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SEX  AGE mean P (vs Q1) pflorirend mean P (vs G1) p for trend
a1 0.8519 - 1.8456
02 05380 02158 08424 07420
10-18 0.671 0.808
a3 08340 01263 08330 02980
04 08434 0510 08443 08112
a1l 08T - 0.8717
02 08818 <005 0 8795 <005
Women 20-64 0.364 <0.05
a3 0.8745 0.1130 0.8800 <0.05
04 08795 0M18 0883 <001
a1 0.6995 - 07016
02 07045 042895 0.7063 04408
65+ <0.01 <003
a3 07108 0.0909 0.7084 0.3105
04 07198 <0.01 0.7189 < 05
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ZopgEYoap2E P ZOpg ATHAE| 2~
[ ¢ :‘kg = } [ SE3g3E 10kg ] [ 2kg ]

SeoEe| 1L eR T Lw FHppaEZC
200ml, 500ml 150g

OHFAT/I3 1 (D) oF3} wpag )

D SAZEEH Hef-oldzol= A frasd =F

=
- A$Y5-(Cinnamomum cassia Blume)9] &7184S& AM&3sle A= A

dE2 o= 2l

52 ARgE gtor XF, 4, 7F, AE 59 §EE AREH $e. SA FEEO
Aufo] AQlEAR Az HE-ofdRol=e BAS G ORE AAFH wepA S A
SHrEl FaAdES activity-guided isolations &-83fe] 23k 1 Ay 659 HdEZ=E
Jol= F A [syringaresinol (1), medioresinol  (2), coumarin  (3),

2-hydroxycinnamaldehyde (4), cryptamygin A (5), 3',5,7-trimethoxy epicatechin (6)]

b e E e
(@]
i
2
OH

4 OCH,
©,OH
1N 2
4 2 0OH 'OH

- 1 % medioresinol (2) ¥ cryptamygin A (5) 7} 7F& Holdt FAS H ¥ +=d (IC50 =

18.0, 10.2 uM), °]E<& B-secretases #tE= A4S A5t HEl-olH Rol= AAS
AAst= Aoz sl



Compounds (4 pg/mL)
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Compounds (4 pg/mL) Compounds (4 pg/mL)
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FTOo2RY HEl-old 2ol A A FREH =&
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TR FFAR AEE. 2 A Ay Ayt mad 3 BEs FEE0
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L e O, (W sk RO 703 00 10040 MO8 |
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Sl peb €00 1EHC] MEOH: Waser %301 5 7131}
l | MPLC (CHCT: MO Wanes 011t 11521y
CRB2-1 - CRB2-3 CRB24 CRA2S
Stiren ittty bAER TS ATl Semi Trep _\::rl i AL S0 o
| | | | Seni-Prep Bl min (ACN 17N 40 CRBS-1 CRBS-2 - CRBS-10
CRBI-I-1 CREB2-1-2 - CREZ-1-4
CRE-3-1 CRB2-3-1 Compuand f
Compomnd T Compound * i M i
Campond 3
CRES-1-1 CRBS-1-2 CRES-1-3 CRBS-1-4
Compound 4
Compound 5 Compound #
Compound T Comppounid 4

- 7% 3% Fehurwols, 3% ARE, 339 FRRIFAEFI HAHAS

M

@ OH @ Ho° OH @ OH O
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@ @ HO 0 OH O
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HEf-old Rol= o] WAL A= 1 FA4E 712S B-secretases HE G4
AAE Fal ol FolA
Compound 8 Compound 9
Compound7  Compound8 Compound9
Control PC 20 100 (ugrmpy Comtrol PC 10 20 (ugi
como PC 10 20 00 100 10 20 (g — e —| B-secretase — e — | [-secretase
- e e .- - sAPPp
i e —m (-tubulin

— — —— (-{ubulin

120

120
80 g0 2
g H
25 80 25 80
< %E 60 iz 60
1 L
40 - t‘,g §E
—; 40 =‘uw_ 40
1 :
1 - e -
0 . : - ) - — 0 - - - . == : ‘
ontrol

APPR
(% of control group)

0+
Control  PC 10 2 20 100 10 20 (pg/ml) Conrol ~ PC 20 w ) Control  P.C 10 N gy
Compound?  CompoundS  Compound9 Compound 8 Compound 9

3 AAxEHH = 9T A FadE =

Dl Hd s wzkelA s x2 AFEH I gloy o1 g3t 9st
Aoz AF B AL wug & Ajdrs Adx dujelA & 9458 dAlsh: SR o]
=5 3% glad 155 BEekdle 1 % isoramnetin AE e @R -olE FU A5
A EE 1Y

OEH,
e gy = OH
L |

3 L0
] 1 [= 3} OH
(LN - SN - L« S -
P .o A
B Sl e T -
] ° oM
oH 0 oH o a
Charcsd Formuls GOy, Chamical Formeia CrpMgOy;
Exact Mass. 540,16 Enanct Mass B40 16
e

SBT3 O -D- Rl 0y - O Dl dhide sorhanmnstin-3-0-f-D-glucosyl -8 -0-f-D-ghicosids

OFR.2 i P . OFE-3
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7 o o
QOCH, feth
OFB4 oo OFE-8 s O

gt gy
oCH,

S - o
oy ol HoE [
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Charbtal Fomuls. Cpghil
Exact Mass: 52417

saalliE

Chemicsl Formus: ity s
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AR S q -F'
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morhameetin-3-0-4-D-{8-0-4 rhamnasyliglucotios
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Ogedr71d 2 (E=th A3} e5F )

D & 53t 2 FEe s 3 = 59 944 2

- RAW 264.7 cell& receptor activator of NF-kB ligand(RANKL) (50 ng/mlL)E X33
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Baluf x| o A 4dxF wjokdbd TRAP(Tartrate—resistant acid phosphatase)el 74314
AM) = gl N2/ ko r AaE 3 Lgs 2 xalate] 50ue/ml (51.99%) ol A
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[ Control

310 ug/mi
[ 25 pg/mi
I 50 ug/mi
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** **

a=h
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¥

100 =S 100 5

~
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(5]

o
(52
o

N

o
N
o

Cell viabllity (% control)
>
TRAP activity (% control)
*

o

0
Ctrl Flower Leaf Stem Ctrl Flower Leaf Stem

<8 FEEReM AEAE Axsd H Regs ddda>

- GG/ A A Eo A EE= RANKo] RANKL7F ZAgtsle] 23ld TRAP 94 AlE:=
RANKL, interleukin-1, tumor necrosis factor-a(TNF-a)¢} 7S 52l x}ol] 23
A=E AE7E @ E o] 3l TRAP 44 /H]EE By 3 P 4 2Zno
A S0l YEUA 8= Al b 59 FRelA st=AlEe] TRAP €4 %

) Ztol Blalske] 50ug/ml (47.28%)% lOOﬂg/mE(39 T4%)oN A dA A F& GHEE
LZIS)

B C
=120 = b
o o
£ 100 oo L £ 100 :
(%]

; 80 * = 80
& 60 £ 60 *k
= il L = i *k
S 40 T 40
— m
Z 2 a 20
2 =
o g = 0

0 50 100 250 500 1000 0 50 100

Treatment dose (pg/me) Treatment dose (pg/me)

< 8 Fgsta A gaEAE BIAE A4

RANKLS spZA|E9] 23} 27] @A c-Fos9 Fx3sle] NFATc19e L&) 83k
stohal &4 . NFATcl 3ZA29] Eo] f-72 421 cathepsin K, TRAP,
&

A (calcitonin receptor, Cal-R), osteoclastassociated receptor (OSCAR) %



0]

71

B-integrin

T

.EH

57 S A~
o T 5T

Z]
S|

Cal-R¢} TRAPLS 214

714 EFAA A Cal-Re TRAPS] mRNA

P, 8 FF3 ZAel 79 Cal-R E S-S 100ug/ml 5o A

[oid
Ay

SHAl A

[

3 46.69%= A

S

o 2ol H]
71.98%= A

SR E!

jze)

B

4
;ﬂ

A

p—

0
2

o Bo] x

0
il

—_—

A

58 3T

3)

- wefA] RANKLE ¢

F7

o]s

o

T 9

*

TRAP
100 pg/me
100 pg/me

Control
Control

)

(lou02 %) dyyL Jo
uoissaldxa aalge|oy

100 pg/me

Cal-R
Control

100 pg/me

100 pg/me

ZZ2o| o34 Cal-R9 TRAPS] mRNA

Control

GAPDH

Il
=~

Control

(los3u02 %) ¥y-e Jo
uoissaldxa aane|ay

e

fd

2l

i
E
Ay
N
E

=

folJ

o
i)

B

e

it

\_.wmo

iz
B

SH

[}

(irregular shaped osteoclast, I0C)7} &4

Ay
s

B kAl

%
. RANKLell 9J8] f=%= daAE 23434 Foll 5

%

1] 2] #]

ol
;OO

MWO

o]
A

HH
e

=

o



Con!rol

$E3 dFEEAAe FEAE AT
Round-shaped osteoclast (ROC) formation derived
from RAW264.7 cell under different concentration
of ABB and Gin. TRAP staining was performed
after 3 days of culture, representing TRAP +
multinucleated cells. Arrow indicates that ROC
formation is obvious, and rarely was formed in
the Gin contained groups. Scale bar = 500 pm.
Control; only RANKL treatment, ABB;
Achyranthes bidentata Blume, Gin; Panax ginseng,
ABB + Gin; Achyranthes bidentata and Panax
ginseng mixture.

ABB &

Gin | &

o2 =Z=5o] TRAP A EE %o} #A¢o] 2 393 2ozl ¢l A] 1,
ol FEE 259 50 pg/mle] EE FXolA Z+Zt 43.51%%F 55.19%2] & A 3]
Hash 53 QA E3E 9A] 25ue/ml(42.03%)2F 50ug/ml (54.40%) Eoﬂ/ﬂ
FHlot . TRAP 43} mlx7kx & ROC &= 9A] Q1are w3+et RE o

hY
o
B
ol m

bt

259} 50ug/m oM & fEH ez Fofsi Fad

A [ Control
[ 25 pg/ml
I 50 ug/ml
ol — L
g
Q 80 # .
. <§E3 AWFEENA Y HFAL oA E>
by i *’_‘ Gin contamed groups inhibits RANKL- induced
g‘“’ bl . osteoclast differentiation from RAW264.7 cell.
T 2 (A); Total osteoclasts including ROC and irregular
= . shaped osteoclast (IOC) evaluated by TRAP
P + + ¢ + + ¢ solution assay. (B); ROC cells counted under a
ABB Gin ABB+Gin  ]ight microscope. Each column represents mean =+
B ‘ SD (*p < 0.05, **p < 0.01, ***p < 0.001) vs
10 P . A Control. #p < 0.05 as compared to the 25pg/ml
< w treatment. Control; only RANKL treatmentABB;
§ Achyranthes bidentata Blume, Gin; Panax ginseng,
5 % ke e » ABB + Gin; Achyranthes bidentata and Panax
;g 40 ginseng mixture.
3
S 2
@
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FLo A Cal-Re @A A& 25 pg/meell & 50 pg/ml sEANAE {2k
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<F-53 AFEEAAMY FAE AAad>
ABB and Gin mixture group inhibits
RANKL-induced gene expression in the resorption
stage of osteoclast differentiation. RAW264.7 cells
were treated with RANKL in the different
concentration of ABB and Gin mixture. RT-PCR
was performed to detect the expression of the
indicated genes, and performed with 25 cycles.
Each column represents mean + SD (**p < 0.01)
vs Control. #p < 0.05 and #p < 0.01 as
compared to the 25 g/ml treatment. Control; only
RANKL treatment, Cal-R; calcitonin receptor,
TRAP; tartrate resistant acid phosphate.
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Cell viability (%)
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[ Control
[ 25 pg/ml
50 .g/ml

<F-£3 AFEEAAY FEAE AT
Effect of Gin and ABB on the cytoxicity
and calcium accumulation of MC3T3-El
cells. (A); Osteoblastic cell viability were
treated in media with osteogenic induction
reagents (0OS) and different concentration

os + o+

+ + o+ o+

of Gin and ABB for 24 hours. (B); Calcium

ABB

150

125

100

75

Calciumaccumulation (%)

25

Gin

ABB + Gin
#

accumulation was assessed after 21 days
of culturing. Each column represents mean
+ SD (xp < 0.05, #*p < 0.01) vs Control.
#p < 0.05 as compared to the 25 g/ml
treatment. Control; only RANKL treatment,
ABB; Achyranthes bidentata Blume, Gin;
Panax ginseng, ABB + Gin; Achyranthes
bidentata and Panax ginseng mixture.
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H &S 298 Ax i AAedo]l 10£2.5%% ¢ 42 38.9+1.8% thH|ete] 75%
e A HAHE<0.0D)

@) (b)
400 sesede 50
ﬁﬂ' 40 —
E ) <CHRAEE F Ives FEEE >
 an i Results of ovariectomy surgery. Eight
2 100 i S weeks after surgery, compared to
' , ﬁ . : sham and ovariectomized rat. (a)
s o shan o Compare the weight of sham and
ovariectomized rat. (b) Percent bone
volume  of analysis region. (c)
Micro-CT 3D image of distal femur.
All values are mean = SEM #*p<0.01,
x:xp<0.001 for the wvalues of the
OVX-vehicle group compared with
Sham
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Fig. 1. Sensory test results of calcium—fortified milk
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Fig. 2. Sensory test results of calcium-fortified milk added Flavor.
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added Yogurt flavor(Yogurt ST-2468, SATIS, Korea) 0.05%
added Yogurt flavor(272E & 2810055,SAMJUNG, Korea) 0.05%
added Yogurt flavor(YOGURT 130328, NOCKS CO, Japan) 0.05%
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Table. 1. A= A 59 ets FE5=
_ /\] = = =1 o
w 1 = TEE < ==q
M Rk Pl e 28
A Arachis h 20 1.36 U2k Ethanol
= achis ogaea ) A
°° TPos: 100v/v%
Ethanol
Heoewmy Arachis hypogaea 20 1.1 =) Ak
80v/v%
Eth |
k- SAY A A Arachis hypogaea 600 18.7 En R ano
100v/v%
Eth 1
oA 27 A Arachis hypogaea 20 7.50 = Ak ano
80v/v%
. Ethanol
ol T Prunus dulcis 20 1.37 Ent ik,
80v/v%
Ethanol
AEEL= Vitis vinifera 'Kyoho' 40 4.01 = Ak
100v/v%
Ethanol
2L Vitis vinifera 40 6.92 R
F itis vini B LO0V/v%
— Viti 40 557 St Ethanol
x5 1t1Ss S, . Als
° op 100v/v%
Ethanol
SR Vacciniumm acrocarpom 20 16.28 = Ak
80v/v%
Ethanol
o} Alo] H] 2 Euterpe oleracea 20 1.18 w4k
80v/v%
_ Eth |
Tuka ST 5 o Citrullus vulgains x 20mL 30.48 = Ak ano
100v/v%
. Ethanol
ol At Panax ginseng 20 5.43 = Ak
80v/v%
. Ethanol
== Codonopsis lanceolata 20 2.36 = Ak
80v/v%
- . .. Ethanol
* Zizyphus jujuba 20 4.88 Et R
80v/v%
O € F= A&4% gAHS =7l € =, = A5 49 (BA 160mL,
ZAA80mL)e dEsl= &5 Wil 7Fdste] B9 o] Ao g FoJE0S w(HA 6417
A FolA FHF (HokA] 71%). RE F2AL olistel 12A7HEY £ A%l
g3 do] FEES g4


http://endic.naver.com/enkrEntry.nhn?entryId=3b0b96a0fdb6409685e78e08adfe734a

Table. 2. A= A5 dF F=5&
SR sy SR IEE S anx 2ze0)
FA1(2) FA1(2)
A Arachis hypogaea 20 2.62 iR, D-W
100v/v%
ZowI Arachis hypogaea 20 0.7 E R D-W
100v/v%
AN R Arachis hypogaea 200 7.56 =4k D-W
100v/v%
w-F- A A7 A Arachis hypogaea 20 3.5 ERt iR D-W
100v/v%
op Prunus dulcis 20 1.45 ER iRy D-W
100v/v%
ABEL= Vitis vinifera 'Kyoho' 40 5.9 EAR KNS bW
100v/v%
= . D.W
HEXE Vitis vinifera 40 6.75 EaIEs L00V/v¥%
D.W
JEE Vitis spp 40 8.31 ERt ik, L00v/v%
A H| Vacciniumm acrocarpom 20 16.89 = Ak D-W
100v/v%
o}alo] H] 2] Euterpe oleracea 20 2.32 v] = Ak bW
100v/v%
Futag s ol Citrullus vulgains x 20mL 4.94 Ry D-W
100v/v%
L Citrullus  vulgains 20 15.98 ERt ks b-W
100v/v%
o)A} Panax ginseng 20 2.04 = U4t D-W
100v/v%
== Codonopsis lanceolata 20 2.09 ERt ik D-W
100v/v%
5= Zizyphus jujuba 20 11.56 =4k D-W
100v/v%
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O MC3T3-El1 M¥ZE o] &3k ALP &4 =4 WS 153 WA 71 43k 23 717+e
AARs7] 98] MC3T3-E1 AlE 2x10* 7e] AZE o«-MEM HjA| 2 #F3}3L overnight
o MdstA . AlXe B35 FEs7] Y8 a-MEM A9 dexamethasone 0.1uM,
vitamin C 50uM, B-glycerophosphate 10mM= ¥ w#3}ujA] & &0 A E(control,
resveratro) ¥} 7 24, 3Y, 443F v el

M E9S lysis buffer® AFE3l lysis Al7]a pNPP (7]14) 50n =

37CANA ] PO % A7 5 &F o] W3S microplate readerE ©]-€3F%] 405nmol A
SRS 2 AY 2o g 2 ALP F%7F YElst e mela o] F9
ATl A= ALP assayv w8He AlZFeh=] 29 $o] Als)gt
Eshul A ko] whE ALP 4o W3l >
ol 2 3% I
ALP 24 %=(%) 100 99 96
QAT Z3et Alxe] FAE 7|Eow ALP 24 =S £33

O t&o=z ALP =4S 93 96-well formatol] 7F¢ 2 A3 AZT+E AAs7] el
MC3T3-E1 A% 1x10% 1.5x10% 2x10*71¢] AM*EE 96 well plate] seedingdt =
overnight ¢t vjokslg e, 232 Fx87] Y8l a-MEM HiA o] dexamethasone
0.1uM, vitamin C 50uM, B-glycerophosphate 10mM& Yo E3}ujA] & qlE0o]



AZ(control, resveratro) ¥} 7 243t v FAIF, o] % E3Fgk MEe] MEZEE lysis
bufferE AF&3&) lysis A|7]aL pNPP (7]2) 50ul. ¥} 37TCoA 1A7F vk-SA1 71 H
&3 5= 2] W3S microplate readerE ©| 83t 405nmolA AP S. 1 A3
2x10'711e] NEZE seeding 3t31S Wl ALP 4 %7 71 =4 vEhd &5 AFoA e

2x10'71/96-well o] AEE 283

<HES WE ALP &4 9 Wi

A E 5 1x10* 1.5x10* 2x10*
ALP &4 (%) 77 79 100
(2x10* 7MY AEFZS 7|Fo 2 39S wo) ALP A4 =S £33

O MC3T3-El1 AM¥FZE o]&3F Alkaline phosphastase(ALP) &A= =4

- MC3T3-El AXE o] &3 ALP &€A4& =A317] Y3 2x10'709 MEE 96-well plate
o a-MEM MR &2 E53}3l overnight &<t w3l e, 3= =37 Y8 a-MEM Hj
Aloll  dexamethasone 0.1uM, vitamin C 50uM, B-glycerophosphate 10mM<& Y& #3}
WA E 5o ME3 A 2d3F vl o] &38ke M A EES lysis bufferE A}
&3 lysis Al7]1a pNPP (714) 50u @ 37TColA 1Az wrEA7 5 FP=e Wes
microplate readerg ©]83Fo] 405nmelA SAHSS . o] wl AMESE HAE A5 HF
%+ 100 pg/mL . ALP 242 DMSORHS: A2g AEZd dg HAEZ 1A
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A |
EA &2 DW £
A A
Fig. 6. #2933 SR &ujtg 7ja
(DCM: ﬂiiiuﬂﬂo %, EA: odolAH o EZF, DW: &%)

- 7 7 AdE AN Oé A 2p el Mg Fdaaeds 918 MC3T3-EL Al
XE o]g3ste] WA MTT WS o]&ste] AxsAds dlst & wAx #£3 J=& &
4 A+ Alkaline phosphastase (ALP) @A EE =H3H

- MTT9 A% 5x10°71E 96 well plate©l seeding 3+ 3 Z}zbe] Alg9} E3lujxE A7 s}

I 594 %

MTT

Q on o 1:1
o 1=

ST o
M XSS

§Lo] d ALP%V\

&
Kel
-

8= 2x10'7E 96 well

plated] seedingstgloy &<dst Ayxfo]lE A7 %’43}01 5x10% 7}E 12 well plate©l

seedingste] E3ujA] =2

WA s)aL

S} AlEAE e 29 A AT

Cell viability
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B50 ug/ml. 0100 ngml
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- Compound 2 2! PSEZOHH AR E 23, O]E’biﬁﬁ EEZEYXE YEE =91

EAS =243 g3MFel F53 EA T 5 g5 o A1 A=vtEIYY S o83
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Compound 1 #8]: PSE8dA EZFEE A3 oledxd F2=ZX 5 WEE = 10
0.5 3t 4 Ay A=ZrmEIRYE T JAAAHAA vtF A=rtETHIHS o] &
sto] Compound 19| &&Fo] @& F1HRF Fola FSts5E sl PSE8-15 953 o
PSEB-1& o4z ZEEXE: WghE = 10: 0.5 3t &4 Ay AZnEIHIZ A
A ste] M AAe] Compound 1S 8 mg 53

715 &3kl 254 nmelA IA7F =R S B o] F W ﬂiu}ilﬂ]«ﬂm o]
&3t Compound 29 3&& &g & 4t 555 st 9



& 24 mg 859
- Compound 3 #]: PSE5AA EAEYE XYst vz F22¥5 H&2 = 9:0.5 3
of &4 Ad ARvEINIE WG PG A uF AR EIHIAHE o]&5}o
Compound 39| &&e] W2 3%k EopM ZstsSFe skl PSES-1& FS5F. ofF
PSE5-1& §vizd F22EXE: Wad = 10: 0.5 3 &4 49 a=2vEadyz A4
A dte] = Aol Compound 3 40 mg 53
YR EAS 5 g)
Silica C.C
| Mabile phase: Chlorcform @ Methanel = 9: 1
PSE1 PSE2 PSE3 PSE4 PSES PSE6 PSEV PSES PSE9 PSE10
Silica MPLC Silica C.C SilicaC.C:
Chloroform : Methanol =9: 1 Chloroferm : Methanol =9: 0.5 Chloroform : Methanol = 10:0.5
Compound?2 PSES-1 PSES-1
(24 mg)
Silica C.C: Silica C.C:
Chloroferm : Methanol = 10: 0.5 Chleroform : Methanol = 10: 0.5
Compound3 Compoundl1
(40 mg) (8 mg)
PSE= Penauts Sprout Ethyl acetate
Fig. 13. %32 EA 28359 Fade &2 34 e
O #dd 49 % 54
- Bod 24 3 2 £ E dotry] fa e ARvtEIGYE Y3 (‘ezd E
BRI IEE & =91:2:02)



Fig. 14. ¥23 faAEe] o5 a=zveEadgy g9l

- EARYE Eo 9d& A 71A EZE(compound 1, 2, 3) & NMR % MS #4189 g 3}
of Zt ~AEHS FHEPL AA EH X A4S 4ES

- Compound 19 3% £4: 'H, ¥C NMR ¥ MS A3, Fufds 7pNtez 3z 248
83t 1 A3 Adeninel.® % TAHE A7

HMBC HSQC

Fig. 15. Compound 1 ¢ NMR ~HFEH



[1-1] LC-MS Chromatogram : Compound 1.(RT : 0.87)
RT:000- 453 5M: B8 v
[T HL: 29184 i 1360616 = NL: 21257
PDA Total Scan POA Positive  compoundi#1z2.142
compound | AT: 084036 Av:4 F:
FTMS + p ESI sid=5.00
Full ms
{115,001 500.00)
i
| E
22 2p4 231 275 H
——
HL: 4. 80ET
et x
1003 114 Positive Base Seakf:
] FTMIS + p ESI
uo-] 1ok =500 Full me
1 [115.00-1500.00]
ﬁu: MS compound | 'IE::F‘W 2305348 g peed 150,
3 1 1340000 HL: 18454
20 Megative  compoundi#125-152
1 AT: 086101 Av: 5 F:
.| ITHES = p ESl mc=5.00
20 Full ms
] {18,001 500.00]
el [l HL: 20184
] ﬂ MNegative Bass FeakF:
B IThES: « p ESI
By we=500 Ful ms
| | | V15 001 500,00

&

&
gTiaafrraT1usiy

i

mn
197 261 ° 378 388 431 44 1

MS compound

LIS S e W R B I e o S R S e R R R B R e
1

2 i
Tima fmin}

=
S AYs. 1 A3 ThyminelZ 7% 4%

HMBC

HSQC

Fig. 17. Compound 2 ¢ NMR ~HEH
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[2-1] LC-MS Chromatogram : Compound 2.(RT : 1.29)

AT:0.D0- 455 SM: 58

Compound 3¢ +%

o

=

ML 151E4

ML: 4.00ET
agn Base Peak F:
Positive  Erag + pesi
Sid=5.00 Full ms
[115.00-1500.00]
M5 Gompoundz

1531104

146 mf

B8 QE3S

Pasitive

2530630

sogosg ) | |zespam | ]

ML: 4.80E4
Ne-gati\le Base Peak F:
TMS - p ES
E=5.00 Full ms
[115.00-1 500.00)
ME CompoundZ

117.0000

135\!1&7

Megative

2570000

1850000 2350000 l;mm s i

Fig. 18. Compound 2 o] MS 23

2A: 1Y, 3C NMR ¥

A&st, 1 A} Uracile® +% 4L 95

HMBC

Fig. 19. Compound 3¢
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HSQC

=3
=4

NL: 3.40ET
Compounc2eisa
RT: 128 ANV:1F:
FTMS + p ESI
=500 Fullms
|115.00-1500.00]

NL: B.77E4
Compouno2e2o
AT: 130 av:1F:
ITMS - p ESI

st=500 Full ms
|115.00-1500.00)

M
1%




- MC3T3-El1 AxZE 01

[3-1] LC-MS Chromatogram : Compound 3.(RT : 1.05)

AT 0.00 - 4896 SM: 58

DSt gss ML 2EHES i 1631106 NL: 3EIET
snnood = Totai Scan PO Compoanda# 146199
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A 3F& MC3T3-El celldl AHE sl ZZAE 23 ¢S o oy {3t 259
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MC3T3-E1 Al¥o] ZIAE F3= =37 93] Osteogenic differentiation medium
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Zpor =28 3Fzo|AE CTLY vlwsle] z2F =¥z (0.7, 1.5, 3, 6.2, 12.5,
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- ARE FEE 25N E CTLY Hlwsle] 7 =2 (0.7, 1.5, 3, 6.2, 12.5, 25, 50,
100 ug/mL) 3.7, 1.9, 2.2, 2.5, 2.8, 2.8, 7.8, 9.6, 8.8 #] =71¥9<& &g
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100 ug/mL) 4.4, 2, 2.4, 3, 2.6, 3.2, 8.7, 9.5, 90 H} Z7}¥S el

- 37l A= ODM #3}7F CTLe| H|3] S7F Hdom AxS 7%% A2 Al Xﬂ Sl A
ODM #3tut} =EAE 23h7F Al o]l B3len, a Agedas 234
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Fig. 25. RANKL stimulated TRAP Staining and formation of TRAP-positive
multinucleated cells in RAW264.7 Cells

- RAW264.7 A|3E9l receptor activator of nuclear factor-«xb ligand (RANKL)S §EZ H]
glste] H7pste], Fxol HldEte] SHIFAE BIU FEREHEA Lolrr] $8 5~100
ng/mLS H7Fste] TRAP @AH O 2 F o] IJZ A XE(ROC) 7I<+¢F TRAP &9 4

RUNGe |
Moz TRAP SAHEE 54, TRAP S 3 A3, AE%EQl bng/mLEUE sk
= a5 qulxﬂsTL_ w3 ¥ wEHE RS gelstalon T areeel 100ng/mL°ﬂ"1
7HE ks Ry AS g0
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Fig. 26. RANKL does-dependent induced total TRAP activity, and ROC formation in
RAW264.7 Cells

- RANKLs 2o gk A2 BEES dotRdks. X AEES 2o v ’8}0 < o,
RANKLS 5xH¥E 2 283 H)5389S. TRAP A% Ao A, iz SRS

100% % kS wW RANKL(5 ng/mL)e] 4%+ 150%, RANKL(25 ng/mL)°] 300%,

RANKL(50 ng/mL)°] 350%, ~1&]a RANKL(100 ng/mL)NA 370% % FxHol H]d s}

TRAP #A4 =7t Z71390 S

- TRAPGA ¥ sIEGE] gHAEZ +(ROOE AFstsls. dxa7 RANKL(G
ng/mL)ol| A= ROC7} W AR &S, RANKL(25 ng/mL)o A= welld oF 2071 9]
ROC7} &5 . RANKL(50 ng/mL)lA &= Ht 40712 ROCZF #A = A5, vpA =
RANKL(100 ng/mL)oll A= 3t oF 4771 ROC7F &A= A&

- TRAP @A, TRAP €9 &A% T8la T FIAHE B #2402 RANKL 5%
ujdlstel WAL RaE bt AL el HASGY] W), HEAL o v
% 3h}el NFATc1S RT-PCR¥} ¢-PCRO.% 29319, RANKL(5~100ng/mL) 5% <=
o7 AR

RT-PCR <83t 2z} ﬂ]é—? BT} RANKLS #H7Fsh Z2&FolA NFATcle 2do] F7psh

Ae G =d sol vldEste] S7FEAS. T3, g-PCRAAME mhx7FA] 2 RANKL
5o BvE sk NFATCH g o] Z71eel S, tix7¢ NFATcl 28 Z= FoxE |
2 #A¢rS  uw, RANKLGng/mL)°lA ¢k 2.5  RANKL(25ng/mL)olA <k 3.8,

RANKL(50ng/mL)ol Al ¢F 48] @& o] %9, afA 2 =52 RANKL(100ng/mL)o|A &= ¢
SHf HAE S
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Fig. 27. RANKL induced NFATcl gene expression levels during osteoclast differentiation
in RAW 264.7 cells
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2 ME AEF 9o glovt, 7HF 1 Ee 20 uMAl A Y AE BEELS °F 60%<)
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npxjEto 2 it B I AE(ROC)E 57433+, RANKL(50 ng/mL)E& A2 welle
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Fig. 28. FK506 inhibited total TRAP activity, and ROC formation in RAW264.7 Cells
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Fig. 52. Effects of Arachis hypogaea Sprout extract and roasted Arachis hypogaea extract on
body weight change of experimental rats

NC : non-treated group

OC : administrated with D.W.(ImL) daily by oral gavage 12 weeks in ovariectomized rats

RP : administrated with roasted Arachis hypogaea extract 50 mL/kg/day (RP1), 100 mL/kg/day
(RP2), 150 mL/kg/day (RP3) daily by oral gavage 12 weeks in ovariectomized rats

PS : administrated with Arachis hypogaea Sprout 50 ml/kg/day (PS1), 100 mL/kg/day (PS2),
150 mL/kg/day (PS3) daily by oral gavage 12 weeks in ovariectomized rats
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Table. 1. Effects of Arachis hypogaea Sprout extract and roasted Arachis hypogaea extract on

Serum Parameters in Ovariectomized Rats

) Triglycerid
Albumin Total-choles
ASTIU/L) ALTIU/L) ALP(U/L) e Ca(mg/dL)
(g/dL) terol(mg/dL)
(mg/dL)

NC 6.1+0.12  124.3+12.24  64.2+8.26  182.4%21.42 108.5%7.32 104.6+9.82  10.9%£0.42
0oC 4.5+0.10  145.3+15.45  58.2£9.24  168.2£16.86 128.7+7.54 68.4+5.45 10.1+0.38
RP1  4.9+0.11 128.5%11.22 57.847.42 182.4%+16.88 124.3%+6.23 78.5£4.82 10.5+0.28
RPZ2 5.2%%0.14 131.4%+14.23 63.4%£6.85  179.5%£21.04 119.4%%+5.42 82.4%7.25 10.5+0.44
RP3  5.1+0.09 126.2%%£1027 61.8%£5.58 192.3%x18.25 121.7+£4.84 84.2%%6.76 10.7%x0.38
PS1  4.6+0.12 132.4%+11.54 62.3£6.83  175.6%£21.04 118.7%%x6.22 77.4%6.45 10.4%+.029
PS2  5.2%%0.13  128.4%9.62 61.5+7.82 178.3%£16.78  122.1+£5.83 75.2+£5.82 10.4+0.43

PS3  4.9+0.12 126.5%*%11.34 65.7*x8.24 188.4*x17.23 120.4+£7.22  88.4*x7.25 10.5+0.32

Values were expressed as mean®*SD *P<0.05, significantly different from negcontrol group

NC : non-treated group

OC : administrated with D.W.(ImL) daily by oral gavage 12 weeks in ovariectomized rats

RP : administrated with roasted Arachis hypogaea extract 50 mL/kg/day (RP1), 100 mL/kg/day
(RP2), 150 mL/kg/day (RP3) daily by oral gavage 12 weeks in ovariectomized rats

PS : administrated with Arachis hypogaea Sprout 50 ml/kg/day (PS1), 100 mlL/kg/day (PS2),
150 ml/kg/day (PS3) daily by oral gavage 12 weeks in ovariectomized rats
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- ASTE A &0 Gddzdtel vste] molX = AEdFS Reoy HAdEd Fo4F F
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Table. 2. Effect of Arachis hypogaea Sprout extract and roasted Arachis hypogaea extract on

body weight change of experimental rats

Liver(g) Spleen(g) Kidney(g) Lung(g) Uterus(g)
NC 11.28£0.78 0.68x0.02 2.72+0.46 1.93+0.18 2.13£0.21
0C 10.02£0.56 0.62+0.03 2.41+0.42 1.58+0.22 1.42+0.15
RP1 10.85%£0.44 0.67+0.02 2.48%+0.29 1.73x0.19 1.75+0.22
RP2 11.26£0.48 0.75%£0.01 2.55%+0.31 1.62x£0.27 1.64+0.32
RP3 10.98+£0.42 0.70+0.02 2.52%+0.35 1.68+0.30 1.82+0.41
PS1 10.45£0.34 0.64%+0.02 2.42%0.26 1.70+0.25 1.65£0.36
PS2 11.28£0.56 0.72%+0.03 2.44+0.34 1.86x0.31 1.82+0.41
PS3 10.86%£0.42 0.68+0.01 2.56%0.29 1.76+0.29 1.75£0.37

Values were expressed as mean *=SD *P<0.05, significantly different from negcontrol group
NC : non-treated group

OC : administrated with D.W.(1mL) daily by oral gavage 12 weeks in ovariectomized rats
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Fig. 53. Effects of Arachis hypogaea Sprout extract and roasted Arachis hypogaea extract on
femur bone mineral density (BMD) of experimental rats

All values are means*SE. Means with different superscript are significantly different(p<0.05)
NC : non-treated group

OC : administrated with D.W.(ImL) daily by oral gavage 12 weeks in ovariectomized rats

RP : administrated with roasted Arachis hypogaea extract 50 ml/kg/day (RP1), 100 ml./kg/day
(RP2), 150 mL/kg/day (RP3) daily by oral gavage 12 weeks in ovariectomized rats

PS : administrated with Arachis hypogaea Sprout 50 mL/kg/day (PS1), 100 mlL/kg/day (PS2),
150 ml/kg/day (PS3) daily by oral gavage 12 weeks in ovariectomized rats
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Fig. 54. Effects of Arachis hypogaea Sprout extract and roasted Arachis hypogaea extract on
femur bone mineral content (BMC) of experimental rats

All values are means =SE. Means with different superscript are significantly different(p<0.05)
NC ! non-treated group

OC : administrated with D.W.(ImL) daily by oral gavage 12 weeks in ovariectomized rats

RP : administrated with roasted Arachis hypogaea extract 50 mL/kg/day (RP1), 100 ml/kg/day
(RP2), 150 mL/kg/day (RP3) daily by oral gavage 12 weeks in ovariectomized rats

PS : administrated with Arachis hypogaea Sprout 50 mlL/kg/day (PS1), 100 mlL/kg/day (PS2),
150 mlL/kg/day (PS3) daily by oral gavage 12 weeks in ovariectomized rats

B 2xpd=of E=Z3% LA AEZDEF S W FA] 58 HF
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£3l4] MC3T3-E1 Aol 7} s=9(12.5-100 ug/mL)E A sta 3dwujct az|ste] 7}
AR HE 7,149 s A7 APt S FAF
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Biosystems, Foster City, USA)S 33t PC

jq.x

A 90&=elA M-S 16%F

R 4L %
oF AR, AHA 60ERE A 25= 60x% 5o YFo] DNAZIES HeA|. 1 Fo &
FAAA A PCR BAHE T3 A3 SolvlAREY ZgolH= a3t 2o
A3 S (Table. 3)
Table. 3. A3} EojulARE2] ZlolH
Mouse
mALP F | CTGGTGGAAGGAGGCAGGATT 906
(alpl) R | CGTTCACCGTCCACCACCTT
mRunx?2 F | CGGGAACCAAGAAGGCACAGAC 493
(cbfal) R | TGAAGCACCTGCCTGGCTCTT
mOsterix F | GGCGTTCTACCTGCGACTGC 240
(sp7) R | AGGCGAAGTGGAAGATCGGG
mOCN F | ACTCTGCTGACCCTGGCTGC 949
(bglap) R | GATGCGTTTGTAGGCGGTCTTC
mOPN F | GCTGGTGCCTGACCCATCTC 990
(SPP1) R | CGACTGTAGGGACGATTGGAGTG
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Resorption stage
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2 gdAs oF 10 mL A% AHASAD QAT N A (plasma)S A7 H8 AAT =
Al 5 mL& EDTA blood collection tubeo] ¥olFi =4, Qold& EEo& 5 1000 g
o 1 15&%F A st FS5HE o] &3

Tk A (Serum)®] 45 AFHS AAAM conical tube ©l 5 mlL 93, 4 CoA A &
i A7l % 1000 goﬂ/ﬂ 1547 94 ZYste] FSHE o] &3 6&"” ZH—J7} e o "
ek S A oluf 52 7] 5o] A

of I& BT WM 5 1 AFES AEste] ATl 2ol

At A 2AS AHEY oAFAER FEE O AAT T 4%
PFA(paraformaldehyde, in phosphate—buffered saline;PBS, Sigma, USA)—E— o]-&3}¢]
Aatdls. dE=S AF & A% dd, 25 59 FAEES AA & F 4% PFA o 1
a3l

oﬁiﬂ

O Urinary deoxypyridinoline(DPD), pyridinoline(PYD) &4 kel

&4 xR deEA 9 Urinary deoxypyridinoline(DPD), pyridinoline(PYD)+® #3%&
Al =2 Balol & dFoz wEHo AUdAs Ao tALE A 3 Aoz |

b o Aol AL FeS WA ol FH A HER Eolio] wr}
e A glom, E AFo| A= Rat DPD, PYD ELISA Kit(Elabscience)& o] &35to] A3 &

K
o B e

= — a
— 1.5+ O 1.5- I il
(] [
o a
*k
"6 1.0- e e = “0_ 1.0 HEE Ak ——
E B _ o E - [ AR
2 T =
E 5] B S 0.5
S 05
= s s
o (]
oy L
Z 0o lEEE = 0.0 = = ;
i 1 T
— Sham OVX ADN 100 10 1 e SR SA0C AERE: U
i | T =roE
ok L
b e |
Fig. 65. 884 AX2 227l DPD, PYD 34& Bol awad 2l dof a3}3l

AN FH s Urinedl 4 DPD& i‘f%'& 43}
A7 s FgEs oW

VX ol A ¢ 1.51814£0.04 A% 7l = AS

ADN A2 % DPDY ¥%¥ 1.354) 7Ashe]
Sham 1353 H|Z38HA] Eol= olsh w3l A¥E st AAjel ZFeRS 100mg/ke,
10 mg/kg, 1 mg/kg #gste] &3 A3} 2ok 100 mg/kgol A DPDe] %7} ADNWHF
AarEE S g9 (p<Oo. 0005) PYD =gt AH3 urineolA] &1s Ay} OVXa-ol A
°F 1.85¥]+0.03 A= 27} = 72 31913 ADN A8 & PYDY %7 7hAshs
A .jom}omuq 2 283 43 100, 10, 1 mg/kgold OVXSt H]nl&}o]
1.49, 1.3, 1.364] % ﬂ—t— A& g3 (p<0.0001)

r lﬂol'
&
u
-8
s
L O

O}F_Hl

mlo
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OSerum total alkaline phosphatase (ALP) &4 &l

- ALP+= 23X 23F 7] viAR <A o, ZolAEd A EH|EHE AR ZIAE
o &Ads WrgstAr I ALPY Wk oA FElE. dAHAMES ol&ste] Bone
alkaline phosphatase(bALP)5=%]5 TRACP & ALP Assay Kit(Takara, Korea)E A}-&3}
o] 37}+3 (Fig. 66)

1.5+

1.0 T

&
Ly
i

R
FRRRERR

0.0

CTL OVX AND 100

Serum concentration of ALP(O.D)

Fig. 66. @40l frel8l ALP 242 Bal syad B49 sof avate

- OVX Zelld ALPS] &7do] £/ veus ZS glsklal ADNS Add I5elA
gl ALP ol oF 1.653v] A% F43] SolAw s 3l shols. ®3 ias
A Aoks AR shd& 4 100 mg/kgellM ADN Z15vHE 74 ALPe] &

A& ARlstglon AeF 10 me/ke, 1 mg/kgel= & pel7h gleslom w3

fe e e

O Serum Tartrate-resistant acid phosphatase (TRAP) €43

- TRAPY A% = &9 "HA= <84 o, 4% an =
d], ©] % acid phosphataseE ¥3gratt}ar &e#0S-. Acid phosphatase:= 3} A
of A, dax, A8, 9 o SAlete 2liE S48 FA x| EA5ks
L-tartrtae°] A &Ao] 2o tatrate-resistand acid phosphatase#} 3 (Fig. 67)

1.5+

1.0+ *

0.0

CTL OVX ADN 100

Serum concentration of TRAP(O.D)

Fig. 67. &394 #FAXR] TRAP S4S & stdaA 229 2 a8l
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- FZAME Eo] §42 TRAP €4S Ulx+7 vl H7tsiglon OVX 1E9 A TRAPY
FHE7F =/ dehdE s #9 3F ADNE AHge 1FolAE TRAPY A w7t oF
1.38MAE TZastdlom stk =4 2oks AP 8%lS 4 100 mg/kgolA ADN 1
=i TRAPS] &/4do] Za |, 22y Z9F 10 mg/kg, 1 mg/kgol= & A7k §l= A

O =&4 #4 Osteocalcin &4 =4

- ZolAM|Eosteoblaste] FHA Eolx nirE o AH 2 ZHAlosteocalcin(OC)o ™, v =z}
w712 @M Anon-collagenous bone matrix proteins®] °F15%E AL UL, «a
-carboxylglutamic acid protein®2 <#x OCE #al (5.9 kDa), HIEFY K-2]&% 9l
hydroxyapatite (Ca2+)- binding protein®. &, Zo}A| oA L%

- 0Ce] 24 5ol4 d
2o 17, 21 % 249 9 *3 3 a-carboxyglutamic acid (Gla) #7]1&& Z S
st #uk olyzl OC ¢Ale HIElYl Do} HIEY K 4o )& o|w, HElW
glutamic acid Z7159] a-carboxylations AF=3t= ¢ vHlEY DE AHH oz OC ¢
s =g =AM 0CY A3t 752 & dex A AR, = wAYUSS

53] 2wl pefsh: Ao F4W(Fig. 68)

ol ml-_l

Aol olg AurHel ME BHe FFH A®
3 Z

»

ol
il o

=3

£

o 1.5+

=

o

o

S

- 1.09 Ekx
o wkd T
e =]

E .

E 054

[

=

O

o

E o.0-LES .

S S ham ADH 100 1 (mgkg)
w

Fig. 68. ZolAEe 23 #al w7 0C 54 Fol dad 240 Aof 5799

- OVX &) A osteocalcin(0C)2] B %7} =7 YeElE 2L 3kelst ADNE Age 1
S M= 0Ce FAE7) oF 1.83v] AX 7+A3Q
7% 100 mg/kgolll ADN ZE9E 0Co &4

oL
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- AAE 7] Aol 22 AL WElsts nAHN FAES AAG] A& R 1 A
ARE 2% Eof 12A13F &¢F Fw3] FM(Washing)sh. =2 A& A A5 %

7] el dege] TS 70%, 90%, 95%, 100% o2 HA}b o] ©(Dehydration)S
T FEAA 1AIZE sk, o eE 100% FECIAME 2AZF A & 21 S o
23 2+ W (Xylen)(Sigma, USA)(1:1) el 90&, Aol 180 &<t A8t F
"d(Cleaning) #Hg& 7z om ofF A sehas Faf 443 &2t A F(nfiltration) Al7]
31, 3Zvj(Embedding) 3t91S. mlAwto =z %A RS wE7]/(HM 315 microtome,
Walldorf, Germany)& ©]-&3t 5 um F71= ¥H4d(Cutting) ot =4 dHS WA=

- Arel 24 23S A, A uE (10 379, 100%, 95%, 90%, 80%, 70%,
STl A guata, A A7 Agst | 24 122 Abdel] ZE ¥ Harris &lvk
549 (Simga, USA)Oﬂ/ﬂ 2087 dAERon dM F sEE Zo FAste] g =
FuiEAdS AAGY 22 FES SFF oA FAG H, 1% ac1d—a1cohol°ﬂ 1~29 &
To Ao AAE rtEAdES AA sls. AN AAE AS g2 3 F 0.3% dR
Yol A 20%3F vk B A S AR ZAFELE oAl ol 287 AEAS JA
stal 80% olebEo A FAS H @5-AAS AXA Aoz FyYs) gk F nfE &
I AW SHAE o] 83 =4S des & dvnd #F 3 (Fig. 69)

10mg/ml-=tof

)
fn
oX,
jal%
1=

Fig. 69. WAzl zHoks A3 $
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of 12417t
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123
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el
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& o
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7
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fite)

1ol
oh

5.
H

=

I 4417 s<oF A F(nfiltration) A 7],
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=

| veel g

F47](HM 315 microtome, Walldorf,

T

39

1} (Embedding)

YA
-

Bl ¥ Harris 3|7}

)
=

o

, 100%, 95%, 90%, 80%, 70%,
v

e A

i}

tol
G o)
3:1)‘_

=

°

A (Cutting)

=13
=1
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juy
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o
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=
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-
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10mg/ml-=He}

adzAgdl #okE A & F A 54 94

ADN, #eF 100 mg/kg, 10 mg/kg, 1 mg/kg T vl
= %Fﬂé‘}oq 4% PFA o 143 5 st xufjgh 5 24 &
FAE A g AEEAES AlxdAAt A

Aoz QlEu o3 WMyl BE OFEolA #Ey

=

==

O HEE WAL BE BY L BA

- 4% PFA] 9la] aAHo] 2743 o]Fofxl dEIs = A A ds FG7I
1

(Three—dimensional micro focus computed tomography; micro-CT, Sky-Scan 1176,

Skyscan, Kontich, Belgium)& AFg-3slo] 23}

- Y3 u X-ray Gl 93] vl2&= AES WAEy] 8] duk vd fjow AlgE Ao
X-ray A9 T 714 A2ZESY ]01 A AE Ax=goeg Qi T2 HAL
2000%1336(medium), ZFHle} =4 18 m, EHE 1 mm Alummmm.cli AAsE E =

2INela BA ATE J]OJ(CT—analyzerTM Skyscan, Kontich, Belgium)E A& EE A
1 Fx27F sdskA Adsta, el 1.8 mm "ol FFollA

o TAE WAE fo} BAT

£
_1>~l

- A2 @H=(Sponge bone, &FE)S wElstal A At Fr|AstE AFE A A g
% AF 4¥]&@Bone volume/Total volume, BV/TV), AFF¢ 7 (Trabecular
thickness), 2F&2] 4*(Trabecular numbers) A8 HS 7FA 3L A&, tE =9
22k & omx] o} 3%} YA owAE A FHFig. 70)
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40- Result of micro CT analysis(EV/TV).

Sham OVX ADN 1 10 100 mern
ey

4%+ (Sham) #4237 W 33 (bone volume(BV)/ tissue volume(TV))7} 9% W5
N AE=29.645.28% o]i, &% diEZe A 35.7+3.23% oH, k_h_%éxﬂg Fi

(OVX)toll A 2 thEZolAE 13.242.93%0]31, 8% ¥ o 3= 11.6+3.38%
AdS gelst

S Foha= BARE G Q= Aledronate(ADN)S 12018 =9 H$ 25.4+1.67%
ola, S EZ EZAE 28.7£1.67% X7} LERS. TuJ (BV/TV)7} ADNY] =} &3}
RS A ShamWs S7HE = AL #2152

2ok 1 mg/kg Fodt Ay 9% diEZolA T 15.3£4.25% o©]il, LEZE UlE =] A
11.2+3. 16%0ﬂ 5. ZeF 10 mg/kgs Folgh A3 9% tiE=olA 18.9£3.24%°]11, &
Z g E =9 49 21.0£4.26%% 2

ZkeF 100 mg/kgs Fold Ay 9% oiE=olA 23.9+3.78%°¢]3L, 2LEE UEHIS
25.2£3.45% & & WEE A% A7 v S 2 doAE W FI7F AaEe
AL FAstdon FAddzTeln Zuds ARAZ 4Hz ADNE A 23 Sham1
w W oW 2L SUbEE AS SHEEls

AhdE Al Ftes AsARAE BAE Bl WA FEHZAQ ks sRE
= ﬂfﬂﬂ A3t 1, 10mg/kgell A W 3= ADNUHE 27} S7h e AS - ¥l
foF 100 mg/kes 7ol A& o the FAYTI ADNREE W F-3jo] £27} 571 5
= ;4% gelsto]l zkeF 100 mg/kg7t EthESARAZN S ThsA o] ol AR

b.NNF) =4

lo

=30 2 AFFo 7 Ae4E w uyr)t F7)t s AFEe] 4
b wess W sask 48 wed 24 2ok 100 mg/ke Fol7h ADN ©E 23 4o
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Result of micre CT analysis(Th.Ma).

Trabecular number

- e AFE FE UF 580/ME YERe 1S
T oF 26N E AAE fags FRlEe. & 2
AT i oF 436712 SUkske Ao . =
A da 2 2520 #7F 1, 10 meg/kgollA= 2 W3} =
°F 3837§% ADN w@hg AF=9 7 Frhske S &
ZFeF 100 mg/kg o7} ADN wh =3 gl 43

O &k 8 A+ Fo A Th.Th(FH) =4
T 0407 Result of micro CT analysis(Th.Th).
E
T 0.08
% 0.06+
£
5 0.04
E 0.024
.
= 0.00- ‘
Sham OVX ADN 1 i kg
Fig. 73. 2ok A g3t dadA &l L2539 A5
—ztef ARl A, BE OFolAde &2FF  F/(Tb.Th) SAHZAI  Hx

0.066667+0.007638, ] 0.069333+0.004163 #o= FAFSH %S RSl& (Fig. 73)
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O HE =2 TRAP ¢4
- ZAFE A e AAGL A5 AAF FH 37 T basic stock solution (sodium
acetate; 112 mM, sodium tartrate; 50 mM, pH 4.9, in distilled water, Sigma, USA)9]

Napthhol AS-BI phosphate substrate; 44 mM (in 2-Ethoxyethanal, Sigma, USA)S #H
Fhabel 1 AZHERE QB4 WHEA )

- ¥kg ¥ basic stock solution®] sodium nitrate solution (470 mM, Sigma, USA) ¥}
pararosaniline dye solution (164 mM, in 2 N HCI, Sigma, USA)S Y v &2 4 &
NS Wy 1287 37 Cold GMe, Ay ZAFRS ==2w =438 5 0.02% Fast
green (in distilled water, Sigma, USA)Z thxgAMs & Qe T3 A4S AR &
e EG NI AW ISetaE ol & deF (Fig. 74)

Tmg/ml 10mg/ml 100mg/ml

Fig. 74. Histological observation of femur TRAP Stain

AFES TRAP 994 3le] TRAP 84S zton s A s
3 40, 200x wl&=2 BAEH(Fig. 21). A W] tal&
AE-I(m-1)F T A

AoreaS 6.311.270¢ F=AlE7E #FEEHA S (p<0.001), FaHAE-9FFoAT
+4.6709 F=AE7F BEEAS. ADN 200 pg/ks Folo-S 8t£2709 dxAxrt #F
<0.01), 2ZreF Fx=W= A7 Al 1 mg/kedld 22.3+£2.770, 10 mg/kg A

ﬂ?ii(
+1.370, 100 mg/kg A 10.3+1.470¢] stz A E7F 29 (p<0.05)

15.3
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Frap assay &)

st RAW cell®] &
4 aYE A4S
s AEEAAT
(MTT assay) 4
NO assayE Z &3t
A3 ThEiEE e
wEEe  EAEo

Hopd s GP&
3

¢l ELISA kitoll o
o % A34E ¢
3

g T E
=9 g Ee diE
7} 7} 9o &Akshs
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- F Fd 9N S EEE AEE 98] 71 (casein, whey protein)9] ZhiEd] AT
A ;A ol Abgo]  7beeh Ad8  protease?l Flavourzyme, protamex, Neutrase,

Alcalase % Pepsing 7129 1%(w/w, ©¥d 7]5) 7 ste] H24 pH 2 222 HAs)
o] 3h W& & DH(Degree of hydrolysis; %)#tS 3H¢lsto] 714 7teRsjes =A%

Table. 1. Protein hydrolysis enzymes

E/S
Enzymes Origin Temperature (C) pH , Manufacturer
ratio
. Novozymes,
Protamex Bacillus sp. 50-55 6.0-7.5 1/100
Denmark
) Novozymes,
Flavourzyme Aspergilus oryzae 45-55 4.5-7.5 1/100
Denmark
Bacillus Novozymes,
Neutrase ] ] 50-55 6.0-7.0 | 1/100
amyoliquefaciens Denmark
. . . . Novozymes,
Alcalase Bacillus licheniformis 50-60 6.5-8.5 1/100
Denmark
) porcine gastric )
Pepsin 37 2.0 1/100 | Sigma, U.S.A
mucosa

Table. 2. Absorbance of Casein and Whey protein Hydrolysis treated 3 hours by various

proteolytic enzymes

Substrate Control Pepsin Alcalase Neutrase Protamex Flavourzyme
Casein 0.207 0.205 0.166 0.234 0.254 0.210
+0.0064 +0.0019 +0.0034 +0.0031 +0.0127 +0.0113
Whey 0.305 0.276 0.195 0.262 0.381 0.272
protein +0.0037 +0.0026 +0.0049 +0.0036 +0.0164 +0.0098

*Casein : Casein from bovine milk (Sigma, U.S.A)
*Whey protein : Whey protein concentrate — 80 (Marquez bros. Int, U.S.A)
*Absorbance is determination about TNBS assay using UV/Vis spectrophotometer(A340nm)

O /M AFSF-H)Y H7F 7heidls 71d A
- S Y gwE SRR E AXE 98 WPC-30, WPC-60, WPC-80, Casein from
bovine milk, WPC-80(Whey protein concentrate—-80, U.S.A)S J-ujsle] z+zh 7|t A=

(7)ol A8 7Fed(Eslx, 71ed, AF 84 R T4 7he 712 §) AEE Fdl 24

G A oAHQl ZheEdls H7F AlEe] T1d s A
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Table. 3. Whey protein concentrate (WPC-80) certificate of analysis

Chemical contents (%) Method
Protein (Dry basis) 62.08 Kieldahl, APHA
Moisture 1.55 Vacuum Oven, APHA
Fat 5.80 Mojonnier, APHA
pH 6.45 5% solution

- 5 Fd dwmE AR E Axsr] 8 10% WPC-80 solutions A x3s 10%
WPC-80 solutione &4 HEE EF3 A ¥ WPC-80(Whey protein concentrate—80,
US.A)Z Fig. 2.3 & wyog dAi AAsol 10% (w/v)o 2 wighalo] wisgh Ao 2

=
=

- bl AEAl Fu13d G B gIM AlxrE 7be ke 10% WPC-80

& st om, At 4 ¥ whey protein® 22 f e @A

1 dwAdo] g dojurnz AHg xS AAs]
o =

2 65, 80 % 95 TolA z+7z} 30, 15, 5& A4S

solution #| % &
Q] casein®] H]& @&
3l Lab.scale’}¢] 2kt

Yok

f

65 C, 30 min 80 T, 15 min 95 C, 5 min

Fig. 1. Denaturation protein according to sterilization conditions of 10% WPC-80 solution

23k 4= 9)S. LTLT(65 C, 30min) 2F

=

whey protein®] & A g

Ao R ZEe Ao=E AlREH T}
J

2ol

P AT AEgRe F
o

=

FEdee AFAE A
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Steribizalam

+~ (5 "C. 3enin & waber baik

W
Coolng
e BLCL In water bath
Morage (uppler 4

Fig. 2. Process for 10% whey protein solution of WPC-80

=1 24

- wuE eRe G4 2Ae Tabled.o zhom Adste] ddsgon, Qe
WPC-80< AF&-3t. H3H Pepsin®l 29 HA pH 24 5 pHZF Holel| we} WPCel
WA e o R Qdte] AE HEgAo EAIV ooz HuEoe F 479 JlgERE &
2R VMR ES AR

Table. 4. Condition of the whey protein solution hydrolysis enzymes

. Temperature ]
Enzymes Origin ) pH E/S ratio | Manufacturer
. Novozymes,
Protamex Bacillus sp. 50 7.0 1/100
Denmark
. . ; . Novozymes,
Alcalase Bacillus licheniformis 50 7.0 1/100
Denmark
. Novozymes,
Flavourzyme Aspergilus oryzae 50 7.0 1/100
Denmark
. . . Novozymes,
Neutrase Bacillus amyoliquefaciens 50 7.0 1/100
Denmark
- Zbae] &4 #HA pH A2 1 N-NaOH=E m%—a—}aiguq 714% Fig. 1.3 & =99
© % 10% whey protein solutions A Fsfe] 2 ALE-3F 2. E/S ratio= @ 7]%

1% (w/w) vl&= F7bsto] 7h¢

%)e S43(Fig. 3.)

A= 24037

- 162 —

Ao T EEE (



DH(%) = h/hnee X 100

h : 7}52a A A48 a-amino group protein®] 5T (meav/g)
hhot © T A 1g & o} =4te] % (meqv/g)

25

i P

¥ W

Dugrien af lvpelpobyan {90
x

1] E]1] 1] i 120 150 1EQ 210
Period al hyedrodysas (ming

Fig. 3. Changes in degree of hydrolysis (DH) of the whey protein solutions during hydrolysis

by various proteolytic enzymes
*Reactions were carried out in a water bath at 50T
*All enzymes were applied at the concentration of 1 : 100 (w/w, protein) to the solution

O SDS-PAGEE %3 whild 715 3]E&E 2] profile A}

- 10% WPC-80 solution® AIZFtHE 7hedaiee] A7 x5 &1lshy] 938
LaemmLi®] ¥wel wel SDS-PAGEe 9l 543, ¥A% 542 240252 30% 3t
% S 3

=
S 15% acrylamide gelS A Fste] A7]|d% & gelS GM, &4
S 93t A (marker) 2
U.

standards(Bio-Rad, U.S.A)S A}-&3%+
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Fig. 4. SDS-PAGE patterns of 10% WPC-80 solution hydrolyzed

with protamex at 50 C for each times
xprotamex - Protamex (Novozymes, Denmark)

*A  Precision plus protein dual xtra standards (Bio-rad, U.S.A)
*B : 10% WPC-80 solution after pasteurization(65 T, 30 min)

L

3z

Fig. 5. SDS-PAGE patterns of 10% WPC-80 solution hydrolyzed

with alcalase at 50 C for each times
xalcalase : Alcalase 2.4L (Novozymes, Denmark)

*A  Precision plus protein dual xtra standards (Bio-rad, U.S.A)
*B 1 10% WPC-80 solution after pasteurization(65 C, 30 min)
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KDa ______

Fig. 6. SDS-PAGE patterns of 10% WPC-80 solution hydrolyzed

with flavourzyme at 50 C for each times
*flavourzyme : Flavourzyme (Novozymes, Denmark)

*A . Precision plus protein dual xtra standards (Bio-rad, U.S.A)
*B 1 10% WPC-80 solution after pasteurization(65 C, 30 min)

Fig. 7. SDS-PAGE patterns of 10% WPC-80 solution hydrolyzed

with neutrase at 50 C for each times
xneutrase : Neutrase 0.8L (Novozymes, Denmark)

*A . Precision plus protein dual xtra standards (Bio-rad, U.S.A)
*B 1 10% WPC-80 solution after pasteurization(65 C, 30 min)

- Fig. 4~7.7} o] A7|95 & o] &3l SDS-PAGE patterne &<ld] ®H ko, Alcalase
2.4LE o] &3 10% WPC-80 solution® 7}Eal&E2 zF A|ZF¥E patterne Fig. 5.0 A4

el mhel o] BSA, a-LA 2 B-LGE WHEAF & A1E6HA b o] vk g A
7Fel 240% o= A3 7R, o]= Fig. 3.9 715E31%(DH; %) A3k 1))
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How vhehg

- Fig. 4.9} 7.9 Hol]+= wvle} o] Protamex®t Neutrase 74-F a-LASF B-LG AlelY

ok 15kDacll A EolF oz 7lgEREEo] BAE, o] FZ gel filtrationS
A E FERE T o<

- T Re ARE wPoR FF AL AMF Astl UE A5RAEOH, %) 2
= 5 9 axdeY 20 43 @

2 AYE R AR
S9N AN F A 48T o4

B A9ud sRAEy 2 2 3A

O Gel filterations ©]-&3F Wz 7l&-=Ea&E &

- Alcalase 2.4L, Neutrase 0.8LE ©o]&3% 10% WPC-80 solution 2y 7y o] Tl

Z3te] 7195 S T3 SDS-PAGE patterns #9213 & Fig. 8, Fig. 9%
o]Z EUl&Z FPLCE ©]£&3F Gel filtrations F 33 gH

Fig. 8. SDS-PAGE patterns of 10% WPC-80 solution hydrolyzed
with alcalase at 50 T for each times

*alcalase : Alcalase 2.4L (Novozymes, Denmark)
*A  Precision plus protein dual xtra standards (Bio-rad, U.S.A)
*B 1 10% WPC-80 solution after pasteurization(65 C, 30 min)
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Fig. 9. SDS-PAGE patterns of 10% WPC-80 solution hydrolyzed
with neutrase at 50 C for each times

xneutrase : Neutrase 0.8L (Novozymes, Denmark)
*A . Precision plus protein dual xtra standards (Bio-rad, U.S.A)
*B 1 10% WPC-80 solution after pasteurization(65 C, 30 min)

22 3}7] ‘1‘]6H Hiprep 16/60 Sephacryl S-100 High Resolutlon ﬁﬁj% 0]€3 FPLC
systemo. 2 7[R E EeE 18s)

- running buffer(0.05 M sodium phosphate, 0.15 M NaCl, pH 7.0)& o]&3t] 3 1.0
mL/min® 2 7AZ7](Detector) 280nmelA 7FE3lE 100 pLs FU 35k

aEe 2T

Al mAu F1
i Fl —
i _ 400 | |
e o]
gn 3 | |
= | F3 F4 B
= =]
S w | /\/~ S ‘
8 f \ps 2
PR \ ~
< b | s 200
o ol \ < ’
(S | - O
g ! F2 | Qs
SRy Y -
2 1 \ F6 g 10 F2
2 ni / /] \ 5] ’ \
2 m [\ — W 2 __F3 F5
o V \/ = \ F4
104 \ ~\/, <€ % | } AN \— S
| N \ N | | S
0 e i — o S .
A 0 B N W w w 150 WM M MW S S S Y ‘A A M
mL mL

Fig. 10. Separation of WPC hydrolysates Fig. 11. Separation of WPC hydrolysates
using Alcalase 2.4L in FPLC system on using Neutrase 0.8L in FPLC system on
Hiprep 16/60 Sephacryl S-100R column Hiprep 16/60 Sephacryl S-100R column

- FPLCE °] &3 wAzE waud Zledaes 289+ 2d5 I3 23, Alcalases
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o] g3l FetMa V4R E S Fraction 1~79 #3ES #8392, NeutraseES o] &3+
ez 7R E S Fraction 1~59 3 ES 259 e

- 7}7te) wAr

1/10%= 553 &
83

QHE

352 Amicon Ultra-15 Centrifugal filters Ultracel-3kE ©]-&3}¢]
.2um syringe filter2 filtrationdt T -20TCoA Hsle] MEZ A}

O HPLCE o] &3 fawd 7I4=Ea & A
- o] FABvEIHIE o &3 FHd eEEE FEE GAE FYsilen 0.2
M sodium citrate loading buffer (pH 2.2)5 o]&sAoz AA

Pharmacia, Uppsala, Sweden)E ©]-&3}o] 4 X333 S

analyzer (Biochem 20,

d

Table. 5. Amino acid composition of whey protein concentrate (WPC) and peptide fraction

eluted from ion—-exchange chromatography of Alcalase and Neutrase hydrolysate

WPC Alcalase F-1 Neutrase F-1
AA (%) (%) (%)
Asp 7.55 4.13 4.34
Thr 8.49 2.27 ND
Ser 6.53 2.45 2.75
Glu 17.80 6.81 6.53
Pro 8.27 ND ND
Gly 3.87 ND ND
Ala 9.07 18.38 18.17
Val 4.90 3.19 2.98
Cys 0.68 7.02 7.83
Met 1.66 2.56 ND
lle 4.93 3.23 4.20
Leu 10.36 7.18 6.95
Thr 1.73 ND ND
Phe 2.81 16.58 17.26
Lys 8.29 17.97 19.44
His 1.42 5.88 5.64
Arg 1.63 2.35 3.91
Total molar ratio 100.00 100.00 100.00

*peptide fraction : Peptides less than 10 kDa

*Alcalase and Neutrase hydrolysate : The WPC hydrolysate was produced by thermal
denaturation of the WPC (100TC for 10 min), followed by treatment with Alcalase and Neutrase
(1% on a protein basis) for 120 min

*ND ! Not determined
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A & A3 Alcalase 2.4 LE o] &3 7Ieisle BIEddA= 424 obr] 14kl
gelgglem, Neutrase 0.8 LE o] 83 7l5itals B2 e %_ 20| ou]-Ato]
gl

B 282 7 EdEd 7s A8 (Fd, 343 AF

O feuA ArEaEe 24 s 54
- fENd PR 24 HEEES SR8 98 7o 2
y kit

&9 )3k Quantichrom
t (DICA-500, Bioassay systems, U.S.A)S ©o]-&3F #¢

calcium assa nEsy 544

4= {1333}9&%

= w38 &3Y StandardE 5 pL #53% $ working reagent 200 uL &
7F HF$A171 t}S- Mircroplate reader? 3 %% 613 nmo = AA3}
FEE S48 eH control(x=T)® CPPE ] 833+

a a
10 . "
a

b

8 c T
d |
4
=
cPP A F

1 F2 F3 4 F5 FB 7

Fraction number

Calcium content (mg/dL)
@

Fig. 12. Comparison of calcium assimilation by separations of WPC hydrolysates each
fractions using Alcalase 2.4 L

*CPP : casein phosphopeptide

*A | WPC hydrolysates using Alcalase 2.4 L(novozymes, Denmark)

*F# . Fraction number in FPLC system

*All samples protein concentration were 200 ug/mL

*All value were mean®SD of triplicates

*a—d means with the same letter in a column are not significantly different at p<0.05

- 169 —



10

8
A
2
]

CPP

Calcium content (mg/dL)
8)]

Fraction number

Fig. 13. Comparison of calcium assimilation by separations of WPC hydrolysates each
fractions using Neutrase 0.8 L

*CPP : casein phosphopeptide

*N : WPC hydrolysates using Neutrase 0.8 L(novozymes, Denmark)

*F# © Fraction number in FPLC system

*All samples protein concentration were 200 ug/mL

*All value were mean®SD of triplicates

*a—d means with the same letter in a column are not significantly different at p<0.05

- FeZEdE SAHLYS A3 Ay Fig. 63 o] 7]& A83%F CPPHU =& Z4 7}
E3lss Holv 2852 UEYA &a

- 284, CPP dUlH] 7FitslES ol 838t &8 &l digh 977k ¥ AHst ol &% U=
AL 3 D AAE FjA] A A v 8dte R JHE AAES dHE 4 Qs Ao 3
o

O Fawd 7IeEalee 39 a9 54
g9 gy A4S A Ao dauistuoa FgHe RAW264.7 macrophage

lor

™ 10% heat-inactivated fetal bovine serum (FBS),

cell(Cheonan, Korea)g ©]-&3t%
%35l Dulbecco’s Modified Eagle Medium(DMEM) Hj#]

1% penicillin—streptomycin®]
o A vl st Ao ALE-F

R e s o
Lo st Axrsds
Alcalase®} NeutraseE ©]-&3F fotuld Z
S 5 ug/mL, 15 ug/mL, 30 ug/mL&E AZEsle] BF3 & MTT AS &3 &
= SAsA S

uE O

A

o o
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Fig. 14. Effect of fraction of WPC hydrolysates using Alcalase 2.4 L cytotoxity in
RAW 264.7 cell
*All value were meantSD of triplicates determination from 1 way ANOVA Dunnett’s

Multiple comparison test (p<0.05, significant compared with un-treated control;
#*p<0.05, **p<0.01, ***p<0.001, significant compared with positive control(101.247%)0)

100

(o: ]
<

Cell viability (%)
2

40

20

=F1 ®F2 ®F3 ®F4 =F5

*%

Sug/mL 15ug/mL 30ug/mL

Protein concentration

Fig. 15. Effect of fraction of WPC hydrolysates using Neutrase 0.8 L cytotoxity in
RAW 264.7 cell
*All value were mean®SD of triplicates determination from 1 way ANOVA Dunnett’s

Multiple comparison test (p<0.05, significant compared with un—treated control;
#*p<0.05, **p<0.01, ***p<0.001, significant compared with positive control(101.247%))

assay)< 3sk A3} Alcalase®t NeutraseZ

T
FRAES ExEE BIE 2E 80% o]ate] MEE(cell viability) S

S Felstel fEMA ASRABY BASE IR ALEHY] gt Ao

2 NO assay®} ELISA kit 28-S 73s19S
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- fEmd sleraEe 39 5%E Z4a] A9
oxide(NOYE o] &3 §ehud F15Ralge] BAgw 252

LT

- Alcalase®} NeutraseE ©]&3F foWzd 7R &9 Ex=E B35 3 g &
S 5 ug/mL, 15 ug/mL, 30 ug/mL%Z 3% % Lipopolysaccharide(LPS)® 935S #F%
atal o] w A= nitric oxide(NO)Z Griess reagent$t WH$-A171 & 53522 =419
o
=]
= "F1 mF2 =F3 WF4 wF5 sF6 =F7
100

% 80

8

g 60

=

S 40

=
20

Bug/mL 15ug/mL 30ug/mL
Protein concentration

Fig. 16. Effect of fraction of WPC hydrolysates using Alcalase 2.4 L cytotoxity in
RAW 264.7 cell

*All value were mean+SD of triplicates determination from 1 way ANOVA Dunnett’s
Multiple comparison test (p<0.05, significant compared with un—treated control;
*p<0.05, **p<0.01, ##*p<0.001, significant compared with positive control(101.247%))
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Fig. 17. Effect of fraction of WPC hydrolysates using Neutrase 0.8 L cytotoxity in
RAW 264.7 cell

*All value were meantSD of triplicates determination from 1 way ANOVA Dunnett’s
Multiple comparison test (p<0.05, significant compared with un-treated control;
#*p<0.05, **p<0.01, ***p<0.001, significant compared with positive control(101.247%))

33t A} Alcalase2}
7

o
= =
=4 Ze Ha w2 30

o o) A raEel 24

- ATA AolETIQlY] B Wstel] MR IS dotry] 98 RAW 264741 F00A =
HoFamd el E Y] Alcalase w8 =<1 A5, Neutrase #8&¢1 N5, N6, N7& A&
2 AFg3te] LPS®2 35

- RAW 264.7 Al3o] AA2g Foid 7heaEe #4+(300, 400, 500, 600, 700,
800 pg/mL)S &X' ZE Treatmentsto] 1A17F &9F AA7 3 3 0.05 ng/mLe] LPSE 6A|3F
Fot Agate] LPSel| 9é] =¥ TNF-q, IL-1, IL-69 A4 W3lE ELISA kit(KOMA,
Korea) & A&3te] AAI8Hl&

- AA g3 A TR E e F3E 50 ulE assay diluent 100 uplet 874 anti-mouse

IL-1, anti-mouse IL-6, anti-mouse TNF-a7} Fzr&E wello]l H7}8te] HEA|Zl &
biotinylated detection antibodyS #H7}35}3S. PBS buffer2 3-4¥H A &
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streptavidin—horseradish  peroxidase conjugateE  #H7}sto] 2% peroxidase
conjugates H=3}3l, 1 M HySO, 100 ulE #H7bste] vb8-S T8 A7)
- well microplate reader® 450 nm S3EE 5459 S. Cytokined ¥F242 linear
q

al
U
doseresponse standard curve® o]-&3lo] FEATF IS

TNF-alpha
120 -
100
. 80
+
vl
5 60 4
s]
= 40
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0
% D A R o 9 © A
R & < ¢ < v s v
d
&
Q@
Sample

LPS(-) mLPS(+) mWPC(Control) mCPP mN5 mAS mA6 mA7

Fig. 18. Comparison of TNF-a production of plant in LPS—-umstimulted RAW264.7 cells
*All value were mean®SD of triplicates

x*All sample treated LPS—unstimulted

- TNF-a AAZFS S4319S o 7t5EsEe] £8E2 LPS 1A control B} &2 A
AeS 1.9 (Fig. 18) Nb5, A5, AB, A7TE
2 104.90£3.97%2 AAAFES HYS B
7kl A TS sl

7]
B35 Al27F controlitol] HlE] H& Alo]E
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Fig. 19. Comparison of IL-1a production of plant in LPS—umstimulted RAW264.7 cells

*All value were meanxSD of triplicates

*All sample treated LPS—unstimulted

- IL-la AAES =419 o AdaF+= LPS v A E controld- Bt} Apkzog =0 )
S HA(Fig. 19). N5, A5, A6, A7S ZI7Z} 166.24+0.05, 85.31+£0.03, 128.23+0.03
2 165.2310.07%2) ABAFS HIFS. E3|, No= LPS v A2 controli-H T} ¢F 28| =

Be AR AN S Belste] BEEd ua WS AaNst 7)o

120 q

100 4

co
=}
|

% of LPS(+)
[\ I [=2]
o (=] (=] [==]
4

]
%
",
o
%
s
T
T

Sample
LPS(-) mLPS(+) mWPC(Control) MCPP mN5 mA5 mA6 mMA7
Fig. 20. Comparison of IL-6 production of plant in LPS—-umstimulted RAW264.7 cells

*All value were mean®SD of triplicates
*All sample treated LPS—unstimulted
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- [L-6 AAAHEFS =HPS v A5 LPS " A controlir Bt} AukA o2 =0 A
29 HA.(Fig. 20) Nb, A5, A6, A7 Z}7} 73.33+£0.22, 74.57=%0. 31 82.16+0.12 ¥
91.26+0.54%9 AYAHEHS HPS. EE MZqA FHdAaR} A= AS &g

U REAG MEFNANE FAGAH HE FUN A p el 2ol
|7 '

il
LPS "] x| 2] controlsHt} AP o g =2 Alo

= 5 =74 (FRAP, ABTS, Hydroxyl assay %)
- By 2@ AA3 Fumd speieEe A3 (FRAP assay)S =437 98l Alcalase
9} Neutraseg ©]-&3 FaWd 7lr-Eal=9 TAEFE £8 5 7Z7to| FRAP A¢FS &3t
H

- w8 2 AAS fFad R g dikss(Hydroxyl assay)S SA438H7] Y& 7148
L z}rzboll 0.75 mM 1,10-phenanthrline, PBS, 2.5 mM FeS04,
H20& &33to] g2olA 90+ WAl & F3EE SAE

a
200
il
_ 175 s 4 b
E 180 c c
E‘ C
g 125 d d
8 e CI e
5 100
= d
g 75 1 = =
E ! £ of
) & L
E ab i 5 a =
o5 c cd d d c
6 . | I | I
CPP A F1 F2 F3 Fa F5 FB F7

EFRAP ®ABTS = Hydroxly
Fig. 20. Antioxidant activities(FRAP, ABTS, Hydroxyl assay) of separations of WPC
hydrolysates each fractions using Alcalase 2.4 L
*CPP : casein phosphopeptide
*A © WPC hydrolysates using Alcalase 2.4 L(novozymes, Denmark)
*F# : Fraction number in FPLC system
*All samples protein concentration were 200 ug/mL
*All value were meanxSD of triplicates
*a—d means with the same letter in a column are significantly different at p<0.05
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Fig. 21. Antioxidant activities(FRAP, ABTS, Hydroxyl assay) of separations of WPC
hydrolysates each fractions using Neutrase 0.8 L
*CPP : casein phosphopeptide
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*All value were meanxSD of triplicates
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Table. 6. Identification of DK strains(lactic acid bacteria isolated from korean traditional
fermented foods) with the 16s-rRNA

Sample name Species
DK109 Lactobacillus plantarum
DK119 Lactobacillus plantarum
DK121 Lactobacillus paracaser
DK128 Lactobacillus casei
DK201 Lactobacillus plantarum
DK202 Lactobacillus plantarum
DK203 Lactobacillus plantarum
DK204 Lactobacillus plantarum
DK205 Lactobacillus brevis
DK206 Lactobacillus plantarum
DK207 Lactobacillus casei
DK208 Lactobacillus plantarum
DK209 Lactobacillus plantarum
DK210 Lactobacillus plantarum
DK211 Lactobacillus casei
DK212 Lactobacillus casei
DK213 Lactobacillus plantarum
DK214 Lactobacillus plantarum
DK215 Lactobacillus paracaser
DK301 Lactobacillus sakei
DK303 Lactobacillus plantarum
DK304 Lactobacillus pentosus
DK305 Leuconostoc citreum
DK306 Weisella cibaria
DK307 Weisella cibaria
DK308 Weisella cibaria
DK309 Weisella cibaria
DK310 Lactobacillus sakei
DK311 Lactobacillus saker
DK312 Lactobacillus sakei
DK313 Lactobacillus sakei
DK314 Weissella confusa
DK315 Lactobacillus sakei
DK316 Lactobacillus sakei
DK317 Weisella cibaria
DK318 Weisella cibaria
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Table. 7. Acid tolerance of DK strains(lactic acid bacteria isolated from korean traditional

fermented foods)

Strains CotnneM(EoNER)mL) Survival rate (%)
O h 2h

DK109 8.83 8.13 92.07
DK119 9.48 8.30 87.55
DK121 8.15 7.48 91.78
DK128 7.30 7.00 95.89
DK201 9.00 N.D -
DK202 9.30 N.D -
DK203 8.48 8.00 94.34
DK204 9.30 N.D -
DK205 7.48 N.D -
DK206 9.30 N.D -
DK207 9.48 7.00 73.84
DK208 8.60 N.D -
DK209 9.00 N.D -
DK210 9.30 N.D -
DK211 9.90 7.30 73.84
DK212 9.78 7.00 73.74
DK213 9.30 N.D -
DK214 9.30 N.D -
DK215 8.78 8.30 94.53
DK301 9.70 N.D -
DK303 9.60 7.32 76.25
DK304 9.00 N.D -
DK305 9.48 N.D -
DK306 8.00 N.D -
DK307 8.00 N.D -
DK308 7.48 N.D -
DK309 7.30 N.D -
DK310 8.00 N.D -
DK311 7.30 7.01 96.02
DK312 8.30 N.D -
DK313 10.00 N.D -
DK314 8.48 N.D -
DK315 8.70 N.D -
DK316 8.78 8.48 96.58
DK317 9.60 N.D -
DK318 9.60 N.D -

*The strains were incubated in modified pH 2.0 MRS broth containing HCl at 37C for 2h

*N.D : Not detected < 10°
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Table. 8. Bile acid tolerance of DK strains(lactic acid bacteria isolated from korean traditional

fermented foods)

Strains go;mtmg (Log CFU/ZH;LL Survival rate (%)
DK109 8.23 8.03 97.56
DK119 7.30 7.00 95.89
DK121 8.15 8.00 98.16
DK128 7.59 8.70 114.62
DK201 8.70 7.00 80.46
DK202 9.60 N.D -
DK203 7.30 7.00 95.89
DK204 7.00 N.D -
DK205 7.00 7.00 100
DK206 7.30 N.D -
DK207 7.36 7.00 95.11
DK208 8.00 N.D -
DK209 8.78 8.48 86.58
DK210 9.48 8.15 85.97
DK211 9.00 9.00 100
DK212 9.48 8.70 91.77
DK213 8.90 7.30 82.02
DK214 7.30 N.D -
DK215 9.00 9.26 102.88
DK301 9.60 8.45 88.02
DK303 8.78 8.30 94.53
DK304 7.30 7.00 95.89
DK305 7.90 7.00 88.61
DK306 8.30 N.D -
DK307 8.00 7.00 87.5
DK308 8.08 7.00 86.63
DK309 7.95 7.48 94.09
DK310 7.30 7.00 95.89
DK311 8.00 7.30 91.25
DK312 9.60 7.00 78.92
DK313 9.70 N.D -
DK314 9.70 N.D -
DK315 8.32 7.60 91.35
DK316 7.30 7.26 99.45
DK317 9.48 7.00 73.84
DK318 9.48 7.00 73.84

*The strains were incubated in modified at 37 C for 24 h in MRS broth containing 1.0% Oxgll
*N.D : Not detected < 10°
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Table. 9. Proteolytic activity of DK strains and commercial strains in skin milk agar plate

Strains Clear zone (mm)
DK109 17.7£5.6
DK119 15.7+4.5
DK121 15.7£5.0
DK128 19.8+4.8
DKZ203 18.3+£4.0
DK207 13.3+£0.6
DK211 11.0+2.1
DK?212 10.7£3.9
DK215 16.2%+2.3
DK303 15.3£0.4
DK311 5.6+2.1
DK316 9.3£0.6
- pEEeEd § oATels A4 TR OTETF 1250 9 and Bk D) 99
Well diffusion HE $83te] A3 23 10529 DK &7} Clear zone®| 10 mme]%+
S vERe], FE fFad BEsS Bl DK i 105 1& Al R g2 A4%

- a5 & HeEels A $H a9 B-glactosidased SAsH7] 98] MRS
brotholl 4 wj<¥sl &  ONPG(Sigma, USA) £HS o]&3dle] FH TFggdFe 3
o

Slod o
o T+
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Fig. 22. (-galactosidase activity of DK strains

*All value were meantSD of triplicates determination from 1 way ANOVA Dunnett’s
Multiple comparison test (p<0.05, significant compared with un-treated control;
*p<0.05, **p<0.01, ***p<0.001, significant compared with positive control(101.247%))
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30 Number Strain Species
% 25 1 DK109 Lactobacillus plantarum
Eﬂ 20 2 DK119 Lactobacillus plantarum
£ 3 DK121 Lactobacillus paracasei
%J 15 4 DK128 Lacrobacillus casel
E 10 5 DK203 Lactobacillus plantarum
5 5 6 DK207 Lactobacillus casei
8 7 DK211 Lactobacillus casei
! S5 U % % h5 6 A % 9 N 8 DK212 Lactobacillus casei
C)O& 9 DK215 Lactrobacillus paracasei
Tested strains 10 DK303 Lactobacillus plantarum

Fig. 23. Comparison of calcium assimilation by DK strain

*control was not fermeted solution

#*All samples were fermented by 37 T, 12 h and inoculation 0.002% (w/v)
*Calcium assimilation measured by Calcium Assay kit(DICA-500, Bioassay sys)

- 12} AT 1059 7H8A3 2 e S48 23 fededE SAHAYAES s 4
7 DK 109, DK 128, DK215 3%0°] t& DK #5Rt e s GaZ433s 7HA =
A gelst

oz Ak dl FdElo)l= 5% =4 (Free—amino nitrogen, Non-protein nitrogen)S %
sk

DHEEFEZ F Werol= A BETF 27 HLGEE)

=]
120 Mate o1 A5 10% SHAEA] 7o A 3 AR glucose®t mineral solutions
27y 2, 1% #H7yste]l Azxw wjx|o] 2% o2 FHEstaL, 24413 viYA|Z] I bovine
serum albuming ¥ WA Z ALESte] A gk S-S ARG
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Fig. 24. Comparison of protein content of strains isolated from Kimchi and commercial
strain

*CS : Commercial strain (LA-5 (Chr. Hansen, Denmark))

*All value were mean®xSD of triplicates

*Protein content measured by protein assay kit I (Bio—Rad, U.S.A)

*All strains were incubated at skim milk 10%, glucose 3% and mineral(KH2PO4) 1%
*Statistical difference : *p<0.05 CS vs LAB

Aut ZRAFFE 1059 fuwd A Ay 1059 #45F F DK 109(L. plantarum), DK
12(L. case)) 2 DK 303(L. plantarum)2 ZtZ} 3.51, 3.66, 3.53 mg/mLe] iz stk
& B9 ed3 =3 sl ﬂ]Z:-_rLo] A& ﬂ—zr LA—S(L. acidophilus) Bt} St whil A
& P

A FRpFe] wMARs] G 4§OT A% wwd 2

—
amino nitrogen (FAN)¥} Non-protein nitrogen (NPN) 23S Z3 Helol= 55 SAHS

FAN 55%x9 A% 85 98 1059 FEAFE MRS brotholl A 22 Al wjg 5
10% LA fo 2% FFo 2 HEs)laL, 24A17J Hl A1 7] F 7,000 rpmel Al 1083F <)
AR Ete] TN 3RS, 2:19 HEE A5 AT ninhydrin solutiong &3 ¥
16% B¢ T¥ 71493 ¥ 5 mL9 dilution solutionS #7}stal, 570nmolA 3 LEE =
Akl =
axd wall A8l os) A= NPNe & 542 FAN 5% 549 gdg dHeR
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Fig. 25. Comparison of peptide production of strains isolated from Kimchi and commercial
strain at Free amino nitrogen (FAN) assay

*CS : Commercial strain (LA-5 (Chr. Hansen, Denmark))

*All value were mean®SD of triplicates

*Statistical difference : *p<0.05 CS vs LAB
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Fig. 26. Comparison of peptide production of strains isolated from Kimchi and commercial
strain at Non—-protein nitrogen (NPN) assay

*CS : Commercial strain(LA-5 (Chr. Hansen, Denmark))

*All value were mean®SD of triplicates

*Statistical difference : *p<0.05 CS vs LAB
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Fig. 27. Change in viable cell counts of candidate strain at various skim milk medium
*All value were mean®SD of triplicates
*All samples were cultured at 37 C

*Samples were cultured in 10%, 12% and 14% skim milk each
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Fig. 28. Change in pH titratable acidity of candidate strain at various skim milk medium
*All value were meanxSD of triplicates
*All samples were cultured at 37 C

*Samples were cultured in 10%, 12% and 14% skim milk each
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Fig. 29. Free amino nitrogen (FAN) of candidate strain with various skim milk medium

*All value were mean®SD of triplicates

*Samples were cultured in 10%,
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Fig. 30. Non-protein nitrogen (NPN) of candidate strain with various skim milk medium

*All value were mean®SD of triplicates
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O At vty o5 359 HA wjdxd 2 AFE HE84 AF5S 9% HPLC ¥ TLC ¥4
} =

= =
Z =4S 98 HPLC 2 TLC #438}7] A,

Table. 10. Condition of TLC(Thin layer chromatography)

THE Zz7
Stationary phase Silica gel
Mobile phase Chlorofo:rrréoi }\dséh?né)l : D.W
UV-detector 254 nm / 365 nm
Color reaction Sulfuric acid(HsSO,)
Table. 11. HPLC condition
Instrument Condition
Detector Reflective Index Detector (Waters, USA)
Column Carbohydrate column (Waters, USA)
Mobile phase Acetonitrile : DW = 8 : 2 (v/v)
Flow rate 1.0 mL/min
Oven temperature 25 T
Injection vol. 10 ul

- FROBATF 3% AF A& AL BAsY) W), Fu OBRTF 3% )5H
4% 5 A% A 139 F79 FRAS Fa) A oA 2 242 94
3}9l % whebAl, WEEFe] Chromatography ¥4 2217 dje] Piwe YL

- RAW 264.7 Axo AZELS G537 93] AEzE 96well plate(2x10*/well)el DMEM

WA S S5kl 3AIRE EoF AR, R 350 dAeE $1ske] 7.000 rpmel A 10
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Fig. 31. Effect of selected LAB strains cytotoxity in RAW 264.7 cell
*[LP : Commercial strain LP(L. plantarum)
*All samples were pretreated each strains 2h at 37 C and then control treated
LPS(0.05mg/ul.) 20h at 37 C
*All values are presented as meanzxstandard error mean from triplicates
L A AMEZS RAW264.7 AEZE 96 welld] 5x10* cells/welld ¢ %2 g3 A
SZEA MTT assay 23, A&7 LP(L. plantarum)E E3Fsle] 108& A 9)3F %ol A
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Fig. 32. The inhibitory effects of selected strains on non-LPS-induced NO production

*[LP : Commercial strain LP(L. plantarum)

*All samples were pretreated each strains 2h at 37 C and then control treated

LPS(0.05mg/ul.) 20h at 37 C

*All values are presented as meanztstandard error mean from triplicates
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Fig. 33. Antioxidant activity of candidate strain with selected incubation medium
*CS : Commercial strain(LA-5 (Chr. Hansen, Denmark))

*All value were mean®SD of triplicates

*All strains were precultured with 14% skim milk, 3% glucose at 37 °C for 24 h
*Statistical difference : *p<0.05 CS vs LAB
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Fig. 34. Calcium assimilation of candidate strain with selected incubation medium
*CS : Commercial strain (LA-5 (Chr. Hansen, Denmark))

*Calcium assimilation measured by Calcium assay kit (DICA-500, Bioassay sys, USA)
*All value were mean®SD of triplicates

*All strains were precultured with 14% skim milk, 3% glucose at 37 °C for 24 h
*Statistical difference : *p<0.05 CS vs LAB
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Fig. 35. TLC(Thin layer chromatography) of DK strain and LA-5.
* LA-5 : Commercial strain(Lactobacillus acidophilus=5)

*A : DK 109 (Lactobacillus plantarum)

x*B : DK 121 (Lactobacillus paracaser)

*C : DK 128 (Lactocaillus caser)

*All the spots were made five.
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caseD)¢= U AX EHS 28 F A ol wE DK 1099 HPLC 48 &3t
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Fig. 36. HPLC(High performance liquid chromatography) of DK strains.
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Table. 12. & H7} viAol A9 DK 109(L. plantarum)® 37 H 3} &2

Sample T-A(%) pH cont((FUJnd)
S5 7Ha A 0.27 5.31 -
0 h 0.27 5.26 2.20x107
4 h 0.29 5.23 4.80%107
8 h 0.32 5.21 5.60<107
12 h 0.37 5.09 1.20x10°
16 h 0.46 4.92 1.40x10°
24 h 0.54 4.63 1.43%10"
- AT At FE GH7E iAol mige A3, AlZte]l Aol met pHy A, ¥ ST
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Fig. 38. Changes of viable cell counts of yogurts inoculated with L. plantarum DK 109 during
the fermentation time
0, 0.05, 0.1% : Concentration of extract
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Fig. 40. Changes of viable cell counts of yogurt beverage inoculated with L. plantarum DK 109
during the fermentation time
*0, 0.05, 0.1% : Concentration of extract
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Fig. 41. Changes of PH and titratable acidity of yogurt beverage with yogurts inoculated with
L. plantarum DK 109 during the fermentation time
%0, 0.05, 0.1% : Concentration of extract
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Fig. 42. Calcium assimilation of fermented milk

*C ! control of fermented milk

*CY : Yogurt was added CPP(casein phosphopeptide)

*WY : Yogurt was added 10% WPC hydrolysates using Alcalase
2.41.(novozymes, Denmark)

*Calcium assimilation measured by Calcium assay kit (DICA-500,
Bioassay sys, USA)

*All value were meanxSD of triplicates

T GFAR R WEF, 0

Z+7} 38.33%, 38.76% 9 38.

T
o%

El

©

- Zok wgfene 7eA ZE dHS =AHS7] 98 Quantichrom calcium  assay
kit(BioAssay systems, U.S.A)E A-&3le] 7184 Za TS SN
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Fig. 43. Calcium assimilation of fermented milk beverage

*C : control of fermented milk beverage

*CB : Yogurt beverage was added CPP(casein phosphopeptide)

*WB : Yogurt beverage was added 10% WPC hydrolysates using Alcalase
2.41(novozymes, Denmark

*Calcium assimilation measured by Calcium assay kit (DICA-500, Bioassay sys,
USA)

*All value were mean®SD of triplicates

- Aok BgRaRe VA4 2 3 54 A, gz #oF 77 dafaae vus)
RS w, CPP 7} Lafasst 7/Hisld WPC #7 afese] 24 g3 =4
AE A

O M dagfH P Adagfsae dtes A

- GFAA Ha o FgAstsS SASH] 8 YafFE 5,000 rpmolA 1021 A4t s
I, frewde] s 9] A5 N pHE 0.1 M HCIE AF&3te] 4,002 Ao,
45 C g2z A 1021 REEAIZL $- 5,000 rpmoll Al 1023 A& ste] A 2sksl
_%_

- A5 do] pHE thA] 0.1 NaOHE AFg3ste] 7.002 ZA3 & 5000 rpmelA 1027 o
At s ds Fs Sample= /\}%E}M%

], ABTS fg iﬂ% ZAS ﬂsﬂ A2 s Sample® ABTS Al¢FS 1:100 H&E=E &
grato] A2ellA 683F wHEAIZL F 734 nmol A FFEE SHUS

- DPPH &0z 27A% =4S el A4 83 HaF Sampler DPPH A ¢FS 1:1 H| &2 &
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- Hydroxyl &Yz A2AS 34& f8 dAHgd 2afF  Sample?t 0.75 mM
0,10-phenanthroline, PBS buffer, 2.5 mM FeSO, % 20 mM H,0,= 1:1:1:1:1 H| &=

=
23kste] 37 To F2gxolA 1A17F 307 9HEAI7 5 536 nmollA FHEE SH

ool AAIH AEZE Trolox(Vit.E)E AF&sl¥ oy, xR0 =
2 WEEoRE CPP A7} HEHE ALLa9S

m ABTS = DPPH = FRAP
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Fig. 44. Antioxidant activity of fermented milk.

*C ! control of fermented milk beverage

*CY : Yogurt beverage was added CPP(casein phosphopeptide).

*WY : Yogurt beverage was added 10% WPC hydrolysates using Alcalase
2.41L(novozymes, Denmark).

*All value were mean®SD of triplicates.

- ABTS, DPPH, Hydroxyl radical scavenging ®H-S o]8
9 GFAA FH7F g f 2 Hadt CPPH7F HafHo 7R WPC 2 w34
[e)

- TN BEGO B B SAHel oo Aok WEFSRS FAHTS 547 919

ABTS, DPPH, Hydroxyl radical scavenging assay W< Algslom, ABTS o)z
2% FAS Y8 Sample®} ABTS Al 9L 1:100 H] &= &3tsle] A2oA 683 ¥k

A7 5 734 nmollA EFEE A0S
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- Hydroxyl &dz X27% 3AHEL 98l wafSs Sampled  0.75 mM
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Fig. 45. Antioxidant activity of fermented milk.

*C . control of fermented milk beverage

*CB : Yogurt beverage was added CPP(casein phosphopeptide).

*WB @ Yogurt beverage was added 10% WPC hydrolysates using Alcalase
2.4L(novozymes, Denmark).

*All value were mean®SD of triplicates.

- gAksls =4 (ABTS, DPPH, Hydroxyl radical scavenging assay)2d 23} "41_7125_10 =z}
ofF FH7F dafSs 9 vludl CPPHE7F 2afasry 7Hewslst WPC 2 2FefF 7}
g 559 kst o] =4 SHEAS

O M wES L AEFERS T AW 54
NS AR BES 2 Ao BRKSRY FAEY AFS 919 1S9 RAW 264.7
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2 Al E£2 (KCLB; Korea) 1938+ AF&3+%

- #X]= 10% FBS7F sHi-¥1 DMEM(Welgene, South Korea) A E o]&3l] 37 C 5%
COgs incubatorol A vjoF3sle] AFE3IRS. Al¥EE 75 T ST~ wjdstgi o wjx]+= 2
duich w s FA=

RAW 264.7 AEo] Ad&4eS %317 Yal] AEE 96 well plate(2xX10%/well)ol DMEM
1

=i =
WA & EFskal 341 &9k

FPAR L) BAUE 15 5000 pmol A 1083 Dilhelstel FEAE A F
HENe BEZ AGHAL. o F AA WEF BI VEFSE BFL FEEA00,

70, 50, 30, 10, 1%) & AFsta 1A 7+ 39 LPS(0.05 pg/mL)E 20A17F A

g Zas % e BafeRd AxsdEs SAS] sl MTT-based

cytotoxicity assay= A 33t &

AAE dafet FafSs0d LPS7F A" RAW 264.7 AIXE 20A17F widst & 5
mg/mL 5% MTT €985 Wi 3A7F vjYA] . o] % lysis bufferg 7}sle] £3fA171 &
microplate readerZ ©|&38to] 540 nmollA FHEE =HEI S

= 0o = O_O
e R Baie

k:m

o] RAW 264.7 AEX2Z5E AAE NOY %4 (Griess reagentE o]-&
sto] Al v gy Foll A= NOo dej2A SA4s%s. dasr 2 Hafrase LPS
= 2077 A3k AxEe AEd 50 ul®t Griess reagent (1% sulfanilamide + 2%
phosphoric acid, 0.1% a-naphthylethylene diamide dihydrochloride) 50 ulE &3%s}o]
oA 15 &<QF HESAIZl ¥ microplate readerE ©]83le] 540 nmollX FFEE S
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Fig. 46. Cytotoxicity of yogurt in RAW 264.7 cell

*C . control of fermented milk.

*CY : Yogurt was added CPP(casein phosphopeptide).

*WY : Yogurt was added 10% WPC hydrolysates using Alcalase 2.4L(novozymes,
Denmark).

*All value were mean®SD of triplicates.

- - IAANEZQ RAW264.7 AIEZE 96 welld 5x10* cells/welld ¢ ez A3 %
IR E G NEZEA MTT assay 23, 100%9 70%2] 555 A9 LAl AX

24w 445 482 FAT 5 NS

190

100 -
— 80 4 u 100%
£ m 70%
oy
T 60 m50%
o
& m30%
[af]
“ 40 A m10%

1%
20
0

CTR c CB WEB
Fig. 47. Cytotoxicity of yogurt beverage in RAW 264.7 cell
*C : control of fermented milk beverage
*CB : Yogurt beverage was added CPP(casein phosphopeptide).
*WB ! Yogurt beverage was added 10% WPC hydrolysates using Alcalase
2.41L(novozymes, Denmark).

*All value were meanxSD of triplicates.
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A A ZQ RAW264.7 MEZE 96 welld 5x10* cells/welld ¢ sx=Z g3 =t
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Fig. 48. The inhibitory effects of yogurt on LPS-induced NO production
in RAW 264.7 cell

*C : control of fermented milk beverage

*CY : Yogurt was added CPP(casein phosphopeptide).

*WY © Yogurt was added 10% WPC hydrolysates using Alcalase
2.41L(novozymes, Denmark).

*All value were mean®SD of triplicates.

- MTT assayolA] AEEZAS BHIY 100%2 70%9] 5= ALdta B 10%2 Fxo
A HEHESS AFA7IE AS 0T 5 e

S ER B AT AR AE BEfe) BE FEAAAE txF @ dagud o 2
WSS HAT = AAS
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Fig. 49. The 1nh1b1tory effects of yogurt beverage on LPS-induced NO
production in RAW 264.7 cell
*C : control of fermented milk beverage

*CB : Yogurt beverage was added CPP(casein phosphopeptide).
*WB @ Yogurt beverage was added 10% WPC hydrolysates using

[

WE

Alcalase 2.4L(novozymes, Denmark).

*All value were mean®SD of triplicates.

- ZoF g fSass B3I Zafet v E MTT assayolA MEsAdEs 290d
100%SF 70%9] T== AQsta ¥ 10%9 sEoA WSS AFA| 7= AL el

PN
T /J\%]\E'

PS= ‘ITJ—?S}MT:T

- RAW 264.7 A|Eo] MTT assayollAd AFEZAE HolA &S FLE 1A7F H¢F A3
< 0.05 mg/mLe] LPSE 6A17Fs9t AHEste] LPSel 93] f=%+ IL-1a9t IL-62] A4
M35 ELISA kit(Koma, korea)E AM-&3le] ©2151% &

- AR g 2 Aok g f-S8 50 plg assay diluent 100 uL¥ ¥ anti-mouse
[L-1a ¥ IL-67} H&% welld] #H7}ste] ¥E-&A171 % biotinylated detection antibodyZ
A7 el =

- PBS buffer® 3-4¥ €4 % streptavidin—horseradich peroxidase conjugateE #7}s}<]
R25 peroxidase conjugate® A=3sta, 1 M H,SOs 100 plg& #H7bsle] HE-ES 284

o
=

1%
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Fig. 50. Comparison of IL—-1a production of products in LPS-stimulted RAWZ264.7 cells.

*YC @ yogurt control

*WY : Yogurt was added 10% WPC hydrolysates using Alcalase 2.4L(novozymes, Denmark).
*BC ! yoghurt beverage control

*WB : yogurt beverage was added 10% WPC hydrolysates using Alcalase 2.4L(novozymes,
Denmark).

xData are expressed as mean*SD(n=4)

*All sample treated LPS-stimulted.

- IL-1la AR FS S80S Wl &2 LPS A control¥} #WHA o= ol TS H

Il

- 53], E AFdAY M AE] I3 dafWy)oF 2oF HafSs5(WB)E Zh2be
Control Zt7Z+e] LPS A @ controlir BT} =& Alo|E7IQl AMA TS 3Feldle] A& HHbA]
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Fig. 51. Comparison of IL-6 production of products in LPS-stimulted RAW264.7 cells.

*YC © yogurt control

*WY : Yogurt was added 10% WPC hydrolysates using Alcalase 2.4L(novozymes, Denmark).
*BC @ yoghurt beverage control

*WB : yogurt beverage was added 10% WPC hydrolysates using Alcalase 2.4L(novozymes,
Denmark).

*Data are expressed as meantSD(n=4)

*All sample treated LPS-stimulted.
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	■ 유단백질 가수분해물의 기능성(항염, 항산화) 검증
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	■ 칼슘흡수촉진 유 펩타이드 생성 발효균주 3종의 기능성 검증
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	■ 칼슘흡수촉진 유 펩타이드 생성 발효균주를 이용한 발효유 및 발효유음료 개발
	■ 개발 발효유 및 발효유음료의 기능성 검증
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