92® 74.59+2.31%* 585.98+10.97

SE 19.39+3.06*  25.92+0.79"® 41.77+2.55* 57.13+1.17% 77.78+1.37" 776.92+12.95

ULW: water extract from leaves of A. annua, LE: ethanol extract from leaves of A. annua,
SW: water extract from stems of A. annua, SE: ethanol extract from stems of A. annua

2Each value represents mean®SD, n=3.

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

A"DMeans with different superscript in the same column are significantly different at p<0.05.

Choi SR et al(2008)2 A2 & &, F4 2 &7] FE259
+ L

ke
A
e
e
o
N

ﬂH

7}
E%7] Wizoleta FHE vt gk, ol g Az

ol FrEko]l EUW ethyl acetate 2 Eo| A B E vl atsts F A D A4 A
o] EAdtte Ei(Hong JH et al, 2007)9}= & A5t A7t =3 &9 & 2 &S F
Z 29 AAFAS| AEL F2EA o 559tk B (Park CS et al, 2002)= & 43



TS &}tz 2 A =3 A= Table 107} 2o} ABTS oz £4AE
4L A7 ARY FE7F F7HEC wE foFoE stk R Yo & FEE
(LW) & ogtg FE2E5(LE)2 /IEE E7]9 & FE2E5(SW) 2 &g FZE(SE)d v|3] =
LA fFodoz 52 AAEES YERYeH, 2,000 ng/mL F=A= LW, LE & SW
s gfol Aol FASE Aoz Btk whHef, IC5gks o 5
ge FEE(LE)2 7] & FE2EEW) Bl&) of 66.824 =2 gtz 2AZFo] =yt
NO gtz &AZGL Table 11 el vle} Zo] FE2E9 Hrbsxe we F
AFgoldent, E7] B FEFE(SW)L 125 ug/mLEEd A LW & LEd] B8] §31E Holx
grotom, 250~500 ug/mL FEAAE FoFoz & 2AGAHS Byt ®3F 1,000~2,000
ug/mLE =] A= LES} &40 FAFSISTH
Choi YM et al(2006)& &8 8¢ 2oz RE DPPH 2 ABTS @tz 2ABAHL =43
27 F dlE 9 ZgRolt Tl B§e ARdA LAZEAGC] Eokthal Bustith. ABTS
#oid 2AE4S DPPH #tjzd &AEGT Adddel 2o 1 {8 4o dE &
AfrEtks Ea(Choi YM et al, 2003)2 & o, £ 43 279 gtz 2AGHE F Hes 9
Tol= gkl oEHY Ao FaHT £ M2 OE gyds o83 %Wﬁr %A
|4 ARG Atole A89 ARstghd F gteZe] 3her FxF Aol 9% o
1= (Gardner PT et al, 1998), /%2 3259 NO |z AH%W% ABTS &
A7 FAREE 712l oA dojun, &9 Aole REEUIES ZHolvt Uz
138t Aoz AdEn
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Table 10. ABTS radical scavenging activity of A. annua extracts
(%)

Concentration (ug/mL)

Sample I1Cs0 values

1)
code 125 250 500 1.000 2.000 (1g/mL)

LW  36.3242.59°? 55.69+1.71°° 83.834£1.91° 96.83+1.18%° 97.71+1.06® 224.414+1.73

LE 38.20+£2.60°° 64.62+0.79"° 84.4441.22° 92.72+1.13% 9597+1.91®  179.25+3.49

SW  25.33+1.62°% 30.124+1.31" 47.84+1.59®" 66.284+1.80" 96.30+1.76°® 540.61+10.55

SE 16.60+2.50* 25.834+3.51" 32.91+£1.96* 50.91£0.53% 74.02+3.80°* 974.40+9.98

YRefer to the comment in Table 9.

2Each value represents mean®SD, n=3.

¥ *Means with different superscripts in the same row are significantly different at p<0.05.
A“DMeans with different superscript in the same column are significantly different at p<0.05.

1Cs0 values were defined as the concentration which inhibits 50% of biological activity.



Table 11. NO radical scavenging activity in of A. annua extracts

(%)
Sample Concentration (ug/mL) ICso values
code"” 125 250 500 1,000 2,000 (ug/mL)
LW 25914174 31.85+1.15"" 33.27+1.96™ 38.57+£1.24°" 48.27+1.02® 2,000 <¥
LE  26.42+1.76" 28.22+1.06** 30.85%0.86™ 40.65+1.29 50.5441.18" 1937.56+16.44
SW  28.74+1.30® 37.10£0.85°° 39.314+0.75° 42.58+0.48% 49.95+1.27° 2000 <
SE  22.76%1.68" 27.1940.63"™ 27.02+1.83"* 29.46+1.78" 33.50£0.68* 2,000 <

URefer to the comment in Table 9.

Each value represents mean®SD, n=3.

$50% inhibition was not appeared at concentrations(125~2,000 wg/mL) of A. annua extracts.
" *Means with different superscripts in the same row are significantly different at p<0.05.

A"D)Means with different superscript in the same column are significantly different at p<0.05.

(6) 4
MEZ A3 Z7] FE2E] FPUEHL Fig. 49 Zo] BE A BoA Tx o=FHo g 394
o] F7IstH . A& E7]d vl FF= kel 28 ol =A FAHEHAEH, FHE Fkel 0.59
o|l2E FEEY Tt Y dEE FEENA 284.60 pg/mL, E FEEA 355.00 pg/mLe]
gom, Z7) 2ZEL 1,000 ug/mLo]Ao 2 LE > LW > SE > SWe] $£o 7 g9go] =9t}
257
——LW1)
2_
€
c
8 15
~
®
3 11
<
0.5 1
0 ]

500 1,000 2,000

Concentration (pg/mL)
Fig. 4. Reducing power of A. annua extracts.
YRefer to the comment in Table 5.
2Each value represents mean®SD, n=3.
" *Means with different superscripts in the same extract are significantly different at p<0.05.

A"PMeans with different superscript in the same concentration are significantly different at p<0.05.



Age FAE e AAZFAHE 53 oz &AFH #HEAA &7 v DPPH ozt
s = 1 (Gordon MF, 1990), o] 3t A8 9] HE FAE9
gheol] ol&=Holgta g A JQh(Tabart J et al, 2009).

(7) FRAPRol 2|3k gitst &4
7N & —7—%%4 FRAP &4 ZA#F FeSO, B2 YEld ZF= Table 128 o}, H7te
FEEY F& gEFoE Fo] fFoHo R Frtsteu, o duE FEE(LE) B9
= 1000~2000 ug/mLe] Fxo A 133.58~136.96 uMZ -F 2} Holx 9kt 1000 pg/mL
FZoA FRAP @42 £7] 8 FE2E(SW)o] fodeoz 718 =9ka1, vz ¢ 9
‘%% %§%(LE)°1%24, 71 z}ol7} Zbol LEE= SWel FRAP &Ado] n|<:3l
FRAPH ol o8t 3iksl @42 Akslekgo] ZujAlz ZH&3ste &0l FdA7le 59
< dulsted, A5 FHEHS AAFAE TF #HHFEY LAGGHRE FA-Ho] Eon
(Gordon MF, 1990), A|& Fo $-fE e e I i Jeert 2 22 B
Flo] 9lti(Tabart J et al, 2009). X3} Lee HR et al(2008)& Al T EF A A F &
FRAPH | &%k ghtst @ A7te] A4uAls7 09701402 F dle FFo] B&575F FAtkst
dol =vta Bug vt l=H, HEH A=F FEEY Fedds F ds F¥3 FRAPH
oI5t hksl EdFke] ABAIZE 0.48, DPPH etv|Z &AZ/d 7] AadA= 0.2002 F 7
= e gkl A Tte] B Ado] vitke X (Nsimba RY et al, 2008)% Qlth. o]# 3 A}
= AR A& T=Fo] = alx ascorbic acid, phytic acid, sterol, saponin, carotenoid <]

%
v #Hlsd B2 ﬁo"&i‘r 2449 FE S22 FAEH7] "Eolgt BiEoe] gl=H (Nsimba

Table 12. Ferric reducing antioxidant power of A. annua extracts

(FeSO4 eq uM)

Sample Concentration (ug/mL) ICso values

1)
code 125 250 500 1,000 2.000 (ng/mL)

LW  16.87+0.37%? 24.90+0.15" 37.0940.17°* 54.5340.71%* 71.73+8.68%* 2.000 <%

LE 34.8840.91%° 58.51+1.08" 99.64+0.83 133.5840.66% 136.96+0.50° 1937.56+16.44

SW  35.31+1.63C 58.8442.19°° 92.88+1.05° 136.4840.71" 143.59+1.41°" 2,000 <

SE 19.4040.19""  30.20£0.10™ 49.87+28.09% 78.76+0.74® 124.06+0.96° 2.000 <

URefer to the comment in Table 9.
2Each value represents mean®SD, n=3.
¥ *Means with different superscripts in the same row are significantly different at p<0.05.

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



(8) Fe™ Zdold &4
AW ATAM AE 2L glde] AsE 235 Fe' '3 22 F£0|2 At thato] A%
B9 Zgolg b s
TR Ao FUtERen, U E7|9 B FEEL AEHE FE2E vl 453
4 E FEE(LW)AA 26598 pg/mlL, &7] & FEFE(SW)A 785.60 u
g/mLo]ziour, A3 Z7)9 &L FZHE(LE, SE)& 1,000 ug/mlolAe g & FZEA
e Aoy FAo] tha EH
1 F

*%
I <

L

3 AE BREEe) YAl 2o 4TS a—e Hol %9 FEE YFHE F& o
29 Aol BHL FaF A3} s1toz GHA JEu(Duh PD et al, 1999), o= 24
oleg AASE BAT grine £A%E B0 thad, #7 FUne £AF & e I
= e §Fe 2o FHoles THY £ Ak B2 FFol W) fEoT 3
g 8} A (Woo JH et al, 2010). o] & AFAzolA /MEL FE2E9 ABTS 2 NO #tjz

Table 13. Fe™® chelating activity of A. annua extracts

(%)
Sample Concentration (ug/mL) ICso values
code" 125 250 500 1,000 2.000 (ug/mL)

LW  2045+1.109% 55.32+0.10°° 87.44+0.46 96.29+0.78"0 98.7340.49° 265.98+1.57

LE 0.27+0.00**  4.00+£0.08"*  8.65+0.92°* 28.99+1.42%® 52.4740.92°" 1868.45+39.29

SW 11.20£2.21%®  34.8841.33" 46.3740.76®  61.3240.57 94.21+£1.07°° 785.60+15.10

SE 2.30£0.69**  9.01£2.01"  9.31+£1.85"*  20.35+0.09%* 82.52+1.37® 1382.45+10.55

URefer to the comment in Table 9.
2Each value represents mean®SD, n=3.
¥ *Means with different superscripts in the same row are significantly different at p<0.05.

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

(9) Tyrosinase A &j&A]

AFze] v ERE BPHOR A5 3 Ao
A4S 543 2= Fig. 59 o). /EER 728 g
SWyel Bl =2 Asf&dS He] 2000 pg/mL T
ZE9 84L& 50% nlgtol] £S5 1Cso g2 S

NEE FZE9 tyrosinase 3
FEE(LE, SE)& & F&&5(LW,
z} 71.30%%} 61.76%0] o1}, B
7] dg& FEE4 Zh2h 338.17

A



ug/mL 2 448.36 ug/mLeolRen, & FEFEL 2000 pg/mL o]t

/Kg S Az ]OH tyrosinase Xﬂ oH% ] O}'_Q_U% /‘gu;ﬂ hexane E-] chloroform ‘E—:‘S—:’]%
2 10,000 ug/mL = A Z2} 96.7%}F 98.9%<] A& HE Bvke Bt vk (Kwak JH

et al, 2001). Hyun SH et al(2007)& v]& 70% W e+ =59 tyrosinase A &AL =A3)
A7} 10,000 pg/mL ST A 33.40%2 AL BYcty Bustgd.

80 1

60 1

40 A

Inhibition activity (%)

20 1

0 125 250 500 1,000 2,000

Concentration (na/mL)

Fig. 5. Tyrosinase inhibition activity of A. annua extracts.
URefer to the comment in Table 9.
Each value represents mean®SD, n=3.
¥ *Means with different superscripts in the same extract are significantly different at p<0.05.

ADMeans with different superscript in the same concentration are significantly different at p<0.05.

(10) a—Glucosidase #3}&A
MEZ A7 £71¢9 a—glucosidase A &/d- Fig. 6o EFA Hlo} Zo] T& oJEFHC R
A& g ol Z7MstATt E7) L FZ2E(SE)L RE A3 FEdA] 56.25~86.49%9 9=
0

7t gAdo] =g, thee 7] B FZ2E(SW)o] 43.00~84.13% <] ABAHL B 3haks}
5 % tyrosinase A& Aot L] F7] FEE 4 FEE vE FodHoz =2
24s vepfol 1C &2 &71 & FEE0| 220.56 pg/mlellen, 7] A&de FE2E5L2
125 pg/mL mlgkol M= 50%0]/¢e] AalEHdS BT, waA MER &7 FE2E2 53 E
o] &gl A a—glucosidased] &g TEF AHE AAFoZA AT o] F43] 45
e ZAES 598z AAaAd £ Ae Hez dFHn
AEF HE 2 ZHEREoE EFZL X3 EAd neEl g Ao FHolE Heoles

HAo 7 48 A ¢gri(Sharma B et al, 2008). B2 o] Fx HoA & =Z2ES Folgtoz A U
B @975t AlsdAa ASETds AR s ZTxZFHoA o o84

olN
~
i)
3%
N
2



Foz Bud v l=d|(Tastekin D et al, 2006), & A A3} 7§EL 2] a—glucosidase #3]&
Aeg AFEHT, ol NER E7]d FHE Ao

100 -

60

40

Inhibition activity (%)

20 A

0 125 250 500 1,000 2,000
Concentration (pg/mL)

Fig. 6. a—Glucosidase inhibition activity of A. annua extracts.
YRefer to the comment in Table 9.
2Each value represents mean®SD, n=3.
" *Means with different superscripts in the same extract are significantly different at p<0.05.

A“DMeans with different superscript in the same concentration are significantly different at p<0.05.

(11) SAHE F2A4 &4

MNEE & 2 daE FEEY A FAgA #4E dotRy] st Y A=
(MCF=7), 3735 A9t Al E(HeLa) & LA Z(AGS)E o])3te] MTT assayE st9.oH,
FEES FUMSHA &2 | FMEe] FA HA= FTF
Table 14, 15 2 169 YehiRITh =3 tiz7d AT GAHX 2oF " s #2A35y] 435
of 2 AunlFozE Alxo FE

@ MCF=7 celldl] gt F4o4 &4

MEL A £7] FE2E0] UA U AIEA MCF-79] F49A] vxe JeTe dolr 7]
st 259 FEE 62.5, 125, 250 2 500 ug/mLE 2@ sle] MTT assayE &+t (Table
14). W] MCF=7 Az gt 294 @4 F&259 H7 5271 718 o f9
Aoz Aedtden, 250 ug/ml FEAA S dEE FE2E(LE)L 70%0174, 7] gL
ZE5L 51.97%9 FAL HIYE=d, 500 ug/ml FEANA=S & I F7] JdEE FEFE B
70%°1°¢e] A4S Bt Hide] B FEFEL 500 ug/mL F=AA% 50% wke] @Ao]
ow, 93 7] FEED FAHA A7t gl

2



Table 14. Growth inhibition rates of A. annua extracts on MCF—7 human breast

adenocarcinoma cell

(%)
Sample Concentration (pg/mL) ICso values
code"” 62.5 125 250 500 (1g/mL)
LW 24.65+£2.76*%  27.26+2.73**  47.07+2.78"®  49.0040.17"*  453.35+8.68
LE 26.924£0.73"  30.20%£4.91*"*  76.26+1.48"™  76.4440.03" 209.1240.50
SW 20.36£5.32%%  28.18+2.91"  38.83+1.46"  49.09£0.14™ 500 <*
SE 25.05£2.85"  43.24+1.14*®  51.974£0.93°  72.68+0.30®  256.68+5.90

URefer to the comment in Table 9.

PEach value represents mean®SD, n=3.

$50% inhibition was not appeared at concentrations(62.5~500 wg/mL) of A. annua extracts.
a=d\Means with different superscripts in the same row are significantly different at p<0.05.

A"DMeans with different superscript in the same column are significantly different at p<0.05.

@ HeLa cells] that S44 B4

A AFAR 4G AEA Helao) st 414 4L Table 159 o] H7he AR
27t Z7bel wek Bl oA Stk AELS] PAE oAwE F2E(LE, SE)
ez —%%%(LW, SWiel Hls) BE FEoM FAA BH E}on, U B F2E
(LE)& 250 ug/mL F=oA 50% o]Ae] &S HY 500 ug/mL F=oA= 60% o]i<e]
e B}, ofe} 2229 BHL 500 ug/mLlAE 50% Fgrol ATk, 1o g o o
%%%(233.64 ug/mL)& AT U A F2FAA 500 pg/mL o] Fo = Ak

ﬁ

f”lo

@ AGS cellell gt F214A] &4

AA At AEQD AGSe thgk F2A] &4 Table 169 2t} A/ 59 A7} TEo
s 4L FoFez 4 %8}
(LW, SW)ell Hl3] =& F4qA 2 £3], o &g FEE(LE)S BE
gido] 7b8 Eo} 1Cs Fhol 368.00 pg/mLel ®HH, o} 5L 500 ug/mL o] 4ol

Jung MJ et al(2008)& QA2 wege ZZEo] 300 ug/ml FEoA AA A=
NCI-N87 & ZAA¢F Al HT—299) thale] 242} 67.15% S} 48.72%2] ZAlA4] @48 Bygon,
3}oFA) 91 paclitaxel(5 ug/mL)-& 37.96% 2 68.02%<] AAGAd Bt BustEch Xu Q et
al(1989)2 &9 +874 FEEo| T4 AARIAE &AL stlen, olgdt artes A
B Fd FRE dAE: FFE 93 Aoew Buwd vt vk Singhot Lai(2001)e 7JE2

=

artemisinin®o] -G8 M ZTE M F o

fr



Table 15. Growth inhibition rates of A. annua extracts on HelLa human cervix epitheloid

carcinoma cell

(%)
Sample Concentration (pg/mL) ICso values
code"” 62.5 125 250 500 (ug/mL)
LW 31.07+0.95%  36.4840.47°"  41.57+1.06% = 44.3740.42% 500 <%
LE 37.1044.02*®  49.7141.04"®  54.59+1.61"  61.07£1.38""  233.64%6.69
SW 28.64£1.00™  31.85+0.02"*  33.7840.84°*  40.66%0.54™ 500 <
SE 31.57£0.82%%  41.75%£0.57°C  44.06+1.13°  49.2240.94% 500 <

URefer to the comment in Table 9.

PEach value represents mean®SD, n=3.

$50% inhibition was not appeared at concentrations(62.5~500 wg/mL) of A. annua extracts.
a=d\Means with different superscripts in the same row are significantly different at p<0.05.

A"DMeans with different superscript in the same column are significantly different at p<0.05.

Table 16. Growth inhibition rates of A. annua extracts on AGS human stomach
adenocarcinoma cell
(%)
Sample Concentration (pg/mL) ICso values
code”’ 62.5 125 250 500 (ug/mL)
LW 14.00£0.67**?  23.19+3.75"®  29.10+0.54" 35.10+1.84% 500 <
LE 27.76+1.12% 38.74+0.60°°  43.52+1.19° 57.2440.40%  368.00+2.60
SW 13.93+2.38% 16.7240.57°*  24.11+£1.59%*  33.58+3.54* 500 <
SE 13.14+0.81% 22.29+1.92"  27.854+1.29%® 41.75+0.57% 500 <

URefer to the comment in Table 9.

“Each value represents mean®SD, n=3.

¥509% inhibition was not appeared at concentrations(62.5~500 pg/mL) of A. annua extracts.
a~I\leans with different superscripts in the same row are significantly different at p<0.05.

A"PMeans with different superscript in the same column are significantly different at p<0.05.

T3 20 B 2 e FZ2E2 500 pg/mLe XA A FHUAES A549¢] o) 3
22% 2 22.5%, 48 A EQ MDA A= 30% 2 27% R B FZEoA] 224904 &Aoo thih



o Aoz wuse] gok(Park CS & Kim ML, 2006). & 47 Aztshs tha 4bolat 2ol
AT, ol AR FR BE Aol HME B ATNME AL FEo YAZ F
4 oA B3l BA uehbE A0 Mol ME GAZFe FRE 2 Tshw HFe <

(12) M xo FE s Hel

MNEE 1 7] F2E 5 GAE FA9A4 &40 718 =4 veid 9 dge FE25
(LE)& MCF-7, HeLa 2 AGS A Xof 125 & 500 pg/mLEE2 s & 48417 9
o Fedv|gor A ZIe= Fig. 7, 8 & 99 Zo}

Falel bgHo s Rawel ZWEA FHC 240 o]2elR
[e)
o

otk WA, ATZ A dwe FFE(LES F7 HAL 2

0 125 500
LE (ng/mL)

Fig. 7. Morphological changes of MCF—7 human breast adenocarcinoma cell by ethanol extract

of leaves in A. annua treatment.

0 125 500
LE (ng/mL)

Fig. 8. Morphological changes of HelLa human cervix epitheloid carcinoma cell by ethanol

extract of leaves in A. annua treatment.



0 125 500
LE (ug/mL)

Fig. 9. Morphological changes of AGS humam stomach adenocarcinoma cell by ethanol extract

of leaves in A. annua treatment.

(13) HPLCell 2% #= 33t

HPLCE o] &3t 7NESE FFEF9 #l= 3thE<S phenolic acid, flavonol B catechin& =
EFoted B43% ZAat= Table 16, 17 2 183} T} Phenolic acide= Table 163} o] 1259
sgEo] ERE R, Z7](SW, SE)o vl3] & FZ2E(LW, LE)d|A] £3Fo] 2,857.36 mg/ke,
2,327.66 mg/kge 2 oF 5.4~6.78) A= =A AHF= Ao}

i
to
M
1%
ol
oX,

18

Table 16. The contents of phenolic acid compounds in A. annua extracts

(mg/kg, dry basis)

Phenolic acids Lw" LE SW SE
Gallic acid 59.93 . 25.72 18.98
Protocatechuic acid 238.87 215.48 56.79 60.21
Gentisic acid 50.20 - - -
p—Hydroxybenzoic acid 103.35 77.44 25.42 45.48
Vanillic acid 241.84 148.92 55.00 87.99
Caffeic acid 102.13 207.97 45.82 150.60
Chlorogenic acid 884.59 129.54 46.99 -
Salicylic acid 669.31 597.10 - -
p—Coumaric acid 113.56 44.04 19.84 -
Sinapic acid 392.58 839.87 152.11 -
Ferulic acid - 62.11 - 60.97
t—Cinnamic acid - 7.19 - -
Total 2,857.36 2,327.66 427.69 424.23

URefer to the comment in Table 9.

“Not detected.



Table 17. The contents of flavonol compounds in A. annua extracts

(mg/kg, dry basis)

Flavonols Lw" LE SW SE
Rutin —2 266.21 - -
Quercetin 202.11 106.89 - -
Kaempferol - 21.84 - -
Total 201.11 394.94 - -

URefer to the comment in Fig. 2.

“Not detected.

He

Flavonolf& & 3%& 4stded, 4 duaE FZFE(LE)NA 3F EF HEHULH,
o & FEF=(LW)A = quercetingho] S TE ¥t 7] FEEddA= HEHA &
o} (Table 17). CatechinBE% 7L ZA3gon, o e FZE(LE)S B AZ29 H]
L7=2.7v) A =4 BFEHJH, & FEES 47 7|4 vH=d F=olUnt. 53,
o et =Z=E(LE)o| A epicatechin gallate, catechin & gallocatechin gallate®] ¥taFo] E} A
of us) YF3] =k, epicatechin gallates FF2| o&F 48.6%F A5+ th(Table 18).

=3} 3Aks} AL catechin® ko) o]ZF o|w, catechin A48 = epicatechin, epicatechin
gallate @ epigallocatechin gallate o] 8}ats} Aol ek F= FQ AR Z HF v}
Q=H(Lee MJ et al, 2007), /MEL =2E9] i3} AT o|E catechinE <} FHAo] =&
Zo 7 AHET)

e

0
il MO

Table 18. The contents of catechin compounds in A. annua extracts

(mg/kg, dry basis)

Catechins Lw" LE SW SE

Epigallocatechin 416.72 327.29 217.24 -

Catechin 2083.59 3704.16 544.07 1675.18
Epicatechin 3014.29 1201.39 439.48 457.15
Epigallocatechin gallate —2) 252.30 151.09 263.58
Gallocatechin gallate 881.30 1272.48 349.40 618.94
Epicatechin gallate - 7930.79 1074.90 4982.66
Catechin gallate 30.13 1625.77 3264.81 1377.84
Total 6,425.03 16,314.18 6,040.99 9,375.35

URefer to the comment in Fig. 2.

“Not detected.



&0 AEL U FHEol=E st o, IE dx dud FE=S 27t
Ao ZEtRxols AEo] EZ-FHE v l=d, olf ERL H 7t mlolmrFo) U5ty
A @ikt AAEHE e eH, BE ERT =& 4kE 248 A e ZeE B
Hol dtk(Lee SJ et al, 1999). AFE&e] &ujd A BAHS 243 2R E Hes FE55
o] e} FEERT it EAo] 3=, AR T HE 3T E 9 FFo]H chlorogenic
acid, 3,5—dicaffeoylquinic acid 2 3,4—dicaffeoylquinic acid 59| #H& 3FFEo] SAHUTIT

Hazlo] ¢lth(Seo HC et al, 2003).

°ﬂ¥°ﬂ*1 AL FEEE PUI D FAZ S0 3
o 3 3

Rig

Fig. 102 Zrlsg de&d 55 285t 5 25 8 AtS 293 £ddA F&53
9A1 7k, 50% EtOH)NA 4=

C, 9417, 100% EtOH)& 32% =& 7}4
gtk No. 14 F2EL % %uﬂ 100% olgtg= z;%o] go Aoz 24w
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Enls =ZE9 pHE =43 ZIE= Fig. 119 Ve vls} Fo] BE 22 Ao A
0 <9 Aok AR oz guje] ogte Hgo] ARALE
o] H|go] ARFE pHy} Haste AL BY. stdAgE ®
7 7186 2Hds7t A EE, pHYL A eSS Ankgo] s
=)o} Itk (Choi JH et al, 1981).
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Fig. 11. pH of black garlic extract under different conditions.
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4,
o] ZAEE ol A Z47] thE T 490 nme}t 660 nmol A FREE F
A3 A7= Table 199 2t} No. 10 +&E5(90C, 9417k, 50% EtOH)o] 490 nmé}t 660 nmell 4]
z}z} 3.000, 1.659=2 3 %7} 7} =9t} 3.000, 1.527¢] zFS Bl No. 8 F2E(807TC, 124
7r, 75% EtOH)o] 2 thgo 2 F3 %7l =gt whmo] 70Co A 9A 7 F¢F 100% AL =
FZ3% No. 14 F&50] 0.123, 0.0229] FZE & Bo b & FEFF9 A=} vuEHH.
b ZRsl vkgE 7t x7)d FE2 LA ET, 90T oA Es FAHT ¥MIE Hols
], polyphenol oxidaseZ} 50~70Co| A &S ¢7] W&ol Srlse] 2WznAL vghd vk



olgtm Ru® u} ¢ith(Bae Sk & Lim MR, 2002).

Table 19. Browning intensity in 490 and 660 nm of black garlic extract under different

conditions
Exp No. c Consitlon O () 490 nm 660 nm
1 -1 -1 -1 1.457 0.229
2 -1 -1 +1 1.085 0.438
3 -1 +1 -1 1.409 0.247
4 -1 +1 +1 1.245 0.519
5 +1 -1 -1 2.176 0.575
6 +1 -1 +1 2.753 1.190
7 +1 +1 -1 2.400 0.706
8 +1 +1 +1 3.000 1.257
9 -2 0 0 1.440 0.271
10 +2 0 0 3.000 1.659
11 0 ) 0 2.148 0.594
12 0 +2 0 2,849 0.914
13 0 0 -2 1.325 0.191
14 0 0 +2 0.123 0.022
15 0 0 0 2.238 0.615
16 0 0 0 2.389 0.656
17 0 0 0 2.246 0.654
(4) Zrts FE2E9 43t &4
Srks FEES AEEY HE, FE2T 2 AT 2SS 2ddA FE2E s
< DPPH, ABTS #tjZ 24 &4 2 FRAPH upe} A4 3s Zzp= Table 203 2t} ABTSe}H
DPPH= gldZe] dF oy} DPPHE A ghuizeln ABTSE %ol #ttiZolgle HolA =

ol7} vt 3Hiks 2 FRol whet 2z el tiE 2tz gz g 29A=
7t tt2 ez gaslks 2 HolA Frh(Wang et al, 1998). FRAPY-S DPPHY 7} n}37}=)
2 AR 5€L 3 s BAHL AFee W F shiE AR Zgate Fe'st
FarzstAlste] w2 B8 AAHE Fe e FHEE Fd AFL T £ U wolth
ZE(907TC, 9417k, 50% EtOH)e] DPPH, ABTS &tz A+ &4 2 FRAPH 93t
ksl A= 22 66.110.7%, 75.010.4%, 375.4+4.8 umol/ge 2 7} Ao =:9tt).
B o] No. 14 2E5(70C, 9 A7t 100% EtOH)& Z+z}F 9.64+0.5%, 20.6£0.3%, 67.1+£1.1 n

mol/ge] oz B XS " ol Hglth. No. 10 &= 3% FF =7t BE
4 FolM 7P =ok FF &7t 225 Friee AEER &F0l H £olF Zem
APRET B, Noo 14 258 FE229} ATl S4 2ACIUEAE BTt @alkst &



Table 20. Antioxidant activity of black garlic extract under different conditions

Exp No. —— Con}itlon o DPPH (%) ABTS (%)  FRAP (uM/g)
1 1 ) 1 144 + 06 528 + 0.7  166.3 + 3.2
2 -1 ~1 +1 26.3 + 0.3 422 + 04 146.0 + 1.1
3 -1 +1 -1 317 + 0.4 462 + 03 1561 + 0.7
4 -1 +1 +1 274 + 0.3 444 + 0.2 1565 + 1.5
5 +1 ~1 -1 37.8 + 0.6 554 + 0.5  212.8 + 1.3
6 +1 ~1 +1 39.1 + 0.2 617 + 0.3 2703 + 1.4
7 +1 +1 -1 38.8 + 0.6 55.9 + 0.7 219.0 + 4.2
8 +1 +1 +1 427 + 0.2 63.8 + 0.9  297.2 + 3.1
9 —9 0 0 331 + 0.3 474 + 04 1708 + 1.3
10 +2 0 0 66.1 + 0.7 75.0 + 0.4 3754 + 4.8
11 0 ) 0 342 + 0.3 481 + 07 201.3 + 3.2
12 0 +2 0 33.9 + 0.2 52.2 + 0.4 2323 + 1.0
13 0 0 ) 32.7 + 0.3 464 + 0.2 1582 + 45
14 0 0 +2 9.6 + 0.5 20.6 + 0.3 671 + 1.1
15 0 0 0 32.8 + 0.5 48.0 + 0.3 1997 + 0.9
16 0 0 0 34.0 + 0.4 455 + 04 2065 + 2.1
17 0 0 32.3 + 0.3 453 + 04 1941 + 1.6

(5) Zrls 289 5 vs 2 ZTHRol= AT FF
= E Z e IdFEY ZEtRrol=e
& =9" No. 10 F&FE0] F s E9R
2 3k 7 Boke, No. 8 FEE(80C, 12417k, 75% EtOH)o]
59| gFol 7HE Aol itkst 2
o] ksl Bl HEA sEe] AF AR HAste R AsdHY B3 FF 2

JH et al, 2010a).



Table 21. Contents of total phenol and flavonoid of black garlic extract under different

conditions
Exp No. T COI’IE;UOH FtOH(%) Total Phenol (mg/g) Flavonoids (mg/g)
1 —1 —1 -1 2259 = 2.0 75.8 £ 2.7
2 —1 —1 +1 2045 = 1.6 43.6 = 2.7
3 -1 +1 -1 226.8 = 1.0 68.8 = 0.9
4 —1 +1 +1 214.7 = 3.3 49.3 £ 2.3
5 +1 -1 -1 264.8 = 1.8 99.9 £ 1.7
6 +1 —1 +1 318.3 £ 2.0 1125 + 5.2
7 +1 +1 -1 2750 = 2.3 1045 = 1.8
8 +1 +1 +1 364.2 £ 2.4 1429 = 1.7
9 -2 0 0 2400 = 1.6 63.7 £ 1.5
10 +2 0 0 562.7 £ 3.4 266.3 = 1.6
11 0 -2 0 258.3 = 3.6 98.9 £ 2.2
12 0 +2 0 293.6 = 2.1 123.6 = 1.1
13 0 0 -2 2457 £ 1.0 71.6 £ 2.5
14 0 0 +2 1225 + 1.4 8.4 = 0.5
15 0 0 0 2656 = 1.0 108.5 = 1.6
16 0 0 0 286.4 £ 4.4 121.2 £ 2.2
17 0 0 2705 = 1.7 103.1 £ 0.5
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A3 Ad}= Table 229F 2th. Thiosulfinate 9A]
] 149.940.7 mmol/ge 2 T2 Z A F2=H
Ao va] 4F3] Bgdon 22 No 8 FZE(80C, 12413, 75% EtOH)°|=H], No. 2
FZE(60C, 6417, 75% EtOH)& No. 8 FZE7 Hlwsl & uf FL3 &l A FEA]
ta L7 e Ao 2 o]d mE thiosulfinate TS AFG3E] x}tol7) Ve Aoz QlE o],
FEANTT 25 ATs] #BuEdol F AR JHHAUT I Y FEE
0~60 mmol/g BYFom, No. 2 F2E(60C, 6A|7F, 75% EtOH)¢] ZA-$- thiosulfinate
0 mmol/g o|3tZ 7}¢ ¥erem, 2 9] FZEL 10~60 mmol/g At
Thiosulfinate= A v}l = alliinasedl] €3} cysteine sulfoxide7} E3| = o] A= 33}
2, 60~80%7} allicin®l Aoz LA dh(Lawson LD et al, 1991). BH=-0] A3} &£ =7}
3] W] R Eo] wfe- EQkAsta &, 2% 2 FXol oEFHo| & HEo|t}.
AzAl 7haede A3 HEC| thiosulfated] FFL FoHo g Frhste &S
Aw FtgEY ATt 29 Fad wE A 1¥E STk 9
]2 9t} (Shin JH et al, 2008a).
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Table 22. Contents of Thiosulfinate of black garlic extract under different conditions

Exp No. - Condition Thiosulfinate (mmol/g)
C hr EtOH(%)
1 -1 -1 -1 52.4 £ 0.2
2 -1 -1 +1 7.0 £ 0.6
3 -1 +1 -1 46.2 £ 0.3
4 -1 +1 +1 10.8 £ 0.8
5 +1 -1 -1 57.3 £ 0.9
6 +1 -1 +1 47.3 = 0.7
7 +1 +1 -1 55.7 £ 0.5
8 +1 +1 +1 59.9 =+ 0.7
9 -2 0 0 41.1 £ 0.1
10 +2 0 0 149.9 = 0.7
11 0 -2 0 43.4 + 0.3
12 0 +2 0 56.4 £ 0.6
13 0 0 -2 46.9 = 0.1
14 0 0 +2 29.8 = 0.0
15 0 0 0 46.7 = 0.3
16 0 0 471 £ 0.4
17 0 0 47.1 £ 0.7

3 Atol 37 4& &5t (Table 23) Srkse] Ae|@Aol
S He 5 =48 73 é}ﬁﬂ}(Table 24). BulsLe HFHow 89.68CoA] 9.794 7+ =
QF 55. S W AgdAe] SUistE Feg FAHHeH, e AW

I
Ay
ol

=2

2

fr

Z,

o

Z2(90C, 947k, 50% EtOH)e] olsk 7b¢ W5 zdolgith. 2
golsh MZge) Sul7l FRLE ol FWA TeolH £2F o

[¢]
4+ Aoz Azan

= He 53t v AAIE 9% i wgeoz AW
AAA AA3] ZHste o]Folzl oz ol AHo] AAH ZW ¥hgo 2x HHE H
ot oA o]FAXe oz IHI B uf riEo WL HEAA ZdWnkgo|d, FH
A B o4kl Re g FA-H v 9tk (Choi DJ et al, 2008). wehA] Srts2 A7
d F 12 GAHHFEE AR bl Sekse] f8 AYEAH EFLE m2dA A Ao
g
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Fig. 13. Response surface plot for antioxidant activities of black garlic extract.
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Table 23. Polynomial equation calculate by RSM for extraction conditions of black garlic

Items Second order polynomial equations R* Significance

DPPH radical y=33.578261+5.912500x;—0.475000x2,—3.962500x3 0.9136 0.0223
scavenging activity +4.209783x1°+0.322283x2°—2.902717x5°+2.025000x x>
+2.050000x:x3+3.450000x2x3

ABTS radical y=48.013043+6.650000x1+0.400000x2—3.112500x5 0.8542 0.0371
scavenging activity +3.951630x1°+1.189130x2°—2.973370x5°+0.875000x x>
+1.300000x:x3+3.325000x2x5

FRAP assay v=200.921739+48.975000x;+5.962500x2—4.150000x5 0.9228 0.0330
+18.352717x1°+4.277717x5°—21.759783x5"
+4.100000x1x2+5.175000x1x3+19.450000x2x3

Total phenol v=266.445043+62.235125x,+8.607375x2—8.580125x5 0.8811 0.0373
content +30.849755x1°—0.515745%,°—23.47087 x5
+5.638750x1x2+5.611500x1x3+22.011000x2x3

Flavonoid v=104.089826+39.211375x1+5.192750x,—7.961625x5 0.8990 0.0853
content +12.666603x:°—0.768022x,°—18.583397x5”
+4.544250x1x2+4.801250x1x5+12.838750x2x3

Thiosulfinate y=42.841913+20.097688x,+2.163313x,—11.274938%; 0.9123 0.0001
+11.617614x1°+0.210614x5°—6.399386x5"+1.674875x1x2
+3.027625x1x3+9.361875xx3

x1: Temperature (C), xz: Time (hr), x3: EtOH (%)

Table 24. Optimal conditions of black garlic extract based on response surface methodology

Items Temperature (C) Time (hr) EtOH (%)
DPPH radical scavenging activity 89.61 10.02 54.88
ABTS radical scavenging activity 89.72 9.77 55.34
FRAP assay 89.54 9.82 58.09
Total phenol content 89.72 9.65 56.28
Flavonoids content 89.63 9.93 55.53
Thiosulfinate content 89.85 9.53 54.17
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Fig. 15. Extraction yield of Gaeddongssuk extract under different conditions.

(2) NFEH F2=9 pH
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Fig. 16. pH of gaeddongssuk extract under different conditions.
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Fig. 17. Sugar contents of Gaeddongssuk extract under different conditions.

Table 25+ MESE FE29 AN EE 490 nme} 660 nmol A S5t FF T Fez e
= No. 10 F&=9] 7 =ko™ 490 nme} 660 nmof| A 224

AAAT 27 dghge] T g FHol7h 242 FYHY FIE

(4) MEE FE2E9 FF2E9 Iits &4
Table 262 FZE9] gitsl &4 DPPHS} ABTS gt)zr AAZA = FRAPH S o] 83514
=H3 Aoty RE 2 24 2 No. 10 2 E0] 76.4+0.7%, 83.440.1%, 737.3+11.3 n

mol/ge] FoZ EE FEHA M & FA4L 7HHeH No. 14 FFE0] 2447 13.510.5%,
12.0+£0.5%, 264.8+4.9 pmol/g9] F& Ho 7174 FAo] viop).

% 44 ZFo DPPH % ABTS vz £2AGAHE SHS 27 F v+ 2 Sdtiwols ¢
Fol EUE AR =2 duZ 2AZAHS VETt . EaE vk glew (Choi YM et al,
2006), A1 &4 9] DPPH #tt|zt £AA5 2 Z@Ro|EE H £33 dl&4 33 Ed A5 (Kim
EY et al, 2004), A]|&2] ABTS &tz 2AZAHL dE 3TE 7J80= Aoz B u
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Table 25. Browning intensity in 490 and 660 nm of Gaeddongssuk extract under different

conditions
Condition 490 660
Exp No. C hr RtOH (%) nm nm
1 -1 -1 -1 0.922 0.317
2 -1 -1 +1 0.466 0.508
3 -1 +1 -1 1.174 0.378
4 -1 +1 +1 0.610 0.614
5 +1 -1 -1 1.638 0.596
6 +1 -1 +1 1.107 0.681
7 +1 +1 -1 1.945 0.664
8 +1 +1 +1 1.109 0.957
9 -2 0 0 0.795 0.527
10 +2 0 0 3.000 2.812
11 0 -2 0 1.169 0.618
12 0 +2 0 1.555 0.711
13 0 0 -2 0.905 0.259
14 0 0 +2 0.583 1.067
15 0 0 0 1.654 0.778
16 0 0 0 1.305 0.595
17 0 0 0 1.660 0.812

Table 26. Antioxidant activity of Gaeddongssuk extract under different conditions

Condition

Exp No. C e ROH (%) DPPH (%) ABTS (%) FRAP (uM/g)
1 -1 -1 -1 50.1 £ 0.9 45.6 £ 0.4 423.3 £ 5.6
2 -1 -1 +1 45.1 £ 0.3 447 £ 0.7 478.4 £ 5.1
3 -1 +1 -1 60.4 £ 0.8 57.8 £ 0.6 464.7 £ 5.8
4 -1 +1 +1 48.9 £ 0.6 46.5 £ 0.3 472.6 £ 4.0
S +1 -1 -1 71.4 £ 1.0 69.9 £ 0.3 582.0 £ 4.9
6 +1 -1 +1 72.7 £ 1.0 73.4 £ 1.2 661.6 £ 6.6
7 +1 +1 -1 67.6 £ 0.9 68.4 £ 0.5 565.0 £ 3.7
38 +1 +1 +1 72.9 £ 0.9 74.0 £ 0.3 664.3 £ 3.9
9 -2 0 0 46.3 £ 0.8 46.6 £ 0.9 406.7 £ 5.5
10 +2 0 0 76.4 £ 0.7 83.4 £ 0.1 737.3 £ 11.3
11 0 -2 0 60.9 = 0.7 59.3 £ 0.5 516.0 £ 3.5
12 0 +2 0 63.1 £ 0.4 64.0 = 0.8 563.8 £ 4.3
13 0 0 —2 30.7 £ 0.6 33.5 £ 0.7 3359 £ 3.1
14 0 0 +2 13.5 £ 0.5 12.0 £ 0.5 264.8 £ 4.9
15 0 0 0 63.5 £ 0.3 66.9 £ 0.3 564.5 £ 6.0
16 0 0 0 58.0 £ 0.7 61.7 £ 0.4 532.1 £ 5.7
17 0 0 0 67.0 £ 1.0 64.8 £ 0.5 551.7 £ 3.9
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(5) F2E dE 2 ZgRwolt IFPE FF

Table 272 F&&59 e 9 FExolE dFES AFE Z7olth. No. 10 FE2E0]
1322.1£11.0 mg/g, 650.9£8.9 mg/ge. 2 F & % ZglHkol= o] 7P Whow,
301.4+£2.7 mg/g, 125.0£2.7 mg/ge. 2 No. 14 F&E9 T=o| 714 F

257t =i FEAT AFE, FF WY HENAME BT o FLY £
E o (1:1) AgEd E2Y ol Frtste 23#E By A= ks
st AaFolunt. &9 T kst 4L HE 4 =
A gJo}(Hong JH et al, 2007) & A7 A=

o
o
oo
_O|L
B
Au)

Table 27. Contents of total phenol and flavonoid of Gaeddongssuk extract under different conditions

Condition )

Exp No. C hr FOH (%) Total phenol (mg/g) Flavonoid (mg/g)
1 —1 —1 —1 458.2 £ 3.7 1405 =+ 0.4
2 —1 -1 +1 470.6 £ 4.0 1649 £ 1.1
3 —1 +1 —1 523.1 £ 3.9 187.9 £ 2.2
4 -1 +1 +1 505.4 £ 3.5 175.0 £ 2.3
5 +1 -1 —1 584.7 £ 6.7 240.0 £ 3.8
6 +1 -1 +1 701.9 £ 5.5 271.0 £ 2.8
7 +1 +1 -1 640.9 £ 7.1 230.0 £ 1.6
8 +1 +1 +1 755.6 £ 7.3 304.4 £ 2.1
9 -2 0 0 483.8 £ 5.4 178.7 £ 1.9
10 +2 0 0 1322.1 £ 11.0 650.9 £ 8.9
11 0 -2 0 577.2 £ 4.8 204.9 =+ 3.3
12 0 +2 0 600.7 £ 6.0 234.2 £ 2.7
13 0 0 -2 437.2 £ 4.3 1259 £ 1.9
14 0 0 +2 301.4 £ 2.7 125.0 £ 2.7
15 0 0 0 643.5 £ 3.2 253.7 £ 8.9
16 0 0 0 592.3 £ 5.8 214.1 £ 2.0
17 0 0 0 636.4 £ 5.7 264.3 £ 1.5

4% 7199 ARAA e BTBE I YFe BLFS P8 BHo| Eom, 42 A8
o] HA F¥ T2 v A= AXZ EdHA AvH(Choi KS & Lee HY, 1999). E8}Rxol=F/
= polyphenolic substance&A] 33320 uwta} flavonols, flavones, catechins, isoflavones =<
2 BFHH, 2 A s =Tt 23 o5 FE2F Aold wet AisiAE A
AodA So Ao FEFe F= Aoz 4H A ¢r(Middleton EJ & Kandaswami C,
1994).
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Fig. 18. Response surface plot for antioxidant activity of gaeddongssuk extract.
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Fig. 19. Response surface plot for total phenol and flavonoid contents of Gaeddongssuk

extract.

U FHE AN Ay BHE w3 A4S =&351e](Table 28), /EZo] Agd Aol Zd3}y
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Table 28. Polynomial equation calculate by RSM for extraction conditions of gaeddongssuk

Items Second order polynomial equations R? Significance
DPPH radical v=65.986958+8.768750x;+0.931250x2—2.768750x;  0.8938 0.2078
scavenging activity +0.023370x:°+0.185870x2°—9.789130x5°—2.212500x1X>

—0.312500x;x342.887500%X3
ABTS radical v=66.752174+10.2937500x1+1.406250x,—2.881250x5  0.9315 0.0996
scavenging activity  +0.419022x;°—0.418478x,"—10.143478x+—1.862500x:x:—1.037
500x1x35+2.662500%0x3
FRAP assay y=566.326087+80.943750x1+7.306250x:+6.231250x35+7.75326  0.9095 0.0635
1x1°=0.271739x5"—60.159239x5°—6.237500x130— 3.437500x x5+
14.487500)(2)(3
Total phenol content y=609.723739+150.163062x1+16.032687x:—2.826062x5+67.9  0.8890 0.0460
20592x1°—10.571283x,°—65.489783x3"
+1.277375x1x2—4.076125x1x3+29.646875%X2xXs3
0.8736 0.1172

Flavonoid content  y=231.253565+82.587625x;+8.709000x5+7.190375x5+41.0970
31.239304x3”

71x1°—7.722929x,"—
—4.264000x1x2+0.782750x1x3+11.740500x9x3

x1: Temperature (C), xs: Time (hr), xs:

% EtOH

Table 29. Optimal conditions of gaeddongssuk extract based on Response Surface Methodology

Items Temperature (C) Time (hr) EtOH(%)
DPPH radical scavenging activity 88.94 7.10 52.88
ABTS radical scavenging activity 89.71 8.03 52.52
FRAP assay 89.88 8.70 54.96
Total phenol content 89.92 9.23 54.06
Flavonoid content 89.93 9.23 54.09

O gsl AR Suksel ABA Hm
A

(1)

A
I EnlE = total pyruvate 2 thiosulfatee] $he=f

Al St Arls9 total pyruvate ¥ thiosulfate $HEFLS- Anl=3 v @S
307 o] ApkeRy FoksolA feldew
we} 194.09~255.86 mM/100 g¢] W99, thiosulfate =

=9ro ™ total pyruvate IF
& 496.71~565.97 mM/100 go|iTt.

Sl

% 5o



Table 30. Contents of total pyruvate and thiosulfate in fresh and black garlics

(mM/100 g raw garlic)

Samples Total pyruvate Thiosulfate
Fresh garlic 177.26+2.70" 178.33+4.49*
A 243.0946.46" 544.05+4.98"
B 255.86+2.00° 565.97+4.99"
Black garlics s B
C 194.09+1.92 496.71+12.25
D 218.01+9.70° 514.15+10.29°

A"EMeans with different superscripts in the same column are significantly different at p <0.05.

Total pyruvate$} thiosulfate &2k& A2 v]g| &S 2 total pyruvate Tifo] - do =z =9

BA|Zo| A thiosulfated] == 7F¢ =9kow, total pyruvateo] 7Fg kel CA|ZEof A
thiosulfate == FojF oz wolr),
Pyruvate= alliinO] allinaseol] ¢J3&}e] allicin & g2 Uole} A AAE = Aoz, ALeHr) &
Lo AFST A AAFo] Z=rtEvty BauElo] 9Jtk(Hwang JB et al, 2004). Thiosulfate
Aol 9] alliinaseo] 93} cysteine sulfoxideZ} £33 o] A= Ao R m]-$ EQHH
St &, &% 9 FTxo uf¢ oAl B o 2 (Ross ZM et al, 2001) v}=<¢] & thiosulfate
FFe 4 exd Wt & FolE Bddm RuE uh 9t (Byun PH et al, 2001).

(o

fr

2 EFet
7 Zo] Aulsof HlE IZrlsdA] foFHoRE =3k
o A AFEA Sk F s dPEL E FF
ZE2 60.03~77.57 mg/ge. 2 AAEY Feko] MY =
FEEL 5.90~6.36 mg/go 2 AET FoAE HolA ggor}t, B FEEAAS AAF
8 mg/ge. 2 FoFor =& ghako|r}.

Zrlse AzHgol AYPBFE 3 dE P Seprzol= fzr%ko] Akso] w8 ok T =

16 H = Z7+5 = (Kwon OC et al, 2006), 22 A2 23 Antsel ofe 8] 84
o] EYHE JEERE JEHAAY, FE Hoo BE 1FE %E‘EO] S7FeEE 7] w &l A
2l o] FrtE Ae R A E vl k(Shin JH et al, 2008a).

AER e FFES duryor EROE e &FH7] FedH, e FE2F
o] Afde FEF 257t 2475 £&, THETE ¥ HAAFTH 4] FIUEHE Ao
Huxo] gltk(Jeong JE et al, 2011). B AFZT} SrlsL detd FEEED & FEE94
FE&EHY §F0] o == o' Srks Fd 784 dEAd B2 FFHol ¥ =09, 4
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Table 31. Contents of total phenol and flavonoids in the extracts of fresh and black garlics

(mg/g extract)

Total phenol Flavonoids
Samples
Water extract Ethanol extract Water extract Ethanol extract
Fresh garlic 108.63+6.57* 47.40+0.814 7.29+0.71* 1.70+0.18"
A 179.04+5.77¢ 77.57+4.79° 27.0840.77° 6.11+0.27°
Black B 174.47+1.44° 60.03+0.44" 24.88+0.53° 5.90+0.39"
garlics 157.11+2.93" 68.51+0.80° 18.72+1.26" 6.26+0.77°
D 171.3240.80° 70.56+2.06° 19.95+0.53" 6.36+1.43"

“PMeans with different superscripts in the same column are significantly different at p <0.05.
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9] DPPH, ABTs, hydroxyl ¥ nitric oxide #t]Zr &~ AHZA &
Arls FEE3 ¥ w8k 2= Table 32~359F 2o} A|l59 H7FEEE 100, 250, 500 2 1000
ug/mLE 23t W BE AR H7F FEVF BoldFE L2ARAELS fHeR FUt
stgen, Auts FEE B8 Srks FEEA4 o AAGY] ¥ =g
Table 3204 Zrls & F&E9 DPPH @tz &AAE AL 250 ug/mL T A= 50% o]
%%, 1000 pg/mL F=ol A= 60.75~71.48% 2 &do] Z7lslH o™ BAIZFANA Fofyoz &7
ggdo] =gt AEE FEE] 42 & FEEEUE Hol 1000 ug/mle] FENAE o]
BEo] gAJo] 50% wgrolon, BAlFo| 52.35%2 Thh E& TAS HIth

Table 32. DPPH radical scavenging activity of water and 80% ethanol extracts made from
fresh and black garlics

(%)



Sample extracts

Sample concentrations (pg/mL)

100

250

500

1000

Fresh garlic

33.00+2.06™

49.82+0.47%
50.61+0.25%
47.38%0.41%"
49.96+0.77%

45.3740.23

56.10+0.06"
56.2740.90"°
50.66+0.49""
55.16+0.28"

49.93+0.39%

62.8340.42C
63.53+0.68"
55.33+0.51"
58.89+0.97%

51.90+0.25*

69.98+0.23%
71.48+0.59"
62.1140.29%
60.75+0.25%

A
Water
extract Black B
garlics C
D
Fresh garlic

A

Ethanol
extract Black B
garlics C
D

27.4540.36™

39.82+0.93%
39.71+0.30%
43.83+0.26%
43.18+0.19%

33.02+0.22"

43.42+40.29""
45.28+0.47"°
44.62+0.14"°
44.19+0.15°¢

34.11+0.12%

46.6441.00®
46.4440.28"
46.48+0.45%
46.09£0.17%

35.2940.28%

49.8241.08%
52.36+0.22%
47.3840.31%"
46.97+0.17%

Means with different superscripts in the same row(a—d) and column(A—E) are significantly different at p

<0.05.

ABTS #t]zZt AAZAL 1000 pug/mL
F2ZE0 46.42~5841%2 RE F59 E FZEL BAZEY &
2 FEEINME AAZFY &4 tia

Hydroxyl &}tz 2 AL 1000 ug/mL

o

52 45%

TEE

34).

Nitric oxide #+e]Z A~ AHE A
ZHo] 26.62~33.80%% CAE
&

ol AR He} 23 4

!

$

ojgto| o}, AA|

oA ol

illg

o

=9t} (Table 33).
T A SZulE &

F Aol B AF

EolAm,

A

2o] 1000 pg/mL

de Snts B FE25

B F&E0] 65.04~86.15%, &
oHor Egton, o

dol

=2 51.51~61.91%, ol
#oldoz

KeR
=
e

e}

-

=t} (Table

oA 49.54~58.33%% 0.
ol A felxoe g FAdo] ot} (Table 35).

53] Rt & FEA] T80l

o =24, @3l 93 7184 i &F¢] FUHEHAY] SR o A< DPPH #ir
Z aA" o SdE A slthe B 7b 9oh(Shin JH et al, 2008a,b). T <-o] DPPH &#}t]
Z aAGHY B AL dEE FEE0] dF FEEEY A =R, Srks
L 23H dF FEENAM © B2 2AGAHS BYon, hydroxyl Btz 2AGALS Arks
2 Suls BF e FEE0 4 FEEEY E3dthe 1% Utk (Shin JH et al, 2008b).

Srt=o] TA-EiE EYEA kst &4l & FEFEO H|E chloroform ¥ ethyl

AR
rlr
e

2 (Shin JH et al, 2010a)= &

& Ee dx

AFAHshE Aols)

2y ol WS



Table 33. ABTS radical scavenging activity of water and 80% ethanol extracts made from
fresh and black garlics

(%)

Sample concentrations (ug/mL)

Sample extracts

100

250

500

1000

Fresh garlic

10.95+0.45*
25.1340.69%"
26.55%0.47"
14.9240.67%"
20.81£0.36%

13.1240.75™
44.5240.31"°
46.21£0.29"
26.4140.18™
36.27+0.46™

17.7940.45%
68.03+0.92"
69.54£0.09"
42.4240.14"
58.26+£0.09

23.7140.45%
83.13%0.36"
86.15+£0.15%
65.0440.37%
79.66£0.09%

A

Water B
extract ~ Black

garlics C

D

Fresh garlic

A

Ethanol

extract Black

B
garlics C
D

6.3940.39**
10.6640.41*
9.4740.40%
9.65+0.31%*"
9.534+0.31%"

9.1540.32"
20.16+0.44"
19.18+1.96"
16.8440.72""
20.7240.95™

10.7440.414
33.06+1.48
31.414+2.40
26.70£0.49®
33.84£0.63

12.2940.46"
58.41+0.14%
46.4241.35%®
46.45%0.86%
51.7141.17%

Means with different superscripts in the same row(a—d) and column(A—E) are significantly different at p

<0.05.

Table 34. Hydroxyl radical scavenging activity of water and 80% ethanol extracts made from

fresh and black garlics

(%)

Sample extracts

Sample concentrations (ug/mL)

100

250

500

1000

Fresh garlic

26.81+0.60*

32.73+0.46%"
30.89+0.86
29.40+0.55%
34.75+0.77%

30.5440.46"

35.8141.45"
33.17+0.53""
31.9040.468
37.9640.79°

38.70+1.00°*

47.2140.79
44.49+0.40°"
37.43+1.22°4
47.39+2.10

44 45+0.57%

61.91+0.65"
59.98+0.95%
51.51+1.12%
59.3241.14%

A
Water
extract Black B
garlics C
D
Fresh garlic
A
Ethanol
extract Black

B
garlics C
D

21.81+0.92%

28.48+0.46"
27.29+0.72%P
24.35+0.88"
26.2440.53%

23.524+0.39

32.43+0.27""
30.1440.42"
28.78+0.82"
30.8540.55"

28.83+0.86%"

37.5241.40%C
33.2240.75%¢
31.72+40.27
33.61+0.72°

34.2740.93%

43.18+0.46%
37.3441.27%
33.0440.88
39.8440.66

Means with different superscripts in the same row(a—d) and column(A—D) are significantly different at p

<0.05.



Table 35. Nitric oxide scavenging activity of water and 80% ethanol extracts made from fresh

and black garlics
(%)

Sample concentrations (pg/mL)

Sample extracts
100 250 500 1000

Fresh garlic  13.19+2.08*  26.39+1.84"*  37.27+1.06°®  43.754+0.69%
A 247742.81° 37.73+1.45°°  49.54+1.75°  58.33+1.84%
Black B 18.75+1.20° 33.56+3.50""  46.30+2.12°  55.09+1.75%
garlics  C  15.7440.40**" 28.94+1.45""  42.82+0.40"  49.54+1.06%
D 20.3742.12°°  37.50+3.61°°  48.61+2.41° 56.94+2.50%P
Fresh garlic  10.4240.69°*  15.28+0.69"*  17.8240.80*  22.22+0.69%

Water
extract

16.4440.80°  21.06%£1.06"°  29.17+1.39"  33.8042.44%

Ethanol
extract Bla.ck
garlics ¢ 12.73+1.06® 17.59+1.06"®  21.30+1.06%  26.62+2.12%

16.44+1.45°  20.37+£1.06°°  26.62+0.80C  32.64+2.419P

14.81+1.45°  18.29+0.80°®  21.99+1.06® 29.63+2.23%¢

os)

)

Means with different superscripts in the same row(a—d) and column(A—D) are significantly different at p

<0.05.

MELH 2RSS do ZUETAL A4

= S—allylcysteine®} & 33} ﬂi}%
g A o A" EEE E9 FEA F8 BEEY FE
thiosulfate ¥eko] Z7lolxs W3}k =itk (Lawson LD, 1998).

B A3 A7, Enisd Auks $& 894 DPPH, ABTS, hydroxyl 2 nitric oxide 2t]Z &
A" Aol= gHZe F/H wek A5k wEride] 27| djiEolgta AZEH(Lee
SO et al, 2005). =3 A dd Snls A Z71o 3aksl A9 ol ARFA 2 giaks)l vks-

AEH (You BR et al, 2011), o] & AFIAE mz7iA 2

Fatsk #49-& S7HA71A "rk(Ide N et al, 1999). &=
o &

F%o] Golstm,

Suks AFel he gz BHL R/ FLSHBE 24 AEgArG 6o 4 L=
AZE S AZZPL AL Yomz ol WE oz WL

Al Zrksd & H dEE —ir%%oﬂ gk ofdAd aARAE Arks FEEF W
A 2 2

=
A3}= Table 363 Zo}. pH



Table 36. Nitrite scavenging activity of water and 80% ethanol extracts made from fresh and

black garlics at pH 2.5

(%)
o Sample concentrations (mg/mL)
ample extracts
1 2.5 5
Fresh garlic 45.26+1.82% 53.16+2.41" 60.00+3.65
A 52.084+3.61* 62.5040.00™ 87.5040.00"
Water aB bB bCD
extract  Black B 65.69+1.70 84.31+3.40 83.33+4.49
garlics C 47.0642.94% 61.76+2.94" 75.4943.40®
D 50.67%3.05™ 60.00+4.00" 81.33+2.31"
Fresh garlic 18.67+2.31* 37.33+2.31" 46.67+4.62%"
A 40.82+12.74%® 61.2243.53 67.35+3.53"8
Ethanol aC bC bB

+ + +

extract  Black B 48.84+2.01 61.63%0.00 66.28+5.33
garlics C 52.6343.16% 53.68+1.82% 64.2146.57"®

D 46.74+8.21%C¢ 58.70+6.79"5C 63.04+4.98""

Means with different superscripts in the same row(a—d) and column(A—D) are significantly different at p

<0.05.

AAA T A TFFAl FUEEO] SAe I oV 4 A 2 Ak 7
2 g o]l&FH om HFHAA AA oA LA EZAQ nitrosamines] S YT
9tk (Im KJ et al, 2000). ¥FHo)| =3} olm|x=Ate] 7lgulg o g

1
ol 0]—%]4\}?3% Jﬂr&]gi —%sﬁé}%cﬂ Kim SB et al, 1988) & a7 &

_%_
Nz 28-olg= Jang EK et al (2008)4 Hae} —,T/\}‘GL A3z A"
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W fAe AT, HoHAR, Holage ZHF ArE Table 377 PTh 7] AFL

Table 37. Changes of body weight, food intake and FER by supplementation of black garlic

and Gaeddongssuk extract in exercised rats

Total body .
weight gain Food intake FER

(g/4 weeks) (g/day)

Initial body Final body

Groups weight (g) weight (g)

Control 148.33%7.53™  295.00+10.49"  146.67+8.16°%  18.8940.05™  0.24£0.20""
BG 143.33+£21.60  293.33*17.51™  150.00+16.73" 18.9140.00  0.2540.29"
GS 145.0045.48 283.33+10.33" 138.33+7.53" 18.90+0.03 0.22+0.20"
MBS—1  150.00%8.94 306.67+8.16°  156.67+5.16"  18.89+0.05 0.26+0.10°

MBS—1  146.67+12.11  296.67+5.16"®  150.00+£8.94"® 18.73+0.44 0.2340.18"8

YValues are mean+SD (n=7)
’Means with different superscript in the same column are significantly different at p <0.05
NSNot significant

FER: Food efficiency ratio.



ol7} gl Ao FFHL 0.77~0.83 g/100 g bwE NEZ F2E FolT(GS)2 FFo] #9
Aoz 7bg Eka MBS— 1 o] 7k &gttt o] F3-2 0.37~0.44 g/100 g bwe] B9z =
E ATz e Ao, Srks F28 7olw(B6)R NEE FEE Fo12(G6S) ¥
ERE FolZ(MBS—1,- el HlalAq tha Hokoh.

rfo

Table 38. Changes of weight of liver, kidney, heart, spleen, testis and lung by
supplementation of black garlic and Gaeddongssuk extract in exercised rats

(g/100 g body weight)

Organs Control BG GS MBS—-1 MBS—1I

Liver 2.664+0.13V%  2.8740.43 2.73+0.08 2.84+0.17 2.74+0.12
Kidney 0.79+0.50*®*  0.80+0.36"" 0.83+0.20" 0.77+0.40%  0.79£0.42"8

Heart 0.35+0.03" 0.33%£0.02 0.34%£0.01 0.35%0.01 0.35%£0.03
Spleen 0.19+0.02"° 0.19£0.04 0.20£0.01 0.22+0.01 0.20£0.02
Testis 1.09+0.02"° 1.00£0.37 1.11£0.04 1.10£0.08 1.12£0.05

Lung 0.40+0.05"P 0.37+0.06" 0.44+0.02° 0.44+0.05" 0.44+0.01°

YValues are meanSD (n=7)
“Means with different superscript in the same column are significantly different at p <0.05

NSNot significant.

I NEE FE2 EFEY FEE 2ot AAeES A 457 Folg & H

=243 A7E Fig. 207 2th. tizFo] 157.18 mg/dLe 2 §ohoz 713 o ks
Btk A ToAs Suks FEE Fol#(BG)o] 210.36 mg/dL2 FoHez 71 won,
ME2 222 Fo]F(GS)L 158.80 mg/dLZ ZFT §A8 $Fo|Yrt. EFE] A=
MBS—I o] MBS— I o ]3] foHoz dgton, ol fxe 2 GSTF fFAFSHTH &

B =, Jain AK et al (1993) & Ali M®# Thomson M (1995)& <]JAFA]

3 AdoA mlg Foz 1% d99 Sl #2RE 5 vtz BRusiyen, Chang ML}

2] < nks 2 4u 57 2L alliumd AEFE

S FaATha 1ZE vl glo] B AFekE thatlt Aold

71‘3 ] g A A Arls2 4F, Sntsd 650 AEH

v} glom, ZnlsL Anlso] H]3)] sucrose TS ok 1.68), glucose $HEF-2 oF 2vj, fructose
o

o] ke 2y 328 AE =gkthE B vt 9Jti(Choi DI et al, 2008). BlSo] Anlso] Snls

i)



2 Azxse #A F ris U9 o3 F

o 24 oy dFRI Sulse ZHwgo] #Ade Aoz FPHAYE Eux o (Shin

JH et al, 2008a). £ AFdA = =

ANE F Fo FHY I BHo] e Aor FHHEY. MEES ZddE

= o] =& Aoz By v Jd=d(Ryu JH et al, 2011a), Z7 HAEsA B2 g 2t

3td ~Ef 22 AAAE &8 SHEE EHHoR LSt dHe FAst 79 4 ok
2 B 5 o] 9th(Ashok Kumar BS et al, 2011). e MBS— [ 2 MBS—II#& Snlsa} 7%

FZE Fo|Fd "l FoFor 3L AAaAL 5 e A
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Fig. 20. Serum glucose level by supplementation of black garlic and Gaeddongssuk extract in
exercised rats.
Values are meantSD (n=7)

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

(4) €34 = protein, albumin @ globulin 3t
Table 39& HALFZ A Zrtsd MESR F&5 ELGES 4570 FFANA Folstis o

Y ] oA gofiEel mAE TS dotrux ¥ & ud, 4Fw g 2EEY &
Fe A3 Aot F gl A gL 6.35~7.21 g/dLEE AFF 0 FAxt7b ATk
GER FF hzolA 4.42 g/dLYen, NE2 28 Fo]2(GS)e] 557 g/dLE fo &2
2 Zokom, I 9 AYFL 5.00~5.30 g/dLE ¥|5F FFor Zuisd NER FF EFE
o Fxo| WE o4 ol HolA ot} FREY FHS 1.52~2.21 g/dLe] HHZ AY
Tl fFe A7 gt



B3 % wHd g3 A ohvl=y 2T 4 wde] FHES Bsel AY v

WA AEE Hrtsted 53 AEE o] 8"t (Hwang EH et al, 2001). €% <¥7le &34
Z @ Ao 50~70%E Aty 7 wd AT fFAo AF UL Fo v 4%

> I, 51
FalH, dutror = wilAe] FTro ATAAES JHAH A @A thale] 2
257 dtk(Lee CU et al, 2007).

Table 39. Serum total protein, albumin and globulin level by supplementation of black garlic

and Gaeddongssuk extract in exercised rats

(g/dL)
Groups Total protein Albumin Globulin
Control 6.35+0.28NS 44240274 1.90+0.50™°
BG 7.2141.07 5.00+0.16" 2.214+1.09
GS 7.09+0.41 5.57+0.13° 1.52+0.52
MBS— I 6.85+0.11 5.30+0.10" 1.54+0.18
MBS—1I 7.1140.52 5.16+0.42" 1.95+0.81

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

NSNot significant.

(5) % BUN 3=

BAEEA SutET NES FF EFES Folst A Y a4 A4 FFE SHE 2
T}= Table 403 Zt}. BUN(Blood urea nitrogen)2 = @A A4 24 bl A ) Alo] AL L}E}
AEZ AR glen nuwd Aol Aekuide] Faf, A% wdrs Fol, Bk
oOFE Tl 3k A FeAlel FtEM, S5, AR, AW 24 cycled HAE Tl o3
ZAAFth fgo] 339 BUN AW E 5~21 mg/dl £Fo2 454 g
1984). & Aol A 79 BUN 32 19.34 mg/dLE Srls 3
MBS— I #(16.74 mg/dL)-& thzol Hl3] fo]dog vgtom, o
BUN &2 339 A4 &3le 2oz A=At 2% Aold AntsFS HA7MF
o|t A9 1% FolTol e txel vs] BUN s3Fe] F7l7F Holx] &
A fFeH ez FUkEo] BUN §aFe] F717F mhsol 93] J3F& dreve B1x th(Sheo
HJ 1999). olepzo] Artse] O &2 Aoy 7 249 7|5d 54& #2928 = 3o
= AHo| e, Zrtse Arted g 1294 s4AHE AZEN F
IV Fetiiole E4o] FUHEH, F71E 92 ofnibe] AT Ay 2 A

=

9JtH(Choi DJ et al, 2008). Wl B AFL AT} Sns ==

fr

O
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Table 40. BUN content on serum by supplementation of black garlic and Gaeddongssuk

extract in exercised rats

Groups BUN (mg/dL)
Control 19.34£0.96""
BG 17.47+0.33"
GS 18.81+0.37"
MBS— 1 18.7240.14"
MBS—1II 16.74+0.28"

YValues are mean+SD (n=7)

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

Table 41. AST, ALT and ALP activities by supplementation of black garlic and Gaeddongssuk

extract in exercised rats

Groups AST (U) ALT (U) ALP (U)
Control 82.33+2.08"% 23.00+1.00™ 22.10+1.93"
BG 70.00+7.00" 21.33£2.08 18.20+0.46"
GS 74.00£3.46" 22.00£1.73 17.67+1.89"
MBS— 1 73.6740.58" 21.00£0.00 17.58+1.74%
MBS—1I 74.0243.00" 20.67+2.89 16.69+2.35"

AST and ALT ; Karmen unit/mL, ALP ; K—A unit
YValues are mean+SD (n=7)
“Values in a column sharing the same superscript letter are not significantly different at p <0.05

NSNot significant.



)
71E & ﬂ-(Lee EH & Chyun JH, 2007). ALP=
= 342 F2E RS @22, TS T BT deste Aoz Eaud g
t}(Moon YH et al, 2006). B A8 Ay} AST FAE+= x| A] 82.33 Karmen unit/mLZ /\]

5 golwd = s va—‘li 2 Ekom, AF T A 0.
A

lt

(1) 84 % A2, 3% 3 3 A2 §F
AASEA B Asy 2EdsTl 2 AHA FoksT NEL FF TEERL Fol
33 Wgel 3 A4, FAAE 2 3 2AA0EY $Fe 24T Ao Table 429 2k,

Table 42. Total lipid, triglyceride and total cholesterol level on serum by supplementation of

black garlic and Gaeddongssuk extract in exercised rats

(mg/dL)
Groups Total lipid Triglyceride Total cholesterol
Control 182.58+2.89"5% 37.48+3.82" 70.2846.54"
BG 179.25+4.33" 34.92+3.15"" 66.07+4.01""
GS 170.9243.82* 39.88+£3.94¢ 65.56+1.08""
MBS— 1 166.97+2.96" 31.35+0.98" 62.02+0.72%
MBS—1I 165.5042.20" 32.974+0.52"" 61.004+0.52"

YValues are mean+SD (n=7)

“Values in a column sharing the same superscript letter are not significantly different at p <0.05
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(8) &3 HDL, LDL % VLDL-Z# & 3%
etd ~Ef g @l dﬂ AA Frted NFEE FF2 EFE Fold ©E €3 HDL-,
LDL— % VLDL-Z 28 E 59 W3E Table 433 2t} HDL-Ed 263 FFS ZE 4
kel o7t Hgont, 7H‘ % F2E Folve] tha Hgth LDL-Z#H2HE FFS
thzFol 39.28 mg/dLE §2fez Egten, MBS— 12 @ — o] thxTol Hs& f<
2 Z4E. VLDL-Z8 288 &3 txzo vs] MBS— [ Zo] foxoz Zhad A
o AT
HDL-Z »H &2 Feu4dste] ARR o|&HH, SH2HEE TxdRNA T 220 =
F&& FXFe 2N A AYE AAATAY BHAT e ZE-& 5 (Gordon T et
2 49 49A Utk NE=R

al, 1977), dtxez “FL& Zy 2H) FE= wolvd St
T FEF FolFd v HDL-ZFH 2HE9] FFo] FoHoz don, ol Inlsd ME
%9 7% EPE FolAdE MEX @Y F2E Folut HDL-Zd 2 F3Fo] 4
ote] Srks FEE FolEd AR I EH Yo ZFH2HES A5t FYA
3l=3) AAAg o] AL =71 A7) 9 (Lichtenstein AH et al, 2006; Rosamond W et al, 2008),
4 U Zy g E'E Fie LDL-ZFH4HEY FHe dxzTd Suks T %S
HY FE2E FolEel fAAA Aolrt YAt widHe] THEE Folrde foFHoew 7
A5 ZBded, 53 EFEY 57 2455 LDL-ZH 2HE Pae GS Z7470
AT,

AR oz THEY FE X wE ZH2HE FFd UAE Holxe ggtor, Zn}
B3 MNEE F2 THEY FolA o5y ©Y FEE9 FolEtt HDL-ZFH ~HE9 FHS
Z7bstal LDL— 2 VLDL-Zd 28 &9 FF2 AT AL 2 dSHJnh. &, A AR
of fEaHoR AEEHE Fg dFEFELS LDL-ZH 2HEo| Y FAALS 7&&* 7= wkd
55, 4A3EH 1¥Y, 9HH S, BUS, 2885 59 F380] f2r|= =4 (Cha BY,
2001), olf3t H=&& Hag & 4 g AW AN 77 Hold FAdaA Y o]
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Table 43. HDL—, LDL— and VLDL—cholesterol level on serum by supplementation of black

garlic and Gaeddongssuk extract in exercised rats

(mg/dL)
Groups HDL LDL VLDL
Control 23.45+2.18V48 39.28+7.83° 7.69+0.81°
BG 26.88+5.97" 35.23£3.41%¢ 6.88+0.73""
GS 19.4445.02% 36.4843.24" 7.62+0.42°
MBS— 1 25.98+2.08" 30.924+1.56"" 6.24+0.24"
MBS—1I 29.2343.33" 25.15%0.48" 6.724+0.28""

YValues are mean+SD (n=7)

“Values in a column sharing the same superscript letter are not significantly different at p <0.05
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7343t Z3l= Table 449 eI
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fFojHoz re gafol B FolT(BG)T MBS— [ ZollA 73 weir}.
FTAAY FFL dxzTod v JFrks FE2E FolvdA fHez vkon, fER 2
"olTd 223 Hg FEoINY. B M

=
BS— [ #3 MBS—-IZ& A g2 Txo u=
o]
XS
=

FE2E FolTodA 79
1

=
B
M
A=)
=
iyl
r U
4

Aoz b ve @ & Zolgth. Frhs
Mgz = g%q FolZe A5 FEo BE foE Bolx 2t

= =

= =
AK et al, 1993)4 AATFES FAaA7E Aoz g glon, nis *M%“M 99179l
allicin 9A] AW A2 FHFHL 3= Fd A2 Huso h(Yu YY & Shaw MY, 1994).
B AFdAs e vlste AP Srtsolv MEEY FE2E FolA AW AZE

Zo| gaHE ZFOIYEd. HEL F2EY FolA F A2 FFAE #9249 P42 By
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2z zHEe AW FIe Iuks F9 alicinol 2W EF 5o s 2o @
ool A 48 Aoz A



Table 44. Total lipid, triglyceride and total cholesterol level on liver tissue serum by

supplementation of black garlic and Gaeddongssuk extract in exercised rats

(mg/g liver tissue)

Groups Total lipid Triglyceride Total cholesterol
Control 26.98+0.73V¢% 11.11+0.77" 2.94+0.06°
BG 23.1340.78% 8.66+0.12" 2.26+0.08"
GS 25.21+0.42" 11.40+0.69" 2.86+0.05°
MBS— 1 22.40+1.43% 8.96+0.74" 2.48+0.07"
MBS—1I 292.79+1.49% 9.53+1.18% 2.3940.08"

YValues are mean+SD (n=7)

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

Table 45. Antioxidant activity by DPPH radical scavenging on serum by supplementation of

black garlic and Gaeddongssuk extract in exercised rats

Antioxidant activity by DPPH radical scavenging (%)

Groups
In serum In liver
Control 29.86+0.664% 49.63+1.64"
BG 33.81+2.44" 53.42+0.71°
GS 36.84+2.42° 55.77+0.84P
MBS— 1 38.00+2.34° 53.754+0.65"C
MBS—1II 39.43+1.24°¢ 57.09+2.55"

YValues are mean+SD (n=7)

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

AR FE2ES o8 ddTdA et B4L dxrid foHez Eston, MEs
F2E FolTe Zuts F2E FolzEd fodor g2 @At Bnken AEE F
Z EYES TEd we P DAY fAH FHele o Svks F2E FolTol



2 AT Ao xR fF93e2 )t H&e] Juks FEE Folwdd Hld NE
2 222 Zo|Zy MBS-I oA Gohoz =0 g8 Byl =3, Snlsn fEe =
Z TPEANAME FE7F & MBS-1Fo] 57.09% 2 MBS— I #(53.75%) B}t fo & oz gaks}

Futot mts 3 22 alliums: A EFol FiE FetEzol=et ikst &S HHT #-
9] © ™ (Haenen GR et al, 1997), Cavar S et al(2012)3} Ryu JH et al(2011a,b)& 7|=EZe] &
3 Bo] A8 Fo HEd B JEHolakn B WS vlo] 2 u
== = Akstd 2Ef A FFH e g 2 3k 29 kst &4
G Al wE AoR At Bed Fhest AES 23 2UE
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ZolsT AEL 22 EFEO] FALEN 93 sty ~EHAS H2F AHAA A
gL Table 467} 7rh. x| ATAtebE-e TBARS §3o 2 vhe

WQom, ¥4 2 7 22 BE gz vad A¥ze AAAEE gl foHom
1 B

Haw Aok o] A= 31.16~34.67 mmol/mLE AFF7kel Folz7t Aot 7+ 23
o] Aol 205.17~218.60 mmol/ge 2 AFTIte] Fo & Aol EAvk. 53], 4P F
Fatst gAdol 7HE HWUE Zrks FEE FolTddA ARG E FEFel 7HE wded, &
gt Zidol 7HY =dd MBS-ITolMe AZitstEel Fao] 238 ¥ AFS Ho
A8 FEE A3 A AZIIsES At e S (-)e duaAZt dHHAH

Table 46. TBARS contents on serum and liver tissue by supplementation of black garlic and

Gaeddongssuk extract in exercised rats

TBARS contents

Groups
In serum (mmol/mL) In liver (mmol/g)
Control 41.60+2.30"¢% 238.7244.40°
BG 33.11+2.17"" 218.60+5.31°
GS 34.67+2.38" 210.3344.13%"
MBS— I 31.16+1.81" 214.73+2.88"
MBS—1II 31.78+1.05"" 205.17+5.37%

YValues are mean+SD (n=7)

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



ety 2Ed 2= Age &4 /&@r‘j7 ikt B2 Atold] EFEoE dojuH
(Gutteridge JMC & Halliwell B, 1994), %o 2 <13} x| A w413} &0} malondialdehyde HEF
9] Z7}te) gt g AYPAFE & Eq1(Kanter MM et al, 1993; Allessio HM, 1993), B 2
BAEEE Tt Aol FHE & Aol It NER FEFE FA A

HEd 228 HE3 o8 st Ao o AAE 2N 4hsld 2Ey 27t
ZA =t} Haenen GR et al (1997)& alliums: 4 E & 65 ZgH-olE
F7F 2 AHFAY g duHY AAARZ ZEstd Al HAkstAE e S

o2y 22 REITYT BT ) Yok

:‘—1'

AN TR r[r
B

ot fo fu
i)
o

N

ksl 2B 27 §iE FHAA SeksEd EE FEF EFES FolEdes o 1 23
o gikst a4 #Ad rXe dFE FHI ZAF/= Table 477 Zvh. Az A9 FAksHA
(cytosolic antioxidant system)& B33k 7|H o2 o] 20X, catalases ZHAtg454AS F72 A
A3L2 superoxide dismutase(SOD)+ superoxide #o]ZH-S- A A3c}. Glutathione peroxidase
(GSH-px) & 3tghsa A7, 524, 48 Axe) B3 5 bddt 42 Bejsed 5
3], DNA9] #13] = |y 22 &48 Bste 98% 4484 APA Zlth(Niess AM et
al, 1999).

Table 47. Catalase, SOD and GSH-—-px activities by supplementation of black garlic and

Gaeddongssuk extract in exercised rats

Catalase SOD GSH—-px
Groups
mitochondrial fr.  microsomal fr. cytosolic fr. cytosolic fr.
Control 0.66+0.084% 1.17+0.13* 32.89+2.96% 193.92+26.46"
BG 0.74+0.08" 1.2840.07* 41.07+2.30" 230.12+11.78"
GS 1.20+0.06" 1.2440.05" 48.19+1.50" 281.76+14.22°
MBS— 1 1.5440.11°¢ 2.17+0.05" 42.38+4.21°% 278.69+19.30°
MBS—1I 1.4140.06° 2.3240.30" 47.37+2.88P 319.25+7.43°

Catalase; umol/min/mg protein, SOD; U/min/mg protein, GSH—px; nmol/min/mg protein
YValues are mean+SD (n=7)

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

2 43 Ay RE U Gh Aol Wzl MH AT EdEd, 53
microsome =& Eo) Al catalase GAAE At MEL =2 E Fo|Fo Srnts =Z2E F
olFRHT; foHo g =& HTS Ho o= DPPH gtz &A) 93 aH4ksl &4 (Table 45)



F5 FALEE Aol w3 Inis fER F2 %ﬁé}%% St NS 9 FEER
o Ao mkoh, EFEMBS- 1, oA FEd gy e] ol zhgrr}.

AR Abslabge] FH gdo= Z]'OO]'L_ AT B8R 250 #AE dialelA gt
AgtteE Bark ¢lom (Davies KJ et al, 1982), =3} ¢l7te %%%%% L= A9 3874 g
Oze BHA 7T B3] ZE 2 SEA] BANLY Ao = = atio| B9
wolS o X1 ¢lth(Davies KJ et al, 1982; Jenkins RR, 1988; Parker L, 1998).

BAEEE Tt AstA 2EH2E fFEAZ HAFHANA IZrte B IEE FEE E

59 TF=S Folgk 23 catalase, SOD & GSH-px T 3Hitst 4 F4=7F F71
N Ko

of Hs| &o] wolAlE ALer E W ol FE=E
= AL A3 AgH

HBux ¢gitk(Lee YM et al, 2009). Allicing st = E2
7L v} malondialdehydeo} Z-& A Aa}As}E 9o AL oA 5] SOD, catalase, GSH—px 5¢]
gaksl §40 @A ZUhEYTE BEa(lee YM et al, 2009)8} Snlsa) /g2 gats) &
dell Bodsts F8 EZo] EfExol=4 FeHsd EZolgts 7 Z3(Haenen GR et
al, 1997; Cavar S et al, 2012)2 w|Fo] & o, & AFA Srisd NEE F2 EFEY
=

FolAl AAU B Badel AL BY 4 UL AcE dAEth 4rle ARERH &
slsd AR THBL Telso) AELe] B 2ZERT B0 S50} 228
o o] WE ok kv Yol HF FEE 222 Azol gE AAHL nHs 2

] MBS—1o] &3 ¢d Aoz AerE i}

(1) AFsh, HeldHF, B Holas
Ef=do 9% YATFLE 4I3td 2Ef2E

= qud o Eolsy EL 22 BRE(T
brix+ 0.7 brix, 93:7, MBS— 1)2] ol Znpsoli} | %% By 2289 Folng EHFOR

A At g datstA o] 24-e UERiT. oA EF e FoldFe Eyst AFHA
4w A W A4St 2Ed X mAls dEFE dotR A MBS



ol e 7|Fez 39 1Y 100 mL, 200 mL 2 400 mLe] A Foz A5t 34 A
Folattt. ol A FH3}, o] dFHAF L 2o]EEL Table 480 YeERAATE AF AL 4F
% HAZ AFL 276.00~288.00 g 2 XTI} v 611 E o MBS—1007} MBS—20072 -9}

7F gl MBS—4002L8 foFoz A EAL).

Table 48. Changes of body weight, food intake and FER by supplementation of black garlic

and Gaeddongssuk composite in exercised rats

Final body Body weight gain Food intake

Groups weight (g) (g/4 weeks) (g/day) FER
Control 288.00£8.37"%  146.00+8.94" 18.8840.06"  23.50+1.84A"
MBS—100 282.00+5.70""  139.0048.94"" 18.73+0.17" 24.00£0.714"
MBS—200 281.00+9.62%%  134.00+5.48" 18.65+0.16™" 24.20£0.84"
MBS—400 276.00+£4.13% 135.0045.00" 18.46+0.28" 22.40+1.14%

YValues are mean+SD (n=5)

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

olgld XS AF FtRAAMAR E =dl, Frtsd AEE & EFEY Fol=
ARA] AFo =717t tzTel H]3) %}% o7 Ut 4ol HFHFS MBS-2007}

MBS—400F el A gk T 2ol wls) fej o= Hasgion, MBS-100E ] B-5-ol= Aol dH=
o] - FFLE PAA FE AR AGHAH. 4o]las2 MBS-200TA v =gter,
ol T FAR= gl MBS—400F <l Bl = Fo &g vt waks MBS—-400

E 4 Axol 1€ 400 mLol HAFLS AF 7t Ao/ 5 oy, Aol 3% 3
Hola &S AStAZIER ol2dt Bl E wf 200 mL/daye] AF o] HAste|et Az

(2) AST 2 ALT &4

FAEEN A7 A5ty 2Ed 2 A Brtsd EE FF2 EFE(MBS-1)9 Fold n&
U7 AEQ AST 2 ALT 42 Table 499F Zth. AST €42 MBS—40070] el 4g+
of Hs| felHoer Had FFoldled, O 9o dATdME FIA7E . ALT &4
= AST 243 fAREE B3l

20%9) LA EE AT FolFo 2N I Ao e 2EH A §8 A rled e &
=9 Eggels AST 3 ALT &4=E #ar7led, vks #2889 =71 0.5%% Z¢En
1%% W o141 AFolg Ethe ELﬂ AtH(Lee SJ et al, 2009). A E v RS A EF



2L 59 FEAx EE nEH2EHE €5 42 dFH FolA

AST 2 ALT B4 E7} A 87t §3E Rolx| gok=d (Kang MJ et al, 2008), 2 A2z}

ot 2252 gz v fodez AST B34S AaAAY, ALT &4 #a

} S AAA AxZ HZN Fris FEES

= dFo) FEEE Fold A3 AST AL 3% o FolAl, ALT 842 1% o4

3 B vl 9tk (Lee ST et al, 2011). o]& 3k 2

e AST 2 ALT &4o] A izl @4y #FEol glemg Fukso wwkHd i

AST & ALT 49 Has AEFY e sy 2 B2 T 7|93t B o]
ATt

Table 49. AST and ALT activities by supplementation of black garlic and Gaeddongssuk
composite in exercised rats

(Karmen unit/mL)

Groups AST ALT
Control 82.33+2.08"1% 23.00+1.00"
MBS—100 81.50+1.32" 23.75+0.44"
MBS—200 80.33+1.53" 23.50%1.32"
MBS—400 74.17+1.04" 20.67+0.58"

YValues are mean+SD (n=5)

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

(3) dF AAAHE

FAEFA 5 At 2B A Zuked NESE FF THEMBS- 1) Fold w2
P A QAL Table 507 2o}, €2 £ A4 FFL tlzo] 182.58 mg/dLE Zrnls3} 7
T& 35 TEEY FolTET FoHoz Eton, MBS—1007 MBS—200%-2 tjZ7o] H]3|
o= glon}, frAaZo] wgttd. MBS—4002-S tzFol w8 < 7% 7459t AR
FFe gzl HF MBS-1002& fXE HolAE ko), tha A4d Aot

MBS—200 & MBS—40072 7} §-o 3= x_—]giob]_ A Zaw Agkolglom, MBS—1002
W mmEs) Hol felHow Pa® F£FEOAT F THlHE FFL Uz BS 73.62

mg/dLE Sehsa NEZ $2 TREY FolZl val folgoz Bghom, MBS—1007¢]4
L folatE Holx Ygtort, ARS FolFel Bolgel wel folF Aoz FaHE Y

o1t
Fuh}y Bz oF 4ol o|2H vhsel mabel hF 90% ol
o) AT AT} FAFEL AR sAH] AU Wood D, 2001). pHse] A4 A=gL ol



o) &7 8} 912 ™(Sheo HJ, 1999; Kang MJ et al, 2008), nls3} A& 59 B3 Aui] ¥
FH2HE 52 HEzTo H]sﬁ oF 20% AR, 2L ¢k 15%AE FAEQO nfse
A7l e folte g AR Huso nhew 48R0 JagsuEolastn BT o
91tH(Shin JH et al, 2010b).

o

Table 50. Total lipid, triglyceride and total cholesterol level on serum by supplementation of

black garlic and Gaeddongssuk composite in exercised rats

(mg/dL)
Groups Total lipid Triglyceride Total cholesterol
Control 182.58+2.891% 37.48+3.82"F 73.62+1.71°¢
MBS—100 177.63+2.88" 39.88+3.94" 72.2840.87°
MBS—200 175.53+1.30" 35.10+0.80" 69.34+£0.98"
MBS—400 169.53+0.65" 34.95+0.73" 65.20+1.07"

YValues are mean+SD (n=5)

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

Ed2E f0% A6 SohsT ATL F2 EFROMBS-1)9] FFe 23

Table 513} Zt}.

Table 51. Total lipid, triglyceride and total cholesterol level on liver tissue by supplementation
of black garlic and Gaeddongssuk composite in exercised rats

(mg/g liver tissue)

Groups Total lipid Triglyceride Total cholesterol
Control 27.1441.01%"% 12.04+0.33% 2.9440.06"
MBS—100 27.25%0.70° 11.9040.48 2.9620.03"
MBS—200 24.78+0.46" 11.95+0.77 2.9040.02""
MBS—400 23.70+1.07% 11.23+0.24 2.83+0.02"%

YValues are meantSD (n=5)

Values in a column sharing the same superscript letter are not significantly different at p <0.05.
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MBS—=200 5! MBS—4002 thzTd B3] fodog ZaHJrt. SAAY FF2 T
Hlel AR FolAl vatt gasrle stsloy, A Addael fah g

Z ZU2HE FFe g2Fo] 2.94 mg/gel e, MBS—100 2 MBS—20072 thz23 &
Azp7E YA}, MBS—4002E 2.83 mg/ge 2 tizel Hls] frodom e faolrt. u
gA st 2B A gasy] A Frksd AR F2 EFE(MBS- 1) A A4HF
2 200~400 mL/Qe] W7} A FFolgtm HzHt).

S & A A S48 AR EN I 2 A FAS gaAT, E2F Fds
HES MAdA7I= Z371 vk 22 2HE Aol A rhsdt debAje] B9 AA

zAo] 2 A4 IFL gz vE FogFom ganolFon, nts FHE HIlFgo] 2
2ol Zko] 3] 0.3%, 0.5% = 0.7%% Z71E1FH e 1 0.7%9 = A7bE A FodAHd
FFE Hol= Aoz By ut gJok(Lee SJ et al, 2009). o]am HAo 7+ Ao 2 Zy -~
HE 2 FAALY FFoAE FARE AFe =2 veith. meka mhgo] Ao] Fol H7tE
A f& 92 W) A3 AFFs AT Jg Aeg FHAY. B AL Zn}
=} NEE FF THEA B 4 60 kg AFS V|FLE T o 200~400 mL/Le] HLA7E
23t 2~Ed 2o o3 A A Mo FE AHFQ Aoz A
(5) E% g 7+ =29 gitst &4

St NEE F5F TZEMBS-1)9] Fol7t BAEFl A% 4ty 2Ef 28 a3
Bz dy 2 7+ 2F9 ikt @48 DPPH oz 2Ad 98 243 Ax= Table
529} Zth " o] ghatsl BgL x4 29.86%G 2™, MBS—10072& 227 §ASE 4
Zo]gth. MBS—2002-2 32.13%%.21, MBS—400%-2 39.55%2 200 mL/Y o]4F Fo|A] &ata}
o] foHd F7HESE B 7 AT 1 22 grtel 4L tjz2TolA 49.01%9 2
™, MBS—100 & MBS—2007< 277 4932 Holx| &ttt MBS—4007o) A 57.01%2 =
400 mL/Q o] FolAl HlZ24 b ZA ] Fitsl Aol foHo g FUIHE @At

Table 52. Antioxidant activity with DPPH radical scavenging on serum by supplementation of

black garlic and Gaeddongssuk composite in exercised rats

Antioxidant activity by DPPH radical scavenging (%)

Groups .
In serum In liver
Control 29.86+0.66""% 49.01+1.56"
MBS—100 29.83+0.67" 49.52+0.68"
MBS—200 32.13+1.75"° 50.0340.40%
MBS—400 39.5540.73° 57.014+0.75"

YValues are meantSD (n=5)

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



Chung ST et al(2000)2 #H< A &4 B I AE Foldt A3 vlFo|ol 13|
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A Azstet g ol %QX—‘IEE HaEdon, A AAANEEY FHFE T FFE
the olefdk gAtgAle HAFFFol B oEF ez Biud v vk JAIE ez
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2bA AFAES 60% 2 90% 59 S FHSIS W Y F (AR E FFE &F
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Table 53. Catalase, SOD and GSH-—-px activities by supplementation of black garlic and

Gaeddongssuk composite in exercised rats

Catalase SOD GSH—-px
Groups : : :
mitochondrial fr. cytosolic fr. cytosolic fr.
Control 0.66+0.06" 33.57+2.774 196.92+6.70"
MBS—100 0.72+0.03* 35.364+0.80% 203.38+7.68"
MBS—200 0.95+0.13" 40.79+2.76" 213.38+3.62°
MBS—400 1.2740.03° 48.63+1.29° 250.65+4.40°¢

Catalase ; umol/min/mg protein, SOD ; U/min/mg protein, GSH—px ; nmol/min/mg protein
YValues are mean+SD (n=5)

“Values in a column sharing the same superscript letter are not significantly different at p <0.05.
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dAEEA Q7 AstH 2EY 2 fibA Zetsd ES 5 EFEMBS- 1) AA
ikl AA Sl FEI HAHFL 200~400 mL/LQ Ao UEhdTh weld Zrisw)
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Table 54. Food intake, body weight gain, FER and organ weight by supplementation of

product(MBS—p) based on the black garlic and Gaeddongssuk composite in exercised rats

Analytical items Control MBS—p
Food intake (g) 18.81£0.15™Y 18.82+0.22
Body weight gain (g/4 weeks) 149.17+2.04Y 148.33+2.58
FER 23.7241.73" 23.6240.91

Organ weight (g/100 g body weight)

Liver 2.70+0.07" 2.7240.03
Kidney 0.7840.07™ 0.7940.03
Heart 0.34%0.03" 0.34£0.01
Spleen 0.19£0.01 0.21£0.02"
Testis 1.0940.02™ 1.08£0.10

YValues are meanSD (n=9)

*Mean compared between control and MBS—p are significantly different by student t—test at p <0.05.

NS : Not significant.

Table 55. Total protein, albumin, BUN contents and AST, ALT activities by supplementation of

product(MBS—p) based on the black garlic and Gaeddongssuk composite in exercised rats

Analytical items Control MBS—p
Total protein (g/dL) 6.1320.20™" 6.2440.10
Albumin (g/dL) 3.9540.09™° 3.5940.20
BUN (mg/dL) 10.6740.79 13.03+1.10°
AST (Karmen unit/mL) 70.25+3.77" 64.50+2.38
ALT (Karmen unit/mL) 24.25+1.71" 22.5040.58

YValues are mean+SD (n=9)

*Mean compared between control and MBS—p are significantly different by student t—test at p <0.05.

NS : Not significant.
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Albumin % @A hFE& AA|st=H, FE 7k Hol 55 o9 LAEEE &
H A dth(Soriani M et al, 1994). 2 A7 2=} 2k3}8 ~E# 2~A] MBS—pe] Fole 94 W &

R FFF dglde FEEd TS FA Rote Aoz #udEt B ATl IZrks
EEL uFH2EE Aol B AST 4L foder FanyA Rt (Kang
MJ et al, 2008), & A ZAuo|x] Suled /fELZ] & EFEL 400 mL/Y FolA| 2ks}
A ~E# 27t fiE e AST @48 Foyoz g tH(Table 49).

Table 5594 B nie} o] Sulsd NERS] &2 EFES Ho|2Z2 3 WE AFY
A= 300 mL/Y FolAl ASTE &4 Ziol FAHA A2 ekt olefdt Aates A
of gHE MEL 7|dE Aoz FPFHAHAL. ol nhed Al EFEo] 4T L
314 2Eg2oA AST E4L AdaAAdE Ei(Lee ST et al, 2009)2 w]Fo] Fzts)
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Table 56. The lipids profiles on serum and liver tissue by supplementation of product(MBS—p)

based on the black garlic and Gaeddongssuk composite in exercised rats

Lipid profiles Control MBS—p

In serum (mg/dL)

Total lipid 267.83+4.07" 251.52+4.09
Triglyceride 38.14£3.34" 36.21£3.13
Total cholesterol 71.53+4.54" 64.55+1.15
HDL—cholesterol 24.67+2.39" 27.13%2.56
In liver (mg/g)
Total lipid 27.75+1.15™ 26.11+1.48
Triglyceride 13.50+1.68™ 11.86%0.18
Total cholesterol 2.7140.20™ 2.30£0.21

YValues are mean+SD (n=9)
*"Mean compared between control and MBS—p are significantly different by student t—test at p <0.05.
NS : Not significant.
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Fel2HE B S §FE FoATE, TS TAEA Aolg B A4
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TF2 AR B2 AT AT FFET okt AZ A glucose
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o2
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Zm ]’E-‘/]’ 7H‘“”*4 FE EFES ol T AR AFS Ay 2EHS fE F A
Holatd 3 g 3 H9 kst #AI A AR FFEe AU (Table 57). 3

oA AME 39.72%2 FAHA FUIE EAH. ]
166%™, i AF Folwol 54.29%2 Srts fEE] F5 ELGES w22 d
AF AFHA AAW GarstA A e fAYV S FEE AR FF =T
A AFASE FFL PFFo|l 47.98 mmol/mLFed, ME AE F
mmol/mLE ¢F 34% =7} Z44E Ao = JeEMTH 7F 2329 Az
ANA FelHoz =ged, AL AF FolAl thxaol Bl # 21% A= o= A
ARl A ATstel w2 A7 FFRY 54 3FE]
T ey ~Ed 22 §8 oz A4 57 f‘%&i}&l WolsE e Az zydr. o
Fo| ole AAW hAloldE do7]a DNA &4, #et, Eddo], §-379
Ao ze g4#HA grt(Halliwell B & Gutteridge JM, 1984). o]]dt 29| 7}als)z
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Table 57. Antioxidant activity and TBARS content on serum and liver tissue by
supplementation of product(MBS—p) based on the black garlic and Gaeddongssuk composite in

exercised rats

Analytical items Control MBS—p

Antioxidant activity
In serum (%) 26.10+1.24" 39.724+1.91"
In liver (%) 48.16+1.22 54.29+1.33"

Lipid peroxide content
In serum (mmol/mL) 47.98+2.50" 31.54+5.24
In liver (mmol/g) 191.87+3.20° 151.41+1.85

YValues are mean+SD (n=9)

*Mean compared between control and MBS—p are significantly different by student t—test at p <0.05.

b Al Fe Folvt AstA 2EHAE fE3
A%t Ail= Table 5837 Zt}. Catalase, SOD
CEEEE LTS
AZol EAlsks B4 sad o Fizt woAAR L@ o mat BA Al o
=

plzk

3 A4 & S—allyleysteine at=9 F8 &%

7 #HE oy s FAE AASHE el e Aoz Bid dH 9tk (Peng Q et al,

2002). 9= g A3 A3}z AEg 2] S—allyleysteind] Fole 7+ 2 A% 23 9] Z]Zélﬂr/\‘@}
1:1_

ST EN Fao] 7hd A ?Hﬂ%ii 213 o] o wlo Eﬂrx—‘l?_ Ao =2 ii’ﬂ‘ﬂ
2t} (Shin CH & Thm J, 2008).

Glutathion(GSH)-& glutamic acid, cysteinem glycine© 2 % tripeptide® cysteine®] —SH7|d]|
719150 Fd4E 72 GSHE "t ol# 3k GSHe A% &84 fatadd 39 AL 4]
7V F7bgHel whet 24 AbaFel Aol FUHE of wie FastA ZHE-Erk(i LL, 1995). Kim
MJ & Lee SJ (2002)E f§4tAc €FA] 3212 Fol3 A HAATd va] 20% BE]
GSH-px Aol Z71e AL =3 59| catechineo] 43t Al2 2+t A EHhe] A7|BHE
At 2 RE Wolste] olg EABAPY FHZH FXE FAAMNA FEH 7143 Zer FA5
At A B AT AoME Sulsd NESY &5 EFE E olE Holxz2 g

AFAA Giksh G Yol BRI M3l 3718 A AR gAY BdvE, Fehuiol
=, Znks Fo 29 BA 53 gL AT 2ol A% Pust ave 9% Aoz ARE

o},



Table 58. Catalase, SOD and GSH—px activities by supplementation of product(MBS—p) based

on the black garlic and Gaeddongssuk composite in exercised rats

Antioxidant enzyme activities Control MBS—p
Catalase (microsomal fr.) 1.15+0.05" 1.47£0.11°
SOD (cytosolic fr.) 31.66+1.54 45.68+1.32"
GSH-px (cytosolic fr.) 223.924+9.53 261.51+12.78"

Catalase; wmol/min/mg protein, SOD; U/min/mg protein, GSH—px; nmol/min/mg protein
YValues are mean+SD (n=9)

*"Mean compared between control and MBS—p are significantly different by student t—test at p <0.05.

— 104 —



8) Zuls RYEHE LB AZE AP AANER 47

Suls BREHE $EES AZs) S5t s B NABY ZHA 7] d78 394
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Table 59. Screening of functional plant materials for antioxidant and immune enhancement
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LAATEz Sl B3 2
Z29 wWa#Hyd A,
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¢ Food Sci Nutr 11: 268—272
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Table 60. List of functional plant materials used in this study

Sample code Korean name  Plant parts used Scientific name

A T 71 A Fruit
S

2713

Lycii fructus
Root Scutellaria baicalensis Georgi
Fruit Acanthopanax sessiliflorum Seeman

Flower Chrysanthemum indicum L.

Root Dioscorea rhizoma
Root Paeonia lactiflora Pall.
Root Salvia miltiorrhiza Bunge

Morus alba L.

EQ"U@UOW

Leaves

Root (dried) Zingiber officinale

Fruiting body Phellinus linteus

Flower Zea mays L.

L 2=
" L=

2y

llu
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mL, BM2%& 324.30 mg/lOO mLolglen, ZalRxole TS 16.87 mg/lOO mL 2 20.51
mg/100 mLE F% SEF ot /HELE FE5E°] F7E BMIG, BM2GAlA F Hl&s & &
o= FFe FoHo R FUHE AL

Table 61. Total phenol and flavonoids contents in mixture of black garlic formulas and

Gaeddongssuk extract

Total phenol content Flavonoids
Sample code . . .
(caffeic acid mg/100 mL) (quercetin mg/100 mL)
BM1 179.75+0.45% 16.87+0.80"
BM?2 324.30+1.79" 20.51+0.06"
BM1G 337.17+2.05° 49.38+2.76°
BM2G 463.07+1.55" 64.23+0.80"

ADMeans with different superscripts in the same column are significantly different at p<0.05.
BM1 is mixed black garlic extract and MHE—2 (70:30, v/v)

BM2 is mixed black garlic extract and MHE—2 (210:90, v/v) and then concentrated to the 100 mL
BM1G is mixed BM1 and Gaeddongssuk extract(0.4%)

BM2G is mixed BM2 and Gaeddongssuk extract(0.4%)

(2) Zrts BEF=3 MEE FE259 F7d ©w& DPPH stz &~AEA
E 2 FZEo| FHrlo wE DPPH #lulzr £AZA-E Table 629 o]

FE(51~54)7F S7H el et 2AgHL foHez Fesidint. A
1ol 19 13 A 7159 BM12 31.26~81.64%<] WL, BM2& S20]4te] Fxoj A
50% olde 2AZEdE B BMIED foFoz & LAGHUT MEFES FE555 3
7} BMIGSF BM2GE S1~S39] S =R E HEZ] H7} f50 BE o7} T3
Ao 2 YEPF O, S49] FxoAE 1 ztol7t thA Zoprt.

Kim KB et al(2006)2 = % & A&4E FEFE A /&S FZFE°] 50 ppmollA
50.1£1.2%¢] DPPH &}tz 2ABAL VENAL, 50%9 £2AGHS 9= A8 F
53.96+0.81 ppm¢l #Ae =z H3k v} Qit}.
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Table 62. DPPH radical scavenging activity in mixture of black garlic formulas and

Gaeddongssuk extract

(%)

Concentration condition*

Sample code

S2

S3

S4

S1
BM1 31.26+1.85"
BM2 39.43+2.46%"
BM1G 53.3143.46%
BM2G 56.62+1.57%

41.42+1.32
52.70+2.05"
77.55+1.66"

77.07+1.35"

60.79+1.58"
74.96+2.69"
91.76+1.00°

93.1841.73°¢

81.64+1.48%
90.01+3.59%
92.05+1.22°%

96.58+3.09%

*Concentration condition :

S4 @ raw material(100 mL) was diluted to 2.5% concentration with DW

S3 @ raw material(100 mL) was diluted to 1.25% concentration with DW

S2 @ raw material(100 mL) was diluted to 0.625% concentration with DW

S1 @ raw material(100 mL) was diluted to 0.3125% concentration with DW

a~I\leans with different superscripts in the same row are significantly different at p<0.05.
ACMeans with different superscripts in the same column are significantly different at p<0.05.

Sample code refer to the comment in Table 61

(3) Zrls EFER TSR FE2E9 FH7Md o2 ABTS stz 2AEA
Table 632 Zrts EFER HEL EF & ABTS stz 2 ARHS Ve
DPPH &tz £2AZ1} mlx7tA2 Suks B /MEESe] Hrbel uhet %Efﬂ%&lii
oMoz AAFA 25T} Snls B R A= S2 o|Ate] ko)A BM1z BM27H)
FolHd Aol BTt NEE FE2E 1 A7t A FAe 7P Ee
50%0°]/¢9] £2AE4E B =H, o]= DPPH &tz £AGAHAE FAEE AFdo|er, Su)
T 55 MEEY FAVtR gL AAEEE 4T3 S7HE F de ez
Ryu JH et al(2011b)& /W& o FEFE] 7] FEF5 v3] =2 ABTS gtz &A=
dE el ol o FEEY F HE 4 EHETE ol 4 |
2 B33 bt JdEd, Srts EFEd MER VIR fvd 2AZEAH] AsE AR AE
o F dE FFol &AL ez FAHT

rIJ[l‘
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Table 63. ABTS radical scavenging activity in mixture of black garlic formulas and

Gaeddongssuk extract

(%)

Concentration condition*

Sample code

S1 S2 S3 S4
BM1 32.9442.29% 43.55+0.63" 59.36+1.41%" 86.40+2.01
BM2 33.96£3.51** 51.93+1.17" 72.9242.79" 95.0942.94%
BM1G 54.87+1.16% 77.20£0.46" 95.20+1.01¢ 97.4140.91%¢
BM2G 56.01+0.77%" 82.08+0.69"" 97.76+1.60° 99.15+0.49

*Refer to the comment in Table 62
a\leans with different superscripts in the same row are significantly different at p<0.05.
A"PMeans with different superscripts in the same column are significantly different at p<0.05.

Sample code refer to the comment in Table 61

Zrks 5%
64} do}. Srts HEEY H7F w27t FUHE ]
7heke AeR veigen, 53 ¥R FE2EE H7HE BM2Ge #49 %!o] M =g o
<& BMI1GY T}

Table 64. Ferric reducing antioxidant power in mixture of black garlic formulas and

Gaeddongssuk extract
(FeSO4 eq uM)

Concentration condition*

Sample code

S1 S2 S3 S4
BM1 23.61+1.64** 43.35%8.89"" 81.00£3.13* 174.48+9.82%
BM2 36.91+5.82%" 59.70+1.52"" 121.3545.04®  241.96+6.00%
BM1G 68.57£5.03% 140.91£6.09"  273.5245.65°  510.30+11.84%
BM2G 82.83+2.62% 156.2243.53"  287.26+10.32"  553.35+13.23%

*Refer to the comment in Table 62

a~\leans with different superscripts in the same row are significantly different at p<0.05.

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

Sample code refer to the comment in Table 61
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Lee HH et al(2010)2 Znls9] Hrt s=7F Bobddd ol St
F7lE = Aoz Rustged, ol B AT 54 Aagon, =
ml FRAP &/4do] F7ts= zo =2 sAddEnt. maka] FRAPRH o3 gHiksl &do] 4kshnkg-
oA 2 AEsts F450l29 Ty &

= &
svbse] gaol golg

<] = =5 S Justs Aoz E ) (Gordon MF, 1990) Zn}
5 E3E #alollgl /ELe HUlE SEE e QoA AyE A thik Aldx] &y
2 823 23 5 UL Aeq ogAAG

(5) Zols EFEF HELE F2E9] Hrlol w2 Fe™” deold &4

Zrks BFE MES FE2ES Fvbl wE Fe'” deolw 248 54T
659 2tk Fe™ Ay o8 Z4L O i3zt &4 A9 FA3 AT BT Sl Fxd
Al BM1# BM2& f-9] &<l Aol giglom, BMIGS &/do] 71 =%ARh S1EY =& =%
ToME Suks EFE TR F7tek NER Tl o8| /o] FUlste] BM2Go A]
FojHoz &Ago] =yt

o7 Fekx) TIE9 A 9]3 A3} (Cho HS et al,
2002 AEFE B AL 35 %**01 -‘.EOV o BaEo] gltk(Lee
JM et al, 2000). mlse] kA7l HrbElm A ksl @Ado] Assiglon, o= JOW gl
FAoNA dZE&A 7t 715 M E&FHA Aoz B 015}(Lee SJ et al, 2009). B 4
oA AFEE 5% AR
2013), Znls3 =43 &

2

e A8y 2E

£ e
fr i)
rlot O_>~|.4
& T
L
ol
12
yo 2
ru]o =y
o,
>
s
N,
N
o
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Table 65. Fe*? chelating activity in mixture of black garlic formulas and Gaeddongssuk extract

(%)
Concentration condition
Sample code
S1 S2 S3 S4

BM1 9.66+0.88%" 10.51+0.57%4 17.80+0.71" 28.69+0.28%"
BM?2 10.42+0.43* 13.54+0.33"® 23.96+0.43F 39.5840.16%
BM1G 14.77+1.78% 24.15+0.28" 44.60+0.28 63.73+1.08%
BM2G 12.50+0.49% 24.62+0.66" 4517+0.57< 62.03+1.62%

*Refer to the comment in Table 62
a~I\leans with different superscripts in the same row are significantly different at p<0.05.
ADMeans with different superscripts in the same column are significantly different at p<0.05.

Sample code refer to the comment in Table 61
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10) Zt8 4 &Rl A% SnlsE BFES i vivo A FA HIL

(1) AlFwst g Aojag

Ef =S o]&3le 537 AL EH EERE L2 HFHAA Zrks BEFES
Foldl wE AFHU3 2 Holass 543 AIe Table 667 Zoh. ZE AFFolH AF
AZFL Tnls BFE Fo]#(Ex—BMI, Ex—BM2)¢] &EthxF(Ex—con)d] H]& Aoz =7}
std=dl, A4 &5H Suts HFEY ot Frlo) s Aol dAHAZe] tha =9 Wi
olg} AZHE} AolEET F o] HXETo H3 AT =god, Snls EFEY TE
of W& folAe AUk

Zrts 9 & FE2E, o5 EFES IFAA FoladS W Svks FEE FolTY 4
ol AdF Fo] el APFel & FoFor EUW Aol Ints AAQ wut wjFEolgte B
17b d=H(Lee SJ et al 2013) B AF 25 {FAFSE ZAFo|Urt. 1Y 3024 mjd A5
< 3 HFH A JMEE FE2E FOlFEY ISrteT NELY EFE FolwolA Aol AAH
o] folFo g Z7lH A (Kang JR et al 2013)% B AF Auto} FASHTH B AFoA 29
of 13]4¢] rg3Ql FFo 3 AT Hae HHF AR AAEHEH, Ex—BM2Tol A
Ex—BM1THt} AF57IFo] thazt Ue AL Snls BFES Fridez 4AT 3¢ AT
e ZAARE BT F UL AR d4ddrn

Table 66. Changes of body weight, food intake and FER in exercised rats by interval training

administered with black garlic and herbal formulas

Sample Initial body Final body To‘tal body Food intake
code weight (g) weight (g) weight gain (g/day) FER
(g/5 weeks)
Control* 133.33410.00™" 337.14+12.54" 200.00+5.77* 20.54+0.71*®  26.85+0.61"
Ex—con 133.33+10.00 351.43+15.74"% 214.294+17.18% 20.2940.65" 29.314+2.44""
Ex—BM1 135.56+8.82 378.57+22.68°% 241.43425.45° 20.87+0.28° 32.57+3.26°
Ex—BM2 135.56+8.82  372.86+9.51° 235.71+7.87° 20.89+0.49% 30.82+0.49%

YValues are meantSD (n=8)

NS: Not significant.

FER: Food efficiency ratio

¥ “Means with different superscript in the same column are significantly different at p <0.05.
*Control : Non exercised group with normal diet administration

Ex—con : Exercised group by interval training with normal diet administration

Ex—BM1: Exercised group with BM1 supplementation

Bx—BM2: Exercised group and BMZ2 supplementation
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Table 67. Organ weight in exercised rats by interval training administered with black garlic

and herbal formulas

(tissue g/bw 100 g)

Sample
code

Control* 2.6240.08™ 0.35+£0.02% 0.76+0.06™ 0.22+0.03° 0.40+0.06° 1.05+£0.10™

Liver Heart Kidney Spleen Lung Testis

Ex—con 2.5740.16 0.3240.03% 0.77+0.13  0.19£0.02*® 0.394£0.03*®  0.9940.09
Ex—BM1 2.6440.23  0.33+0.02°%  0.7240.03  0.20£0.03% 0.39£0.03* 0.98+0.08

Ex—BM2 2.4940.07 0.33+0.02°%  0.74+0.02 0.17£0.02% 0.36+0.03* 0.97£0.05

*Refer to the comment in Table 66
abNMeans with different superscript in the same column are significantly different at p <0.05.

NS; Not significant.

(3) % vld 437, FEEY IF
83 FHEE A Erotg ERES Fold dFdA dF F wid, g8y 2 FEEY
SheFe

A tARE Ol A iAo zn gujde] o8- e AN Ae] Zaut AlTel Fas
=Hl(Koh JB & Kim JY 2002), &Ll vl 2FTd v AT F7kFo] B3t (Table 65),



Ex-BM1F9 d% wuld ko] & ZA0g & o B A7 £33 1A S5 <
& Agude e e AR AIREHA, Juks EFE Folv EF ¢FH #FF U1
2 HHE3 e FA BEEE AR JAXER Znts ERE 13 33 HFH F

Table 68. Total protein, albumin and globulin contents in exercised rats by interval training

administered with black garlic and herbal formulas

(g/dL)
Sample code Total protein Albumin Globulin
Control* 7.01£0.46"" 4.19£0.31% 3.0440.23"
Ex—con 7.1840.31"" 4.3240.56"" 2.80+0.76""
Ex—BM1 6.89+0.33" 5.0740.87%¢ 1.83+1.02"
Ex—BM2 7.3740.60" 5.1540.70° 2.48+1.13""

*Refer to the comment in Table 66
YValues are mean+SD (n=8)

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

(4) AST, ALT = ALP &4

Efedef o HEAHA &F5E TAG FFHANA Srts BEFEY Foldl iE FF AS
ALT & ALP 48 =733 Azl= Table 699 vletdl vlel ol AST EA4HL &%
(70.17 Karmen unit/mL)o] BA#(54.50 Karmen unit/mL)ol] 8] & A] F 1.38) =gtow, En}
ETE ol &% txad va fFoFez AU ALT 4% AST 47 A1
7 =

b 232 FolRol FAEEG foHoR te $EAA 7

]
=

=

=2

e H

ot
o

nts SEE 4T golAZl F 244178 134 F&o] mE o d3 AST, ALT &4
2 foHoR Fristen, Suts §5 FolTe AATH fAGE FE7HA I EEHJEH,
ol AlR9] itz BAHT FHEo] glow, ksl BAgo] & AEY EHEFols gAFY
2Ef 2o 93 7H7]5 AR a4o8d] FUHE AT 5 As ALE BaEo giri(Lee SJ
et al 2013). 1%¢] vls FEEF ol $953 2Ed 2 &

vl 2l (Lee ST et al 2009). B AFoA 59 P o), AAHQ Eq
2o 93 7+ 75 ATEL Ao AL Aoz FAFHEZ Snis BEIE Fo|g o5 F
AT AHJTE AL A Lo ~EH 2 O3 S3lans 98 £ ULe AL

2 Al E.
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Table 69. AST, ALT and ALP activities in exercised rats by interval training administered with

black garlic and herbal formulas

Sample code AST. ALT . ALP .
(Karmen unit/mL) (Karmen unit/mL) (K—A unit)
Control* 54.50+2.35" 9.17+0.68" 16.78+1.80"
Ex—con 70.17+4.17" 17.00£2.90" 21.9942.46°
Ex—BM1 58.00+2.97" 11.3241.77% 14.44+1.66"
Ex—BM2 55.17+3.54% 9.42+40.38" 13.7741.92*

*Refer to the comment in Table 66
YValues are mean+SD (n=8)

AYalues in a column sharing the same superscript letter are not significantly different at p <0.05.
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A4 FEe] Wz JYnagel dyel g0 ¥ 2oz Azd

1FBL AGBG A HFY Folsh T 2319 FASY Fd WE AF YLEYE
SERTE JI54 4o % Hatolm, BB FHAY W WA FA £IATE 90
2oz AT A LFUZTH /154 AF FoITU AAHE B SN
2ES £Y BYAE V154 4B Folol BB FoAE Holx ¥gvhm BuE w9l

t}(Song TC et al 2005).
Y A BEFe Fole EUZT v EF F ZY2HE

ol A4S HY=d, A= FEA

QTH(Kim SW et al 2013). =3+ Egje=d
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Table 70. Serum lipids level in exercised rats by interval training administered with black

garlic and herbal formulas

Total lipid  Triglyceride Total HDL—C LDL-C
cholesterol HTR

code (mg/dL)

Sample

Control* 217.52+3.10° 39.89+1.74% 68.33+1.16°% 24.52+1.40" 35.83+1.33° 2.79+0.14"
Ex—con 213.50+5.57° 39.71+1.34°% 67.15+2.33% 25.07+1.63" 34.13+1.77% 2.68+0.14"
Ex—BM1 204.33+10.52° 38.28+1.73% 66.11+0.79"® 25.03+0.89* 33.43+1.08% 2.65+0.11"

Ex—BM2 183.91+4.68* 36.06+0.97" 64.70+2.57* 26.70+1.07° 30.79+2.24" 2.43+0.10"

*Refer to the comment in Table 66
YValues are mean+SD (n=8)

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

4 42e Table 713 2. £59 7o o
A, FAAY 2 3 FU2ESe] FF AE AW gtk F A4
qHow dgtor}, FUETRE KR

A . of B3] foHog ol Znts BFE F
T mE fFARE EJth. F FU2HE FFS FAT 2 EHERTEY S BYEE
FolwolA fejHoz FAasAT

FPR3 2Ef 2o Hsle rle FE2EY ©E Folv FIES qFd g iz A
AR Wl FoaE HolA gstont, HER B9 EFol Al tETe HlE rE 9
A% S aHHor FaAFAtE B (Kang MJ et al, 2011)E B A7 AHSGE &
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Ed 204 Ex-BM2EANA 44 gart #9189 Aoz 2 0 Svbs BPEY A&
A AHF HALERH 2dHE 2EA2 oo Edo] ¥ 2

Table 71. Lipids level in the liver of the exercised rats by interval training administered with

black garlic and herbal formulas

(mg/g)
Sample code Total lipid Triglyceride Total cholesterol
Control* 23.794+0.56" 13.75+0.48" 2.744+0.09"
Ex—con 22.6840.914" 13.50£0.97" 2.70£0.08"
Ex—BM1 21.50+1.47% 12.91+0.93" 2.5840.06"
Ex—BM?2 21.20+1.38% 11.3941.09* 2.4940.11%

*Refer to the comment in Table 66
YValues are mean+SD (n=8)

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

Som, Foks BYE FolEe £E NZZED fHon UT 53 dF AdTis
FFe Tvhs BREY Fol FEd meh FHY Fol2 BPoU, FERAGME FelA7t
A9t

TRHS} 2EHLS W2 FH N2 &
mlsoluh HlEHEl Bio] @Y 3 FolTEuE o5 T FolTdA foHez FAFHIAU
tH(Kang MJ et al, 2011). 453t A F3 A Srtsd HELR] EFES Fol3 I3
gyt txA e At E FFE EFUETdd HE fFoFHez HAFHAE
e s 938k gaksl @l 71d® Az (Kang JR et al, 2013) A A A7pstslel] 9
3} malondialdehyde?] o] AEFQ #H= FgFE o3 AHlErt= R (Azuma K et al,
1999) 9 dxjst= Z#AATh F, AAl= A HoIAY FAHT @3 5ol A Akstd 2E
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o fz AW B9A 48 2 3t=u (Davies KJA et al, 1982), o|wj aatsl &Ao]
E2 Aol BEAY Folg A wolrlse el st et Az,

T3 ux Aoz H|gto] = HF A 5 I mvlEs FolF A9z FF A
AIHR3E FEFE EEETE 37 rts goldl o8 fFYHA FAE Bo HRHAAAR
AR FAae FFET Ao A o3 gyt ¢ & Az HudF v 9dtk(Lee
HM et al 2010). & AFAAME o] F Suls BFE FaFo] U Ex—BM2Td A Az}

FojHor Uo oz B o dYAGRRE zHFHE 43y ~EH~E

Table 72. Lipid peroxide contents in exercised rats by interval training administered with

black garlic and herbal formulas

Sample code Serum (mmol/dL) Liver (mmol/g)
Control* 37.62+1.53" 185.05+11.36"
Ex—con 49.55+5.27¢ 201.67+8.68°
Ex—BM1 38.01+0.51" 174.44+7.08""
Ex—BM2 30.10£0.93% 165.70+8.75"

*Refer to the comment in Table 66
YValues are mean+SD (n=8)

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

(8) =A< izl a4 B4

537t HEA fakh 25 A Srks BEFES Fold dF9 1123 F ik &
284S 54T 2= Table 733 2o &30l 23) catalasest GSH-px 42 #43}
7b glglert, SOD&4ge] fejH ez SriHAY. Srks 3= Fol4 Ex-BMlZ2 etz
o FoRE HolA] dgtor}, Ex—BM2T 2 froHo g F7tE Tt

AAg HEo fAkL 52 AA W s 54 FEE FTHIIH ASHY] AFAE F
H2 4hsld 2Eg 2o thdk ol 5E S FhA 7 (Kawanaka K et al, 1997), €34 &2
23H ozl E4 FAHL FAATE Aoz g A Jrh(Guie CA et al, 1993). E38] A}z
Aol A AR 2 AT A oA AdFeE LAY, FEZEE kst Edo] &
Y2 A Al A oS 243 2 F drk(Sen CK et al, 1994).

BAEEA 8 ated 2Ey vt fEE HFHAA Setsd NESE EFEY Fole A
W ksl 54 @48 STMAHEEE AE AAY Faksl &4 Bl e Aoz Bud
B} Qth(Kang JR et al, 2013). 44 258 3 2EAFEANM AW 289 4Fe

8 z A
AaAA MzsBd AR AEu BAZe] H LEN F A Lol B

>
>
o
ox
filo



= B15lo] 9tk (Seo JH, 2008). A A&
At gtebAoll o3k kA tisk S @] ol Al Woy FAtel] EEA o, o
2AEH 29 didx E%O] Hcty gy - Quk(An CS et al,

[
B d7dn g4 27 f57o wE catalaseQ‘r GSH—px &/4ddl z}o|7} gle AL
Hol % At You, ZAles A Srts BFE Fold s st a4 #/do] 7

;L

5 =
Ae Adlel YFABRRE 2R 5 e o) 7HHe §AH, FAH 2EH 26 QoA
Zohs 2 2

Table 73. Hepatic catalase, SOD and GSH—px activities in exercised rats by interval training

administered with black garlic and herbal formulas

Sample Catalase SOD GSH—px
code (umol/min/mg protein) (U/mg protein) (nmol/min/mg protein)
Control* 0.62%0.05"% 53.48+2.32" 449.8249.92%
Ex—con 0.64£0.02" 44.85+1.53" 438.18+16.04"
Ex—BM1 0.74+0.04% 51.9642.72" 472.37+15.74"
Ex—BM?2 1.1240.18" 58.80+1.26° 497.1047.89°

*Refer to the comment in Table 66
YValues are meantSD (n=8)

A~CYalues in a column sharing the same superscript letter are not significantly different at p <0.05.
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— ksl A4 EAS St JiE AF FRTE A4St 2, 4,6, 8 " 10% FEE =

T 2A% 2y wx7 2555 242 fo¥ez Frtstksle, §3 ABTS &

S E A7MEo] 95.3%2 ul$ B& £ABAHL UEhfgon, Fe'

chelating &/4-& A 93 BE AT FoNA AR =9 A 34 2 &4 94 7t

— oe} Ay 715A4E FAstuAt ofFAE AAZA, a—glucosidase ¥ xanthine oxidase
A EA-S SAHs9 ™, a—glucosidase APEAHE 10% FENA 28.3%= 1 Ahzke
gaksl o vlsiAe woka, XO A @42 AR v1vt SUHESE foHez

Z7lste Ao 2 10% TEANAE 2% 5 A5 v8] oF 4.38) Z7}3F 63.8%<] A &l
o
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=2 20%7+A 3 AEgL
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g Ao A fructoses} glucosed] FFo
+ A Bz Zpol7t FAgkE. {714 F 11F0] AEEILH, B
FFelden, thiog Zefoge. EFES f714F FF2 MEH-19] o

— EFE(MHE-1, MHE-2)9] A2]&/d-& v]wdt A3} xanthin oxidase AL A&
T F74Sel wet fojHem Assiden, ARt diae HolAl o
—Glucosidase A& 500~5000 ug/mL F=HYNA MHE-2¢] &Aoo ¢ =

- E9EY ¥ de 2 ESEkolE g MHE-201M foldoz wglon, @its
2 ARY F=7F FUHsh weE feFoz Aestded, fFEAAEY Tl
MHE—-20] MHE-1Xt} {9302 =98

® EFE WY F4E 45 27 A5 w2 AEFGL 100 ug/mLofA] 84~91%H 2

™, 10,000 pg/mLEENA= 50% m|gto]qtt. RAW264.7 A Eo)] LPS X8 & NO AL F

Aol wls 108 F7hst et 2% £%E EF 500 ug/mL FEo4 NO A4& 50% 3

AAFH L. PGE.9] T = A B3 2ol 7t Akt TNF—q, IL-103, IL—-2, IL-6%} & A

573 cytokined] THFE A EAHYRE HAaH & AFZ2Y HAYEFRY EFES €5

4 Ao At BHAY ZoR AE Frts BEFES &3 AF AR A A=

=

=
de FENE F de Aoz Ve,

e 32 T
o He
a

TN (Artemisia annua L.)& Ay 55 7oudd QoA AEsE AL Ao} o] & &
AASE aEANA 2097 AAAZR 9T, 73k (Artemisia princeps Pampanini), <F
(Artemisia Princeps var Orien talis HARA) B 1212:(Artemisia iwayomogi Kitamura)-S AX
AL TYstd AEE AHE3FAT

(2) A5 dFF5E

MESR, Zsteks, ok& g9 x4 2+ 100 goﬂ ZOHHQ FTHTE 7Fle 60C #8730 A 12

7 A

A 23] WES 228 F 52
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2) Pilot FRAA ZnlEs @ NEE FE2E AXZAL HF3
Srls S sty 15v)9] EL 715te] Table 18] &% @ A|Fto|A FE31F o, 7FE
o

%o zgol tatel 3089 BL Jhetel BAT PHon FEANUT 2 F2L FdAzs
of —20Co] Bys) Fglom, 48 HAel 2000 ng/mLel FEZ 345 gl AHESsh

Table 1. Levels of extraction conditions in experimental design for extraction from black gar—

lic and Gaeddongssuk

No. Temperature (C) Time (hr)
1 110 2

2 110 4

3 130 2

4 130 4

5 120 3

6 110 3

7 130 3

8 115 2.134
9 115 3.866
10 125 2.134
11 125 3.866

k)
il
)
=
offt
e
A
i
i
flo
N
N
S
(@»)
S

©
©
©
<o
=
O
©
o)
o
VO‘I
©
©
wW
<
,ﬂ
O
=
(e}
pas
O
<
—
(e}
=
=
N’
o
e
o ok
rfo
t
ol
-
£

s AFZAT et A7 Zdo] 7 5% Setsd JNES FEEY EF e
ASHY7 27 AAFE AF B5 v Lo ot 7 brix ¥59 Znts F2E7 0.7 brix 5
£ FZEL 9372 TFP3 AL Hlo]2E 39 AFL AxsYT. Srisy £ A5 T
of ti3] 10uje] E& 7iste] Y FE2-FF7E o8t 120CoA 3AIHES FE2S &
A3t AL FEole dale TR st ARSI

AAaFozM oluA] FEE 5t AF AF HIFEY AMEE A3 stuzr AEE
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, 73 2 S Errd)S FYste 90T A=l k7](JSSB-50T, JSR, Gongju, Korea)
ANA 60 rpmeZ IHAF|HA 124]7H4 33] wiESte] A FESIUT F£2F AlEE® EF
Dol Ag T AF 2 AXAIZ T —40CoA Bt Ao AMgstgs. 24 282
ikt & W & Sl AME-SHATH

(2) Zrted AANEF FEEY =FE Ax
AAE 5Fo] HAANEFE A3 A (Phellinus linteus), 35 (Scutellaria baicalensis Georgi),

St (Salvia miltiorrhiza Bunge), ¥ (Morus alba L.) 5 Z}ek( Paeonia lactiflora Pall.) & zZ} A&

g FE5to ¥R EFS AMHE-1), 5F9 A5& 479 &8 185t (Table 2) Z+2z+

100 g, 13.5 g, 134 g, 21.2 g 2 37.6 g¥ 533 T F A 5F 108]¢ E& 715t 90T
7

A 12/ 33 wiESte] A4 FESIAT. FEES FEOX F EEgstied, onf HA

F 5% FEE(ZntE BRE)2 A4 B &35t 5% % 192 243}
on, "ty L JFo 2 3 FS5HIbY o) 70:30 (v/v)e] HER EEFSY HE ByE

. 3 HFAFo = 9o (BML), BM2E 19 33 HAHS
100 mL2 stlem, Al 1AF 718 AFste] in vivo 4
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Table 2. The combined ratio for mixture of 5 kinds of medicinal plants

A Iy Ly ol 2}ok

(Phellinus  (Scutellaria (Salvia (Morus alba (Paeonia

Sample name linteus) baicalensis  miltiorrhiza L.) lactiflora
Georgi) Bunge) Pall.)
Yield (%) 5.7 42.13 42.47 26.92 15.17
Yield ratio to 1 7.39 7.45 4.72 2.66

P. linteus

Weight (g) 100 13.5 13.4 21.2 37.6
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22 238 10094 Z2 AT URAZrE 245

3ttt pHeE & A B2 #35lY pH meter(Model 720, Thermo Orion, Waltham, MA, USA)=Z
FAstaen e AEHAVE o8t FAstAH.

(2) F2E ZAE =H

FokEd TS FE2Y AMEs TEY vEE 4T ARAL R SHSUG
ZM == spectrophotometerg ©]-&3te] 280 nmol A FHRFE WX ot 43 FH= @
o2 VeIt

(3) Fe=g &4

A8 3 goll 32t FHTE 7heted IA® TFI thE 100 mLE AFE-3te] 4,000 rpmell A 10

n}
£
2
Mo
1%
BN
o

#3sted 0.45 um membrane filter 2 sep—pak Cis cartridgesd
22 HPLC(Agilent 1260 infinity, Agilent, Santa Clara, CA, USA)&2 B 435}4
Table 37 o F3 =&
AN BAT AneRE GG,

F3E 4 (Sigma chemical Co., St. Louis, MO,

Table 3. Conditions for free sugar analysis of garlics

Items Conditions
Instrument 1260 Infinity (Agilent)
Column YMC—pack Polyamine I (4.6><250 mm, YMC)

Column temperature
Mobile phase
Flow rate

Detector

35C

H,0, Acetonitril
1.0 mL/min
ELSD

(4) {714 B4

A A 10u)e] BAFTE

el AYETH F FE2ol3 F ol4e sep—pack Cu

cartridgee] E3A17] th& 0.45 um membrane filter2 oJ@}s}le] IC(ICS—2100, Dionex, Salt
lake city, USA)2 BAsYct. ol B A8 columnd IonPac ICE—AS6 analytical column

(9%250 mm), detector= suppressed conductivity® ©o]&3st91, o]FAL 0.4 mM
heptafluorobutyric acidE 1.0 mL/min¢] £&5 2 o]EAFon, AW 25 = 19C2 §A5+YT}.

S 712 EFES oxalic acid, tartaric acid, citric acid, maleic acid, formic acid, lactic acid,

acetic acid, succinic acid, fumaric acid, propionic acid ¥ glutaric acid(Sigma chemical Co.)Z&

AH-3T.
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(5) & He 9 FErolE HF
Z Js JEHe EZnts &) BFE 1 mLd Foline—Ciocalteau A]2F 2 10% Na;CO3-&H-L
Zkzh 1 mLA A2 7hshe] A2olA 1A7F ¥hgA171 & 760 nmollA FHEE AT
Z ZetErolEs FEE 1
ethanol 4.3 mL& X} &2 7}l T8t Ao A 408 7F vhe-A] 7] the 415 nmo|A] 3%
E =A39t & dAEs ¥ ZgH-olt THe TFEAR A7 caffeic acid ¥ quercetin

(Sigma Co.)& ©]-&%F A o3 Axtataitt.

mLe] 10% aluminum nitrate @ 1 M potassium acetate 0.1 mL,

7) Ftsl 9 Aegd 3ot
(1) DPPH #&vZ &~A%
DPPH &tjzr &2 AH%-& 1,1—-diphenyl—2—picrylhydrazyl(DPPH)dl| 3} A A}3o g3l7 =3

Attt 96 well plateo] 10 mg/100 mL T% & ethanole)] &3]3 DPPH €< 100 plLef] d¥ &%

o] Al 50 uLs 713 & Ao A 10%7F plate shaker(MX2, FINEPCR, Seoul, Korea)2 &

g3l 3 30&27F wsA|AH ELISA readerE o]-83t4 520 nmolA S3FE=E =H3519th. DPPH

gz 2ATE ARV B3V F3E ¥(%)E JER T
(2) ABTS oz iﬂ% =73
ABTS &tz 24 5<L 7 mM ABTs €99 potassium persulfate® 2.4 mMo| HEE &3] A

7 b el A 12~16A17F EF ¥h-gAZ1 & o] & 415 nmoll A FFE7F 1.57) HES F

F2 ZASF AFESEH T 96 well plateo] ABTS £ 200 uLE £33 & dA5T A&

50 uLE 7}38te] Ao A 10%7F plate shaker(MX2, FINEPCR, Seoul, Korea)2 Z%3F ¢}

ELISA readerE ©]8-3} 415 nmolA TF 55 Ao, ABTS &tz 2 AHSE A8

H7bel g AR H7he] FEE v(%)E YEh AT
(3) FRAPH | &%t 3itsts
Zols &ujd BRI ES st FRAP(ferric reducing antioxidant power)Z&3-<& 300 mM

acetate buffer (pH 3.6), 40 mM HClol] €33+ 10 mM TPTZ(2,4,6—tripyridyl—s—triazine) &< &

20 mM FeCly6H.08 22t 10:1:1(v/v/v) ] v &2 mE] EFE thg 37Ce] 844 5% F

oF 7123k T FRAP =38 7|22 AL&35t9 T =, 96 well plated] A& 40 ulL, FRAP 714

N 100 uL B FFHF 40 LS A2 EFste] 37Coll A 487 #8-A17] F 593 nmol| A F%

T8 ZAsten, FeSO2 248 a2l tigste] gA4ksit.

(4) 9™ =4

%73

]_

Olt

-lﬂ do 12 S

FZE 1 mLo] 200 mMe] <14t &=l (pH 6.6) & 1%2] potassium ferricyanide 1 mLZ 2}
2 7 o 50C 9] 8730 A 2087 whgAIF T o 7]o] 10% TCASY 1 mL& 7tshe] wh
-2 AAAZ T 5,000 rpmellA S5EIF ARG F AL AAHA 1 mlLd %?‘r—’f— L
ferric chloride €9<S z+ 1 mLA %3 & 700 nmolA SHEE =AY H, A 59 g9

ge F3ro ztow e
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(5) Nitric oxide &2A%F =3
Nitric oxide 2AH%5& A& 1 mLo] 10 mM sodium nitroprusside €< 0.5 mLe} 20 mM Q1A+
Zd(pH 7.4) 2 mLE ZZt 71ste] AA2oA 15087 w2 A AT, of 7)o 0.3 mLe] Griess

reagent (1% sulfanilamideE /3= 5% A2HEA + 0.1% naphthylethylenedi— amide &,

1:DZE 713 & 542 nmoll A FF =S SA 5. Nitric oxide £2AFL [1-(ANEH 79 5%
T - AR d2FY FHE/AAHVMY F35)]1X10022 YER AT

O_L,

(6) Fe' chelating B4 =%

Fe*” chelating 43¢ A& %% 0.2 mL, methanol 0.8 mL, 2 mM FeCly4H,0 &9 0.05
mL % 5 mM ferrozine[3—(2—pyridyl)—5, 6—diphenyl—1,2,4—triazine—4 4"—disulfonic acid] &% 0.2
mLE E3sle] Aed A 1087 8447 & 562 nmollA] EFE2 =AY 229 Fe'?
Ze o’ B4L Als Tl tg AR HUbY F3= v2 el Ao

ofAAA AAFL 1 mM NaNO; £ 0.1 mLo] A|5¢ 0.3 mLE 7}tz 0.1 N HCIZ} 0.2
M FAx &hZdlo g pH 252 A3 t}e, &= 2 mLE 71319}, o] 848 37°ColA] 1
Al ZF 9re-A) 71 & 29 ZAFR-A 2 mLe} 30% AR o 2 Q&3 Griess reagent(1% sulfanilic
acid 1% naphthylamine=1:1) 0.3 mLZ X & 713 & A&t TFsbe] 2Loa 1587 23

_?_

20 nmolA FFEE SAHSAT. ol FAE 2ARHLS A T dE AEHIH
9 F4= ¥ (%)= JeER ATt

(8) a—Glucosidase A& =74

a—Glucosidase &4 As]5<L 5 mM p—nitrophenyl a—D—glucopyranosideZ 0.1 M potassium
phosphate buffer(pH 6.8)¢] 7}l wke-71A 2 dtx 0.7 unit/mL a—Glucosidases} A8 F=
ES Az 71 & 5498 Hrtste 37CoA 1087 vhgA7l &, ¥k AHEYD p-
nitrophenolg 405 nmo A EFFTAZ =F35}e] a—glucosidase FA9 AA =2 JERIQ
=3

(9) Xanthine oxidase(XO) A3|&A =74

Xanthine oxidase A& &4 =& A4 == 343 A5 0.3 mLe] 0.1 M potassium
phosphate buffer(pH 7.5)¢] xanthine 2 mME =¢ 7|4 3 mLE H7lstgth. 7)o 0.2
U/mL (Sigma Co., USA) F%¢ XO 0.3 mLZ 7}3te] 37ColA 3027 ¥H&-A171 t}& 20%
TCA (trichloroacetic acid) 1 mLE 7}8}a] w88 AXA7] &, vrell Zo) MAH uric acidE
53 % 292 nmo|A] =A5IATE. A £ )3+ xanthine oxidase A& AL A 5&H] Hrl
o 37 FFE ALES WES(%2)E VYERAAH

3

ik

i\

3

8) m9~ H|ZAEE o] &3 W2
Ho

(1) mb9-2= vFA 2o £ 3

g WAAEE Relaly] el A% wTHOR FesE HANY T uEe Tao

O
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2 A Zste] RPMI 1640 vt oz 2 F A7 fefBoz 7P E4ste] AxE f2A
At 29 AE FgAe wjN oz 28 A FHstar, RBC lysis buffere] Ao 587+ A
gste] AEFE AASATE A7 AAE vZAE= thA] RPMI 1640 wj kool FEAHAIA,
trypan blue solution®.2 @3k & hemocytometerE ©|§3st 1 AlxFE

T 5.0x<10" cell/mL& 22kA17] thg 96 well platee] 100 Ly 233 & AT Z45 =3

o ALssIE

(2) RAAE 245 27
b 1 WAAEY F45S dobry] Astel CCK-88 o83 W RAME AHes
At MEZEEE 5.0x10" cell/mLZ EAA 71 ©FS 96 well plateo] 100 uLA BF35}3 244 7F

5% CO, incubatoro] 4] #joFat & RPMI 1640 wjekle] A|89] HZE%x7} 10, 25, 50, 100, 200
2 400 pg/mL7t HEE 24 w2 mA St thal 2442F B¢ 5% CO» incubatordll A wjj %
stk o 7le]l CCK—-8 &g 10 uL¥ £33 the 3417k FF w3t & ELISA readerE o]
Pom, 7t dge SYPHor 33 wE A5

(3) Cytokine =%

HEE Irtsd ES 35 s 5 gy 9 A2 F
o 7Hg &gl -3k 99.3 1 0. s

H A E F5E 5.0<10" cell/mLE EAPAZ] the 96 well platee] 100 ul¥ EFala 2447t
5% CO, incubatoroA] wjet3dlt = phosphate buffered saline(PBS) fd o=z o] Fith
Lipopolysaccharide(LPS) ©= ZL& v X|d] wxHE A3 A EE Z} welld] 83 & 3A|7H
Zol ujekslyrt. vl & AWML FHste] ELISA kit(Cayman Co., USA)E o]&
cytokine(IL—1B, IL—6, TNF—a)9] =2 & =A3sl9 ).

Z H|lg AA=HS cytokineL 2 coating® 96 well plateo] 50 uL& H7}sle] 37 Coll A 90&
7+ ¥r8-A]71 & washing buffer2 43] AAsYth. o719 100 ule] streptavidine—HRP
solutiong A |8t 1417 &t oA ¥hgA|Zl & thA] washing buffer2 33] A3 th&
di(2—ethylhexyl)—2 4,5—trimethoxy benzalmalonate(TMB) substrateZ 100 pL = g]ste] 3027+
Bl A7l & 100 ulL<¢] stop solutionge Azl & 450 nmoA TFEE =AY

9) QAAIEES o] &3 /Yt AFe HYTA FH

(1) AZ ujef

a2 A A ZFQ RAW 264.7 A E+= st A 5238 (KCLB, Korea Cell Line Bank, Seoul,
)=

Korea)o| A Bokdkglom A Zujoks & 10% FBS¢}F 1% pnicillin—streptomycing Z 3=
DMEM #}A o) 4 37°C, 5% CO, A2 ujokalArt.

(2) HAMNE A=E 534
oo A A Z 3l =4 AL CCK—8 assay(Cell Counting Kit 8, (Dojindo Molecular
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Technologies, Inc. Gaithersburg, MD, USA)E o]&3F ¥l BEAHS A3l 0. MEFEES
5x10" cells/mLZ EAFA]7] thL A E wjFE 96 well platee] 80 uL® 2335t 37C & 5%
CO; incubatoroll Al 24A17F B+ wjoFst &, 5% 3 Algale 20 ulA HE3Yd. o
E THA] 2447 wjFst & CCK—-8 89 10 ul
At

—_

Jz

Hro
N

roli mg‘
Au)
mjo

ﬂ
a4
=2

=

(U8
>,

N

N
=

(o]

2,

O
o

<2

el

C

wm

>

&
reader® 450 nmolA FFEE A3
(3) Cytokine =%
oo PAME FEE 5x10° cells/mLZ 22kA]7] oh2 96 well plates] 80 uL® 233}
1 24A17F B¢F 37C 2 5% CO; incubatoroll A Hj3l & 52 g3l A5

-

=l < 20 ulA
2252 147+ & Lipopolysaccharide (LPS)E %259 th. o] thA] 18417t vjoF & AF=ollub
< # 3} ELISA kit(Cayman co., USA)&Z cytokine(IL—1B3, IL—6, TNF—a)29] =& F43Ath

10) SAA

Zt AL 3~53] o)A vtE A At tste] SPSS 12.08 AME-ste] BEAAF stgeH,
zkzke] Algel s Fat E%?ﬂ‘}i ERSITE 2 AlEdel thEk foat HAL EAREA
< 3 & p<0.05 =F A Duncan's multiple teste] wa} E A5t Th,

Al
A)

F< 7Fdt. ©o]&2 phenolic hydroxylZ]& 7HA B2 @84 5 AYEAESH} H4A 2dFsto,
Az 2 gty e ohakdt A EAS vpEFATH(Choi SY et al, 2005; Lee JH & Lee SR,

MELRE B RS & 479 SFFE U F ds ¥ SFgikols FHS SHI T 1
7ﬂJJrE Table 4 YRS < L 183.27%+2.77 mg/g, ZFR o]

£ 27.92+1.88 mg/g 2 7HE =9t tgo 2 MELA FHEw -2 175.14£0.33 mg/g,
ZetH ol= TS 24.3610.43 mg/ge 2 =T Ryu JH et al(2011b)2 7fEZS] 43 &7
o] He ol 24z} 88.19 mg/gF 45.03 mg/g o2t Hg vp leH ol & 2
o} Aolgt ZE & AF A7 whet 2 kel ztol7t Y] WiELe R AeHET.

7
1% F dAs FF =3

)
o

°|

(2) AAFS

DPPH g€ 7142 stof 24F A%, Faroks, ok% 9 A% E528] 243

& Table 59} 2o Wl Wrhe ARel wEst F7HECl w4 A
=

SHATH TR, Aok 8 ke 250 ug/ml, U

H
flo
—
\)
Ol
=
Q.
=)
T‘
é
)
Ol
(@)
QQ
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0z aA%e Bngen,
2 Btz aA5e BT
2 4%9] DPPH #tjzt & A

E3] olx&e g & 3% H|§] 62.5~500 pg/mlL X
o] 1000 pg/mLe] 115

& oAt e

14 foHe
ST A= 83.98+£2.29~88.87+0.27% =

g
L —
G

Table 4. Total phenol and flavonoids contents of water extract from various Artemisia

(mg/g)
Kinds of Artemisia Phenol Flavonoid
Gaeddongssuk 175.14£0.33" 24.36%0.43"
Ganghwayakssuk 146.13+0.22" 12.71+0.55"
Yakssuk 172.86+0.19" 22.6440.48"
Injinssuk 183.27+2.77° 27.9241.88°

Each value represents mean+SD (n=3)

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

Hong JH et al(2007)9] dAFdAs % HEE< DPPH vz & =
ICs0 52.71~321.95 pg/mge] 53 AAHGHES Bow, o] F &g 25 Fo| 7} &2AF
Zoit). dulygo g &2 e 6—methoxy flavonoid<]
FEA T2E 71 Y3 A7t thes] AA, E4F EE HEL

Ho 7 AAyiEs gyyoz gJth(Kang YH et al, 1997).

Ase 233 2% o

ol

Table 5. Electron donating activity of water extract from various Artemisia

(%)
Kinds of Concentration (pg/mL)
Artemisia 62.5 125 250 500 1000
Gaeddongssuk — 25.7842.40** 42.63+1.71"" 60.51£2.91° 77.3442.73" 88.8241.14"
Ganghwayakssuk  25.14+0.88** 36.27+0.40"* 51.9342.40°" 69.414+2.02'* 83.98+2.29°
Yakssuk 24.4140.37**  42.0520.81°% 57.9241.62% 75.5440.29% 88.4040.12°"
Injinssuk 30.66+1.50" 58.44+1.14" 84.10+0.36°" 89.17+0.19° 88.84+0.46°"

Each value represents mean+SD (n=3)

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

A" PMeans with different superscript in the same column are significantly different at p<0.05.
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(3) ABTS &tz &AAHF
ABTS®H & potassum persulfate@rﬂ =13

o
#ol 3o P

of o3 AAF Fu#Hd & g3 atslE ol FH ol
ABTS #ldzd &A% DPPH #dZ &As3 A4##A 7l =249 DPPHe falgttzZola,
ABTSE %ol glejZolgls HollA Aol7l o datstd EZe Ao met F oz

I AFEt A AHE = sEANE 2Fol7F 2o (Wang MF et al, 1998) ascorbic acide] 7Z3-$-
Woll o3k gakslE e 29%, ABTSH-S 45%= ABTSH 23 297t adiksigo] b4 4 =
AHEAtE Bar) 9dtk(Jeong JW et al, 1994).

4% 20 2RE ABTS @tz 245 S 233 A7E Table 69 JER QAT 4% 2 7
T ukgdlo) A8 H/FsErF Sl wel ABTS 8tz 2750 o Hdor A5l
DPPH #ttiz &AGH fAS Aoz &Ko & 3F9 £ Hld] EE FEA4 F9
Aoz =2 gz 2AS5S EYA T, 1000 ug/mLe] EEAE 1x120] 97.75+£0.08%,
7rgefao] 98.20+0.21% =7 Zaek&o] A&l HlE| o =2 guZd £2AEAHS JYeEhiT.
£ 500 pg/ml FEA ZE AR 90% ol4d EL #tld £2A4%E Bt

Table 6. ABTS radical scavenging acitivity of water extract from various Artemisia

(%)

Kinds of Concentration (pg/mL)
Artemisia 62.5 125 250 500 1000

B B 5 95.39£0.28" "
Gaeddongssuk 24.09%£0.20" 42.04%0.33 75.16+3.52 B 97.85%0.16
Ganghwayakssuk 22.9440.47" 39.964+0.74™ 69.88+1.08* 95.62+0.27® 98.20+0.21°
Yakssuk 19.06+0.73** 39.70+0.92"* 73.7440.69®" 95.0840.13% 97.354+0.06°"
Injinssuk 26.91+0.22°° 55.1240.86™ 89.87+0.46° 96.21+0.03° 97.75+0.08°"

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

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

(4) FRAP value =3

FRAP ®2 vlm3 I 7igd F islss S3ste ez w2 pHolA A
B_TPTZ) 8|7} ferrous tripyridyltriazine(Fe™*—~TPTZ) o &
F29 asiAzt fedEs TR ke el Atshe

o] 98] ferric tripyridyltriazine(Fe
s gz o8 Ao o
aetE e Xl W oltt
4%] 4& FRAPH Z @2kste] Table 7o) YeERA AT

o2 43 Z2IE FeSOs GH
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Table 7. FRAP(ferric—reducing antioxidant potential) value of water extract from various Artemisia
(FeSO,4 eq uM)

Kinds of Concentration (pg/mL)

Artemisia 62.5 125 250 500 1000

Gaeddongssuk ~ 72.21+4.94® 125.16+2.53" 226.86+0.83° 403.34+4.43% 854.25+3.75®
Ganghwayakssuk  56.30£4.00** 100.7342.05"* 189.14+4.51°" 345.964+5.18" 618.00+5.41%*
Yakssuk 94.14+2.60* 102.66+3.09"® 197.09+4.21® 475.50+4.85% 986.86+4.50"

Injinssuk 89.024+3.26% 166.184+2.12°° 393.57+2.47C 748.34+4.74% 977.77+1.82¢C

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

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

FRAP valuex B} AdZAI} §A3F AHgozw BE A|E29 ¥%7l =713 ufgl FRAP
value® FoF oz Z7lst9th 62.5 ng/mL TX oA 2k&Eo] 94.144+2.60 FeSO, eq uUME 7FH%
E9kem 1256~500 ug/mL = WA= 17 %o] 166.18+2.12~748.34%4.74 FeSO4 eq uM
FEg /b =1, 1000 ug/mL FEoA = F&o] 986.86+£4.50 FeSOy eq WME 71 =2
FRAP valueZ JeERJ ¢ th Sanchez—Gonzalez I et al(2005)-& & H= 32k} FRAP value: =
< AV vk Baustded £ AT 2ot vudEds u F de FEF FRAP
value7} FARE &2 HERA AT

(5) B
N, Fehers, o Bl &% = Sk
e Table 8% TH EE ARAA A& H7F 571 2old4E S48 E FoAHoz F716HA
om 4%0] 29 HE TR QAL 89+0 1=
A8E JERIAR, 1000 ng/ml FEoAME AR, &, NEH ‘;‘ dakeks EAUT. A
2 Wge 2289 398 50~500 pug/mL FEA 0.0 =
o] 7} Bxo) gEFHor Zyla¥gort, EUE T tocopherol EEHE o] Ygrta B

2% H1F 9 (Jung MJ et al, 2008).

AEe FPEL AAFAE T GriHe 2ATH #HEde] £7] g DPPH vzt
2750l B AEQ AL FYgo] B2 Aoz d# A 9em(Gordon MF 1990), o] =&
AE 29 HE JFE T =2 Aoz d#x Qri(Tabart J et al 2009).

— 142 -



Table 8. Reducing

power of water extract from various Artemisia

(Absorbance at 700 nm)

Kinds of Concentration (pg/mL)

Artemisia 62.5 125 250 500 1000
Gaeddongssuk 0.3140.00™  0.4240.00"® 0.61+0.01® 0.8440.01%* 1.3140.02°"
Ganghwayakssuk 0.33+£0.00°" 0.41+0.01"* 0.53+0.00°* 0.82+0.00"* 1.23+0.01°"
Yakssuk 0.31£0.00**  0.44%0.01"° 0.61£0.00°" 0.97+£0.01" 1.53+0.02°
Injinssuk 0.3540.00°°  0.51£0.00"® 0.7840.02°° 1.15+0.05% 1.8940.03"

Each value represents mean+SD (n=3)

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

A"EMeans with different superscript in the same column are significantly different at p<0.05.

(6) Nitric oxide #t]Zt Adl&
NEEE ¥ ES & 4F9 nitric oxide ZHZ A5 S A3 Arto|th(Table 9). Table 9
of VR wie} o] RE AR AR FE7F FTFgl whet nitric oxide HZ 4AAF

2 A5t 62.5~250 ng/mls =l Ae A&

o] 54.56+4.61~62.39+2.11%<] W= E &

Oﬂ H]E_H El'q%_} i74_‘8-_o"| ;:L:g ;(]El_]_— 500 ug/mL lc'):-}}__ ]/\1"5‘_‘ 7 %%(6452i159%)ﬂ —%A]—é’]—ﬂﬂ,

1000 ug/mL A= 238 %

[¢]

22(74.95%£0.63%)°] AR2:(71.08+0.73%) B} &z &A

ol =4t B3 AE FX 250 ug/mlo A BE A& 9] nitric oxide 2z AAH%5©] 50% ©]
A

&ol At

Table 9. Nitric oxide radical scavenging of water extract from various Artemisia

(%)
Kinds of Concentration (pg/mL)
Artemisia 62.5 125 250 500 1000
Gaeddongssuk 45.7442.86" 53.99+1.67"° 57.63+£2.49" 64.5241.59° 74.95+0.63%
Ganghwayakssuk 32.9843.07** 43.6843.15"* 50.4942.62°* 55.35£1.91°* 56.60+£2.49™
Yakssuk 39.9241.08" 50.0240.68"" 54.10+2.33"" 60.28+2.03" 67.57£1.36"
Injinssuk 54.5614.6177 58.14+1.74™ 62.39+£2.11"° 64.73+£1.92°° 71.08+0.73%

Each value represents mean+SD (n=3)

a~I\leans with different superscripts in the same row are significantly different at p<0.05.

A"PMeans with different superscript in the same column are significantly different at p<0.05.
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Hong JH et al(2007)& of& 28 F&E9 NO gtz £2AHSE
IC50%k°] 98.40 ug/mg, S22 X E EFEo] 81.85 ng/mg, Het& L3 Eo0] 76.
Eo] 71.66 ug/mgoldtr X 3Tt

(7) a—glucosidase A3l%

MELZ 7ysloka: ok " 012 B 2 E9 g—glucosidase A& AL Table 109 Ed
A owkel Fo] wE o2 Aol FUIsIUTE B kst dFolA & FEES
grjo] =gd ATRE 2] BE T A Fsleb2 o] 14.70+1.09~53.61+1.99% W 9]

=2 AEES 2o

Ryu JH et al(2011)¢] dAFddAes /MERY 7] ded FEE] B A4F TEoA

=

56.25~86.49% W& 71& @Ao] Z¢ka, Lo g 7

AL Vel Rt 4AEF HEs 2 ZEtRkxols EAL P2 EAHA ue g3
Y Ao zo]lE Hol= Ao w 4 9 =d(Sharma B et al, 2008), & AFZAFE o] 7]
At Azl AR EH, ek ok FEFo| MEET A& sl A W ddEd=

e FEg Az odHT.

Table 10. a—Glucosidase inhibition activity of water extract from various Artemisia
(%)

Kinds of Concentration (pg/mL)

Artemisia 62.5 125 250 500 1000

Gaeddongssuk  9.23%2.22**  20.05+1.32"* 21.10£1.71" 29.63+2.61°* 41.57+0.62%
Ganghwayakssuk  14.70%+1.09*" 25.60+1.49"® 36.88+1.10° 44.39+3.94® 52.97+1.83°
Yakssuk 21.8840.81%° 21.69+3.22** 27.20+2.04"® 32.93+3.27" 53.61+1.99%

Injinssuk 9.94+3.46™  19.78+1.37" 21.26+0.92"* 33.76+0.22°* 47.0840.90%

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

A~CMeans with different superscript in the same column are significantly different at p<0.05.
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Fig. 1. pH in black garlic extract under different conditions.
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Fig. 2. Browning intensity in 280 nm of black garlic extract under different conditions.
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0,248

0.26

A
i
i

oA &Aool 71 Fom 4¥1(130°C, 4417F) > 58 (120°C, 3/ £2o2 &2 &4
110Ce A 241F FE29 AE(IRDAA &H &gl 7HF v} Zrls FEE9 %9, DPPH
gz 2ABHE FE2EY HH A FeZ AL HT
DPPH ]|z &AAZAGES WHEEHEA Y 93] £438 ZAute Fig. 59 Zr}h. 144.53Cofl A
) F A4 (stationary point) & izt 67.90%= 7}- . 144.53C+= Hj
W e =2 ABTS &AEA 94 DPPHS} mixi7iA2 52719 AW &
1

Fye 271 Ao Azadt.

32142 234908
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Fig. 4. DPPH radical scavenging activity of black garlic extract under different conditions.
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Fig. 5. Response surface plot for DPPH radical scavenging activity of black garlic extract.

(4) Zrks 2 A4 22 E9 ABTS €tz £2ATA

Zuks 289 ABTS gz &7 24& 54T 2= Fig. 63 Zeo], DPPH tjz &7
G437 §AFE kol 130T A 447F 3223 4 A|E9] BAo] 36.53%= 74 =
M, theo @ 7H(130C, 3417 AlE7F 31.30% 4Tt 2 99 A8 25 30% m]9ke] %“é%
EYoh 6W AE(110C, 34179 A% 71 e 2o 225 Ao g 4L 55

A Boe FE2EY HE Q—f—x—‘l?l Aoz FE.
ABTS &tz &2AZA4 S ® A
143.12°Co A 3.48A|17F =519 w A AA (stationary point) = H1L 3k 33.198 EHg =4,
e

(L
o]o
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Sis

= B dTelA 24AT
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ABTs (%)
S

1 2 3 4 5 6 7 8 9 14 At

Fig. 6. ABTS radical scavenging activity of black garlic extract under different conditions.
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(5) Zrls e 4% F2 29 FRAPH o3 gils @4

Srks FEEY FRAPE ZAE 27 Fig. 83 o] 130CoA 4t &3 4H A 59] &
230] 36.86 umol/go 2 7F¢ =9tow, 3¥W A]E (130T, 247H)%= 28.53 pmol/g, 7H A& (13
0C, 3A17H) = 27.47 umol/go] At} FRAP Z/do] =9td *M 491, 3 2 TH A EE B

Z A= 130T 2~4x 7t Ft F&3 A
= Z

= Ao Fo
exo BEAol ¥ & Aoz WHHL}
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Fig. 8. FRAP assay of black garlic extract under different conditions.
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(6) Zrks 1e 95 32E9 5 i 9 TeRxol= BYE
Sobs 3289 3 dED Sohukols YR FFL Y Ao Fig 107 Dk 49
F5(1307C, 4A17H) > 7H AR (1307C, 3A]17F) > 11¥ A|5(1257C, 3.87A|7H)9] o8 & W&
ZeEolE FaFo] 9T SulsEd A7l Zled ks o] =2 AEA gHilst
524 % % HFE P Fuwol= FFol B ACE Ueh} o/F 2] Ik
gaksl &7 WHS #Ho] S Aoz AdEEHY
180 -
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160 + 147y 1514
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120 + | 1103 k-
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Fig. 11. Response surface plot for total phenol and flavonoid contents of black garlic extract.
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Fig. 13. Browning intensity in 280 nm of Gaeddongssuk extract under different conditions.
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Fig. 14. Response surface plot for browning intensity in 280 nm of Gaeddongssuk extract.
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Fig. 15. DPPH radical scavenging activity of Gaeddongssuk extract under different conditions.
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Fig. 16. Response surface plot for DPPH radical scavenging activity of Gaeddongssuk extract.
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Fig. 17. ABTS radical scavenging activity of Gaeddongssuk extract under different conditions.
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(5) ME% 1 dF FEES FRAPH 23 3its) 44

Fig. 195 7H&% FE5& FRAPH wg st @48 SHE 232 12004 343t
F23 5¥ol FAo] =%, 130TeA 44 23 4] O tgog =2 Fgs =2
02 2 7oA E 238.83~288.98 umol/ g0 2 ¥ kS BHYEH vhste] 130Tol A 24]
Tt F2F 32 20.80 umol/ g ® THE FEE T Hlmwete] ¢ 2 gS B

Fig. 202 FZ&E¢] FRAPHA 23 34t} &4e v RHEAS Fat BA% Zaeln.
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ABTs #ttlz AT} w53 2dolm 438e Al 221 oA 1200, 3/ +
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Fig. 20. Response surface plot for FRAP assay of Gaeddongssuk extract.
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Fig. 21. Total phenol and flavonoid contents of Gaeddongssuk extract under different conditions.
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NEL FE2EL AAH2RZ 120CA 3/ F&3F Zlo] Fabstdde] 7 Eokon
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Table 11. Total phenol and flavonoids contents of the composites by water extract of black

garlic and Gaeddongssuk

(mg/g)
Black garlic : Gaeddongssuk (v/v) Total phenol Flavonoids
100 : 0 23.2240.49% 0.28+0.06"
99.9 : 0.1 25.0400.50" 0.66+0.49"
99.5 1 0.5 24.17£0.64" 0.90£0.58"
99.3 1 0.7 26.1440.42° 1.4240.57*
99.0 : 1.0 26.18+0.83¢ 0.9440.37*
90.0 : 10.0 41.5441.02° 5.35+1.68"

Each value represents mean+SD (n=3)

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

(2) DPPH =tv|z &H &7
DPPHE A& AAS g vwE A A6 2oz 2 A cystein, glutathion®} 28 gF3gto}
o= Ak} L—ascorbic acid 2 BHA 5o 93] 5o gagmz thopdt AdLA2RE 3

Aot B AL PAsEY gol ol §HI Utk Ak FTBE A W4 AF wE wHd
3 Agstel w5 Aoy ALE AEH FFE A AR SULS BAA AL
A7E 5ol Zal A WolH Aferidel @ w5E ofAE ATz o8 + it

(Kim HK et al, 1995).

e 2 /ME&e] 359 DPPH gtz &4 &4& 533 ZAute Table 129 2t &

€ A&l DPPH &9 H7ME AREE7t S7Hg met folHez aAZR o] 73

o] = F NERS "ol 0~1% HeldAM= & FA7F 8  MEES 10% 3

5t92 wl 15.4941.36~60.27£0.69%2] HAZ AARFA T €53 =A== AL & 5
o] DPPH &tz &Ad o& WAt 3% E =

9 7]%8}@1 gikst #4945 Jehlle A £ uj(Kang YH et al,

=S
THE 3 AER g0l FABLE ARFeIFo| FARE A AEZ =
= )\_9_ 1__

5
=
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Table 12. Electron donating activity of the composites by water extract of black garlic and

Gaeddongssuk
(%)

Black garlic : Concentration (pg/mL)

Gaeddongssuk

v/v) 125 250 500 1000

100 : 0 9.55+0.90*" 14.35+0.60""  21.16+1.08* 33.90+1.03%
99.9 : 0.1 12.4245.31**%  17.04+0.78°%¢  25.03+0.32"5¢ 41.06+2.29"
99.5 : 0.5 8.48+1.94*  15.50+0.95"*5¢  21.72+1.14* 33.61+2.89%
99.3 : 0.7 12.8941.88*48  15.3240.77*8¢  22.05+2.27"8 34.68+0.95
99.0 : 1.0 9.78+0.67* 14.86+1.83* 27.14+2.76™ 36.074+0.33*
90.0 : 10.0 15.49+1.36%" 20.30+1.53 37.71+1.74P 60.274+0.69%

Each value represents mean+SD (n=3)
a~\leans with different superscripts in the same row are significantly different at p<0.05.

A~CMeans with different superscript in the same column are significantly different at p<0.05.

(3) ABTS &z &A%
ABTS gtz &~A&42 DPPH itz &AGAA d#de] 221 0 §& EFAL d=
F=d ez Bage] gltk(Choi YM et al, 2003). E3t A2 & oS o] &3 J4ts)

ZHol A LAZE Aol AR Absistd 2 etz 318 FxF Atole r|JETH
48 x ¢Jtt(Gardner PT et al, 1998).

Zois o2 A2 TFHEL s I 125, 250, 500 2 1000 pg/ml FEE
ABTS &zt 2A5S =43 Z3E Table 139] YeERN ST DPPH #tu]Zte o]4-3 AR
A5 FALS AR AEFEV FUHESTE guZ LT BokR, HERY EFHE
£ 10%2 H7Ig EFES] Stz £2ASo] =9tk 1000 pg/mL FxolA 7HEES] H&
0~1% W] ARE 30% °o14e] Sz 2AZGE Boen, 102 EFAEE ez 2AZ
‘do] °oF 59%= 7HE =SkTh.

/\

mﬂ%"i?l

lﬂ

(4) FRAP value

EEHEE 283 Znks 2 fEE TFEY FRAP valueE: ZHste] FeSO42 $AlalY
Table 140 UERRT. HFRo] EFEHA Fe& Jrks FEEC] EE FEI
9.14£0.74~84.93+1.30 FeSO,s eq uM= 7} ¥2 A4S e, R Hl&o] F
of mat FHolA= AT FRAP valueZt F7lste B&FE b}EhH?iEP. AR FE 500
ng/mLol A= /&2 10% EFEqro] FRAP valueZ} 100 FeSO, eq uM o]Ato]giar, 1000
ug/mL FZoA= ZE A&7} 100 FeSOs eq uM ©]/¢& YEeERN ST
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Table 13. ABTS radical scavenging activity of the composites by water extract of black

garlic and Gaeddongssuk

Black garlic :

Concentration (ug/mL)

Gaeddongssuk
(v/v) 125 250 500 1000

100 : 0 8.4840.25™ 13.3140.20" 22.09£0.17* 36.44+0.51%"
99.9 : 0.1 8.254+0.21* 14.1840.20"""  24.19+0.30"°  35.03%0.71%"
99.5 : 0.5 10.65+1.63™ 15.93+0.92"¢ 23.6340.73" 35.45+0.74%5
99.3 : 0.7 8.76£0.18* 14.49+0.23" 23.94+1.11" 37.03+0.48%¢
99.0 : 1.0 8.3940.10™ 14.7140.45"" 25.1740.43€ 38.2440.78%
90.0 : 10.0 13.38+0.39% 22.5240.61"" 39.4140.17° 59.10+1.51%

Each value represents mean+SD (n=3)

a\leans with different superscripts in the same row are significantly different at p<0.05.

A"PMeans with different superscript in the same column are significantly different at p<0.05.

Table 14. FRAP (ferric—reducing antioxidant potential) value of the composites by water

extract of black garlic and Gaeddongssuk

(FeSO4 eq uM)

Black garlic :

Concentration (ug/mL)

Gaeddongssuk
(v/v) 125 250 500 1000

100 : 0 9.14+0.74* 21.4142.13" 41.87+3.26% 84.93+1.30"
99.9 : 0.1 25.50+1.17*" 34.8248.40°°¢  54.82+1.41 104.71+3.31%
99.5 : 0.5 19.48+5.89% 37.3247.45™ 61.18+1.55 102.43+1.76%¢
99.3 : 0.7 13.914£0.59*""  26.64%1.72"" 56.64+1.60" 109.82+1.20%
99.0 : 1.0 15.6143.74°  28.57+0.68""  55.96+1.34" 100.39+1.63%®
90.0 : 10.0 32.77+4.50%" 77.20+4.46°° 111.30+5.83"  194.03+3.04"

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

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

dutroz dEd BAL FaFANY FEoled YiolHz AsFozHN ids
JehiE, dE SRR Bde] ¥2543 Wikssel F7lels Aer RuHel Ytk 48w
wH 329 dE ST PAIEL T OB AR 55 YEdATm sgen,
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Table 15. Reducing power of the composites by water extract of black garlic and

Gaeddongssuk

Black garlic Concentration (ug/mL)

Gaeddongssuk (v/v) 195 250 500 1000
100 : 0 0.2040.01** 0.23+0.00"" 0.2740.01 0.36+0.01"
99.9 : 0.1 0.2140.00™**  0.23+0.01" 0.3840.18 0.35+0.01%
99.5 : 0.5 0.2240.01%" 0.24£40.01" 0.2840.00° 0.36+0.00""
99.3 : 0.7 0.22+0.00° 0.234+0.01%* 0.28+0.01° 0.38+0.01¢
99.0 : 1.0 0.21£0.00**" 0.2340.01" 0.29£0.01° 0.3740.00%
90.0 : 10.0 0.2340.01%" 0.2740.01"" 0.3540.01° 0.4840.01%

Each value represents mean+SD (n=3)

NSNot significantly
ad\eans with different superscripts in the same row are significantly different at p<0.05.

A"DMeans with different superscript in the same column are significantly different at p<0.05.

SZrbsd RESe] EFHEC] 99.9 1 019 A RS AT YA BledAe AR FE7}

|
Z7hgol wet BPYE folHoz Stk 53] 1000 ug/ml FEAA 90 1 10 vlge) £

F=2 0.500 77h2 P8-S YERAY. Srtsd 482 Inks Alx 3 Fol mlol¥
8o o] A" ZAMEAL AT 7AW hydroxy79t 4 RS FAFo 2N U
S 2EY 7 de 94 EFA g3 F4EHS vEhic AeE d#A JdeE=

39 2 =4 d¥H= #ddol

2 Aoz AR HT}
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(6) Nitric oxide #t)Z 2 A%
Nitric oxide (NO-)&= AA] ol A NO synthase?] Znj=z-gof 98] L—argininee 2 H-¥ A4
B gl A% AR AR AEEgo] ot o AdE B @RS, "9y Al
ol’d 5ol Atsiutb doyle e delA drh(Ding AH et al, 1988).
EEES NO &t # 2A5E 5483% 27 (Table 16) 7/HFEHo] F 5
FEES FE UM wEt f427F gIAAE, 1000 ug/ml 204 i F
7hetdth. Ed B A¥H 2] NESSs JUHE ERERT FUkeHA @8 Srks FEES N
34

2] NO
gt AA%o0] 34.89+5.79~42.5818.73% MR BRE FLdA 7HF L FAdo|gtt. viH)
Enlsy 2] H]-go] 99 & 19 TFEL 1.58+0.63~32.38+1.84% W7 7} FAjo] ok}

Table 16. Nitric oxide radical scavenging of the composites by water extract of black garlic

and Gaeddongssuk

Black garlic : Concentration (ug/mL)
Gaeddongssuk

(v/v) 125 250 500 1000
100 : 0 34.8945.79™¢  35.8640.31° 34.96+4.13° 49.58+8.738
99.9 : 0.1 28.07+3.36%8 24.05+3.19% 29.15+1.74b%"  38.67+0.86°"
99.5 : 0.5 24.27+2.00%" 27.234+92.94% 24.05+3.25% 33.424+1.83"
99.3 : 0.7 27.05+3.54%" 24.95+6.21% 31.01+6.21%P 45.67+5.26"8
99.0 : 1.0 1.5840.63* 2.96+2.06™ 14.40+1.17° 32.38+1.84
90.0 : 10.0 4.1840.92* 9.90+1.50"" 25.88+1.03¢  40.70+1.56%"

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

A~CMeans with different superscript in the same column are significantly different at p<0.05.

Lee SJ et al(2010)& Arls, Frks 2 Srks9 NO Y £2A5S 543 2
o] &A%l 7 Eshen, o599 2T 2000 ug/mL FEANAME 50% mlgtolgla E il
Art. é‘.%%o NO &tz &2A52 HE SFEo Y EatiolER Fo] &4 3
2 BuH3 e, Srksd e EFEAAE 22 AF%S BT B3 ks FEES
btz Aslee ARY Azl o FuBATE de FHeE HiFo{(Moreno FJ et
al, 2006) & dgA IZrtsd /EE EFEe NO gz 2A5e de g 2 24 &
Ae] gl 79" ez FAHHAG
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(7) a—Glucosidase A3l

Srts 2 NES EFE9 a—glucosidase Adl5S 743 A (Table 17) B} A3 Zus}
2 A5 F ]'57]'6!:]-01 mel fEL EFEE 0, 0.1 & 10%5te] A5 o] %QX—‘]EE
F7tst e H o] H7hlg F7te Adisde AudArt gk, Inksd fELS 9
10z T3 —?—%%O] 125 ng/mL FEo4 1.09£1.10%= 7} @2 A4S Hepi sl
T,99.3: 0702 B3 222o] 250 ug/ml BT A 19.16+0.42%2 714 As|8A o] Eo}u}.

a—Glucosidase= G2 EIHEEE 2Asle E42 AEFoZHN LA A 73 ESY F
A & dF AsS dAst= s Y AEE 7tExAde wet D1rl’)r
AW, ml& = diallyl trisulfide StEo] I sl a3 AQ AHoe=w By
ul Qlth(Lee SJ et al, 2010). =3+ Anls, Trls 2 Snls9 a—glucosidase A& A4S 54
g 27 2000 pg/mL Fx 4 19.68~30.37%2] As&d-S JERN o™, Snkso] A g o]
7Hg =gt RSl

d

O’
&

oo
i)
flo
:[o
N
°“%’

Table 17. a—Glucosidase inhibition activity of the composites by water extract of black garlic

and Gaeddongssuk

Black garlic : Concentration (ug/mL)
Gaeddongssuk

(v/v) 125 250 500 1000
100 : 0 8.01+0.95% 8.50+1.68*" 15.68+4.23"" 7.93+1.97**
99.9 : 0.1 7.08+1.50*" 13.02+3.76™® 13.86+2.31"" 18.77+2.21"
99.5 : 0.5 13.30+0.85% 18.70+2.27" 17.65+3.56 16.22+2.37%P
99.3 : 0.7 18.61+0.71°° 19.16+0.42" 14.77+1.19%® 13.90+1.40%"
99.0 : 1.0 6.31+2.19%" 8.13+2.46% 7.72+2.70* 15.47+1.74®
90.0 : 10.0 1.09+1.10 8.71+2.13" 15.31+2.07" 16.81+4.59"

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

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

(8) Aamy =7

Suks 8 3 % $22e WYY MEE fstel FEE 3B Phes HPHE
Za5d WAE AFe FAE] AT AER CCK-8 ARL ol 3he] ZHaATt. 2 47
A4 ARE AEE Frhs B $2E9 MAAL 3452 dolE @ne Fig 233 2o 5
s 3289 FE7 371055 WY FASE fUA0R 37H9e FAT 5 ARe
ol 10 ug/mLel FEAME F4%5o] vrstgot 4P A3 FEQ 400 ug/mLIAE 158%
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Fig. 23. Effect of water extract from black garlic on viability of mouse splenocytes.
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Fig. 24. Effect of water extract from 4 kinds ssuk on viability of mouse splenocytes.
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Fig. 26. IL—1 production by activated mouse splenocytes cultured with water extract mixture

from black garlic and Gaeddongssuk (99.3 : 0.7).
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Fig. 27. IL—6 production by activated mouse splenocytes cultured with water extract mixture

from black garlic and Gaeddongssuk (99.3 : 0.7).
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Fig. 28. TNF—a production by activated mouse splenocytes cultured with water extract

mixture from black garlic and Gaeddongssuk (99.3 : 0.7).

5) A AF I3 54 £4
(D) 292 & pll & 2=

W AE] V1 FAELE At vHE ¥R 39 pH ¥ RS SRS A
Table 183} e}, Autel A Fo] 7144 THE ke 8.4%, pHE 5.23, A= 0.42%2 &3
M AEFL BF5 £E 5% ol 23 ¥l EAL fANESE BEse 7|Fos &8

Table 18. Soluble solid, pH and acidity of drink product made from black garlic and

Gaeddongssuk
Analysis item Soluble solid (%) pH Acidity (%)
Contents 8.40+0.01 5.23%+0.25 0.42+0.04
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(2) F dE 2 SgExols FF

dutd oz HeEA JFEL AEA de BExFH e 23 giA} g sz ookt
Tz BAEHS zke Ao® 4 A dedl, o= phenolic hydroxylZ|E 7FA] 7] wj &of ¢
25 HET O Al A3 44 2Fstd dits, dEF Y o g A F 7
5 YeEllE ez Bud v Joh(Kim EY et al, 2004).

Fig. 29& 7| AAZ9 s 3FE 2 ZSgRxol= s HF3 Ay
7} 1866.08 ug/mL 2 500.00 yg/mLZ HE 3FE9] o] Zatne
v o =4 A=EJC.

T e %
7

2000
1500

1000 r

Hg/mL

500

Total phenol Flavonoid

Fig. 29. Total phenol and flavonoid contents in drink product made from black garlic and

Gaeddongssuk.

T 7Y T de ¥ Zotixols FHF Bt "3‘43 etz 9 Srks9 F ¥
sET ZetExoluy AFE FHI 2, At Rrts2 s FFEY FEFol A
ol o=z gllent, SrkE2 1.56 mg/100 g2 o] wmlgof vl3)] <F 2.6u) o =4 H

Zrls > Arls > Anks £o2 =3gth= Choi DI et
3o e S3FEY FFol A2 88.19 mg/g, 7104

= 45.03 mg/ge.2 RuE v} Q=8 (Ryu JH et al, 2011a), o]= A}7] Choi DJ et al(2008)9] B

Ao 3 Zrts Fo] HE FPERT 53] =& FFolUTh Cai et al(2004)E 7| FE]

EF HA=A 3FEE chlorogenic acid, p—coumaric acid, coumarin, 6,7—dimethoxy—

=
=
=

A

coumarin, luteolin—7—glucoside, rutin, quercetin, luteolin 2 kaempferol & £&-F3s3 2
Ryu JH et al(2011b)& catechin®& £z|-EA3 v} 9},
AYAT Aol B ATl ARE FPANE W ALY 8 39 F A= Y 2

- 167 —



<

k1o Xﬂ% %ﬂ T8 A fEdY FFE B4% Ze Table 199 #o}. Snls

z | Wolzeoln, FRI7L 7heujdE SEo|2= w27} | Jrled NES F

5 o fET FFE A BASAT. NEE FEEAAE fructose, glucose B sucrose

7l AZFHgoen Zrlsd AFINAE sucrose’l AEERA &grtt. ZrlsdE  fructoserb

40.02£0.71 mg/mL o]l oM, JEE FEE HSiAE o ZHH A= o Aok
S

2 7
Fructosew Zrls F9 F8 FT22HN Zrts A7} 7<1 e el 7dste Aoz #
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Table 19. Free sugar contents of extracts powder made from Gaeddongssuk, black garlic and

drink product

(mg/mL)
Sample Fructose Glucose Sucrose
Gaeddongssuk extract powder 26.42+0.63 5.54+0.07 11.03%£0.07
Black garlic extract powder 40.02+0.71 2.10+0.05 -
Drink product 14.76%+0.29 1.15+0.00 —

(4) fF712e]

Srtsd NESE FF FEE Axsd fUIat S E451, AR EET
o fF714F = vlad Zv= Table 207 2.

Fr714He AlErkn 2polE Ho|HA 7T~-8F o] HEHAUSH, NEH FE=N4< lactic acid
7} AEEA ggon, Ertsd s A Fo| A= tartaric acide} succinic acid7} HEFE A &
Utk NFE FEES It FEE HlE G4 FEFo] oF 8.78) B =hoen, R/
= oxalic acid®] o] 71 =k, thL- o 2 citric acid, malic acid®] £o| 1, o5 F7]
< AL YA Frlike] #2200 mg/100 g H gAY, SHlE F

o] ko] 7} wWola thS-o 2 oxalic acid, malic acid®] o2 A 9 xpole= %o
U Ay ez Fhako] =& A = £
217.7 mg/100 golRA L, K74k a4 3 HHe Snts FE2E7 53

ot

i}

illg

i
i
=2
2
rl
(@]
=
2
(@]
o8]
=
Al
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Lactic acide ZErls Z=ZZo4 20.6 mg/100 g, 7NgF A ZFo A= 15.8 mg/100 g9 T2
AEZHJY. o] =Ud R[4 ME AFoAes dd FE2E T T vl8] Flyde
2 o AA A4 = 2

=
=
goz3H foe

Table 20. Organic acid contents of extracts powder from Gaeddongssuk, black garlic and drink

product
(mg/100 g)

extract powder extraet powder Product
Oxalic acid 4241.6 217.4 23.9
Tartaric acid 22.6 - -
Citric acid 2411.4 339.9 82.2
Malic acid 1145.7 131.9 53.6
Glycolic acid 110.6 65.1 15.1
Formic acid 179.9 105.8 14.7
Lactic acid - 20.6 15.8
Acetic acid 184.8 85.9 12.4
Succinic acid 135.7 - -
Total 8,432.3 966.6 217.7

6) M AFe Fitst & w9

(1) DPPH &tz &2AEA

Mg AFL Sutsd & F25 AAY Moz Asty 949e agz kst &4 3
of AEE = QloeEE F/HTE 7IstH 2, 4, 6, 8, H 10% FE= 343t DPPH stt|Zd &
ALdE AT 2= Fig. 307 2oh. 2% 3| Aol A o)z LAZAHL 22.9%%0 21, A&
o] F%7} F7Hgtel wel DPPH 2tt)lZd 2 AZAAE foF oz Frtetdith. H s=¢ 10%
3| Aol DPPH @ttt 2AZAHL 51.7%% 2% s Ado] vs)] Fajo] o 2.3u) o =& T4
< B4

DPPHel ©]&t stsl S vlwy hdsia AA| gitsdgdz gagdo] =of thyst
HAALNZHE gabst BE2S &40 of I o] &= Jdrk(Choi SY et al, 2006). Shin JH et
al (2008b)2 Zrts FEE9 gitst 42 Anls 2 FulsEn =9ken, DPPH & 349

]

5o AN FBoHE Irks IFFEE BHo| JBL FFRUUE B, o At

p
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SR ELS

nhsS LA ZAAZE SA4A 7= FHAo A amino—carbonyl §HZ-of ©] 5] A
Az e Z2HEZ
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Fig. 30. DPPH radical scavenging activity of drink product made from black garlic and
Gaeddongssuk.

Each value represents mean*SD, n=3.

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

W, NEFESS Fakst dAol 22 HRAE FY SHUR o= HeA steEd 9% AL
2 RuE v} 9o (Zheng W & Wang SY, 2001; Hong JH et al, 2007; Brisibe EA et al,
2009), H=4d JFE FTAAMNE T4t G TS F= FAP4ELE & A catechinF 7t
F2 23 A4 7oEte Aoz FFEY(Ryu JH et al, 2011b).

DPPH 2}tz Aol we itst &42 dAsd & 95 (Kim EY et al, 2004;
Lee HR et al, 2008), o]8f3t HleAd EHAL AAFAA &&= F£50]29 chelatorz 2851
kst A4S el E Ao E 43 A AUtk (Rice—Evans CA et al, 1996).

_E

(2) ABTS glvjzd 2AZA

N 5 sldde] ABTS oz £2ASHL A8 Ff Hl&o| S7Fgel wet 1 &4
A F7bste AEFES UER ATk (Fig. 31). 2% 3] e] ghrjzd &aAHEFLE 24.1% Hev %
7} 2u) =719 4% A A FAjo] oF 3.1u) ZrlEle] 76.3%E HF Z Eo g FAjo] =
7Vt 6% 3| A Ae BAL 49 A Mo H|E] 1.28] Z=7}5}] 95.3%) EEl= =& ABTS
god AAGAESE Bt B3 8%t 10% 3|4 de] FxdAs AL 100%] <3 st= &t
Z 2AZAAE e, 2 Aeols ZA ok 90% oY FA4E UEE & olddAE
Mg FE F7t WE A F7HEo] g3lE S G99 & AUTh
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Fig. 31. ABTS radical scavenging activity of drink product made from black garlic and
Gaeddongssuk.
Each value represents meanxSD, n=3.

““I\leans with different superscripts in the same row are significantly different at p<0.05.

ABTS 2}tz DPPH stz 25 Ae] 4tst 4l 22 ABTS giuze ¢fol2 vz
¥, DPPH #te|Zte i stz 2 7129 4o van, &5 5 st 49 54
o e} ZFABE7} thE 4 9o (Shin JH et al, 2008a), F2E9] gat3l &AL =T o
= F 3R U 2A24E BF S5 Blud davt vt BasEe] ki (Woo JH
et al, 2010a,b).

Kim HY et al(2008)& Al#E 0~150C=2 7EF&3 A7, A2 E A &2 AlZe ]3]
dA2E g A8} ABTS gtz &AZAe] = %7}3}3}
A(2003)& A% Fol ABTS 2eI2 £ABA] A
2o AYATY HDE Nl u, B ATA 3 s
Uz 2ABHe AR RLAA EF FEFA Tt Eﬂ% HEEe §20 JHoz 371
sl ABTS o]z £2ASA =3 S71E Aoz AzrEch

lo{ mPF
i‘i
st

m
3
o I
rot
v}
ki
T
ki
rok
i3
o
o
s

Y98 reductionso] ATeE =4 AT A4S B Al Bastoza Azt =Y,
) ZBwe] 7k A7 A 8 g2 JERAA BH(Gordon MF, 1990). A 89 3482
kst @47 By do] 7] wWEeo DPPH itz &2A G0 & AR 3% Fdgo] =2
o o

dH A A, o] EF AR T4 He sged] Fd gEHd Aoz dHA 3

&4
=
T

o

Srlsd WELS TUH WD AFL 2, 4,6, 8 2 10% T2 545 ddEL =48
o FAE o= Ve ABE Fig 49 2T BQEL BE A5dA @7 520 2%
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Fig. 4. Reducing power of drink product made from black garlic and Gaeddongssuk.
Each value represents meanxSD, n=3.

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

Srts2 FAIZE 220X JHEEE 34 F amino—carbonyl ®WHg-of] ]3] W 3}t= 31 (Choi
DJ, 2008), o] of 7|2 W hydroxyl7]¢} 4 AAE FAT2ZHN Sz &S AAT F
= FUEH] AR Wi Arutso] vld] P o =A vEhdotn BEasoe] ok
(Lertittikul W et al, 2007). o]&{3t R EE n|Fo] B of Zrls @ /X 23 S59 g9
g2 olg F5 Fol &fEC U= de sAEH Srisd 43 T AAHE FLEH]
FH 2ARQ Ao 7 Al HLT

(4) FRAPH | o8t 3Hatsl &4

E-Ee Frts A7 FdE S Ztevte SHAA aotE WRe R, A pHel & HollA
ferric tripyridyltriazine(Fe ™ —TPTZ) &34 7} ferrous tripyridyltriazine(Fe”—TPTZ) o2 IYdEHE=
HEE o83 FRAPH &% A 54 gikst &4S 543 Z23= Fig. 59 Zoh. FRAPH
% kst B4 94 TE Fus 499 2o SR B FE7 EoldsE 2
4 94 folHon FTteE AFL RAT 3, 2% AR A7 FEAME FRAPRE 2148
WM/mLol Qo 10% Sxel A 599.7 uM/mLa @4o] 2.88 A= Z7}8tat).

dutd oz dAz AHE AXHA A9 FRAP &4 ZAsted, Srlese E48 54
2 Fohod AZHALNE BTL AW #F o4 BUNS] 9T FRAP 4L AAE A
o7 dHA ded (Jastrzebski Z et al, 2007), ¥3l, oA 2 FIA ESnls9] JazlE e
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FRAPHeo 7 =H3 Az} Z+z; 1.7, 1.4, 1.7 M/mL9] ez Bu® 8} 9th(You BR et al,
2011).
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Fig. 33. Ferric—reducing antioxidant potential ability (FRAP) of drink product made from black

garlic and Gaeddongssuk.
Each value represents meanxSD, n=3.

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

B A3 Ayl FRAPE H|£3 Snls 2 /%2
=9 ?FE‘EO] =7 njFol, o]=

Aot &, Kim HK et al (2010
}aksl &3S 233 A7, FRA
1 SR =E(=0.84) BT} & A& FF0|(17=0.95) © = h)rJJr;q]ﬂ on;} BIstan
Moon GS et al (2003)& FRAP ®o) 23 g4+3} @43 DPPH E]rl’/]i'—__} AL o

AE VebdAtt Bk b gloh

N

av} \_/
rui‘l
O_u
_El,
5
iy

ook

(5) Fe'* chelating &4 =%

AW MZAA AF 2 gl Ao] Ass 233} Y3 e F&ole A (Decker EA &
Hultin HO, 1992)9) thdle] A5 <] chelating 4L =A3 Ax= Fig. 349 Zth. A5¢
Fe'” chelating @4 6% 3 4W7Ae B& oZ2Ho 7 GHo] 27159} 8% 10% 3] A4
HolMe 6% A7} vmg uf FoHQ & o7t gtk F, B APdA /M AF
=91 2% 3] A Aol chelating BA-E 22.6%H 21} 6% 3] Ao0e] EAL oF 1.8u) A3 41.8%=
z7}ek B 8% sk 10% 3| Ao = BWFE 44.0% 2 43.7%9] BA4-S UERQTH

Fastd E- 3 Fe' chelating #42 @AMLF] AL lete] AL 237

4o B, A4 BB A4 FU) 9T HE Aol FH FEE UFE 35 of

fr
)
@

Ty
o
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£9] chelating B4L a3 g3}t 71zt ez 48" Yt (Duh PD et al, 1999).

Ryu JH et al (2011b)o] HE2] E FZE7} gL F2E2] Fe'” chelating 842 =43}
A7, A1t E7)9 & FF Nt FEE vs| €53 =Uvtn Busigon, 7iek-d
A7t B3 28093 ool Fe™ chelatingel mxe &#HE 43 A7 (Woo JH et
al, 20100 ANAE F & 2% 71 dA o] 8t Fe'” chelating £77} 2715 $18-0] RiLE]

=

o
of ot watd Srts g JHESR T $59 =2 chelating FA4 R ol FEEY Ax #

~

45 c

15: |

2 4 6 8 10

Concentration (%)

Fig. 34. Ferrous ion (Fe™®) chelating activity of drink product made from black garlic and
Gaeddongssuk.
Each value represents meanxSD, n=3.

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

) AR AES] AHEAD

(1) oA &aAZGA

Fig. 35 ZFrtsd /HEE TFES oldstd AFFY iz A EEY
N-—nitrosamine®] A AFA =2 ZF&3= of A4l =

o oldid £AREL FE JE2How 27l

A F7kehs HE wFo] Hol 10% 3
A o] TEE AAHNE WE NEHo2 I B4 F7HE bl & Flez
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ORF A2 f&EHz e A, T, F5Y 2 T2 A 59 obdANE aAgAHL Al
529 A7t FEE =Y5F HEHoRE st AR FE 50~200 mg/100 g€ B¢, 2 &4
2 oF 1.8~58) F7Heva B o] Qlth(Lee JM & Ahn MS, 1997). Lee JW et al (2001)& ¥
Aol 84 Z2HEL i obdard AL 15.9-38.7%] EelolH, ZEL ] A
o] ELFE AAFo| FUIEeH FH AR ¥Esd ZHEZAQ melanoidine] 2t B
vl ok =3 EA " vES nitric oxide9} 4tA9] WEE o 2 A A E|= peroxynitriteo]] o) 3

|, 5 B2 gol PP Aol allinase®] FJH = thiosulfinateo] A7

gJth(Lawson LD, 1998). 0|5 BRI E n|Fo E u] TFE ofFAA
H4e doll AN ZHEL g Znts & EASE FF P EA A Ao F
o}
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Fig. 35. Nitrite scavenging activity in drink product made from black garlic and Gaeddongssuk.

Each value represents mean*SD, n=3.

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

(2) a—Glucosidase Aaj&4 =3
ot 2 ES EF 259 B 23 A 49 EA RS dAFeEN VsHE &
stz g a7 A2 7HE 48] 285 a—glucosidase @S FAHI 2=
Fig. 367} 2T}k 2, 4, 6, 8 & 10% 3| Aol 9] OEOM 247} 10.1, 13.5, 18.5, 22.8 & 28.3%2]
a— glucosidase Ad&Ado] Aow, AR T F7te HEY &40 Frstgdeyt o &
32 30% wmgkez 3hitksl @Al H|BiA= %*é o] okt
Yin Y et al(2009)¢] ®Hae)] wZ ¢kAl¢l 632 87]9] AH$ a—glucosidase A a3=
0.5 mg/mLe] FEA 14.62%, 1 mg/mLe] FEA 49.71%=2 A B H7} X7} Zol A A
O &g 3 Frlste Aol mkdA FE2E F de 482 DPPH stz £2AZAG7

Tk
m[r



a—glucosidase®] Asj& ol FaAaAA7E vkl B glem (Lee JM et al, 2010), Xu ML
et al(2010)& EFH FEEAA F & =9 =7 DPPH gtz &ARAG o] &5
a—glucosidase®] &Ao] =t} T},

40

30 + e

10

2 4 3 8 10
Concentration (%)

Fig. 36. a—Glucosidase inhibition of drink product made from black garlic and Gaeddongssuk.
Each value represents mean*SD, n=3.

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

B2 A3 Ay Brts 2 EL TFEY a—glucosidase ABEA FA A B F9 HA=33
=1, DPPH &tz &2 A&7 853 Aoz @Ado] Fr}sld
7 A ste A2AATh £33 /\124 A7t = wet AP T Sk
o

S=ol
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>
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ol EFE9 a—glucosidase A 3|& é% Hs S7HE F
_%

a—Gglucosidase Xi AL er3E A —14 T "3

4
g el A a—glucosidase°ﬂ o] 3t %u—‘ﬁ’ *Mﬂ% Aoz AaL T ool gH3] Aeste
s

o FHAE AHHOR o8 5 UL AT & AN

(3) Xanthine oxidase A3} &4 =3

Xanthine oxidase (XO)+= purine Aol #st= & A E A xanthine == hypoxanthine2] 2k
2E gol A ZAkste A (H0:)F Al Ha, vA] &4 0] uric acidg ﬁé‘“ﬂ"q 2%
el #gF ZAsH =W -8 S Ho A3EF
23S dodeE 542 dHA AeH, dF i dHE FHsE HJ‘?SQEE A& E AL
9)th(Cho HE et al, 2010).
s 9 JfES =] XO A &F4E& FAHS 27 (Fig. 37), AR F&7F S7HEF

Tk
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5 384 =Y frldog Frkeke A% B, 53] 102 JHAAA s 2% A4
v s oF 4.3u] =718 63.8% AHLHL BRI}

Yeo SG et al (1995)8 =3}, 23 @ &3} =2E3 78 259 xanthin oxidase A &%
Aet A, =31 10 mg/mLol A 89.2~93.2%, L Ex= 10 mg/mLol A 88.8% =18l &
10 mg/mLolA] 78.7% ¢ Asl5S 71Actn Rustych. 3 Kim MH et al (2007)& 2=z
E FEEAA 46.9%9 XO Afj&dE Bttt olg Zet 2 AFZEAE ¥
o Enls JJEX T3 239 XO AINBAHE XO ANARA ads Jehhrle =
TS o Unk e AR AFS XO AajEAdel Ut vk AEs b, AFHe
2 A7 TN EFY el EFHORE o8 F UL ALE ATHT

e
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Fig. 37. Xanthine oxidase inhibition activity of drink product made from black garlic and

Gaeddongssuk.
Each value represents meanxSD, n=3.

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

8) M AES] HAHA]
(1) 2 ZFEo] RAW 264.7 A|Z 9 HZE nxe 9
A A ZQ RAW 264.7¢ A4 Agdzt A2 w74 "o oA E=2, NADPH oxidases}
inducible nitric oxide synthase(iNOS)oll ¢]3] superoxide anion(O; )@} nitric oxide(NO)Z 435}
2, Hoduke ) A Interleukin(IL), interferon(IFN), tumor necrosis factor(TNF)#} Z-& A}o]
ETIQIY A d&S nzn
RAW 264.7¢] T & EFE9 AXZ5AE golr 7] fste] CCK—-8 assayE 333ttt &
1, 2,5, 10, 20 %)= &3 A7} (Fig. 38), 99~106% ¥ = =4S e A
okttt wabr] & EFEo] RAW 264.7¢] BEEd] e FA ¥t Ao Avsiy AL
=l

4 ATE AT vE2 A4 oF d¥e IdsH

o{l
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Fig. 38. Effect of drink product made from black garlic and Gaeddongssuk on RAW 264.7
cells viability.
Each value represents meanxSD, n=3.

A"BMeans with different superscripts in the same row are significantly different at p<0.05.

(2) & ZFEo] RAW 264.7 A|E W] nitric oxide(NO) Ao mA& Fa&
NOE =9 §h34dE 7H #Aikst 242 723 NO9 BHlE B 59 23& &4

d
A 45 FEeA "o

100 |
s Sl
g
= F
=
i 60 | BN
T
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i ' :
; ana - BN
Control 1 2 5 10 20

Concentration (%)

Fig. 39. Effect of drink product made from black garlic and Gaeddongssuk on NO production
in RAW 264.7 cells.

Each value represents meanxSD, n=3.

A~FMeans with different superscripts in the same row are significantly different at p<0.05.
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(3) 2 Z3FEo] RAW 264.7 A Z 2] Al]EFIQ(IL—18, TNF—a) AAdFol| mlxE 33
IL-1, IL—6, IL—8, IL—12, TNF—a9} 22 oj2] 7}x] Ao EFFSIL oA Eo] T3 Al T=AS
JeEhlE 242 AAH] gom 1 FoAx IL-1, IL-6, TNF—aE %7] dZ 24 A
X AZAES ATz AGuSd 483 98-S g9ty 4H A Q.
= IL-18 € TNF—a9 28] =359 1, LPSZ A28 A X2 HE 21
H Al EFMIS S st tiAAEe] FEAdslel e A= skt
IL-1B¢] 33& ELISA kitE ©]&38le] SH g A7 (Fig. 40), & EFEY AV T=d &
Hog IL-1B8 Agd=el frolstA Frtstlem, Ho 20% FEol4e 272.34 pg/mLE 44
fjzo] LPS A7 +(40.93 pg/mL)ol H|&] =& Aol %7}3}31;}'
TNF—a¢ &%#8 =43 A3 (Fig. 41), IL-1B2 &3} FAE Aoz A
7Vae5 iz v TNF-ao Aol Frtstint. webr] & 9
Qo Yarste] IL-18 & TNF—a9 AL APz u:10d7].‘§ =
g Ao g AR
TNF—a= HA9hg9] 27]d FH| 5= AEF7] cytokineo =2 HA o} {Frlg 2 HAHY F
oz 7k AgoAe FFuks 2 #Ass AR A Juk. TNF-as AAIfolA
2 cytokineE# 9 st dF Fdol HiAs dHE AL EN
Wr ZEtglol = g detd o3 7, vloly s ZL s AF] 9

l:ru
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Fig. 40. IL—1 production by RAW 264.7 cells cultured with drink product made from black
garlic and Gaeddongssuk.
Each value represents meanxSD, n=3.

A"F\Means with different superscripts in the same row are significantly different at p<0.05.
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Fig. 41. TNF—a production by RAW 264.7 cells cultured with drink product made from black
garlic and Gaeddongssuk.

Each value represents meanxSD, n=3.

A"F\Means with different superscripts in the same row are significantly different at p<0.05.

BEFS vA F= e, o3 fF3 8 T 53 4% AL WHAEANA FEFLAHE A
A

A dked fibrin B2 ZAANPCEN PR Y ST AAE FEAD S 9leH, ICAM-1

2|
< HHAAA dFAEY BHEE FUAA dFAET @FFHE mAUte AS FI4
o} olZ Qlste TNF—ae ¢£i-go] 2 FHs ZHIAE F2E 5 Ae T8 fidx=z
7w T glon g d=x AW Abg oA WA E ] lipoprotein lipase?] &AL o A A A
cachexia® -§F&A]7]|7|% 3},

9) Zrls AAANEF BHE AXES ds) A48 AANEF ARy WA
=

11Z9 AAXNER dF FEFEY FF 5§ 2 ZAEE Table 217 2ok, & 582 4
P Aol 5.70%=2 71 wEgar, Gl FHE AMESE 1Rk g0] 52.10%=2 7HE =

T 9] AlRAE 14.50~42.47%9 0. e FHE AMSS AR F 35 2 ik 582 40%
ol’yez Egko} 4k, zoF gl AYZFe] 8- 14.50~18.53% EH3IAT.

B A% AE Ju JC et al(2006)0] Badt 95Co| A 34 7HEQr 35 F238 712(9.25%), ©
2H(36.49%), BH(15.48%) B S75aA(11.82%) EF FE259 +&7 Hlﬂéﬁ E o =4 AF
wol, F& ATt Aol F T B F7]9] ALgol 9%k A AlRE T TR &
AR ol SHE AANERY B F2EL A5 FFHo W} 1.38~33.20%9] F&=2 A8 71

BauH v Q=d(Kim MH et al, 2001), 2 A& A A&3 A5 = A3y

>~

HHN'
o
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Table 21. Yields and browning intensity from hot water extracts in the medicinal plant

materials

g AT B2 AR FF F80| Ho} 4
wg Aoz dqaud.

Sample code Knoarr?lin Yields (%) Bro‘?r?izgéoin:ﬁﬁty
A 7= 52.10+1.65" 0.085%0.001"
B = 42.13+2.73" 0.25140.002"
C 2719 34.76%3.82" 0.52240.003"
D = 31.47+2.82° 0.046£0.001"
E AbF 18.53+1.05" 0.05140°
F zpok 15.1742.37" 0.03940.001*
G oAt 42.47+2.80" 0.084%0.001"
H B ol 26.9242.27° 0.218+0.002°
I A 7F 14.5042.04" 0.103£0.001"

A3 Al 5.70+0.53" 0.903£0.001’
K = 16.0740.47" 0.180+0.001°

Each value represents mean®SD, n=3.

A“I\Means with different superscripts in the column are significantly different at p<0.05.

420 nmof| A FFHFTE
FHAle] 0.90302 714
492 0.1~0.39] HAYx
420 nmollA AlE %%%54
FHo AEHH, AR F
o] ®tH(Kang YH et al,
0.040~1.312¢]

hx2 3ty 1,000 ug/mL T2 A|Z3 AR
=gttt g g QUM 0.52290H, S, B,
a ¢ Alge 0.1 OloH TEZ=E VeI
2z 7x = Mg u
B4 3 gatst @470 BAE AT 7
‘cﬂ

.Q/kg/\
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o] 41.02 mg/ge. 2 7}F¥ =%, th&o 2 3(31.65 mg/g), A (21.30 mg/g)A o=z,
o AR HlF 453 =2 FFoler, A, Aok & Zeke 1 mg/g m ko] T}

& 384 Fx W9 phenolic hydroxylz]ell olaf aHikst &Adel A=) 271
w&oledte] Aol ZH =™ (Jo DH et al, 2007), ©]5 ZH&7]9 &3 {2 gz &2AHF

(3) AAXEF 45 FEE9 DPPH stz 2AEA

F FZEE 100~1,000 ug/mLﬂ % HelA DPPH stz ~AZA
=3+ Ayt Table 233 Zoh. R E
ofHoz ZF7tE Tt B Agd At
FEE s AEEY ECoats 2}%?‘5 A7}, Tiko] 100 pg/mL ©]st2 A&
3

ol 7 Eghonl, AR, 7 B ko] zhzk 113.38, 124.73 ¥ 13051 ug/mLy

of L.
o
=
fr
>
bl
o
off
H
(o
T
9
;
e

Table 22. Total phenol and flavonoids contents in the medicinal plant materials

(mg/g dried extracts)

Sample code Total phenol Flavonoids
43.5140.19" 0.534+0.13*

B 68.82+1.32°¢ 31.65%0.36"
C 69.0840.30°¢ 12.05+0.46"
D 56.78+0.22" 16.7140.34"
E 38.01£0.40" 0.4240.08"
F 47.40£0.34" 0.3340.17*
G 75.4240.59" 8.36+0.80°
H 53.16+£0.49" 21.30£0.36°
I 45.07+0.51° 11.13+0.36"
J 78.53+0.11" 41.0240.34
K 47.73+1.07° 6.76+£0.10"

Refer to the sample code in Table 21.
Each value represents mean®SD, n=3.

A“I\Means with different superscripts in the column are significantly different at p<0.05.
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Table 23. DPPH radical scavenging activity in the medicinal plant materials

Sé‘éréple Concentration  (ug/mL) ECa(ug/ml)
100 250 500 1000
A 2.0440.80°*  5.83+0.74™  10.9340.89" 19.35+0.16"" 1000 <
B 45.6520.89""  71.94+0.28°C 72.2040.28"™"  74.82+£0.70°  124.73+4.56
C 26.3042.83""  43.43+2.67°C 48.80+0.69" 50.37+£1.63°  828.55+87.15
D 26.0240.89"  55.09+2.64" 72.32+0.80"" 73.16+1.55""  224.43+11.37
E 2.0940.66**  5.5240.16""  8.00£0.50°*  14.28+1.59"* 1000 <
F 44.48+1.44%  71.3441.00°° 68.48+2.22°° 71.67+0.95"  130.51+5.36
G 57.57+1.24"  71.35+0.47°° 71.6240.81" 71.98+0.16"" < 100
H 25.53+1.08" 58.19+1.08" 65.90+£1.08" 62.67+2.22"  212.40+4.45
I 32.6440.32°¢  43.40%1.07°° 58.47+£0.48" 69.4440.60°  358.94413.06
J 48.37+2.84"  62.16+1.40"" 65.68+0.27" 67.03+£0.47°"  113.38+24.24
K 26.394+1.03""  32.33+1.91"" 38.56+3.69° 53.41+1.34""  879.48+64.54

Refer to the sample code in Table 21.

Each value represents mean®SD, n=3.

Means with different superscripts in the same row (a—d) and column (A—I) are significantly different at

p<0.05.

o
=

g

ER

<< DPPH #tt|Z &AZAHS AN
B3 (Kwon JW et al, 2007)= £
OlFA S 4

£ Ho T

2820 03
Aite Az

rs Eo

A=

Are7E ~E g 29
T % 9uH(Kim JH et al, 2000). Park YS(2002)L 8F 2] dlokx] =& =
= kg DPPH vz 2AG 47 BAA o)A Zreke A5 t&ﬂ] g AN

Z3e ud BAYeH, tokee AE8A7E gatst 48 AUy, AR

5 Aol

(4) BAHER

ot g4 Aozt 2

Zkol 100 ug/mL o|st2 71 #Ado] =

&9 ABTS gtz &AAEA
Eo] ABTS gtz &HE S ECogte =

24} %E} ABTS @&tz 24842 DPPH &tjzte] 2AZ 47 2o 33
9k, 32(115.68 ug/mL), A+
2 Zbok(167.29 pg/mL)L 200 ug/mLolstdrt. 3],
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Table 24. ABTS radical scavenging activity in the medicinal plant materials

Concentration  (ug/mL)

code " 100 250 ULjoo 1000 ECs(ug/mL)
A 5.17+1.63*"  13.92+41.34"" 23.834+1.06 44.40+0.87"" 1000 <

B 46.33+3.05"  80.0340.73""  83.23+2.11°° 85.41+0.59" 115.684+12.02
C 20.4446.22°°  52.37+1.29°  72.03+£1.77" 74.65+2.29° 238.36%6.21
D 18.1641.22°  42.72+1.29°  71.14+4.39" 77.9443.90" 315.52+18.83
E 1.9240.94**  10.25+£0.45"*  16.23+0.37°* 29.79£2.45" 1000 <

F 32.844+1.96°  71.0240.94°" 83.98+1.43° 84.114+2.55% 167.2944.70
G 53.98+2.12°%  82.44+4.07"" 83.52+1.17" 84.57+1.60"" < 100

H 20.90+£1.59°° 51.70+1.65"" 78.06%£2.28" 79.11+1.30F 242.12+7.73
I 8.92+1.08""  31.67+1.72"" 55.6842.33" 78.43+0.44" 441.48+23.11
J 42.79£5.91°%  62.05+£1.80°° 74.14+1.12% 74.5241.44® 149.57432.18
K 7.09+1.81°"  18.69+1.56° 33.18+2.49° 57.63+1.20% 842.774+29.78

Refer to the sample code in Table 21.

Each value represents mean®SD, n=3.

Means with different superscripts in the same row (a—d) and column (A—I) are significantly different at

p<0.05.

A EA 0 FHE Hes HAELS T/ gt Sz AAEAHo] s @3 E =, skekA)
o=z sk a‘rﬂ% 2AZA ZAF A ABTSEHHZ &AL AlR9 HeE 33dEy &
o A glol $53F Aoz Vg v ¢Jth(Chae JW et al, 2012). Joo SY(2013) <& A E

=l o

# 10%¢] DPPH # ABTSE}E]Z’—__P aAgFL & Fol wel A2 vt=2n, DPPH o)z
AaAggo] thih =A FAHFJAGE g vt %‘\-Etﬂ 2 AT 2HA=E o9t {FAE AEelU
!

(5) AAANEF I F2E9 superoxide anion o] A2AEA
AAXNERF ¢ FEE2 superoxide anion o]z 2 A AL Table 259} #t}. 714}, AF
oF Wl Wiol 2219 A 9d A Bo|A] ECs0zh-S 348.16~918.16 ug/mLZ DPPH 2 ABTS &t

wiokth. slA] 9k, ©4akel superoxide anion @}t
=™ & DPPH % ABTS 2tz &AGA AT x5t Ao unt
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Table 25. Superoxide anion radical scavenging activity in the medicinal plant materials

Sé‘éréple Concentration  (pg/mL) BCao(ug/mL)
100 250 500 1000
A 6.344+1.98""  10.9340.65"" 13.23+£3.06"* 35.48%2.66°*" 1000 <
B 17.65+1.19°°" 28.17+1.02°" 53.80%3.95" 76.54+1.27" 467.08+32.52
C 20.45+2.73*  23.87+£1.79"" 50.33+1.96" 76.50+2.12%° 488.99+6.54
D 18.2043.77°""  20.41+1.90°° 38.06+1.55" 56.30+3.73° 837.00+85.95
E 16.11+£1.13%  23.71+1.58" 24.67+2.33" 32.43+2.67°" 1000 <
F 14.94+2.15®  18.32+2.38°C 32.7241.98° 52.42+2.04% 918.16+31.83
G 20.28+1.94*"  37.5242.44" 69.28+2.75 89.86+2.83" 348.16+13.92
H 17.6241.27°°" 19.57+1.52°° 24.71+£2.08" 39.19+3.91 1000 <
I 19.9543.06"  29.7242.82" 61.10+4.78%"  83.7242.36"° 413.35+£26.35
J 18.66£2.07°"  18.9942.80° 53.30+3.11" 78.84+2.67" 468.51+£18.48
K 8.85+1.52**  13.98+1.34°® 29.134+1.44°° 55.0940.76% 902.07+14.83

Refer to the sample code in Table 21.

Each value represents mean®SD, n=3.

Means with different superscripts in the same row (a—d) and column (A—F) are significantly different at

p<0.05.

O—F%’i‘.% %89 superoxide anion #T|Z AATAH AFANA vt FF F

oA DPPH 8 ABTS #}tjzt a~AZd3e dadArzt 24z
o2 HiEo °1E}(Joo SY
719 B Z A Fhell 0.9 o]
T ]/‘1 AHEE HAH =R/ F

o] $rated ARl W) 8

0.695, O.851i1>&1 PSS
cgtr] o] e FEEA
I I 9 tH(Kim HY et al, 2012).
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£ Table 260] YERAAT. A]
™ (Gordon MF, 1990), %% 3Fte] 0.5¢] =
A B F7bEol S7HEd wet §4
o, F71R}F, 4beF = %—’F 99 ECosgt2 1000 pg/mL o)A
500 pg/mL olst2 53] FFH A g 7HF =
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Table 26. Reducing power in the medicinal plant materials

Concentration  (ug/mL)

cagaPte ECos(pg/mL)
100 250 500 1000

A 0.09£0.00°®  0.13+0.00"®  0.22£0.00°"  0.42£0.00° 1000 <

B 0.13%£0.00""  0.2740.00"°  0.5240.00  0.96+0.00"  482.67+6.73
C 0.13%£0.00°"  0.26+0.00""  0.44%0.00°"  0.74+0.00""  591.11+6.84
D 0.11£0.00°°  0.21+0.00"®  0.34%£0.00"  0.61+£0.00"  834.00+18.33
E 0.07£0.00**  0.1040.00*  0.14£0.00®  0.24£0.00* 1000 <

F 0.1240.01*"  0.21+0.00"®  0.37£0.00°"  0.67+0.00"  718.89+15.12
G 0.2240.00°"  0.47+0.00""  0.85+0.00°"  1.4440.02°  270.00%8.08
H 0.124£0.00"  0.23+0.00""  0.40£0.00°°  0.70£0.00°°  684.83+12.82
I 0.11£0.00°°  0.18+0.00°  0.05+0.00°*  0.50%0.01""  940.00+38.44
J 0.2140.01°°  0.53%£0.01"  0.80+0.01¢  1.364+0.04"  230.70%4.32
K 0.09£0.00°®  0.1440.00"®  0.22£0.00°°  0.37£0.00® 1000 <

Refer to the sample code in Table 21.

Each value represents mean®SD, n=3.

Means with different superscripts in the same row (a—d) and column (A—I) are significantly different at
p<0.05.

T3 B Ao AMSE HAAEF F U ok 2 B8 39482 1,000 ug/mle FE
oA Ju JC et al(2006)¢] B gk Axte] s 28] o] Tk}, 7tdE v 523 FF0] AT,
AERAM FAHLE AAFTAE T3 HrZe LAAGHT B =& oz UHA
AE=H (Gordon MF, 1990), ¥ A3 AFE ol¢t & Attt #4948 FH & 3 o8 4E

o] sFital @du| oA 16F9] kAl 44 FEE(Ju JC et al, 2006), 1059 k&2 &9
& 70% gL F&E(Joo SY, 2013)¢] vlmw A7t
Uz AAGAAT FARE Ao YEhd AL B A

N
o
ook

b Zrhgel we feldow JEsAn. ek FFe ECogtel
1,000 pug/mL o]geolem, 1 2 9% A|FoA 214.72~550.05 ug/mLe] M2 F7]|A 9}
A AN BN ECozb 500 ng/ml clslsith S8 2ole] Aaolw ol 7%

glod, thgor S555d0l
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Table 27. Fe*?

chelating activity in the medicinal plant materials

Sample
code

Concentration

(ug/mL)

100

250

500

1000

ECs0(ug/mL)

—O_ & =¥ = o O W

— =

K

37.5441.92°"
13.93+2.11%
9.32+1.35%
6.23+1.07*
36.57+1.26%
27.5040.95%
19.96+1.87%
25.00£1.54*"
25.5440.73
17.2942.43%

39.11+2.24%

39.5341.90*P
38.75+1.17"
21.9542.93"
10.4740.22"
42.1541.34"F
44.4241.12"
38.07+3.22"¢
57.71+1.52¢
39.25+3.81""
37.57£0.76°

51.724+2.57°F

50.66+2.16"
64.25+2.44C
31.58+1.44¢
16.30+2.59%"
55.13+3.62F
68.47+2.61"
56.40+1.45F
87.93+1.53%
46.8240.90
74.14+1.68°

60.25+1.57F

52.83%£3.15"
85.75%3.68%
44.66+2.06%
23.10+2.42%
68.19+£3.49%"
89.97+3.10%"
74.00+5.11%"
94.87+2.23%
91.1141.44
87.75+3.30%"

62.34+3.81°°

550.06+59.13
360.94+16.35
1000 <

1000 <
407.91+£47.92
308.03+10.57
411.79£25.91
214.72£6.16
535.68+8.31
335.03+5.82

235.50£36.37

Refer to the sample code in Table 21.

Each value represents mean®SD, n=3.

Means with different superscripts in the same row (a—d) and column (A—I) are significantly different at

p<0.05.

B Agelq AEF 113

b, Fe" 2 o] E

gye ta

ot Fe Ay o8 AL g A|Eo] H|

MEE FE2EL

E 39 F

ggo] ke

2AGAT Fe A oy

9

al, 2008) A& &F F&0]

(Woo JH et al, 2010a). B AdA =
de o]’ &4 ECsogk

2 9o

ABTS & NO #dz &

335.03, 360.94 pg/mlz o)z AAE o] ¥ }Ed
Hs] @ago] @A ZA o] gjd 2ABZT Fe Ay ol8 44719

#olshe Bhe
ee TPY = At 229 FFol w7
B2, ARHAL AT 2ABH

1__

=g o (Ryu JH et al, 2011b), Gordon
MF, 1990), =7}, =3} & G574 % TéaL DPPH 9 ABTS @tz &AZ o] Fo} A
= W gy vEdolg e} (Woo JH et al, 2010a), 0|5 A]|E= =% Fe*Zg olH
Aoz BagE v Yrh(Ryu JH et al, 2011b; Woo JH et al, 2010a). o] ¥ izt
gAe Mg AhditE AxE Jehrie s,
AR F FE501L9 AAY HuFd AA ¥

ol gt At AE
Z 27} Ao|stA(Seo ST et
E—O]F/‘ri’ FAFIL Ut
23 wid, Fel*

TT =1
FaeA7t A

_l

Q. 2~~~ ] "l
=
il

[e]
= 4719l Ra[(Ryu JH et al, 2011b; Seo SJ et al, 2008; Woo JH et al, 2010a) ]9} 8-A}3F 2
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Aot

o] o] HuESo A}t o] A8 Aoz Fe’Ay o8] B4 LS g = glo
= (Chu YH et al, 2000), A 8¢ &}t|Zd &AZ ol #osle FEEZY o] =3 dE
4 ZgH ol ARo|gtn Hu(Ju JC et al, 2006; Park HJ et al, 2012)2 m|Fo] B o &
AT A Fe’de o8 A7} gz 2ATAH FA 24 A5 Sz 2AZH T

st= THE phytochemicals®] EA& A stE A2#=24 7H7t vk ddd).

(8) AAANERF &5 FEEo| LPSq g3 =% NO A mlx= J&
A RAW 264.7 AXE o] &3 WAFY Hrlo] UM HAAHNEF
AZ 54L& A8 S8t A5 JAe] AxzEd 2 LPSE B8 A S wf MTT assay
2 +93 AIE Fig. 42¢] Jeh it
AHA o A E2=73 A3 (Fig. 42A)0l 71Z8t] LPSE 4kstd 2EH 28 {U3d &
ES 50 ug/ml FE22 AYstAE uf FE] AFoA 80% ol Ax A
HYo} ortboA AE HELL 72.97%2 thA7H AlE Z A0 %‘\E Ao 2 g2l
Atk(Fig. 42B). A& %%%% 100 pg/mL AgFoAs g, 719, A%, F3HAl 4 &
FFHAA AZT BELC] 80% ot ot 2719 (71.76%)E A% 4=, *MR T A
o —’F—’FO&A A= *33%01 77.53~79.93%¢] HE 100 ug/mLe] A8 A FAXE A
| 207 =Xe 42 A= Qmﬂi’iﬂ}.

ap-9-2~ TJMH]EOL RAW 264.7 M X LPS A & AAXANER FE2ES F7ISIAE 9
e mxe 4TS 583 A= Fig. 437 2ok LPS A2 Fte #s) LPS X7 & NO
e 12v) F7tElen, 1159 AAAER 58S 50 2 100 ug/mL H7FA] NO A4
20 12.89~26.18 uM, 6.86~26.11 uyM= Alek &l L= 5?——,—03% A3 A|5A A LPS AHE7H
o} @o FHeFolddtt. £3] 100 ug/mle] 5 2 #=xo A= LPS A Fo vls) 4z 72%
2 58.6%, 83(50 pg/mL) & A3HA (50 2 100ug/mL)& z+z} 47.3% 2 32.0~36.4%= LPS
ATl v FJHez NO 4GS HaAHT(p <0.05).

NO= 23} g2~ AHdA F7lE= EZA=Z(Yun HY et al, 1996), RAW264.7 A Eo
LPS A2 F7He NO¢| §F AAANERF FE2E M= FaHATH, 53] F534 4%
WAl &Aool 7 39Tt FFL  flavonoidF ¢l baicalin, baicalein, wogonin %
skullcapflavone 5& {35t 9o, ol AR5 o3 A5 2 Fiksl zH8o] HiFo
IthH(Chi TS et al, 2003; Gao D et al, 1998). o]& &% = baicalin, baicalein& &3t3 F+x
Z O—di—hydroxyl7|& 7IA| 2 & wogoninEt} &4o] o™, o= DPPH vz LA E D H
#Ho] ' ez dHA Uth(Gao Z et al, 1999).
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(B)

Cell viability (%)

Cell viability (%)
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Contral A B 2 D E F G H I J K

Sample code

m 50 pg/ml m 100 pg/ml

200

150

100

50

Control A B & D E : G H I ] K

Sample code

50 pg/ml m 100 pg/ml

Fig. 42. Effects of the medicinal plant materials on cell viability of RAW 264.7 macrophages
without(A) and with(B) LPS.

Refer to the sample code in Table 21.

Results are presented as meanxSD of three independent experiments.

"% Values with different letters in the each bars are significantly different among control and 50 u

g/mL sample treated group at p<0.05 according to Duncan’s multiple range test.

A~6Values with different letters in the each bars are significantly different among control and 100 u

g/mL sample treated group at p<0.05 according to Duncan’s multiple range test.
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NO concentration (pM)

Control LPS A B c D E F G H 1 J K

Sample code

50 pg/ml B 100 pg/ml

Fig. 43. Effects of the medicinal plant materials on NO synthesis in LPS—induced RAW264.7
macrophages.

Refer to the sample code in Table 21.

Results are presented as meanxSD of three independent experiments.

®Values with different letters in the each bars are significantly different among control and 50 u
g/mL sample treated group at p<0.05 according to Duncan’s multiple range test.

A~Eyalues with different letters in the each bars are significantly different among control and 100 u

g/mL sample treated group at p<0.05 according to Duncan’s multiple range test.

ES 4857 Fole H:0z0 93k Akst7 ~Edf 25 W
a7} 29~33% A== E127F JoH(Kim JH et al, 2008).
FHAlo A E :} phellinsin A7} AW o)A superoxide aniongd A AJ&}= xanthine oxidased]
B4E AsA JAdthe Euos (A8 (Hwang EI et al, 2006), A W glutathione,
glutathione reductase % GSH-px AL Z7IA7| 224 AME W ROSe AL AAAFA
"Hota Eauso] glvk(Ye SF et al, 2007).
2 AFoA 1159 HAANERE AE 540 Hon, Z 7
3} &/do] =1 LPS AHgd 3% NO A& =
zZrok T 5F 9 FAo] AWty o g fsle] Faksl 2 HA
FAREN o5& MEsts zlo] AAsteer A€t

o
K
-
K3

A

ol 4

*
T oy
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=

FE F F2F FES(MHE-2) 39 T FFe 7 24 A0

S, ©ab, ol bk =B A] fructose, glucose E sucroseZ} AZE YO, A A
FEZ2EANA = sucrose7t AEHA FUTt. 2 AFHA FEFENA fructosest glucose=
Z}zy 34.86 ¢/100 g B 31.33 g/100 go2 714 ko] mon, 5F 9 AAXERF ELGEY
MHE—-1, MHE—-29¢]] v A= =}, Sucrose?] $h=ke o JJr 323 2peF 2ZEo A Z+Z}
42.24 /100 g B 41.67 /100 g0 & ofE} AANBE 2220 Ho] =9} 529 AAAZE
THEY A MHE-2ET= 585 T %i}:} MHE—1¢] A glucose$} sucrose?] gaFo] ¢
EAUTH A7 JAANERF FE=I A E Z9 a9 gl o] F Aolrt

bl
gAed, ole EFHE vles 1HT u A FFol Bl ez 4.

Table 28. Free sugar contents in the medicinal plant materials

Free sugar contents (g/100 g)

Samples

Fructose Glucose Sucrose
A} 8} A] ;
(Pl?e]]fz/]\us linteus) 34.86+0.62 31.33£0.17 ND
A + + +
(Scute]]ana baicalensis Georgi) 21.47+0.08 27.89+0.33 41.67+2.89
11:]_-/\1-
(SS]VJ'& miltiorrhiza Bunge) 22.33%£0.10 28.11£0.00 30.89+0.01
mol
(Morus alba L.) 23.191£0.06 28.63£0.04 39.10%+0.03
Aok 94.44+0.14 29.29+40.15 42.2440.07
(Paeonia lactiflora Pall.) e e e
MHE-1 23.55+0.12 29.65+0.06 37.06£0.58
MHE -2 23.20£0.10 28.85+0.09 33.77£0.22

ND : not detected

Extract MHE—1 is mixed by same weight from each hot water extracts of Phellinus linteus, Scutellaria
baicalensis, Salvia miltiorrhiza, Morus alba, and Paeonia lactiflora

Extract MHE—2 is extracted with hot water of mixture by 100 g, 13.5 g, 13.4 g, 21.2 g and 37.6 g for

Phellinus linteus, Scutellaria baicalensis, Salvia miltiorrhiza, Morus alba, and Paeonia lactiflora

(2) F712F g3
A Al sk, whab, Bl 2 ek 2B {4 gEE EAEL, o]l AAYEF HF
9l F2E 5% T EMHE-DI 24 ¢ FE2E(MHE-2) ¢ #7114 &3S £43 2
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7= Table 299 2o} f714He F
o] F 714 FFe] 8938.7 mg/LE 7}

e
>~ 9
i<
)
)
&
iR
@
_IL
i
Hu
ol
of
1o,
.
e
it

Table 29. Organic acid contents in the medicinal plant materials
(mg/L)

T I T T

(Phellinus (Scutellaria (Salvia (Morus  (Paeonia _ _

linteus) baicalensis miltiorrhiza alba L.)  lactiflora MHE-1  MHE-2
Georgi) Bunge) Pall.)

Oxalic acid 1213.4 318.0 1925.4 301.7 1580.6 1128.7 368.9

ke

Organic acids

Maleic acid ND 54.8 ND ND ND ND ND
Tartaric acid ND 174.3 91.7 21.8 18.2 38.7 65.9
Citric acid 239.7 1384.8 1190.8 2645.2 3312.3 1807.7 1594.2
Malic acid 575.5 640.3 1260.7 3950.8 660.7 1447.1 1186.7
Glycolic acid 78.5 20.4 ND 41.6 ND 34.0 37.4
Formic acid ND 21.4 30.5 88.4 ND ND 68.8
Lactic acid 200.6 41.6 ND ND ND 45.7 31.9
Acetic acid 49.3 43.1 64.8 499.0 99.7 138.6 155.8
Succinic acid 27.7 ND’ 83.6 178.7 ND 61.5 48.6
Fumaric acid 43.7 ND ND 1161.5 ND 231.5 164.8
Total 2428.4 2698.6 4647.5 8938.7 5671.5 4933.7 3723.0

ND : not detected
Sample code refer to the foot note of Table 28.

714k = oxalic acid, citric acid, malic acid, acetic acid®] A 2E
=4, oxalic acid®] e T} F2=EA] 74 ©9kar, citric acide] TS zHek 2 Eof A
Z Zokth Malic acide} acetic acide] FHFL B FEEA 713 ©okoh. Maleic acide]
AS g5 FEEAAMT AEFHALH, lactic acide ASFHA FEEAA 7P 2e FHFol
1, fumaric acide #Y FE2EAqNA 71 g3
5%0] AANER TR £ S FFL MHE-1L 4933.7 mg/Lo]Qd 1, MHE—2% 3723.0
mg/LYtt. EFE =9 {74 = oxalic acid, citric acid @ malic acide] TFo] A Fo =
=7 AEFRoH, formic acide] ¢ EFE F MHE-2014 7+ AZEF At} Oxalic acid, citric
acid @ malic acid®] ==L ztzto] k& F=5te] T =9 v (MHE-1) ] & Ao
2 JERET

do
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(3) & dle 3dE ¥ SHE=olE T

AAANEF 5% EFxAd e F dE 2 ZTHE=ols FFE 43 A= Table
307 2t} F s FE-2 131.35+9.64 mg/g2 MHE-27} o &4 Yelgton, Zglisol=
FhaF @A) 28.77+£1.52 mg/g2 MHE-1Xt} MHE-27} §odo g =2 Az=s Byt

Table 30. Total phenol and flavonoids contents in different condition for mixture of 5 kinds
of medicinal plants

(mg/g dried extract)

Sample code Total phenol Flavonoids
MHE-1 109.82+1.71 20.29+1.34
MHE -2 131.36+9.64" 28.77+1.52"

Sample code refer to the foot note of Table 28
Each value represents mean+SD (n=3)

“This superscripts are significantly different among the different sample by Student t—test at p<0.05.

MHE=-2, 5% Ad4E8F &4 2588 13 ig=zd

e

(1) a—Glucosidase #3}&A

Glucosidase= A& AFg M| Z 2] brush—border membraned)] A= T AL EA 273 A

a—
SHAE o AES =y Ze dFow Bt F4A171Y. & a—Glucosidase?] A3
= A VbRl 8 AR A% €9 dod ATE F o (Kim MJ et al,

G, Zef, ot B, AEHAS A &St FHoR T Z(MHE-D# ol & 5%
A EL -] EFste] 23 F(MHE-2)9] a—glucosidase As|E4He 43 Ao
Table 313} Zrt}. 250, 500, 1000, 2000 & 5000 pg/mL T2 &3 23, =
=7} S71shol wel 2 FAo] Frhete Aol T 1000 pg/mL FxoA MHE-1& 36.99%
ol H&) MHE-2%= 51.98%2 o =9tk MHE—2%= 2000 ug/mL S5l A 70% o|Are] &g
A4g vehd wtd, MHE-1€ 5000 pg/mL EXolA 70% oot

Ji ST et al(2002)= ZoF & ujE 3 E 9] a—Glucosidase #A8lsE =43 Z1, 20 pg/mL =
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Tl odolAE ol E FEE0] 77~85%2 24 uramq-; Aoz Bustrt. Park et
al(2004)= Bldl= a—glucosidased] th3al = sf&A] y—aminobutyric acid(GABA)<}
1—deoxynojirimycin(DNJ) o] g5 of 3lo] o5 d&ol fﬂéﬁ 2E s d9st a3t vehve
Ao 2 Wastygrt & Cho HS et al(2010)= ASHA g5

AZA7, 3000 ug/mL FZoA] oF 50% HEe] &4S

o] a—glucosidase A3 =

Table 31. a—Glucosidase inhibition activity in different condition for mixture of 5 kinds of

medicinal plants
(%)

Sample Concentration (pug/mL)

code 250 500 1000 2000 5000

MHE—-1 27.83+1.18°  32.39+1.05" 36.99+1.20° 56.49+2.24°  71.33+1.01°

MHE-2 27.70+£0.98*  40.34+2.40° 51.9840.86° 72.11+1.73% 84.64+2.45°

Sample code refer to the foot note of Table 28
Each value represents mean+SD (n=5)

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

(2) Xanthine oxidase #]sj&A]

X0 purine thAle] Bst= FAZA] xanthine X hypoxanthined] AFAES o]t A]
HAks A (H:02) & A Ha, U™ A] F40] uric acidE st A o 23 EA)
Al =W E-o 3ol 43 F5E f¥ste 55, A% g
T 542 d4HA glon dF9 s A4S SHse wHeRzE AMFHI th(Cho HE
et al, 2010).

5% 9] dlekx] &5 MHE-1 % MHE-29] XO A& &AL =43 A1} (Table 32), A| 5 9]
FET ZUMES4E O 84 w3 foFom Zrlste ATdS HYrh 250~1000 pg/ml FE
A MHE—13} MHE-2 A|E2 =5 50% #]gto]glom, 2000 ug/ml S EIAE= 60% o]4e]Q
o}, A BT & zFol 7t gldth. 5000 nug/mL FEd A= MHE—-1+9] 93.40%2 MHE—-2X T}
EA Ve

AzBde HggY FE2E] X0 Adlls 53 27, 500 ug/mL FxoA Zkzt 51.82% 2
46.36% 9 Adls<S M-tk Bago] gltk(Lee SI et al, 2012). T4, T2 2 3] FAE
tabo] 79.3%= XO AdiEAol 7HF Edvtn RuEe] Jth(Kim SH & Kim IC, 2008).

Cho YC et al(1993)2 X009 AsjEZ 2 thFst gd®F 2 & ssyd Edolgt R
M, 1 F Z¥ETo|=EfF+= hydroxy7|e] ok fAle] el Z4F G249 Aarrt th2A o
e Aoz BHiEo Qth(An BJ et al, 1998). &8+9] & ¥H&E 2 ZgHo|E IHS =
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33 A3}, Z+2zF 103.53 mg/g & 101.98 mg/geldax(Joo SY, 2013), ©4te] H =3k 414
mg/gl 2 16Z9] F&AE = 714 =gtom (Ju JC et al, 2006), AZFHA &L F2E9] 7
= 9 ZgHole S 74zt 432.42 mg/g 2 42.61 mg/gelQqthE Bl 9tH(Kim JO et
al, 2008). o2 HuE5 ENE B A HANEF EFE I

| Zgsle E HesAd SFAEEC] g EAste AR FHHY, o3 EH9 Ad5zg
o|st A azel AL

Table 32. Xanthine oxidase inhibition activity in different condition for mixture of 5 kinds of

medicinal plants
(%)

Sample Concentration (ug/mL)

code 250 500 1000 2000 5000

MHE -1 8.57%0.40° 17.38+1.42°  29.79+0.21°  64.04+1.95" 93.40+2.45°

MHE—2 10.57+1.17*  20.07£0.65°  30.38+0.70° 64.75+0.25%  87.66+0.21°

Sample code refer to the foot note of Table 28
Each value represents mean+SD (n=5)

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

(3) DPPH &HZ &AZA
HAXEF 5F9 EFx7e] wE DPPH vzt &AZ/de] A= Table 337 Zrh.

Table 33. DPPH radical scavenging activity in different condition for mixture of 5 kinds of

medicinal plants
(%)

Sample Concentration (ug/mL)

code 25 50 100 250 500 1000

MHE-1 37.7941.90% 51.43+2.69° 68.07+4.08° 87.64+1.42% 89.71+1.91™ 90.36+0.89¢

MHE—2  40.2941.25% 56.4742.44" 76.1843.63 91.18+0.64% 91.55+1.21¢ 92.50+0.62%

Sample code refer to the foot note of Table 28

Each value represents mean+SD (n=3)

NS: not significant

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

“This superscripts are significantly different among the different sample by Student t—test at p<0.05.
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25~1000 pg/mLe] s&= LA F A8 BF F=7} S7Hgel wek DPPH gtvzd 27 %
dol fFelFez woldth a8y F AR EF 250 pg/mlel o] FEAAME AEY F

=7F 1000 png/ml7kA] F7tete = FAde o 2d 2ol7t g
MHE—-1¢} MHE-22 v a|%S o] RE x4 MHE-12tk MHE-27} o] &8 £2AZ4S
B3emn, 500 pg/mLel FEAME I Aol7k Hol FoAHQ Aozt vEhA| gt B A
T A¥ AIAHNEFE 44 FE5] T NBED JAYERES EF MM FET AE
o4 DPPH 2}HZd £7@Ao] 2 AS=2 Ueyt. os Ad4EF st ave
= il

zo wet 2ebd g low, Aol 29 A5 ks 7570l

(4) ABTS #&Hzd &AEA

AA4EF 55 EFEo )3 ABTS ge)zt 274842 Table 349} 2t} MHE-19] #t]z
7152 17.39~98.35%0] 912, MHE—2% 28.18~99.55%0]{t}. 25~250 ug/mL Fxol|A E3s}
2% F2E< MHE-27} 42t 32319 £33 MHE-1XRTH &4¢] o #Hours A&
AATE SR FF 500 pg/mL ol ME F FEE o] FARE U

me 2 b

4

Table 34. ABTS radical scavenging activity in different condition for mixture of 5 kinds of

medicinal plants
(%)

Sample Concentration (pg/mL)

code 25 50 100 250 500 1000

MHE—-1  17.394+1.41* 27.534+1.54° 40.08+1.30° 82.1840.88% 97.64+0.68 98.35+0.86""

MHE—2  28.18+3.74% 31.91+2.53™ 50.60+1.27% 95.26+2.04% 97.87+1.14% 99.5540.29°

Sample code refer to the foot note of Table 28

Each value represents mean+SD (n=3)

NS: not significant

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

“This superscripts are significantly different among the different sample by Student t—test at p<0.05.

(5) Superoxide anion |z AAEA

HAHEFR 5% EFE ths superoxide anion #FHZ AAEAHS Table 359} Zr}.
MHE-1, MHE-2 #&& BF ¥/} 371855 fo4oz 7ttt shAlgt A= 25
ug/mLol| A= gtz &AZ o] vehbA] ¢fgkth. 1000 ug/mLe] Fxo4 MHE-12 68.91%
o] A gk MHE—-2+= 94.61%¢ A2AEAL B+, superoxide anion vzt AAHZA w3
MHE-1 #&&XEt MHE-2 F&&9¢ &4o| o Holvtts AL & + Atk
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Table 35. Superoxide anion radical scavenging activity in different condition for mixture of 5

kinds of medicinal plants

(%)
Sample Concentration (ug/mL)
code 25 50 100 250 500 1000
MHE-1 - 1.684£0.46° 11.09%£1.59™ 28.53+3.40° 52.10£3.06° 68.91+3.32°
MHE—2 - 7.48+1.60 13.03+1.22° 48.9044.21% 70.04+3.26" 94.61+4.79%

Sample code refer to the foot note of Table 28

Each value represents mean+SD (n=3)

NS: not significant

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

“This superscripts are significantly different among the different sample by Student t—test at p<0.05.

) Fe™ L ol8 2AZA

zz2 MHE-1, MHE—-29] Fe"’Zgol8] ~2AZ 4L el 2= Table 367 2th. %7}

, MHE-29] Fe”Z#o]8 2AGHL &Aoo 7 Zolxon, 50
oA Ql atolE glYlth. 100 ug/mLe] AFEA= MHE-2

OVM AFEAM = MHE-1¢] &A4o] foFoz o &ol A|F<

TEE A B JFgFS rHE F8 AXAYE & F A

Table 36. Fe™* chelating activity in different condition for mixture of 5 kinds of medicinal

plants
(%)
Sample Concentration (ug/mL)
code 25 50 100 250 500 1000
MHE-1 - 11.25+1.74™5 21.10+1.61° 62.93+2.46 86.434+1.02% 95.70+1.10%
MHE—2 - 12.9941.24* 24.3542.82” 53.49+1.96° 77.05+2.40° 89.92+1.65°

Sample code refer to the foot note of Table 28

Each value represents mean+SD (n=3)

NS: not significant

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

*This superscripts are significantly different among the different sample by Student t—test at p<0.05.
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.
e

ﬁ“ (L)
=

HE—-1, MHE-2¢] 398 & el ZA3l= Table 373 24, F 714 FE2EE2L 5%
Ao mel g8 w3k Zolm o, 25~50 ug/mlLe] FEAA FEFE ARo]d A
ZFol= glal, 100~1000 ug/mLe] Fx=dA 28 MHE-2& & MHE-1HT =& 3498
< eI

Joo SY(2013)& 1 mg/mLe] FEolA &7 FEE0| 1.699 FZES Yeldttn 2u3 n
RoH, & AFA o A Ei%o}oq FERE 0 #4982 =4 Vet o8 dd
HEFE 47 FESe AEH I FEsto] AEReEA AdAERAE AUA 29E

o]

Fatst Aol =& Aer Heth

Table 37. Reducing power in different condition for mixture of 5 kinds of medicinal plants

(Absorbance value at 700 nm)

Concentration (ug/mL)

Sample
code 25 50 100 250 500 1000
0.087 0.115 0.162 0.325 0.581 1.038
MHE-1 aNs bNS ¢ d e f
+0.004 +0.006 +0.002 +0.004 +0.007 +0.014
0.087 0.120 0.179 0.363 0.599 1.107
MHE-2 a b c* d* e* fx
+0.001 +0.001 +0.005 +0.006 +0.004 +0.022

Sample code refer to the foot note of Table 28
Each value represents mean+SD (n=3)
NS: not significant

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

12) A4 E QA ER 5% EFx4d o2 RAW 264.7 A A Zo) dist d4F5 &4

(1) AT HE%

CCK assayE o] &3}] RAW 264.7 tA A Z | A 529 dhekx] =22 MHE-1 2 MHE-2¢]
HE=4< @stdth. MHE-1 2 MHE-28 $%%2(0, 50, 100, 500, 1000, 5000, 10000 w
g/mL)2 a3t 27 (Fig. 44), 50 ug/mL EE A= tlz2n v @se 100% o|4te] =S
S B s EHE e ez Faagoen, 100 ug/ml =2 AYAdE 84~91% ¥
o] =L JehASTh 500 ug/mLst 1000 ug/mle] F=2 Aastge @ 62~73% B
o] AEEE HY, 5000 pg/mLE HI A= 60% n ‘ﬂo]‘}i‘:}. AuEsol 10000 ug/mLe
gl Al 50% mlgte g AMEEo] AA A s

i\

3
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Fig. 44. Effect of medicinal plant extracts on cell viability in RAW 264.7 cells.
Sample code refer to the foot note of Table 28
MEH-1 and MEH—-2 were treated with various concentrations in RAW 264.7 cells for 24 hr. Each value

represents the meanxSD of determinations made in triplicate experiments.

(2) NO st

NO= NO &ddadd o8 A== 77 FEAZ A9ers, Axsyd, A3AE4 2 ¥
ol T Ay AETHA A BHsH TEO et AE 7leRAd Fad 8-S 5
7% st AZEARL ¢oy)7|E s (Kim JY et al, 2004). 3] NOE & f2dE 43
IS = Aoz U4 om(Weisz A et al, 1996), ml-¢ E9-d3te] NO* <o Jel = n}
2 A$E7] gEo NO* 9] HelZ Griess AFL o]&ste] NOO F=2 FZF 5 Qrh(Lee
MH et al, 2007).

RAW 264.7 M Zo] LPS(1 ng/mL)E A7 3t9< ul, A" N0 e 78.86 pM= T3
ol vl o 108 A= F7stg ok (Fig. 45). 281} 100, 500, 1000 ug/mL F=¢ MHE-1
7} MHE-2& A& A LPS A Zd H|3] v& ooz NO o] FAFHAT. 500 pg/mL
=52 #gA MHE-13 MHE-2 =% NO9 A4S ¢k 50% A= ZAAHTH

Yoon SB et al(2011)& RAW 264.7 A X3 st} 33 F2E9 NO AXA Afass
Ae 27, & Ao Z NO9 Aol ZAaEen, 7ﬁr°E AHolAH o E FE&F
100 pg/mLe] FZ oA LPS a2l v]3] 50% o]4e] NO A4 A4 72 Bgom(Im DY
& Lee KI, 2012), ©ate] gt F2E% LPS2RE 5% NO9 AAd A3l A ars

Bed, 53] 300 ug/mLolx 90% ool oA &4& vetd ZAez BEixo glth(Yun
HJ et al, 2007).
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Fig. 45. Effect of medicinal plant extracts on NO production in RAW 264.7 cells.

RAW 264.7(2%10° cells/mL) were pre—treated for 2 h with the induced MEH—1 and MEH-2(100, 500,
1000 pg/mL) before being stimulated with LPS(1 pg/mL) for 24 h. Each value represents the
meanxSD of determinations made in triplicate experiments.

Sample code refer to the foot note of Table 28

(3) PGE: ¥

PGE; &= AlZ¢ o}
Baglo] Qth. E3 4 S FES= F938 AAEA|  arachidonic acid2%-H
cyclooxygenase(coxu 28] ol &) T oAt MHE- 13 MHE—-2-8& LPS$} 37 RAW 264.7
A A7 & PGE.9 52 243t A7E Fig. 469 JeRN 2t LPS2 @439 A7
PGE, A &S 755.54 pg/mL 2o 2 27159, MHE-13 MHE-22 22} 100, 500, 1000
ug/mlL F=2 AstE o fFJstAl Hashe e HERAUT 100 ug/ml F=olA
MHE—-13 MHE—-2+ Z+ZF 646 pg/mL % 673 pg/mL, 500 ug/mL F=d A+ Z2z 400 pg/mL
2 465 pg/mL2 A=E AT

Kim YJ & Son DY(2012)& Atekat 22Ee] LPSE ¥H 459 PGE, 44 oAE7E =4
5l A3}, d=o] T A ZoA 983.4 pg/mLzE Z7}stg et 100 ug/ml = Abok A}
ZES YA AT 543 52 Ve Ao 2 B syt Pang L & Hoult JRS(1997)
& PGE; A4 oAl COX-2 &4 wdA 2 NOo AAHAAZ B3 28=HE AR B
asged, wigdA=r] o FEE9 PGE; Aslaz £33k NO9| AAd#e] Tadd wal 5
S AR Fadtia stFeH, ol £ AT ZASE X5t

e EFoRN Z4F A A LI dBo] e AR
(@)
o

X
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1000 ;
800+
600 ¢
400 ¢
200¢ [

0

PGE, content (pg/mL)

LP5(1pgfmL.) - + + + + + + +
MHE-lpgfml) - - 100 BOO 1000 - - -
MHE-Xpgfml) - = = = - 100 500 1000

Fig. 46. Effect of medicinal plant extracts on PGE; production in RAW 264.7 cells.
Sample code refer to the foot note of Table 28

RAW 264.7(2x10° cells/mL) were pre—treated for 2 h with the induced MEH—1 and MEH—-2(100, 500,
1000 pg/mL) before being stimulated with LPS(1 pg/mL) for 24 h. Each value represents the

meanxSD of determinations made in triplicate experiments.

(4) Cytokine =k

Cytokine2 @%& Uehlle S48 AXZA LPS A5 o3 dFu-go] &4ste A
TNF-q, IL—1B, IL-2, [L-69} 2 AAZA cytokined A2talA Frt.

MHE—-17 MHE-2< LPS$} §h74 RAW 264.7 A 2o A & cytokine =& &3
(Fig. 47), LPS9] 2] RAW 264.7 Mo TNF—a, IL-2, [L—69] AL 97
7417tk MHE-17 MHE-22 % =4 (100, 500, 1000 pg/mL) & @] 3te] TNF-a
et A7 (Fig. 47A), LPS A2+ (214 pg/mL)oll v]& F& oJEH o2 TNF—a %ol i
Aot 28 MHE-13 MHE-27telE £9F <l 2tol7} giiTh.

Fig. 47BE= MHE—1% MHE—-29] IL-2 A4ZFE S3¢ 242, LPS FAH LY IL-2 AH4FL
8.7 pg/mLollo) LPSE AHggdezM 76 pg/mLE F38tA Z71=E ATt RAW 264.7 celld]
MHE-13} MHE-2 #g3 23 5% o&Hoz [L-2 44F g2sded, ol TNF-ad] 4
4 AAETer 2o ARG

[L-6% ©ouhg 2 22 g Fojshe cytokineo 24 Bet T J=ZF 715& 2Hste 7
A7) #ge fREEDolth RAW 264.7 AZl LPSE A& 3tAE W (Fig. 47C), %A IL—-29] 3
b fFARSHA LPS FAg el Wl IL-62] A4l 48t F7tetdies, 100, 500, 1000
ug/mL F=2 MHE—-17 MHE-2& A3 27 BE AgoA LPS Aol u3] IL-62] A
el A = ATt

fr

o &
N
v o

ol
-
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250
200}
150 ¢
100 ¢

50+

TNF-a content (pg/mL)

B
100,

80} 1
60t
40
20+t

-2 content (pg/mL)

600 [
500+
400
300
200+
100+

O

IL.-6 content (pgfml.)

LPS(lpgme] - + + + + + + +
MHE-lpgfml.) - - 100 HOO 1000 - - -
MHE-Zpgfml.) - = = = - 100 HOO 1000

Fig. 4. Effect of medicinal plant extracts on TNF—a, IL—2, IL—6 production in RAW 264.7 cells.
Sample code refer to the foot note of Table 28

RAW 264.7(2x10° cells/mL) were pre—treated for 2 h with the induced MEH—1 and MEH—2(100, 500,
1000 pg/mL) before being stimulated with LPS(1 pg/mL) for 24 h. Each value represents the

mean*SD of determinations made in triplicate experiments.
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A3 A EEg % E£F 99E0G S5 HAE vAH

(A 2953A)

L A7/de] 5x 2 3o 23
1) xﬂwxﬂ 2%

ha

/‘3/& 43S gstua s+

B
@ 1xpd=d] Jidd =nt
Al g 1gE A

AAEe B8 H4
24 % 2 4ES 33
© Zrks, 2 2 AAHER FEES HF 99E0E AF 4FY 242 9% 2uR
HEE 2AL i A4 B4 39 2 T AR AR s

2) FoU &
® Erls, 223 duls, Arksw ol AAY FHE gslel DA FATF A 2
S 8§ Rl 9aE seriel 1z Snhe 134 18 4T 133

ex Wsle] mel 13 wE Hol2e 7 B s 33 2 AF &

of 7 ARl A 2E AR olH3E 4R WHE BT,
e %ol WAPl meh £ Gl Fhsh HRe| F7bsm, pHE
Hap A3 E o] 4T A Al FollA] 4.1440.01~4.3240.01¢] HY = A=(2.81£0.01~3.58+%

=, 23 2 399 59 g3 Ee e %7}6}2512134 HAZ £A 4dA 9
=3 = IsolH = H=3gELS oF 4.64),

v 2 25 1HH7P 7t} =d A+ 23
En

SO ResiE 2349 ¢

total pyruvate &
2 Z3slel B 0 2vlsw 22 Eris Hlé}oq
% HTo| go|dt
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1) nks9 A Fed mE Frks Axxzd 438 A% A5 Ax

(1) AFAE

= Agel AHE rhEL Ad delTolA A, =38t AduAe " Ae s dusia
E71E ntET AFo g 2~3 cm B2 Feste] ARE AgEYon, ntse AAT 2HL
dHE 23 F AEE 448 AAF ks, A2 R T RS 283 £E
dubg, BEok S AAT Fuksd A AR FESH APl ARSI

(2) Zrksel Az =4

719l APARE 247 2" Al 2" 87]d0 4 kgd HolA]
A 2EE AF2ollA] 75~95C7HA] 70~75A7bell AA £AH oz FeAl7|HA S35t A (1
T2 F 0~10C7A F&3HA A4 A 20~28/\]Z_}EJ A

2 190~210A|7F Z¢F 33] vrE- (394 )3F & 40~60To A 190~210A]7F
AUGADE AA Zrtss Axd F 4 AEE & BF A A E]*i(HM 1000, Hanil,
Seoul, Korea)2 ¢+d3] sl Z]odz=l o gol —70C o]stoll A BHs] T dgol
AHE-3FATH.

(3) AlgH Az

zkzk w3k Sk 1 gl 2ol 50 mLE 7hsted 1A7F Bt JARFEI T AR

A8 °

(Whatman No. 2)& o3}35}]

AzF F gFst] ZFFsta F-2 WA JF F2AXV|RE S AaAFIT oA
Z SEA] 25~35 brixe] &

H7lst 60 brix® =&
A =

oW K e e O
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3) whzel Azl Feol BE Fuks 54 5 SAW
(1) %4 7178 Zobs z27e] 23
A 7|7 Snhse] A 7S Texture analyzer(TA—XT Express 20140, Stable micro

3
i e
AA7E Bnfso SRS A8 1 g8 FHelo 52 =37 (MB45, OHAUS, Switzerland), &
E= A5 1 mLE FHi d==3 7] (PR—-201a, Atago, Japan)2 =A 359},

= =

pHE A5 10 mLE #3} pH meter(Model 720, Thermo Orion, Beverly, USA)2 33}
93, AEE A2 10 mLo) 0.1 N NaOHZ 7}3}e] pll 8.47} 2 ) 717 22E%E oS HA
Az @abste] Yehliginh. 2nkgol o3 Z4s B4 420 nmellA F3=(GB/UV310,
Biochrom, Cambridge, UK)& &3 3stct.

(4) 39 2 AT HF

Z3S phenol—H;SO, ol Wt A]5 1 mLE #3s} 5% phenold} A 3F FARS ZF 1 mLA
Aohshi, 3027 AT F 490 ol FREE HSAG. pATY FFe
A28 1 mLe 1% dinitrosalicylic acid 3 mLE 7}8le] & Ed A 1587 FE53, 2HE
WZtA) 71 5 570 nmolA] TFEE =359l D—glucose(Sigma—Aldrich Co., St. Louis, USA)Z
ogstel AHE BERAFTHOERE ARDY 39 2L BATY FFS A2

(5) F d& s HHF

Z ¥z 3JFELS A EH 1 mLol Foline—Ciocalteau Al 2F 2 10% Na,CO3&H-& z+zF 1 mL
A 2 2 7Fste Ad2oA 147 vESAIZl & 700 nmoll A FFE=E ST, ks F
HE 3T EL caffeic acid(Sigma—Aldrich Co.)E o] &3 HeEAd 93] ALstA Tt

(6) Total pyruvate ® total thiosulfinate®] =

Total pyruvate= A5 1 mLE #3] 10% TCA 10 mLE FH7lstar 1417 X3k 5, 2 N
HClol] &3}j3F 0.0125% DNPH¢} 0.6 N NaOH 5 mLE E£%3te] 420 nmol|l A 3=

]

Heg BNl 48 ZEHFFAHLZRE A8 F9 total pyruvated] & AE3sHATH
McBreen®] ®FH o mha} total thiosulfinate= A/ EH 1 mLE F 3} 10% TCA 10 mLE H7}s}
T 147 223 5. 04 mM DINB 1 mLE 35t 412 nmold E35Z =43 =
L—cysteine (Sigma—Aldrich Co., St. Louis, USA)€ 0~100 pg/mLe] T2 A| x5t A|59 &
U3 yrHo g BAMEle Ao TFAFIHOZEE AE F9 total thiosulfinate FF-&

st

4) SAAE
ZF HEE HAEA7EY] BEAAE 2 s HAHE SPSS 18.0(Statistical Package for Social
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=

Sciences, SPSS Inc., Chicago, IL, USA) software

g

Duncan's multiple range test2 p<0.05 4=
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Ale 2xpdEo] A% dEF Ze FHoZ AW,

AHFTOE v B & AES HAS W] Al tiste] zARsIH-

T = Ah v
Fafints AT 1
Zrks AR
gt tidk He %
Are e 2, opa) £% - —
S 5 A&
I3 o
‘oMol zamy | 3= HIS W AEA
ARHQ SEE
AR W, 4%, AFAY 5

(3) ‘2dde] 79’ etEdl AA v dE® ZA A

0 28 AzE 29 W FHoz FEARY WIS AT ¢ AL, FH] v
A WG AFol, G FROR AN BHG 7H5e] E;, $37t 20 BRAE
of EL wHol glow, auAw A A BAUD Hol Qo] AYAE nrre
SRAE, A AF MTET BolxE FAol)

0 Sehsol 2, AGHE 532 ksl T3 F 2unstel By Fuy A¥oz )
Bafo] auRte] MBEE AU

0 eddel B9'e HBE 2AE oAdY Zuks SR vasEe W %, JEI

B Z AU &
Brots ANANET FA NS vlm 1
ZAFY S gl Tt MEE
oA de) W9le] HEE 2
FES HAS W AEAd

3. 4% 2 uF

D 32EF2 Fns9 Ax 2719 AA 4 ol 7123 dZF A4 43 9

(1) 471708 Sntse] 2217 573

Sols Az A9 AYF fEo] 194 A 3HARE 40 APB4E AgrH(Table 1)
M2} F7Vsbe] 3wAlol A 188.81+18.81~233.83+22.66 g2 71 E4th $4 4dAldlME 2
3 Zaste] Ankzel Hs) 2H 7o) o F& 158.73+£10.58~188.90+11.62 go] WY1, 7+

|
2 A3 EEPEQ ZA 7o 7MY =9t

Rl Frksz A3EE Y 2 £29 TR s 2Age] wwsl Ax Aol dug
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18] (Shin JH et al, 2008) Zlnl== Zn} 128 Ao 713 dusidon, 997t 2Rt
el sohesh Bl AL swel St vheel 18 nEsTe YaE 2dge
#78 Foed ZRdon 4%e 2/ SUee ¢ & Utk W Ik 549 REd
& 2A7e 4487 A BeisrT 997} JE e Hrs 2 FrisE S6se
AzsHE Aol FAFE L + Ak
Table 1. Changes of shearing strength during aging of black garlic

(g)

Processing stage Step 1 Step 2 Step 3 Step 4

Peeled garlic 171.13+2.81°  178.40+30.57* 233.83+22.66° 188.90+11.62"

Separated peel garlic 124.1347.29%° 136.45+12.27*° 233.37432.23° 158.73%+10.58"

Whole bulb garlic 176.10+45.02" 168.53+45.61* 188.81+18.81° 162.67+11.14°

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

Shearing strength of fresh garlic : 361.60£26.16 g.

2) 2 FH 9 9=
Zoksel $ES 24F AoE Table 29} Zrh Jops Az F FEL AL 7
A5k %27 19A A E 55.75~56.05%2] HeG=d 40 A= wat HxF 7435y
o HEA e 27| A ol vste] &k 20% 7] SE £4o] o]RolFon, Zlnfsg Ax
% Zrhse) £EL &4 4vAdA 38.32% 0 Wel & vsks 9 SeksdlAE 42%
olAdo g B =4 A=l Shin JH et al(2008)& Eruls A2 &4 27] 65.24+0.24 g/100
gold & o] &4 F7] 58.48+0.41 g/100 ge & Hug v gedl 2 AuztdlAs
zpol7F oy ST} A mtse FE el gAES B AY Aol FYdE Ao
Table 2. Changes of moisture content during aging of black garlic
(%)
Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 56.0340.49¢ 50.824+1.50° 47.86+1.88" 38.324+0.81%
Separated peel garlic  55.75+0.25¢ 52.544+1.08° 49.80+0.89" 43.26+1.60%
Whole bulb garlic 56.0540.23° 51.5640.56" 50.5740.01° 42.32+1.63%

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

Moisture content of fresh garlic : 55.29+1.59%
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Zoksel 44 F $Eo Wak(Table 3) 27 eAe] v3te] AFeAz YL+ 278
Arh. ol FEFFGA WE WA FE sk G, 2ASE AWHDA 5 A
o Fol BRI 4A FelEs] WRolth S48 A 2.6~2.7 brixe] Welo|d FEE %4
3 gl A F7hhEEE, nhsel AAe el weh 37 A%l AR Aelste] Wnks
o B% 3uAA duAE B W b 2 Tow Frlsiglon, ZRe drksn Frise 73
¢ %4 29AZAE BRG] WE} gkt 3 olFel 2 Zoz Z7hsgn. A% 4uA A
ZEnts9] FE+= 6.10+0.00 brix2 7Zkrp=(5.13£0.06 brix) 2 Z&7] 3r}&(5.23+£0.93 brix)el

Table 3. Changes of sugar content during aging of black garlic

(brix)
Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 2.70%0.00° 3.30%0.00" 3.8040.00° 5.13+0.06°
Separated peel garlic 2.60£0.00° 2.60%0.00" 3.87+0.06° 5.23+0.93¢
Whole bulb garlic 2.60%0.00° 2.60£0.00° 4.20%0.00° 6.10+0.00°

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

Sugar content of fresh garlic : 2.97£0.06 brix.

Snts A4 #A = pH ¥ Alxeo W3 = Table 4 ® Table 59} Zt}h. Ents9 Ax =
= Ago|QREd AntsL 6.5740.0191d ¥]5te] L&A 194 A= pHYF
6.20+£0.01~6.8410.010]8 Zo] mfx2 DA AE 4.14+0.01~4.3240.012 A3 5T}

Table 4. Changes of pH during aging of black garlic

Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 6.84+0.01¢ 5.49£0.01° 4.98%0.01° 4.3240.01°
Separated peel garlic 6.36+0.02¢ 5.28+0.01° 4.85%0.01° 4.21£0.01°
Whole bulb garlic 6.20£0.01¢ 5.06£0.01° 4.6240.01° 4.14£0.00°

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

pH of fresh garlic : 6.57%£0.01
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A= 2 =429 A4 BB pH7F Astetedl 2=7F &% pHe O B
M (Lee JW et al, 1998), @x83 &4 7|20 & pHE & o

o] Z+as} Tt =5 A Al
Ztol A#&42 2443 ®okes B (Choi JH et al, 1981)& B Ay Aol 2 dA&9dt.
Snls9 AL (Table 5)E £4 194 olA] 0.414£0.03~0.67£0.01% B G=d A7) A

Bgol mak HA Frkste] pHY Wslele dwtEe Agelnt. ZntsE Az
=4 AF dAlolA pHE 2.811£0.01%2 71 @%ta, £28 HAntsd Frks9 74 2
dANAE i HAuksd 2l FUHEl o FHe Ur o|FHE = FrlE9 A=} E% =
ol HZE 4uAdAE 22 Frts AEE 3.38+£0.04% i, ErlsL 3.58+£0.05%8 =
7}sl k.

—IO -llol'
oZ:

Table 5. Changes of titrable acidity during aging of black garlic

(%)
Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 0.48%+0.03" 0.9540.01" 1.17£0.02° 2.8140.01¢
Separated peel garlic 0.59%0.04% 1.05%0.01° 1.90+0.01°¢ 3.38+0.04¢
Whole bulb garlic 0.67£0.01° 0.71£0.01° 2.04£0.01% 3.58%0.05°

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

Acid content of fresh garlic : 0.44+0.01%

0.15 -
0.1 -
0.05 -
0 e . - -
Step 1 Step 2 Step 3 Step 4
=#=Peecled garlic =¥=Separatedpeelgarlic Whole bulb garlic

Fig. 1. Browning intensity(OD value) of black garlic during aging at 420 mn.

2UEAY FFS AST 5 Yt FRE X Fig. DE A 39 AU HEo §215
o o

1.808) F7tstden, AR 4gA e 25
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Aol vsted ¢k 3u) Z7+sg et Kim MHe} Kim BY(1990)2 rlse] 9F A% 5 23}
d

I #E3 ro] FFL Qu #BHIFE Aol doH, 2Vt oS AWz v

ot JHEEH 2 AV $9 2 2973 S 248 Zies Table 6
Table 73} Zth F39 FFe Inisz SAo] IPHe wat A Frtstdoh. AF 487
ANA Futso FF FHS 22.3410.37 mg/100 g2 7Znts7 Z2g Hutsd Hlote =& 3
Folarh. FPFE FFH KA 4T T o ol FUstden FubselA

3.96+0.05 mg/100 go. 7 714 =& FFo|Qu}.

Table 6. Changes of total sugar content during aging of black garlic

(mg/100 g)
Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 15.36+£3.82% 16.71+2.21°% 19.03+2.00° 20.8940.46°¢

Separated peel garlic 15.26+3.60? 16.77+2.26° 18.67+1.41° 20.31+0.83°¢

Whole bulb garlic 12.78+1.14° 19.1240.35°  21.89+0.59°  22.34+0.37¢

“I\eans with different superscripts in the same row are significantly different at p<0.05

Total sugar content of fresh garlic : 16.06+0.57 mg/100 g

Table 7. Changes of reducing sugar content during aging of black garlic

(mg/100 g)
Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 2.4240.03° 3.27+0.03" 3.25+0.05° 3.47+0.06¢

Separated peel garlic 2.4140.03° 2.9240.03° 3.69+0.20° 3.74+0.06¢

Whole bulb garlic 2.47£0.03" 3.2940.12° 3.82%0.06° 3.96%0.05°

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

reducing sugar content of fresh garlic : 2.41£0.03 mg/100 g.

(5) % A= HFE ¥
Sol A3FE 2 £471708 & s GUBe FFL BAD Ao Table 87 2.
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Srts A4 1G4 F HE JTEY FHS ZE AP TFoNA 28 mg/100 g2 o7} ¢l
Aot Az FHo MApH wE A&EHor Frlstdod, A4 4dA A= EulsA
131.72£0.88 mg/100 go.2 7} ==, o= 7ints 2 87 Jrlso) Hste] oF 30% H

1

Kwon OC et al(2006)2 rlE9 F H=3 ZetRxols IS w231 AHIYZX
T Aolstr|= shA|g Arbsel Hlste] Z4zh 7ujol 168 A& Frlst=Hl ol L2 A
gl o8 o7 sgtEo] FEHE FFEE HABHIAY FEo] © Lol F 7] wEolzt
a2 A3 ZAAME SrtsE SAFEEA HessFEY & |
Bol gakol iAo, A HUEBL 44 BARA FE = o
-9 Fg s HA wHE F e, Frks HEA vhe 939 2 Yoo REFgoe s
Qstel AEBHTE Hzol ¥ Solds] WEBe] Hksold 1 FFol o = FFE RO

rr

Table 8. Changes of total phenol content during aging of black garlic

(mg/100 g)
Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 28.14+0.13*  62.59£1.65"  91.68+2.04° 102.76+0.55"

Separated peel garlic 28.22+0.13% 68.194+0.50°  93.65+0.34° 114.44+0.55¢

Whole bulb garlic 28.80+0.34% 77.24+1.78"  101.31+0.71° 131.724+0.88¢

ad\eans with different superscripts in the same row are significantly different at p<0.05.

Total phenol content of fresh garlic : 31.284+0.13 mg/100 g.

(6) Total pyruvate 2 total thiosulfinate®] =¥

Total pyruvate$} total thiosulfinate®] =& Anl=oA zZ+z} 611.18+16.52 mg/100 g3}
0.99£0.06 ug/100 golA=Hl, Ful=ZE Aol JAFHUA fFoHoz FaFo] Fristdnt.
Total pyruvate®} total thiosulfinate®] ¥ A& EF 7Ziulsol H]|&] FAnlsoliA 2 o] 4

Eoon, 4 BAE AXHEA olH3 AFE o FrieH, HF 4dAdA s Frksdl
A 7HE =2 FEFeIUTh

%4 AgA| oA Frbsd A9 total pyruvate(Table 9) $aS 1478.69+39.10 mg/100 go.2
=73 1Al vlaf oF 2.28) o F7lske] z4zk 1.4ujek 1.58)7F S713 vk 9 &2 dnf
2 Az3 Sotsd vl o =& o).
nl= 9] total pyruvates alliinased]] alliine] &3 & ™ A] allicin, ¢Eo}e} HEo] AYAE

o7 4y Jde=d (Miron TI et al, 2002), B A3 A total pyruvatee] gr=ko] Z7}3k

Fl
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90C7A =& Al AL 1#HE v alliinase] FAEro g H7|= o8¢
| d8A Aoz FHEY oo g Fg HAUYESS 73
Ya o AEde AT AdElef ¥ Aoz wrka.

Table 9. Changes of total pyruvate content during aging of black garlic

(mg/100 g)
Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 631.12+6.01* 646.62+10.23" 690.51+£20.91° 887.97+46.01¢

Separated peel garlic  692.62+7.20° 720.89+3.35" 896.41+12.68° 1057.59+31.62°

Whole bulb garlic 662.66+4.56° 719.62+8.30° 987.97+1.27° 1478.69+39.10"

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

Total pyruvate content of fresh garlic : 611.184+16.52 mg/100 g.

Table 10& ml59 AAE S 39Ee o ZrtsEE =4 = total thiosulfinated] T ¥
35 BA3 Adto|t}y. 44 %7] mbE 5 total thiosulfinatee] s 1.644+0.04~1.93%+0.00
ug/100 golet =43 wiEo & Fo=z Frtstd w4 AZT AdACA 7rtsS
26.9240.02 ng/100 go. 2 <F 14.7v), ZEg] Fnl=L 32.23+£0.13 pg/100 g2 <F 16.7v) Z7}
9, BEulse oF 25.18) Z715ke] 41.21£0.05 pg/100 go| At

Table 10. Changes of total thiosulfinate content during aging of black garlic

(ug/100 g)

Processing stage Step 1 Step 2 Step 3 Step 4
Peeled garlic 1.83+£0.01°  9.9240.03"  14.53£0.02° 26.9240.02°
Separated peel garlic 1.9340.00*  10.174£0.05" 19.48+0.12° 32.2340.13°
Whole bulb garlic 1.6440.04*  10.56+0.08" 22.00+0.02° 41.2140.05°

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

Total thiosulfinate content of fresh garlic : 0.99£0.06 ug/100 g.

o] ATATE EHste] Irks 442 AW HAY ex 24 ¥ vise) AA =24
2 golsiden], 1 29E Fose FENF Irise oo AT BT
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Garlic

|
v

75~95C, 70~75hr Heating

l

0~10C, 20~28hr Cooling

3 times

A

40~60C, 190~210hr Aging

!

Adding purified water After vaccum freezing drying
70~90°C, 22~26 hr 5 of black garlic and made it
Make a black garlic juice 150 mesh powder

l |

70~90°C,22~26hr heating or ]
. i Adding above powder when
70~907C, 5~7hr, 65~75 mmHg evaporating . .

) < concentration of black garlic

Make 60 brix concentrated i

o reached at 25~35 brix

black garlic juice
Packing

Fig. 2. Procedure to make black garlic extracts of high quality from its residue.

3) B A7E B8] A%d AL 2FF Snks AA FASA
Srls FAE Hrlsle Saks 152 ALe 948 T H A (VISCO STAR plus, FUNGILAB.
S.A., Korea)& ¢]43ted ARE ZHSAUTH ISrks AL AxE HriEs 283 & 5435
A FEF 60 brix® grFo] Az nFFqe] A= S Z7(Table 11) Suk= FAF A
ZE9] FFo]l 8% AR (A)E =7t URE B3 20%2 A2(0)E =7t UR ol Aate]

HAPsA k.
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Table 11. Changes in viscosity of black garlic extracts (60brix) by adding powder made from

its residue
(CPs)
Sample code Immediately after After 30 minute
A 13.40+0.22 19.20+1.40
B 17.74£0.51 34.44+4.00
C 54.60£4.10 61.71£0.40

A  black garlic residue 8% added concentrate
B : black garlic residue 10% added concentrate

C : black garlic residue 20% added concentrate

Fig. 3¢ A3z 292 F2alo A2 60 brixe] Frls (A7} B S50 FAH
oz Az Frks LeFA(B)Y HEE Wi Aot SrtsaRH F23 e £
B 10% P2 H74E F9(B) A7k 27] FRE o} 308 HE AHetE o] 32
3] 1T BEAEHA AP FEE 7R 22 (Fig. 3—B) 93t= AA4Y Ints 1598 Ax
g 5 un

o
|
e
Fig. 3. High concentrated black garlic juice added black garlic residue.
O Zriss £ £ W93 R HAE whA Y
(1) 7 A& avja 435 2A

g AvnRE, AA AE SEA 2009 F dA} 6880z AAY 27%, A

=2 "o

J_%_
= 182% o3 73%2 ZAE QAT
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& 1314.4[2269.3 4120.6 [5668.8 [6299.2 [6798.2 | 107.9 [5494.4 | 80.8
FA : 92 A48 2Nz, 2000

O
e
(e
12
>,
=
12
olN
™
2
=
rok
f
n
ofo
1
)
N
oxl

it
2
ass
)
5
9
=
Hl
=
N
olr
2,
e
kil
fru
ro

— 250 —



< 2004~20094 HZZ|SAE MZ ¢ Eojks

(Ehef: Alof o)
2004 | 2005 | 2006 2007 | 2008 | 2009 |CAGR
Ho|ExHE 5722 6076 608.00 6150| 616.1| 620.1 1.8
-S 8 Ho|ExEHE 721 720 727 740| 734| 726| 0.1
-3|B/HE Yo|ExHEF 2292 2338 2305 231.8| 2323| 233.2| 0.3
S¢ SH/HE Yo|EEHE 348 367 375 389 389| 392| 25
oll 7| LtA| of 4.5 54 6.2 6.3 6.3 63| 6.7
choto|® EXR 371 44 50 52 54 56| 84
ob& 1.0 11.1 1.4 1.7 120| 123| 23
2de FEE 4.1 43 46 48 49 51| 47
ol 4 9.1 94 98 102 105| 109| 37
MUDELZ(HAEZALE) 3.7 38 4.0 4.0 40 39| 12
7|E} 3|B/ME HxH| 1586 1586 1521 150.8| 150.3| 150.0| -1.1
-4| &8 Ao|ExEHE 343.0 373.84 3775 383.2| 383.8| 386.8| 24
LdeREH 326 339 346 3.3 362| 370| 26
IAX Q10 200 420 307 29.1 265| ©260| 54
Hl3lE AlO|HZEHE EEE Jih 33 35.3 3.2 345 334 -23
OFLHUREH Z 218 248 201 298 305| 312 77
Majol 7 174 178 185 19.7 210| 223| 5.1
2 F 3 A0 239 26.1 2820 291 302 316| 62
oy g HEA 2589 273 295 31.7 32.7 334 55
= 2H0| QEIA HEK| 363 380 396 45| 407| 400| 20
Chulm 2ot 1.1 117 124 128 13.1 135 39
Z 2z 3668 362 38.1 38.4 389 395 15
7|El H|5|E AO|HEHE 81.1 807 817 805 794| 788| -05
728 88 2842 2753 265.00 238.5| 236.1| 230.2| -4.1
d| E} 2l 485.00 5156 548.0, 562.5| 570.8| 579.6| 36
- E|H| El 2l 2345 257.00 281.1) 2805| 291.4| 293.1| 4.6
-chold| Ef ol 250.5 258.7] 2669 273.0| 2795| 2865| 27
| Ef2l A 1.9 20 20 2.0 2.1 211 16
H|Ef2l B 1331 1360 1394 140.8| 1425| 1445 17
H|Ef2I C 658 705 747 786 g827| 870| 57
H|E2l D 09 09 0.9 1.0 1.0 i8] 12
H|El2l E 488 493 499 505 512| 520 1.3
ojZo| & H|E2l 3 AO|EEHE 19.77 19.9 201 19.8| 19.0| 18.7| -1.0

&t 1,361.1/1,418.4 1,4441.1|1,435.8 | 1,442.1 |1,448.6

=x : Official stafistics, Trade associations, Company research, Euromonitor International estimates

@ FTAIF
O F3¢ 20109 7| AZA7154F FE= 1,3309]9¢toln, mjaf Adthy] 30% 433

o] 20154l 4,5009 Q¢ FEI7 2 Aoz AAE. Q17 FAS =83le A5H
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< SRQU0BSZANE7} A B E2| 277HK| 2| ==
1 | He2qLEo|s 15| 8|8k =H 7|=
2 |8 X&H »A47|s 16 | 7|9 M Bx J|s
3 (€28 " 7= 17| 2 & A9 7|5
4 | MAZE A 2UY " 7|5 18| 9N vIg WM 7=
5 | MZE a2 7id 7= 19 | 2t&tM 2H&4A HxXH T T
6 | Aoz gzt 7= 20| {EE HAH 7=
7 | & £ 7= 21 | 2|0l HA ?|ls
8 |22x =7} 7= 22| o % & Hd 7l
9 @ Y HE I E 23 | EE =3 Jls
10 | =9 7|H2|s 24 | I8 F& M I|s
11| 7 2d] &3 7= 25| =5 && J|s
12 | ®dY 0z &35 7= 26 | Hy| M T
13 | 4224 A 2dd "I 7|5 27 | flEe &4 Hx HS s
14 | WA Tal 2E 7S
+ JY BE J|sHEE EREHEs EFH 7|2 oid)
1 : ExoiniZAnH 4T
<SS U SHE MEF 72>
(SHel: o feh
5 000
4 500
4 500
4000 -
3 500
3,000
2 500
2000 -
{ 500 1,330
y 910 '
{.000 7
& 500 400 500 e
1l = B
2000 2008 2007 2008 2009 2040 2015(E)
£x: China Health Care Association
0 F79 A% FRAUNFRT AATAA DT BAE J5H s B
3} 7l50] EAEH FEAETS T AFozE TFo| 7ted. N BHEAF 5.5%,
2ohol 98 BEA 0.36%F A5 qlo] Zt QR us) AWBA AF



kel

Q AA BAAF 5 29y Zstel gk wjE o] 37.3%, EHAE x| 13.8%, H 23
0

(E1]: 45t 9joh

2004 [ 2005 [ 2006 [ 2007 | 2008 [ 2009 _
0TC 21,8428 | 24,1606 | 26,637.9 293174 [ 323388 | 35,3842
2E HEH 1123 | 1176 | 1416 | 1628 | 1892 | 2224
HlEtDl ¥ AO|HEE HE 423738 | 46,0500 | 504452 |54.7104 | 57,7084 | 62,9290
HEHeHE 45682 | 51003 | 52545 | 53972 | 54688 | 57845
S B[HE 9otE 19.047.9 | 20,9856 | 22.992.1 25,138.3 | 27,1348 | 29,8359
o 2{x|# of 4201 | 4589 | 5072 | %655 | 6282 | 6954
FOlE HAHE 38005 | 43865 | 50150 | 56958 | 62530 | 69329
A2 HE M A& 72 60.284.2 | 75,826.4 | 82,894.2 190,032.8 | 96,1849 1048350

£ : Official stafistics, Trade associations, Company research, Euromonitor International estimates
I Zt HEQ &80 HY HE B AERRED 3A YELE offe 49 YEXAY &F

2R7IF 2ol 4t $2HO| wRANAOL JH ¥ W, ATA HE £ #Z EEAY
of & 250l ghitsiol?| ol 2Y
go Ny
x5 D23

3.8%

27.

AFEA A

o W o|YHE
o FQI|F I AW T FH, 4% 2 AAFATEA
o #ujr}4 : 198G

o Zreradl ¢ WolAA gl A 2918 FASE BANEY

T
o AA7FA : 9570
o FQUIF WYY T4, FTY AYY g HAT AFH Az
o kAN 1 FALAGAA 8E ARG YT BAAEFY
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< 2005~201049 H1Z7|sAE d= ¢ #ojEh

(Che: 3Th o)

2005 | 2006 | 2007 | 2008 | 2009 | 2010 CAGR
Ho|EEHE 27,964.880,731.3(33,597.0, 36494 .6 (38,360.2 |41,889.0 | 8.4
-S 8 Ao|ExHE 4,791.7 15,4249 |5,883.0|6,344.9 |64854 |7,1726 | 84
-5|H/HE AO|EEHE 9511.2 [10,677.411,570.9(12513.9 {13,100.3 |14,651.8 | 8.6
2% 5{E/HE Yo EZHE 35938 |40687|43534|46%2 | 48122 | 53293 | 82
ol 7| -tA| of - - - - - - -
20 X% : = | = - : - | -
ol= 3008 | 4700 | 5304 | 5866 | 6378 | 7239 |13
29 &2 4168 | 4847 | 5591 | 6419 | 7116 | 7721 |13
ol & 26227 2868930342 3,1809 | 32769 | 34341 | 55
MUDFUR(HOIEZAZE) | - - - - - - -
J|E} 5|H/HE 2xH 24872 | 2785230938 | 34003 | 36618 | 40924 |105
-d| 5|8 Ho|ExHE 18,453.6[20,053.922,026.0,23,980.6 |25,259.9 [27,537.2 | 8.3
22 H 75539 (8381188051 (93070 | 95993 [104634 | 6.7
IAXY Q10 - - - - - - -
H5|H Al0|HXHE 252 1,979 [ 13562 |1,5296 | 16497 | 16732 | 18434 | 90
PAULXH E - - - - - - -
Ao 7 9365 | 1,0679|1,1840| 12755 | 1,4101 | 15250 | 10.2
= F3AY : . & . B g 2
oy E5H 7265 | 7909 | 8440 | 851 | 9135 | 9711 | 60
Z2Hj0|2EA HEH 1320 | 1345 | 1384 | 1690 | 1960 | 2279 | 115
CHdd 2 30483 | 2548527358 | 30684 | 35793 | 40%3 | 59
=g 166.0 1740 | 1815 | 1887 | 1939 | 2028 | 41
Sam-E - - - - - - -
7|l ]38 Mo|ExHE 46924 | 56009 |66076|74273 | 76345 | 82483 [ 119
Jlsd 88 50428 |4,868.5(5,197.7|5,4814 |59201 |6,4589 | 5.1
H| E} 2l 6,800.2 |7,422.48,131.8|8,732.9 [9,081.7 |9,765.1 | 7.5
-2 [ 1| E} 0l 5,053.2 |5,519.7 |6,061.9|6,4835 |6677.6 |7,1386 | 7.2
-CholH| Ef ol 1,747.0 |1,902.7 [2,069.8 | 2,249.4 |2,404.1 |2,6265 | 85
H| 2l A 51.1 547 | 592 | 636 67.0 7?0 |71
H|Ef2l B 7.1 5805 | 6220 | 6770 | 7218 | 7767 |73
H|Ef2l C 6116 | 6659 | 7245 | 7885 | 8457 | 9337 | 88
H|Ef2l D - E - - - - -
H|E}Ql E 5373 | 601.6 | 6641 | 7204 | 7695 | 8442 | 95
7|t chu| el - - - - - - -
of2lo| & dlEfal R Ao|EZ=HE| 2556.0 |3,036.7|3,518.8|4,001.5 [4346.4 |4,8159 (134
& &t 42,373.8146,059.050,445,2/54,710.4 57,708.4 162,929.0

£7 : Official statistics, Trade associations,

Company research, Euromonitor International estimates
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< IUAYIISAELH K FEHY >

=37} & A& 7= (H) | (%)
EU 23 14.0
0|2 19 11.6
og 18 11.0
=3 8 49
Cf o 7 43
7l et 7 43
3 6 2174

L2 o] A of 3 30
Za|g 5 30
3F 5 30
7| gt 61 37.2
A 164(+) 100.0

£ BUMYAES #E, PwC MEE
() 3ESHs8
< YL SAZYH S5H

#3237t & 2 & 705 (7H) | (%)
o Al 68 415
sS4 49 29.9
Fita 17 10.4
H| £t 4 24
o2 4 24
HAoH 4 24
7| et 18 11.0
E8A 164(+) 100.0

£ BAUAT S HIEE, PwC B

4 X orls
(1 E5SHS 8
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2 (e 67,177 (F)v1e! 8,283 () uks 54564 | (bS] | 53
3 (F) e BA5 | (FEEF (MW | (FHY | W15 [(FFelF2E| 3450
4| (PEYP | 270 (FHasdelod| 0317 | FEHEHFL | 1973 | F)EY | 07
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* AR 4Fe oA
E 31 A 947 49 10t A
- (229) : prQ))
20074 206 209 20104
e ELl L] ad AN Ek e EL
1| @aehslel(®) | 8760 | daghslolF) |97.28 | d=ehslelF) | 71105 | #Eehlel(F) | 84275
2 ()% 7733 |(FaAE ol 12,681 ((F)RAERael 10966 | o454 | 48713
3 |(F)eelaelel| 5736 (G 063  (F)dY 9287 |FsE ek} 20,007
4 | r=late]ol(F) | 5648 |(R)vkjelLelol 8331 ((F)viuiel2atelol 6442 |=eiElelEA)| 12714
5 |(F)RsERel| 554 | AaaeolF) | 8230 |#Eadaol 3| 5673 |(FiEHdAzay| 9451
6 [defoltise]olF)| 4735 |Hagjolmaelol| 6201 | yr=glaelolT) | 495 |wailstelolT)| 83%
7| FelRdsAg | 4681 | (FetedHAg | 607 | (FTUAzA | 4815 |(Felvanad| 457
8 [olxol s | 4240 [Meoltizlol)| 5766 | (Felzang | 479 | (FHY | 584
9 | vlebglal s A(F) | 3062 [(F)FEdz | 5158 [EHRATETEE| 3507 |[HreliRASE| 3067
10 [(FEdvELHA| 286 [SHRRIGETEH| 4507 | FAMelAF) | 2779 |Fpivelaail| 299

— 258

¥ AR 45 gy



Him

(5) F& 249 A

73k o]9le] 7]

B

g H7MIA

d SR 5)

H Y8 (FE =

ol T

3 & 7

_OA

wK

)

%ol

°|

=
=

BEEl Fejo] A

&
o

Ginsana+= ®jd 309 €& o]Ate] uj

A4e 198 1=

A A

on
o

H

o

—

il

N

A7 H

AR

mo
il

GREEN TEA """

Honey lemon

&
CElE 2 ]
5

sk AlF

7}

o0
=
0]
2}
=
)

green tea

& F
N O
Y g
T W B
oF T WM Nlo
> o T
T S Y
el N ™
w2
L 760

oy
wmﬂ
_io E_l

)

K

)

N = A

w2

I

ﬂA_.D H_E

_io

00
=
O
2}

g

&)

=
9}

~

$4 g

il

S ArsE H7t

GREEN TEA

wK

— 259 —



—

il

N

mo
il

Nlo

ol£]9] 75

Ao Alwh, P, LAA, TE

) au7hel 3

A7}

58

Nlo

[e))

=B, B27} 1

B}

H

B

100% Solglem

]

=
) L

]

A7

Bn

Hi

—

-

A7 H

AR

mo
il

v
o
b
2=
§ E
P T o
u_.e ‘ﬂw, 1~_/|
.
W ©
<H oy
o) 7
£y
B
&
o
o
i
N
<n
o

—_
~
N

o
i i
- w
oF _ M
el ﬂWo l
o mo ™
_z_.E ﬂw_wh_u O_ul
_z_l Z.._O m_x
R
0 70
ey X
B

2

o B Oy

%iWaa%

Mg T

N No e

<A

o

~ Pharmaton
PR

grlE

— 260 —



—

il

N

714 H

mo
il

, JEAA,

=
o

ar

g

rJ
)

—

2
B X
W
i
x5
oo
R
ojm m_A/u,_
ML mjn
,.*_.o_.E __o_
L
e
m
iy
ul ao
R
<
o )
ny

N
H

e

Ky
. X
a7 __oLﬂ_H
2h=
EEE%
B ® =
. or N o
(R
Ko o_aM_u
=
5 T
%aaﬁ
T
Wy
K HT_H_W
ﬂA_.D E_H ,L:L
_io Zx_ﬁl
=~
KH

o ThpAl A,
s

3

Ko
g oW
o O
< B
H
T
=
.
R
my
= W
iy

3]

@ ¥z

wy
=y

O ¢z

5

5844 QoA 2011 691¢j¥e 2 oF 18.4% =7}

0 2010 &2 A

)

il

—

-

7+

mo
il

=l
=

2o

Organic certified

Aloe Vera

o uﬁ
r _z
w
—
I

Canned Aloe Vera
Juice with Plus

o
&)
=
=
o)
©
S~
3}
—
Y
o
~
<

— 261 —



-
it

37. Y g=2d L8 A=

A7+

E
=

oA

2o 54

790 B I G RO AL,
gz SEAX 19

7ot 2ol F7

gz &
HIE}IC 3] A of

A=

i

SEC e
Wy, §2

AEEA FEE

kel

38. dfe] &=z gEH A=

A& ARzl A7 &4
Aloe Vera Softgel <% _ _ .
[Arcs vars d2AFEE HA75 7t
Soft Capsules == ‘
Essential Aloe k - _ .
» 2ol 328 EEREE
Vera 4
AloePlus - dRo FE2F Y7 7t
t—'-’

-
it

39. =] &= gEdg A=

A= Apz1 2718 =
JNEED Gz Py o] 233 AFAE gz
0 — TEE wess g 3a7 20
Py iy AFA ol
E ] 7 Q ==
42 o Al 27 - "‘:4 d2o FEE Heisls @ A7 23
___.—&.:'l.\_;

- 262 —



JJw
—_

jm
folr

ol

Aol o

—_

N

ol
A

jm
olr

7R =

[e)
A=

o
S,

o

o] W7HE gez B E ol

AlF
a_o

o
il
Jw
—_

jm
olr

153 = ol A

selell A BEE Fej2 =4

o
3%

o__.u

el

—

-

S H

27}

AR

mo
il

X

wK
L

A

[ut
olr
o

!

==
©

gt
N
N
o
o

JJw
—_

jm
folr

==
©

!
N

n-

5

—

-

7+

mo
il

Kyolic Formular

A

K
< N~

103

— 263 —



w2 efE oA kA ¥

Ao

T

T

(e

=

sl 4

S

o] Bzt

&

lo.
= -

[e]
=9 Sxeal(1.2~3 mg/g) T A2 A]

nol oFe B
124 2EHA(NG g

5

St A &
g

2
%o et i AR B4 SYEE ©
%o =

@
0
0

~
o

el
o

!
N

ofn

X
BH
oF

ol

do

9 H7t 2 ALEEH

Al
A

=
=1

=

#3198, ALY 5 o

1

kel
pa

a o|g

o__.u
)

A

H7HEH

AR

!
N

A

o

AR

=

7H
(KTGO075)

%

AR

=

7

%

AR

RN Gt

3B A A a2

g
B

el

ol

FE

®
_.,_I
X
)
D~
()
G)
=
=
o
N
N

SR

)

el
Fr

K 9
¥ =
ol alh]
i

=0

o W

Ry
~
—_
vA

o
ﬂo
e
™

il

— 264 —

bl o] ZA2dl Aol Y-S SIS BAEEE F 4HA



A F2EL A7

=

2

=

=

HH Q1 A

1

ge v= BYA A AA 100 fFEE ARSI A

I3

TZOFF 2 E o A

1

kel
pa

Bol AgH ol

0]l .o
AT -
|

2}3 (sulforaphane)

dx

e

B
0

Jo

3!

il

~
_—00

wK

i)

gh3to] 100pg(120 mL7]

dx

=

é-_]__

&H 2=

—

-

714 H

AR

mo
il

Fed

°

Baelostl=g H7t

271

L

al
=

7 9]
39 228

=

=

4H

o
—
vA
o
™
Ll
I~

TEVEN

}

wK

wK

|® :

S ;_ﬁ.,m/V
™
el

) H

m 3

F N
=

o
o

r

B
ol

el
il
_z_l

— 265 —




ChM Ol b

= 1= =

=02 7| =

Bk Zery

X oX

ND

A, @ﬂ%%*ﬂﬂ
El fasde] 2

v

$
1o
o
U
o
i
rlo
po
lo
il
o
rO

&9 AYFEdS %“Jfﬂr L
olx FAstg e, 1

3 QleA] AY2]EAg o]
o e felgom
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