HFA(C ), AukAAC 0) AL GA 0753-09031

(Development of functional food for anti-diabetic and
anti-atopic diseases using bio-conversion technology
with mushroom, noni, and etc.)
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SUMMARY

I. Title

Development of functional food for anti—diabetic and anti—atopic diseases using

bio—conversion technology with mushroom, noni, and etc.

II. Objective and Importmance of Research

In these days, diseases such as diabetes, hepatic disorder and atopic dermatitis are
dramatically increasing.

These diseases will create a crisis not only for the individual concerned but also
for his family moreover which cause serious economic losses for the individual and
the country.

Functional foods are required strongly to individual and industry as any side
effects of medicine concerned with diabetes, hepatic disorder and atopic dermatitis.
In this research, we will develop ingredient with effectiveness in preventing
diabetes, hepatic disorder and atopic dermatitis using bio—conversion technology
with mushroom, noni, rice bran, and etc and provide scientific proof in respect of

the functions of newly—developed ingredient to consumer and industry.

Ill. Scope and Content of Research

1. Construction of Ideal solid fermentation condition
- Isolation and identification of strains @ Selection of strains for solid fermentation
- Set-up of solid fermentation condition with mushroom, noni, rice bran, and etc.
- Bio—conversion rate : Change of ginsenosides chromatographic pattern and antiox-—
idant activities of ginseng by fermentation.
2. Characteristics of solid fermented product
- Analysis of ingredients

- Toxicity test : Toxic test using Heplclc7 and CHO-K1 cell and acute toxicity



test in mouse
3. Evaluation of effect on anti-diabetes
- Evaluation in animal model : anti-dibetic effect in KK-A'/Ta Jcl mice, an animal
model of type 2 diabetes
- Evaluation in cell model : absorption ability of blood glucose in C2C12 cell
- Evaluation in human model : the evaluation was conducted for people between
diabetic and non-diabetic.
4. Evaluation of effect on improvement of hepatic disorder
- Ewvaluation in animal model : inducement of liver disease by injecting CCls; and
fatty liver by feeding a high fat diet
5. Evaluation of effect on preventing atopic dermatitis
- Evaluation in animal model : inducement of atopic dermatitis using Biostir AD
cream in NC/Nga mice
6. Evaluation of antioxidant activities
Radical scaenging activities of DPPH, ABTS(2,2‘-aziono-bis(3-ethylbenzthiazoline
—-6-sulfonic acid), and Hydroxyl radical and SOD-liked activities
7. Evaluation of anti—inflammatory activities
Inhibitory effect of fermented product on NO (Nitric Oxide), IL-1a and TNF-a in
Raw 264.7 cell

IV. Results of Research

1. Ideal condition of solid fermentation

Bacillus sp., Bacillus subtilis, Bacillus Ilicheniformis, Bacillus sonorensis, and
Bacillus circulans were 1isolated and identified from Chunggukjang and used for

the manufacturing solid fermented product.

Optima fermentation process using 5 strains were established. The process was
composed of starter culture process, 3 steps—fermentation process, and dry

process.

2. Toxicity test

—-Animal : LDsp value of solid fermented product in acute toxicity test in mouse was



above 5,000 mg/kg.
-Cell : After the treatment of solid fermented product 70% EtOH extract, cell
viability was measured by MTT assay. Cell toxicity did not show below the

concentration of 100 ug/mL.

3. Anti—diabetic effect

—Animal model : 0.4% solid fermented product significantly reduced glucose levels
and glycosylated hemoglobin (HbAlc) in blood of the KK-AY mice, and also
lowered triglyceride levels. These results suggest that solid fermented producth as

reductive function on high blood sugar in type 2 diabetes.

-Cell model : 70% EtOH extract of solid fermented product catalyze absorption of
blood sugar in into the cell as C2C12.

-Human model : the decrease of blood glucose was confiemed in human model(n=2).

4. Hepatoprotective effect

Feeding 0.4% solid fermented product significantly decreased CCl4-elevated
serum alanine aminotransferase (16%), aspartate aminotransferase (24%), and
alkaline phosphatase (16%). These results demonstrate that solid fermented

product has the hepatoprotective effect on CCly—induced liver damage.

Furthermore, triglyceride contents of liver and feces in CF group were

significantly lower(40%) than those in control group.

5. Effect on preventing atopic dermatitis

Effect on preventing atopic dermatitis was Investigated SD rats inducing the
dermatitis with Biostir AD cream. However, Feeding 0.4% solid fermented product

had no effect on reducing atopic dermatitis.

6. Antioxidant effect

Solid fermented product showed strong anti—oxidant activities like radical

scavenging activities of DPPH, ABTS(2,2‘-aziono-bis(3-ethylbenzthiazoline-6-

sulfonic acid), and Hydroxyl radical and SOD-liked activities. Furthermore,



anti—oxidant activities of the product were a similar to that of Trolox as positive

control.

7. Anti-inflammatory effect
Ethanol extract from the solid fermented product using 70% EtOH showed inhibition
effect significantly in Raw 264.7 cells activated with lipopolysaccharide (LPS) on
production of nitric oxide(NO), TNF-a and IL-1a. These findings suggest that solid

fermented product can produce anti—inflammatory effect.

V. Contribution and Application of Results

1. Technology transfer : 1 case

O Strains with physiological activity that can control rising of blood glucose level and
can improve liver function as well as fermentation technology using the strains and
results of the evaluations on health function of the fermented product [GEONNONG
Inc. 40,000,000W ]

2. Patent application : 1 case

O Microorganism with physiological activity that can control rising of blood glucose
and can improve liver function and Food containing thereof (10-2008-0094668,
2008. 9. 26)

3. Presentation at conferences : 4 cases

O Effect on anti-diabetes of solid fermented product fermented with mixed Bacillus
strains, J. Food Science. Nutrition, 2008. 10. 6., Jeju.

O Effect on hepatic disorder of solid fermented product fermented with mixed Bacillus
strains, Korean j. Food Science Technology. 2009. 5.29., Daejeun.

O The Effects of Antioxidant on Extracts of White Ginseng (Panax ginseng, C. A.



Meyer) and Fermented Ginseng, J. Food Science. Nutrition, 2008. 10. 6., Jeju.
The Antioxidant Activities of Mixed Fermented Materials of Various Mixed Bacillus

sp. J. Food Science. Nutrition, 2008. 10. 6., Jeju.

. Plan of submission

Effect on anti—diabetes in type 2 diabetes mice of solid fermented product
fermented with mixed Bacillus strains.

Hepatoprotective effect of solid fermented product fermented with mix Bacillus
strains on the liver damage induced by carbon tetrachloride in rats.

Biochemical and histological effects of solid fermented product on liver lipid
matabolism of rats feed high fat.

Immune effects of solid fermented product
. Application of results
Development and industrialization of functional oriental medicinal fermentation

materials using fermentation technology for anti—diabetes and liver function

improvement
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O & HA¢ 7|e3 #dd AP 232 A7Ee AFA

- HMG-CoA (3-Hydroxy-3-Methyl Glutaryl CoA) reductase®] €4S Adlst= 50| A+
s FU2EE 4 A 22 Monacolin K (€7 : lovastatin, mevinolin)< & A
Akl 51 Monascus purpureus 2% (ARPC A, 2001. 8-2003.8.)

- A7) Tt AA 4 aAdE By gy 2 o]E &83 AEAR (5555 A|0548505%

- g AEfEe e B M29 BFE ol &3 A e Y B TS Adab 5 gRe
AA a7 (F71F HA, 7ol g8 B 5355 A05533775 2006.2)

]_
- RS o] g3 WYY 7hE WF o @aAE sk (ARPC A, 2002. 3.-2003. 3., 53 5= Al

2. AIZTE
O AA 71542 FE AIE FRE 200610 1450 G2 AA] MA 2A1EA 9] <F 4% =}A]
O 8% v=re 47 31% 2 16%9 AT EE A3t o] AlA 715482 % AES A

lstar lom ejuel= of 1% HF ¢

O fEvete] A4S 20051 71 122,80090 9 R (FU Aol 6,8509, FYH o]
59509 = Aatalar, i FETY] A, A AT S7F 2 AR APl AYske
JA o] Sl wel HAA A R

O Nutrition Business Journal(NBJ, http;//www.nbi.com)e] ™= 7] 2] nutrition industry
AFE 3] F7EskAL glal 2005\ 715 74,1509 v o 2005~2008\1 9] FA 4

2=
FES 57%E AW 53], AAARAE, 7edAE B HNF #IAE] A

o
i
rlo
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3. Sl BEHFADAFS Bt R AZER

O A72Fole dnrAQl A FHoh 77l 9 3 (Health Benefit)S T+ 2% =2 Internati-

onal Food Information Council, inc.ol 4 2]

19940 #|*d ¥ DSHEA(Dietary Supplyment Health and education Act)oll ©]3l Dietary
SupplymentE ‘54/Ji(H €], 7UlE, Herb or Botanicals, o}7|:=4t# &4 5)o] X35
of 1%, v& T A HxAFor Jor AHdte AF R 4

AR ES AANG 4ol A&HWA SeldellE A2 dhtel AdEez A7

H
grhse] wrle] gl e el Wy Ammrht dge] Fael A A4 oita

dar, 7ol A7 X H(self medication)ol] tha+ AKX} Hzp F7hEo] ARV TAE A

AE ASHA 442 AST Ao o
AFESAAANE 20069 FFIAIT Ze LA @ AF AFS Aot §gol

A 71 Hd A9Fuel vt/ aArE A AlA gEs ok e

Al 221 PEJIAE A= viEe] Ax

O 2006\ o] F-oll= vt 7IdE9 A oz Aol dF AH

=
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MG W FabAEo] 19199 Y o F AAA G 28%E AA|stal 9o

o1
dzo AlF 97099, FEEFTAAFET 94894, SFAA AlFo] 6429, S22t A

(EHel: =Ha

H 7| E} (179,968,603) M 77| S Al IR R 2O (191,902,682)
M 2t = 0f| ®| = (97,051,296) M AgrE =27 = (94,855,256)
M 22 3 AR N E(64,267,089) M =2 2| (57,578,863)

A7 EAZ QAL G2 20043 27170 FAaolA 2005 31070 AA2 S7HE A3 20061
2 33670 A=z 26707F F7heke] 2005 3970 AR SU1e] Zo] 43}

o]% AR AZPol 2004 26670 A2ellA 2005 29870 FxE 327 F74eEe o 2006
dell= 31270 94 1478 449 S7kel 2AAN WA =L 2004 570 Aol A
2005 127] 44 2@t 2006 2470 HAaE wihd 2mfold St

W el 2004 3%k 6,81770 ol A 2005 4T 161470 A2 4797 Qavt F

Q)
=
7t

ol
32
Rl

T A g = 2004 56970014 2005 74870 HA4= 17970 STt

2y
o

7

7

TAE YUY 2004 1,061700014 20059 1,635/ & 57470 dmvt F7FEF o)
20063l = 1,99170 A= S7FE o 35670 a7t S7F

o= 2006d0l= WA Ax1io] 100% S Fstel wid Fuje] LrkE meola glow 2005
50% ©1 71 dtd 9 #ide 35670 Aty 22%)9] F7FE Kol w|oksiumt
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HZAUE ALHE

(Th : 7H4)

Z=A| Total 38,718 44,307 -

ddrlsME T2/ EY

Health Functional Food 266 298 312
Specializing Manufacturing Business

HAL7sHEN T Y

Health Functional Food HU7|sAZ A=A
Manufacturing Business Health Functional Food 5 12 24

Venture Manufacturing Business

A Subtotal 271 310 338
AL SNE Y O

Health Functional Food Impeort Business 143 SRS Lokl

HLIISNE
Health Functional Food 36,817 41,614 -

- General Sales Business
A7 s4E H g

Health Functional Food HZ7|sAl=

Sales Business Health Functional Food 569 748
Distribution-Specializing Sales Business

A Subtotal 37,386 42 362 -

4. 39 FEFAHAFS AL 2 ANZES

O AAAZFAFAIEE oF 29009 o= F78sta o vid A4S 71E53kaL 1997+

6509 Eejold Aol 98\ 1,0009] HelE ‘dolAal 2001 1,5009 e 20003
2,0009] &2 S Ey}star 2005100 2,9009 EEE 7=

O ol F7PHE Auwd AAA A 70%04S v=3t Aol H{sta glom F3ro
9%5 12l =, ofeE]7} A2 4% A1 A

AE GAA FHA AT AT FEE TS E EAsT 4

o
o
I dow, 7|5 #Ad AE 2 A X 139 2ok

Zls =3 HE/27
ZlA= sk A === HMA s A 2HA
opZi= o8k 2| Al El(Lecitin), A AKX Q10 &L A=

e2=dx| &= == (St. John's wort)A|A|
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O 2005 71, drT 91% Bl 5132 9,000%F 2o e}
Rom o] FoA HE], uuE AFTS ek Supplementi= 2089 EEE ]
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25%7} F7 3o 7)SAAEL 2669 G2 A 9.0%=7F A §71AEL 207

E 2 AEFF g 8 HEFFETIZF 2007) (4 -

1%
rﬂ
gt
v

1997 | 1998 1999 2000 2001 2002 2003 2004 | 2005

M

:rL

Supplements 13,870 | 15,350 | 16,470 | 17,270 | 18,082 | 18,760 | 19,831 | 20,325 | 20,842

Natural & Organic
8,820 | 9,850 | 10,900 | 11,980 | 13,158 | 14,362 | 16,240 | 18,377 | 20,700

Foods
Functional Foods 13,680 | 14,780 | 16,080 | 17,370 | 18,820 | 20,480 | 21,890 | 24,460 | 26,660
Personal Care, etc 3050 | 3290 | 3590 | 3,820 | 4,13 | 4,523 | 4,917 | 5,475 | 5,940
Total 39,420 | 43,270 | 47,040 | 50,440 | 54,173 | 58,125 | 62,878 | 68,637 | 74,142

O Functional Food #|3&o] AA] A9 35% W& dAF3ta o mjd 8~10%2 A4E
& Holil 913l Supplementi> 2003 7kA]= 30% ©]/de] Al A-F&olA wid AGEC]

AAA G AFES Uees 2~5% 79 AFS A58}
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3k 3)

X 3. AET WS A EFF5AE 2007)

1998 1999 2000 2001 2002 2003 2004 2005

o

:’L

Supplements 10.7% 7.3% 4.9% 4.7% 3.7% 5.7% 2.5% 2.5%

Natural & Organic
11.7% | 10.7% 9.9% 9.8% 92% | 13.1% | 13.2% | 12.6%

Foods
Functional Foods 8.0% 8.8% 8.0% 8.3% 8.8% 6.9% 11.7% 9.0%
Personal Care, etc 7.9% 9.1% 6.4% 7.7% 10.0% 8.7% 11.3% 8.5%

Total 9.8% 8.7% 7.2% 7.4% 7.3% 8.2% 9.2% 8.0%




O Natural & Organic Food™ 20031 o] % 13% te] A &A1 7S Ho|HA HA A A
& 20% 3ol A 20061 30% el S§Ete 2o o551 7|E Personal careA|

8~10%TH 35T} oF 8% thel NG AHES AXH o §4 (X 4)

¥ 4. AFET E AFAEFFTEH 2007)

T 1997 1998 1999 2000 2001 2002 2003 2004 2005
Supplements 352% | 35.5% | 35.0% | 34.2% | 33.4% | 32.3% | 31.5% | 29.6% | 28.1%
Natural & Organic
224% | 22.8% | 23.2% | 23.8% | 24.3% | 24.7% | 25.8% | 26.8% | 27.9%
Foods
Functional Foods 347% | 342% | 34.2% | 34.4% | 34.7% | 352% | 34.8% | 35.6% | 36.0%
Personal Care, etc 7.7% 7.6% 7.6% 7.6% 7.6% 7.8% 7.8% 8.0% 8.0%

O NIHOA ZAMG m=el5e] AZRZAES AFshe o) f(Factons MW & Zof~

A
H
HE A5 24ds7] 98l Ad25S of&dvar veld

o=xQAEe HWLUZISAHET 83 Atw
H Zrol (%) (E=Er=eh
i s7.7 64 659 669 &7 ZA
47.9
S5.2 38 ‘ ' '
¢ ‘
\‘:‘i”
B - S— -
2 o o s
X, o8
GRS PSR- = e T S,
2% SN 55> P ad N e
SN > e g
XA
2 >

O L& 1984d5H A5 7o AeA sidst A ehs ARdeld 2352 33t 715& F
7o R k= Ve A Sols #AANTIAL, 19919 AW, AAEE 2d Ve
F& ‘5AHRAEAFE (FoSHU : Food for specified

‘]

Health Use) ol2} Ast%lar, 2001d 49 ‘1717|524 % (Health Function Foods) &% A|¥
5



R 5 SHARAE AF9 7]

59 ABARHAER

EA7 2007)

s wof 20053 20063 Ad o]
Aaz 1,8722} <l 1,8309] <l 2%
Zo 2= E A 1219 <l 1349 <1l 11%
AR s 9997 <l 1107 ¢l 11%
= 8927 <l 8297 <l 8%
A e 5681 <l 5851 <l 3%
e MRS 12427 ¢l 146 <1 18%
<73 AR 7] A 554 il 6129 <1l 10%
7 3,427 <l 3,497 <l 2%

O 2005 79 #ojiz)e] sFo 2= A7, ol A CoQ10, HF, &ate]Eoih Fikdt &
o F9E AABI L 2005 S EAAEE CoQl0, ¢ute]EoAt, L-7F=2U RS o3l
20061 &= o= ofAEHIAE (A7 RE =0l E), =YX (Ornithine), &FHl2], tFolaEet
2, 7|EAN Fepl, SF3AM, vhs, dake]zelal, :dAte] Q109

O 4o A7 5AFANGANA FaAAE 2AE A7EE BAH 1990 ] o] dell= HERT],
Zrg, 2EAY, AT, S22, e E, "EY e, A, Fel, 18, a7 x,
g, F&E, HIT 2 oo, 2000 o] Foll= woldn], Mg, ofn| =4k, HAut
3, ZEpdl, dope el Al Q10, %, 5%, ¢, Fold, :rhEtsl, AtebAlo}
| Bl 2t 2 W3} (3 6)
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- [— A== = HE 5=
2 ! Qg }é! =7 le — c‘g Weight/Satiety: : 1.3 billion Obese

e 2SO AIE SEF 241 = FMEl 5
A2l Sloan Trends & Solutions Z=A}F
® 20063 AMiAl 400CH A= Igi== Ol

sl== 2 3517 7 ISdAE TS P T
=EA Ot bt Hotreranas
B A e

o SLISEl peptide & AEMFHIE &  MIE

High Blood Pressure Indigestible Dextrin Blood Sugar

Management

Cosmeceuticals
Danone 2007 Essensis - SKin

i Might Mtk
Japan
high melatonin
contant + collagen

a9 2. AlA 400t HF7IHe] 71SAAAE L T F

Trends in the Food Industry 2007 & BeyondTrends Beyond, SLOAN TRENDS & SOLUTIONS, INC., 2007
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A1d AF 53 =49

1. PAE 29 # T3

ri

o
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A R oty VFG AAE 9 nATE ANLES 5
7] Sl dedadEdd A=y dFoRty adel AEVETT 55 VA=E &1
ato] EAsA e adEd A=y S 19 19 A= Esto] 60TCelA

& F, 1g5 #3te] 0.85% NaCl 9mlo] e F, 10" A 1072 82} Z47}e]
84 &gl 100 ulE PCA HIX|(DIFCO Ahol Z=@3dle] 28 Coll A wldslar, wldd w5 &
2y gurt v A Adste] TSA wjx|olA Hojiz 33] o] Athujgste] ddE=y

0,
g
N
&
of

HeE JFe AA wigstal A=Y DNA(genomic DNA)E +3}8l¢] 165 RNA2] Z#}o]

5 ogdte FEHT H, TIHE HEES TH(template)oE 3t TSI ZFo|H
(CTTGGTCATITAGAGGAAGTAA)9t ITS4  E o] H(TCCTCCGCTTATTGATATGC)E Al
st AMAdES Al@ Y (sequencing)st= HAES AA sAHSGITE oW ZEolw AE=
"Nucleic acid techniques in bacterial systematics (John Wiley and Sons, England)"¢} "nucleic
acid research (2000) 28(1):173-174& *%i13}Sltt.

TE T MAAES AR FT dFE EdE 10% skim milk 10 mLY} E3}sko]

7h 9AE FH AZ

VARG ES Axr] s WA T AxsH 23S Bacillus sp., B. subtilis, B.

Ao

o
k)
oz
i
o

licheniformis, B. sonorensis, B. circulans= -3 ¥ 01 kg, 2H 4 kg, B4 2 kg, &



ATl ARgE AT EE S A ¥ 4o Aok Aok WA w7 61 kg, BHAE
2 28 kg, TPAIWREE 0.26 kg, &wwZ 052 kg, AvlvpAw~ElET 0.26 kg, SAHET 0.26
kg, FFHA A 026 kg, EAAFAA 0.26 kg, =UET 8.7 kg, BRI ET 052 kg,
SEAGEY 052 kg T 100 kg 200 mesh &S & Y=(Hot Kneader, 300-500 L, tg+”]

Aol Yo T 20 LE E3d3la HFFE T55 65%7F S s 855 H7iste] 80C=

1X2 = 4hr
80~?5°C

T + T < T < T
HAX2h | |3XE=E2h| | 2X 2 S 45day
90C 80~857C 25~307TC

a9 4. IALEE AX F
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A& 5 ge AFs AFst FEa71dl &3 UE 50 mL XSRS H7IshaL 8

0CollA 3A3F &<k 33] WHEFE3 5 o
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o)
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rlo
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S

7114 dof AR A BT AAEUERA S otr Y] 9]Eto] HPLCE ©]&3fo] 43}
k. ol AYPL p-Bondapak™ Cis Column (10 wm, 3.9x300 mm, Waters)S, #H&E7]E
Jasco UV detector (203 nm)E AF&3FATE ©] 422 =(A)Z acetonitrile(B)©] gradient
systemS AFE3llom AE 7]FOE 80%(0F), 80%(5+), 67%(38%), 20%(63+), 20%(75+)
80%(77%), 80%(90%)ol At ol &2 42 ¥4 1.0 mLolR o AlgFdeF 20 ul, 4

LE = 35Co| Ytk



4. AALEES EARANY

7t AEEA

Azl AP MTT assays ©]-83Fo] AT oW cell viabilitys Z78317] $1%
A= A TS Hepalele7# thge] AGAIEZFQ] CHO-K1ES AHE-sHITHE " A, 96-well
plateZ o] &34 3 - 5x10° cells/well®] M ES EF3 3, 447t preincubation 3T}, 44] 71
T AEE vEEE A F, 72417 WlYAI7]aL MTT assays A AISH vjFo] 24 £ 50
uL®] MTT (3-[4,5 -dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium bromide)&H-S Y- F 44
b st formazano] FAFEHH s HS AASL 150 uLe] DMSO

il
ot
rlr
=
el
5
wn
>

reader (Multiskan EX, Thermo, USA)E ©|-&3|4] 540 nmollA F3 =5 SA 3T
Y. 333 TS84 E

ATFEE NEe AALEES S872 A 250 mg/mLE AT AP 5ES
T8 ICRAIR 5 vh¢25 o] &stlom of 1531 o njALS S AA|etar AREEfol A
olfol gl AE g1 F AP AFEsglth Al3d -5 &S polycarbonate cageoll 7t 57|
2 ARSI T AFE (P2, rat§ LFANE : Lab

MR Stock, s AEAFTA3A D &7 A= AFHA AT
AP AA Fol8¥Fo® 5000mg/kge Folsks Al B &) 2 855 F

oot tlze AAste], 7 wol ¢4 7 sehelE ALgsiadn.
=
=

5. ¥3x &% 7t

7t SEAE

d

1) APFE L o]



Al 28 Rl KK-AY/Ta Jel(+3% vvk 28 @xxd) vp9-2~ 3072l & Clea(Tokyo,

Tapan)AFell Al F438te] 153 AIN-93G Ats 2 A-f32stilA] A3 H-5A7 ¥ A9
of AM&3FATE 15 § ¢ H(randomized complete block design)oll ]3] 10724 &3}
ZIEAr RS el dkdlE E(Olé}D%), 7| EA g WEES 008% Hrbske] # L(e]3
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ol
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(013t DR)o.2 74 agith AHgA 2%
5045%, ZWF7)= 1287 FA o2 2439t

DF1), 7]¥A}

23+2C, F%

aly

@ HolAz & AAF

Ao AbgE Aoz AIN-93G dietE 7|HEo = dto] Azt Ad Aol % 73
U AT BF 3w ® AIN-93G A olRt wolgh Dty 70kg A <Qlol shFel TEE 10 g
HE o vhg-29] AF UM|E, k5ol Wi el 0.08%(DF1 2lol), 0.4%(DF2 2 o]ah)e] <&
= AIN-93G Aolo] H7Hg o= A5t HAS 1053 18 akdvh Aolst &5+ 7

Tl AAE] AfEA HAHES sl

G A%, do] 4AF L 8 4D

5 AT Aol AlTs =4 8 Aol A" B FE AFAFes FATH AoAF
o] ztelz= F4 3Iqlth 2ol &S (Food Efficiency Ratio: FER) AR 7|ZF 5<to] AT
= T AolAFFeR o] ALbstdith

h €9 : €92 a5 glo] vis AR ARt mElgdHoriY ddS A F s
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Glucose-oxidase W
ol g3l F4 33t
(Wh Zstada Aol T8 5 241 A A 2o kel AWMS Fal APskla(

4 7), 485 m=2 fgste] 4T B3 & A5 Yol affinity chromatographyE ©]-&3%F =
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® 7 38 437 AE 244

(g/100g diet)

Dietary groupl)

Ingredients D DR Dr2
Casein 20 20 20

Cornstarch 39.7 39.7 39.7

Dyetrose 13.2 13.2 13.2
Sucrose 10 10 10
Cellulose 5 5 5
Soybean Oil 7 7 7

T —Butylhydroquinone 0.0014 0.0014 0.0014
Salt mix 3.5 3.5 3.5
Vitamin mix 1 1 1
L—Cystine 0.3 0.3 0.3
Choline Bitartrate 0.3 0.3 0.3
Fermented Product - 0.08 0.4

Total 100.0 100.08 100.4

Journal of Nutrition v123, 1941 (1993)

YD ; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented product 0.08%, DF2
; Diabetic group with the supplementation of Fermented product 0.4%

(th % Glucose, @7 insulin, Triglyceride, Total Cholesterol, HDL-Cholesterol : & 2]
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T 271 AA A1 & Qe NS 3000rpmol A 15%7F AAREE § ol FH

2
= AH&-3te] =4 2KGreen Cross, Korea)ll 2]#| sfo] A8}t

G) 37 FA 54

AF APBTL AY F 2, Y, 02 AFs] 24 ge] TAS S4HAn
© TAA

AHA = SAS 9.1(ver.)S ©] 83l 1t gk(mean)+3EH A (standard deviation)= FEA]3}FS]
, EAHEA(ANOVA) .2 A6kl 72 A3 Atole] dgksdl oid 414 #o4d

A5 p<0.05 =l A Duncan's multiple range testoll €3l 77 &F3lch.

(1) ZSAX 23 2 NBDG uptake assay

r

HAZ C2C12 cell #3}+= 48417t culture $-, 1% horse serum HjA| = F3}E5 F X513 &

% 4 ~ 6Y F cell starvations low glucose DMEM 2. &2 WX L3+ 4A|7F Ald)gttt. 7t

b
do

zhe] Alm AglE w5925 50, 100 pg/mL)= 3o 2443t incubationdtil 50 uM NBDGE
H7bske] 1413 W3 A7 ¥, medium< Al A3kl PBS washing $F th lysis bufferg ©]-&-s}
o] cell lysisE€ 3Fal fluorescence micro reader® EX/EM=485/535 #tS 74 ghc).

o 3 #E dA4H7}

O AFA A7 R AY7lE
AR71E2 et 2o
1. 7204 o]/ 7541 olskel 43l Hi
Hel Abole] F2A AN (IFG, impaired fasting glucose) : 8~12
A 5 3 A7 gl sdets 2F => 90mg < FBS (338 F)< 126mg/dl
g S

-

4. ApEH o QAN Hell FolE ZAAstaL AdE oMol AE =}
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YA = o oY A TheAd ol = A
2y > 7.0 AR

BMI(AH A A7) 217k 28 ©]7421 =

)

b SFAH(AF7]5: 200ml/ L o)), 1,440ml/F

Qe WA 3 gHow Fold A%, 1+ )

" o

A A

- 7+71%5(SGOT, SGPT 4] > A4} AFgh=] o] 2H))
- A 715 (835 Creatinine 42 < A4 AFghz] 9] 1.54))
AAA 2 RolE AAE A&Ho R HLdor o A%

# 30e olf vhe el

v © N o

A7) 9ol AR B AAEATE Al FAAsita A E ddaziol e

e HE a4 W s dER S 109 Bk
() 2 ¥el A=A ALG
A@Ash A WAL, AARAL, FLAF, ALEEA, HE okE, dEYPANE B

AR A AE o) PAE 7)ol E,

@) Y48 AA F=

Ay A FES AW ddstst Al A= glucose, HbAle, AST(SGOT),
ALT(SGTP), creatinine(A17d 53] Ab7-Al9] o37]ss doli= FHAtelw, A7 AEE
ob= ARl A x)S EAFH G547 AAA = glucoses S35k

6) 2% 33 % B A P
oh SRR L B
AR WE 1 @A FREIUR), 2, vel, 4aad, 4%, AF, 44, o

W7 e 0 2%, A5 9 Y
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lard 12% 9 Fe=HE 1%E Aol 7% e 712Atge] &gt ARE Axsta A7]9t

e o At

E 8 AR NP FEAIE 24|
(g/100g diet)

Ingredients Normal Control CF
Crude Protenin(min.) 20 20 20
Crude Fat(min.)
Crude Fiber(max.) 7 7 7
Moist.(max.) 10 10 10
Crude Ash(max.) 6 6 6
Calcium(min.) 0.5 0.5 0.5
Phosphorus(min.) 0.4 0.4 0.4
Fermented Product - - 0.4

Journal of Nutrition v123, 1941 (1993)

G ¥ AE 2

(7h AST, ALT, ATP, LDH : A g24o] T8 & QL topdme Fassia, Ads o

N5 3000 rpmell A 15&7F A4l & dofxl dH S 544 AHGreen Cross, Korea)oll ©]%]

Oft

led  S54slith.  ALT(Alanine aminotransferase)™ ALT reagents(Bayer, USA) Kit,
AST(Aspartate aminotransferase)i= AST reagents(Bayer, USA) ,ATP(Alkaline phosphatase)i=
Alkaline Phosphate Reagents(Bayer, USA), LDH(Lactate dehydrogenase)= Lactate
Dehydrogenase(P—L)(Bayer, USA) KitE& Ah&3te] ADVIA 1650(Bayer, USA) 7]7]& ©]-&-3}

=439t



(1}) Total Cholesterol, Triglyceride, HDL-cholesterol, LDL-cholesterol : 7S =42t
(Green Cross, Korea)ell ©]Z|ste] =A38IAT}. Triglycerider= Triglycerides reagents(Bayer,
USA), Total Cholesterol<= Cholesterol reagent(Bayer, USA), HDL-cholesterol> Direct
HDL-Cholesterol (Bayer, USA), LDL-cholesterol<> LDL-Cholesterol(Bayer, USA) KitE A}-&3}
o] ADVIA 1650(Bayer, USA) 7]1715 o]&3to] =4 U},

@ =3 2 299 XAAHF

A TS Folch ol F3ko] SAAH. P ®= W 05 gol 0.9% saline 1.5 mLE

rlr
A

(

H7Fek ¥ 20%%F homogenatestil chloroform¥ methanol &% (1 : 2) 7.5 mLZ Y il 11t
3

23+ % 30i7F AAAZITE o714 chloroform 2.5 mL¥ 575 2.5 mL& H7bste] 123 &
$H3k 3, 3,000 rpmeoll A 2087 A4

wElste] HslesS wElste]l o7]el sodium sulfateE 10
g 7Fetal o 3stal chloroforms €313 FHAIH. F558 A& (WEE)= BCS triglyceride

kit % BCS cholesterol kit(Bio Clinical System Co.)& °©]-&3lo] S43}3lth
7. olEY] ¥R | RHdET BT
7t EAE
1) oIy f2
8T H ] olENY IFY F=EUS NC/Nga mouse (SLC Co., Shizuoka, Japan)s T %
5 -0 5 &, JHH] SiEE

%
A3 AAST AU AA
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£ 03), A, /@A) APES Sstn g el
e & doxl 4] IgE w2

At om AP NS 3,000 rpmoll A 1583k
IgE ELISA kit (Shibayagi Co., Ltd, Ishihara Japan)& ©]&

8. In vitro &% H7}

7h 71 2484 B#-E A3

(1) Fibrinolytic activity

9] Wl wet 0.6% fibrinogen &9 10 mL<

JH&fSd e & €42 Fayek 534 A
&-g8] 3 th thrombin (10U/100uL)S ¥Ez] tfo] BF3ta Hd83s] w fibrinogen
HAE 5 37CA 6A17F ¥

% paper diskE ©]-&3}] samples

tlo
fa
r o
QL
4t
3

AlZ1 & clearzone

(2) ACE inhibitory activity

Wil wel AJg ool Fd &% ethyl acetateE *]¢]

oA @42 Cushman 59

SRy
sto] 4 % 50 uLE rabbit lung powderol| 4] FZE3 ACEE< 150 uL(%F 2.8~3 Unit)
et 714 &M (pH 83 100 mM sodium borate ¢+ 25 mLol| 300 mM NaCl¥ 25 mg
Hip-His-Leus &3l) 50 uLet 412 5 37CollA 304&3F W42 B+ 1 N HCl= w5 A
A Z T, o] Hbg-ofl {2 o] Q= hippuric acid®] ¥ 228 nmolX FHEE S5+
AEPVE I AlE FHMTE dR2TR st Ad&s Fasih

(3) Tyrosinase inhibitory activity

H = A 59 W wgt AlsE9Y 05 mLel 5 mM L-DOPA 02 mL, 01 M
sodium phosphate buffer(pH 6.0) 0.2 mLE E&3 $ tyrosinase 11 Us F7}ste] 35T ol A
S SAsto] AR FH7beh vkl

$ 475 nmolA FHEE S

B2 A7)

(4) GST activity



tol 5733tk 0.1 mM potassium

ol

7% N 28e William HO| WS 45 Wy
phosphate buffer(pH 6.5) 100 upLell Als 10 uL¥ GST &4 15 pL(1.5 unit) 183l
Glutathione(GSH) 10 uLe] ZaidS 7hek &, 25T oA 5%t pre-incubationA] Zit}. o 7]
714 1-chloro 2,4-dinitrobenzene 10 uL 7}3}e] thA] 25T A 587F wk-SA171 & 20% TCA

350 uLE 7tste] WEES AAXAZTE BEEES vortexing®t The 8000 rpm o= 53-7F A4l

g & AsdE FHsle] 314 nmollA FFEE SA43te] GST activation activitys oFg] e} 2]
Alrke T,

GST activation activity (%) = ( B-S / C ) x 100
C: Az of Control (without sample)
S: Asis of Sample

B: Asiy of reactants (products)

(5) HMG-CoA reductase inhibitory activity

ZUl2HE FdA e Kleinsek 9 W& ARt thadt &o] 543813t DW
o 10 ug/uLZ %9l 7} AJ& F%E 10 ul(control> A& 4l D.W 10 pL)ell 05 uM <14k
&N pH 7.0) 100 plL, 2 mM DTT 100 uL, 05 mM B-NADPH 100 ul, HMG-CoA
reductase (Syrian hamster liver, 10 mg-protein/mL) 10 pL & 2L 37CelA 5i7F o EAZ]
¥ HMG-CoAS HiL 327 Wh3AI7IEA 340 nmell A FHF=e] waks Ak o ghe
ofgdto] th&t ol AALEE Atk B HMG -CoA il S#5E 7Het blank &
I FAlol skl

Az of sample - Az of sample blank

HMG-CoA reductase inhibition(%) = (1 - x 100

Asy of control - Asy of control blank

(6) Acetylcholinesterase inhibitory activity

rr
o
>

A 714 2742 Ellman WS 5838t S48 Acetylcholinesterase(AChE) =
A5N0.1M, pH 73)o2 #2323 Al 08 units/mL7} A 3l A kS DTNB(2
mM)= 14 h5(0.1M, pH 7.3)0.= & SAAH ZA|ekl . Eppendorff tubeo] 14 25

3

N0.1M, pH 7.3), EAAeF Wl A5 Y AChES 7l&] F H-u71 170ul7F S A 3 F



7Cel A 537t preincubations 3 Th AChE®] 7]Z Q1 acetylthiocholine iodides #E §%
7} 0.2 mM©o] HEE 713t o} 37Co A 147t incubationS i, 415 nmoll A UV S3 ==
SSth 919 AdelA dxrezs Auwt ¥4 ga AR dukg i 4Fds ¥
Ae A&l aL 27 A2 AChEE 73 A3 7hebA] @82 Ao S =5 S35kl Al8at

Aol o7 FF5= e ALk

1) N EAZ

2 Al® 10 gol 50% EtOH, 100% EtOH, DW 100 mLE 77} 7hske] 6A13F 5o 23] 3

T FES § AN A sFste] ARSI
(2) DPPH radical A% A&

DPPH (a,a-diphenyl-B-picrylhydrazyl) =}t Zbell et &7 &4 Blois 59 ol whet
A gstith ol eg AR Algd 02 mLe 4x10" M DPPH €9 08 mL& 7}3he] 103k

EFE T 1083 Aol WA F 55 nmel A FFEE S45H90h DPPH @2 A9
e gzl te AR A7 FYES wwstel thet go] Akttt

Inhibition (%) = (Control O.D. - Sample O.D.)/Control O.D. x 100

(3) ABTS(2,2’-aziono-bis(3-ethylbenzthiazoline-6-sulfonic acid) radical £#%

ABTS radical 4272 Van den Berg 52

rulo
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AAPH (2,2-azobis(2-amidinopropane dihydrochloride)E radical =A% A}F&3}il, 150 uM
ABTSS} Est3ivh. &l 55ColA 1A &Qt wbgA171aL, Wz 5 Alm st wkgAA
734 nmeld FHES S4BT

(4) SOD fA+24

SOD FAFEA =S4 Marklund 59 WHol 93] SAHsEAT Al Tris-HCL



il
|\
o

buffer(pH 8.5)9} 24 mM pyrogallols % 7}38t4], 420 nmol A 2% &< F4=<] Wt
shelth. Almole] &S gixTol tl$k pyrogallol®] AsAikst A& (%)= e

(5) Hydroxyl radical £2A84 Alg
Hydroxyl radical(OH)2:27]'5> 2-deoxyribose oxidationel wet 0.1 mM FeSO,/0.1

mM EDTA2Na 0.2 mL, 10 mM 2-deoxyribose 0.2 mL, A5 02 mL, 0.1 M phosphate
buffer(pH 7.4) 1.2 mLE £33 ¥ 10 mM H,O; 0.2 mLE 7}skal 37Cel A 4A17F WA 7]

tlo

% 2.8% trichloroacetic acid (TCA)&< 1 mLE 7}ste] WH-g& F*A17]aL, 1% thiobarbituric

N

acid (TBA)/50 mM NaOH 1 mLZ 7}&te] 100ColA 1083F 7FEA7 & F43] Yzt

532 nmolA S TS =Asto] thxo v nskA

olf

9. ¥¥FES B}

7V ZALFEEL 70% oEE FEE AX

AAEEE 10 goll 70% EtOH 100 mLe 7Fall A-20l4 3A|3F X175 5 Aoj=w 13 of
kil 3,000xgell Al 303t A stal, A5 os Feto] 0.2ug filter(Nalgene, New York,
NY, USA)Z o] %3} T} ©]& rotary evaporator(EYELA, Tokyo, Japan)= 45Co| A Ax3gk &
20Co A Bysilty. FE=2 A= ofdsta Al }@s5C)ste] sFHdte] FE2=S Azt
itk olwl, AL EE 70% EtOH F=E2 F&2 14%3th

. A X RAW 264.791 $1o]A4 NO (Nitric Oxide) A5

Al HAAES] RAW 2647 AEFE o]&ste] NO A S S48k on ou NOY
TET WY G5 d T NORE Griess A%FS o] &34 SA3UT WA, 96 well platedl]
T AEE Agetal 164
&Y F39] Griess *°f

(1% sulfanilamide/0.1% N-(1-naphthyl-ethylenediamine dihydrochloride in 2.5% Hs;POs)<

-

7hsle] Aol Al 10%3F WHSA1Zl §, ELISA reader (Thermo, Multiskan EX, USA)E ©]&3
o] 540 nm®| FF=E SASAT. olwf, A H NO FF2 olo] thAF=<S! nitrite®] FAH A
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5 5439 21, sodium nitriteE ©]-&3F HHF

o A8 IL-1a AAS

-
~

Fob RHA e

Mo 70T B

RAW 264.7 Al 5 96-well platec] 1x10° cells/well®] == 247
58 TR HUkste 16417 wgste] e S FHsh

Jol| A&-stATh AFo| AFE-H kit Mouse IL-la ELISA kit (PIERCE, USA)E At

>

g
ofrt

%«
A
[t} Biotinylated anti-mouse IL-la”’} pre-coat X=|©]

]
}

&

ol
e

+ 96-well plateo] 50 uL®]

ol
%2

biotinylated anti-mouse IL-la antibodyE %

2,
olr
k
iy
Bkl
N

At IL-1a &45 92 F A2
AN 2A1ZF FF WEEZ U plateE AlH & kFNow 33 AlHEaL 1.5 ul/mL &
streptavidin-HRP solution 100 uLE Yo A-ZolA 307F viFatdieh A48 s
33] AlAstar @A 7] A8l TMB substrate buffer 100 uLE ¥l 307 WHSAIFATE 100
uL®] stop solutions FojA wha& A A7 o
USA)E ol&3f 3 450 nmollX FF =5 =73t

F= AtskA.

2. A 89 TNF-a A5

l-H

RAW 264.7 A|EFE 96-well plated] 1x10° cells/well®] sEZ 2417 B2 7]3 A &2
T GAl 16413 SQF wfgete] Fe s Aotk Aol 70T ®ast
of Ayl AbEatglvh. AF ol AHES kit Mouse TNF-a ELISA kit (PIERCE, USA)E Ah&

SIS T Biotinylated anti-mouse TNF-a7} pre-coat =©] U+ 96-well plated] 50 uL®]

rlo

TNF-a 8%

N

biotinylated anti-mouse TNF-a antibodyE % il, H|¥ s = &

HT ol

o

T A2 A 2A1ZF HEEAZATE plate AlH & SF Ao =Z 53] AHSIAL 1.5 uL/mL ¥

[0

)l )Ke)
] —

streptavidin-HRP solution 100 uLE %o A-2olA 3027F vidkatdltt. A4 & 258

S

53] A& slar o 7] A7) A goNe]l TMB substrate buffer 100 uLES Yo 307t WHSA]
t}. 100 uL®] stop solutions YWolA HH5-S A A7l v, ELISA reder (Thermo,
1%

rob
=2

== 31 o
THAS o]&

Multiskan EX, USA)E ©| &3l T 450 nmollA F3EE SAsL 24
&l TNF-ao] &S ALbsialoh
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A2d a7Est L 23
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1. AEATE 93 I3 aALE =4 4F

7t v E £8 R 3

B oATe] gen 4, S D olET] W3 oA 97 RALE A2 TE
o] gle) ABwEAE AFY3 APORRE ude|A AT A 559 WAAEE 2
ol BAHAL T At E 9oA St Heldt 559 FHE Bacillus S JutHol Fejshy

59 5EAS /A dE AR yElgon API kite] 98 #2431} 165 RNA Zgho|mE o
43 DNA sequence wAol <a] Fe|gt 559 I+ 77 Bacillus sp., Bacillus subtilis,
Bacillus licheniformis, Bacillus sonorensis, Bacillus circulans Q1 Z o2 FAHEATE ol A5+
27} Bacillus sp. KS-25, Bacillus subtilis KS-29, Bacillus licheniformis KS-30, Bacillus sonorensis
KS-33, Bacillus circulans KS-80 w+= ™3} c}.

g, A71e] mAEES FHRAASFWNAFIA T4 ol2F 52UA &A)S g7
#o = 3Sho, Bacillus sp. KS-25+= KCTC 11351BP, B. subtilis KS-29+= KCTC 11352BP, B.
licheniformis KS-30~= KCTC 11353BP, B. sonorensis KS-33-= KCTC 11354BP, B. circulans KS-80
T KCTC 11355BP= 4] 2008 69 25UAF= 77} 7] gra) gt

U S o] &3 BEAY aE

duE MBS ARASES 2Aetad st o
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K
‘_>‘~(_A‘l
i3
ol
il
o
N
EN
ol
ol
N
o
=
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ahol B A=S At HarA Aweitol= FRsES 2AMEGIT HPLCE A=
Atol=e] AmvtE ] RS AR A3 a9 8ollAeh o] el ofsf AmvtEIL Y
o] k3] vh2A vEbgtom 1 S B A= E 10049 o] wWike] F9 A
i $%Fo]l Rbl > Re > Rgle] wollont whgol o3 x3k¥lo] Rb2+Rb3 > Rd > Rgle
2 AEASE Zof yeigrh e 2 Ao MAdd HmAYE-S triol AFe] Rgly
Reoll dislA] Hrt} diol AIEe] 4709 glucoseE ©]Fo1Z Rblol dis] 3t AEHAI5S 7
A3 2de] glucoseZt 2700 Rg37F 594l, glucose?t 17§Q1 Rd7} 11d) 2&Ee] 93 Frtste=
o2 UEh A mAES dake] A Abol=ell diel ek Aedstes THAAL = A
2 Ag"Et. 2 A4l e 168 Z7beu. ey Rble) AS wrad o)

-

¢

Y

o



247 mg/g°] A% wbH Reg3¢t Rd7F ZH7F 1.73, 6.55 mg/gel Z715te] Rble #ad du
O B Fol AAHl 2 ool el = obA sttt I T IAkAlelE SRR

Lovj S71ek Aatell thaf M= of# 1 o7} e A4 &oktt

E 9. 279 A8 2L A5 54

KS25 KS29 KS30 KS33 KS80

FherebAl wks + + + + +

1% Wk + + + + +
A 3E ) rod rod rod rod rod
A A + + + +
A7 15C + + +
45C + + + +

Folg =4

L-o}2}H] 2 — — - -
D-Apo] =2 - - - -
D-Zhebi 2 - -
D-=F32 + +
D-ZgEX + +
D-Rh= 2 + +
+ +
+ +

+
+ +

+

D-Ty &

D-&H]&

W H-aD-=F 53] g Aol = - -
N-opA| A =F3120pr - - - +
ofr| 1 — — — -
o278l - - = -
o] ~Fd A EYOE + + + +
ekl - - - -
D-A 2 H] Q2 + + +
D-9E~ + + + -
D-ZE + +

D-#g] 1] 9 2~ —~ —~ —~ —~
D-Fa= 2 + + + +
D-Eg gz - - - -
ol & ¥ - - - -
D- 2] 4] 2~ - - - -
D-2} 9] =2 — — + —
2 E}X - - - -
=g 27 - - - -
e 8 - - - -
ZAE] Q. H] o~ - - - -
D-F&fe s - - - -
Tehr FFA0E - - - -
Eehr 2AEZFA 0 E - - - -

4+ + + +
4+ + + +

+t++++++++ A+

T Bacillus sp  B. subtilis . .. . B.sonorensis B. circulans
licheniformis
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a3 8. v|ea A4 &a A4S ginsenosides chromatography pattern

my

White ginseng

Ral

Rf

Rb1

Rg2+Rh1

Rc

Rb2+Rb3

RT [min]

40 45

70

my

Fermented ginseng

Ral

Re

Rb
Rg2+Rh1

Rb2+Rb3

Rc

Rd

Rg3(S.R)

Rh2

-3 DETA

RT [min]

70



F 10. Y43} TE A9 A ALo|= T

Contents (mg/g)

Ginsenosides
White ginseng Fermented ginseng
Rgl 3.21 4.04
Re 3.48 3.14
Rf 0.99 0.80
Rg2+Rh1l 0.38 0.82
Rb1 4.93 2.46
Rc 3.03 2.62
Rb2 +Rb3 2.11 7.65
Rd 0.66 7.21
Rg3 0.03 1.76
Rh2 0.09 0.07
Sum 18.91 30.57

st whao] o3 wistE= kst dis] 2AFSEITE 50% ethanol® & A] W]
el 7%, DPPHSH ABTS #©tt]Z A4 el 7 A veht b2 73%, 100%©] ATHL 3
9 - 12). HFAA4A = 50% ethanol® 5% Al 2-deoxyribose] 4tsl A& 7HE =A e
U 100% A2 SOD(superoxide anion dismutase) f+AF 42 100% ethanol® &
Al 7P 2 60%S] &0l A= Alw YEETh

ojsh ge AERE WWE AL FHUZ 2ATH FE FFS WAL Aow
Ape]

A
o



80

d
70 - C
b
60 - 5 .
50 - a
2
< 40
[a)
w
30 -
20 -
10
0 T T T
A-1 A-2 A-3 B-1 B-2 B-3

a9 9. v EAAY &EQl4te] DPPH EHZ £2A%

1) A: white ginseng, B: fermented ginseng, -1: absolute ethanol, -2: 50% ethanol,
-3: water

2) Mean = S.D

3) Values within a column with different superscripts are significantly different a

p <0.05 by Duncan's multiple range test. (NS: not significant)

120 -

100 - d d
g 80
= a b
.g 60 -
=
=2
S 40

20 -

0 T T T
A-1 A-2 A-3 B-1 B-2 B-3

a¥ 10. v EANT SaAe] ABTS T 2%



120

100 C b C
a ab

g 80 - a
c
£ 60
£
2
£ 40

20

0 | T |
A-1 A-2 A-3 B-1 B-2 B-3

¥ 11, B[R a4 a4 2-deoxyribosed] 43 AT

1) A: white ginseng, B: fermented ginseng, -1: absolute ethanol, -2: 50% ethanol, -3: water
2) Mean + SD

3) Values within a column with different superscripts are significantly different a p <0.05

by Duncan's multiple range test. (NS: not significant)

70
d
60
c
50 A bc
g ab ab
ﬂ 40 — a
2 30 A
(%]
<L
20 -
10
(0] T T T
A-1 A-2 A-3 B-1 B-2 B-3

39 12, HEEYAT TEA4E] SOD FAHEA



2. IALFEY EA

7. REEA

F 1104 8k o] wA Tl g o] = B-glucan?]

¥ 11. $5E9 0|38y EXA3

LAIA e A3 HEsA  + W
ergosterol 1.26mg/100g HPLCH
B—glucan 4.4g/100g "4
ofn| =4k 1 oAt ApEA] 7]

arginine 1.13g/100g
lysine 0.66g/100g
histidine 0.58g/100g
phenylalanine 0.89g/100g
tyrosine 0.54g/100g
leucine 1.37g/100g
isoleucine 0.74g/100g
methionine 0.30g/100g
valine 0.98g/100g
alanine 1.07g/100g
glycine 0.99g/100g
proline 0.92g/100g
glutamic acid 2.83g/100g
serine 0.89g/100g
threonine 0.76g/100g
aspartic acid 2.00g/100g
tryptophan 0.25g/100g
cystine 0.37g/100g

1. FHormic acid A ¥, AAF 7R Ete] =4
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£ 13. Az YIT9 W

NP i -
S 2.91 X 10°/g 1
919 ol 2 2 2.71 % 10°/g 2
ol Aol 2] 7 3.35 X 10%/g 3
- E D EA P! 1.32 X 10°/g 4
; 244)7F 1.20 X 10°/g 4
; A8AI 7L 2.31 < 10°g 4
; T2A17) 5.45 % 10" 4
T AFANAAANAR ) el BByl wel RS E Y
F2. AAE 1000ZFe] AE N (pH 1.4)0l FEFstar 37°CollA 25413 A e &, #4454
T3, AAE 10012 A5 (pH 6.8)°l dEetaL 37CollM 25417 A2t 5, #5454
T4 AAE 100)Fe] A Aol AEetar 95ColA 1027 7FE3 §, 35CellA 0, 24, 48, 7271 B2 &,
5 34
# Qg9 dShIER 01 goll IM 94F 12 mLS 718k, o] endsR 50 mLE WAl 37CollA pH7} 14

# AT QOIFATE 0544 g& AT o]2udrR &3AT F, 02 MFABIES 89 59 mLE
7¥etal o] 2R S 50 mLEEA, 37 CollA pH7L 6.80] ¥ =% ZASkSITh
AT ASPER 085 g o] 2wkl galletal S 100 mLE 3Gl

VAR EE 70% EtOH FE29] s (25, 50, 100 ug/mL)Z HAZ520 Hepalclc72
o] AdAETQ CHO-K19F 16A13F WHgAAH MIT assays A AIte] cell viabilitys =
T AR, 19 1337 1404 9F 2] FEE 100 ug/mL ©]5ke] Fol A 16417 A 25}
cell viabilityoll ©3ll control¥} &U3F A= yeiwity websd 7s nAdg =2
Folgh AEsgdol gleel Flu At
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O% 14, DAL EE 70% EtOH FZ&°] Hepalclc? AI3E2S] cell viabilityol] ™]3|

() FRBTEHAAE

(b AL



2E AT Yoin BB A F A

td
uly
2
L)
Hd
=2
30
2
R
r
3
)
Y
ofN
o
oy

o 7F slt .

Fol $(d)
Folt Fol A
14
At 32.1 + 0.7 (5) 35.8 + 1.8 (5) 35.8 + 1.7 (5)
o) = 31.7 £ 0.6 (5) 35.3 £ 1.8 (5) 37.9 £ 1.2 (5)
AFe BEA BE £ BAR GER (9 g)
25 ] vhe2 FE EA
¥ 15. AFHE3H(F)
Fol ()
Folt Fol A
7 14
Alg 26.0 £ 0.9 (5) 28.8 £ 1.0 (5) 31.2 £ 0.9 (5)
o =+ 26.3 £ 0.8 (5) 30.1 £ 1.2 (5) 32.0 £ 1.2 (5)
AT FA Z7 + AxE YR (T4 g)
25 ] vk FE EA
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3. In vitro &%

7t 7154 2AgA

E 16. ¥ 84EA

Fbrinolytic  ACE infibitory 0P (ST activity | o oA reductase - Acetylchalinester
activity (mm) activity (%) inhibitory %) inhibitory activity ase inhibitory
activity (%) (%) activity (%)
Un.d 72.1%0.5 15.9+2.3 92.4+2.4 nd 3.310.5
Tk 1008 lmg lmg 100ug 100ug 1018

Y n.d : not detected

sl kst gid 2ASITHE 14)S S48t &, 50% 2 100% ethanol
2 WEgES FE59 FASI 21 positive controlZ EFE}AIQ] TroloxE AF&-8FSiTh a1
HaEo] st aeS 54 A3, DPPH gz 27158 BE Azl 90%] 47
ol FlE o™ 50% ethanolz® FE3HUS wW 7HE & 935%7F A= o] Trolox®t Ak

ABTS 2759 A%v BT AgxddA 95% ool A7lse] Ao 50%
ethanol® F%E3}31S W Trolox® TAFSHA 100%0°l 717k 47150l A ATHLH 16).

2—de0xyribose9] Absld Al s BE Az 88% ool AtsldAlTo] FAEHoH
50% ethanol® F%3}91S W] Trolox®} FAFE 97%<] A & '50] FAHJATHIH 17).

SOD A2 50% ethanol® FE33S W 38%%] &/do] AAemw olw Troloxe] 73



- 53%ATHLH 18).

5

ol¢} o] E AFto|A s AL FEELS FASA|l Troloxet A
ol AE Aoz v A drts i A2z A2 JheAdo] v =L Aoz

EDA %

1) Trolox: 1 mg/mL, M: fermented materials(100 mg/mL), -1: absolute ethanol, -2: 50%

C
b
92
91 -
a
90
89
88 -
87 -
86 T T
M-1 M-2 M-3

Trolox

a4 15. ZALEES DPPH Yz £2A%

ethanol, -3: water

2) Mean = S.D

3) Values within a column with different superscripts are significantly different a p <0.05

by Duncan's multiple range test. (NS: not significant)

Inhibition (%)

101

100 + b b b

99 +

98 +

97 A

96 A a

95 A

94

93 1
Trolox M-1 M-2 M-3

a¥ 16. TALEES ABTS Uz A4 JAS



102

C
100 -
98
b
% |
94 - b
92
90
a

88 |
86
84 |
82 :

M-1 M-2 M-3

Inhibition (%)

Trolox

a9 17. IALEE Y 2-deoxyribose A3} JA|F

1) Trolox: 1 mg/mL, M: fermented materials(100 mg/mL), -1: absolute ethanol, -2: 50%
ethanol, -3: water
2) Mean = S.D

3) Values within a column with different superscripts are significantly different a p <0.05
by Duncan's multiple range test. (NS: not significant)
60

50
40 )
30 A
20 A
10 A
0 ;
M-2 M-3

a
T
Trolox M-1 - -

Activities (%)

a3 18. AL EE2] SOD FAEA
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B FolAA NPY (neropeptide) mRNA2| Z7}9} A|AFalE-<] leptin =87 <]

Astm o] HAF o] FAT] Tk dEdo] BFHAS W olgt o] HHF

o] S7he AaEHATE Baoxel l&Ed A& HFo] & uw daEEe] AH7E AdEdY

&5 ghal AlsETh Ao]laf&2> DF27t 95.58%% Dt

Rom, Dol 7 wokth ol ¥ Dol Ao A H
=

o] DF13} D29 W]3) #9402 (p<000]) &= BT5a HolHde 1Y Fe A2,
G ABHI 24 Fo S Gzl o A Glare] HAHe W WEQ Ao 4

of A#7F ol golA A hAbel o= A

= o &}
MA s Aom Abmdn B3 585 AFFAAME AA7IZF Ft D2 2842 mL/day, DF1

[e}

ki
o

1o
i
ol
({1
jato)
N
i
oft
o
,l H—f
o
5

2 23.16 mL/day, DF2+= 18.70 mL/day® 2] o] 2 = oAl

& EnE ww}w}.(moom) o] AeRE wEZol ol YEA Z49l A g
5

E 17. AYFE KA’ 929 AR 2 285 AASH AF U3

Group Cha.nge of body Food intake FER(%)? . Water
weight (g/day) (g/day) intake (ml/day)
DY 5.71£0.49 6.70+0.30% 87.83+6.39 28.4242.48"
DF1 5.69+0.42 6.54+0.41° 89.06£7.10 23.16%2.20"
DF2 5.57%£0.50 5.9340.29" 95.58+8.24 18.70+1.64°

YD ; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented Product
0.08%, DF2 ; Diabetic group with the supplementation of Fermented Product 0.4%

YFER (food efficiency ratio) = [body weight gain (g) / food intake (g)] * 100

Each value represents the mean*S.D.

Significance of the difference among the group( *; p<.0001)

A7 E v 5 flol SAT @9 A= 2™ 199 gk A Aol A#F A



D, DF1, DF2¢] &3-& 7+7} 313 mg/dL, 301 mg/dL, 311 mg/dL °|em™, A F D, DF1,
DF29] d9-2 717} 440mg/dL, 394 mg/dL, 392 mg/dLZ AA F 7HA= e o] B
ottt YlA F HH = #AavF vEht AE o] 105 ¢ AEH 0w oA HUurk &g DF2
o] ddo] D¥ DF1ol H]3] #2422 (p<.05 p<.01l, p<.001, p<.0001) S FX5 Rt}
Aol T8 A 92 Dol 353 mg/dL, DF1°] 235 mg/dL °]lem, DF29] 45+ 4
Aol HAF FHE ddo] FASA AstHol A oA F o= xrdd o311
mg/dL Bt} 9 SAHEA o, Aol FE AHo|E Dol °F 400 mg/dLo]
DF2it2 186 mg/dL= H243] AstHAct. wepd Haede] o] 5 & 5 d99 &
27t frol A o2 (p<.01) AA A A o= UEbsH.

Lawes 52 A7 ZA3 F&5 A d9°] 1 mmol/L Solgel| wel w2h(stroke) 3

%0

O
L
i
(ki
il
0

2 ge
2% A4HAT, N8 A4AB) AVEL 3% FAFAGTL sl Fue] B Do)
NE FaAS ANRGT. B Aelde] wEF HAL WY FES FlHoR BEol P

00

500

400

300

&Y (mg/dL)

200

—&—DF2

100

Weeks
IY 19. IAEEE 4o]o 9T KK-A' A2y Fx vl-$29 F glucose FF W3}

Each plot denotes the mean+S.D.

D ; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented Product 0.08%,
DEF2 ; Diabetic group with the supplementation of Fermented Product 0.4%

Significantly different from respective group KK-AY mice ( ; p<.05, ” ; p<.01, ;p<.0001; - ;
p<.001)



(3) A Glucose 5%

Al xo]l 85 & A GlucoseE A3 Axt= 19 208 Zth. % eoucose =i D
©] 494.60 mg/dL, DF1¢] 313.20 mg/dL, DF27} 260.60 mg/dL=, Dol H|3] DF13} DF2¢]
1 el 4 a¥35 etk (p<.01) dA] ded, kAl 2 2% 9o Fojof o3t 3

=
whAp oM o] At 722 gEetA e AA FUAR 2=l diF dEed ArAdS
A

S

He

A, WEpA 2 EAdeksh, wEA ] g5 Ee A o2 dEA Jlon, ojefd A 1
glucokinase, glucose-6-phosphate dehydrogenase, fatty acid synthetase % acetyl CoA
carboxylase ¢ &4 FdS F3 diet 7|Ae] BHausa u B Aol e EF
glucose &% 7t4= Dol H|3| DF1% DF2 oA 83 AQ&d 4 Aol 34 A7) &

H(ZH 20) dede] qs dF dHATFomA Jdad FAedE SAANA 2 glucose?]
&

200,00

600,00 4

400,00 4

glucose (mg/dL)

=

200,00 4

=
=

0.00 -
D DF1 DFZ2

Iy 20. ZALEES 1053 Aol KK-AY vl-$29 8H glucose FF

The bar repesent meanS.D.

Significantly different from respective group KK-A' mice, p<.01

D :; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented Product 0.08%,
DEF2 ; Diabetic group with the supplementation of Fermented Product 0.4%
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el
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B
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s AH e ARG vEE BAS Ade ¥ 213 2k D

o] 4 <Q&Ed T 896.72 ng/mL |, DF12 766.64 ng/mlL, DF2% 837.86 ng/mL

AN Al 28 FeASARZ AW Fi v glimepiride® HEQLALAR Y BY TFE
| 4 U FEe Sste] d9AdetA &S HEhSla ojdl EF Wl e’ sk

1200
?g 1000 F
——
o
E soo0}
LH
;#a s00
<
= 400 F
&O
Bl 200 |
0

D DF1 DF2

a9 21 IALEES 1057 Ao]# KK-AY vh9-29 X insulin T

The bar repesent meantS.D.
D :; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented Product 0.08%,
DEF2 ; Diabetic group with the supplementation of Fermented Product 0.4%



G) 3L F=

oo At (p<.05) HbAlcE %

D DF1 DF2

a9 22. IALEES 1053 47 KK-AY vh-3-29| FaP 2

The bar repesent mean+S.D.

Significantly different from respective group KK-A’ mice, p<.05

D ; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented Product 0.08%,
DEF2 ; Diabetic group with the supplementation of Fermented Product 0.4%



6) 83 Ad9 F=

AFA o] Tx F AL A A a9 2339 gk dALFTY F FH=HE
25 mg/dL, DF1°] 146.00 mg/dL, DF27} 142.25 mg/dL= D<ol H]3] DF1
3 DF27} #HAshe 43S YERE T HDL-cholesterol® 73-9-%= Dol 9240 mg/dL, DF19]
86.60 mg/dL, DF27} 79.00 mg/dL=, D¢l H|3| DF13%} DF2 7} 7t4:8}Qlt). Triglycreide®]
45 Da©] 409.50 mg/dL, DF1°] 192.75 mg/dL, DF27} 232.50 mg/dLi D ol H]3| DF13}
DF2el A f+92Ql ZAE YEth(p<.05) A28 FerHdA= ddf Trlglycerlde«] <=7t
Cholesterol®] T7F & A8 A @] WMslr} Fwty= 4-97F gy drtdor Gurt fdsd
Foiate] ol g om Q18] acetyl-CoA7} FHH L, AWgHdo]l S7HH7] wjo] diFo] F
I

A A SAAAL] o]l SHEY & AYoME VEAEE AHT Fwwel Dol ¥

4
=3t 4= it} wkH HDL-cholesterol &%+ Dol H|3] DF1¥} DF2o A o #A3S+=d], o=
HDL-cholesterol 2] F&% ¥<l¢] very low density lipoprotein(VLDL) 7+42 <1g+ HDL
5o A e Fel2HER dX ALY VLDL HAMS 712 esterst ¥4 @42 Zd|~HE
o] HDL= Hd&¥ il HDLS| thAb7l Ashy 7] wiiolehs dA-¢F Hluls] & wf o]=]% HDL

oAb el wE Bl E G A4 Rahe Aoz FEd 2 5 Ak

7) B71FA

of re] AR=FZH SR g b FA Freh, dnxdAFel oA A" LT
UDP-glucose®=+= glycogen®. & thA}L = o] AR 2] & #HALo] A 3 (mesangial cells)ell 4] &]
711}, pentose phosphate d=olA XX F%53 RNAY DNASY d4& F7HAS=EHN
Ao AEEES SXAA Aol Hidie] Xvk= Bal, Gafd A jd®e) St A%
o] Adewn Hgei it A9 ol HFol & u Haee A7 3= A% 3 A

g, A 5o A7) v @S JAsksH g vAE Ao AR "k



500

5" 8T, Chal
500 - BHDL Chol
mTG

400 - b

300 4

A& (mg/dL)

200 -

ol &l
=0

D DF1 DF2

a9 22, IAEEES 1057 4o]3 KK-AY v}$-29] 8% FZIY2HE,
HDL-ZH2HE 2 S 3=

The bar repesent mean£S.D.
Significantly different from respective group KK—AY mice.(" ; p<.05)

D ; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented Product 0.08%,
DF2 ; Diabetic group with the supplementation of Fermented Product 0.4%

® 18. LALEES 105770 Yol KK-A' vh¢-29 2k, A3 & uze] 74

Grou Liver Kidney Spleen
P (g/10g body weight) (g/10g body weight) (g/10g body weight)
Control® 0.53£0.04 0.14%+0.01 0.04£0.01
CF1 0.53%£0.09 0.14%+0.01 0.03%£0.01
CF2 0.45+0.03 0.13%+0.01 0.04£0.01

D ; Diabetic control group, DF1 ; Diabetic group with the supplementation of Fermented Product 0.08%,
DEF2 ; Diabetic group with the supplementation of Fermented Product 0.4%

Each value represents the mean#S.D.
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w29 KK-AY/Ta Jol(+A2 Bvt 28 Fypmd) vpg-2oa] x|t gEo] o
3 s dAETS FRlssint olo] AxHMeA AAR dF Fo] MER] FF
ZAtete] AL ES Axd o] &% At st
C2C12 Aol ZHAER A3 T EOH 1AL E FEE9 IS5AYze a9 &
AT 28 2304 B mkel o] 70% EtOH FE%L 50 2 100uMol4 NBDG, a

o

o]r
rUO

ol

olr
o

ok =4

fluorescent deoxyglucose analog®] MXE] F5% FolatA S7HIATE 25 ug/mL %% A
g Al O.D #to] 9224 control¢l NBDG®} AR #k& WEFHA S 50 ug/mL A
Ao = controlo] H]F] 60% =7} 1472 A ¥ Qo).

___16.00 +
Lo
()
=
(o]
=)
=
o 1200 +
=
J|o
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5o 800 -
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NBDG 50uM NBDG+25ug/mL NBDG+50ug/mL NBDG+100ug/mL

a9 23. ZALEE EtOH FEE9 C2C12 ZSA X Ut €9 F5%

o 494 2% HU1

A7 105 6] AaA Aol FHoslar vk F 195 B Ao F3k dAxE AAA
A A3folty, HO-01 I @A} H9-5 ALt v A HO0-029F 03 I Ae] dok
< 25 Hof dgto] tgAih "oyx HAH el 7]

Ni

AF Aell= ozt =2 Heldoy, A



e B

F 19, Aol Foldd vdAEel i 7

.

AAAA AT n=6)

34Ok OHd
HHJH;J oL A ij;j Mg o] 7] HE  BMI o= 28 o= ;4 =
HO-01 1 & & 550125 =1 54 175.3 79.5 259 139/92 142/90 75 74
HO0-02 o x A 571114 =1 52 177.2 824 26.2 139/88 133/77 61l 56
HO0-03 &« o & 620205 =1 47 174 83 274 131/81 122/81 70 69
HO-04 B x A 660928 =1 43 173 754 25.2 123/80 80
HO-06 B = A 430424 o 65 156.1 51.3 211 134/88 75
HO-05 o = o 670117 =1 42 171 68.8 235 143/92 82
Wi AWM S HO-01~03 74l I @AFe] 0-2573F data®te] 253 Fald Ayolm, H0-04~06 74 I &A=

HAA) 277 HA FgpomE 27RO dataS AA A EES
* AA A A = (BMD)=A 7 (kg) / [ (m)]2

AH AR F 7%
o1}, HO-013] g A}<]
SFY g 29 A=

Akl A, vE v
49, SGOTSt SGPTo] %

7

<

T A7

3E 20, 2 Aol FoAgk AAAE ek g HAF A I (n=6)

Glucose Glucose o
=[S N N SGOT SGPT Creatinine
we OUE _ (2ME) CEE)
== 0F 2% 0F 23 0x 2% 0F 25 0F 2%
HO-01 -1 =& =& 115 112 87 86 29 39 44 67 1 1.1
HO-02 o x A 236 247 212 264 34 24 50 40 1.2 11
HO-03 &« o s 116 108 94 89 44 34 46 45 1 0.94
HO-04 v x A 117 102
HO-06 B & A 108 88
HO-05 o = o 102 101




Adate] dEe AT 25 A WA e F sdoldoriel F 19e Y
A QA7 Eo EFEA FRAT AAd 9l AuThe) @9 PaRED vaely] 9§ B
Aol EFARL) TE 29 @A v U He @Y FAE wolmE 2104 E

HO-03 dataE Al¢lstglth. 2/ 9] d Aol thgh 253 datas A3 A3, RAIE(HE)= o
43 A=A 0574 115.5mg% Ao, 25 Ao = 110mg% S 24 55mg% oAl 4
(S o] &3 EANAE 0FA = 90.5mg% A2, 25 Aol = 87.5mg% = A 3mg% S
obgemM, ANgAlEe 25 Foll dd AV Faskes S Bou A 79
e WolA egtrh. ey vE ATt AAN A ow YAt Faste S
Hol I A A= dAACEE gu7t S F dukal Almdn webd FES o] 9

X

=

gt AldAE] 58713

B B & o[L|A Glucose (Z M) Glucose (Ha3d)
0F 2F 0F 2%
HO-01 a% s 115 112 87 86
H0-03 A OB 116 108 94 89
g 115.5 110 90.5 87.5
HEZHK} 071 2.83 495 212
p value 0.1165 0.5133
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¥ 22, IALEES CClL F9 vl$20 5577 o] F AF L 3+ FA

Change of

Croups” Initial body Final body hodv weicht Liver
P weight(g) weight(g) Y & (g/100g body weight)
(g/day)
Normal 180.58%+4.73 388.87+15.35 5.79%£0.37 4.09+0.14
Control 180.87x7.67 384.69+£23.27 5.66%0.55 4.26+0.37
CF 180.80%£2.71 401.05%£30.67 6.12%+0.84 4.02%+0.09

1)Noraml; Normal+Olive o0il group, Control; CCly-treated group, CF; CCly-treated with the
supplementation of Fermented Product 0.4% group

Each value represents the meanzS.D.

(2 83 5 ALT 2 AST 4%

g 2o AFHo 9d ALT @ AST €A% ¥ 233 7t} ALT @4 EE controlo] 63

U/L% normal®] 58 U/Lell H|3] fre#o= F7Fsh3l om(p<.001), CCLE Folgh § 2a&
S 713 2lo]E wol CFE 53 U/LE controlol Hl&l oF 16%7F oA o g FAsqdc)
(p<.001). AST EA =2 9§ control®] 102 U/LZ normal®] 87 U/Lell Hld Fo)do=2 F7F

&1 tH(p<.0001). CF= 78 U/LE controlol] H]&l] 24%7} o)A o2 743813 th(p<.0001). CClL
o} 2 3 HAERLE DAES] A 2k 249 gaE FEs) ALT 2 ASTe] dof ) #

=0l 7= E 2 ATl E CCLE Q1% 7 7]se] E4E o 4 lfler, Kimel Al
ME CCly 7o Al €5 AST, ALT7} dASHA S7hetthar Baste] B A9 Aakel A3
o =3k 7 Ao g ok 7hAFES HALe 7t %A 9] wyrt e wil transaminase’}
5oz Fo=o] ASTOF ALTO %2 &4AE Yehdts= Bik gt o9 o] was

aabe WEZE] YA CClL FoIE 9l

r



¥ 23. ZALEES CClL F9 vul$29] 55737t o] Fo] A alanine transaminase 2

aspartate transaminase a4
(U/L)
Groupsl) ALT AST
Normal 58+1.52" 87+6.18""
Control 63£0.84° 102+6.66°
CF 531+4.09° 78+1.87°

1)Noraml; Normal+Olive o0il group, Control; CCly-treated group, CF; CCly-treated with the
supplementation of Fermented Product 0.4% group
Each value represents the meanzS.D.

Values with letters are significantly different at ~; p<.001, ~; p<.0001

(3) @3 % ALP ¥ LDH =

wrgEo] AHo| 9% ALP ¥ LDH A E& ¥ 249 7o) ALP 24 S% control®] 433
U/LZ normal®] 369 U/L¥} H]usle] F7HE YESI S, CFE 364 U/LE, controldl H]3|
°F 16% A3t o FodojA= okt CCl T control®] 7= HA|ZS] &4 4

e = A= ABEE o)f Ha g dH ALP X7 CClL Fo A €3 5 ALP

CF+ 294 U/LZ controloll H|&l oF 26%7} f-old o2 73243813t (p<.05). Normal®| control]
LDH &4 5kol Bl °ofit 2 FX5 Uil ded], ole 32 duA= ddd o A4
¥ &4 LDHZE I &4 Aol 217 s ARt Al 0] E40] gluets v
= o

AAQ BARa ARE e CCLE Feld

o] CCly, Fol= 1% I+ &4 oAlo] a5 Kol Zom AlRHTL



E 24 IALEES CCL Fo vh¢2d 557 2o ¢ ¥ alkaline phosphatase %

lactate dehydrogenase a4
(U/L)
Groups'’ ALP LDH
Normal 369+£56.18 410166.60"
Control 433+89.17 395+85.71°
CF 364+72.80 294+39.76"

1)Noraml; Normal+Olive o0il group, Control; CCly-treated group, CF; CCly-treated with the
supplementation of Fermented Product 0.4% group
Each value represents the meanzS.D.

Values with letters are significantly different at ; p<.05

4 8% W A2 &%

aEo] A3 o I3 o AdE> £ 259 2 & ZEsHEY 4% CCLE F
o] gt controldll A 64 mg/dL=E, 60 mg/dLS! normal(7]ZALS HH Mol H&l] F7HE WERASIL
th 04%° ALY EES T AFEE HFHA CFE 63 mg/dLE Controlol HI&l 7Aa}
Aot  Aol7t gle Ae® YEsth HDL 7% noraml® 28 mg/dL¥} H]alslo] control
oAl 27 mg/dL, CFollA] 28 mg/dL%E, normal®} CFoll H]3l controloll Al FFAstlovt & A
o] & HolA= &%t LDL 49 normal®] 6 mg/dLel H|3l controlol A 6 mg/dL, CF+ 7
mg/dL® 7} 13 Fe] FAI7E 7oA (p<.05) oo, & ztolE HolX| gt o] A=
CCLO EH7Foler dawe] A= 497 €49 & ZuUxHE, HDL-Zd&HE, LDL-Z
gl 2E =] Wste] FAFES MAA Fe Aow Almdnh -, FA A (triglyceride)] -5
control| 4] 67 mg/dL %, 55 mg/dL%] normal®] H|3l| S7}sF3 2™, CFo A= 48 mg/dL=
controlell HJ&l] °F 29% #Aglth CClz Q1% b £Fo= Qla) b 24el Aol A=
L, AA] 3 AlEWe] Ad SRS A o] 88 wES ol FAIRE CCLoll o7k 3t =
WO W cytochrome P-4509 °]&to] wkHgAdo] & .CCls 7|7F A E 1F Ax7)ss At
AlA cholesterol?} TGS] dtako] =7}gitta B ugdl 9o whd CClL g A dF F9 -~
HZ 3ol A= 11, lecithin: cholesterol acyltyransfease, HDL apoprotein®] $H7d o] # 3l&

e Hiuk ok B3 § 52 CCl A7l Al @3 cholesterol &%Fo] 7+431™ a-lipoprotein



N CRelA e} o] wEEe] 437

S )
Al 3L, & ZFd 2~HE, HDL-cholesterol, LDL-cholesterololl &= =

o

o} = 7 &4 AEE JeERgE A ES ALT, AST, ALP, LDHY X9 ZHas dgE3o)
% A

o o T 7
2 diabel deiNE A 93 A ®ehs Aer Arft. 9, Borge 5 $AA
T BEFA L HEF APAtele BEE AwdArt dom AFFAUL xod HEF Y
o] z

¥ 25 IAILEES CCL F9 vle2o 557 2ol F9o HA total cholesterol,
triglycreide, LDL-cholesterol, HDL-cholesterol 3% (mg/dL)

Groupl) Total—Cholesterol HDL-—cholesterol LDL—cholesterol Triglyceride

Normal 60£6.98 28+2.50 6+£0.98" 55+12.44
Control 64+8.99 27+4.61 6+0.90° 67+12.52
CF 63£6.08 28+4.73 7£1.03° 48+11.31

1)Noraml; Normal+Olive o0il group, Control; CCly-treated group, CF; CCly-treated with the
supplementation of Fermented Product 0.4% group
Each value represents the meanzS.D.

Values with letters are significantly different at ; p<.05

G) LAY o] dAHL I A U AW & FHZHE FFH A7 FA
71 BALE ] lard 12% %} cholesterol 1% F7}3F X WALEE 2lojA171 A& H <] 7}
e T AR, AN & FHzdHE dEe BAste] wAdas AF7E 3 24 1
A= FEFS AT 1 AR, 37 24004 9F o] 677 AR AL P 24 1 g @
FFE 7 EALE A o]d(normal)o] 0.06 gol o}t A A o] (control) 0.22 gO =

AAGAL R AT EES 04% skl AolAZ] CFolM =

.




0.1 g© & controlol] H]a 55%7F 2|2 0 & (p<.0001) A3t e 1+ 22 FAAY 2

T FU=AES 58 A3 19 250049k o], normale] 301 mgel S controle] 2826
mgo = FAAEe E&Fo] AA F7HeE W, CEwrol A+ 1718 mgo = controlol] H]3l] 40%
U Aol o] H O R (p<.0001) AR AatE AT dybs 48R ¥ CCLE
H s AFANA nATEE 04%E HIb AF LA FAAA o] Favs Ay

=
b AR A3l 9, FHUsHEY A4

o

=
>
_,d

0.3

0.25 A a
~
Bo 0.2 +
™
o5
e 0.15 A4
Kl b
01 c
{0

0.05 -

U .

Mormal Control CF

39 24. IAY Ao] AFFHY 2 =23 W F AE FF

The bar repesent meantS.D.

Significantly different from respective group SD rat.( p<.0001)

Noraml ; Noraml group, Control ; High fat diet group, CF ; High fat diet with the supplementation of
Fermented Product 0.4% group
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a9 25. IAY Aol 4FFAY 7 =3 U9 NEHF

The bar repesent meantS.D.

Significantly different from respective group SD rat.( p<.0001)

Noraml ; Noraml group, Control ; High fat diet group, CF ; High fat diet with the supplementation of
Fermented Product 0.4% group
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¥ 26. AAY Aol AAF S 7] FA W

The bar repesent meantS.D.
Noraml ; Noraml group, Control ; High fat diet group, CF ; High fat diet with the supplementation of
Fermented Product 0.4% group

AR EE AT AFH BRCAA ALTFS FSAste] FaE] Ad wide] wAE JIF
S AT & AATES 2AR A, 2¥ dle] & AH9 FEFS control(0.07 g)¥
CF(0.06 g) w3l & Apol7t glo] & A Ao] wjddl= d3&s VAA ¥ A= Yoy

= S A Aol A s 27 284 9F o] R
M) FAAW e CFto] controli(163.83 mg/dL)el Hl&l <F 18% & 199.21 mg/dLE
SAEJY. A, T FelzHE TS 1AW Aol control¥ CF 7hell 9] % Ql(p<.05)

Aolg eblort $Age] & Aol @Atk B ARRRE ARG nAVIEL HAT




0. 09
0087
T 0.07
IH 0.06 |
[T]
< 005
0
o 0.04 1
K |
= 0.03
0.01 1
0

Nor nal Contr ol CF

a9 27. IAY Aol 4dF B9 F A ¥

The bar repesent meantS.D.
Noraml ; Noraml group, Control ; High fat diet group, CF ; High fat diet with the supplementation of
Fermented Product 0.4% group

600
B Triglyceride

500 | ™ Chol esteral

Nor nal Control CF

¥ 28. IAY Ao] 497 BH A #{F

The bar repesent meantS.D.

Significantly different from respective group SD rat.( ; p<.05)

Noraml ; Noraml group, Control ; High fat diet group, CF ; High fat diet with the supplementation of
Fermented Product 0.4% group



(7) ZAR2 o] HFH EF A IF

aATEES] T A A= FFS FAE] 9t dAFY] dF T84, F F
dl = E, LDL-z@l ~HE, % HDL-Z2HE s 2AIIT $8ANY & =d2dHE
& controlol| A= 1A 2olol] 28] normal Bt} F7Fel ot mALFE R Aol& 18]
st FAAYL oF 20%, F FUAHES FolH o2 (p<0l) 5% HAFATHLH
o 2 % T4 FHSAAYE dde EAIY CCLE fFrE E4 vE
A RALEE 04%E H7He AbR AFATA FAATe] dare Adet fFA A3
th ¥, ¥% LDL-Fd2HE, 2 HDL-ZdA2HES SAS Ay 8 300049 ol
controlir el Bla] CFire] LDL-Z#H2EHE FFS 794 2% (p<.001) °FF #H4s3iar HDL-

ZY~HE 2 ok Z7leE AL YEko) 2 ¥se Ak

200
W Triglyceride

160 4 T. cholesterol

40

MNormal Control CF

¥ 29. IAY Ao] AAF Y EF NE FF

The bar repesent meantS.D.

Significantly different from respective group SD rat.( ; p<.01)

Noraml ; Noraml group, Control ; High fat diet group, CF ; High fat diet with the supplementation of
Fermented Product 0.4% group
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a9 30. LAY Ao 4FFY BT AR FF

The bar repesent meantS.D.

Significantly different from respective group SD rat.( ~; p<.001)

Noraml ; Noraml group, Control ; High fat diet group, CF ; High fat diet with the supplementation of
Fermented Product 0.4% group



6. olEY FEH AH &%
7l ERY &% HU}

Z]

-

Ol E T A I B A F- Al Biostir AD cream % 573F ofEIE {FAI7 o Fdb
(Fzte == 1), dAMHR), 7HHEA) B8P EE Fdsiint. 1 314 eF Zo

Normal< (Biostir AD cream H] A 2] 2 UARFALE 2o A = o}lEd] Fo] ¢l3le™ control

-

" (Biostir AD cream A2 % AWALE 2o])3} CF*(Biostir AD cream 2 % 04% LAY
a= H7PAER Aol = ?ﬁ(’\e@%oﬂ = X)), FAMEE), 7H @A) 22 ofE
7ol WEHRTE controli ¥ CFitell= AZH2Q1 2 2fo] 7} gloltt.

w3k o] 67xfo] APkl Mouse IgE ELISA Kits o] &3t IgE #& =A}

(data not shown), controlxr @} CFaztell ztel7b fle Aoz yey uAdasS otE

N

o
oy
o &

HRGE A Bt G Ao WAHAG. ek AYGAGAA FolEd Aol
it AR AAAEL AT 5 g,

Control CF

a9 31. o}lEY & 5573 437 AR

Noraml; Normal, Control; Biostir AD cream-treated group, CF; Biostir AD cream with the

supplementation of Fermented Product 0.4% group
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ol Holsto] =5 Wofgt
A Ao Hoste ASE dHA dew, A5 WS Aloli= reactive oxygen species
(ROS)9} TNF-a 3 IL-1a9t &2 Aol E7FIS Abste] 7l x7]el A ol Sa3 9%
< o AIEE dEA vk WAAETE S48 olede ZaAE W A= TNF-q, IL-1a
2 NOt w5 AHAS 2345 2 & 5 e o= Huyi vk webs NO AA
A A= septic shock, T3 A%, st Bl AW AARZA L Y5 #E A7 &
EkA o] FolA ol 9lom, FHoi= Polygonum tinctotium, Melia azedarach, Cyperus
rotundus, Cudrania tricuspidat, &7, &M 1 5 St 2 HAEAA oldst =dAE 37| 9
3 B A7 WA

2 AT e AL EE 70% EtOH F=+°| LPS(lipopolysaccharide)= activated¥l Raw
264.7 celldl Al YEIE E5
factor-a(TNF-a)] £ "IX&= Q&S F7iste] nAdaEEo] AAA A nX= s F7lst

w7} Sk,

S¥® A E[NO production, interleukin-la(IL-1a), tumor necrosis

7} LPSE §5 8 Raw cell?) NO A ux& F3F

2F3] A 2> (nitric oxide; NO)+= ROS®| dFo= L—argininegildrﬂ nitric oxide synthase
12

(NOSs)& 74-frato]l A/ ¥+ radical®, A E ol *

2)
septic shock, "3 4%, FMWAs} B ASWIFZAA RS 7heA Fol #3 AF7F st
o] F£o) A3 It} Raw 264.7 celldlA] AL EE 70% EtOH FE2S 25-100ug/mLe] FE=
Azl AHgste] AAAEE NOYS 5433t} Positive controlQ!l LPSio| A& controlirol
Hl skl NO9 Aol 543 F7tetad ou, A3l 16h ¥H5 A, F5& 25 ug/mLY
FAARE FEE R EHoR FostA NO9 S dAldts o= Ytk

=

N
H 32). FE=0] LPSE =¥ NOo| S Ao Fo], 3284 Axs4o= Q3 cell

~

population®] A&l A 7]NE ARMA = MEZA AFS 1% MIT assayoll A o] A L3570l
D Aoz yehd vlel o] NO9 A A= FEEQ AELEAH SR 23 cell population
=

o] Agle] 7191 Aol opdol



o

A, o2 HE 83 meshima 57 2 A= dA I 2 AAQRA o=
g ARgE A 9tk oo A T2 43 & FEES 01 mg/mL - 3.0 mg/mLe] W=
Aelg A3, 03 mg/mL ooz Ae AATNA o4 A NO9 AL IAsI Tt

A Basith A ol Adet vuEels W A% & FEE2 1 mg/mLolAe] NO A4 Y
e Aol e uALEE] 70% EtOH FE22 100 ug/mLZ A 2]5}9lS wl<]
NO A s fFrAbste]l & wATEES 4y} vus] Ydos o 2 NO A GA

S5 M e ez AlRET

06 -

ry
04 -

E I

Sy

Y3

=3

— 0.2 -

: I -

]

o

| .

oo,

= _- 25 50 100 LPS({100ng/ml)
02 - Conc. (ug/mL)

a9 32, ZAEEE 70% EtOH FEE2 NO A nx= 93

. LPSE § 53 Raw cell¥) TNF-adl] "X = 9

TNF-a+= LPSHHE-9] 8 w7 A 24] innate immune response®]| $Jo1A 583 9IS 3
T}. Marcrophage®} mast cello| 4] 8] ¥+ TNF-a+= tumor cello] A2Z54S YeRdH, vHy
A whed w0l Ak E AFA LPSE TNF-af #HE FHZAIZAR
70% EtOH FEE 100 ug/mLe] s=oA TNF-a9 #HE 73}
(719 33). ¥, TNF-a} #dste] A EF=&d el Hargnt

AN =i
ZES mg/mLe FEE AR ot TNF-adl gk FoAQl A7 gle 2= Hagh



v gtk ey 2 Ao s nANEE 70% EtOH FEE5 ug/mLe X9 FAHO=R
T 100 ug/mLe =2 Agg Ao TNF-aE ZsHA A 7= Aoz Yergt

2000

F000
E000
000
4000
3000

TNF-a(pg/ml)

2000

1000

0 2h B0 100 LF5S

Conc.(ugfmlL)

a9 33, 2ALEE 70% EtOH FE59 TNFE-aAde] v x]&= o3k
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