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black ginseng)
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v The effect of black ginseng extract on the hypercholesterolemia in mice and in rats(2014 The 11™

International Symposium on Ginseng)
v/ The protective effect of black ginseng extracts on neuro-inflammation in BV2 microglia (2014 The

11™ International Symposium on Ginseng)
v Neuroprotective effects of black ginseng against Aluminum(2014 The 11" International

Symposium on Ginseng)
v The properties of Maillard type-browning reaction and caramelization with the formations of

red ginseng preparative processing(2014 The 11"

amino sugars and maltol on the
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v/ The maillard type-browning reaction and the non-enzymatic conversion of ginsenosides on



the preparative processes of red and black ginseng at the different temperature(2014 The
11™ International Symposium on Ginseng)
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Ginseng Conference)
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3o W& EA AN x=AF)E ginsenoside Rgs 39 W
45 NS5 A5 A H = ginsenoside Rgy 32 2 ]
th. 23] S5 A ginsenoside Rgs 0.12 mg/gs YWEH AL, S5 357t vigds 3!
Fol T7tEol, HF A4S AxdRS W ginsenoside Rgy S 6.44 mg/glE 4t

Hrp 508 o] F7hekint.

Rg3 content (mg/g) 6.44

2 1.29
— 0.54
| - J— /;Z' '\_" }/ \‘
0o T T
WG SZWG S3IWG S6WG SOWG

Change of ginsenoside Rg; contents in a traditional way for preparing BG

+ Az SAAz7E FAFHLE JA WS ol &3 S4bel Alx)

A. OI&T B. Apple juice C. Grape juice D. Pineapple juice

Black ginseng produced by soaking into several fruit juices
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o] e AT w5 FAl A, HAIAFA AL A2 IS4 A0 NO A4 9
Alee RAW264.75EF BV2 celleld v o 4% A& E<lsigivh. MIT asayd ¥
RAW264.73 BV2 E5F 1000pg/ml o] §=7H4 HA5 Holx| ¢t7] el NO 4

o) A= EAIE ZRE Ao T §Lo]goh;}'

n FAHA A, HPFAA AL A 24 A S RT-PCR
BV2 cellold  FakdA S A9l ALkl A9l NOS,  COX2¢)
proinflammatory cytokine®] w& oA UAS FQlsl7] %’4’8}0% BV2 celle] A E*] g
S LPSE o] &ste] dFnkes i A7 F PCRe AAIgH & 57k« Q1A (NOS,
COX-2, IL-6, IL-14 and TNF- a)fﬂ HE Y =5 glsgity 1 éﬂr ZAAAE= NO
assay?] ©lolEl e} HlzakAl Hals )] 1000pg/ml ol A 50%°]74¢] Hd SAle s HA
3, IL-1p =3t %“E/]txﬁ.gi w2 k] cytokine S FAAATE AAE
COX-2+= 20%9 =8 oAE B x| IL-69 TNF-« o Bd> A3 A A
Z3h PSS AE iNOS, TNF-o 9} IL-18004 sxoEd oz wdo] A3
3, COX-2= FEEAQ s Holxl gk wt ﬂl’%lﬁ‘{ 1000pg/ml oA 50%
AL JAlsS B BHA IL-6oA = obfrd ZdE HolA 45 ALZAIAAE
NO assayoﬂfﬂ 37HA BE F M AS NO A dAsS BRI FAFSHA INOS
© HE=7A COX-29

S ALl A
R

lo
=3
2

ekt

n ZAAA L HPSAA A9l A I A4 A 9] Prostaglandin E2 assay
Prostaglandin E2 assays &3 SA4rdA, sS4kl A9l Xii?*“i‘iﬂ PGE2 1]

AA TS FAgh 7HA F 7%

PGE2 #H] = A8 #AZAFS 500ug/m 7FA] & ok

Tk FHaEEQl 1000pg/ml ol = thA] PGE2S] #H]& o

RT-PCR®] COX-2 ZA#}9} G-AFHAl PGE2 #-Hol Qlo] #3 G35 wolx kbt
n A HYPSAAA QL A LS4 A9l NF-kB luciferase assay

LPSHF wh=o 7 g3t AlE oA = NF-KB activity”} F7}etd A wk SAkdl A g3
AL EA1E Ao wpel FroE4 02 NF-kB| activity7} 3H4shs
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A A9 A4 A9 western blotting

=
AP A9l A &3 akd A~ 9] MAPKs phosphorylation Al =5 <obx

n
ool ook
o O mx o 12
2
[>

a2, dAAF
7] 913 time course® A 153, 303, 607 WWAS FEste] HAPFS WAZ AL
2] MZo] z}7] thE AJztol| phosphorylations A|els o= gQlw gy, Ak A

oA p-ERK: 15%, p-JNK&= 304 1832 p-p382 15%-of <FalAl phosphorylation®]
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AAH. AL&ZArd Ao F9 p-ERK:= 15%, 3084 7317 phosphorylationS < A
shelAn p-INKS} p-p3si @l 99le. ddIAelai pERK 303l
phosphorylationo] A= 911, p-JNKS} p-p38% 15804 oFst AA|5S Bt}

=99 22T A 75l O i vivo &5 B
n M, B, ALEAAAG ARSAANY AAYFAH

N

F ZYA~HE (total cholesterol, T-CHOL)< high cholesterol diet 2]o]<* (HCD)ol A
Normal diet 2Jo]:(ND)R.t} F5std ot 2o MEdA = ad7k gl $4A
" (Triglyceride, TG HCDollA 23|2] NDRTE 271 A4sha, BE AMEo
A w37 ok 12U =AW (High-density lipoprotein, HDL)S M &S FoI3F o
A HCDw ®u Za FA7F Aeshe AS glsiolny. Ad=xd® (Low-density
lipoprotein, LDL) HCD<*ollA] NDR.t} 28jo]4; =X]7F F71skal o, wiakyl 22
SAhke FoIgh nhe 2ol AV A dacskes As Gl

w YA FAAA, A2 IZA AL HPYSAIA S GOT, GPTA S}

NDX.t} HCDo| A4 glutamic oxaloacetic transaminase (GOT or AST)®} glutamic-pyruvic
transaminase (GPT, ALT)S] X7} &7kst A& &Rlsdtt, GOT & A543

AYSAol, GPTHAE Wabo 2zl AL Sate 2zt obg G3E /Mn Qe Qo2
stels gl et
® 49 22A~HEIF FELAIAS &5 B}

Lk Z 34 WS Eolo] Alxd ZAMY A2AR 4k o
—’I‘—%%(BG_EOTH) T} Xﬂ%zﬂ& EZ=ZE(BG_H20)°] 7ZHAHZ A5 (D12336) =
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HEAN E5E AFsaA e

n 3= AYER 135 FFU|F02 Rt vdte] kAl FT Lovastatin, L
23 AT E 1FU2HEEST diza (D12336-NCO) el Hlgte] BG_EoTH
(200 mg/kg) oA+ 11.6g¥ BG_H20 (200 mg/kg) oA+ 11.0g HAAE Fol& H
oAx AFzwstel= F ApolE VERA okt

n VEYAHEIS 2T (D12336—-NC) 9 2ojlafo] 23.62%%9= YERL Qo
o, olo] Hlgto] Aolaa&e nFUAHEFEST Hxa (D12336—NC) el H|ste] %A
&l Lovastatin Fo35, BG_EoTH (200 mg/kg), 18312 BG_H20 (200
mg/kg) 5 A E 15l A @i% FolE& Hou SASH FoA vEhbA skt

n VFYAHELS WHHEDM AFEHd wE EFW FFdUAEHE (total
cholesterol) ¢ TFEe UeER = IR, IFYAEHEESF ozt
(D12336—contro) & @ U FTZFd e = (total cholesterol) T2 Fdoz=T2
I3 FFd2EH = (total cholesteroD ol Hlgto] oF 5.4%01%4 F7Fs YeERIH
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AT A= BG_H20 (200 mg/kg) (p<0.05) 3 BG_EoTH (200 mg/kg) (p<0.05)
ol txtell Hlste] 33.9%%F 30.4% o1 SAEE Fo4 UA HAE HERIHL
1EFAAEEES HHEZAA AFEAC wE FHU AEE FHAHE
(LDL—cholesteroD ©]  F&& UYeERE ==, 31ZFY2HEES Uz
(D12336—control) 2] ¥ AU% ZF#AHE (LDL-cholesterol) T2 4t
Z79 g3 Adx ZeEAHE (LDL-cholesterol) o B3t oF 13.3%°14 Z7}
= YeRgdeh. AdFoE= BG_H20 (200 mg/kg) (p<0.05) 3 EoTH (200
mg/kg) (p<0.05) 5ol LZUAAHEET ol vlste] 35.2%9 33.8% °IF &7
g4 {FoAd A #HaAE dEElts (Fig. 5, Table 3). I8y Aoz

dadEds 2 (D12336—control) o H]ale] 3

(LDL—cholesterol) o] A+ oy BASH Fo4

£
SX
flo
L d
NHJ

Lovastatin %
AL F2H
LERLEA] QE QT
yEFYAEEES Q2T (D12336—control) o] IHFEAl (liver weight)> At 2
O] A (liver weight) ol B|E}e] 46.7% oA F71Hs sttt a8l 1 FHAHE
g= vz (D12336—control) o B3] FA )2 Lovastatin o]+ =}o] 7}
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SUMMARY

This study was conducted to develop a new method for enhancing ginsenoside Rg;, Rby,
Rg;, which is abundant in black ginseng (BG) and to evaluate low-cholesterol effect of processed

BG using high cholesterol animals model.

BG was prepared according to the traditional manufacfuring method: “J1Z&J1HR".
Ginsenoside Rg; was not detected in white ginseng and its content in WG, 6.44 mg/g, was about
53.7, 11.9, 5.0 times higher than that in 2-, 3-, 6-time repeatedly steamed ginsengs, respectively.

However, the current method for preparing BG has several disadvantages such as long-term
consuming production, limit to mass production, etc, which lead to the high price and poor
acceptance. In order to make BG more popular and more accessible, several variables including
steaming temperature, time, steaming number, etc. that affect the quality of BG were investigated.
As a result, a process was developed for preparing a novel BG (6.56 mg/g). Moreover, the PAHs

contamination was not detected by GC-MS in the finished BG products.

The traditional method of manufacturing black ginseng uses “J1Z&JLEE”. It has
many disadvantages for not only taking a long time, but also producing carcinogen as a result of
making carbonated ginseng by faulty streaming process. However, in this study, we have developed
a new method of manufacturing black ginseng that has reduced manufacturing time one the basis of
physical and chemical convertible method and increased the production of specific ginsenoside. The
traditional method of manufacturing black ginseng uses “J1Z&J1HR”. that involves ginseng
undergoing nine times of streaming and drying. This process takes up almost 18 days and the yield
of black ginseng is almost 25.4%. The low yield is due to the production of soluble unknown
byproducts that has elucidated during the process. In addition to this, the final product of black
ginseng has a strong taste of sourness, bitterness and soupiness. The improvements for the following
limitations of the traditional manufacturing method have been demanded in the past. For the
improvement of these limitations, we have repeated the streaming of ginseng, within the range of
60 ~ 98C, and discovered that 80°C is the optimum temperature for the best output of black
ginseng. The developed manufacturing method of black ginseng: takes at lest 11 days a 80C low
black ginseng manufacturing method 6 days required, streaming condition: streaming temperature: 8
0C, repeats of streaming : 3 times, drying temperature: 65°C, traditional black ginseng yield: 25.4%
— new manufacturing method 27.6%, traditional black ginseng dried unknown byproducts: 26.1%—

new manufacturing method: 31.0%. As demonstrated by the following, we have not only reduced
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manufacturing time but also have increased the final quality and yield of the black ginseng as a

result of this study.

Hypercholesterolemia is a serious problem that is being faced by many countries and is
nowadays a major cause of biggest concern for health professionals, since it constitutes for one of
the prime risk factors for the development and growth of cardiovascular diseases, like atherosclerosis
and its complications, acute infarction of the myocardium or hypertension, accumulation of low
density lipoproteins, stroke and cerebral infarctions. Moreover, there is a substantial correlation
between these diseases and lipid abnormalities, especially high level of plasma cholesterol, and
blood pressure. The continuous ingestion of high amounts of fat seems to be directly related to
hypercholesterolemia in human population. Diet related chronic diseases like type 2 diabetes,
cardiovascular diseases, several types of cancer and increased morbidity and mortality can be
attributed to obesity and overweight. Generally it is a fact that obesity occurs due to an imbalance
between energy intake and energy output. An imbalance in this ratio results in accumulation of fat
inside adipose tissues and elevated Low density lipoproteins inside blood and other fat accumulation
organs. There are many drugs in market available for fat accumulation related anomalies but they
pose serious side effects like renal failure and gastrointestinal abnormalities. So, nowadays more
attention is being paid on the natural products for alleviation of these chronic diseases as natural

products are efficacious in treatment of chronic with minimum or no side effects.

Ginseng and ginsenosides have been researched since long time for its therapeutic effects on
body vitality, immune system, various types of cancer, inflammatory anomalies, and nervous system
disorders, reproductive system functioning and cardiovascular diseases. In addition, there are many
studies that reveal the ginseng’s beneficial effects on hypercholesterolemia and reduction of total
cholesterol levels. Studies in past have shown ginseng’s potent suppressing effects on in vitro
pancreatic lipase activity and reduced obesity and plasma lipid profile in presence of high fat diet
fed to rodents. Ginseng prime activity is actually due to the ginsenosides present in it. Uptill now
there are a number of ginsenosides being discovered and explored for their marvelous therapeutic
activities. Basically in a broader scenario, ginseng is divided in three types, the Red ginseng, White
ginseng and Black ginseng. Here our interest is in Black ginseng. Black ginseng is prepared from
raw ginseng by steaming it for nine times at a high temperature for around 3 hr till the pint it
becomes black. At this point the black ginseng possesses better qualities than red ginseng like
anti-inflammatory, anti-metastatic and anti-oxidant. This pharmacologically active agent has been
studied for many aspects before but its effects in hypercholesterolemia have not been studied in

detail as yet. Here in our research, we report for the first time the amelioration of
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hypercholesterolemia in high cholesterol fed rats. Our results showed that black ginseng water and
ethanol extract, effectively lowered the total serum levels of cholesterol. It also increased the food
efficiency ratio and the differential WBC count was also elevated by black ginseng extract. The key
gene markers for fat metabolism like ACAT2, HMG CoA r and SERBP 2 were also reduced by
black ginseng extract at mRNA levels. Moreover the histopathological images also show reduction
in fat accumulation in liver and adipose tissues. So in a nutshell black ginseng appears to be a

promising anti-hypercholesterolemic agent.

Cholesterol is a lipid that is being produced by liver and is important for various bodily
functions. Besides the bad image for cholesterol, it is important component for various enzymes, sex
hormones, bile juices and outer membranes of cells. Within the safe limit cholesterol, is mandatory
for proper homeostasis of living body. However any excess of cholesterol that is not being used by
the body is deleterious for it because with the passage of time it accumulates as bad cholesterol or
so called “Low Density Lipoproteins” (LDL).

Due to the increasing trend of unhealthy foods which mainly includes fast foods, inadequate daily
routines including lack of exercise and un healthy work environment and other competitive stresses,
the risk for accumulation of excessive cholesterol inside body and cardiovascular diseases is a
serious concern for health professional all over the world in this 21%century. Chemical drugs are a
solution to these CVD anomalies however the irreversible damaging effects gifted by these drugs
are inevitable.

Natural products like herbs, leaves and roots of some plants are being tested worldwide for their
efficacy in serious pathological conditions like various types of cancers and cardiovascular diseases.
Ginseng has long been used for treatment of heart failure and to protect tissue damage under
cellular and environmental stress with manifestation of any side effects. So in nutshell, there is
numerous research on the cardioprotective effects of ginseng on cardiovascular system but the effect
of black ginseng on hypercholesterolemia remains limited.

In our study herein we found that black ginseng water and ethanol extract both decreased the total
cholesterol and LDL- cholesterol levels of serum. However the HDL-cholesterol and triglyceride
levels of serum remain unaffected. It indicates that black ginseng extract can efficaciously
diminivated the levels of above mentioned “Bad Cholesterol” inside rat model of

hypercholesterolemia.
In conclusion, the administration of black ginseng extract in SD rats with high cholesterol

diet lowered the LDL cholesterol levels, caused an elevation in the serum triglyceride levels and

increased the food efficiency. Moreover, with respect to the liver metabolic marker genes, the
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mRNA expression of ACAT2, HMG-CoAr and SERBP2 were inhibited by black ginseng ethanol
and water extract. The histological changes brought by high cholesterol diet in liver and adipose
tissues were reverted by black ginseng extracts as can be seen from H&E and Oil Red O staining.
With this first report on hypercholesterolemic effect of black ginseng water and ethanol extract in
rats, we can conclude that these extracts can be studied in future as functional food for various
cardiovascular related anomalies. Therefore, these results suggest that black ginseng extract are
promising candidates applicable to the development of cholesterol-lowering nutraceutical food and

drugs.

_25_



CONTENTS

Chapter 1 Il’ltrOdUCtiOH ......................................................................................................... 31
1. NeC@SSity ........................................................................................................................ 31
2. ObjeCtiVeS .................................................................................................................... 31
Chapter 2 International'DOmeStiC trends ......................................................................... 69
1. The Current Statl.lS Of dOl’neStiC researCh ............................................................. 69
2. The Current StatUS Of overseas researCh ........................................................... 73
Chapter 3. Research Contents and ReSLﬂtS ...................................................................... 85
1. Research MethOdS ....................................................................................................... 85
2. Results and diSCUSSiOH ............................................................................................... 9’7
Chapter 4. Achievement degree of objective and contribution ::«:«seseessseeseneeenees 190
Chapter 5 Apphcation ......................................................................................................... 205
Chapter 6. Collected scientific and technical informations from overseas «-=====* 207
Chapter ’7 References ......................................................................................................... 211

_26_



31

AFALTFAY] MQ B A TFET oo

A1 3

31
3]

=
N
®

A

7]

44

N

SR

w2l

2 Fdzd"HE AS

RS ERCER R

45

46
47

Ea

& =4

o wwe] 2A AR u}

-
K

Bl

49
49

SR

w2l

A| 2

=
=

= 2~ H|

=
R

R E R ER

50
51
5]

m

=l =H

=
T

fre] zA AR o
o}, me] AR R u}

.

Ea

& =4

-
7K

Bl

52
52
54
54
54
54
55
55

il

A 24 A0

7} Ao =

H
™

S e)
A 34 A =

-
it

69

Al 1d =] AN

.o
Bl

!

1. =] A7)
2. 79| 9

AT &

85

A 3R

85
. 85
- 85
. 85
.- 85

xr
g
5
B
—_

.

—_—

0

_27_



A ol

=

7}, B Juice

E

o
!
v
P
—_

)

e

N

N
N

i)
T

o

Ton

86

FOl A ZF A THAD e

ﬁo

87
88
88
.. 88

1/}. Hematolgical, biochemical analyses

H

JJo

5t ZY2~HE A5

<)

9] in vitro WHel| 9

88

L}, Nitric oxide production assay and cell viability assay

89
89

q_. RNA extraction and RT=PCR «rooooeeererrreeeeeeemii

v}, Prostagladin E2 assay

v}, Luciferase assay

90
90

7F i Zd 2

ool

90
94
94
04

ki3

£ ol&

t}. SD 313

gt agdsHEES 24

W

o
i)
&
Tor

—

N
O

Ak T A

95

:IL%_}\]JEJ_ xﬂ}_

3
£

B

1
ol
7K
iy

o
-

~

ol

!

al]
Ny
_ZT

folr
o}

—

95

96

3

97

_28_



99
102
102

t}. Ginseng polyaccharides®] ©Fz]

o

)
</

x

o
W
B
—_

104

v}, Ginsenoside biotransformation®] AF-&% = VA E I} TAFE o

- 105
-~ 105

ol

=)

Njo

105
-~ 105
- 105
-~ 106

o

Ja

A& Ginsenoside 4]

FEAE

s

N

—_—

R
_sz
_ZT

—_—

0

@ TLC #4

106
107
111
114

(B) TLC ZI TP 8Tl coeererermeemeeeeee i

A& Ginsenoside®] F

=
it

2 & A

T
o

ol
av
=5
—_
~

jN

&
e

A
Nlo

POICE]

13
1

ginsenoside Rg;<]

of w

114
114
114

7} 3L Juice F A H

AbA %=

(1) =

116
117
=~ 117

TR

2]
—_

ol
)

Ao
| Aol uh

2]
&
T1

2) Z<¥ Juice

4 H];ﬂ_

3}
=

Fo] ginsenoside Rg;2]

=

(3) H< Juice

L} 1< Juice

14 o

=

117

120
-~ 123

_q]

Az (120, 60 min)

]
&

S5 120Tel A9 H

=
[}

)

2

(

A}
=

ol

No

125
- 125

125

128

s

FZE9 in vitro & in vivo %

A)
“

ol

134

119/] NO g‘l MTT assay s

135

136

2~ 9] NF-Luciferase assay -

_29_



137

_/_\_9/] Western blOttlng

140
140
150

X

2)

7} =9 2~

151

i

—_—

—_—

-

ol

—_—

—_—

-

ol
oy

156

Tor

—_— —

-

ol

jant

- 165
=165
=175
=175
=176
=177
=177

9] Preformulation

7h A=A
koA &

179

il

180

Mo

-

o

0

190
205
207
211

F T I] S A BH e,

il

k)
y 8

ﬁ-‘ﬁﬂ]% /R(-)]jr,]. \;Ll /ijq.g-‘g_ 74]2

.E_Eg/\é = 1;_; %@E_o]:oﬂ _g] 7] oq T

ATNEHZ AN F3

€1

A5 F
A 6 &

il

_30_



|

Al

1 & dFfenAe e

12 7L oK

Ned Hd
St ¢1ake 1#E QA (Panax ginseng) 07 E8$= thddy 2EFEA st F
2 3ol A o] g x5 o] & okgAlEo|t}, ¢lako]l AR at 3otz wl okyjElA EA]o| T3k

A= 1960dtiHE  A|&E o], ginsenoside, phenol compound, polyacethylene,
polysaccharide ¥ #&& thekst Adito] shfEo] Sl AoE vhs] gom, ol& 33

=9 Al @t e AyddE v BarE gt

J?L'

QI 244

Korean ginseng, Panax ginseng C. A. Meyer

€ traditionally used as multi-potent herbal medicine for aimost all ailments
in East Asia, including Korea, Japan and China.

4 contains many active ingredients among them; saponin components
(ginsenosides) are believed to be responsible for most of the pharmacological &
immunological activities of ginseng.

€ Anti-cancer activity
€ Anti-diabetic activity
4 Immunomodulatory activity

€ Anti-allergic activitiy.. .etc

S AlzEd Foll 7|
A EL Fast 184 T **01%4 oAty AN 2L X7 5o F43 FES
e ASE A YL, oY olFE I elMs 2@ HFE QUito] tiFo =z Au)



Al
=
é
Y,
o\
oy
s
g
12
B
o
o
1o
ol
2
2

off

Y
0,
rlj
o~
to
rE
=
5a

yo] AbgEo] gror], A

H 2

o= S A 1 O]”‘)ﬂ/ﬂ FZ3 AFEd A E (ginsenoside) S 9]¢k
C)

A

o K o 2
W
(o]
_‘>_,'

FT{ U
=R e
JO—
o o ¥
Hl
=
=2
>
rlr
N
P
1o
o2
&
o[
o
rlu
=
il
Mo
rO
b
S
of
i
=2
1o
2
ik
1o
1:1')‘1
olr

Hi
o
N,
A
N

o 2 T Hoox ol 4
o, o

ofo
r
AU S
M ox o g XN o o

4 ©
o[\ Bt
el
A
. cgir

2
4,
lrl
I
0]}1
prgies
=
B
o
¥
:L
o~ o
I rE
o
krt
s
i
32
dlo
o
i
o
o
ng Jo ot & 2
%
2

oX,
G

X,
o

1
—l

o
tho R ?‘f}%ﬂoi N ﬁ&i delA e e AP
%] o go] el Watkel= 0512}134 A ZE Bl
HAY, oW A2 FEel Skske WskE doTAl H. S4Y] 4 93]
g zAste 7l A&l F7HEH, o= <l
Bl

g S4re] Al g/del g

ﬁ
>~
>
o M
o
0

o

)

Lo 1o
e
oX
N O

off
=
o2
3
0
AL

)
rlr
o
=
i

-1 T = H =
oleto| 7ts sEHEY ME eleol EF
Differences of processing ginseng
DP
27 --—zzﬁfﬁ'f“' [ » 65 C oven dried for long time storing
aﬂ' f-%;ab , White ginseng
| g * No Rg,
oy S
| A

* hot-steamed & then dried under the
proper temperature 98 C

* Reddish brown color

* low content of Rg,

e 9 cycles of steaming & drying
ginseng * black color
* High content of Rg,

All ginseng powder used sieve(No.18)

_32_



Color variation of ginseng in black
ginseng processing

=itz 2 HE

—

_33_




e AEem o

S

138 AF(Panax ginseng C.A. Meyer) < F5W %7 (Araliaceae) o] <

O

3|
S

oA AHgEo] gor], eAn o Rt

s

ZoF 317

ofiy

o IR

°]&-= o

=0

A=

i

o

t}. 53] 19609 o]

A%

A

Al 3714k =, AuT),

5

el

3

O
W

o)
=

FATGEo]

20 il

4
N
<N
Jio
s nt
ar _|.|_ vl
K,
M z K0
|xaﬁ Jo
ot o ~
GORF r
SR ©
wr ok
Jo&
M_ﬁ i
or <

tas
AR 2k

M
(=1

HO| AH Bs
S

¥ Zogo 5770
0 1 = = oo

ol 560 160 I

Jo
fof

ol
Klo
o

Jjo
1of
&
Ki
ol
o

[ R

o4 AE7| Zol 74

=y
25

d 4715 738 M

LEA;
=]

00| = 0|2 A
A oix| 35

e
[=]

_34_
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HZ2 LDLS 70% ©|%, HDLS °F 30%, VLDL® ¢k 24% % chylomicron® °F 6%
= AA gt
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Fig. 1. zF 33 W wxxz 1o ZFHAHE t)AKSimplified scheme of cholesterol
metabolism between liver and peripheral tissues) FC: free cholesterol; CE: cholesteryl ester;

CETP: cholesteryl ester transfer protein; LDLr: LDL-receptor; CM: chylomicron; CM-R:

chylomicron remnant.
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FHUAHE SRAEA, LDL receptors &3 €% FuAHES @2 FES 9ERIAOR
Tworal YA &= Fx24 LDL receptors &3l AART (Fig. 1). AXU FHAHE 5%
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AstEeh 3 ACATS AXY nwke] ZFHAdHEed o8 &gy, FeXHEe o
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e AR ¢dn Bws B3 miden LDLS Adwd F asih4A (oxidative
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v HDL ﬂ %Eﬂhiﬂ% 3432337 (Role of HDL in reverse cholestrol transport) HDL
A= E“‘”ﬁ@f HOoRRY Jojo] FHAHES Ak dyte] E2 e AT

B EFe1E b3t A7 E2HD ruptured A SR

HDL ?Jx}fﬂ f%&ﬁ} g

v HDL A AAo= paraoxonase?} PAFAH (platelet activating factor acetyl—
hydrolase) 7} Agtxo] Q). A3t a A<l paraoxonases &3 iyl 3o [ DLo] AF
3} LDLZ W3als= A Attt T8 PAFAH: 4% FWulo] EA50= 4ksl Adhdg]
AHE el AlA AbstE A SRS Xﬂﬂ ot oEg sk Zlo® B HH

v HDL A= 3d WA 3tE F %3t adhesion molecule (vascular cell adhesion
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v - (JGRF-11) : Black ginseng extracts ameliorates hypercholesterolemia in rats
ST EA FEEE W

VESEY - FHUAHE A Ao

(ZYH I 10-2015-0052188)
=¥ 9 55
LU
Black ginseng extracts ameliorates hypercholesterolemia in rats
(JGR AA)
v Anti—obesity effects of black ginseng extract in high fat diet—fed mice
(JGR Fa1)
- Fo2AE AN B0 S8 S FEES FRote 24
?‘O - -
(993 10-2015-0052188)
53] BAFAE o] &8 T4 B S4kY Az (55HE Al 10-1552093 %)
% 2 A7 AFE g3 FAAF D g TAEH TEFE FHAFR Vet D B3
lth

= AR
v The effect of black ginseng extract on the hypercholesterolemia in mice and in rats(2014 The 1

International Symposium on Ginseng)
v' The protective effect of black ginseng extracts on neuro-inflammation in BV2 microglia (2014 The
11" International

11" International Symposium on Ginseng)
of black ginseng against Aluminum(2014 The

v Neuroprotective effects
llth

Symposium on Ginseng)
v/ The properties of Maillard type-browning reaction and caramelization with the formations of
on the red ginseng preparative processing(2014 The

amino sugars and maltol
International Symposium on Ginseng)

v The maillard type-browning reaction and the non-enzymatic conversion of ginsenosides on

the preparative processes of red and black ginseng at the different temperature(2014 The

11™ International Symposium on Ginseng)
v/ Studies on characteristic compounds and lipid metabolic activity in black ginseng(2015 Spring
Ginseng Conference)
v Black ginseng extracts ameliorates hypercholesterolemia in SD rats(2015 Spring Ginseng
T U 2AH BRE Vet TR §A71E BEst A3E 7w

Conference)
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in rats Hyun-Kyoung | Research) °
Kim* and
Man-Hee Rhee*
sty off " Mi-ra Lee,
Anti-obesity effects of  black JGR(UJournal
—Kyor SCI
0 | =R |gwag et in high f] oo YO8 ot Ginseng| 20130420, | = | o 1A s
diet-ed mice Kim'", Kang-Ju |pesearch) A
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. K 2015
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. 2015
The effects of black ginscng| Hyun-Kyoung | I 2
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neurotoxicity Sung 9] Conference)
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Myong-Tang ~ extracts ~ on| Hyun-Kyoung 05T 1 =
F2F]  [laming  inproving  and|Kim*, Man-Hee| §};‘_ﬂ 2015.09.23. | oA - 1A=
acetycholinesterase activity| Rhee* 9] | Shah
inhibition
The effcts of black ginseng| Hyun-Kyoung 0I5 ) =
NF |extracts on cholesterol-lowering| Kim*, Man Hee 5 ﬂ‘;;ﬂ 2015.09.23. A - ARAE
activity in SD rats Rhee* ¢ | ' ghah
20143
The protective effect of black| Da-Hye Jeong, |a1e]13et3|( =
_ HyunKyoung | 2014 11" ! )
Ra= i extracts infl 2014.10.27. 8 - AT
1 ginseng on hewroinfiam Kim*, Man Hee | International 74121 ¥
-mmation in BV2 microglia Rhee Symposium s
on Ginseng)
20143
aEHRER|(
Newoprotective effects of black Vu-Thuy Hong, 2014 11t =
FE Hpnkyomg | 12041027 | A - SR
ginseng against Aluminum Gm* 9| ternation: A=)
Symposium
on Ginseng)
The properties of Maillard
20144
-browni reaction  and
ope e Dae-Sig Jang, |i#d?1%4keks|(
caramelization  with  the| Kang-Ju Choi, | 2014 11"
12 | ¥2¥ ; ’ = | 20142027,
formations of  amino sugars Hyun-Kyoung | International
Kim* <] Symposium
and nmltol on the red ginseng on Ginseng)
preparative prooessing

_58_




W | TR
— | AA or =5 A 278 A g A A
5 |g3wE)
The maillard type- browning
reaction and the non-enzymnmatic
. . . 2014
conversion of ginsenosides on . o
Kang-Ju Choi, | 11219143} 3]
the preparative processes of red| Dae-Sig J (2014 11"
13 | ¥~¥ '8 e | 20141027,
ad black gnseng at the| Hyun-Kyoung | Interational
. Kim* ] Symposium
different temperature(2014 The on Ginseng)
11" Tntemational
Symposium on Ginseng)
IS
The effect of black ginseng . 2014'f )
Young Min Son, |38 214}+8}3](
extract on the| Hyun-Kyo 2014 11"
14 | x2H _ youne . 2014.10.27.
hypercholesterolemia in  mice| Kim*, Man Hee | International
Rhee 9] Symposium
and in rats i
on Ginseng)
The millard type-browning
reaction and the nomenzymetic| Kang-Ju Choi, | 31213}
15 | ¥2FE  |convetion of ginsenosides by| Hyun-Kyoung | (718t | 2013.4.16.
the steaming heat process of]  Kim* $) 3))
red ginseng
The Maillard Type-Browning
Reaction and caramelization on Kang-Ju Chol, | 312]215+3]
= , , " 2013.11.26
16 N2F  |the quality evaluation of red] Hyun-Kyoung | (3781l
Kim* 9] 3))

ginseng with the contents of]|

amino sugars and maltol

_59_




7€ A3 AF AR

—

9th steamed

-

|

10

bth steamed

H

2nd steamed 4th steamed

1st steamed

RILLLY

] 55~70C

o] Az~

o A 45%~300

B
Al

ahi

0

N

~

_fo_l
or

4
X
=K
MO

Nlo

g

Fo] Atz TLC i

)

']
3

L L N
AL
BT
AL N 1

2 Rg32 Rg2

2
BG at 98°C

BG at 80°C

1

Rgl
Rb1l

_60_



& A% AF AR
] vido) 93t X #¥E A a3

E nolre AR

il

= 40

(@

BG_ZO BG_EtOH
PA) Aol® BAFE =

==  SHfAEfEl

wdoA AgFd

of o>4
N
|

o]_g-é‘]- TEY2HE E




[

0.8

0.6

04

RO of Acat2GAPDH mRNA of NC Inin hiver

% K

=L
N

<+
2
rfo
2

RO of HMG-CoA r/GAPDH mRNA of NC Inin hiver

o et =+ =ZHIAEFEl BG H20 BG_EtOH
J2HE 4% gy rdo|A Aol HMG-CoAR mRNA #7342 &3-S




(%] o -t (] (<] ] o -t 4

AOATUTUTONJO W NHW HAdVOr A8 A8 1o O

<
<

BG_EtOH

9] 7tzZ oA e SREBPZ2 mRNA ## =}

BG_H20

2 ZHpAEE

CHZ=

EEEE P

43

_mo

2 HIAEFEl g

[=]

BG_H2O

- .

BG_EtOH

-

Jo

W

_63_



g

<
;|

K

0
0

ad

L=

wd

U
{|
o
I

BG_EtOH

EEREE T L R

ZHE

I

=g

JJo

_64_



2 HpAELEl

o Rl
|

o &

ojm A

_65_




e e e R

o

3o W& EA AN x=AF)E ginsenoside Rgs 39 W
45 NS5 A5 A H = ginsenoside Rgy 32 2 ]
th. 23] S5 A ginsenoside Rgs 0.12 mg/gs YWEH AL, S5 357t vigds 3!
Fol T7tEol, HF A4S AxdRS W ginsenoside Rgy S 6.44 mg/glE 4t

Hrp 508 o] F7hekint.

Rg3 content (mg/g) 6.44

2 1.29
— 0.54
| - J— /;Z' '\_" }/ \‘
0o T T
WG SZWG S3IWG S6WG SOWG

Change of ginsenoside Rg; contents in a traditional way for preparing BG

+ Az SAAz7E FAFHLE JA WS ol &3 S4bel Alx)

A. OI&T B. Apple juice C. Grape juice D. Pineapple juice

Black ginseng produced by soaking into several fruit juices

+ AXAZ E4E o] & FH2HEAT XA =HIA AFAL
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O &4 AAx SHFE=
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7' A3 AF AR

At AlE EHAIh "

B =t St
_ RV EYE-IEVES

A F A8 A
AFAE
O 35744 : w4
O tA(size) : 50 mL
O &A@ A2Ax SiFEs
O 54 @ ZazdE As, 934, I, A & 2+
At A EHERH HE
= =1 S A
N2 UASHE SE2E HZ? Sa
A F A
AEFRE
(F)HHBI0| R =71= suo Aiza Y woe A4S Lolss drrjLsie He drsrEs A= 5 S4e 8=
2 9E At 20 UM E 2=E Sasel S MAi ASs Ageligiayth (BT
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O 14 (size) : 50 mL
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°F 40%= AFAStal 91al Plantes et Medecines(4.4%), Les Laboratoires
Richelet(4.1%) 9 Boiron(3.9%) & 37§ A7} Q1A 12.4%% AAskar 9lof 4
715 670AFS] FA1E A& 52%<0 Alo]th

o=, AfAoA = it B, PulE, v AAEH HF Axst] AR AlE
= el A

oA~ FuE SAbe A FEE GLI5S WwENEU Gllse YA
ginsenoside 15&< Fo} 40mgE XEdbste] e ZACo=® wid 20~309 &9 w)
o 71Estal slow, 4 AA A 15%E Ak ‘Zl‘:}.

owu|=9 ChromadexAl= Rb;, Rbs, Rc, Rd, Re, Rgi &

i
=5}
M
G
>,
i
ox
2
_0|L
£
)
=
O
Lo
£l
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=3
o %2 Hong—Ju Ginseng Co. Ltd. oA+ % 95%°]A}9 ginsenoside Rbi, Rby,

Rbs, Re, Rd, Re, Rf, Rgi, Rgs, Rgs, Rh, F11¢] 2FE4S #vfjsta QU

x2

N

(WD AA Qe 8%
o Qs AR Aul Aiste vk s HIEE T, A, vl Au A

W QAo

o o

Aoy

O] = 359%

U= 18%

ZIEF4.7% ZHLCE 3%

OFAIO} 6.9%
b

sH= 0.5%
o A AAbERS FIr dba 1E|3 Bu) 0= wo] AJaks
o AA AL ok 4wmE HTolw 1930Wd] WrkA A AA QaF ARl 46%E

guteglE 19909 30% WE #FAsRa, =& 199049 A4 QAk

o

Autere] sk AlAl Q14FE] 10% W8l A §ht
HLIISAE HEINN ATE WANKN

(%] Redrakl;

e

A

267 BAFI|s
235 Qs
130 97| H8HZ
S&EHHE - WAz
el 1 s b

44 SYIAHIE JHM

i % 201244 122 312 7|5
18«4 JIE} =5 = Al okR
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A3 A7AE <3 e 2 2y

W Fas Is0lA ok RS AXRAX F 100TolA 10412 S5 %,

Bol A 8A7 A% ¥ 80CTHA 6A F% F AxsHe $9g 83 wEsto

(@}

o

APEY S 54L& HPLC (SPD 20A, SIMADZU, Japan) £ ©]&33ith (1), 292

ACE 5 Ci1g (250X0.4 mm, 5 gm)& ©°]&39°oH, HE7|+= UV detector (203
nm) & AHESFSITE o] F g

= (A)¥} acetonitrile (B) ¢ gradient system= A}F&3}
Ptk &2 BE JFo® 0-30% 20%, 30-60% 20-45%, 60-78%
45-75%, 78—80% 75-80%, 80-100% 80-100% ©°l3dtl olF7de %2 1
mL/mim °] o™, Alg+= 10 pLE FY3F T 1159 ginsenoside standards (Rgy,
Re, Rf, Rgs, Rbi, Rc, Rbs, Rbs, Rd,20(S)—Rgs, 20(R)—Rgs) & 98% ©’4 +X+
zk= 71 © 2 Hongjiu Biotech Co. Ltd (Jilin, China) oA F-<Ja}3ith

7b. BJuice FAYHE o3 4t A=
WAe frrlake]l wol ol e HAFA-ARE, R, dRRlelE FAe 24431
FAANZ T 60CA 24A7F AZAIZ § 98CellA 3AH F5-—Ax AgS Wit

= =W el Soxhlet %3
253 FEUHE HusdYy. FEEus SR, 70% S, 100% oEES AME

311, soxhletFE2 75-80TCo|A 3, 6A17F F=3IF Y. 2595+ 1.5 A7 34
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d ginsenoside Rgz &3 B

hyA
R E

E=E 80, 100, 1207,

A

o 24 A=ER AN

TTEYTET
o
O I I
= A~y O
N ol ROKE g GO il = TO A
Mg T w EP X o THEAZEIZT
Qiﬂﬂiﬂrﬁ x ¥ ooxFaezxIENETOEE xS
o " i N =l N o NS
LGS &a - m.ﬁ & < e oﬂewwﬂ} =0 oW:leovmﬂMo ﬂﬂLﬂMAﬂLEﬂHﬂW
f=I = NI . = ~
B oy <P W3 =r = R ook~ NN N T NN o XD R
2 e ©F dlo SN IRV - A — T =
o <A oo - o = i B ko 4 ido wr B oo = g o P ook
T p— mm ol QA o = o o = oo W_ © X T o KO =
il o o ~ 1o HT_ Z.._ o o meo ﬂﬂ_ L_‘_ (=] Lt _Eo >_o_~| X < Mt 03 < m —_
oo o YT N B HECTEL S By B RN
gy o] A T o om G, Trerreldd b, TN
=r 2 No ) ol <A N <H N or o R T <n Mt N o) o Ro
O SN S At T U
T oy = 5 o B _ Wrogr
= T o2 S
NN © g ) R R S
A T2y Zgx. < *T
THE N T h T TREH® 20 2% 22 Lo T
% L © < TN 2 o = = = TT 3
CRE 4z CRF-ESF S5 TE 2T e
Mﬂwmm %Wﬁ T IE g ~ 2 —~ 2 —F® ~ 3 MR
I ile) ﬂ = J— ﬂ.._ o o O ., Noi +H © + 8 Ho b5
K _ + A
B E T Nd <R H Z N ! N How ) I
_zﬁ%momtw_,& e N - g8 g =g
el 8 o T | < |88 & M G g N ok R R
J =P o 3 Nlo Njo < = Gl
— # o - JM._ ATI -— N _,ﬁ
TR O~ — =0 = TN N N9 N = o= A
_,AE ]__/| om:b — Z..* < Z#O C,.* —_— e A‘.__l Ly A.rl jAll — ~X K
Z‘.ﬂo UT E'E (@] ﬂ ﬂ __O—O M_.E i | k2 X B B ba X TK 53 M ol z_o
gy P o & o O % B e
o o T W R m: e iepo iofo ielo Ro w2
e S TR = !
Bow o oo o M
<X e vi o~ o_a gyl
gl B =1
XA TAES L Ml ey _ - i - it i+
o = e s n X X N M M
R WL OO oo W & Ho ocm_ N 3 T 3 = =
Ho We ST = b om o | M S o o o O o
_Eﬁ O o 7 Arl o o o =)
Mg M o S | o= 2 = = = =
® G M S T | e iefo <p e <n %n %n o
~n vﬁ Oﬁ w ATI . g ol ol ol ol o o mmo
A= WO e T g T
o oX o~ —~
TN N T N M T >

_86_



el Axd 342 65 CelAM FAWMEIE s rﬂ 7HA ok 48X 77} Azt
Uae FFS ZAEIATE @8 50% ethyl alcoholel] F&E dx F&& Ads5d4 @ 54
o] #35 Algel 50% ethyl alcohol& 12+ 308} (V/W) 2 23 (V/ 7hste] Lo A

el = W)=
100rpme. & FGAIA o] et the ghghsFste] Axedn s&s 77 2ASAH.

(2 549 4%, pH % 2UE 24}

b =4 2xd¥ AFXARE 116W4 EEAEZ #4354 B4 F color difference
meter (D—25—2—A, Sensor Hunter Lab., USA)E o|&3le] =433 o, olu L value
O

(white color), a value (red color) ¥ b value (yellow color)<

h) EHE AE 1.0g ol =FF 50 mleS 7ste] 259 =72 3087 3%
pH meter (Orion 2 star pH Benchtop, Thermo Electron Co., USA)Z =7 3}%t}.

(th &9 AE 2.0 gol 50% ethyl alcohol 100 mlE 7}sle] A&oA 100 rpml &
24 AZF AESE tf5 o7l 490 nmollA SHEE ST

(3) A4 AEIARE A

28 A8 1g2 AZsHA FH3Y 50% methyl alcohol® F& FF3Fo] HAS A %3
t}S HPLC® Discovery C18 column(4.6 x 250mm, 5um) ¥ UV-—detector(203 nm) <
A3 L o] F5AS water/acetonitrile (80 1 20 — 0 : 100, V/V)& o] &35} 6073 #2435}

Gt BEXgAA AEFg ETFAEL Ginsenoside EFAAEE KGC %2 o] £319 )

ethayl alcohol® F&F $ AU&=3t1 Eo &3 A|A ethyl acetates
FAlA FEST U HAE ZASe] HPLCE  #43k9lth. HPLC A4z
Discovery C18 column(4.6 x 250 mm, 5 um)= 40 CZ FAA|7]22 UV—detector (274
nm)°l 0.5% ZAtS ?:47})\]7] 50% acetonitrile/2% acetic acid(100 : 0 — 70 : 30, V/V)
o5& o]l &3t 501 A ST

3. 3Are] =4 QLAA

O 1v1l'o

oft

7t

7 A9 $E 2 AHA

71 Sprague—Dawley rat(8F%)S tst slo] & oA Fste] &% 23+2T,
S5 55+5T, 12A17F dark/light cycle 79 ApE&Aoa AFAzF A-2A 7 ch &3
AMeAAHAE Astelx] &3 FFEdth SAFEE @35 vae 18A1F 54 ¢ 7

- |
7} 5, 10, 15 g/kg bw €202 10 mL/kg volume °.% HAFFo 3ttt x2S
ful

59 PYNPSE ATRFAL Fol 104715 HPERS] %4%ES BRI
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o 2FHES Ak Folo EAENE BEsy, WF AABEY AFL /1S
o A wpA g 12@rﬂ@%%wai;@%zhﬁ%mwgéwaz@Am A%
shol PAE ZAL, e

2 o FYPHEAY (NIH, National Institutes of
Health) ol A #AA18 712 (No. 85-23, revised 1985)% #5391, Py dnss

A 299989 FQ sel sk

Y. Hematolgical, biochemical analyses
AT AL EDTA7E Aeld Aol wol A7) (Sysmex XE 2100, Japan)
2 RBC, WBC, dnfE=AZEX], MCV (mean corpuscular volume), MCH (mean
corpuscular hemoglobin), 4% WdG A4S SA5AT. EDTAS AHYsHA] &
e i 3000 rpmellA 15&3 e §F dAFS st EdEdE
GOT, GPT, creatinine, BUN, cholesterol, Glucose, Bilirubin, Protein, Na, K, Cl¢]

FEE S35

29 w2 $£A3% 3000 rpmelA AR st o] EA

Z~, glucose, ketone, bilirubin, blood& 43} t}.

ofN
nl
)
S,
)
N T
Ay
>,
N ¢
ﬂL o

3 =
= AAR F =g AL,

2} ZF, Aol A AHAL

Formaldehyde &9 e] w7t 7k} A% 24 534S AA e o=z 14471
T 5 uME HAdk & slide glassoll 12438t 28E2 $ Hematoxyline—Eosing &<
A

SRE TS

4. 34 FE8Y in vitro Yol 9% FHXHE A AsH7t
7}. Cell culture

Dulbecco's modified Eagle's medium (DMEM)°l 10% heat—inactivated fetal bovine
serum® 100 gg/ml streptomycin and 100 U/ml penicilling ¥ % routine ¥WIA|Z A&
sk BV2 microglia cell?} RAW264.7cell2 100mm plateo] 10mle] viA] <2} &7 5% CO2
7F Sz 37Tl o e ol A wl F e,

. Nitric oxide production assay (NO assay) and Cell viability assay (MTT assay)
RAW264.7 cell (5X1074)¥} BV2 microglia (1X1074)& 24well plateol] vjFsF, 24 A]

bl _ﬁ’, %/\Lo_ﬂ A, :]zsﬂ?/\loﬂ/\ x}i?/\Loﬂ/\E 7L7L ;1;]6]- 30% H LPSE Z]E]?_{}, 187\]

b ek = A 100pE 96well plateo] 7. Griess reagent A%} BE &% 4l &

I 100w A=l at wke-Al 7], 58 F ELISA reader 540nmeolA =74, 9o}l AlEZ 9
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A ErjeFlle]  3—(4, 5-Dimethylthiazol—2—-yl)—2, 5—diphenyltetrazolium bromide
(MTT) reagent (bmg/mDE 90 ¥ % vl (HF5E 0.5mg/ml. 4A17F & violet
formazang A3t AZ=HS A A T DMSO 500E formazan =5°]1 560nmeollx] =4
sttt

}. RNA extraction and RT—PCR

6well platee] BV2 microglias 3X1075 do] i<k 24/\]7‘* T AE7 808 E e
W FHAL, AYSHAL, ASSHANE AL F 302 F LPS A2, 18417t 7 RNAF
A& wfeFEl BV2 microglias cool PBS®E + W washingdt ¥ TRIZOL solution 1ml
do] MXYE Hol e—tubeZ %7 ofo]xo] HFXE of7]e] chloroform 200uE *8] 3 F
A3kl vortexing 20%, A2wrx 108 & YAEE 12000rpm/10min/4C. B2 45
ZAAHA 300p Eojd AMEL e—tubeo] =71 F isopropanol 300pt YWil °Fs}
vortexing 10%, 224wz 55 & 482 12000rpm/8min/4 C. RNA pellet
ZAAH|A isopropanols  AAS 70% EtOHS 900 YW FH 0 4w
7500rpm/5min/4C. pellete ¥ % DEPC—-DW 100 E pellet 50]3 d&F. 2pugS AA
st 7 polydTE ©]&3le] cDNA &4 * 2479 primer® ©]&3te] RT-PCR< 3t}

(e

o
L)

(o]
o
4n

2}. western blotting
6 well plate®] BV2 microglias 3X10"5 @o] ®iok 24A17F 5 AE7F SO A=

Ak A, FAIAIA AZIAAAE AF O 30E § LPSAHZ. INOSe TdE
Ast7] {8l 24A17F Hell =&, MAPKsS] wd-S &Rlst”] 98]l 15min, 30min 60min]
time course® WWZA FZ. pro—measure solutione ©]g3dte] ©za FJHF & 40puge A
Abstel  SDS—PAGE (10%) gelell loading, 85V® running, polyvinylidine fluoride
(PVDF) °]l transferring®. membrane< 5% skim milkel] blocking3t ¥ washing$ 12} &
A 18A17F, 221 @A e} 2413 HESAIF . oA chemiluminescence (ECL) S ©]&3to] &
A3k B —actine control® AFE-Shry,

AN
M=

Jﬁ‘ﬂ

"}, Prostaglandin E2 assay

Cayman Prostaglnadin E2 assay kitE ©]€3F. BV2 microglias 24we11°ﬂ 1X10™4 =
ok, 24A17F F E4td A HePSald A AEAAdAES A3 T 30% F LPS Ay, 24
AZE wlleF F assay A% 50ml tubeel EIA buffer ®r= ¥ protocole] ™2} standard
curve H]. 24well plated|d 5 AS 900 2o] e—tubeo] ¥ Ao =X, ELISA
plate®l standard ¢ sample= 50ul® Y1l tracers 50pld<> ¥ anti—serum 50ulE HH-&-
A7 B3 d502 g2 F 4ToA 18A]7F ¥S % washing buffer® washing 5¥.
Ellman's reagentE 200ul ¥ ¥ 2¥X|Z MA] shakerd oA 6087 ¥ 3 ELISA
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reader 420nmelA =73t}

v}, luciferase assay

transfection 35 A BV2 microgliag penicillin/streptomycin®] Wz DMEME A}-£3}
o] 60mm plateolA #iSE. S I e—tubeE 67 FH]sle] 37lE= 500 DMEM¥}
lipofectamin 2000 20, YA 37§+= 5000 DMEM3¥} NF—kB plasmid 2 #g, TK renilla
0.83uge ¥ F A2oA 5&7F WA 57 F FI/HE e—tubedE 4 F 7FEA 4T
Aol WA 204 F 60mm plated] e A "ojmyla A WY H
penicillin/streptomycin®] 32%¥ DMEMO® H}<E. T3 & 60mm plate?] cell& 24well

o &3 F A% Wk 2443 F AL S RS W FAls, ATHAL, ALEgeln

o

= A3t ¥ 30% % LPS Ay 3 wjoksh 6417 & 24well plate?] ZF wellS cool PBS®E
washing3dt ¥ 1X Passive lysis buffer 100 Y2 ¥ shaker$]el] 10% ®X]. pipet ©]&
sho] ME e T e—tubed B EAEZ 12000rpm/5min/4TC. 5l 80l Eo =2 &

tubeol %71 ¥ iceol WX 3t luminometere] £3to] =743t} (promegall protocolo]g).

TEELAMY 25H7t

n

o
L
N
e

e
10,
R

il
&,
[
=
i
gk
ofN

—

7 SD 8% APFFE thabulol L) oA oo
ARgstel, ARYR LA (EENA 22.1%013, 24T 8.0
4

A%, AFEAE Co. Korea) 9F 52

[e)

N

U ANIEZ ZA4 9 5o
A8 ¢l BG_EoTH & BG_H20 F#%% (200 mg/kg/day)& 0.5% CMCel o] mjd <
A 10A]~11A]f rat zondaeE ©]&3sto] Z+2z} 2 mI¥ o] A FFoAsit) A ETo

2 Lovastatin (200 mg/kg/day) S 7475 sttt

o SD 3AFHAE o] &3 1FHAHEISFT A FEED
(1) &7 SD A E distutol e a (dstul=y) Z5E Fsto] ARGt} o w2 A3
TEo o077 BFE
AN 5, A7 53 9 359 SD AAE 55 AFESAY 4L F2(24+
2C), F56GOE 5%) 2 12412 1149 F57](ight on 07:00 ~ 19:00) %2 HHOo =
45 SPF A4 A Aol Argsitt A8 F5E2 8 vy EElste] A

[¢]
ovf, Holg} A5t AHEA HAFES Ak

)

ok

Ho
Ol
ol
38
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(2) AFUAHELT AFAED A=, AoldH, 1elal stk AAb

SD AL 257 EF2AO)(AIN-T6A diet) 2 HSAZ $ 9FHHE nFd HE
2ol (L2 o] N 2~ElE 1.5%, BEFRID2 1.25 million 1U/kg, cholic acid 0.5%
HA7HE dA7IZF Folstar TAIZE A 5 ] JuoA st dF ZHAHE §
Z7F > 1,200 mg/de7t HH nFdAHEE S FHEHAES gl & 74 Add s 8
nhE] A Felsteh, Aol dH® W AT wiF A Aztel] FA skl Z1Fkal e, 30
A7 BG_EoTH & BG_H20 %% (200 mg/kg/day) ¥} Lovastatin (200 mg/kg/day) =
ATl ethyl ether® vhHeto] AR o® ALk 5 30& odlel 3,000
rpm, 4 CellA 1583t A28t 3 (serum) & #2lske] —70 Coll BAstrl o

NS A FALE A T

My
Lyt

3| 3AIRE F]E AA A
Moz AYsili, 24 AdsEe] 7124 Agxa) S 3
A F, RNA 2382 RNA Hg 9 (RNAsol®) o w3t
FEE AAAdLE FY¥AA 70 T Yaare] Basin,
(4) nZUAHEET F2 A9 AT 2 HolHdHF
SD 3HE 257 BF2 0] (AIN-76A diet) 2 A-SAZ F 9FHFH 1T =
o] (EFHolo FAHE 1.5%, HEFRID2 1.25 million 1U/kg, cholic acid 0.5%
HA7HE dA7IZF Folstar TAIZE A2 & ] JoA Adste] dF ZHAHE §
=7F > 1,200 mg/devt Hd unFdsHEETOl fRHddEs gQld F 30d
BG_EoTH & BG_H20 +%%& (200 mg/kg/day) ¥} Lovastatin (200 mg/kg/day) & 77
Folgtth AoldHF U AT wiF AT At SA skl 7153
7hH A= (body weight)
@O AFHs}t : WiF F2d 9 A 4/
@) % AF S7+=F : Final body wt — initial body wt
@ 14 HL AlF S7FF = Total body wt gain / days
(th) 2ol F = (food intake)
DO 1Y H+ 2ol H3 = — Total food intake / days
(th 2lo]& & (food efficiency ratio, FER)
@ FER = [Total weight gain / Total food intake ] x 100

o)
_0|L
£
e
N 2
ne
2
-3
=)
Z,
>
o
I
K
T

—_—

g

@ zEHAHEES G2 dH9 ANEA FF 53
BG_EoTH & BG_H20 F%= (200 mg/kg/day= 3041t Fof 5 7 dsas
3tA1% (subcutaneous adipocytes) o} HFA|WEF (visceral adipocytes) &2 310

% F AUz FFS HE

)
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(mh nFHAHEET 7 dH9 /8T Qs A E4
BG_EoTH & BG_H20 %% (200 mg/kg/day= 3093t o & 7t AdsEay
B #£2d 4 (plasma) oA b 7159 A3EQ1 ALT 9 ASTE, 84 4 1o g
2ol X%l FFYAHE, HDL (High—density lipoprotein), =23 A% (triglyceride),
gt olxEX YW (apo B—48, apo B—100, apo E), LCAT, 18|31 Lipoprotein
Lipase?] &g A3}stas #417] (Hitachi—720, Hitachi Medical, Japan) & ©]-&3}

o FA% v LDL-ZdAHE 2 FWA A5 (Atherogenic index, ADE AF&3H

o} LDL-ZFH2AHE = TZ¥2HE — (HDL-ZYA2HE + SXAAY/5), 1893 5
WA F (AD = (229 2AHE - HDL-Z294H 2)/HDL-Z8 AHZE o]t}

(p) RFHAHEES G2 A9 1x24/8F HMG—CoA Reductase, ACAT, CYP7AL
ELISA #4]
BG_EoTH & BG_H20 %% (200 mg/kg/days 30¥Uit Fol § 724 APFEZY
B #a3t 7FxZ o4 HMG—-CoA ReductaseE Assay Kit (CS1090, Sigma) 2}, %
ACAT (Acetyl-CoA Acetyltransferase 1 ELISA Kit, ABIN826870), 181
CYP7A1 (Cholesterol 7—Alpha—Hydroxylase, ABIN1114126)& &A13

(Ah 2FHUAHEET 5o g s FAx dd E4
BG_EoTH & BG_H20 %% (200 mg/kg/days 30Uzt Fol § 72} AP EZY
B AEsh 29 AR Ee A 3l Y real-time PCR TFWM & AHE-slo
ool B AHIZA  (viceral adipose tissue) % ZF(iver) S Z2ZLS RNAsol®
(Tel=Test) FNS AFE3slo] 7 xS ZHE RNAE FE3F F One—step SYBR
Green PCR kit (AB science) & AF4-3}9] ¢cDNA % real—time PCR #4]S 3t} 7Hy)
2z Ao] RNAzol® 500 wE Y31 homogenizer® ZAL B sto] of7]9
chloroform (CHCl3) 50 wtE 37}3t 15%27F oA &3t o]& A& 15 &1t
WAg & 13,000 rpmelA A4 FEe & ooF 200 wel AFAE 3|53
2—propanol 200 wst F%F =3 F HHs] =53 dFolA 15 +3F BAs ol&
<) 5t & 80% EtOH= A3t 3E7F vaccum pump®l
A AZx3de] RNAE F=3t). %3 RNAYE diethyl pyrocarbonate (DEPC)E A
sk 20 b FFFol 9 heating block 75 TelA E&43s} A1 F first strand
cDNAgEHd o] Abg-3tt}, 9 HA} (reverse transcription) WSS =H] ¥ total RNA 3 ug
< DNase I (10U/d) 2U/tubeE 37T heating blockelA 30:&7F HE-&-3F & 75Ce]
A 108 = WAAIZIA, ol 2.5 w 10 mM dNTPs mix, 1 ¢ random sequence
hexanucleotides (25 pmole/ 25 ), RNA inhibitorZ4 1 ¢ RNase inhibitor (20

Mr ol

[‘}fl_',
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U/wt), 1 w0 100 mM DTT, 4.5 w0 5XRT buffer (250 mM Tris—HCI, pH 8.3, 375
mM KCI, 15 mM MgCly) & 7Fgt &, 1 we] M—-MLV RT (200 U/ul)E ©hrl 7heta
DEPC Ag¥ S/HTEA HF HF37F 20 w7F H =5 strh o] 20 w9] whg =gl
2 42 5 2,000 rpmollA 5%3F A9378ke] 37C heating blockol| A 454 &<t
AlA first—strand cDNAE 43S o, 95CoA 5& &<t Wxste] M-MLV RT
EgA43 A7 & stAJo] kg9 cDNAZE polymerase chain reaction (PCR)ef A}
3}, Real time quantitative PCR< Applied Biosystems 7500 Real—Time PCR
system (Applied Biosystems, USA) & o]g3s}lo] F=a) 3t}

B Table 1. Rat Probe & Oligonucleotide®] 94742 tha3} 2}

1_‘

o

(.

ofo olo il

Gene Primer sequence
forward 5" -GCAAAGCCTCGTGACATCCT-3’
Rat SREBP2 : , ,
reverse 5 -GCCATTGGCTGTCTGAGTCAA-3
ACATZ forward 5-CTATACTGCCAGGAGTGGTACGC-3
reverse 5" -AGCTCCCAAAATGTCGGCT-3"
HMG-CoA forward 5-ACATCCGTCTCCAGTCCAAAA-3
reductase reverse 5-CAGGTTTCTTGTCGGTGCAA-3
GAPDH forward 5-CCAAGGTCATCCATGACAAC-3
reverse 5-TGACAAAGTGGTCGTTGAGG-3

A2 W82 TagMan probe (FAM dye—labeled, ABi, USA) %, internal standard
= Mouse GAPDH probe set; Endogenous Control (VICO / MGB Probe, Probe
limited) from Applied Biosystems (4352339E)& A}&%3, primer?d] HE 5%7}
200 nMeo] Al RE&-AlF T Real time quantitative PCRE] %71 pre—denaturation<
2 min at 50 C, 10 min 94 C, 1811 40 cyclesS 0.15 min at 95 C, 1 min at 45 T
A gt A9+ 22 internal standard® G3PDHE AFgE-3}9] target groupd
Quantitative PCR
x(1+e)n

y
X = starting quantity
y = yield

n = number of cycles
e = efficiency

2 AAFele] RQ (relative quantitative) & =7 3ht},

(ob) W]z 8k 54
BG_EoTH & BG_H20 #%% (200 mg/kg/days 3097 Fo & F2 A7|5e] o
Argelsrs wEs syl s i AWEATS AFHske] 10% neutral
2477 <k 114 A7l v} graded alcohol® &A1 7] 1 ubetdl
o7 xujsto] blockes A&sE tha microtomel®E 4 mm FTAY ZHAAES A Zslo]

o
EN
N
g
A
o

H
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hematoxylin & eosin (H&E) 92E Aldst F xylene clearing= A* permount®

s
Aelsh & FstAn|ALleA x4 = A7 5ol Wl RS HEEn

1Y A~HEES FUAHENA BG_EoTH & BG_H20 F&&
T

o
==

X
ha

o
0&'4
@
.
e
a
=
3
=R

A EES A% (abdominal subcutaneous fat), L%t FA
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Al2d AT 8 23
1. Qate] FH2HE Ast AH BAAR $7 L B

7} Fe AEUY BeE T

Ginsenoside R, R,
Ra, -Oglc(2-1)gle -Oglc(6-1)arap(4-1)x
Ra, -Oglc(2-1)glc -Oglc(6-1)araf(4-1)xy
Ras -Oglc(2-1)glc -Ogle(6-1)gle(3-1)xy
Rb; -Oglc(2-1)glc -Oglc(6-1)glc
Rb, -Oglc(2-1)gle -Oglc(6-1)arap
Rbs -Ogle(2-1)gle -Ogle(2-1)xyl
Rc -Oglc(2-1)gle -Oglc(6-1)araf
Rd -Oglc(2-1)glc -Oglc
20(S)-Rgs -Oglc(2-1)gle -OH
20(R)-Rg; -Oglc(2-1)glc -CH;
Rh, -Oglc(2-1)glc -OH
Rs) -Oglc(2-1)glc-ac -Oglc(6-1)arap
Rs; -Oglc(2-1)glc-ac -Oglc(6-1)araf
F, -Oglc -Oglc

Figure 1-1. Chemical structures of protopanaxadiol (PPD) saponin. Glc, B-D-glucopyranosyl; Xyl, B

-D-xylopyranosyl;

-L-arabinofuranosyl; Ac, acetyl

a-L-rhamnopyranosyl;
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Ginsenoside R, R, R; MW

Rg; -Oglc -Oglc -CH; 801.03

Re -Oglc(2-1)rha -Oglc -CHj3 947.17

Rf -Ogle(2-1)gle -OH -CH; 801.03

Rg; -Oglc(2-1)rha -OH -CH; 785.03

Rh; -Oglc -OH -CH; 638.89
Notoginsenoside R, -Oglc(2-1)xyl -Oglc -CH; 933

F, -OH -Oglc -CH; 638.89

Figure 1-2. Structures of protopanaxatriol (PPT) class.

Gle, B-D-glucopyranosyl; Xyl, B-D-xylpyranosyl; Rha, a-L-rhamnopyranosyl.
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G Fo QAU S 759 7
Ginsenosides Experimental
Effect Mechani
(Panaxadiol) ects model echanmsm
Promoting neurotransmitter release by increasing
CNS effect PCI12 Cells the phosphorylation of synapsins through the
PKA pathway
Stressde mice | Lowering neurosteroid levels;
Attenuating beta AP(25-35)-induced tau protein
Cortical neuron | hyperphosphorylation by inhibiting the
experssion of GSK-beta;
Nootropic Rat brain Actions on  the  cholinergic&neurotrophic
systems
. . Eliciting a balanced Thl and Th2 immune
Immunomodulataion Mice
response
. Hippocampal . . .
Rbl Neuroprotective neurons Possibly by scavenging free radicals;
. . Lower TG levels vis cAMP-production in liver
Hepatoprotective Rat liver . .
Through its metabolite compound K;
.. .. Male rats Increase LH secretion but independent of the
Estrogenic-like activity . e
MCF-7 cells direct estrogen receptor association;
N Scratchi e
Antipruritic behai/ri): rlrrllfuse Vascular permeability-inhibitory;
Anti-ulcer Gastric lesion | Increase in mucus secretion;

Regulation of COX-2 produced by macrophage

Improving contact M
P . s L. ouse ‘e‘a ' cells & interferon-gamma and IL-4 induced by
dermatitis or psoriasis dermatitis
Th cells
Human . s
. . .. . Via Akt-dependent inhibition of  the
Antiapoptotic activity endothelia . . L
cells mitochondrial apoptotic signaling pathway
Angiosuppressive activity, inhibits the
Antitmor HUVEC proliferation of HUVES, suppresses the capilary
tube formation of HUVEC
Inhibits the activation of AP-1 & protein
Antiinflarmmatory Microglial cells | kinaseA pathway; enhances the macroglial
Rg; phagocytosis of Abeta;
Against the cerebral ischemia-induced injury,
Neuroprotective Rats reduces lipid peroxides, scavenges free redicals
& improves energy metabolism
Against neurofoxicity Rats Antagonized the effects induced by ACR

Hepatoprotective

HepG2 Cells

Inhibits the increase of serum AST and ALT,
through its metabolite Rh,
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Rregulates ion channel

Rat brain

Rat sensory

Stereospeciticity; from the outside

Na(+) channel inhibition; interactions with the
S4  voltage-sensor segment of domainll,

Antinocicepti . .
HHRoCIeeption neurons Carbohydrate portion of Rgz plays an important
Rg, role; Modulate Ca*" channel currents;
Relaxation of smooth Canine corpus | Increases cyclic nucleotide levels through
muscle cavemosum | phosphodiedsterases inhibition;
Rats aortic . . . .
Reles vessels rings Through induction of nitric oxide synthase
Activates the glucocorticoid receptor (GR),
stimulates the expression of VEGF through a
cells effects
phosphatidy-linositol3-kinase(PI3K)/Akt
. and veta-catenin/T-cell fector-dependent pathway;
R 1 thelial C .

& Vascular endothelia Serve as an agonist ligand for GR and induce
rapid NO production from eNOS via the
non-transcriptional PI3K/Akt pathway;

Increases the secretion of plasminogen activator
and angiotensin-converting enzyme;
Antidiabetic Mice Antioxidant and antihyperlipidemic efficacies;
. Promotes human sperm capacitation through
Fertile effect H
eririe etiec uman Spem | No/cGMP/PKG pathway;
Increases human sperm motility by induction of
nitric oxide synthase;
. . . . Inhibiti f I(Ca,L) and enh t of I(Ks);
.Electro-physiological Guinea pig " 1 om0 ((.3a, ) an e.n aneement © (. )
Activates cardiac potassium channels via a
nogenomic pathway of
Re sex hormones;
Embryotoxic Rat embryos -
Att t
cnuares PCI2 cells .
neurotoxicity
Up-regulates the expression of Bcl-2 protein,
Against MPTP- Mouse nigra | down-regulates the
induced apoptosis neurons expression of Bax, & iNOS protein, & inhibits
the activation of caspase-3;
angiogenic HUVECs -
Lipoprotein . Regulat.es apo A-1 .and C-I mRNA, via
Rf . Mice interactions with peroxisome
metabolism proliferator-activated receptor alpha
Acts specifically on heteromeric human nAChRs
Rg, CNS effects modulating their

desnsitization
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Inhibits the mitochondrial apoptotic pathway
and increases the survival change of the

CNS effect Rat nigral neurons . . .
primary culture nigral neurons against rotenone
toxicity
C57-BL mice Reduces neuron loss by suppressing oxidative
stress;
Rats inhibits the intracellular level of cAMP;
Hippocampal Inducing proliferation and differentiation of
Progenitor cells neural progenitor cells.
Influence on neuronal, synaptic plasticity,
Nootropic& SD rats neurogenesis; Promoting neurogenesis, regulates
antidementia the proliferation of hippocampal progenitor
cells
Mice Inhibits the activity of AchE but increases that
of ChAT;
Rg; Antiapoptosi Wistant rats .
o Increases membrane fluidity
& antiaging
Enhances Bcl-2 and  Bcel-xl  expression,
Mouse neurons reducing Bax & iNOS expression, and
inhibiting activation of caspase-3
PCI12 Suppresses intraellular oxidative stress;
Rat cortical neurons Inhibits the activit of JNK and CDK3,
human cells removes ROS
immuno- Aged rats Enhances the proliferation of lymphocytes and
modulation the production of IL-2;
Enhances the expression of IL-2 receptor alpha
chain and inhibits the release of soluble IL-2
receptor; Increaces of cAMP and cGMP
Aged rats L. .
contants, resulting in IL-2 gene expression and
splenocyte  proliferation; Enhances CD4(+)
T-cell activity;
. B16-BL6 melanoma Inhibits lung tumor metastasis & tumor
Anti-cancer . . .
cells associated angiogenesis;
. Enhances epidermal cell proliferation,
Promotion . .
. Epidermal cells up-regulates the expressions of
Rb, wound healing . . )
proliferation-related factors;
Enhancing the
lasmi Bovi ti . . .
pasmlnoge.:n. 0V1ne. aorte Stimulates the secretion of urokinase-type PA
activator activity endothelial cells
levels
Rb; Inhibiting T (gly) Hippocampal beurons | Possibly as a non-competitive antagonist
. MCF-7 human breast .
anticancer . Induced c-Fos expression;
carcinoma cells
Re
. Modulat NMDA t bunit mMRNA
CNS effects Rat brain ocuiates recepior - subunit
levels
Rd Antiaging Mice Attenuates free-radical-induced damage
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t}. Ginseng polysaccharides® <¢kg]s+3 7]

ofr

Pharmacological activity Experimental model Mechanism
. Ind ki ducti TNF, INF-y, IL-8,
1. Anti-tumor plumonary macrophage IE-EfeISL.Cg,toetlcr;e ( f ;?1511)(: ion ( ¥
HL-60 cell Inhibits the proliferation of tumor cell, and

Melanoma B16 Model
Pgi5s cells in mice

Abdominal cavity

Splenocyte
2. Immuno-modulation Mice
Guinea pig
Mice
3. Hypoglycemic effect Mice
4. Hematopoiesis Human umbilical vein endothelial
regulation cell Ecv304

leads to Go/G1 phase block (16)
Enhances the activities of T lymphocytes (17)

Enhances the activities of T NK cells,
lymphokine activated killer cells

(LAK cells)

Enhances the activities of T NK cells,
lymphokine activated killer cells (18)

strengthens  the  phagotrophy  function  of
mononuclear macrophage system (19)

Promotes the formation of antibody and
complement

Increase the weight of immune organs

Possibly enhances the oxidative phosphorylation
of mitochondria and the activities of succinic
dehydrogenase and cytochrome oxidase (20)

Up-regulates  hematopoietic =~ growth  factor
secreted by stromal cells inhematopoietic
microenvironment (21)

2k ALEY A% g

Figure 1-3. Biotransformation pathway of protopanaxatriol type saponins

Glu: B-D-glucopyranosyl, Rha: a-L-rhamnose
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/N Gyp XVI:R, 0-6le6-1)6l
% | Compound 0: R, O-Ge(6-1)Arp(p)
l Mct:R, 0-Glef5-DAm(f)

Gyp LXOXV: R, 0-Gle(p-1)Gle
Compound Y: R, O-Glc{6-1)Arp(p)
l Mc:R, 0-Gle(6-1)Arp(f)

Ol Gledl o, .

20(8)-PPD Compound K

Figure 1-4. Biotransformation pathway of protopanaxadiol type saponins

Glu: 3-D-glucose, Ara(p): a-L-arabinose (pyranose), Ara(f): a-L-arabinose (furanose)
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u}l. Ginsenoside biotransformation®] A5+ u|FET gALE

Substrates Products Microbes
Ra, Rb, Bifidobacterium breve K-110 (22)
Rb; Rd Burkholderia pyrocinia GP16, Bacillus megaterium GP27
Sphingomonas echinoides GP50 (23)
Aspergillus niger KCTC 6906, A.usamii var. shirousamii KCTC 6956,
C-K Bifidobacterium sp. Int57, Bifidobacterium sp. SJ32, Fusobacterum K-60,
Sterptococcu SP, Eubacterium A-44 (24-26)
F» Bifidobacterium sp. SHS
Rh, Lactobacillus . delbrueckii  sp., Delbrueckii KCTC1047, Leuconostoc
paramesenteroides
Rb; Rd Bifidobacterum breve K-110 (27)
F» Bifidobacterium sp. SH5
C.K Aspergillus niger KCTC 6906, A.usamii var. shirousamii KCTC 6956,
Bifidobacterium sp. Int57, Bifidobacterium sp. SJ32, Eubacterium A-44
Rh, Lactobacillus delbrueckii sp., Delbrueckii KCTC1047
Rc Rd Bifidobacterum breve K-110
C-K Aspergillus niger KCTC 6906, A.usamii var. shirousamii KCTC 6956,
Bifidobacterium sp. Int57, Bifidobacterium sp. SJ32,
F, Bifidobacterium sp. SHS
Rh, Lactobacillus delbrueckii sp., Delbrueckii KCTC1047
Rg; Rh, Bacteroides sp., Eubacerium sp., Bifidobacterium sp. (28)
Fusarium proliferatum ECU2042 (29)
Re Rg Penicillium sp (30)
Fy Leuconostoc paramesenteroides, Penicillium decumbens
Rg; A.usamii var. shirousamii KCTC 6956, Aspergillus oryzae
Rh, Aspergillus ni(.ge.r.KCTC 6906','5.’iﬁdobacterium sp. Int57, Bifidobacterium
sp. SJ32, Penicillium sp., Penicillium decumbenes (31)
Rg F, Penicillium decumbens
Rh; Penicillium sp., Aspergillus oryzae
Rg, Rh, Penicillium sp., Absidia sp.39
Ppt Penicillium decumbens
Rf Rh, Penicillium sp., Aspergillus oryzae
Ppt Penicillium decumbens
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Q4 2ENE TLC plated] AA& ¥ 7 279 A7gulo] Aslste] AzA &
g EXE

o] g ¥ ATULE plateF FHPste] A FEE AbEY

=A% A3 29 A A7)gu 24 (BuOH @ EtOAC @ Hx,O = 4
A AbEd e =7F A4 YEbstE (Table 2—-1. Fig. 2-2).

Table 2-1. The developing system for TLC analysis

Developing solvent ratio
[A] CHCIl; : MeOH : H,O = 65:35:10 lower layer
[B] BuOH : EtOAC : H,O = 4:1:5 upper layer
[C] CHCI; : MeOH : BuOH : H,O = 13:10:10:8 lower layer
[D] CHCIl; : MeOH : EtOAC : H,O =16:40:22:10 lower layer

Figure 2-2. TLC results of ginsenoside standards and total ginsenosides extracted from Korean

white ginseng, steamed ginseng for 2, 4, 6, 8, 9 times.
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(2) f& AEZAE Ginsenosided #&A 4 A &1

HPLC system= ©]§3d}o] QI4te] ALxEdS #4817 flste], TAIZUS FE3
Table 2—22] o we} o]5Al &3} Acetonitrile §WlE & /o2 A3t
= ot QA AFEU S HeElsh= gradient systeme A3kl AT Al EFSY
15 ul, %< 1 mL/min°]lit}h 11719 %+ AF¥XEUS B systemeol] &A-&3t Ay}, 7
B APEU O #8272 (Retention time) Rg; 18.61+, Re 19.95+%, Rf 47.13:%
Rb; 49.02+, Rgy, 49.71%, Rc 50.41+, Rby 51.50+, Rbs 50.12:%, Rd 53.78+
20(S) —Rgs3 66.13%, 20(R) —Rgs 66.45% 22 et (Fig. 2-3). 1 ¢ HPLC &
Mz gt AdAdS dotrr] st EF AFEd Q] calibration curve, overall

intra—, interday variation¥} accuray®ll th$t A¥}:= Table 2—3~5°] YERY ST}

flo kot

—

(~f

’

Table 2-2. HPLC condition

HPLC Agilent 110 (Palo Alto, CA, USA)
Column Discovery Cig column (5 pm, 250 x 4.6 mm)
Detection wavelength(UV) 203 nm
Flow rate 1 mL/min
Mobile phase Water (A), Acetonitrile(B)
Injection volume 15 uL
Gradient elution system : B(%) 0-30 min 20%, 30-60 min 20-45%, 60-70 min 45-62%
mAl ]
| Standards ’
120 5
Rb1°
100 4
80 Re
Re o | - HRAG
60 Raf 2 3 Rb2 10
g 79439 )RS 11
40 - 1 8
07 — : S R _ i
20 30 40 50 60 min

Figure 2-3. Typical HPLC chromatogram of ginsenoside reference standards.

Table 2-3. Calibration curves and LODs for 11 ginsenosides
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RT o Correlation Test range LOD

(min) Calibration curve” coefficient(r?) (mg/mL) (ug/ML)
Rg 18.61 y=3246.7x+17.952 0.9995 0.050-1.000 3.6
Re 19.95 y=3683.2x-10.658 0.9996 0.050-1.000 2.6
Rf 47.13 y=3275.1x+21.432 0.9995 0.050-1.000 2.5
Rb; 49.02 y=3425.5x+8.8987 0.9997 0.010-0.200 2.6
Rg» 49.70 y=3262.3x+20.69 0.9999 0.050-1.000 32
Re 50.41 y=3573.0x+15.459 0.9997 0.050-1.000 2.9
Rb; 51.50 y=2441.2x+14.129 0.9998 0.050-1.000 2.7
Rbs 50.12 y=5579.0x+42.583 0.9998 0.050-1.000 24
Rd 53.78 y=3253.4x+15.892 0.9998 0.050-1.000 3.9
20(S)-Rgs 66.13 y=2494.4x-11.716 0.9996 0.050-0.500 22
20(R)-Rgs 06.45 y=2598.7x-19.356 0.9997 0.050-0.500 29

Yy=peak area; x=concentration (mg/ml);; "LOD=Limit of detection (S/N=3)
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Table 2-4. Intra- and inter-day variations of HPLC method for determination of 11 ginsenosides

Intra-day (n=3) Inter-day (n=5)
Analytes
Content (mg/g) R.S.D."(%) Content (mg/g) R.S.D.(%)
Rg 1.68+0.08 2.62 1.57+0.05 2.32
Re 0.66+0.02 1.14 0.62+0.03 1.86
Rf 0.44+0.02 1.45 0.48+0.04 1.58
Rb; 2.66+0.07 2.14 2.43+0.05 1.84
Rg» 0.57+0.04 0.85 0.53+0.09 1.21
Rc 1.54+0.06 1.86 1.58+0.04 1.45
Rb, 0.52+0.04 1.32 0.49+0.05 1.74
Rbs ND? ND ND ND
Rd 0.48+0.02 0.72 0.47+0.06 1.69
20(S)-Rgs 2.84+0.18 2.44 2.80+0.12 1.73
20(R)-Rg; 2.20+0.09 1.87 2.1240.05 1.21

YR.S.D.(%)=100xS.D./mean: *ND, not detected
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Table 2-5. Accuray of HPLC method for the determination of 11 ginsenosides

Analytes Original (mg) Spiked (mg) Found (mg)  Recovery” (%) R.S.D. (%)

3.00 4.54 96.0 2.18

Rg, 1.66
1.50 3.20 102.7 1.67
1.00 1.66 97.0 1.23

Re 0.69
0.50 1.20 102.0 0.75
1.40 1.90 102.1 3.16

Rf 0.47
0.70 1.19 102.9 1.37
5.00 7.52 97.6 2.36

Rb;, 2.64
2.50 5.22 103.2 1.43
1.50 1.96 95.3 1.67

Rg> 0.53
1.75 1.32 105.3 1.16
2.00 3.64 103.5 1.75

Re 1.57
1.00 2.59 102.0 2.16
1.20 1.74 101.7 2.73

Rb 0.52
0.60 1.15 105.0 1.25
0.40 0.41 102.5 0.96

Rbs ND
0.20 0.20 100 0.83
1.40 1.93 102.9 0.88

Rd 0.49
0.70 1.17 97.1 0.75
5.00 7.90 101.2 2.48

20(S)-Rg; 2.84
2.50 5.32 99.2 0.79
3.00 5.17 100.7 0.61

20(R)-Rgs 2.15
1.50 3.69 102.7 0.84

“Recovery(%)=100x(amount found-original amount)/amount spkied; R.S.D.(%)=100xS.D./mean.
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< Y e HPCLE A3 Al AA2e Abxd &
o] WstE Fig. 2—49 2-5¢] detdidlth. S5ehA 982 ®4ake] A9 ginsenoside
Rgs (S), (R) form©] Holx| ¢kgktl. 2H Z<8k A9 AAAoT BE AU 3heko)
njgFo R F7heklal, AlER peak?l 9, 109] ginsenoside Rgs(S), (R) AR AEAl
FAEE AS = 7 AW 33, 63], 93]9] F5o] wHRHSSE 1, 2% peakdl Rgy,
Rex= A ¢loJA 3, 3-8 peak® ko] wo] A3kt 181 9, 10M 9
ginsenoside Rgs(S), (R) peak:= A93] Z7}st9ith(Table 2—6). olg]dt A= 71y
T gAl Aol EFPst 8/ malonyl ginsenoside®] (m—Rb;, m—Rby, m—Rbs,
m-Rc, m—Rd) malnoy”]7} o] 4] Rb;, Rby, Rbs, Re, Rd$t £ PPDAl AFEHo] A
A¥a, del 9l C—200] AaEe] Qe "ol ZEEEHAY, C-20 92 OH 7]
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Figure 2-4. HPLC-UV chromatograms of mixed standards (A) and ginsenosides in WG (B)
AND steamed ginseng 3 times (C), 6 times (D), 9 times (E). Peaks: 1, Rg;; 2,Re; 3, Rf; 4,
Rby; 5, Rgy; 6, Re; 7, Rby; 8, Rbs; 9, Rd; 10-11, 20(S)-, 20(R)-Rgs

EWG ES2WG mS3WG EmS6WG B S9WG (BG)

Rgl Re Rf Rbl Rg2 Rc Rb2 Rb3 Rd Rg3 PPD PPT Total

Figure 2-5. Comparison of ginsenosides with steaming times
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Table 2-6. The amounts of ginsenosides in WG and 2-, 3-, 6- and 9 times steamed ginseng

Compound wWGY S, WG” S; WG® SeWG? SyWG®
(mg/g)
Rg; 2.12+0.06 2.58+0.07 2.23+0.03 1.96+0.05 1.24+0.04
Re 1.24+0.04 1.36+0.05 0.98+0.03 0.78+0.05 0.48+0.03
Rf 0.98+0.03 1.16+0.02 0.84+0.05 0.64+0.06 0.38+0.03
Rb; 2.98+0.07 6.38+0.12 5.23+0.15 3.87+0.08 2.62+0.09
Rgs ND? ND 0.25+0.02 0.84+0.02 0.56+0.04
Rc 1.62+0.03 3.83+0.08 3.23+0.07 2.43+0.09 1.58+0.07
Rb; 1.2240.07 2.21+0.04 1.97+0.05 1.45+0.04 0.56+0.02
Rb3 0.52+0.05 0.98+0.02 0.63+0.04 0.47+0.03 ND
Rd 0.68+0.07 1.03+0.02 0.84+0.04 0.67+0.05 0.440.01+
Rgs ND 0.12+0.02 0.54+0.05 1.294+0.03 6.44+0.08
PPD? 7.02+0.14 14.55+0.15 12.06+0.12 10.090.09 11.64+0.19
PPTY 3.36+0.12 5.10+0.08 4.30+0.09 4.2240.11 2.66+0.09
Total 10.38+0.17 19.64+0.19 16.36+0.14 14.31+0.21 14.30+0.13

WG, white ginseng(P. ginseng C.A. Meyer);

DD g, WG, S3 WG, S¢WG, and SeWG : white ginsengs were steamed 2, 3, 6, and 9times according to
the traditional method of making blacking ginseng, respectively;

DAll values were expressed as the means £ S.D. (n=3)

IND, Not detected;

9PPD: Protopanaxdiol type saponins: Pb;+Rc+Rby+Rd+Rg;

YPPT: protopanaxtriol type saponins: Rg+Re+Rf+Rgs .
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Figure 2-6. Change of ginsenoside Rg; contents in a traditional way for preparing BG
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A. OI&T B. Apple juice C. Grape juice D. Pineapple juice

Figure 2-7. Black ginseng produced by soaking into several fruit juices
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Figure 2-8. HPLC-UV chromatograms of ginsenosides extracted from the ginsengs steamed 4
times after soaking in apple (B), pineapple (C), grape (D) juices, and 4 times repeated

steaming white ginseng (A), respectively.
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Table 2-7. The amounts of ginsenosides in 4 times steamed ginseng after soaking into different fruit

juices
Compound SsWG SWG SsWG
SsWG .. . .. ..
(mg/g) (apple juice) (pineapple juice) (grape juice)
Rg 2.13+0.02 1.96+0.02 2.46+0.02 2.33+0.04
Re 0.88+0.03 1.02+0.04 1.28+0.02 1.15+0.04
Rf 0.76+0.05 0.86+0.02 0.93+0.04 0.85+0.06
Rb; 4.35+0.12 3.96+0.13 3.94+0.02 3.89+0.05
Rg- 0.31+0.03 0.72+0.03 0.62+0.03 1.17+0.01
Rc 3.02+0.06 2.64+0.08 3.21+£0.07 3.17+£0.04
Rb, 1.76+0.04 1.58+0.02 1.65+0.05 1.60+0.03
Rbs 0.54+0.01 0.42+0.05 0.57+£0.03 0.62+0.01
Rd 0.76+0.02 0.84+0.04 0.83+0.06 0.93+0.04
Rgs 0.59+0.04 0.43+0.02 0.67+0.02 0.89+0.02
PPD 11.02+0.12 9.87+0.12 10.87+0.12 11.10+0.09
PPT 4.08+0.07 4.56+0.05 5.29+0.09 5.50+0.12
Total 15.10+0.12 14.43+0.17 16.16+0.14 16.70+0.21
PPD: Protopanaxdiol type saponins: Pb;+Rc+Rb,+Rd+Rg;
PPT: protopanaxtriol type saponins: Rg;+Re+Rf+Rg
16.7
18 q e T lall_ I:):s_l 64
16 - _ 15.1
= S4WG (apple juice)
. T4 5 W S4WG (pineapple juice)
“"g 12 1 msawe (grape juice) 13.02¢9.57
E 10 -
E s -
E -
o S22 0.93 0.8
4 1.9 0.620_‘%_3 0.67
> _2'1-_:= h oc.).izl? ().s‘.—x’ 0.43
i . 12%)_ 75 .3.'59

> @ &

Figure 2-9. Comparison of ginsenosides with different fruit juices
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(3) FHLJuice Ao WE =49 ginsenoside Rgs 3% v

Zb F2o AR EFo] A Z3E B4 d7| A9 xAEY TLC EX42% (Fig. 2-10),
Lo FJAste] Axzst A4S Rgy > 0.8910.02 mg/gl® FAE 43 F
A4kl Rgy &% 0.59£0.04 mg/ghtt AAs] Frtatditt. & Ads Foto] L=+
AAR S o] &3 SAAZE A4 FEANEY Rg: @S adisA g H

2 AREoay

o [» A I-Ll

Figure 2-10. TLC of methanol extracts from 4-time steaming WG which firstly was soaked
with 3 kinds of fruit juices. A: 4th steamed WG (Apple juice), B: 4th steamed WG

(pineapple juice), C: 4th steamed WG (grape juice), D: 4th steamed WG, E: 8th steamed
WG.

(Fig. 2—11). Zt o= Xﬂi?ﬁ 3%‘ «ir%%fﬂ TLC #4437
0Tl A Rgs sFeFo]

4

A. Control (807) B. 80T C. 100T D. 120C

Figure 2-11. Black ginseng soaked into grape juice steamed at different steaming temperature
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Figure 2-12. TLC analysis of ginsenosides extracted from 3 times steaming ginseng treated firstly

with grape juice. (steaming time: 1 h)
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Figure 2-13. HPLC-UV chromatograms of ginsenosides extracted from the ginsengs steamed at

different temperature 3 times after soaking in grape juice. A 80C, B 100C, C 120T.
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Table 2-8. The amounts of ginsenosides in 3 times steamed ginseng at different temperature

after soaking into grape juice

C(EEZ;:)M S; WG (80°C) S; WG (100C) S: WG (120C)
Rg, 1.86+0.03 1.72£0.03 1.26+0.03
Re 0.9240.01 0.78=0.01 0.65£0.01
Rf 0.74+0.03 0.6320.03 0.8520.06
Rb, 2.94:0.12 2.68£0.02 2.430.02
Rgs 0.53+0.03 0.69+0.02 0.8240.02
Re 2.48+0.03 2.120.09 1.9820.03
Rb: 1.32+0.04 1.16£0.07 0.87+0.06
Rbs 0.34=0.01 0.37+0.03 0.2620.02
Rd 0.48£0.03 0.62:0.06 0.580.05
Res 0.62+0.01 1.28+0.03 2.54+0.01
PPD 8.18+0.10 8.23+0.14 8.66:0.08
PPT 4.05+0.06 3.82:0.08 3.5820.11
Total 12.230.12 12.05£0.13 12.24+0.16

PPD: Protopanaxdiol type saponins: Pb;+Rc+Rb,+Rd+Rgs
PPT: protopanaxtriol type saponins: Rg;+Re+Rf+Rg,

12.249
14
mS3WG (80 0C) mS3WG(1000C) MS3WG(1200C) 359°
12
__10 8.23% e
g s
=
=
3 6
=
S 2 .94 1.98
4 1.86 Ceesd 2.48"°
2.68 2.48
0.26 0.58 2.54
5 1/% 0.65 0.63 o 0.69 - L.];gls o.aq Bl §.9
99 %8 0.53 .87 35 0.48 O.6g
5 - o] =

Rgl Re Rf Rbl Rg2 Rc Rb2 Rb2 Rd Rg32 PPD PPT Total

Figure 2-14. Comparison of ginsenosides
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(2) F%LE 120CANS HH F5A B4

EEFA AXF Z 120TCoA 158, 308, 458, 1A17F, zHzhe] Al x Al zke)] what
4 Z2sle] BAFS A ZsAT (Fig. 2—15). = A7HE 347t 27182 419
Aol o] HAA W= S & 4 A}k =3 TLC #4439 F5 g

o (Fig. 2—16). 120TCelA A7HE F&5o & AW 3
Atk FsAIFol F7EEE Rgy, Rf, Rby, Rge AFEHE] &

£ 32

Table 2—9¢] u}e}h

#2:8kaL, Re, Re, Rby, Rdi= 60% 54 2EH3lth 722u Regy &2 o=
0.44%0.02 mg/g, 30% F%A 2.00£0.08 mg/g, 452 F%A 2.14%0.07 mg/g, 60
T SEA 2541012 mg/go R FHEA] SIS Rgy ¥R @7 SRR
(Fig. 2—17).

1-time steaming(120°C)

J0.min 45 min
2-time stéaming( 128

Figure 2-15. The morphological changes of ginsengs steamed at 120C in various times (15, 30, 45,

and 60 min). Before steaming each time, ginsengs were soaked in grape juice for 24h.
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Figure 2-16. Thin layer chromatograms of total ginsenosides extracted from ginsengs steamed at

120°C in various times (15, 30, 45, and 60 min). Before steaming each time, ginsengs were

soaked in grape juice for 24 h.
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Figure 2-17. HPLC-UV chromatograms of total ginsenosides extracted from ginseng steamed 2 times

at 120C in various times (15, 30, 45, and 60 min). Before steaming each time, ginsengs

were soaked in grape juice for 24 h. A, 15 min; B, 30 min; C, 45 min; D, 60 min.
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Table 2-9. The amounts of ginsenosides in 2 times steamed ginseng in different steaming time

Rg 1.324+0.01 1.48+0.01 0.76+0.02 0.67+£0.01
Re 0.74+0.02 0.784+0.02 - -

Rf 0.84+0.03 0.93+0.01 0.45+0.03 0.47+0.02
Rb, 2.84+0.09 2.26+0.02 0.59+0.02 0.32+0.03
Rg» 0.62+0.04 0.43+0.02 0.52+0.03 0.58+0.02
Rc 1.84+0.02 1.924+0.07 - -

Rb, 0.74+0.05 0.85+0.06 0.53+0.04 0.46+0.03
Rbs 0.34+0.01 0.35+0.04 - -

Rd 0.65+0.04 0.68+0.04 0.38+0.04 -

Rgs 0.44+0.02 2.00+0.08 2.14+0.07 2.54+0.12
PPD 6.85+0.09 6.08+0.10 3.64+0.09 3.32+0.07
PPT 3.52+0.08 3.62+0.08 1.73+£0.07 1.724+0.09
Total 10.37+0.14 9.70+0.09 5.37+0.12 5.07+0.07

12 1 mS2WG(15min) ®WS2WG(30 min) ™S2WG (45 min) ®MS2WG (60 min)

10.37@ 27

[
=2 o o

Content (mg/g)

s
[

Rgl Re Rf Rbl Rg2 Rc Rb2 Rb3 Rd Rg3 PPD PPT Total

Figure 2-18. Effects of different steaming time on Rgs; content.
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Figure 2-19. HPLC-UV chromatograms of total ginsenosides extracted from ginseng steamed 2 times
at 120C in various times (15, 30, 45, and 60 min). Before steaming each time, ginsengs

were soaked in grape juice for 24 h. A, 1 time; B, 2 times; C, 3 times; D, 4 times.
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Table 2-10. The amounts of ginsenosides in ginsengs steamed at 120C for 60 min (different

steaming numbers)

Compound S1 WG S, WG Ss WG S: WG
(mg/g) (60min) (60min) (60min) (60min)

Rg; 0.86+0.03 0.67+0.01 0.58+0.03 0.49+0.02

Re 0.94+0.02 - - -

Rf 0.75+0.06 0.47+0.02 0.34+0.03 0.314+0.03

Rb: 2.57+0.12 0.32+0.03 0.69+0.02 -

Rg» 0.96+0.07 0.58+0.02 0.74+0.03 0.47+0.01

Rc 1.53+0.03 - - -

Rb, 0.65+0.09 0.46+0.03 0.68+0.04 0.34+0.02

Rbs 0.27+0.02 - - -

Rd 0.54+0.07 - - -

Rgs 0.89+0.07 2.54+0.12 6.56+0.17 5.65+0.14
PPD 6.45+0.14 3.32+0.07 7.93+0.09 6.46+0.07
PPT 3.51+0.10 1.724+0.09 1.66+0.05 1.27+0.06
Total 9.96+0.14 5.07+0.07 9.59+0.18 7.73+0.09
12 1 ms1wG (60 min) ®mS2WG (60 min) = S3WG (60 min) = S4WG (60 min)

9.96
10 A
73

B s -
ob
E
g 6
[T
5

4 -
= 2.57 2.54

2 o 58 1.53

0.47
0793103030847l o. 6&1

Rgl Re Rf Rbl Rg2 Rc Rb2 Rb3 Rd Rg3 PPD PPT Total

Figure 2-20. Effects of different steaming numbers on Rgz content (120C, 60 min).
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Figure 3-1. GC-MS chromatograms of PAHs standards.
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Table 3-1. Fluctuation of weight reduction, starch content and extract yield in the red ginseng
processes by steam heating processing at various temperatures

Sample of red and black ginseng We?ight .Extractz
reduction (%) yield (%)”
Red ginseng 0.83+0.09" 36.31+3.65¢
Steaming at 60°C 0.85+0.62° 34.7440.94¢
Steaming at 70°C 1.44+0.48" 33.83+0.69%
Steaming at 80°C 3.22+0.56 31.10£1.27™
Steaming at 90°C 6.86+1.14° 29.42+1.12%
Steaming at 98°C 10.78+2.95° 26.13+1.86"

D" All values are mean + SD (n=3)
? Values with different superscripts within the same column are significantly different at p<0.05

 The red ginseng powder was extracted with 50% ethyl alcohol.

(W) A4 AxFRY 55 25 S A% pH ¥ Z4A% Hjm
(1) EdAz 58 A% able 3—2¢A 9} o] WAE (L) x5 4+
78.81 div] & AZ3 98T FATE= 41, 622 A iy
Rom, 80T FA =4t 7H*d?»t— 57.09%tt. Hhdel] AT (a)= F4H 1.09 iy
80C T4k A4k /MM = 71302 FUhEew 98T FAt = 8.79%2 dASH F
Ve Bt

(2) pH ¥laAd7} iz 4+ pHi 5.63 ootk 80 T T4 SAAZRT+ 4.96 o3
3 98T At Az 4.25 Stk o9} e AS FAkAlx =
Hol whe} ZAsES o] 3584 FZ1E o] Table 3—204 ¢ o] pH7} AASHA G
ol LA F4ko] Ag Aty @enre] FH Qglo] FriES & 4 SlSIth
(3) ZAE= Fako] A% 0.03 oo 80 T FA4F 34F /A= 0.14 Qa1 98T 4
AT 0472 AetA 7] Satelv 80T SA4F A4 dix+o vlste] 98 T &

%
11.
ni
g
%N
mz
HU ~1
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A 2= 8] &2 4AA 0 F Maillard type—browning reaction ZEMEHE-So] A sHA =

A Ho) F7hHlel 1 A} vl A Saow AXPL % & vk

Table 3-2. Color difference, pH and brown color intensity in the red ginsengs prepared by the

steam heating processing at various temperature

Sample of Hunter value
pH Brown color intensity

red ginseng L a b

Red ginseng 78.8140.28° 1.09£0.37°  23.12+0.50 5.63+0.08° 0.03+0.01°
Steaming at 60°C 66.75+3.89¢ 4.90+1.15° 24.64+0.35° 5.24+0.03¢ 0.07+0.01°
Steaming at 70°C 62.39+1.20° 5.93+0.32°  25.01£0.89" 5.150.06° 0.1440.03°
Steaming at 80°C 57.09+2.05° 7.1340.54° 24.9420.68° 4.96+0.09° 0.1440.03°
Steaming at 90°C 53.47+1.73°  8.01+0.48  24.37+1.25 4.67+0.12° 0.20+0.03°
Steaming at 98°C 41.62+3.38" 8.79+0.3¢ 18.70+1.68° 4.25+0.08° 0.47+0.02¢

D" All values are mean + SD (n=3)
? Values with different superscripts within the same column are significantly different at p<0.05

(h 4 Axse S5 252 F49 Axd FFH3
(1) ToaAz 2528 AxSqhe AbEddite] tist TLC e sl Figure 3-19F &=
S AREUARY] WSS Below HPLC #4423 Figure 3—2¢F o] Abxd g5

2o ZEkstgr. Aok ZA7|Fo| F31o] ginsenoside (G)— Rbl ¥ G—RglS HPLCE
X A3 Table 3—33 Zo] 4 27+ 247 2.41 mg/g ¥ 2.46 mg/g ©]al, 80T
oflA] FAakete] AxH 4R 1.59 mg/g W 0.87 mg/g ©1Q o 98T F438te] A%

H A 9= 0.45 mg/g 9 0.08 mg/g oISt o714 & 5 = mbel 2ol Fee
SAAZE WS G-Rbl % G-Rgl®l o] 0.53 mg/ge® 2k F47]E 0.8 ~ 34
mg/gell HEEE & F AT WA T FA AxHHoRE B F e T TE A
S A FAdE] ARARE FEHCA B w Abxd st FAVIE FA RS
S ¢ = Qo 1y 80T MAxHACRE AxE 49 F9 G-Rbi: 1.59 mg/g
W G-Rg; : 0.87 mg/gl 2 2 7/ AFEUAR] §o] 2.46 mg/gl.Z 2ok FA7|F
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S A FAGo A QA AFEUA R Z Rby, Rby, Re, Rd 5 protopanaxadiol AFEY A
=9 B Ago] 7hrEaliE o] Rgsz(S) 9 Rgz(R) ez Hghko] F7he
protopanaxatriol AFEUA Q] Rex ¥4 20949 @A Agro] 7FEa]E o] Rg.(S) 9
Rg:(R) & Hguo] o]5 e AL IR ko] Frte= Aoz Walglrh. 42 Rae
+ Rgs $F&o] 0.24 mg/g ©13a, 80T F=Al .93 mg/gelRoen 98T L&

% 0
TH S A9E 314 mg/gl R A MOl @ n2Ts S AxTALE olF A

\\]
(@)
Ho
B
1o
=
of
é

Figure 3-1. TLC of the red ginsengs processed by the steam heating processing at the various
temperatures
* = The developing system was as flow : Chloroform-Methanol-Water (65 : 35 : 10, lower). The TLC

plate was sprayed with 20% sulfuric acid, followed by heating at 105C for 10minutes.
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Figure 3-2. HPLC chromatograms of ginsenosides of the red ginsengs prepared by the steam heating

processing at various temperatures. A: Normal red ginseng, B

8T

Processing at 80C, C

: Processing at 9

Table 3-3. Ginsenosides amount of the red ginsengs prepared by steam heating processing at various

temperatures

Sample of Ginsenoside contents (mg/g)

red ginseng Rb1 Rgl Rg2(S) Rg2(R) Rg3(S) Rg3(R) Rg2 + Rg3*

Red ginseng 2.41%0.38"2 2.46£0.27¢ 0.14+0.03° 0.04+0.02° 0.04+0.02° 0.02+0.01° 0.24
Steaming at 60C 2.53+0.44° 2.45+0.20° 0.13+0.03" 0.08+0.04 0.07+0.02° 0.03+0.02° 0.31
Steaming at 70 C 2.45+0.36° 2.1140.13¢ 0.27+£0.09* 0.13£0.03% 0.12+0.02° 0.06£0.01%° 0.58
Steaming at 80C 1.59+0.64° 0.87+0.36° 0.35+0.12" 0.19+0.03¢ 0.27+0.10° 0.12+0.05" 0.93
Steaming at 90C 1.22+0.11° 0.40+0.03° 0.56+0.09¢ 0.39+0.05¢ 0.69+0.11¢ 0.29+0.08° 1.93
Steaming at 98C 0.45+0.09* 0.08+0.04° 0.72+0.15° 0.62+0.04° 1.20+0.05¢ 0.60+0.02¢ 3.14

D All values are mean + SD (n=3)

? Values with different superscripts

within the same column are significantly different at p<0.05

¥ Rg2 + Rg3 = Rg2(S) + Rg2(R) + Rg3(S) + Rg3(R)
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@) T AZEAY 5% 59 49 BETF (Malto) £4

(1) &4 9 SA4ke] 25 &=F #4943 Table 3—4°1A4 9} o] 4 0.35 £ 0.04 mg/g,
80C A= =4 0.41 mg/g ¥ 98C F=732 4 1.56 £ 0.23 o]t} F4+9] &=
Az H49 FAFE AHEE AYNE BB A9 80T AT A FA
Hjste] Z7hae] Ao olglott 98T FETE SabelA Axsl FhEe & 9
k.
Hopx FABE /EAE F4 L SHe FAWY el BE /0] 4 UA
ko, T4 9 S4e Alxxe] webd 2t sAde Vles 24 gE o
Z[EAE A7 A8y 28 e AoR nHEHUN
(2) &4 SHAx AGolM ZAsNkgo] ZXHEA EE Ao A4H AdH= T
Aty Qe Alow RuEdit a8y S4B 54 25 I Az oly o
2 i ACrRRAEY Azl BAs o] el wely 1 gare] Wl
23 oderng A4 W A FEEAAY o] dRRIE Frske Aok Al A
FollA HE AES FAAY AR TR HAAste] FH48E sprlee FAS Aow
T EE
Table 3-4. The amount of maltol in red and black ginseng
Ginseng sample Maltol content (mg/g)
Red ginseng 0.35 + 0.05"?
Black ginseng (steaming at 80 ) 041 = 0.06"
Black ginseng (steaming at 98 ) 1.56 + 0.23°

D" All values are mean + SD (n=3)

? Values with different superscripts within the same column are significantly

different at p<0.05
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(1) FAAA, AYSA4d2el A234d2 NO and MTT assay

— 24well plate®] RAW264.73 BV2 cell& W3St ¥ sampled} LPS # 2] & 184

7F ek Al efekel 100uxloll Griess reagentE 100plxElste] 587F Wk & 540nmeol A

T2 ¢l (NO assay). Ao MTTA RS A Elste] 4A17F dfeF H formazan—% 50040
DMSOZ ¢l H 560nmelA 43 9] (MTT assay).

— RAW264.73} BV2 cellolA] LPSel ¢J&] #FX¥ NO Y-S FTAitedn, dAFiteiel A

5N AT AAE 5= QA dobry] 98] NO assays M $. RAW264.77 BV2 cell

M FE oEHOF (125, 250, 500 and 1000ug/m1) NOel #4de& AR, w3

, 43y oAl A o} 19—f*Ld]A-J NO 237 Oqzﬂ 2 RAW264.7Ht BV2 cellolA

= Ancls HiE

Holx] ¢kgk7] wistel] NO 242 A= %*éﬂr—t— Tk Zow gy,
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Figure 4-1)

E4 9~ (Red Ginseng Extract : RGE)

EBVZ mRAW264.7

-
N
=1

40 mBvV2 RAW264.7

30

fzjjlh U

g

Cell viability (%)

I
=]

Nitrite production in pM

LPS {0.1pgiml) = + + +
RGE(pg/mi) - - 125 250 500 1000

LPS {0.1ug/ml)

RGE(pg/ml) 1000

= &2 A (Black Ginseng Extract : BGE)

r |

EBY2 SRAW264.7

-
)
=

HBVZ FRAWZ64.7

40
E
=% =

= 80

s o z
E20 - ' 3
=2 o )
2 25 =
& 1 3 40 -
210 - 5]
£

0+ ) 0 I e

LPS {0.1pg/ml) 3 + + + + + LPS (0.1pg/ml)
BGE(ugiml) - . 125 250 500 1000 BGE(ugiml) - : 125 250 500 1000
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=

20
40 mBVZ ©“RAW264.7 mBV2 "RAW264.7

30

?zlliIT[ i

LPS {0.1pg/ml) - + + + + + LPS (0.1pg/mi)
LT-BGE(pg/ml) = - 125 250 500 1000 LT-BGE(pgiml) - = 500 1000

g

Cell viability (%)

B
=

Nitrite production in pM

(2) AL, dBZAIL9) A 254929 RT-PCR

— 6well plate®] BV2 cell& #HjeF st 5 AE LPS Al * 18AIFF vk cool PBSE ©]
4-3}lo] washing & TRIZOL reagentZS ©]€3l9] total RNA F%. RT—premixs ©|-&35F9]
cDNA 33 (45T 1A%k 30%, 95°C 5%_‘—) S 2248 primer® ©]&ste] PCR. PCR
product® 1% agarose geloll 65V 3

— BV2 celloA] ZAFA A iﬂ_ﬁﬂéé}ﬂ*ﬁ‘r % %g’e}‘?ﬂifﬂ iNOS, COXZQP proinflammatory
cytokine®] & oAl S F<Ish7] Skl BV2 cellol A1&EA 8 § LPSE o] &3t ¢
SHEES i A2 F PCRES AAIE. & 57FA4 1+ (NOS, COX-2, IL—6, IL—-148 and
TNF-a)9 ZAAEES QA

EArA A= NO assay? HolH e vls=skAl #2552l 1000ug/mlolA 50%°]49 &3
Ass BRI, IL-14 EI+ FEoE 2 %9 cytokine S FAFAATE oA
COX—2% 20%4 59 JAE B YA IL-69 TNF— a2 2@ A3 A A X3

i)
|o
U
"o

AP A4t A= INOS, TNF— e 9F IL-1p04 F=eE4 0= wro] JA|Hla, COX-2+
FEYEAQ e mold kAN Al 1000ug/midlA 50% FEe] dAES B
I Wb IL—6M = ob-dl a3tE BolX . A=S4td A= NO assayelld 37H4 A&
s

]-761 Ao NO XA oqxq]};_o_ E‘ﬂﬁjﬂr %A]_O]_ﬂ] INOSJ Y ]
Es]— ]’X]U]- Iﬂra = AHJJ’]_L E]—Eﬂ] COX— 2/] %L@g =T ﬂ%@gi %% )
om IL-1p B¥ sk EHow fachs 2UEE UEhd [L-69% TNFet A4
o] Ao ol EaE HolA ¢k

- 135 -



Figure 4-3)
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(4) A, FPSAAAe AEAA A9 NF-kB luciferase assay

— 60mm plate®l] penicillin/streptomycin®] ¢l DMEMS ©o|&3te] ek & vy
NF—-kB plasmid Zug + TK renilla 0.83ug2 Llpofectamin 2000 ©]&3}o]
transfection. 6A]%F ¥ penicillin/streptomycin®] £¢%l+= DMEMC. 2 WX & w}¥+= % o}
F o wjeks th3d 24well platedl cell& &7 ¥ a5 ¢ Wik o5 & 24well platel]
sample®} LPSE A @3t 5 647 & 1X passive lysis bufferE o] &3sto] AExE 22 4
Al 12000rpm/5min/4C & A= 80uES =7 3 luciferase assay kit (promega) 2] Wi+
Aol whet A3 3.

— LPSW @502 A8t XX += NF—KB activity7} 57} AT T4k & g Skl
29 ASAAAE A fe] wet & 02 NF-kBY activity 7} #H4shes AS &<l

foiz
= .
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Figure 4-4)
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(5) FAAA, AYPSAAA} AL IZAAA S western blotting

— 6well plate°] BV2 cell& ®j%Fst T time course(15, 30, 60%) % sample¥ LPS &
T owwd FF. celld cool PBS ImlZ R®& F 4 12000rpm/5min/4C. pelletol]
pro—prep (intron) 200E ¥ F A3HA vortex® 94 12000rpm/5min/4TC. 45
180t ©o] western blotting®] AF&. 10% SDS—PAGE gelol samples Y42 & 85VZE
running, polyvinylidine fluoride (PVDF)o| transfer % 10% skim milkE ©]&3]
blocking, 1x+& A8} 22184 £ & oA ECL& o]&sto] A4

— Zakd A P S Akl A9l A S akal A0l MAPKs phosphorylation SA| % EE <ol 7
#1381 time course=ZA 154, 30+, 60+t @ AS F=sto] A& H3qsh M|7HH] AHZ0|
7}7] th& A|7bo] phosphorylatione A= Ao 2 &elw, TAtdl Aojx p—ERK+ 154,
p—JNKE 30+ 183 p—p38< 15+l °Fsl7| phosphorylation®] SA|E. A 3ZAk A2
¢ p—ERK+= 15%, 304 Z}sFA phosphorylationg & #|3F9A] 7 p—INK2} p—p38
© 271 s, 34t A= p—ERK 30+t°ll phosphorylation©] &A= 13, p—JNK<}k
—p38+ 15&lA ofst JAle= Hls.

_

ftlo
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Figure 4-5)
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(6) TAAA HYPSAAALL AXZAA A9 western blotting

— 6well platec] BV2 cell& w93t F sample¥} LPS Az, 24413 vjf & ghold S5,
cell& cool PBS 1ImlZ E2 & 44 12000rpm/5min/4C. pelletell pro—prep (intron)
200E 2e ) ZEA vortexFE ¥4 12000rpm/5min/4TC. A= 180u Eo] western
blotting®l AF&. 10% SDS—PAGE gel®l samples ¥ ¥ 85VZ running, polyvinylidine
fluoride (PVDF)®l transfer % 10% skim milkE ©]&3] blocking, 1x}&AQF 2214 &
Ql & SHae A ECLS o] &3to] &t

— FA A, AFZAFAAg ALZ4bd A0 INOS G W oAl S dolry] flske] A
= A Sabeln, dgSarelast A2 Sqbes BE LPSAA S7hE iNOS ®éol 5%
wa Aeetel wel W o gAEE s AT
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F2+%(BG_EoTH & BG_H20) &9 FdXHEMNA &3 sEa37}

208 28243 BAE in vivo vl QuAES 7 2H A4 f3ol met g9k

gov Aste Aelg el AAHE SEA AAAB] ARAGY FRAA A A 3

i
Mg

ZcdAHE

o
=Hol XA HHO120kAH 2 = = . L =
CHAFR® /EH o0 =2 HI0IL0IAHE HX HOI=0tH=
=r
o SdiA [« SdIAHE 4FHE o SARA TR 2
HE &4 |+ pCH BES(ATH AAHBO SE(2F
Cais T4 (v ACAT2AC(AFEEH) 4 0E UWs=, =
& o - i - - -
S T 61 X B - SYAHE $F(2¥. 27)| ¢, 23)
= AR
:IE-_'-.'J:I|£'—!|E = M jq—_HD_H - EC_’|Q__IK :I| II_ =
= - = -1 oo 8 e i :|_—'_,1||;\ E”E Q:JT'_‘EF i I e il ar =
LSFLEE R ojst =/ i < AHIEO AT (=
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¢ 2EHS 7

ZcdlAHEN | AHES H [» =H SHAHE HIZE hydroxylase S48 &
HES4 B4 | 21 g X |» 2H MEAHE HEE e Z2YAHE (2D
== i3 s Total cholesterol (2%) « HDL—cholesterol

« [ DL-cholesterol

s Total cholesterol (Z2Z)

JEY AH |+ LDL-cholesteral _
i e o « HOL-C/Total-C HIE
2% =25 % |» HDL-cholesterol e o
. — _ « TBARS SE(EE, 2)
S AHS sWHAS S [» ApoA-l + ApoB
J Sz - w2 « SIMNIISA SAT
CHAF =& = S |« Het LDL == yma 21
e s o S S = o il
= ME »  Atherogenic index
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= » Cholesterol (2, =%, &
_|_"_ . A& =EdlA ) ~ N =<’ |+ ZE= fat droplet H
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. HIE  CHAF 2(Z2t, =)
=& F5 NE (24)
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» EI CETP 24 e EYIAHE =F (21)
22 AH S 28 =dl& |« 23 LCAT 28k « HNG-CoA reductase
=L} =L y Sog
oan xn | EIE  HHA [+ Total cholesterol (2H) Sat:
T = s i
IE » HDL-cholesteral « ACAT EHHE (21)
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7D BG_EoTH & BG_H209 1 ZF A E2o] nZYAHEEF HHELY FYAHEMNA

= 27U Yo BG_EoTH & BG_H20 FZE9 ZuaHE/MA
avs Asstaat g4 xa (SD—vehicle, ND), 1ZFH2HEIF v (LFH2EHE2
o], D12336—NC), AT VFYAE Aol D12336—Lovastatin) (200 mg/kg)
1 (3 Ze 22714 BG_EoTH & BG_H20 FE8)E< v HF
aHle. ol f15to] ﬂ%fiﬂizﬂ%@ﬂi gt 12U g9 Pl RS va3 2ol Al
Zratlch. 8 9 +72 SD rat AF (HFute| @A) E F2(25+27), FH5GB0E5%) ¥
12A13F k78] F=7](light on 07:00 ~ 19:00) % Fd¥ = SPFEANA 2 F3F 712AR
(AIN=76A diet) ¢t == AHFA st ASAZ F, Ao oF 250g o]¢ == 10

FU

é
[~
=
i
1>
9
d

>

THYE aFdAHEA ] (#D122391, Research Diets Inc, USA)E FoIste] 1F#HAH
2895 HHEL S ARsiitt A7 1ZFUAHESS HHERY 10 7974 1FdHAHE
2lolg AdE4 FolE 6573 Btk Aol A W AT v 13 dATE At =
geto] 71EskaL, Aol B AldsE2 AT A4 dF e Fste] d3W T4
Wel 9 AdE FHAHEY Fee 595

TFYAHELS HEY RN AdEde] e ASHs FEe UEhdE 2 EZo|t F

= (D12336—NC) g4rel Hlsto] B4 0= 141 g
o] AFF7HE veRSy, AU xRS 1FYAHEEE g Ex7 (D12336—control) #} H]
w3t Lovastatine H 5.6g S7Hd ¢S YUEMAT. AdToMeE 1ZdAHEES 2T
(D12336—NC) ol H]&o] BG_EoTH (200 mg/kg) oA+ 11.6g3 BG_H20 (200 mg/kg)
AME 11.0g #a¥ Folg BojA AsHsiels & ztol & WEbiAl btk (Fig. 5-1).
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Fig. 5—1. Body weight change

@ SD-rat vehicle : g7 SD rat 83 (4 857 250g ¥F) (n=5H)

@ D12336—NC : D12336 Vehicle tiZ (n=5)

@ D12336—Lovastatin_20 mg/kg : D12336+=Zvt2EE Fol+ (20 mg/kg (n=5)

@ D12336—-BG_H20(200 mg/kg): D12336+34t=F%F5 (BG_H20, 200 mg/kg) (n=5)

® D12336—BG_EoTH(200 mg/kg): D12336+54+4 5% % (BG_EoTH, 200 mg/kg) (n=5)

Aolg & ot e T dIANA HF AFTT7MES T AARHFAFOE Uro] AEst
EA A2 sFRtE 2lol&8 (feeding efficiency ratio: FER%) = AE=Z71F (9)/AMEA

AF (2) X100) ] F2lellA gulst= vkel Zo] AL E AF ke o] W = st Al

o] S7F Ave= A AT 2EadUt Qe Aow A4d ok wEbA Aolass 1

958 JEE el HEw A8d 5w, Aolage] £A} 4855 A%

dayzh dotar & 5 vk Ele] AddelA Table 1.4 HRo] Aolad (Fig.2)

iliﬂ

PNﬂiEJO{N
b
N

o] ZHoA B u, pEHAHSIE g2 (D12336-NC) 2 Ao)g&o] 23.62%AS 1}
Bl 9lom, o]o] Hlsle] Aolg &S IIFYAHEZISE X (D12336—-NC) o H|3}to]
A =79 Lovastatin 99+, BG_EoTH (200 mg/kg), 183 BG_H20 (200 mg/kg)
S AYOFNA TAE FolE noy EAGA fogAS vEhuA gttt (Fig. 5-1,
Table 5—1).
30
g
E, 20 -
; 15
E 10 4
S 5
1

SDeatvehcle  Nemaive Lovastatin Q0BG H20 Q00 BG EoTH
Contol (NC)  mziz) melz) (200 mzl=)
Fig. 5—2. Food efficiency ratio (FER, %)
@ SD-rat vehicle : 47 SD rat 83 (374 859 250g ) (n=5)
@ D12336—NC : D12336 Vehicle tiZ (n=5)
@ D12336—Lovastatin_20 mg/kg : D12336+=Zvt2EE Fol#+ (20 mg/kg (n=5)
@ D12336—-BG_H20(200 mg/kg): D12336+5AEFEw (BG_H20, 200 mg/kg) (n=5)
® D12336—BG_EoTH(200 mg/kg): D12336+54F4F%%E (BG_EoTH, 200 mg/kg) (n=5)
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Table 5-1. Food intake, body weight gain, and food efficiency ratio of D12336 diet-fed
hypercholesterolemic rats with Lovastatin, BG_EoTH, and BG_H;O bar during administration for
6 weeks.

Growp Food intakes Bodyweight gain Foodefficiency

(g/day) (g/day) ratio (FER, %)
SD-rat-vehcle 19.95 4.436+0.15 22.23+0.75
Negative Control (NC)  23.51 5.554+0.34 23.62+1.43
Lovastatin (20 mg/kg) ~ 23.58 5.396+0.56 22.89+2.38
BG_H20 (200 mg/kg)  23.38 5.514+0.72 23.59+3.07
BG_EoTH (200 mgkg) 22.47 4.939+0.24 21.98+1.05

Fig. 5-32 1FUAHEEST HHEdolq Ad=ddd wE d3¥u FFel 2= (total
cholesterol) @] %2 Yelhye =2, 1FYAHEEZE X+ (D12336—control) &
3l FEFUAEHE(total cholesterol) Fv AT ¥ FZFdU2AHE (total
cholesteroD ol H|ate °F 5.4%°1%d T7He WERt AddelM= BG_H20 (200
mg/kg) (p<0.05) Z BG_EoTH (200 mg/kg) (p<0.05) 5°] thzxao Hlste] 33.9%%F 30.4%
ol TATA Ko AA HAE dEbdllth (Fig. 5-3, Table 5-3). 28 A<l
Lovastatin Fol2 LEFH2HEI S 7 (D12336—control) o H]ste] U T~

& (total cholesterol) o] 4= st out FASHS 72442 WeEhtA] gttt

100 4

[:.—. 7

SDratwehele Negative Lovastain BG HXO0 BG EoTH
Control (NC) (20 mg/keg) (200 mg/'ke) (200 mg/kg)

00 1
=

-\::Il Sy
= 500
=

o 400
|: ES
T

= 300 1
s

o
2200
2

=

Fig. 5—3. Total cholesterol level in serum

D SD-rat vehicle : 47 SD rat 83F (&4 857 250g d#) (n=5)

@ D12336—NC : D12336 Vehicle |z (n=5)

® D12336—Lovastatin_20 mg/kg : D12336+Z 8} A~E}El FEol (20 mg/kg (n=5)

@ D12336—-BG_H20(200 mg/kg): D12336+34&FE % (BG_H20, 200 mg/kg) (n=5)

® D12336—BG_EoTH (200 mg/kg): D12336+54F74d5%= (BG_EoTH, 200 mg/kg) (n=5)
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Table 5—2. The effect of Lovastatin, BG_EoTH, and BG_H>O extract on food intake, body weight gain, food

efficiency ratio and organ weights in D12336-fed hypercholesterolemic Rats.

o v e s e [P Lot IS 0G0 D1t G g
Food intake (g/day) 19.95 23.51 23.58 23.38 22.47

Body weight gain (g/day) 4.436%0.15 5.554+0.34 5.396+0.56 5.514+0.72 4.939+0.24
Food efficacy ratio(FER,%)| 22.23+0.75 23.62+1.43 22.89£2.38 23.59+3.07 21.98£1.05
Spleen weight (g) 0.928+0.036 1.082+0.052 1.140+0.097 1.106+0.154 1.102+0.062
Liver weight (g) 11.750+0.484 22.058+0.493 22.066£0.782 20.396+1.443 19.246+0.358™*"
Kidney weight (g) 2.798=0.105 2.958+0.121 2.866+0.039 2.662+0.113 2.504+0.073"

- 144 -




Table 5-3. The effect of Lovastatin, BG_EoTH, and BG_H>O on blood biochemistry parameters in D12336-fed
hypercholesterolemic Rats.

50 vt veits o [P LovS ] DUGTC M0 DIZTHG o
Total cholesterol, mg/dL 84+2.66 457+61.1 401455.2 302+36.9 318+23.6"
Triacylglycerol, mg/dL 53+4 46+7 45+7 48+8 42+3
LDL-cholesterol, mg/dL 27+3.2 360+55.2 312475 233+30.7" 238+20.0"
HDL-cholesterol, mg/dL 55+2 28+2 27+3 25+1 29+1

GOT 120+10 127+8 135+8 144+29 131+13

GPT 43+7 32+2 39+9 45+13 26=1"
Creatinine, mg/dL 0.2 0.3 0.3 0.3 0.3
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Fig. 5-4& IFHAHEEST WeRdeA AldEdd wE I3 AT
(triglyceride) o] F&& WEhlE 2H2=2, 1ZHAHEES tixw (D12336—control) <
W AW (triglyceride) T Atz P 44 (triglyceride) # 2}o]
= YERA ekokh AUl E Q! Lovastatin, 3 A3 oA = BG_H20 (200 mg/kg) 5
oA nEFHAHELES E2T (D12336—control) ol Hste] AW FAAX| W (triglyceride)
FFo] Aol7b 9l%la, BG_EoTH (200 mg/kg) Folve 1TP2HEIS s
(D12336—control ©ll ®sto] Fra= Aot FATA FAAHS dehuA sttt (Fig.

5—4, Table 5—3).
0
30 |
20 1
10 4
o]

SD-rat-wvehele  Negative I_cﬂastalm (ZE BG HO BG EcTH
Control M) mgike) (200 mg/lkg) (]I}I} me/kg)

Triglyceride level of serum (mg/dl

Fig. 4. Triglyceride level in serum
@ SD-rat vehicle : F% SD rat 87 (74 8F% 250g d3) (n=5H)
@ D12336—NC : D12336 Vehicle tJZ&7 (n=5)
® D12336-Lovastatin_20 mg/kg @ D12336+ZvAEFe £l (20 mg/kg (n=5)
@ D12336—-BG_H20(200 mg/kg): D12336+354=F%%= (BG_H20, 200 mg/kg) (n=5)
® D12336—-BG_EoTH (200 mg/kg): D12336+32+4FEE (BG_EoTH, 200 mg/kg) (n=5)

Fig. 5-5°4 nFHAHELST FHEDAA A=l wE 30 Ade ZdadHE
(LDL-cholesterol) 9] %<& uYrell+= ad=Zz, 3ZPg2Ad=d= 2+ (D12336-—
control) o @Y AY% ZF#AHE (LDL-cholesterol) F+< Ao 34 A4dx
Zd2~8HE (LDL-cholesterol) o] H]slo] ¢F 13.3%°1d S7FHe YERUTE AdTelA =
BG_H20 (200 mg/kg) (p<0.05) 3%} EoTH (200 mg/kg) (p<0.05)5°] 1ZdAHEES Ul
Zwel Hlgto] 35.2%9 33.8% ol FAA #FoAA QA HAE UEH (Fig.
5—-5,Table 5-3). 284 FJhZ7+2 Lovastatin T+ 1FdAHEES =
(D12336—controD) © H]ste] dJUY AUE FHAHE (LDL—-cholesterol) 0] Hats
st o SASA FA S v eSkek. (Fig. 5-5, Table 5—-3).

gAY vd% FU2~HE (HDL-cholesterol) & & U= 322, 1FHAHE
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g3 2 (D12336—control) o Y vl % FH2~HE (HDL-cholesterol) i< 4
Az g3 1dE FdAHE (HDL—-cholesterol) ol HI3Fo] oF 49% 7HAE el
Aa, nFPAHEIE Y (D12336-NC)ol HIE}], Lovastatin, BG_H20, 1¥]al
BG_EoTHS Ev+ Folsked nFHAHEIT dx=ad Aozt gldd (Fig. 5-5,

Table 5—3).

“D-rat ‘i...,hcl" MNegative ]_mastaun HO BG EoTH
Control (NC) (20 mg/kg) CGI} mg'kg) (Zl}u mgkg)

2

430 1

400 1

LDL-cholesterol level of serum (mgfdL

o=
W 8
=
s
=
= 30 o
=
m
o 404
i
=
o
= 30 4
=
o
-3
w
o
= A
=1 20
r
o
I-\.
2 10 1
E' T T T T

SDiratwehele Negative  Lovastain  BG H20  BG EoTH
Control (NC) (20 mg/kg) (200 mg'ke) (200 mg'kg)

Fig. 5—5. LDL & HDL cholesterol level in serum
@ SD-rat vehicle : Z7 SD rat 83 (&4 857 250g d#) (n=5)
@ D12336—NC : D12336 Vehicle tjx7 (n=5)
® D12336—Lovastatin_20 mg/kg : D12336+Z v} A~eEl Fol (20 mg/kg (n=5)
@ D12336—BG_H20(200 mg/kg): D12336+34H53%E5E (BG_H20, 200 mg/kg) (n=5)
® D12336—BG_EoTH(200 mg/kg): D12336+ 544 5%% (BG_EoTH, 200 mg/kg) (n=5)
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Fig. 5-6< 1 ~HETF WHEDAA Ad=de] b ) Aeotd (creatine)
o] FFS YeE ad=Z R, AAWEF(SD rat—vehicle) o B3t nFHAHEES g2
T (D12336-NC) 9] g Adlolel (creatine) F5°] 20% F7FsFR L, 18l nZFgx
H=835 iz (D12336-NC) el H]&+], Lovastatin, BG_H20, 12|31 BG_EoTH% E&
Fosro 1ZFUAHEIS gE2+H Zol7k ATk (Fig. 5-6, Table 5-3). 1A 2
5

AT 2 Aelsk glol AFEAL Qi Aow Yzw,

035 1

025 -
02 4
015 +
01 1
005 1
04 T T T T

SDuratwehele Nepative  Lowvastatin BG H20  BG EoTH
Control (NC) (20 mg/kg) (200 mg'ke) (200 mg'kg)

(=]
ey

Creatinine level of serum (mgf dL.

Fig. 5—6. Creatine level in serum
@ SD-rat vehicle : 47 SD rat 83 (374 857 250g ) (n=5)
@ D12336—NC : D12336 Vehicle thx1 (n=5)
@ D12336—Lovastatin_20 mg/kg : D12336+ZHFAEFE £ (20 mg/kg (n=5)
@ D12336—BG_H20(200 mg/kg): D12336+34H 5355 (BG_H20, 200 mg/kg) (n=5)
© D12336—BG_EoTH(200 mg/kg): D12336+54tF4d 5% (BG_EoTH, 200 mg/kg) (n=5)

Fig. 5=7°4 1 ZdAHEES HEHE
Bl 2822, 33dAHEIS g2
ol AW GOTeF #kol7} idlar, AddtolA nFe|AvEd%F ey (D12336—NC) ol
Hlste]  AF oA wFHAHEIST UlERT (D12336-NO)eo|  #lgte]  FAURT
Lovastatin, BG_H20 (200 mg/kg), 18]32 BG_EoTH (200 mg/kg) 5°lA =}ol7} At
(Fig. 5—=7, Table 5—3).

Tk FFW GPTY  FEE Yehe  JdEZE,  1FYAHEEST dExT
(D12336—control) ¢] AW GPT F+& Addzae W GPTel vlsto] HAE Y
itk AddedA nEFHEAHEES dxd (D12336-NCO)ol  H]ste]  Lovastatin}
BG_H20 (200 mg/kg) Folwro]l 57 Hehilou SA A= Fode itk 2oy

Ao AlglEZe] wE g GOTY F+2
(D12336—contro) ] W GOT < FA
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BG_EoTH (200 mg/kg) T2 e AH SIS txo v|ste] BAs8 o7 {24
A 7422 et (p<0.05) (Fig. 5—7, Table 5—3).

i

SDuratwehele Nepative  Lowvastatin BG H20  BG EoTH
Control (NC) (20 mg/kg) (200 mg'ke) (200 mg'kg)

50 1

40

30 | *
: l
10 1

04 . ; .

SDratvehele Negative Lovastain BG HXO BG EoTH
Control (NC) (20 me/keg) (200 mg'keg) (200 mg/kg)

GOT level of serum (mg'dL

GPT lewvel of serum (mg/dL

Fig. 5—7. GOT & GPT level in serum
@ SD-rat vehicle : 47 SD rat 33 (374 857 250g ) (n=5)
@ D12336—NC : D12336 Vehicle thx7 (n=5)
® D12336—-Lovastatin_20 mg/kg : D12336+ZvAEte Tl (20 mg/kg (n=5)
@ D12336—-BG_H20(200 mg/kg): D12336+354&FE5 (BG_H20, 200 mg/kg) (n=5)
® D12336—-BG_EoTH (200 mg/kg): D12336+3AF4dFE%E (BG_EoTH, 200 mg/kg) (n=5)
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) BG_EoTH & BG_H20E9 IETILHEAC] AFHLEELT BHEDAN F7)5FA
=4

Fig. 5-8°14 nF#U2elE8ZF WH A Lovastatin, BG_H20 (200 mg/kg), 17
i BG_EoTH (200 mg/kg) Folel w& 74l (liver weight), A5l (Kidney), B+
Al (spleen weight) & YElWE 122, vZg28E5d5 gz (D12336—control) 2
A (liver weight) & g4tz 1H77] (liver weight) ol B]&te] 46.7% ©1% S71& 3t
gor. a8y aFUAHEIS R (D12336—controD ol H]EFe] AR
Lovastatin Fo3-2 =Fo]7F ¢llar, BG_H20 (200 mg/kg) % BG_EoTH (200 mg/kg) -
LFAAHEES xT (D12336—control) o Hsto] Fastlont FAs Aoz #Fo4 3l
A FFast FolS BG_EoTH (200 mg/kg) (p<0.001) %= yElstt (Fig.5—8, Table
5-2).

TEYAHEIE X2 (D12336—control) & AAFEA (Kidney) & AAM X279
A (Kidney)ell Hlgt] 54% ol F7Fs &alvt. I8ln g AaHEds =
(D12336—control) ol B3] SFA =<l Lovastatin®t BG_H20 (200 mg/kg) Tl
2ol 7 1A, BG_EoTH (200 mg/kg)< 1zl ~HEES txa (D12336—control) o
Hlgtel EAItH o2 Fo4 A HaE YERRY (p<0.01) (Fig. 5-8, Table 5-2).

a8a vPFFA (spleen  weight) = AW, ILFHAHEIS xR
(D12336—control), A thzx=<l Lovastatin, BG_H20 (200 mg/kg), 1813 BG_EoTH
(200 mg/kg) Foie B AgTelM zol7k ilth (Fig. 5-8, Table 5-2).

W Liver weight (g)

EKidney weight (g)
BSplzen weight (g)

Y

o

2
Mo M4 o

2

Final Fat weight in body (g)
h

L)

ED-rat-wvehele  MNazabve
Control (1C) mz /=) malz) (200 ma/lz)

Fig. 5—8. Organ weight in body

@ SD-rat vehicle : F% SD rat 83 (4 857 250g ¥F) (n=5H)

@ D12336—NC : D12336 Vehicle thZ (n=5)

® D12336—Lovastatin_20 mg/kg : D12336+Z 8} ~E}El Fol+ (20 mg/kg (n=5)
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@ D12336—BG_H20(200 mg/kg): D12336+4t=FE= (BG_H20, 200 mg/kg) (n=5)
® D12336—BG_EoTH (200 mg/kg): D12336+34F74d 5%+ (BG_EoTH, 200 mg/kg) (n=5)

) BG_EoTH & BG_H20E9 LF#HAHEAo| AZYAHELT HEEZAA FqAst
4

Fig. 5-994 2 ZdAHEES W2 Lovastatin, BG_LH20 (200 mg/kg), 18]
1 BG_EoTH (200 mg/kg) Fofol w& WM& (white blood cells)e} i
(Platelet) & Yetll+= Iz, aFHAHEDS iz (D12336—control) o Wd 4
(white blood cells) &= B2 WP = (white blood cells) el H]g}o] 22.0% ©| &
7V stk a8y uZFUAHEES gz (D12336—control) ol vkl BG_H20 (200
mg/kg) Tl xFol7h Al a, S uiF<l Lovastatin £ 3 BG_EoTH (200 mg/kg)
> nFUAHEES U2 (D12336—control) ol HEH] ZAst o FA s o7 {9
e ket (Fig. 5-9). 1FHAHEES Wiz (D12336-controD) 9] d4ax
(Platelet) &= gtz 23 4 (Platelet) ol B]ste] 22.5% o F715 kalth. 18y
1Y AHEIS UERT (D12336—control), BG_H20 (200 mg/kg) T4, FAdx<
Lovastatin ¢, BG_EoTH (200 mg/kg) 5 B& FoTZ #ol]7l At (Fig. 5-9).

=)

WEC Ho. (x 104

EDratwehele Nemabve  Lovasmtn BG_H20 BG_H2D
Control (MC) (20meleg) (200mglz) (200 melz)
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1,200

1,000 1

800 1

600 1

Platelets Mo, (x 104 pd)

[

EDratvehele MNemabve Lowastatin BG_H20  BG_HOD
Control (NC) (20mekez) (200melz) (200melz)

Fig. 5—9. WBC and Platelet number in blood

@ SD-rat vehicle : g7 SD rat 83 (374 857 250g ¥F) (n=5H)

@ D12336—NC : D12336 Vehicle tiZ* (n=5)

® D12336—Lovastatin_20 mg/kg : D12336+Z0}A~EEl Eol# (20 mg/kg (n=5)

@ D12336—-BG_H20(200 mg/kg): D12336+5AEF5+= (BG_H20, 200 mg/kg) (n=5)

® D12336—BG_EoTH(200 mg/kg): D12336+34+4F%E (BG_EoTH, 200 mg/kg) (n=5)

2}) BG_EoTH & BG_H2059 AEFHXZEEH] LZFALHEET FEHEDAAN ¥+ W
= Ag 24

Fig. 5-10°4 nFd2eZdF HeHEDoA Lovastating, BG_H20 (200 mg/kg), 18]
1 BG_EoTH (200 mg/kg) Fojo] wpE g4 HIE4=(WBC differential number) & Y EF
U= :/_EHED}. vZHAAHEEST  diFT (D12336—controD) o] WMELF ST
(neutrophils) WEFE AANZTFY 357 (neutrophils) RWIESol B3] 28.0% ©14 =
7Fe ST 1Ela nEEAHEE S R (D12336—control) o HlSte] BG_H20 (200
mg/kg) Tl 72 2ol 7k A3, FAH ) Z+<l Lovastatin Fo 73 BG_EoTH (200 mg/kg)
& nFYHEEST dFT (D12336—control) ol Blgte] Fastgloy FASH R {24
< WERA sttt (Fig. 5-10). 283 1P 2HEdSF s (D12336—controD) & M
4% AT (eosinophils) 3 @7+ (basophils) HIEFE ANWERTSY T
(neutrophils) ~ WlZ=Fe]  H|slo]  HAE gty I8u  aFdAdHEEST dixd
(D12336—control) ol H]3}o] A Z++<] Lovastatin F9973 BG_EoTH (200 mg/kg),
783 BG_H20 (200 mg/kg) T2 #ke]7F g1l (Fig. 5-10).
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30 1 B = trophils
- Epsinopils
25 1 2 Basophils

WEC Differenhal Counting [ %)
s

B

LA

\ \

EDurat-vehele Nemabve Control Lowvastatin 20 BG_H20 Q00 BG_H20 200
(HC} mz/lz) mzlz) melz)

Fig. 5—10. WBC differential number in blood
@D SD-rat vehicle : g7 SD rat 83 (¥4 857 250g dF) (n=5)
@ D12336—NC : D12336 Vehicle &7 (n=5)
® D12336—Lovastatin_20 mg/kg : D12336+ 28} ~EEl Fol (20 mg/kg (n=5)

@ D12336—-BG_H20(200 mg/kg): D12336+SAEF%F%5 (BG_H20, 200 mg/kg) (n=5)
© D12336—-BG_EoTH(200 mg/kg): D12336+54F4dF%& (BG_EoTH, 200 mg/kg) (n=5)

vl) BG_EoTH & BG_H20%5¢ nZFHAHE o] nZHAHETF HHEZAAN FH2HE
A4 G2 2 24
(D7l Al ACAT2(acyl-coenzyme A:cholesterol acyl transferase 2) A} 2a] H-A]

F 2 Hre) CJ5FH FHAHES FIA T THE ACAT? (acyl-coenzyme A:cholesterol acyl
transterase 2)2f= el 0L ACAT2E 7FO ZHE] Fe A ES HaA]7]=0 #ojst= 47)2)
L 59 dljojr) = ACAT2E FeAHEo] FHE F95l-5 grogs gxol ZelgF &
/ya"/--L’Z Qolo] Hr} 7A] 7R 2FFOZ ACATIE W) Holr=2 ZF2EH nfoArZ
o FEYFE Fofe, o nffiE ACATZ 525 Y¥ehs nfpParg 9735 JE7F 85%

L} FA vep iz Hil sk o
Fig. 5-11°14 2 ZdAdHEdS5 HElE oA Lovastatin, BG_H20 (200 mg/kg), 121l

BG_EoTH (200 mg/kg) FolollA 1kxZoA Bd %= ACAT2 mRNA 32 2dS YER
v agEE uFYAHEdS 2T (D12336-control) 2] ACAT2 mRNA 32k 2& 2] RQ
#e 12 e oW AT AdAE %S AT 31FgAHEES dxd
(D12336-control) 2] 7tZ# oA ACAT2 mRNA #%# ¥&o] 1.000 (RQZE FAdzZT (SD
rat-vehicle) 0456 (RQ)ol| v]ako] oF 2950 ol F7He Welula, AF T Folare kx4
o] ACATZ mRNA 8=z Tdo] IZHAHEIST o= (D12336-control) el Bl 3}
Lovastatin (p<0.05)¢} BG_EoTH (200 mg/kg) (p<0.01) Fo72 FAeH2 F94 A Ha

ox
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2 ek
7

Ao 28y BG_H20 (200 mg/kg)S 1FdAHEES 2+ (D12336-control)ll
|t 74

sl FASGA R Fode vEuA Sttt (Fig 5-11).

jur)

L3

1.6 1

14 9

12 1

10 1

g 9

06 1

4 9

RO of Scat2GAPDH mENA of NC In i hver

02 4

00 4

SDratwehele Nemabve Lovastabn(20BG_H2X0 QM BG_EcTH
Control (NC}  melz) mek=) (200 mel=)

Fig. 5—11. ACAT2 (acyl-coenzyme A:cholesterol acyl transferase 2) mRNA expression in
liver tissue by real—time PCR

@ SD-rat vehicle : 7% SD rat 23 (4 859 250g ) (n=5)

@ D12336—NC : D12336 Vehicle tz&7 (n=5)

® D12336—Lovastatin_20 mg/kg : D12336+Z v}t AELel Folt (20 mg/kg (n=5)

@ D12336—BG_H20(200 mg/kg): D12336+3A53+=% (BG_H20, 200 mg/kg) (n=5)
® D12336—BG_EoTH (200 mg/kg): D12336+Z4F4FZE (BG_EoTH, 200 mg/kg) (n=5)

(2) 7ol HMG-CoAR (3-hydroxy-3-methylglutaryl coenzyme A) A=A} 23] EA
FHAHE YFYNA S Gl mEE 0 Z] HMG-CoA FE 2}F5k= HMG-CoA
L9 FHR HEH Fg2o) & FHYLHEY F2E FFY 7 glon, §F9 LDL-FHHE
= oA PreE FEEE LDL FHAHE F50] #9]8= LDLR mRNAS 572 &'8H
= FHAHES] URF daA]7)E J)HS FAR T]EE A el FEE A EHE G
FRE HAEZ [ A9 FHAHE BEEE HAS] P ol X, EOE G
HMGCREY9] AAZEA, = A2E JF N Fopd Zofrele ] Has) FAHA, & Ze2EHE
= &9/7] g8 AFRWC7} HMGCRE-¥& 9 4]l o]t
Fig5-12014 1 FdAHEd5 WHEfEdoA Lovastatin, BG_H20 (200 mg/kg), 17
BG_EoTH (200 mg/kg) FolelA kA oA Hd¥= HMG-CoAR mRNA 32 2Hd S
et s 2dz2, uZdAuE8S5 dET (D12336-control) 2] HMG-CoAR mRNA % 2}
el RQ#s 12 e w A A s E430 nFd A" Eds dxT
(D12336-control) 2] 7FxA o4 HMG-CoAR mRNA ##x w&o] 1.000 (RQ)E AT
(SD rat-vehicle) 0.496 (RQ)°ll v]sto] oF 229u) o] F7HE YeERllal, Ada Folrs 1t
Z# oA HMG-CoAR mRNA 3} #do] uFeAHEHS tj27 (D12336-control)ell H]
3t Lovastatin (p<0.05), BG_H20 (200 mg/kg) (p<0.05), 18]32 BG_EoTH (200 mg/kg)

m

l~>

o 32
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% 9 3
=
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(p<0.05) FATZE SATH F4 WA AHLE HERIY (Fig5-12).

RO of HMG-Caf r/GAPDIH mENA of NC Inin liver

SDratwehele Nesabve Lowvastatin 20BG_H20 M BG_EcTH
Control (NC) mad=) mz =) (200 mel=)

Fig. 5—12. HMG-CoAR (3-hydroxy-3-methylglutaryl coenzyme A reductase) mRNA
expression in liver tissue by real—time PCR
@ SD-rat vehicle : g7 SD rat 83 (&4 857 250g d#) (n=5)
@ D12336—NC : D12336 Vehicle &7 (n=5)
® D12336—Lovastatin_20 mg/kg : D12336+ZvFA~ELe Fol++ (20 mg/kg (n=5)
@ D12336—-BG_H20(200 mg/kg): D12336+34&55FZF= (BG_H20, 200 mg/kg) (n=5)
) =

® D12336—BG_EoTH (200 mg/kg): D12336+3 24 FEE (BG_EoTH, 200 mg/kg) (n=5)

(3) telA]  SREBP2 (sterol regulatory element binding protein number 2) 3=} ¥é 2
T ES] Fo)AHE FEo] g ), MEYe] HFY FHE Y7ol SREBPsT) @Y #d)
BAE QS FAPA 1z HAF QIRfE FYFJE = ARG ojn] Yl HuEH Y. #Y3¥ SREBPs=
ofF AMESOEZ FH7l F FHAA] HFHH o= gAY HMGCRY LDLR &9 Fe28E 3%
Yol PFHH e Z sl Hi, wrefA] o] ¢ xpES] B o/ HARE FH A H
Fig. 5-13°14 mZFalAHEd%E ®He|REDo A Lovastatin, BG_H20 (200 mg/kg), 183
BG_EoTH (200 mg/kg) FolellA 7+xA oA wrd s SREBP2 mRNA 42 23S et
e 222 22805835 g7 (D12336-control) 2] SREBP2 mRNA 42k 23] 9]
RQ#S 12 e u AIFY Ui #s At FdaHEd8F dx
(D12336-control) &] 7txZA oA SREBP2 mRNA % #& o] 1.000 (RQ)ZE A= (SD
rat-vehicle) 0.727 (RQ)ell vlato] ok 1.88") o] F7Fs Wetdla, A3y Folrd kx4
o4 SREBP2 mRNA 37 @do] nFdAHEIS v (D12336-control)ol] B]3te] <F
A2l Lovastatin (p<0.05)Fol> AT F9A AA FAE JERdT, ey
BG_H20 (200 mg/kg)® BG_EoTH (200 mg/kg) T+ 722 o4 SREBP2 mRNA %
2 BEo] uFPAHEIST 2T (D12336-control)o] BlEte] FHat R ou BA S &

94 e ekt (Fig. 5-13).
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RO of SERBP2MGAPDIH mENA of HC Inin hiver

SDratwehele  Nemabive Lovastatin Q0BG _H20 200 BG _EcTH
Control (NC)  mal=) ma k=) (200 mg/lz=)

Fig. 5-13. SREBP2 (sterol regulatory element binding protein number 2) mRNA expression

in liver tissue by real-time PCR

@ SD-rat vehicle : F7% SD rat 83 (&4 857 250g #3) (n=5)

@ D12336—NC : D12336 Vehicle tlZ (n=5)

® D12336—Lovastatin_20 mg/kg : D12336+Z v} AEel Fol i (20 mg/kg (n=5)

@ D12336-BG_H20(200 mg/kg): D12336+34E5FZ5 (BG_H20, 200 mg/kg) (n=5)

® D12336—BG_EoTH(200 mg/kg): D12336+34t+4F=% (BG_EoTH, 200 mg/kg) (n=5)
Hh) BG_EoTH & BG_H20E¢ nZ#AHEA ] LZHAHEES WeHlE DA IFxAAAL

4]

Fig.5—14¢} Fig. 5-15v ILZUAHELS WHEZAA Ad=ddd e 3 224344
(H&E 94 & debd Aot Fig.150A 1Z3#AHEES dilxa (D12336—NC) 9
A BSZo] AEzto] ke A oA = wpola®E AW IPA|EA] FA EHo] mio]la=
AgEo] AdAiEA (macrovesicular) AW5o 2 o] A4 o] & AW+E0] YE

\0

U, =3 SIS AR -o] Al (H-E) % oil red O G¥oz QA o] FHog 34X
WEAAEES] WA BxEee Aol yehdth, =, GAFA o] F (Fig. 5-14¢} Fig.
5-15, SD rat —normal) & Blw3dte], AFeAEHEA 0] HF el o8 uFHreETTo] F
e v A E2o] tiEa (D12336—control) oA FEtAl AR EA A EE0] A
EAskL, AAEA (macrovesicular) AW5E @o| EAES #EAT. FdET
(Lovastatin) 200 mg/kg? FAMsE 5 X%

BG_EoTH (200 mg/kg) Fote aEd =
(D12336—control) ol #B]gte] I AAGFAAEZI Ao

A7t dAsHA A H

Hol  mBA~HEAZT  BEE

A
23X (macrovesicular) A ®W=09]
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SD RAT - Nr

D12336 - NC
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D12336 - 2HFAEFEl 20 mg/kg
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D12336 — BG_EoTH 200mg/kg

Fig. 5—14. Liver (H&E staining) histology

@O SD-rat vehicle : @4 SD rat 383 (4 859 250g &) (n=5H)

@ D12336—NC : D12336 Vehicle thzxa" (n=5)

@ D12336-Lovastatin_20 mg/kg : D12336+Z8F2EEl Foot (20 mg/kg (n=5)

@ D12336—BG_H20(200 mg/kg): D12336+ZAE53F%E (BG_H20, 200 mg/kg) (n=5)
(® D12336—BG_EoTH (200 mg/kg): D12336+34F45F%% (BG_EoTH, 200 mg/kg) (n=5)

SD RAT - Nr
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D12336-NC

_20 mg/kg

D12336-2HAEFEl 20m
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D12336 - BG_H20 200 mg/kg

D12336 - BG EoTH 200 mg/ke

Fig. 5—15. Liver (oil red O staining) histology
O SD-rat vehicle : g% SD rat dF (¥4 853 250g 3F) (n=5)
@ D12336—NC : D12336 Vehicle &1 (n=5)
@ D12336—Lovastatin_20 mg/kg : D12336+ZHAEFEl FoI8 (20 mg/kg (n=5)
@ D12336—-BG_H20(200 mg/kg): D12336+EAE23%E (BG_H20, 200 mg/kg) (n=5)
® D12336—-BG_EoTH (200 mg/kg): D12336+34F4dFE%E (BG_EoTH, 200 mg/kg) (n=5)

ul) BG_EoTH & BG_H20E9 I AHE2 0] 1

i

== =g

o|X

B Rl By
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Z=AEH
Fig. 5-162 JEUXHELS WEELAA Adede] e 55 adipose ZAAAL
(H&E f4) = Wejgdesr= a2shr] fstel, 43 T8 F ethyl ether® wh5|3kal 313}

of AE% HEALEH dFE 10% E5Lustol= &Hof] 2443 143 v, %Q G

o= 23 weshylrh I v 2vfs clee® deeste] vl wﬂé}ﬂ olZE 4 pm
FAZ skl FutEAd - A (H-E) dAe ok FtEn|AeA &5 1%&3%2m)
oo R dEedyh. aEHAHEA0] nEUAHELT AFRDAANA AFdEde]

A
W22 Yol st E3E vEhle 2ol aFd A EA o] AHE & aEF A
EdTo] e AGAES] A7|7F @A F7FsHAl Pt Fig.5—1604 K%o], nFdlX
HZ2o] nZeAHEdE X+ (D12336—control) &= AA (SD rat—normal) o H]38}o]
VA E T7)7F ZF7F8E 9bd) kAo 2o (Lovastatin) 200 mg/kg, BG_H20 (200 mg/kg)

, 183 BG_EoTH (200 mg/kg) oA HAas YeRSITH
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D12336 - NC

D12336 - 2HFAEFEl 20 mg/kg
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D12336 - BG_H20 200mg/kg

D12336 —BG_EoTH 200mg/kg

Fig. 5—16. Adipose tissue histology
@ SD-rat vehicle : 47 SD rat 37 (¥4 857 250g #F) (n=5)
@ D12336—NC : D12336 Vehicle &7 (n=5)
® D12336—Lovastatin_20 mg/kg : D12336+Z v} AEFel Fol 7 (20 mg/kg (n=5)
@ D12336—-BG_H20(200 mg/kg): D12336+3AEF+EE (BG_H20, 200 mg/kg) (n=5)
® D12336—BG_EoTH (200 mg/kg): D12336+34t+7dF%E (BG_EoTH, 200 mg/kg) (n=5)
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7€ 43 AF AR

J W& EA R A|xAlo]l= ginsenoside Rgs 3o W3}

= HFE 8= 2 A 574 A H = ginsenoside Rgy &S thsap 7o)
t}. 23] S<4 2] ginsenoside Rgsye 0.12 mg/ge YEMR T, S5 371 HiEE SR 5
7t A, HE SAE AxE S W ginsenoside Rgy %2 6.44 mg/gl® 4

R} 508 o] Skt

Rg3 content (mg/g) 6.44
6 |
|
5 [
.|I
4
3 '
2 4 1.29
0.12 028
| . = = /.r:- '\_; }/ \‘

0o T : v ;

WG S2WG S3IWG S6WG SOWG

Change of ginsenoside Rg; contents in a traditional way for preparing BG

+ A2 SAz7E FAFHLE JA PRS0l &3 S4bel Alx)

B. Apple juice C. Grape juice D. Pineapple juice

Black ginseng produced by soaking into several fruit juices
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KOREA BLACK KOREA BLACK

GINSENG GINSENG

A F YA _ _
AERE

O &F714 : 1A

O TFA(size) = 300 g

O 24 @ ALAx 4325

O EA : Zy 282 At W=7 ot oz = fy}

) HE

A F YA
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e w7
T4 (size) : 50 mL
2

A A e

O O OO0

A F A AL
AERR

F)HHHI0| Q= 7= suo| Azae Yeg #4722 A7Esic A2 UFSTE
(= =3 e
=3

2 @78 258 21 SUoME 2=

O &w7H4 w4

O T+4(size) : 50 mL

O 24 @ ALeAz Zax=E2

O 54 ZFdzeE Ash 9934, 3 A 5 &%
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. AAES A B4

2] AFEY kS 2A37] 9)8to] ethyl—ether® A g4 A&

6-1). ARvtEIH 2 & A5 FpE AEd RS YehlFa Stk FE3H
4 F2 AFEY Rgzd dAvF SR AS S F QST Rgy 2 12
mg/ea®] %t} RfE= 2.19 mg/ea, Rbi< 0.75 mg/ea, 40F tjo YEl}E= Rgy W Re?
e Holx korz FA4 VAl RgsE ASEASS &+ ASUTh

1%

TO0
600
500

200 Rga(R)

3004
] Rgz(S)

2004 Rf

Lo0 Rbsy
07-...|||||||||||---||.|||||||||||--||..|||||||||||‘-|||||.|||||||||. 1
300 35.0 400 450 500 55.0 60.0 650 700 73.0 20.0 850 500 950 min

Figure 6-1. Chromatograms of ginsenosides in the liquid product used black ginseng

t}. Preformulation &

7H 98229 preformulation &7
— A ARAAQ] 80T T SAF A5 dtew g A4 F, &%, A4, g5,

-1 U -
24, 54, A 5 AN =24 It
— Ax 2o g3 F59 Ax ##F 2 F5 O3 FHE A8 94 Alx 3 A
4 RyEA H7MY AE
— &= 920 g StEAol M4 g 5 A W3l o5& Y on] kA
Al 8
— A EAE Ginsenosides(G—Rb;, G—Rg;, —Rgs, G—Rg3) 2 ZAA1A W3 Az 9
sk QEYA AlY 2
B FETH N AAYEYE —|{FBHAA YT HE
X HEE 487 X EMyEh uE - CIUOH TS E¥EE
—— SEvurE ENEHE — XA 2 eHEE HF(TIS)
T HE T U —— XX 2 28 HAA(TN)
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FAAES] A% ANF AT ANEFFEAE

A3 &4

J&=F(G-Rby,
mg/ 100ml)

Storage Total of 4

G-Hgl G-Rbl G-Rg3(5+R) G-Rg2(5+R)

pericd ginsenosides

Control 0.43 * 0. 061 ==) 0.83 & 0.08= 0.21 + 0.02= 0.26 + 0.05= 1L.73 0.07=

Storedfor

0.45 + 0.07= 0.8B6 0. 11= 0.21 + 0.03= 0.28 + D.0D4=

1 month

Storedfor

0.45 + 0.05= 0.82 &+ 0.09= 0.20 + D.04= 0.27 + 0.05= 1.¥6+ 0.12=

2 months

Storedfor

0.47 + 0.04= 0.84 & 0. 10= 0.21 + 0.02= 0.29+ 0.03= 1.88 % 0.15=

3 months

Storedfor

0.48 + 0.04= 0.85 & D.09= 0.21 + 0.03= 0.26 + 0.03= 182t 0.11=

6 months

AR

d==Z"dEa0
HhdiR. SEo| 5)
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(CHE .

= 1718 S0 27ng sa(uE) | 34w sSakm) | B syGms
=

= 80°C &
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24 3 F4ke] QDA W) o7 ATHIt

Sweet taste Sweet taste
10 . 10
Astrigent = T~ Astrigent 22
re 5 & -, Roasted taste - 7 Roasted taste
taste taste / i =
Whole | Whole ] i S —FRed ginseng
TR Sour taste ) X Sour taste
satisfaction ' satisfaction J —Elack ginserg
Break' - / Crude 3 ; .
= Bitter taste a5 e -~ Bitter taste
feeling drug taste. |
Woody taste Woody taste
—_ —_ —_ it L
Ab Ol S AlO s Ab O S AF AHOF o =
BY 3 S QDAY I 3o 3 5o 4o otex| HEQ
5l Il= & HFEH 5l D=1k
ol olst 2587t QDA &0 2fzr 25E7t
Sweet taste
Sweet taste 2
3 o
i Astrigen g3 Roasted
Astrigen taste z Roasted taste taste [3 ‘ taste
=+=red ginseng =+black ginseng
-#-black ginseng
~#-30°C black ginseng
hol
whole [ ~— Sour taste .W.O L Sour taste
satisfication satisfication ;
Break feeling Bitter taste Break Bitter taste
feeling
i
Woody taste Woody

A B 522 AAEY olHeE 54 37}

1%
ki

Parameters 2% (mL) pH 9= .

o

L

49.5+0.04 4.26+0.07 1.86+0.06 17.10+0.23 0.20+0.08 1.20+0.06

b

SRz 2R AR wMadn MAE (L) gET B 78.81 thul A
Ao Z Az 98T ST+ 41. 622 dAHA #asSor, 80T 54
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. Z 48 28.47% ©i®] 98T
T 10.78%° #AE YEhdlo] HF Ax FEFES 254% 927, 80T
= 22 gx2TY Ax FE 2847% ti¥] 3.22%9 #HAE YEhyol

h = Wl E of 98T A4 AxTeE F 9
o] Z=4 AR S AXNAAN gAY fEHA ] ul§ Ao AA FHS
26.1% Ao, 80T /M Z4F AT 31.1%% SMAZAE Fo 7 A~
fFEol e dArs Fadds dASH 24 5 Al

Table 6-2. Fluctuation of weight reduction, starch content and extract yield in the red ginseng processed by

steam heating processing at various temperatures

Sample of red and black ginseng Wctight 'ExtractS
reduction (%) yield (%)”

Red ginseng 0.83+0.09 36.31+3.65

Steaming at 60T 0.85+0.62 34.74+0.94
Steaming at 70 C 1.44+0.48 33.83+0.69
Steaming at 80C 3.22+0.56 31.10+1.27
Steaming at 90C 6.86+1.14 29.42+1.12
Steaming at 98C 10.78+2.95 26.13+1.86

D All values are mean + SD (n=3)

? Values with different superscripts within the same column are significantly different at p<0.05
? The red ginseng powder was extracted with 50% ethyl alcohol.

(4) Z3AAZx Axz7AE A% pH 9 2% H|

SRR ESIE ST

O EAMAz L5 A% nHwdd Table 3049 o] W
78.81 thy] ZYZAF AlxHH O T A X3 98C A= 41. 6272 A ASH
ZHaEom, 80C Z4F EAF /A ATE 57.099 ) ¥ AT (a)= TAF)

H
e}
(@e)
A
of\
22
-
rlr
o
ﬂ
«©
il

1.09 tiH] 80T SAFEA MAF+= 71302 71N S
HAA A S7HE BT
(b)) pH vlmAadx x4 F4Fe pHE 5.63 o]glott 80 T At EAMA| =4+ 4.96 ©]
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A3l 98T FTAF AZTE 4.25 Atk Table 3olA SAAzZRY T SR F
ol webs pHZE dASA wobdM 1Az S4be A Atk @2 ure] S
29lo] B 5 9ee & & Ak
(th ZAes S 44 0.03 ooy 80 T FA4F 4 AT E 0.14 33 98T F
A AR 0477 Al k=] Fakeld 80T FAt F4F HlxTrel vlste] 98
C 4 dzTE 2ARsE @A FrhEe] Zashige] AAsA H1we] I
A3 e g SHow AxRe & 4 gk
Table 6-3. Color difference, pH and brown color intensity in the red ginsengs prepared by the steam
heating processing at various temperature
Sample of Hunter value
pH Brown color intensity
red ginseng L a b
Red ginseng 78.81£0.28° 1.09+0.37* 23.12+0.50° 5.63+0.08° 0.03+0.01°
Steaming at 60C  66.75+3.89° 4.90+1.15" 24.64+0.35" 5.24+0.03¢ 0.07+0.01°
Steaming at 70°C 62.39+1.20° 5.93+0.32° 25.01+0.89" 5.15+0.06" 0.14+0.03°
Steaming at 80°C  57.09+2.05° 7.13£0.54° 24.94+0.68" 4.96+0.09° 0.14+0.03°
Steaming at 90°C  53.47+1.73" 8.01+0.48° 24.37+1.25" 4.67+0.12 0.20+0.03¢
Steaming at 98 C  41.62+3.38" 8.79+0.3Y  18.70£1.68* 4.25+0.08" 0.47+0.02¢
D All values are mean + SD (n=3)
? Values with different superscripts within the same column are significantly different at p<0.05
G 4 Ax 238 AHEd s
D TEAE 2 A4 AlxdA R gt TLC ¥l ¥sl= Figure 6-3 9 &
25 AP UA RS WHelE Bl o HPLC #2443 Figure 6—49 o] Alxd 8-S
w2 Aok Aok FA7|Fel £3Fe] ginsenoside (G) —Rb; ¥ G—Rg& HPLC=Z
B A3 Table 6—43 o] T4 27+ 242 2.41 mg/g ¥ 2.46 mg/g ©|%3., 80T
NA FAatstel AlzE SAHE 1.59 mg/g 9 0.87 mg/g °IAS™ 98TIA T3t Ax
© 54 F9= 0.45 mg/g 9 0.08 mg/g ©I3th AA7IA & 5 Q= wkel o] FHo
Az RS G-Rby % G—Rg19] #ol 0.53 mg/gl® Aoky F47]% 0.8~34 mg/g
ngEs o AT webd Fde SAF Ao & ¢ e e AU
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Figure 6-3. TLC of the red ginsengs processed by the steam heating processing at the various
temperatures
* = The developing system was as flow : Chloroform-Methanol-Water (65 : 35 : 10, lower). The TLC

plate was sprayed with 20% sulfuric acid, followed by heating at 105°C for 10minutes.
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Figure 6-4. HPLC chromatograms of ginsenosides of the red ginsengs prepared by the steam heating

processing at various temperatures

A: Normal red ginseng, B : Processing at 80C, C : Processing at 98 C

Table 6-3. Ginsenosides amount of the red ginsengs prepared by steam heating processing at various

temperatures
Sample of Ginsenoside contents (mg/g)
red ginseng Rb, R Rgx(S) Rg:(R) Rgs(S) Rg;(R)  Rg + Rg™
Red

, 241403899 2.46+0.27°  0.1440.03*  0.04+0.02°  0.04+0.02°  0.02+0.01° 0.24
ginseng

Steaming .
L 60T 2.534+0.44°  2.454+0.20° 0.13£0.03*  0.08+0.04®  0.07+0.02°  0.03+0.02° 0.31
a

Steaming b b b
L 70T 2.4540.36°  2.11+0.13°  0.27+0.09®  0.13+0.03  0.12+0.02° 0.06+0.01° 0.58
a

Steaming b b b . )
¢ 80T 1.59+0.64 0.87+0.36 0.35+0.12 0.19+0.03°  0.27+0.10 0.12+0.05 0.93
a

Steaming b d
L 90 1.2240.11 0.40+0.03*  0.56+0.09°  0.39+0.05 0.69+0.11°  0.29+0.08° 1.93
a

Steaming g P
¢ 08 0.45+£0.09*°  0.08+£0.04*  0.72+0.15°  0.62+0.04°  1.20+0.05 0.60+0.02 3.14
a

D All values are mean + SD (n=3)

? Values with different superscripts within the same column are significantly different at p<0.05

% Rgy + Rgzy = Rega(S) + Rga(R) + Rgs(S) + Rgs(R)
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©6) T4 9 349 TE(malto) FF 4 A
O 4 9 SA4ke) BE S £ 4 Table 6-591419F o] 4t 0.35 £ 0.04 mg/g,
80T A= =4 0.41 mg/g ¥ 98C TF7E =4t 1.56 + 0.23 o]qdch. g4t 55 A
g0 AAFS ANER AHEE BE A9 80T AZIAH A Firel s}
of Z7lao] A eH o|glott 98T TETE Sl AASA FEE & & itk
Hopy FAwe JEele T4 D e FAwne FAe] BE s)Fe] 4| 9IX
Jgrovt, FAb L Fabe] Azzdel mebd Azt FAwe FL UYL BEEY
NEAE A FABL) HEE AL Ao nBHA
(WS4l S5Ax Ao 2438 whgo] FAHUA T8 445 BPE=
Farst a7k Q= Zlo® RuEgith gy 4 B S E5E A4 Alx oIy
o5 Fre AofRgAlE e Azl AAsikgo] FxHe wEbd 1 ko] W3
23 7 R T4 2 A FEEAAY o5 dRAE Facke Aok Al AlE
A EE QRS Sy ARYRoR dAste] 40 slele FAe & Jlow 1
ZE 3l
Table 6-5. The amount of maltol in red and black ginseng
Ginseng sample Maltol content (mg/g)
Red ginseng 0.35 + 0.05"?
Black ginseng (steaming at 80 C) 0.41 + 0.06*
Black ginseng (steaming at 98 C) 1.56 = 0.23°
D All values are mean + SD (n=3)
? Values with different superscripts within the same column are significantly
different at p<0.05
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n A FHPSAA A9 A LZ 4 A9 NF-kB luciferase assay
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rl

Aol A
e st
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- 191 -



= Qe S AR Ax e
=

2% (BG_EoTH) I A&A

7] $14l time courseZX 15+, 30, 600l @M AS FE5he] AP g
A WZEo] z}7] thE Alzto] phosphorylationg 9AlsH= 2oz FELh F
oA p-ERKi= 15%, p-INKi= 30% 1213 p-p38 1540l okalAl phosphorylatlon

A, ALZAI 2] ¢ p-ERKi= 15%, 304 ZatA p

A p-INKe}  p-p38=  &IUE Qe ddSAAAE= p-ERK 30toﬂ
phosphorylationo] 4= 2151, p-INK$} p-p38+= 15204 ofst AAle= Halth
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NDX.t} HCDe| A glutamic oxaloacetic transaminase (GOT or AST)E} glutamic-pyruvic
transaminase (GPT, ALT)S] X7} Z7}3F A& &8ttt GOT +£X& A3k
ASAol, GPTFA = WAkl sl Aol st okt antg HAm Y= Ao

. FAh AU HEES FERDAACG &F Bt

g WHs Fote] Axd 4k A2Ax 4k olw

=5EE (BG_H20) 0] nZe~HE A= (D12336) %

U AHEIS AFH 2l FHAHENA a5 4k A skt

n AlFRses AYAFE 137 HFV|To®E izl Hlste] A xa Lovastatin, 1
gl Aol s LFAAHELET dx (D12336-NC)°l Hlgte] BG_EoTH
(200 mg/kg) el 11.6g3 BG_H20 (200 mg/kg) oA & 11.0g Had Fol& H
oAX AT stel= F ZpolE UERA 23

n PEUAHEIS 2T (D12336—-NC) &) Aolafo] 23.62%YS YER I SO
], ofo] Blsto] Aolg &S IFUAHEIST tHxa (D12336—-NCO) el H|ste] 4
) Z<¢l Lovastatin 59, BG_EoTH (200 mg/kg), 281 BG_H20 (200
mg/kg) & AE 1ol Z-@LJ—L FolE Aoy SASA FA S UEhA eksk

n UFAHELS WHHEDM AFEEHd wE W FZFdUAEE (total
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* 2 A7 AF4E d3 =AM € 53Ed T%
=R w53
=]
Black ginseng extracts ameliorates hypercholesterolemia in rats
(JGR AA)
=
s Anti—obesity effects of black ginseng extract in high fat diet—fed mice
(JGR Fi1)
=3 Fe2HE N GAo] 78 SA FEES TRt 29E
B (Z9W% 10-2015-0052188)
55 BAFAE o] 43 T4 T S Axdy (55HME Al 10-1552093 3)
vV =T (JGRF1L) : Black ginseng extracts ameliorates hypercholesterolemia in rats
VEHEY  FY2EHE N o] 58 S FEES ke =AE
(Y3 10-2015-0052188)
% 2 A7 ZFEC gF AAIF 2 g TAE BEE THAR et 2 RE3
in mice and in rats(2014 The 11™

= A
v The effect of black ginseng extract on the hypercholesterolemia

International Symposium on Ginseng)
v The protective effect of black ginseng extracts on neuro-inflammation in BV2 microglia (2014 The
11" International

11™ International Symposium on Ginseng)
of black ginseng against Aluminum(2014 The

v Neuroprotective effects
Symposium on Ginseng)

v The properties of Maillard type-browning reaction and caramelization with the formations of

red ginseng preparative processing(2014 The 11"

and maltol on the

amino sugars
International Symposium on Ginseng)
v/ The maillard type-browning reaction and the non-enzymatic conversion of ginsenosides on

the preparative processes of red and black ginseng at the different temperature(2014 The
11" International Symposium on Ginseng)
v/ Studies on characteristic compounds and lipid metabolic activity in black ginseng(2015 Spring

Ginseng Conference)

v/ Black ginseng extracts ameliorates hypercholesterolemia in SD rats(2015 Spring Ginseng
T O EAH RRE Vet SR fAV]s Bas AYE A

Conference)
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