Y

& *

&

Development of functional food materials for healthy life

Tae Youl Ha*
Food Function Research Division, Korea Food Research Institute
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t}. Nutraceuticals
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o2l =l ott 7 AIE, HOFFHMIE, oM E, HAEN S, SEIAMNSSRHE, ASAZCHMEE
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wolok sul T8/ e ARAEARA BE 4L B2 oldstelo} BT AA A%

%,
ML
o

[e]

2

144

T
N
do

o)

FEAMHIAE B Aol U AL Qekelm Fol Q& Aol ARG AR
HE ARAR QYA U4 3959 BAY wgol Y 2 AREAT. BAALe w
W, A, Gel 92AE JFARES ABAR) FAANCH Az Yol w7

.9 1548
Ee ATYD BF Wl B BANACAL BoAAT BA, B9 Q2R LAHE A
879, AZPE, AT, SHAGEDN, AANEED, JHFH BAAR, BERY 84 B
AZE BE A58 $¥4oe dushl dayel Fuse Q=S Bed Ad, Fa s
e JlsHe AEE 7154 ARE A7d 49% 2l W AEHeR Brkstn, AP
%, 9y, BEAL THOE AU 3 Ho] Utk =W WRE Wge) Fao A= 3
A, AR BE FaAAdE doln, B4, 154 L AR ARAN AFAH A8
At mgEon Ad, FHAARE N O LY F A= ANEAE L ASHE B9

o2} g %é% %%61 a2 sfofof

’

e oS53 2o

7L 95489 544 a4 As
FTAole Il dagdEed 43, IsHBDARY FF 2 53 71, SAAERE AAGES
oy, AAddle 2 B ol “Fo AzdACd HE £& R AL FF Wi, HF 9
89 HEEFS Hstn AWy 2 AHE ASVES FozM dagdEd BFEIE A=
3t ‘

v A 28 A=

dHge] B AmoXE, 27HA9 2 AolFom % F e, A, G4 BY A8E
Z1Eoe F2 S4AIARA @G, AA AAgatgolelo AEH AHE 27
AR, AAF MRS, AR, 8= #F84 (bioavailability) AHE,

@, gz 5) T AT F AES Ho dohe Holth 24, SAANEEE H
Facs @ AW EE SHANBHES A APISAE 9B T AR 2
Nt 2 ARFRon st & 34 e 7E

O
oll
7hH & - A Eds, MAEds AA BT 2 FES(E, FF, A A,

O.u—’
~~

OP f‘-.-l

-IPU ro
P

o

e

il

2

y ¥
WP F-A2AR, A2YRY FEROIHE, olHE, JATZIUT, VBB AE) EE
SABUR, BAgEdA Bl A4 Aoz VAR X 1 B,
o WY Ex AT 4 Bt Ao EAGA g A

@ Aol AL eeEde ey
q

.30



JJ

T4 dAd4dad

Y O 04 d4d4d4dO0

ﬂ@ooA_A_A_.A_o

=10 0O 4 4 4 4 0

&loooooo0oo0

T80 0 g9 a9 4940

=0 04194 «a9 o0

UrQOOAAA_A_o

= |0 04 4 449 0

L|8loodaaaqgo0

7mxxxxxxx

e —

) L

~

i w

70 <

J ._@.m

m —

i <

iz JaSe

mﬁ o]

—_ "

i PE ki

o K- BR

o .

S <

< = T

T X B

W T

7T B o

ok o < G

< W g X B

ri e m M o
(S o
#wE e ™
= o
R ==X
o ~
E_vOO O

i

N

a2y A

=

=

te1d el o

s

=

<}

I & o, 7%

tod Wl

3]

(28 1)el mebd 7h), W), &), 2hH=

3

o 5% 4%, FU 7H o

ol Hlou, A

T

AR g, FAA

3

[=]

D

%

o]
T

ot

8fof of

=
=

A 2

=

=

5

A o
e 31

K]

=
=

A
AE ZAAE"

=

=

A8

L=

=

s “¥ag 2 54 DB 2423, 4AF WA=,

5

4
==

]



§ HUBSTRRNES -t
EERBAAGIE D
SUE APAY3} T
e
) BENY, g4y, gaNdy, &5, gayy G 2 (A -
8% RS UEd JNstapr L
I EWES o
) . . & =ldd HJ/ARD
R L R - MES MTOIN R Py
S48, M cldRl—e| I e wamdlys :
W3 s} E=o L
L:yug( o
V@3l Uk 7 WERY AG T
SR Zm, cuEslt # SEE s
REER 2Eop | 8o af@ostr | izl MR Tl
i o RIED NRIEER
SHE JBRHEAL— E— .
MNE MERT WIS
bkt lh]
¥ L ouz
Iy [ia «@umusi@e]®
PeES SR e || wRZEiy agu@" _
SELH 2 sne ouggn| U . ot
Bwtisir T
i T8l ArE auwde
v e FIED WEADEE
Im iz » ‘1@" Mt
LR RGN
O 1. AA7IFAE 98 Ev AEY FA HHE A% A EA =
E 4 AEHoloF st AP Ao He
7 | ARV HEFLEE AT 7 /i
U | 455 Ag 2AREY
2 3 —
o 24 9 =4 DB AA4nY, 43F 9z, 4% B/
g
o | FAE % 54 DB A%dH, 4AF BAAE, 9% Bk

a32 .

2% 54948, Je G e 458 + de 2ARE”
F) ABHo2 ASIUY 2AAEE 3 AZPY, S5, 4T 5o 7128 44 A8 =
S N AT
%2) B9l J1oe) 284 wD 2 B DBAIN 54 E& UM ART AT WL
73) FNGFRARH, AAF QeRAER ¢ 2AZ BF YA Ady 4HBL wm
PHY AR, & SAAR F7hE ASols 1 4Eel 4ol 0@ 42E EAst A sl
oF 3



F4) OE FFAL FFLEGANY Fol IR VINE AE S AR
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F 1, AAAY, BEAY, NBAY, S (review), "EHEH (meta-analysis),
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Design EEEEEERNEEEE
SRS YHOZ MAHA=IN
Subjects TAXIS HF/RIINZE0 B SRS REIN

B0 JIs8e TYahlo BeslAd=I1?

HYRe RHYYOI HAS MY 5 Us LBOIUSIN?
ARSIt HEst=In

ANEO| Z0I8 (hA0] LBHHOI 5120 '-Z— Hot=Iwr
XIRITI2 80% 0401 AIEI0I ENAl BOIGH A=

Materials ANBSHO (8 B} BEER
AESEOl SAUY DY QCYUHOl B SALY=IN
Methods NEII2 = MO0l & S9=0

YAZ =&, cross—over design® & wash-out periodt HE 51717
Background diet0] & S2&|D ZFHUA=I?

A0} e 3t JHI"”'A 28, F, 230) § F A HIAHSA=IN
Biomarkers 22 H biomarker? &H0| X517

S JHXIl 0142l biomarkerJt AR SIAE=I1?

AZE biomarkerE0| 22H A= 2E0 SLEIA=IN?

2HEE biomarker0il CHEH 2L ST YZHQI54?

' Statistics 2L SAMe SA=017, SHESYH0) HEEN?

SAHAM2IE Z RAFQI X018 20I=01?

Relative effect®} absolute effectdt 2 R U=I1?

£ 6 7154 AR SR}
A7 ol wheh

QN1 QualityJt 2 Xtz 2 20l 25 &8
QN2 Quality= CHEE £ U= +ZF0ILF 20| HistE
QN3 Quality, XtE° 20| 2L E26HX &S
QT d# Aol uhet
Cl. E?%% T2 04, £ quality, Z28 N30 2t YAl US
C2  9A+%E, quality, S22 S0l A0l 20 L2H0l AS
C3  Zuto u@Mol g
AT g8 o} _
A1 HARRE T2 Ol 2 quality, 328 X=2 2=, biomarker2 i HpE.
endpointdt ALE
OLE & orEt quallty, et 2o 4 blomarke‘ré Ao"al&*tﬂ?z}i} s en_dpoint
R2 : ‘ t
ot A8 E
R3  FZGIA= JIs4D 28 gl

ool AHE uheh Lol AAARY AR SAEL et AdHE 24 9E AR
B2 A A7 FALolor o0, & s ' 3
A7t ol FolAok 81, AAAFE Taata] AAHY 7]5A
ZoRTE hdAel giF Yzl YEHoz o2 n
2702 AU F5, oAl ujMel BE AT, WHTY AA2A, o
Aok geh. o|@A ste] kAT T 7)Aol A4
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R AEEA e azgwd
N7} F7hsted AR SHEAGY WAL

E A 714 Aol

4. AZ 715/ F AT A

A7l sesaming HIFW ThF@ a2 JESo F4Ho] Qos LDLY 4 oA 2
AAas AALE 5 2P Fas Bk wuss Uoh B AFGINE AAZRE A7)
T NG AR EAENLLE NEsud dadre Az, 7154 47t 2 B840 A7s F

Bstgon Ao A¥E sAstnn By,

. AAZYE SGo Az
AdA=E

%3}al column chromatographyol 93t SGE B2, »
A Ee Wales B3 7]?‘0]21]"]@% Al A&

Raw material  Extraction Separation - Analysis

L}. Beta—amyloid protein®. 2 F59 S A7|% &4d O3 SG9 B3 aFH

2d9E 22 ICR w2 8FH(male)E @A HSAZ H 4703 Yol AT
(sham-operated), B-amyloid protein ¥ t %%, B-amyloid protein-0.25% SG#, B
—amyloid protein-0.5% SGT2.2 UTow, A Aol AIN-76 dietol] 9AS A5
7t Ag2lolE 453 38T vhg passive avoidance test 2 water maze testZ X 7]%9 @
stE ZAGE & H 9 HxAF9  ZHE biomarkerE: EA8lgth  Passive avoidance test
A3 B-amyloid protein(AB) o A SGE FAd3F T ABFHER Qe Z7tHE step
through latencyE A9 AMFFo=z AAsPxn &3F o&FHQ ¥le& B Y om water maze
testll M= FAF 298 Jelddeh. ¥ 2239 acetylcholinesterase 842 ABR 9= 93}
of F7tetgley SGE 7ol et ABRHE AF B4 Fo) froshi AA=N e dAF
9] acetylcholinesterase @A % FAFS 73S BAT 3 Jol 0 =z230) TBARS THF2
ABE Foigtel @&t fojst Frhstgloyt SG /2 e AB Fol2 ¥ TBARSY 377t 9
A=A, 3 F Faks B ii%“‘: I= SG &5 9% & @%okol ARy HxAFo
catalase®} glutathione perdxidase 42 AB Fo92 gasigov SG TEFE ABEQ=Z 9
& B4 Z4E oAstgth =% Hx2AF9 8-0HAG B3¢ BAE 2% ABHZEE AT
vlgto] FoJstAl Sl oy SG FEFEL dE ol Hlstd f9stAl ZAs g SG H7HEEol
275 g2t Hx2AF9 p53 protein®  8-OHdGY W3le} HA e ZAske Ul
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3 %
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N C 0.25%SG 0.5%SG 0.25%SG 0.5%SG
2 days after injection 2 days after injection

% =3F AR dute 204 SGO| AXAE A &H
3= 8 dol9-~(senescence accelerated mouse:SAM)E &% F46H74 429 =3 E
A€ Yella FHo] & vte22A dE9 Takeda 1W°ﬂ ojste] g¥g Edo|t}, B A
dre SAMO =3AF F 53] &%, 71dFelst AE SAM P8AIE ol&sidid. 6/1€€
SAMP8 &ES passive avoidance test2 screening UF e 71 go] dAS ZAE vl
A SGE Aol 0.3% HA Hrbsted 3443 FF3AT. AFgo] g nheA i
avoidance testZ 7|9 & & testdti At X AdF 2 FAas #d G2IHEE S5
a2 A3 SGT9 step through latency:s WETol B8l FolatA Frlsiglen 3
acetylcholinesterase 842 Fo3tA Aot Ed 8 2 z2F9 A3 E dF&
BA3 Ay SG 379 kidney, brain, serum TBARSEZL tjzFd H|ste FostA 7
g Wb, ZH4% 9 catalase, glutathione peroxidase, glutathxone transferase 9] &AL {9

A F7hshgT,

r!r
o
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1%}
@
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@

A

s

a | TB‘;szS(nmole/g) braln »

Step through latency(sec)
©

MDA(nmole/mi)
(o2

w

Rl SAM SAM-SG E R1 SAM  SAM-SG
%. SG9 X7 AL Ag71A o
- SG7F A A M E A glutamate & 859 apoptosisol] Ui 9IS AEI Ay, SG—‘E
glutamateo] & MEEHE A3AF L cellular ROS9Y TBARS &
2} apoptosis(DNA fragmentation)®= QA 3IH . E3 PC12 celldlA SGY apoptosis A} &
|717A& +93s7] 8t apoptotic cell, cellular ROS, Bcl2, Bax, p53, MAP Kkinase,
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Fig. Inhibitory effect of SG on AP25-35-induced intracellular ROS

accumulation and NO production in astrocytes. Astrocytes were incubated with 1
" ugi/m! LPS and 10, 50 and 100 ug/ml SG for 24 hrs in the presence of 50 and 100 uM GSH.
Intracellular ROS levels were determined by measuring DCF fluorescence at 485 exc:tatuonl538

emission.
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