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Summary

The purpose of this project was to investigate the aging-delaying natural foods
among the popular foods in Korea and effective combinations of them, and set up and
open to public the database of academic scientific informations about health related
foods, thereby Korean people can use it for selecting foods and cooking for health.

At first, ethanol extracts or water ectracts from 71 different foods including cereals,
vegetables, fruits, mushrooms and seaweeds were tested on antimutagenic, anticancer,
antioxidative and immunomodulatory activities by in vitro assayes such as Ames test
for antimutagenic effect screening, lipid peroxidation inhibition, DPPH radical scaveinging
and MDA-BSA binding inhibition test for antioxidative effect screening, and mice
splenocyte proliferation and cytokines(IL-1f, IL-6, TNF-a) production in activated
peritoneal macrophage cultured with extracts of each sample for immunomodulatory
effect screening. And total flavonoid and polyphenol content in those foods were
measured. Some ethanol extract samples including Ginger, Pine leaves, Sorghum and
Mugwort showed strong antimutagenic effect, Ginger, Aster scaber(Chi Na Mul), Crown
daisy and some others showed strong antioxidative effect, Pine leaves showed very good
anticancer effect in DMBA-induced breast tumor rat model, and Small water dropwort,
Ginger, Ko dul Bba Ki extracts enhanced the in vivo immune function by regulating the
splenocyte proliferation and cytokine production capacity by activated macrophages in
mice. Based on these results, 22 effective foods including Ginger, Job’s tears, Garlic,
Aster scaber(Chi Na Mul), Lentinus edodes Sing(Pyo Go), Mugwort, Buckwheat were
selected.

On second, 13 different combination mixtures were designed with 22 foods, and then
tested also in vitro or in vivo to find better effective one for delaying the aging.
Supplemetation of Pine leaves, mixture 1, 2, 3, 10A or C, 10% of diet in w/w, were
decreased effectively the tumor incidence and average tumor number per rat in
DMBA-induced breast tumor model. All the mixtures, especially 1, 2, 2+4, 1+3, showed
high antimutagenic effect and mixture 1, 2, 3, 1+2, 1+3, 2+3, 3+4 and C showed high
antioxidative effect. In vitro assay, mixture 1, 2, 3, 1+2, 2+3, 1+3, 3+4 and C showed
high antioxidative effect, and mixture 10A and C reduced lipid peroxide level in rat
serum and liver in high oxidative condition. Mixture 2 and 3 also elevated the total
antioxidant power in serum, and mixture 2 increased significantly SOD activity,
antioxidative enzyme, in liver and kidney. Six to seven week old balb/c mice were fed
ad libitum on a chow diet, and water extracts of mixture AB,CDJF were orally
administrated every other day for four weeks at two different concentrations(50 and 500
mg/kg b.w.), the proliferation of mice splenocytes, the number of plague forming
cells(PFC), and the production of five cytokines(IL-1f, IL-6 , TNF-a, IL-10 and IFN-¥%)
secreted by activated macrophage were investigated to test the combination effect on

immunomodulationg function. Mixture A showed the synergistic effect compared to



individual activity, however the other mixtures showed no such activity. Thus, the
combination effect may not be simplly concluded expecting the cumulative effect of each
sample.

In general, dark green leaf vegetables, such as Perilla leaf, Mugwort, Parsley and Chi
Na Mul, contained very high flavonoid content, and Pine leaves, Mugwort, Crown daisy,
Perilla leaves contained very high polyphenol content. Generally the skin of fruits
contained much more flavonoid and polyphenol contents than the inner edible part.

In addition, the database of the abstracts of from academic scientific food and health
related articles published on Korean journals until May/2004 were established. Korean
people can use it easily for selecting food materials or commercial functional foods,
cooking and meal planning for health.

Taken together, many Korean foods and their combinations revealed to show relatively
strong anticancer, antioxidativeand immune function stimulationg effects. It 1is
anticipating that those foods and combinations can delay the aging, because those foods
are not special ones but foods Korean usually eat for their life span. These results could
be useful for meal planning, making recipe and selecting foods for patients or healthy
middle-aged adults, and developing the functional foods, natural antiaging additives or

sauces.



Contents

Chapter 1- IntrodUCtion e e s0 0 s0 e see see s es s es ses ses see se e see ses ses ses ses ses ese sue 11
Chapter 2- Contents and Results ee e sec sec see eseese ses ses ses seessesse ses ses ses 14
1- Contents 66 000 ses see 000 S0 SeE ee see ses s e ses e S0 see ses see ses ses ses soe 14

Chapter 3. Achivement and Contribution -:«:eeeeereeesereeeeeeeeeeeeee 99

Chapter 4' Usage ee e s0s s0e see see see see see Ses see see Ses ses ses ses e see see ses see s 100

Chapter 5- References e e s 0e e see ses see ses see ses see ses eee ses eee ses ese see eee soe 101

Appendlx e o6 ee s 000 ces se e ses s e s se s s e s se s se s Se s se s se s S0 s Se s se s Ses se s ses se s ses se s ses see see 110



1
N

I B T e I <
A 27, AT YR T T e e e e e e e e e
R 2 - T

I e O
I 5 )

A 3F. EXGAHAE L FHEOE Z]|GE oot

Xﬂ 4;((;— ?4;:;L7H%€3’+-‘ﬂ %]—_g_yﬂg

A B, FFTLIEF] v erneer et st e et e e et e e e e e e

Appendix ©00 000 000 000 000 000 S0 000 SO0 20C SO0 S00 SO0 00E SO0 000 SO0 000 SO0 000 00 00 00 00 B0 s

_10_

11

14

14

14
31

99

100

101

110



171 S5t 72 Aoz wjdudel 2 ye] st v

S

A 1 AT EgAe] e

~
ZO
el
0

o)
o

o
o

=
;OL
3
Nlo

=
;OL
5
0

]

s
__OO

K

o] Aol Iy

=
=

ZA FE
]_

o —

okg] o

of 11 AxE

e

HH,

[

d =&l ¥4

pu
R

1o
=0

el
o
)
7o

o

o
=

=

3}

45 o]

]

o
R

AR 7

Agsta, obx# AFEe A

o]
pad

3=

oA X

=

Fa1 )
Eayys|
|

©

NAA, A

A9l 79} 27
x

Aol o] m]

<

a=: N

=]

1}

1

9
yul

_(?4
o} databaseE T+

=

=

==

AEA7 A E
K3

PR
al

7

oA aL e, AT7h

0
pul

&3tomyn 9

=
5

|
o] o]

=

R

h
Ly
a=

5

Rk
= A

Inw

ol A AY 47 &

Eaw S|
=

TR A
AL wekg o] ot

A =il A Al AL

kil

ot}

A2

12

|

)

To
ol

J)

o)
4

B
<

AL AABN AT AL AF AA0lA

ki3

Els

;3

= Q
, & -

)
file)
ﬂﬂ
oo

N
il

T

T
o

A A}, el

S

)

0

A
Jvmo
wjr

ol

—

<

—

Gt
G

o)
T
Tor
—t

=
=

1o

o

)

&
=z
he

]

o

A7

CER IR

p=N
o

N

A= o] o F 5t

Z

fER=S

_11_



e o2 o

1

\=4
A

o1}

[ai3
of

e A AAA o wo

=

o

e

A
pi ]

o

1

9
yul

of o

3}
of

1> thA <]

=

e N O S Il ol SRR PERTHETETHMNREFHAM Ko F AT
T ool g KRATTFTT WO o CLAICTC IR G I ) s S i W ogr X O ON W
s A= oo, d T ¥ O SRR RS TR W
HET A AT T e e R T B WG T oW X w2 2
mR P TR PR WG TR = ® o # e am®  w <o W
PR P ETITETRDN ooy N el Tl I S T
No Mo BF 5 b __ T o, R & R g 2T o B w0 — gy Tl o A
o= Lo Ko g PERNMND TR P dT 0z
A Al W X P T REEm =T8RGy oy Np g o
of T O P T oo M TN o o - D S oo H T 2w S a N -
ﬂﬁNDﬂmﬁoTAT ﬁoﬂeﬁa\l,lrLAum_lm_wﬁ ﬂﬂ&uilﬂﬁn&iﬁcﬁ .\leaLloMoNr‘_7o‘m%Mﬂo€]ﬂom
@%ﬂﬂmﬂ%ﬁﬁaﬂ%gﬂ_aofmﬁ TTOANXR A GG MWT R o ywes IS
T oo ww oy HP o mw G Jm A I MM aw 5% g IR < mm M R
; oW, 4 ol ! o & i - = T do gy T X o= W
wﬁm;mw@%;ﬂgw%w1%_ ;aw%mqﬂﬂmEHWM%OM%%MWMM%
— 0 —_ —_ — ~— JoR
_Eﬂgémﬂ%%ﬁﬂu%%% _z&é%ﬂ%u%_@%sl%ﬁ%%ﬂ.%;ﬂ@%
W EEZRN N T 4wy T R e R N O A R
—_— —_— S — o~ — onnl_ = o —
REWM]]KWMNHMM%M@OMEUEUF ,wnu_ﬂ,ﬂuEaEﬂLLA7%i&ﬂ|ﬂﬂﬂﬂ%ﬂﬁl%‘_%£
% < W Ll < s E s T = B 2 o P N ™ XE
RN TET kg ah gy FRT L g cowm Xk CHE 50
HoﬂL:iLA‘.—AUMAO f,._,xﬂir_.ﬂwﬁj;o o %O 779:i1&l‘|1_|o Xﬂm‘xinno O_A,CN
T T R oo L B a " ﬁﬂi#%l %m%%%ﬂ = < Mo =
,mo%omh_vdﬂﬂﬁﬂLoTaﬂhWoﬂaMMm,x_ o_w Lﬁo%wqptmn_v XNZT%EW%QWAO\NIOMMLMHQ
— Lo} = X K = N - B- _‘m — X
éﬂ%ﬂMﬂﬁoM@%ﬂ%MW uxfﬂmﬂ.imﬂmwwﬂw%wl@ﬂ%mH_Mwﬁw
7 ~ az e} £
G S I VRGN o L . B - -
up T AT T ool O R g Boay 2 K ) B el Sl e T
O R L) B N L B AT TV e wER g s
mﬁ 2 e LW WQ - ) g = goblappw S R =
"y 0 = To Or - —_ lonpd N =
mhwyn@%owwoguwﬁmwﬂ%wm#w M%%%ﬂ%wﬂ%ﬂé@%ﬂﬂ%%%ﬂxE
" P Ny B o o oo et T = oo H o %o T M
Mﬂ@ﬁﬂﬂﬁl%%ﬁ?ﬂ@% MLAﬁi,lo»ﬂin.%@z %u.i%ﬂéﬁﬂi
oW 0 K goox S Jo H T < g N T H T oo Mo O T 5 T Y Mo =
e A o =T 5 W oo — LIt RGO L NG U T RS I :
A o S L N A O S O I S =T R A I T
—_ . o o) - o
TN T R T T o Moy B P ﬂmmo1mg%iﬂ1wa%mﬁ,@ l%ﬁ%gq
| ﬂHAT = 0| T To By X" o o ) ol o il &lern_aw o0 =% —~
o T Aa_smqﬁguiﬂa T AR T e T dE AL
o . T 0 LI o I ) o = f
AﬁTﬂr.LUﬂﬂqualEo ._M_.mowﬂoTE _sﬂm/uﬂ%dlmg]%@ﬁ,mnl% .o yﬂ\mﬂ71¢
= sl ™ —_ —_ T Ar >~ X RANNE) = R RTLE =t
ERC T = S ™ o HE o R oy = 1o < o 55 = Wosn 0 B g o RV 1 o 2
T TR ST Twmr o X m T dom T TR TR do T %o *
doo HAodWHTWRTWR DL & oo < W HS W AR W

dateta

HA vk mEbA, A Tl Aol A

_12_

=

seba o

=
T

fsi3
=

== °F]

&

]

S

_]

g

5 ¥y



o TR R T
71&|‘,| Ml
ﬂm_arﬁ%mww L T B
ﬂ7%]1rox__o ogmron_rmug M BE R DY o7 oX 1
o |~ o =X ERIC -
K o= #OE.DO ‘Ir];oT xX OHT_ —
KWK = il Eo:.ﬁ]AA_. 7J.Lomﬁunm¢| %0 o ok .
g N EX g T o A R g a.@@z%@%ﬁﬁﬂar%
A o % %arﬂ,mxmﬁo%7EWWHmLmaﬂamnou@ﬂﬂﬂ
I w%}%‘qyyi R T Mo o PO e R
D= = il Jlo o ~ e T T MR o do W T ! <
PH&IHIHE _~ <H 3A_|ﬂ0]:i%bto N2 ~ A B
2o oy T =2 5 o %x%7]%qinmﬂ]_xa£xﬁ%ﬂ|ﬂﬂu _EE%.
TR o o= H%L.L_lﬁA _ = = e )E%?mﬂ o e
v o= e N G S o e o W mooR o=
oo o p oX s e T om g A N W oz oX R K = o & M e I (2
2ERE T T ¢ %mw%wwaﬁﬁﬁamw%%magaﬁa%ﬂmw
R oo on BT g Nﬁymﬂtdgaﬂﬂmmuﬁ%vbo%ﬁ__m#mﬂfurm@ﬂ@rWl
m o P R o M N e il do = < ) w o ~ o mo — < W o= - 1 = N lo
N L rx Fo W Mo FTarsgla® o 5 T ywZ
BN BN B ook B E O ° ﬂﬁﬂ:qoglﬂffé
i T #mmE,azﬂoﬁ_%ﬂmwgzﬂozomi;g aw B
W= T = Mo %u%J%LP@.%l@ilﬂﬂr%%podlouTllﬂ
N == dl ‘.:L ~ 2 o = ;OL o _ o) ‘I.Vl‘_ W;.D ko) X o oR m 3l ‘AE 0
m_x.wmu,maqqm}oi ﬂlmL:/;Awox .ﬂnﬁaxﬁﬁﬁIﬁyﬂ ,m_xlﬂlﬂuﬁﬂ}ﬁ Atﬂmﬁ@‘
fo o o %a,,garLolﬁO%JAj%ﬁ R A
_dnm,ﬂbt - — ]EW1_.1FIA7AJ. Y ol T ® oF & o
— SN = i oR e oy %o | X o) e m Mo
iﬂo»Eﬁu 4y 7 xﬁuﬂmﬂs i 2 mﬂ}%%mﬂome o T 2 I
Ty < ow X ,ﬂziz1@%%v = ok _aroyﬁoogurzr
o! ym @_;Mﬂ EWFE%OETA&OQI]HOE B! MﬂzT]E_,o,_<E1r:inE_ﬂ__oH
Pawn b las ﬂoal}bﬂg%HAi&z%@ﬁﬂwcgm%ag
ME@OMOQP e ﬁaﬂﬁyo{ i wga_imoé ﬂ&%%ﬂnl I T
SR _ ﬂoﬁwv%%%ﬂ\_dxxufﬂ %dﬂid%@%ﬂz
o 71 S — ‘_wl_._ T o 8o il il N HR Tnd B o) & RT R e Yo oo vM w K
Eem_ﬁ%__oapto :.L‘.:o OEOZTJ_/n‘._N_r,,%ﬂ%ﬂ;IMH 14o‘m-‘_ﬂI‘|,J|l ]ﬁﬂrﬂ
Hia =W oy < A of = M FOL _Ekﬂﬂ%x}g{x%a} oy
2 4n ™ o) N W oF o o I o < Ty Jo MO — W or N = <A
Aﬁﬂdﬁl }\M‘w E.D‘Iowa‘l_l 0 LL,WE.#HEE.UZTWU—W‘IQO%P‘QEO%@IA
w B o’ fal il - K o X go F X ° Wl E o D i B o] o 7o 10
1:‘_ Eﬁ OE ,._mo Eﬁ ) X ey 00 E.u _ w . iﬁ < é.e %0 = = ﬂ 11 o 0 ﬂ %L ﬂ_Al
MMZT% Jo o N X (s oo g BEoHE O TN g R ﬂ'ogeﬂﬂ S TR
W~ oy Mo W oo R T N man N Jo NN M e 5 Jo R =m B oF B’
?g%ﬁ%%A " mom:%ww_c%gzmﬂﬂﬂg%gu%g%%m__Aoﬂm
oo i Jo T ow - oW M x L TR
0w . 0 - =TI SHN - TN R - e
L EEmT qm;ﬂmﬂMQa@mﬁTa%Awﬂo Vi sr et D
Al §- . ) g %iaﬁzmm@%amﬂﬁﬂﬁﬂﬁﬂ{u%@
W % w O I 3 ,%11:_1% ok mo H W RN
~mw O P M T o A R i ) i
—_ e s ~ Y — o = il X = _ m o W K o)
S % = 7 S| ) d —
< o o»iﬂ%mmﬁwmﬁﬂmﬂo N5 mﬂnMu_%frﬁ .Wﬂm_a
(I s X o KO 2, S o o ﬁo b Wﬂ“ = i -
%é@uﬂeﬂﬂﬂbﬁﬂ.@ﬁrdzmzﬁ_suﬂoi
aoaqaﬁl.,uﬂéﬂgxm
H\Ulﬂﬁl;o.w,la ‘m_wl;o
%BT‘ﬂIﬂTﬂ‘mIOnM

3}
5}

3

A
AN

93
-13 -

=

=

database

"

<
il

7o a5 #

=
©

g]

7



% Az

3 W&

=13
=

1. d7THE

n vivo

)
=

#= in vitro

o g

A
A

el

g

1)

& E3he]

J

o
FEAY

ul
=

in vitro

&

%
I

el

Hlo

Eall

ted 2k 7%

A 5

e

=
jod

=4

[e]

2) 1" 02

@) F43) ole] 74

—~
o

= o

Al
2]

tol AAR 20714

S

&}

o] thA] in vitro

=y
Lla=s

HARE

493

;ot

!

!

zel

207HA AEow

w
=

7FA, 1071A]

1o
)
s
ol
folJ
-

0

o)
o

=
;Q‘.‘_

=
;Onm

—_

Njo

o

B

o

rvze)
N
ol

_ED

flavonoid 2 polyphenol 2]

BR

file)
viel

A
el

(6) ob&e, AA7HA

&kt

-
i

=0

o

i+
8-

DHFYES 47

==
o

Hr

el

BX

o

-
il

—

O

el
He

<
BN

B2
—_
jo
J_,NO

e

~

"

7]

o

A7

2ol el A

el
Hip
<

o

4
e
|

el

o)
H

3, v, A& o] skl AU, 9 4

_14_



dEAA AL AE T FF, Ak, WA, o
Qo] A9 gash vhhkReH, BEE), 420
e B, AR, A

T L
hs — =
TPl AFH F TAAZX7]E(Vacuum freeze dryer,
5

LA
Biotron, Korea) Z1ZAIA FA 43 & d53le] -20CoA YerIAsHEA AJRE B
AEH B dEgEFEEY EFESES 44 d5359 FEES 4 ATFHAE AEE A

Aol FFaAT A5 dEs FEES A7) Y] AXRAE DA FHol| 2089 95% ol
EF-2(Ducksan, Korea)S 718t A 20X stirring 3FHA 24A17F FeF 23] wrE &8
Whatman ¢ 3% No. 62 o33 & o383 rotary vacuum evaporator(EYELA, Japan)
2 =5ty W et DMSO (dimethyl sulfoxide)oll =¢] =] & 3}4k3} o #) &
4, DPPH #dzZ 27424 32 Ames test® g A&=Z A&t om, MDA-BSA
conjugation A4 AFS fJslods AXARE 80% A2 FE53 42 ofHste] &

%A 71,

’ Dried and powdered sample ‘

l

H Take into Erlenmeyer flask (500—1000ml) and add ethanol/water H
l

Extract 24 hrs at room temperature
l
Filter through cheese cloth

l

H Repeat the above procedure combining filtration 2 times H
l

Concentrate under the vacuum rotary evaporator (607C)

l

H Ethanol / Water Extract H

Fig 1. Flow diagram for ethanol/water extraction procedure

33l7] $18Fe] Maron® Ames, Matsushima 59 ®#He] oz}
Ames testE A AEA 5= Salmonella Typhimurium TA98 (frame shift )3}
TAI00 (4718  A&Y)e ol&3drt. AHEdWolde=z  TARANE=  2-NF
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(2-nitrofluorene, Aldrich), TA1009]+ sodium azide phosphate (Sigma)E AF&3&tlom, 3F
HEAH|Yo2E 2-AA (Anthramine, Sigma)E AFgstgt. FAo#%E 12 x 75 mme 5

7 A= Alg e DMSO =2l o ee&FFA85E 90 uL( HF 5% 0-45mg/assay), =
Wolgl 10 uL, e #F 0.1 mL (1 X 10° cells)S 431, AHEAM| S Y& AP
= 05 mL9 01 M sodium phosphate buffer (pH 7.4)E, FHEEAWo|E Y& AlgFo
= 05 mLe S9 mixture (rat liver LS-9, Moltox) & Z}z} €& & 37Col|A 30%E3F on]
ekttt 1t 45C 9 05 mM histidine/biotin & o] 10% ¥3F% top agar 2 ml2

Z} tubed] ¥ HH3S 4E 3 minimal glucose agar plated] =4slith Top agar’} &
oW thA] 37Col A 48A17F Bl %3t & revertant colony 2 Alo] thEdtd] tidk A& 9
revertant conlony & W g o ZH A5 EAWo] A &S ALt

ANRE HAsHA dolry] 9t 7 AEEY oEE FEASE 0-45mg/ml $EE Fo
sk HAW A 71 =2 EdWo] JAIES V|Fo®E v 2ol 4dAR A5 s
0 & : inhibition < 10 % , +1% :© 10% <inhibition <25 %,

+2 1 25% <inhibition <60 %, +3: 50% <inhibition <75 %,
+4 1 75< inhibition <100 inhibition(%)

2) GAESAHAA LS S

MTT(3-(4,5-dimethyl thiazol-2-yl)-2,5-diphenyl tetrazolium bromide) assay& ©]-&3}
AR M EZF(SNU-638), M EF(MCF-7), A8 78 -4 Al ZF(HeLa)oll tgh of &
FEANREY HANEY FAAdAEHE AU HAEFE WY F 48 well plateol
5,000-10,000 cells /well 2 A1, 24A17F A 33 G A& wBeldA AEFSES sEHE
Aelstath Ael & 48217 B st v FH S A ASHL, 5 mg/ml F%=] MTTE 48 30uL
= ZF welldll 7Fshal 37Col A 4A12F O wjgkst dof e Alxs A2 rEZ=2 o9

m}oﬁ

jas)
ol

succinic dehydrogenase°l] €3] MTTZ 43 Al A A A E8&A formazan A ES FA3
t}. Zt welld DMSO 300uLZE 7}38}o] formaza n—% SHAIA 570nm oA FHEE S35
=t Hlaske] AEZE AR &S 4 o, 84S 50% AAst= deE FEAIRY
FTE(IC0)E T3ttt

Cell growth Inhibition rate(%) = C-A x 100

C

C: absorbance of control A absorbance of sample

3) in vivo ¥4 5 FA

A
>,
o

[u—

\V]

R

i

K
},

Rui

il
|

offl

o

o

B
hus)
)
>

o
i

=y
o,

< F oA DMBAFA = fk3gk ek 2

AF T 270w ol frTdE 10% =9 05%
= 1} 2 o] (Table 1)& Wo]i A3 o] A

ojt}r} A% 50%7%]]01] DMBAE 60mg/kg BW= A%
ool uFAI A2 722 7% TAEY T A% | 7HES =

2 >

of
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a9 A%, £, = Al &2 10A, 10B, 1(5A) 2(5B), 3(5C)§ s=olA AHAAA in
vivo LB H}E Lol y] fste], 55FH ] SD rats FYSY 1A HeA7 H
2 12vFE]¥ 9o 2 st tERTFol= AIN 76 semipurified diet®] FA 3 o] A g2
AN AZxste] HAow, trE HITLEd = 5% STt 5% f=E ek 7]
o A7 1%, £ 5%, uﬂﬂe‘ 20%, EFAFANRE 24 10%E ol e APA]E (Table 2)
& 9ol7] Alzstdnt 179 & A% 50deo] HAs W DMBAE STF7]5 =
50mg/kg BW FTo= %’?L—\E— sto] fkets feetdth F 13 ATS FAsA, F
2314 MAg #AEs Ssto F &
_]

03
j&
o,
N
o
_\;
o
N
o
_11}1
o
ofN
o2
1o
=

Table 1. Diet composition for experiment 1.

(g/kg)

control(L)T LA+
corn starch 391 341
sucrose 200 200
casein 200 200
a—cellulose 47 47
dl-methionine 3 3
AIN vitamin mix 10 10
AiN mineral mix 40 40
corn oil 10 10
lard 90 90
Mix 10A - 50
cholesterol 5 5
cholic acid 2 2
choline chloride 2 2

Energy (kcal/kg) 4,064 3,364
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Table 2. Diet composition for experiment 2.

Control 10AT 10B= AT 5B 5C+#
corn starch 528 439 441 435 443 440
sucrose 100 100 100 100 100 100
casein 180 180 180 180 180 180
corn oil 50 50 50 50 50 50
lard 50 50 50 50 50 50
a—cellulose 37 26 24 30 22 25
dl-methionine 3 3 3 3 3 3
AIN vitamin mixture 10 10 10 10 10 10
AIN mineral mixture 40 40 40 40 40 40
choline chloride 2 2 2 2 2 2
dried food powder(Mix) 0 100 100 100 100 100
Energy (kcal)
Basal 4132 3776 3784 3760 3792 3780
Supplemented food - 73 28 76 57 71
(Total) 4132 3849 3812 3836 3849 3851
Mix 10A A%, Av=, x3, &5 5 10T
Mix 10B: £¢, vy, &, ¥2 5 10F
Mix 5A: 8%, &% & 5%
Mix 5B: &<, W¥ & 5F
Mix 5C: &, &4 & 5%
A7} &£ w7
corn starch 518 503 376
sucrose 100 100 100
casein 180 180 156
corn oil 50 50 45
lard 50 50 50
a—cellulose 37 12 18
dl-methionine 3 3 3
AIN vitamin mixture 10 10 10
AIN mineral mixture 40 40 40
choline chloride 2 2 2
dried food powder 10 50 200
Energy (kcal)
Basal 4092 4032 3383
Supplemented food - - 574
Total 4092 4032 3957
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4. gasas 44
1) in vitro 4t3 53}

(1) A A rkst Az 54
Antonella 53} Gotteried ¢ Dunkley ¢ el wil Fe’'ol o8] %% linoleate] =
Abstell dig oAl &4& TBA (Thiobarbituric acid)2 &A1 A 439 D} DMSO9] 591
]E&%—Zr%/\]ie FrEE A3 20 w0 9F 10 me 10 mM linoleic acid &S 4L
< 37CA 1A%+ &<F shaking incubation AZTh o719 0.05 M FeSO4.7H0 20 plE

aL 37Col 4 2413t &<t shakingstol #ibstE F2A1Z1 5, 800 uls F&to] 4TelA 10
7 tempering A 7] i1 400 102 TBA reagentE #H7}3F th$ boiling water batholl A 158
b 7tEs & YAAAT AdE A FHEE S n-butanol® FE38e] 535 nmell A &3

oY

T2 243 T (Molecular Devices, SpectraMax 340 pc) Al 8ol 93k #Aataxa 44 o
A&S AR, ARFTES JAE 7He AAE el s WA S F9 F 50% o
A&S e = A5 5% (ICxnE ALt
AA&(%) = Mz T - AR Agae 3% X 100

gz F4=

(2) DPPH &dz AA &3 4
Al5¢ DPPH &tz &~A &3+ DPPHel tigh 3tdg o s A5 das F2E5&

DMSO°l| o FxE=z  sA4% Als 10wt olgkEe] =90 200

DPPH(1,1-diphenyl-2-picryl-hydrazyl) 190 p{Z 492 %, 37TColA ©

ELISA reader (SpectraMAX 340pc, Molecular devices, USA)E ©] &3

S5 FA35to "417\‘7101] Hlate] 7HA¥ SR E25E gz AAES A

SAAR AL ES Gl gy Adete] gde] Yle 9 Ao dFgS FOoEA
Aol AR 7ol oS A £ Q7] wol, B A AelA sl Wl uheh
bovine serum albumin (BSA, Sigma)¥ malondialdehyde (MDA)Q}«] AT AGTS AEAR
5ol dul gA|st=Ao gt Efﬂré Hl sk th BSA (2 mg/m@ 100 puL, MDA (20
mM) 100 ulol 0.1 M PBSS} FEARE o8 FEZ T3 T 37CoA 2443F HE-EA]
2 gL, 39 500 uLE Centricon( Centricon YM-10, Amlcon)oﬂ Q31,400 x goll Al 2
AZE et dAlEE st MDA-BSA Af=S w83 &, o9 95 AAS] st =+

o 700 uLE 93 thAl 1,400 x goll A 2A413F ¢ dAEE AT SRR 33 vk A
73‘#6& E AEE 01 M PBSo] 9] Bradford ®H oz wwla A 12% acrylamide
gel oA A7]495 (SDS-PAGE)3 ¥ Coomassie 942 Al&ste] MDA-BSA Z3HE <]
band®E densitometer (BIO-1D Image Analysis, Vilber Lourmat, Germany)® 20 24
A A akst gy gl d o]l Ao A &S ALkelAth. MDA Gomez-Sanchez 9] WHel u}
ot A AoA AF A skl ARG
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2) in vivo 43 a3 AN

Z_rz overmght fastmg < o Al
5, oFAolE 2% S5 E+8% AAAYFE Rl AIN 76 semipurified dietE 7]
2olz o] AgFtolE b VR ol HAERAFETFES 5% A 24552 8 T}

Mixture 10A ¢} 10BE 10714 A %S 54X & EHste] U3 v &2 & F 7|
1

Halolo] 5% 7} H=E H7Esl i, Mixture C= A9 B 2% 207HA] BFE 22 v &
2 4o] 7] olo] 5% H7betdth A@A ol 1Fd9nit = WHEo] WsE st HA] b)
d 2L AolF AldetA sttt
Table 3. Grouping and diet for experiment 1
. SFF7154 0l
(1) CO : control diet(10% corn oil)
(2) COA : control diet + Mixture 10A
(3) COB : control diet + Mixture 10B
(4) COC : control diet + Mixture C
II. o} O A) o]
(5) FO : fish oil diet (2% corn oil + 8% sardine oil)
(6) FOA: fish oil diet + Mixture 10A
(7) FOB: fish oil diet + Mixture 10B
(8) FOC: fish oil diet + Mixture C
Mix 10A A%, A=, 23, &% 5 105
Mix 10B: <9, vy, &, W¥E 5 10F
Mixture C : Mixture A + Mixture B (1:1)
<AF2>aFYHE- E}‘:NO] AdAel ofst d5 FusHE 57 2
5789 SD rat =3 STV T Y AFY2HE-GENOlTOR Yw T S5
ZlgA ol 4702 o] dixa ) Addt 3//E UFal (Table 4), 12 ~HE-2=
Aol 3o R Yol gt 279 AFToR Yo 453 AP A olE A Al Al
Ak Aol SFEFVIEHE 10% S4571E, LFUzdE-guros 1% S
T71E+ 9% = + 05% FEAHES FF3l= AIN 76 semipurified dietE 7] 2o 2
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dtol ARols Zh 7@ olel AXxAFEFE mixture A, B, CE 717 5% 4]°l(Table
=]

. SFF7154 0l

(1) C : control diet

(2) CA : control diet + Mixture A

(3) CB : control diet + Mixture B

(4) CC : control diet + Mixture C

I. aZdzeE-et=d ol

(5) LC : Lard diet + 0.5% cholesterol

(6) LCA: Lard diet +0.5% Zd2=HE + Mixture A
(7) LCC: Lard diet +05% Zel2~HE + Mixture C

Table 5. Composition of experimental diet for experiment 2.

(%)

Ingredent\Gr CO COA COB CcocC LC LCA LCC
Corn oil 10 10 10 10 1 1 1
Corn starch 40 35 35 35 39.1 34.1 34.1
Sucrose 20 20 20 20 20 20 20
Casein 20 20 20 20 20 20 20
a—cellulose 4.7 4.7 4.7 4.7 4.7 4.7 4.7
DL—methionine 0.3 0.3 0.3 0.3 3 0.3 0.3
AIN vitamin mix 1 1 1 1 1 1 1
AIN mineral mix 4 4 4 4 4 4 4
Mix A - 5 - - - 5 -
Mix B — - 5 - - - -
Mix C - - — 5 - - 5
Lard - - - - 9 9 9
Cholesterol - - - - 0.5 0.5 0.5
Cholic acid - - - - 0.2 0.2 0.2
Choline chloride - - - - 0.2 0.2 0.2
<A uAYnEdeEols 4Ae BErdely dus FEE Psay

453 9] Sprague-DawleyZ <A 3AFE (FHAEZZHEH FFol 15T F5A2
F AFe FAsel FREAL NEHES stol Trhely 67) Toz RHF F 2A7e A
g2 o] & <Table 6> ¥ #o] vhEo] 553 AFH A AL = %g 2o (DA X WA o]

Al
(LF @ 10% fat Kcal), QA% 1 F ¥ 2~H &2 o] w-(HFHC: 30% fat Kcal), @A %113



sHlEA o] 45% EFEWAR

=

5B Aolat (P5B), @uAWaFe &2 o] 5% EFEZ
A 85C Aol (P5C), @A Ze| 2H EA o] +o|gh&FEE5B Aol (E5B), ®LA%
DZY A ZA 0] +o B FEHFE5C Aol (E5C)e2 e Ed o, Axuaole= 25% <
TT71E + 25% #@E=E Fetal, AR I AHEA ol 25% # 718 + 125%
ZE +1% FHU2HES FH3tEE wEJoH P 71202 P5B
T P5Ct Aol EFEUARE

E5C 2ol 5% T e ét}%—ﬁr%%l
g & Qs oirh 1-2 detoh Al E A
Ao, AME7|ZE E3F 1%%1\:}@ A=

12 A17F dark/light cycleS %3}

Table 6 . Diet composition for experiment 3. (g/kg)

LF HFHC P5B P5C E5B E5C
Corn starch 575 475 425 425 475 475
Sucrose 100 100 100 100 100 100
Casein 180 180 180 180 180 180
Corn oil 25 25 25 25 25 25
Lard 25 125 125 125 125 125
n—cellulose 40 40 40 40 40 40
dl-methionine 3 3 3 3 3 3
AIN vitamin mixture 10 10 10 10 10 10
AIN mineral mixture 40 40 40 40 40 40
Choline chloride 2 2 2 2 2 2
Cholesterol - 10 10 10 10 10
5B, powdered - - 50 - - -
5C, powdered - - - 50 - -
5B, EtOH extracted - - - - 3.8Y -
5C, EtOH extracted - - - - - 3.3%
Energy (Kcal/kg) 3870 4370 4170 4170 4370 4370
Fat energy(Kcal%) 11.6 30.9 324 32.4 30.9 30.9

LF: low fat diet(5%), HFHC: high fat(15%) high cholesterol(1%),
P5B: HFHC+powder 5B, P5C: HFHC diet +powder 5C,

E5B: HFHC+EtOH extract 5B, EbBC: HFHC diet +EtOH extract 5C
1EtOH extract wt from 50g of powdered mixture 5B

2)EtOH extract wt from 50g of powdered mixture 5C

5B: &4, WY 5 5F9 wdul& &3

5C : &, 4 5 5F9 TdvlEe =%
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#etAe. dA, JEEd A" e A2 1 gol #A7FE homogenizing buffer(1.15%
KCl, 50 mM Tris-HCl, 1 mM EDTA, pH7.4) 10 m¢{ %] Teflon homogenizer (S63C,
Tri-R, Instruments, USA)Z 4TCol| A #&3}3 & 47T, 800 gollA 10827 9AE7 3lo
BFH (S 28)s do] A= 70T WEatda, 5= Al 4T, 12,000 goll A1 3021t
g st A5 H(S2 +8)F s dS 2+ 70T aliquotste] WER I S TE S2
AF= ThA] 47T, 100,000 goll Al 1A13F A8 ate] S H(cytosol )3 sHFH
(microsome +3%)& 727+ —70C°ﬂ aliquotdle] WE R st¢t).
(3) 712 A HAL: I o ZHE protein, albumin, GOT, GPT, BUN, ALP, T4A%, %
g2 E, HDL-Z9 2~ = —4 =% Z Technicon autoanaylzer = 274 3}91t}.
(4) Fitsta s AN
@3 % F3tk3ls =A(total antioxidant power)
AW =F3se A F78dA ferric  iono]  ferrous® U EHW  TPTZ
(2,4,6-tripyridyl-s—-triazine) ¥ Z§s}o] ferrous-tripyridyltriazine®] &2-S A4 3le] 593nm
o] 83t Benzie 59 FRAP(ferric reducing ability of
At FFA GO R troloxE ©] &3 A TS

0> o

ME e
© o

ot

i

ANA FEANS WA= AF
plasma)¥H el whal &3l A
trolox equivolent® 3£ A]&}41t}.
@4} stE A 54

gy 9 521]9] 10% Ao HAHists BPAHE SAAT 2 oA
3000rpmel| Al 207+ A EE st AU
Wwow Alge] NADPH-ADP-FeZ =
532nmoll A spectrophotometer 34 == %‘Xé 3t
23L& ascorbic acid-FeZ # 2] 3lo] A )
AXslG T 5 Ao w malondlaldehyde(MDA = 2]
2 Sl w89 dwd FxFE Lowry WHOR A3, ]‘E—4 TBARS®| -5 3
nmole MDA/m¢, % 2+ nmole MDA/mg protein® 2 A3} t}.
@3 hstg s &4

Catalase &4 2 t3 A1 %4 9] mitochondria &l Aebi® Wl wet 240 nm

oAl 187 HiOxE AASE €52 =439 nmol HyOy/min/mg protein & & FEA| 853 th
GPx(Glutahione peoxidase)?} GST(Glutathione S-transferase) &A1& 7h3t A7 FZ 9
S2 #EolA Z+z; Tappel®l W % Habig 5o WS ol &stel S48t GPx 274
=42 01 mM EDTAE *33 50 mM Tris buffer(pH 7.6)°]1 0.25 mM GSH, 0.12 mM
NADPH, 1 unit®] GSH-reductase &l 1 mg @ dE Fsls S2EFS Y1, 37C

e m[o

il

Al
g

o A 587F 94271 ¥ cummen hydroperoxideE 2 AulAF 340 nmol A 3,;1%}1,:_94 §}E
287 =435kt GPxe 42 nmole NADPH/min/mg protein®. & XAttt GST
A E&2HL 1 mM GSH 1 m¢¥ 1 mM DCNB(3, 4-dichloronitrobenzene) 1 mé< 492 —‘? 2
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5C FZoA 2587 997 0.1 M potassium phosphate beffer (pH 6.5) 450 wl$} S2 &
3 50 S 7}3 ¥ spectrophotometer® 340 nmoll A 2827 E33 S =A43to] 2%
B W32 HE nmole  CDNB/min/mg protem—% o2 EA A
Cu,Zn-SOD(Superoxide dismutase) A 7ty A% Z#Heo S2 R oA superoxide
dismutase®] @45 Misra®l Fridovich %9 HJ‘?S:—% ol gsle] =AHs Pt ¢k 2 mg
protein/mle] FE=2 3AAZl S2 B3 50 plo] 005 M sodium carbonate buffer(pH 10.2)
14 mE 9o 30C F£xoA 3587 Tt} o7 ] 0.01 M dl-epinephrine/0.01 M HCI (pH
2) 50 WS Y& I spectrophotometeri 480 nm, 30CNA 43+ FF=E A 3
=9 W3S AAE 3 epinephrined AEAMEE 50% AAAZ WS 1 unit® sFo] A4S
gk 7 2ZHd A9 XOXanthine oxidase)@/ 2 Stirpe ¢ Della Corted] Wi ol uwhz}
xanthines 7] @& dfo] 30TColA 10&3F Whg-AIA A8 ¥ uric acidE 292 nmel A F3 %=
& SAst] xA o dwld 1 mgo] 1&3F wkgate] 7[HAE2RYH AAE uric acid®] 4
nmole FX=® FASAT. 2AAIRO @l FA4L Lowryd WHoRE FAsth
(5) BAAY % £4

AT A= SAS ZRIOWS o] &ste] H Ao xFe AR e, 7 AL 19
Hl 1= ANOVA-test/Duncan-test& =

9, 2, syl S, 714, A, Wol, Hesu g, e, Bvud, v, g,
T, B9, v, ¥, nEse, 35 A4 9975 FA AR A48 St A5t
223 BLFEES 9o mouse MFAES BYWAAEY F45 U BFYAEe
cytokine 3 F& ZAskel vheol Wewe] WAL JFS FHFHAL

(1) "= HZAE FAF
O w2 v A Ee] By 2 owjs

Balb/c mouseE ZAF E@=ZHoz IFJAAZ H HFS FHHoR HE3so] RPMI &4
o7 HHAELE FE A7, 200mesh stainless steel sieveE A A AE debrisE A A
stk o] AlE HFAS 50ml G Fol] 271 4 C, 3000 rpmoll A 10%7F LA A A A
cell pellets €2 % RPMIZ HdAAMHIT s SHFT9 Tris-buffered ammonium
chloride(0.87 % NH/Cl, pH 7.2)° HEAIA 583k Hgste] 4PF+5 A AstAth RPMIZ
23] A4 A & meopx MIAAEE 10 % FBS7F 37bE RPMI 16400 E4HAIA,
trypan blue solution®.® A M3 ZF hemocytometerE Algste] MEFE A AT 1
F, AEFES 50x10° cell/m e sE2 HFAAELE ARFAAA 96-well plated] EFF 5
A S5 40l /\}%3}915}.
@ AxzF2%s 54 - MTT assay™

ul A 258 MTT assay2 o] &3t A&t

oft X
£

el o

2~ H]

Ho
oN
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MTT(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium bromide; Sigma; 5mg/ml in
saline)assay©= A AEZ5A (cytotoxicity) R olY &,  AAM EZF(viability), AXSA%
(proliferation) & Z43t=tl A7 o] &5, 2= AEAME] vEIZ=g ol Q&
T2 8 2 (dehydrogenase enzyme)ol|l o3&l F8&/4¢ SFAEZHQ] MTTEHo] v]FE4 9
—Xf—% formazan®o. 2 A& =2 o] uf AAJE formazane] ¥ AEA XA A g
F Aotk Z sampled FEEE 0.1% DMSO(cell culture)& 9] 0.1-10 mg/ml¥ =

7F H =5 ZAI 96-well plate?] Z-4r2] wellol 10u0% 7Fste] HF 5 =71 5-500 pg/ml
o] HEE Atk w2 HPFAE FAP o8 wEoX HAAE dgde 1x10°
cell/mle] F =% H A3 96 well plateo] 90t/ wellE 7}t Tl Mitogeno &2 ZF welld T
HEE Z2AAI= ConA(5ﬂg/ml) T B AEES =247l LPS(5ug/ml) EE o8 sk
of FEEESS 10 713 & 37T, 5% CO- incubatorel] ¥o] 24A17F = 484 7Hs < uj
& F, 10pte] MTTE 2 wellel 7bgE $ dFvjg Tdo Do sto] 443kt
A A formazan crystal 84S F=3+9 ) plate® 1000 rpmoll Al 5837F Y418
N2aB A A AE F formazan crystale &335l7] Y3 150402 DMSOE 7}
EE50o] 94 &34 7] t}S, microplate spectrophotometerE ©| &3] 540nm
FrE FAEAT. vz HFAE A SE oY A oEiA At

ol

)

ofo
ot

Proliferation Index = Sample?] &3% / Control® 3=

(2) BHo-= B WAL cytokine FHS
@O w92 BAqAA 2 22 9 e
ul$-~ B o] 4% thioglycollate(Sigma) 2mlE FAFsle] 397F E73Wel] 2 A =E7}
oA gop FAF F 3¢ 5] AFEgagor ne2E AN F HREE GolA
RPMI-16400.% 57s Alxg & 4TolA daaed Aol +3%th 3000 rpmellA
10870 94828 A7 T gAAEY cell pellets dEth Yol A& cell pellet
Tris—buffered ammonium chloride(0.87 % NH4Cl, pH 7.2)0 & EA|A 587+ A glste] A4
T2 AAS AEFE AAG cell pelletS 4 T, 3,000 rpmoll A 1027F FAAH 3 & fetal
bovine serum(FBS) 10%%5 &-73l= RPMI-1640°] F-&A17 96-well plate®] 3+ well(100u0) 3
1x10°%ell/mle] ¥ == 33] wkEalo] B33} 5% CO, incubatorol A 24]7F wjoFs 5wl
FoS wghslo] wjtgr] FTAo| BFEA e AEE AASL FHE A ET 2E

o AHgatect

ut

®©

.
4
il
o
>
b
A
2
N
2

T o T 70

hA A L] 3t FEE] AE 54 MTT assayS ol-&ato] At 23 o
7o AE YEEo 3 BEgE YeErdh 3, 9%6well plated] 1x10° cell/mle] =7
AAES BF3n 7 352 AE FEE I0WE Y& % 37 C, 5 % CO; incubatorel] 4
o] 4871 7HE <t Mt Th widet Zb wellel 1009 MTT(5mg/ml in PBS)E 7Fet &, <
FHF TY=2

Wy sle] 427FE et incubationA A1 A formazan crystal FA S =3
PlateE 1,000 rpmoll A 5&3F 48t AE& ZA=HA AAS $F, formazan crystalS
galst7] el 150ut/welle] DMSOE  7hste]l 2083 &8¢ €d &A1 o4,
microplate spectrophotometer® ©] &3] 540nm FFolA FF=E =Astgct o2 A s
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@ In vitro WAAZ B4 2% =4
FEEol ofd st AMEe) WA 4L A7e] TRANE FERS WA
. & 77t F3san

2
vhg-22 A A E wi e FFHE 7FA A cytokine(TNF-a, IL-1f, IL-6 zd

2 48well plated]l 1x10° cel/ml¥ ®F3ta 72t B2 Alg
37 T, 5 % CO. incubatorell o] 48A17H5 ok wjgFate], njt A3
S B2 TNF-a, IL-1, IL-6 A #FS SA 3o

i
it
é
s
]
oL,
rlo
ol

2) $TELAEL ex vivo A F

12hd o] A A3k in vitro A ¥ S Bl o R 3 ex vivo Aoz AHE2
b, EryvE], ¥) 7 FEES AY s AT FARoEA dF FE=C] w2 W
oqsol mA= é‘—?}% AAMsHnr. Aoz nEwr], g, vy, ¥ dF FEES
50 mg/kg b.w.¥ 500 mg/kg b.w.d FHEE 0.2 ml/day? 45 o AdE Folagdon gz
TogE w7 A AAdTE AMESAT vk~ Agss SAs7] % AxEA W
= —ErFJOH HAAE SA s SASHAL, 54 dAAZE Ze8 ddstd 54 o
A M E7F EH] 8 cytokine(IL-1B, IL-6, TNF-a) #8]@& A& v}

(Haswr], v, sy, & 5 #5329 Z7F

o] w A ¥ (randomized complete block design)oll €]3l 3w Hi= 50 mg/kg b.w.2F 500 mg/kg
bw.ol FEFOR 7t i @ 9ty Uro] AAgrh AEAF(E, 157, B,
) 45 FE5ES 247 50 mg/kg bow. 2 500 mg/kg bow.o] FE7F HEE Wit FHTE
g148ke] 0.2 me¥ 4573 ALdE A7 Folsklal, dxwezes AL Jdrs s Fost
At

UM} BEFNAAE S5 B B A EAA ] cytokine EHI F 54
= Q)
o =

AE T 207HAE A vk BAAE S 54 O
A A Eol] o3k cytokine(IL-1f, IL-6, TNF-a, IFN-y, IL-10) ¥H|%5dl wn X o 3ka}
IFEN-%9} IL-109] ratio® =A3sI¥tt. 33d% AFgAE ol A8 &3 o st
S =A4s9t. EFAEE10A, 10B, C, 2(6B), 3(5C)e thate] AAstgitt o5 A&

2HEH d& EFEES 4770 442 50mg/kg BWH 500 mg/kg BWe| FE=2 wpg-20
47 AT TR F WAL 453 B4 BY AAATAA BH]shs Ao Erhel )
58 2459 W% Ao AEe ARTHDANE AAT 5T W),

ol A F A5 9 & Flavonoid ¢ polyphenol &% &3
Flavonoid ¢} polyphenol &3S 7437 913to] Lee &< Wil wef sdxx3 2
Als 1 gol 50 mee] 75% olE&S 7hetal 18A1F FoF wukd & &
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paperZ ]33k t}5 75% A EE2 50 ml 7HA @E F FA SAHSA F flavonoid ¥
g A2 Davists S el we} At deEFE HA 400 plell 90%
diethylene glycol 4 m{= % 7¥8taL, Al IN NaOHE 40 ulS w31 37C water bathol A

L& SAs A 2FA
%kgi# rutin (Slgma USA)Z AHE38FA T & polyphenol 32 Singleton 52 "ol
uz} e F= A 400 wieol 50 wle Fohnfc1ocalteau, 100 w09l sodium carbonate
(NagCOs3) E3stgoS Wu Ao 1A7F W3 & spectrophotomter® 725 nmol A &3
EE2 2489 EF:A %S 2= tannic acid (Sigma, USA)E AF-§3F %t

o 4 FY 2FEF A4

DA
AEFTH T RAEY F A AT (A wet Al Fssh
A 7o 743} A& 2g + TFF 10.0ml= T2 3}
e ol EUEZ 100ml H7}
T SEEESS
R
o FEFA0ToE T
A SPE
T TEF5A0TCol3}) &
AR Ak 2ml o] AlY-g
=4 GC-ECD,
® GC =71
ECD
Z¥ : DB-5MS (30 x 0.25mm ID)
Agoizbs B FaF L AA 1L0ml/ &
TR - FYF 1 250TC
AE7] 1 290C
& 2 1100CHA ARFAF 200C7HA] =4S
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AlgFd=F 1w

2) AR

Z 1207FA1 9] -5 oFs}st

Table 7. The items for determination of chemical residues in Korean vegetables.

=4l ikl skt (Table 7)

Standard A(37) Standard B(41) Standard C(42)
2,4—DDT 2,4—DDE 2.4—DDD
4,4-DDT 4,4—DDE 4,4—DDD
Bromacil Acetochlor Aldrin
Bromopropylate Alachlor Azinphos methyl
Chlordane a—BHC Bifenox
Chlorfenvinfos B—BHC Captafol
Chlorpyrifos—methyl v—BHC Captane
Clofentezine 6—BHC Carbofenothion
Diazinon Chlorbenzilate Chlorsulfuron
Dichlorvos(DDVP) Chlorfenapyr Cypermethrin
Dicofol Chlorothalonil Dicoloran
Dimethipin Chlorpyrifos Dieldrin
Edifenphos Cyfluthrin Disulfoton
Endosulfan— ) )

Cyhalothrin Endrin
(a, B, sulfate)
Etrimfos Deltamethrin EPN
Fenarimol Diclofluanid Ethalfuralin
Fenbuconazole Dimethoate Fluvalinate
Flucythrinate Dinocap Hepachlor
Iprodion Diuron Hexaconazole
Metolachlor Ethion Malathion
Nitrapyrin Ethoprophos Methidathion
Oxadiazon Fenitrothion Metribuzin
Oxyfluorfen Fenpropathrin Mevinphos
Permethrin Folpet Paclobutrazol
Phethoate Imazalil Parathion methyl
Phosalone Metobromuron Pendimethalin
Procymidone My clobutanil Propanil
Profenofos Norflutazon Pyrazophos
Tetradifon Parathion Quintozene
Thiometon Phosmet Tolyfluanid
Tralomethrin Phosphamidon Triadimefon
Triflutalin Prochloraz Triallate
Haloxyfop methyl Vinclozolin Fluquinoconazole
Famoxadone Hexaflumuron Oryzalin
Pyributicarb Halfenprox Pyridaphenothion
Flufenacet Imibenconazole Nuarimol
Propaquizafop ethyl cyhalofop buthyl Lufenuron
Tenylchlor Fenhexamide
Acibenzolar—S—methyl Nitralin
Etridiazole Pyrazoxyfen ethyl
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O %3} A (Aging delaying activity)

@ A Ao] (Body protection activity)

®

118 o) ¥} (Chronic disease prevention activity)

hE4

)\éo

%4 (Regulation of metabolism)

=
1=

@ A A

®
®
@
®

= ¢l ¥ o] A (Antimutagenic activity)
n] A & 34 (Antibacterial activity)

13
&}
T

F3} A (Antioxidative activity)

pS

2FA (Antitumor activity)

5}o

©@ 7]1€HOthers)
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23te] DMBAS 50mg/kg BW %2 Felshe] FEFAAL FEshs Aol
Mo *‘“18‘“— =4l ﬁ# £, Wd, A%e] T WAL R FY AFE BAA

@ A =, WA, S xF (Table 8)

O A%, &9, %2 TAY TAI100 whste] Hxisdme] 2 HHEAW] Al axrt
L

@

o] A&7}

7174, Erve], &%, gAML TA 983 TA1009 thake] 3t
- $-eshal o], TA100e] et AHEdAMe] A ast= UHT %

89 U3t AHEAdWo] AdAFTHE v & .
@ o], W, vuta, 5, 23 g4z, TS TA 9837 TA1009] thste] 7HE=
Aol A ZI7} v g $-53k4)

2= TAL00o] thsloint Ad =L 7F%

AA Edwol Al aIIt w48
@  rhE TAIL00Y thste] AxiEdwoe] A&}, 3= TAR diste] &AWl
Al &3t A= TAL009] thste] bEAmoe] oAl g3, AlgA= TAR ﬂ%é}ﬂ A4
Aol ozl &} v 55l
® E£iF= 482 glglon, 53 HEAWe] AA ZaelA ¢ ads By
® % (Table 9)
Fde dutHor ArFrrt AWl Alast oA, AyEdnie] oA gty
E el ey e nyd
@ BHENE TAIS, TAL000] wate] HyEdde] B xfEdwo] a7t 25 o
§ Egaki
@4, gy, wja, A #e, HEs] 2 TARY TAL000] dighe] 1 EAR o] oA

H =2
FH7F )¢ SFEtdh Bde) gAo] qastE Rt v =SS 4 5 UATh
@ #¥ = TAL000] W3 FHEAWe] AA g7} WS $5aa).
@ 2 Wl 448 glo, Aol eHAYE £ FHE B

ol

m1m
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Table 8. Antimutagenic effect of Korean vegetables, seaweeds and cereals.

Ames Test
Sample
TA98(-) TA100(-) TA98(+) | TA100(+)

1 = 0 0 0 0
2 2 +3 0 0 +2
3 Tt 7| +3 0 +2 +2
4 | +3 0 0 0
5 7| & +1 +4 +4 +4
6 49l +4 0 +4 +4
7 Aol +3 +1 +4 +4
8 s2s4t +1 0 0 +1
9 Ehef +2 +2 0 0
10 =Lt= +3 0 +2 +3
11 =o|L2| +2 +4 +4 +4
12 ot= +1 +4 +2 +3
13 | & +1 +1 +4 +4
14 £ 0 0 0 0
15 +¢ +3 0 +1 +1
16 oLtz +3 +2 +4 +4
17 | 2% +3 0 +4 +3
18 BEzZg| 0 0 0 0
19 ahF +3 0 +3 +4
20 oz +4 +4 +4 +4
21 £ +4 +4 +4 +4
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Sample Ames Test
TA98(-) | TA100(-) | TA98(+) | TA100(+)
22 T +3 +1 +4 +4
23 Al ZA| +4 0 +3 +3
24 £ +4 0 +4 +4
25 E Al +3 +2 +4 +4
26 Of =& 0 0 0 0
27 LTS 0 0 0 0
28 =R 0 +4 +4 +4
29 20| 0 0 +2 +3
30 A 0 0 0 0
31 g2 +1 +4 +4 +4
32 F = +3 0 +3 +2
33 = +4(T) +4(T) +4 +4
34 af +2 +1 0 +1
35 ujzf +3 +4(T) +3 +4
36 abA| 2] +3 0 +4 +4
37 1 0 +2 +4 +4
38 XE +1 +3 +3 +3
39 a3z +2 +1 0 0
40 Az 0 0 0 0
11 of 0 0 0 0
42 Qf} 0 +3 0 0
43 DFEIZ 0 +1 +1 0

0 : 10 > inhibition(%),
+3 1 50~<75 inhibition(%),

+1

10~ <25 inhibition(%),
+4 1 75~<100 inhibition(%)

_33_

+2

25~<50 inhibition(%)



Table 9. Antimutagenic effects of fruits.

Ames Test
Sample TA98(-) TA100(-) TA98(+) TA100(+)

1 o) 0 0 +3 +3
2 = ) 0 0 +4 +4
3 = gl +2 +2 +4 +4
4 |4 +1 +1 +1

5 s 0 0 0

6 PRI 0 +1 +3 +3
7 gELELE 0 0 0

8 HiLELEI 0 0 0

9 Ak 0 0 0

10 i 0 0 0 +1
11 Bl 0 0 +3 +4
12 el Xl 0 0 0 0
13 QAKX T 0 +1 +3 +3
14 E0tE 0 0 0 0
15 LSS 0 0 0 0
16 &2 0 0 0 0
17 e=Sgei | 0 0 0 0
18 dEZ2eE 0 0 0 0
19 UEE0E 0 0 0 0
20 L= 0 0 0 0
21 HEul 0 0 0 0
22 o &l 0 0 +4 +4
23 2elS +1 0 0 0
24 SelSM +4 +4 +4 +4
25 a5 0 0 +4 +4
26 ALSE 0 0 0
27 dl=2 +1 0 +4 +4
28 di21 +2 0 +4 +4

0 : 10 > inhibition(%),

+3 : 50~ <75 inhibition(%),

+]1 :
+4 : 75~<100 inhibition(%)

10~<25 inhibition(%),
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Q)FAE T4 JA &

TAAXI HES 5% AeE2 FEF F SNU-638(9 %A E£5F), MCF-7(F" oAl
HeLa(AHg ZH- A EF)e tidt A SALdIAMTT)IS Sate] AxEgdA

&

& 4%

BFAAE 50% A FEQ [Cod T& A3, FARS AEF FAL g
b g Eom, FH Felt FEAMe LI wUW &, 71, WY, F57b 94
&9

=
%*491%%1 ol A 5= HH% Fe mdE Byt A2FANE A9, T, ¥3, 27,
i

® © [ o Ho

2
B
x@*
:Oé
P
4

IC50 9] v%7} 100pg/assay(330pg/ml) ©]3k¢l A &S 7|0z 2yud
o0&, A g, o] SNU638, MCF-7, HeLa celloll th3l MEZAo] wj$ F
09L& SNU-638 o thdt ME5Ao] w9 Zith

O3, &7°S Hela celld W3k MEEAo] nfj$

{ B

O& %, 71%o] SNU638, MCF-7, HeLa cellell thgh A5 0] uj$- it}
oM, +47} MCF-7, HeLa cellol th3t A5 0] wj$- Z]t}

@I =

O@@iﬂﬂﬁ??%@%h@F?HdawmﬂWﬁHE. gol vl At
OAA= MCF-7¢ll that AE=7de] v
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Table 10. ICsp of ethanol extract from Korean foods on growth inhibition rate in

3 cancer cell lines.

(mg/assay)

2 F SNU-638 MCF-7 HeLa
&9 51.20 85.64 50.97
A 40.59 91.27 79.84
g 65.56 2472.75 77872
54 39.30 320.61 232.05
A 554.92 290.46 141.52
LS 7] 497.15 290.24 163.55
EYUE 600.22 162.43 319.75
53 250.59 164.10 53.43
=0 133.02 112.23 112.38
% 107.26 303.21 115.12
o5k 482.74 570.39
5 co co
Sy} 10742.01 00
PR o0 %
&7t 435.25 59.05
FaF 237.05 171.43
&It oo 1908.01
ol 00 00
u} 4216.40 00
&7 35.67 32.30 86.01
717 38.01 85.64 79.88
o g 106.27 98.42 81.69
FT 112.62 89.09 44.16
g} 2) 83.74 48.32 48.21
S 53.42 49.87 45.55
I} 2822.88 126.51
A 97.79 0.83
Al ¥ 27.72 49.27
3F 27.25 0.86
A= 29.49 148.81
R =, 240.78 145.12
37 61.21 20.2
A7 791.75 547.21
3ol 135.61 307.68
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Fig 2. The effects of Korean food supplementation on tumor
DMBA -treated rat.
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Fig 3. The effect of Korean food supplementation on mean tumor number in

DMBA -treated rats.
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Fig 4. The effect of Korean food supplementation on the tumor size in
DMBA -treated rat.
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=l FEAFEY FAstEHRE dotr ] 9ot 1- 2xpd R = dEs FEES 9
o] in vitro A #Ase A g7, DPPH &tz 2A S gEe], £ A 9ste] 7l
e B sy WhHol Al=E QT S, oln AdE &l AFe x]élf’%ﬁﬂ%"] oz
I AFets S AIEHT o JAG

MDA-BSA Z3%S AAlet=

.

=Ag obny] 9lshe] AR
- [e}

YOl el Qi AR U%le

A
malondialdehyde®} BSAd AEE F=EE g s}

[e)

o}

< pand® Qs 3714 HPmoﬂ o3 Axe= - 1}
AvbA o ® fAbskdth 37FA] EAFol A w9 e s Bl AMafFe A4, Evv
g, &, &z Yol =uE, 9 U]‘Jr‘j/] vaze v zh as5wy), 2d, A, 5§
JolAk. FFolE W, &5 F59 Iaksla st %#8}913 FAHA, BIHAE
2 Y2 B FLdFoAME v, AF wiyy, W EE}E A @]9 ksl E
I resen, Hd&Egs ddgde] a9 9 $F8k8lth (Table 11, Tablel2)

3 7HA Rl o] Akt A A Frol M= §7o ol 7t Hdalen,
2t Wol, v, o, vvhe], Bede, v, 2, aswr], oo, A
U=o]l $3 235 Bt

DAAREs A m = A, Yo, =vs, v, £, AUE, 3727 $3 23

>DPPH #1t]Z AASS A7 29, =ne], 2o BaAg, & 27 Yol % u
v, A, dfsu 4, AuE, nhrb skl

DAAGAE L G A g A7, 2 wSwy], 2o, A, vhs, HE 2
&2k, 9ol stz vprb v $43elch

@7 MY, &% 57 S5 FAFEHE BAT

DA AR A g WY, &5, £ W 5sdn

5 &7, £, 71l e
DA et dde] AejA gyt vgel v 5, &%, 57 583
o},
@ AT AWML 538 DPPH &tz &7 5ol ¢Fstlon, FumAle A d3itstE
g A JAENt S5
@t Tauvet wjao] Fgabstaatrt APt A& 9 DPPHEH Z 275l
b R B e )
22 Ag 5dwel oz 134011*19} I iod e S R R f'fo“ CEE M R S
DAARNSGERE G, A%, 2T, vy, oA, HeEnE AL 24359
=8

>DPPH @t % & W, wpuwl, e, W, BEAFAF A $5seeEl,

A5 e
Ags), v s, oAy, Wes], A7, de2sst $5Eg
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Table 11. Antioxidative effect of ethanol extract from Korean vegetables, cereals
and seaweed.

HPid | DppH radical | MDA-BSA
Sample perOX|dalt|on scavenging |binding inhibition
prevention effect effect
effect
1 = 0 +2 +3
2 A +2 +2 +4
3 ni='pJ +2 +2 +4
4 = +2 +2 +4
5 7| &k +1 +2 +2
6 el +2 +2 +4
7 ol +3 +3 +3
8 s=54 +2 +2 +3
9 = +2 +1 +3
10 =L= +3 +3 +3
11 =0|u2] +3 +4 +3
12 ol= 0 +2 +4
13 =t +3 +3 +4
14 £ 0 +1 +3
15 £ +2 +4 +3
16 o|Llz| +3 +3 +3
17 T3 +2 +2 +4
18 =223 +2 +4 +3
19 oF +2 +3 +2
20 4z +4 +4 +4
21 &9 +3 +4 -
22 = +3 +2 +3
23 INE=>| +1 +1 +3
24 % +2 +4 +4
25 £ +2 +4 +4
26 Of =4t +1 +3 +3
27 2l 5= 0 +2 -
28 x| +3 +4 +2
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29 +1 +1 +4
30 +2 +3 +3
31 +3 +2 +3
32 +3 +3 -

33 0 0 +1
34 +1 +2 +3
35 +2 +2 +3
36 +2 +1 +4
37 +1 +2 +4
38 +2 +2 +3
39 0 +2 +3
40 +1 +2 +2
41 +2 +3 +4
42 0 +2 +3
43 +3 +1 +3

: 10 > inhibition(%s)
: 50~75 inhibition(%)

10~25 inhibition(%)
: 75~100 inhibition(%)
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Table 12 . Antioxidative effect of fruits.

Lipid peroxidation

DPPH radical

Sample prevention effect |scavenging effect
1 @) +2 +3
> oD +2 +4
3 201 +3 4
4 I|$ +2 2
5 N +3 ‘2
5 X2 +3 *3
. B Lt +3 2
8 BELELHT +2 *3
9 AF D +2 2
10 all * e
11 b 1 *3 s
12 QX +1 2
13 QX I +3 *3
14 E0E 0 2
15 oy +3 e
16 29 0 *e
17 2ol - b
18 ZI=EETE] +1 *
19 U2EOE +3 2
20 e 0 2
21 =1 +2 *3
290 o4&l +3 4
23 22ls +2 2
o4 ERIEIY +2 4
25 a +3 +3
26 AT +2 v
07 e +1 *3
28 A= +2 +3
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3) HUAE

Lo
)
18
N
off
ol\
™,
‘:o{r
)

(1) in vitro AA

D olgte FE2o] MFHNEZA] HAE 3
o =

‘\'r’

207HA Alme) ogke | WA S4 A= &S MTT assays §3l &
HEokth d¥& Fdstol i 1619200 A &= 10,50,100pg/mes ol A =2 B T4

TS 29, 10pg/mill A= 1,2,14,16-208H A 500l A], 50ug/mloll A= 2,8,14,16,19,20H A] &
A, 100pg/meol 4= 16,1920 A EolM =2 v F45S BRI gAdoz A8 5
B 557t E&5E U AL 452 oA Ao Yl (Fig 5)
@ & FEE] HAAEZTA A WA= o

10pg/meoll A= 1-4,6-8,11,13/14,18H Al =0l A, 50ug/méoll A+ 1-3,8-11,13/14,18 19 H A=
o A, 100pg/ml A= 1,3811,1314,18 ¥ AlRolA =& v S45S HATh
2 AdEs TFs Bd, 1,3811,1314,18H A5+ 10,50,100pg/mbs = A v S A 5ol
okttt e AR BE sampledl A AR FEHEEY FL7F SIS E B AA T =
e srobth whEbA 10pg/meel Y 100ug/meelete] FieollA WA marE Qs Ao AR
HA}. (Fig 6)

[

s
&
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sp(w) 10ug/ml

sp(w) 50ug/ml

sp(w) 100ug/mf

Fig 5. Spleen cell proliferation by treatments of ethanol extracts from Korean

foods
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sp(w) 10ug/ml

sp(w) 50ug/ml

sp(w) 100ug/ml

Fig 6. Spleen cell proliferation by treatments of water extracts from Korean foods
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(2) &7 ¥ EX VIVO ¢ 9 AA:

1@ #W(In vitro) A @elAs sw7], Mg, vy, %9 oasd B FF2ES AR

2 AREste] mh-2 WA F2s A 5 A A EA A @H e Aol EFFQI(IL-1

B, IL-6, TNF-0)°] A= FA3Arh 21 23, AAE st w5 M9 5 T 5%

I 50~500ug/mlz & FEES HW/HAS W AxFHo FXHE a7t e eE v

, 10 ug/mlelate] A %= 2 1000ug/mlel e % H7F Al B ZGAE ZF2] o] A 3|

%‘" -E}OJ% T AT dEE FEE A, MAAE T4 E AEA)] FX =7

nu ettt 57 i A e o3 Aol EgIl EH|HE A4 A, B FEEAA =2

A & vElgen, 7+ FEFES 100ug/ml o FEZ FH7F Al IL-1B, IL-6 18
TNF-09] #H|7F S35 2oz #Fydot

N
N
)

ol#1 g Alg #Ul(in vitro) P4 E EUR "3 A 9l (ex vivo)d g
st o, nEw], WY, svyE], 2 453 492 50mg/kg b.w Z 500mg/k
L2 ube2olA A AT T F HEAE %@'%54 a4 B4 A Ao A l"‘ir‘ﬂ] 3}
ARl EFFS] Hl s S FAste] WY 7ls HUke AxE A4S 1 A% ®F FEE F
79 4% 50mg/kg bwasZoA, nEWY FEE FolT9 4 50mg/kg bwsZolA,
Wl Frjve] FEE Fo7 4F 500mg/kg b.wE ol A H]XJHL_«] A A B

Aok S B4 diAAEe] og Aol EFLQl wHEE SAT A A Alm Tl
oAl EHE S F A, IL-19 A s5wrie =vve] 50mg/kg bowat, wWHE
I % 500mg/kg bwirol At HlE| FolAor wL EHEeS el IL-69

%, 25w, Wl % 50mg/kg bw, &9 18] 500mg/kg b.wwolA F9Hl S}
Ag¢S BYoeH, T EI«] Ag W EL S0mg/kg bwe eV, ErjvdE
500mg/kg b.w ol A < FEo EHTe HEo oE Ede] WAAE
& @Astete] WYuteS A F ds Ao ARHAH

ol ¢} o], in vitro & 3k ex vivo & T3 e, WY, =9y, B2 WY

=
Ax Y FANAL, F g Ao ekt

1je}

o

=

2
9 r\r off o

ki

40%

7

[e)

58 Fo3 Ay, izl vlE 50 mg/kg b.w.F 500 mg/kg b.w.at
) o Aol = Atk 18y Con AY LPS &2 #b=

FAAG HHon FHAALS BAY 5

[T

}\], Z1Z1L 50 mg/kg b.w. s =T ol A B A

A AT

QY FEES Fo H9d YdoJAE, Con A & =3 AL gz, 50 mg/ke b.w. i,

500 mg/kg b.w.wr¥ LPS #H7b2 dix&atol] Hl&| Fodeoz =2 ni Ax FAAFE

HER LT

Q=" FEES FoIg A5 doJA =, 50 mg/kg bow.eF 500 mg/kg b.w.el At &

ol HlE) =& FXE BIoy FoA4 A5 HolA &gttt Con A & A=3 A, 50

mg/kg bw.¥# 500 mg/kg b.w.r ¥ LPS H7bre] A9 dizato] Hla] & F2E&S 23

S fre] ARl Aol & HolA| &okth

Q5 FEES T3 AH, 50 mg/kg bw FETONA FoHoR EL T2 TS LE
2 !

=5
LPS AHg 9 A%, 50 mg/kg bw.i+3 500 mg/kg bw. FTodtolA dZ2LHT 9

_47_



H
rlo
ofN

e YEHIH

@ B4 dA M| Cytokine A H 54

m IL-1( (Fig 8)

@u=wy] FEE Fojol oF 3 WAMEe IL-1pAE R 50 me/ks b.w.el f-o]%
o8 W 9o [L-1EE EHgS & ¢ Addar, LPS A= Al 50 mg/kg b.w. ¥ 500 mg/ke
BH)5S Bl LPSE =38k A3 oA IL-1
BEw7) APFEAE IL-1EAAS A5t W

@ WY FEE9 in vivo 4%% F% 500 mg/kg bow.wroll A FoHoR £ HHTS B

G, LPS AHgl9 A9, 50 mg/ke b.w.F 500 mg/kg bw.wtoll A FoHor w2
Btk LPSE A=F3S A, 3% 50 mg/ke bow. ¥ 500 mg/kg bow. A A&

of Hla} IL-128]7F FolH o g2 Asste] wd A-Fol= IL-1pn]o] g |

AstAl7l= Ao ® vEsTh

@=rtg e Afel= 50 mg/kg bow.rell A IL-1gEH] o] Fo]H o= Eoka, LPS A5
Al, 50 mg/kg b.w.iT} 500 mg/kg b.ow.ire] tiERTtol H|E| FAHon =&

T2 HFHleS K
o} LPSS AHEskA &2 49, 50 mg/kg b.w. I 500 mg/kg bow. oA FHor =&
IL-1f &8ss Yetdidler, LPS Aga 9A] AR A5 Yebddet. 53], 50 mg/kg

bw.we A A AF
o= IL-1pAA S =
0E ==

Y
o= =& IL

1A freld E¥E Mol 50 mg/ks bw.swel EvUEY ATE
ANA AAA FAgstel] 71eid F glode AR

A= LPSE ARehA e 39 500 me/ke bw.g=lA 24
S 2 LPSHPH % dFE 2

ol r_?L' [‘ﬁ EI

3

= 579

~154 4 & el

m IL-6 (Fig 9)

@ 1=wY] FEES Fo 2y, 50 mg/kg bow.atol A IL-6 Y] 7F Feldoe=z Frtd A

o2 veya, LPS A& A, 50 mg/kg b.w.it 3 500 mg/kg b.w.olA IL-6 4|7} 2T
vl &l oA o= 57}:0‘}"3‘:} LPS AHgstA &2 45, % 50 mg/kg b.w.w ol A IL-6

BE
wH7E fFelH o w Aedte], aEwr] Fo47F IL-6 A S ASste]l AggSs FX1A]7]
= Ao F=FY 1‘4— 500 mg/kg b.w. o= IL-6 #4]7F 4ss A2 YT o]
T TR FoR le Adegta Alsdth aeu LPS AF AL % 50 mg/kg b.w.
500 mg/kg bw.2] RE A TANA FJ42A IL-6 AAATES Ho mEWZ|ZF WY HNEE
43 A F e AAlsel Ao ArsEn

@Y FEE2S in vivo 235 % 50 mg/kg bw.olA fFoldog He BuTs HY

o] \

ow, LPS A2l A, 50 mg/kg bw?LOl froldow o BHlss Bk LPS A#atA
e o A, 50 ke bw.tel A IL-6 wnl @] e
Hu F% 500 mg/kg bow. ol Al EH| o] FAsteE o=
Aol e Bt FAE A7 aFET LPS e Al o
o2 IL-6 £H %S Yeguo], 50 mg/kg bw. TEY
ste] WelAE gAst AL F ot AlmETh

@ =vuele 4% 5 50 mg/ks b.wet 500 mg/kg bw.ol A IL-6 ¥H| % sokal, LPSH &
o) A, 500 mg/kg bw. ol A IL-6 &ulso] fedoz Zrpstqch LPS HelshA o

TE AR % =
% 50 mg/kg b.w.atol A
TEoI7F IL-6 EH S A=+
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& A% 5% 50 mg/kg b.w.wF 500 mg/kg bow. oA oAl IL-

o, LPS A& Al, % 500 mg/kg bw.ellA IL-6 o] fFel4orw F7he Ao= 1
Bt =vive]l A7Ferh IL-6 2HE A=ste] WY wies @A s AeR

NE=R2h=
S Fo3 Ay LPSE A stA &S H-$ 50 mg/keg b.w. I 500 mg/kg b.w.
o] FLoA tERTHY e AAES Hgor LPS H7MAoE 50 mg/kg bow. I 500
Tt

R gixdtel vlE] fFodoR =& IL-6 4TS HATh

500 mg/kg b.w.Fol 79 AS 3% 50 mg/kg bow.arol HIE|IAE 7
23l TNF-o ¥1 48S Folo ot Ayela A7t

@Y FE=9 in vivo 23 TRV ol s TNF-addsol Fo4 oz F7tsekal
2 7

ok LPSE A3 4%, v Fo7F gz vl fFodor %& TNF-a #H|52 W
Ach LPS AHEstA & 9 A9$, 50 mg/kg bw.olA F9gZFoz =& BHS5S HY

&
aL, LPS Aelat 9A A 235 yebdlh

O=rvd Y AY LPSAHZFEY 7%, 500 mg/kg bw.itoll A %S TNF-n
t}. LPS A gstA &<& A9 500 mg/kg bw.wto] ExRteo] HlE =& EH) %S UeuA
Faktglou, LPSE AS3to R <le] el Hls) #Fo4 2vles ved Aow, Svy
2] Aozt deAlE 2442 5 e AAEol et AbmE

O: FEES Fold 23 LPSE A#shA &2 4¢ 500 mg/kg b.w.o] FmolA iz
o froldos e Y-S B LPS A el= 50 mg/kg b.w.wtol thxol Hlsl
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Ixeris sonchifolia Hance(Godulbaegi), L&t 7| Fagopyrum esculentum Moench(Buckwheat), M2

35 35

OControl
M50 xg/kg bw
H 500 ug/kg bw

O Control
W50 ug/kg bw
M 500 ug/kg bw

witihout ConA LPS treated witihout ConA treated LPS treated
mitogen treated mitogen
Oenanthe javanica(Dolminari), E0|ut2] Hizikia fusiforme, &
35
7
30
6 |
25
5 |
27 O Control 4t O Control
W50 ug/kg bw | 50mg/kg b.w.
15 | 1500 p9/kg bw 3+ B 500mg/ kg b.w.
1r ot
05 | 1 1
0 0
witihout ConA LPS treated withOUt Con A LPS
mitogen treated mitogen treated treated

Fig 7. Proliferation index of splenocyte of mice orally administrated with water
extract from four Korean foods for 4 weeks.
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Fig 8. IL-1B production by activated peritoneal macrophage of mice administered

with water extract from four Korean foods fro 4 weeks.
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Fig 9.
water

IL—6 production by activated peritoneal macrophage of mice administered with

extracts from four Korean foods for 4week
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10. TNF—a production by activated peritoneal macrophage of mice administered

water extracts from four Korean foods for 4week
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Table 14. Food composition of mixed food samples

Mixture Food components
1. Mix A(=10A) A%, A&, 51, 5,5 10F
2. Mix B(=10B) &9, Vv, X, vd T 10F
3. Mix C Mix A+ Mix B(1:1) 20%
4. Mix 1(5A) A%, &% 5 5%
5. Mix 2(5B) &9, WY F 5%
6. Mix 3(5C) &, TT T 5F
7. Mix 4(5D) 1%, & 5 5%
8. Mix 1+2 Mix 1+ Mix 2(1:1) 10¥&
9. Mix 2+3
10. Mix 1+4
11. Mix 2+4
12. Mix 1+3
13. Mix 3+4

= a3 8 Fgarstadrt a3 223
Algel gk Edwo] Al gt BEUE g-geiglon, E—é‘l E3 1 2, 244, 1439 &3
¥E4d APA9 EF 10AE SNU-638(1 A1 2

b 1+2, 1+4, 1+3 HeLadl
A= +3Yg 24

_]

. e
% 1= SNU-638% HeLa(A}-g A )
distel wl§ m3Holgith @9, DMBAZ =
& 9 vhelg FEAF ol B L2, 3 10

o L
)
ol
ol
0
r}otv
ot

.’J>
o Ho
koll
::l‘
)
o
3 o
o
JL

(HEd¥e] JA&H

13F9] E3 Az 3t EdWHo] A ZIHE Ames test= AN A7 BF FH 12
A ool wie A¥s Bk =3 e EFAIE7F TAY TA1009] ofsh 2HH
7158k, AHA AA delA Ak $9f Aol md
53] SR E 2 45 BT 43S TIsEe] T 1682

Haow E3AH 1, 2+4, 1+3 & 154, TFAIE C, 3, 1+2, 1+4,

o]
i

o rlr

rlr

MTT Hg‘ﬂé of o3l E3tAlg o AEtE FEE 93 IC50F Table 163} 7t}
53] IC50°] 100ug/assay °©]stE e = %4'& s L‘rE‘r”d ANage a7 2ok
3l F2

OZFAIE 10AE ALAMEF s ERHoRE A EE Alx=Ado] wS-
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A

O&dAME 1(6A)L A EF(SNU-638) 2 A&7

7 s 2

OTFAIE 1+2, 1+4, 1+3+

Table 15. Antimutagenic

H-QhAl 325 (HeLa)oll o gk Al 2524 & 39

A&7 H- kM £ (HeLa)oll th gk

effect of mixed Korean foods.

Antimutagenic effect (Ames test)
Sample TA98(-) TA100(-) TA98(+) TA100(+)

Mix 10A +2 +2 +4 +4
10B +3 +2 +4 +4

C +4 +2 +4 +4

Mix 1(5A) +3 +4 +4 +4
2(5B) +4 +4 +4 +4
3(5C) +3 +3 +4 +4
4(5D) +3 +1 +4 +4
1+2 +4 +2 +4 +4
2+3 +3 +2 +4 +4
1+4 +2 +2 +4 +4
2+4 +3 +4 +4 +4
1+3 +3 +4 +4 +4
3+4 +2 +2 +4 +4

0 : 10 > inhibition(%), +1 :

+3 1 50~<75 inhibition(%),

10~ <25 inhibition(%),

+4 : 75~<100 inhibition(%)
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Table 16. ICsp of ethanol extract from Korean food mixtures on growth inhibition

rate in 3 cancer cell lines.

(ug/assay)
SNU-638 MCF-7 HelLa
Mix 10A 89.97 378.01 125.90
10B 193.55 298.14 188.42
C(10A+10B) 181.94 634.33 193.68
Mix 1(5A) 96.4 116.36 74.34
2(5B) 140.81 201.48 337.27
3(60) 202.96 170.80 417.67
4(5D) 309.83 275.99 162.23
1+2 111.90 102.85 60.48
2+3 449.95 238.55 319.06
1+4 321.01 204.81 90.22
2+4 329.49 230.90 212.96
1+3 269.66 247.21 78.94
3+4 262.47 2222.56 171.99
(3) TEAYS T EFAN=Y FIEF AN
<AF 1> S FEAE 10AS] FetF
10% 2t=2ol& 7] o] 9 mixture AE H7I3E Ao]& <l oA DMBAFTA=

i FolF A0ARE 12974A B

i
el Latel wste] 1ok &

b HolE Be LA

9] g3} 3 wroktt. (Fig 11)
<AF 2> 3FA 3k F oA ol & v}
O Fd HAe

To 2 FIHo)

T 75 Fol 20%9 FEFTAES BAoH 8557 F 50%, 125 F

80%%5 UrEbt Wkl BARE 85F Foll Agom Tl WAoo 12574 %

40%°] TS BATE 5CFS 75 Fol 10%, 1155 Fol 50%¢] HAES Yehflon,
10A2 75 o 10%, 1057 Fol 50%2 TSFLA&S Btk 5B 79 9o T4
Aol 40%0l Zate] tizaRT =okoy 3 FoF FrhskA| ekal fAstE 10577 H
oj Mok 50% AAEE BAa, 125 Tk 60%2 LHES Hol oFrkel Tl Qe Ao
2 Uebgth 10BS 75 3 DA go] 20%, 855 Fol 508 txatol Fdate] &It ¢l
= Ao YEyTh
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Fig 11. Average tumor weight and tumor incidence rate in experiment 1.
L: 10% Lard-high cholesterol diet LA: 10% lard-high cholesterol diet + mix 10A(5%)
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Fig 12. Tumor incidence, tumor number and tumor size in DMBA-treated rats in

experiment 2.
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2) EFAEAN R FAa

S AR ABE FEEA AT TEFDAE n v FIOE TAE A
EYAE 39 FastEast AN A ET L DPPHEUZ &A% dolA 714

FrstRen, EFAE C, 1, 2, 1+2, 2+3, 1+3, 3+4 7} gt A¥4E HAT in vivo &
FAGANAE SD ratl Al HEARE Holst 7 5%, 4557 HAN A3 EF 10A,
C7F @33 Bel A ARt Ee] FEE FAAE LHE ngon, BF 29 3
& = N5l 4

WoRT Y FNE
3 4ol o5

FakstE 41 SOD

it o

1o

(1) in vitro &4t3& 3

DA AT A EHE ERAR 48 Aeletn BF 330w
>DPPH etz 2752 E¢AE 37 4802 7+

A= B 33l Ak

DA sbst s gl g o] Ag oA &= £ 10A, 10B, C, 1, 2, 3°] "% -3k ch

R R
sk at, 10A, 10B, 4+ 24, 4

o
4>

Table 17. Antioxidative effect of ethanol extract from Mixed foods

Lipid DPPH MDA-BSA
Sample peroxidaFion rad‘ical‘ . bir‘ld‘ir.lg
prevention scaveinging | inhibition
effect effect effect
Mix 10A +3 +2 +3
Mix 10B +3 +2 +3
Mix C +3 +3 +4
Mix 1 +3 +3 +3
2 +3 +3 +3
3 +3 +4 +3
4 +2 +2 +2
1+2 +3 +3 +2
2+3 +3 +3 +2
1+4 +3 +2 +2
2+4 +3 +3 +1
1+3 +3 +3 +2
3+4 +3 +3 +2
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(2) EFAE9 in vivo A3 E FH

<AE 1> o FAHAE T AFA(NS § 5 7oA ] FAksta
(1) g4awd 4 GOT, GPT

ST EA 0Tl A mix AS FH7FE COATe &% Livlo] FolstA 78S &
(p<0.05) HEWA GOT, GPT & Agwgtol F238 old2 Atk (Fig 13)

ri'ﬂ

O 84 FZU2dHE % LDL-ZH2HE % offAolde]l 5715 2ol st
2% F2U28E vE9 LDL-ZU2HE F27 FolaA gastgl o (p<o.00l), <%
-?7%*40@011*1—5— AFEETES A7 A= Aozt fllen, o) f2f el A= mix
A9} mix CE F 7}k FOA, FOC?LO] \‘412401 FO°ﬂ H] oH wTA o}ﬂl ashs B

(3) A A3t ARe] FPAaks (Fig 15)
D AHeIM ) QAT Y A=

g A =438 NADPH-Fe-ADPE #H7lsle] XA 7stsls rds o 4" AZ
Hrbshz o] GF offrAolo]l Aol HIEto]l frofsiAl Wt SETIEA el
M= mix A, B, CE H7HA @AM Adartstze] Aol oft st A

Aoz fFolatA= & Uthp<0.05). o FA ol = mix A, B, Co 37}l

3 FgAistee oA oldto]l Aol R 7 vhe IS B o) {94 o]
A= 2 tHP<0.05). &FF7|E2olFodl A= mix CE H7FsH COC o] thx1¢l COTol
Hlske] oF7F FUhst ot fo Aol A= ek
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Fig 13. Serum protein, albumin, GOT and GPT levels.
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Total choleserol in serum Serum LDL—cholesterol
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Fig 14. Serum triglyceride level and cholesterol profile.

_64_




Bnzymatic LPO production

in serum(4wk)
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Fig 15. Serum lipid peroxide level and total antioxidant power.
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<A 2> wFesdE-ToAAPAAIMA 2IoIM ] G E

(1) A= (Fig 16)

N

@
N
_q
)
o
i
e
)
ri
o
o
B
ofi
rlo
do
o
-
N
il
>,
o
M
=2
>
rr

2] mix A% mix BE BS54 H T
st R o (p<0.001), A 7T E A ol el M= SFA RS BEHFHAE

Astol ol gk E“‘i@r% gLt

@A FAT W 453t ATTrHHES AHE Ay g SFEFr]EHoldddAM =

mix A9 mix BE EF 3] ¢ 2 (p<0.001), == 7] &4l o]

ol e TRARSY REAHARE Qe fog Wste glith

(2) g% A4 (Fig 17)

TAAY 8T FAAY FEE SIS TS mix B ¢ mix CE BEAA
N7l 39S o)A A 1 (p<0.001), mix ASl AHE F93F W3S Fx Ea At
HA 7 EA ol = mix A REAAA 8F FAAY L7t A FAEA
@ FZdUzdE 75 @ FE2UHE vET STEFVIEACTAA AR HIte
o3k Aol7} ATt =HA7E2elet A ZFHAHES 05% WA HA 7 EA oo &4
F71EA ol HEe] ZA AsdAded, mix AS BEAHAIN A FosA #FaEs
R A (p<0.01).

(3) A4 #4kst 4= (Fig 18)
D85 AP E @ 5424 AL Aue G=2 HL(LC)Ol G2 o] T (CO) Ktk
o shAl SEATHP<0.001). SFF715 A o]l A mix A, B, C #7FA] 25 FostA &

A A aprkstE o] Aol sl oy, ehEAoldo A= X} 17F A0t

@ tzAolA e AZIANEE ¢ hzAAN AT AL PPF e BLHA W
Solu HlEAAS vk RN Aol ok B gt=olio]l FofshAl S ol
Boh EtH(p<0.001). 7, Segaolddas EAFAIRS] HUtE A feHel W
s e, hedoliod M= mix AE H7FE A5 FolotA AdAtE AxTE A

5} 3 tH(p<0.001).
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Final B.W p<0.01.
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Fig 16. Final Body weight and body weight gain during the experiment.
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Fig 17. Serum triglyceride and cholesterol profile.
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Enzymatic LPO in serum Non—enzymatic LPO
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Fig 18. Lipid peroxide level in serum and liver.
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(1) APe=9 ATzt 2 hap AFFA

ARA7IZ 55 o] AFS7he AL el FolF Aelrt gl vk (Table 18).
LA B AFel Ek A BlES AALA T (LE)Ol Blske] AL F e AH E A o] 7
HFHO)N A FolatA oy, axguzd e Eaold EFARAE Ee dESFE4]

55 Ao 9l Agel= HFHCw ¥ wlalste] {23k 2ol glelvh(Table 19).
AFASE Aol A A &S AP FolFd Ael7h gl th(Table 19).

(2) 5 AAdGAtstE YT 24 Fdtste

¥ F ascorbate-Fe'?o <Jsle] vgxx oz A4y
ol HFHCw oAl frelstAl = %thp<0.05). 1oy, &3
2 A% ol Wzl mOiEHFlg 1A). 9, e F43 FTF4sts LF
o HFHC ol Al folatAl Zashs BA=d(p<0.001), ol= A w2lole] 4137 Aol A
AARAsE AA F7HAHL ol2 UG AbstH ~EHAZHRE AAE BRI 9o
A ggakstEdel AR7E S7HEA7] Wi o® Hlth Hgh PSBaol A= HFHC?Loﬂ H]
ste] Fkstsol Bt 8% AR Aoy BAHCRE Fo% 5L oL, PEC,
E5B, E5Cwoll A= HFHCwel Hlste] 2bZb 143%, 154%, 76%% o)t sH ﬁﬂre
1 th(Fig 19).

(3) b3k Aol A o] Adaitste B FE

7+ ZA oA ascorbate-Fe &2 4% x| @uatstZe] WAL HFHCT o] LFTo 24}
HE2 =9kom(p<0.001), TIAEA7E F E5BEwto] HFHCEO Hslel Hit 23%
oA A7 ave Bt (Fig 20). AeIAE ascorbate-Fe "= %—EEI 2] A Ak
stEo] AL HFHC o LFwol Hl8ke] 62%u =a(p<0.001), EFAES Hrtato] o

o] P5B, P5C, E5B, ESCioll A& &% HFHC o H|&te] #9]3hA]+= %9}9_1% °F 20— 40%
A% 7235t F3¢S 1YY (Fig 20).

(4) T+ 2ZHol| A9 gitslgie g4 9 Xanthine oxidase &4

ZFo A 9] catalase @4 HFHC©o] LE#ol| Bl&lo] 984 (p<0.01) ZAH Yo}, &
A EE H7beE A Aol B HFHCw % A#ol7F $ldth (Table 20). Cu,Zn-SOD &
A ESk HFHCw o] LF R Y frolshAl wekev), PoB, EbBw 2 HFHCw H.th Z+7} 46%,
60%7F S 7Fetel frelshAl =obxl WakE ®3lal(p<0.05), P5CeF E5SCat HFHC 3 9
3l z}o] 7} ¢12lt}. Glutathione peroxidase(GPx) &4 & RE Aol 7ho] §93k x}o]7} ¢}
¢l 31, xanthine oxidase(X0) A& HFHCQ} H]E’_/\] EAERIANNFY AELFEAFY A
Hell o3 Fo3 Wt gllon 5B. 5C EF e FEAE AFH o] EUARE 1
g2 dHs R fFostA e &4& ®Bth(Table 20).

—~

5) 2z A oo ikl g A
Az A oA CuZn-SOD9] 42 re A9} o] HFHCw©] LFEw ol H]sle] f2]3}A
woro it (p<0.05), PoBw-2 HFHCw ol Hlste] Fo|3tAl =olA LFTY 543 55 1
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Atk P5C, ESB, ESCit HFHC ol Hléto] 2 A2 wioy sAASR fFolgh -
< otH At (Table 21). &, Aol A e GPx &2 3F 2 oA 9t wpz7bA = 2ol
Zboll 2l @k kel 7k g1t (Table 21).

|

o (Fig 21).

QEsFdrHErs: 85 FZ2U2HE s EBTTo] Fol8k Al skt
LDL-Zd 28 E FXi ESBwd E5Col 1 FrolstA Haston, HDL-Z#d2HE &
T P5C, E5B, E5CiL°ﬂ A s Al S7hee 2 th(Fig 21).
@ 4 3}A) 4 HDL-Z 8 28 2/ %’—aﬂiEﬂ%E YEld WA sk A 4= Fig 33 2
vt Hlske] AW uFHAHEA ] AR FHASAFI AA s oy B
A 2ol oA = e FsshA &kt (Fig 21)

o]

rln 2
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Table 18. Body weight gain for 5 weeks

Initial Wt(g) Final BW(g) BW gain(g) Liver wt(g) Liver/BW(%)

LF 158.646.3 364.8+16.9 206.1+13.1  12.4+06" 3.39+0.10°
HFHC  159.8+5.2 380.8+24.1 221.04209  184+2.3" 4.83+0.46"
P5B 158.2+4.2 382.4+10.0 22424106  182+1.4° 4.75+0.76°
P5C 158.1+9.2 374.9+22.8 21624135  18.8+1.3" 5.01+0.24°
E5B 159.8+4.1 367.0+18.9 20724190  183+1.3" 4.91+0.20°
E5C 157.4+4.8 375.6+14.7 21814160  17.5+2.6 4.76+0.50°

NS: no significantly different between groups
a,b: means with different letter within the same colume are significantly different from
each other by ANOVA, Duncan’s multiple range test at p<0.05.

Table 19. Liver and kidney weights

Liver wt(g) Liver/BW(%) Kidney wt(g) Kidney/BW (%)

LF 12.4+06°"  3.39£0.10"" 2.72+0.30™° 0.75+0.09™°
HFHC 184+2.3" 4.83+0.46° 2.75+0.13 0.72+0.04
P5B 18.2+1.4° 4.75+0.76° 2.79+0.21 0.73+0.05
P5C 18.8+1.3° 5.01+0.24° 2.82+0.26 0.75+0.02
E5B 18.3+1.3" 4.91+0.20° 2.69+0.25 0.75+0.05
E5C 17.5+2.6° 4.76+0.50° 2.69+0.12 0.72+0.05

NS: no significantly different between groups.
a,b: means with different letter within the same colume are significantly different from
each other by ANOVA, Duncan’s multiple range test at #xxp<(0.001.
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Table 20. Catalase, superoxide dismutase, glutathione-peroxidase and

xanthine oxidase activities in liver

Catalase Cu,Zn-SOD GPx XO

(nmol/min/ (unit/min/ (nmol/min/ (nmol/min/

mg protein) mg protein) mg protein) mg protein)
LF 174.8+23.1° 29.0+7.7° 170.3¢17.1%  11.20£2.92"
HFHC  149.3+24.7° 14.9+4.4 169.7+42.5 10.93+2.81%
P5B 145.8+15.8" 21.8+7.2° 153.4+16.2 13.36+3.30°
P5C 149.9+20.2° 17527 174.8+23.9 13.34+2.65°
E5B 130.4+22.9 22.4+5.7 157.8+35.4 9.70+3.58"
E5C 135.1+13.2° 19.6+2.4 161.1+22.3 9.07+2.67"

NS: no significantly different between groups.
a,b,ab,bc,c: means with different letter within the same colume are significantly different

from each other by ANOVA, Duncan’s multiple range test at p<0.05.

Table 21. Superoxide dismutase and glutathione-peroxidase activities in kidney

Cu,Zn-SOD GPx
(unit/min/ (nmol/min/
mg protein) mg protein)
LF 25.2+2.4° 1571324
HFHC 21.0+2.4° 189.1+31.6
P5B 24.3+3.9° 199.0+34.0
P5C 22.142.3" 166.8+39.8
E5B 22.5+2.2% 146.3+34.8
E5C 22.9+2.4™ 192.5+18.1

a,b,ab: means with different letter within the same colume are significantly different
from each other at p<0.05 by ANOVA, Duncan’s multiple range test.

NS: no significantly different between groups.
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(A) Lipid peroxide (B) Total Antioxidant power
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Fig 19. Nonenzymatic Lipid peroxide level(A) and total antioxidant power(B) in
rat serum

a,b: means with different letter are significantly different from each other at
p<0.05(A) or p<0.001(B) by ANOVA, Duncan’'s multiple range test.
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Fig 20. Nonenzymatic ascorbate-Fe'? induced lipid peroxide level in rat liver(A)
and kidney(B)

a,b,ab,c. means with different letter are significantly different from each other at
p<0.001(A) or p<0.05(B) by ANOVA, Duncan’s multiple range test.
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Fig 21. Serum lipid and cholesterol pattern and atherogenic index.
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(D) MBAE F25 (Fig 22)

Q@A F=ES Fost A7, gz H3] 50 mg/kg b.w.w ¥ 500 mg/kg b.w.t ]
NE SAAFE BYou §94 Hol= gldrh 28k Con A A A, 50 mg/kg b.w.w
I 500 mg/kg bow.sETol A HAHEL =257 Foldoz AErEes st 4 9l
At

Q@ZHB FEES T3 Ao doAAE, Con A & &A=3 49-, 50 mg/kg b.w.w, 500

AE 4457 27 e o), fro el A omu}.
o 7

Q@ZHC FEES T3 Aol AdA =, 50 mg/kg bw.wo] tixwel Hd =& FAE
Aoy fo4el 25 Holx dtl Con A & A3 49 50 mg/kg b.w. o3 LPS #
7hre] g dixzad vlE] ES FAES HAou FoAQl AolE HolA it
Q@:iFD FEES T3 A 500 mg/kg bow FETAA =L AE TS ERWLL
Con A 2 A=3F 4%, 50 mg/kg b.w.73 500 mg/kg b.w. -‘?—‘ﬁ%oﬂfﬂ o e
A5 o HERHAA T o)A Aol gl

Q@Z3UF =55 53 A3 500 mg/kg bw FETolA wnd AE ZF2%5S ey
t}. Con A & A=+3 F 9o, 50 mg/kg bw.o 3 500 mg/kg bw. FoJdto A thx+HTh
< Yehgd oy, 994 ol gl

(2) v HFAE Fo] IgM &4 Y Alxs 54 (Fig 23)
=l 93 B AE 4 &3} ex vivodlld YEhG=AE B]lsy] flsto] vk

=3 F= 2]
HIZHAIE 59] IgM A A4 AlxsEs SAs AT
QO=FA F=E Foo o3t w2 vFANE F9o] IgM A A Alxas iz, 50 mg
/kg bow.3 500 mg/kg bow.7t FEol A 500 mg/kg b.w.irol A 7HE =2 IgM A AA A
s e
9B F=

o] S0l oM, dET, 50 mg/ke bow.T ¥ 500 mg/kg b.w.
oA FeolHor =2 IgM A A MEFE YERIAT
= T Fo A3 JA FE 50 mg/kg bow.rolAl 7R =& IgM A
| 275 et oy Fo Al A= HolA] kodtt
+ ¥}

(

, 50 mg/ke bw?k} 500 mg/kg bw.aollA =L IgM A

[e3

3 NEE 27 qPAAES Cytokine A ZHF =4

@=FTA F=E Fold o3 53 diAAxe] IL-1p848 %2 500 mg/kg b.w.arol A IL-1#
=

wH ol wokal, LPS A= Al, 50 mg/kg bow.wt#h 500 mg/kg b.w.wtol tiEstell Hld f-2]
Ao 2 WHlss Bt LPSE AS5% ddwdA IL-18ev7t fejrer Fsdt
Ao Hob FFA ArFols IL-1B8AES AFdte] dgnkgs S Ao 5
.

@ =3B FEE AT Fo A= F% 500 mg/kg bw.ollA =2 EHe S BYou



Frol ARl A= HolA e¥kal, LPS A# 9 A5, 500 mg/kg bow.arell A =2 F
t}. LPSE A=F3dE A, 2FE 500 mg/kg bw.woll A thxwo H]&] IL-1%
of 3B ATFole IL-1pitHlol] ogh donke-& 4dsiA7]= o= e

@ ZUC FE=ES FAT A5l oA, 50 mg/ke bow.ro] tixatol H Oﬂ =2 74
= A

HAou Fo490 5 Ho|A ¢Fgkth LPS Ao A9 50 mg/kg bow. koA o B
Hl5S Btk LPSE #A=3 Ad ol AsE 50 mg/kg bw. ol A o zatol]l w8 IL-1[
Y 7F AEste] EFC ARl IL-1gan|ol 93 WenksS ddsia 7= ez Ert

@ 3D FEES Fold A 500 mg/kg bw TETAA ES AE TS5 ERTH
2 A= 49, 50 mg/kg bow. 500 mg/kg bow. FolwollA tiRTHT S F
& UEHAARE 614 Abol= AT
@ E3F FEES Fod 27 50 mg/kg bw. w2 500 mg/kg b.w.wt EFolA EaE U
[e)

@ IL-6 (Fig 25)

O=FA FE= Fold oz B2 g Alxe] IL-6 A HFS 500 mg/ke b.w.ollA IL-6
2u)7b ZrkE Ae® deya, LPS AE Al 500 mg/kg bw.itdl A IL-6 FH]7F oz
of Hla] fFeolAer Frtstdth weba 500 mg/kg bow. X9 ATFo7F IL-6 EHE A
ot WAAE dgstel] a7t S o E AR

@ 2¥B FEE AT Fo9 2= % 500 mg/kg bw.rolA =& EHFS B o,
LPS A& Al, 500 mg/kg b.w.iro] ¥ #H 5SS HATh o= 500 mg/kg bw. £ AT
Fol7b IL-6 #H & A3t WAE &4 Al 5 loge #5490

@ =2FC FEEY A% %E 50 mg/kg bowolAE =3 500 mg/kg bw.olA IL-6 &
n g fxza ¥, LPS e A, 50 mg/ke b.w.wtoll A IL-6 #4]%50] =73}
}J\q—-

@ =D FEES Fos 2y, LPSE AHsHA] &2 4$ 50 mg/kg bow. ZF 500 mg/kg
g =2 AAHES BAoy, LPS H7F Ao+ 50 mg/kg b.ow. I
500 mg/kg bw. =T EF xR v =& IL-6 TS Y 2¥=2 23D A
Tl IL-6 o] 23 dnte-S FAsIA7 = A o= e

@ ZHUF F=E9 4% 50 mg/kg bw.w" ¥ 500 mg/kg bW?Loﬂfﬂ E2 FAE B =4

o
=
o,
f
1
K-
>
=
BN
=t
fz

o] $-#¥™, LPSE A=3E& A, 50 mg/kg bw.¥ 500 mg/kg b.w.ell A i zto] H] &)
8 Zpol7k gl EPF FEEL IL-6 EHlol o3 Wowmrdo] 7]o] 34#] = oz AlR
At

@ TNF-a (Fig 26)

QO=HTA FE= Fojol 93 B4 g2 AEe] TNF-a0 A&, tix=l Hla& 500 mg/kg

b.w.ol A4 TNF-a¥& H] 7V =9ka, LPS A2 A], 50 mg/ke b.w.7 3 500 mg/kg b.w.aol A
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FoAld= LPSE A#3g A5, 500 mg/kg bw. oA <Fzre]l =&
TNF-a 455 2t
QOEFF FEE9 A% 50 mg/kg bw.i# 500 mg/kg bw.it EFA &3S YellA &

@ IFN-v (Fig 27)

@=HA F=& Fofol o3 B4 oy Alxe] IFN-vA8A F2 500 mg/kg bw.to] B2 &
g o ¢ dda, LPS A= Alol%, 500 mg/ke b.w.to] tizdtol H] )

LS A=

= BHls S

@ =B FE=9 A7 7o ZId= % 50 mgkg bw.olA =2 HHlsE EHlon
LPS A #e] 49, 50 mg/kg bw.ellA =2 HHl5S BT

@ =3UC FE=5 FolA LPS A9 4%, 50 mg/kg bw. ol =2 EH5S BAH
@ =3D FE=S Fol 9A LPS A 45olA 50 mg/kg bw.ire]l =2 M3 U
ERU 2l vt

® IL-10 (Fig 28)
QOZFTA FE=E Fold o 57 2 Mxe] IL-10848 ZF& 500 mg/kg bw.ito] B &
o] IL-105 #ulsten LPS A= Aoz, 500 mg/kg b.w.io] thzxato] Hld] =2 #HlF
S HATh

@ E3B FEE9 AT Fo A= FE 50 mg/kg bow.wollA oft =& BT S BY
o} fFolAel A= Holx ekgkar LPS A9l 4%, 50 mg/kg b.w.itoll A =
H At

@ ZUC FEES FoF A5 dolA+=, 50 meg/kg bow.to
TAE B LPS A2 A%, 50 mg/kg bw. oA =& &
@ 3D FEES T3 23 50 mg/kg bow sl A k3 ¢
ek LPS &= A53% 49, 50 mg/kg bw.wolA dxa Rt =2
ol 2 zkol= gl

S Fod A3, 500 mg/kg bw.rol A ofzkel ME F2ES e

LPS 2 =3 45l 500 mg/kg b.w. ol Atz vl & IL-1027]7F YEbsk o

o]+ Antiinflammatory cytokine ¢ IL-10 ©] A S FA|sto =z
proinflammatory cytokine?] AUzl A5S A stE oz AlgHT
® IFN-v<} IL-10 1] & (Fig 29)
IFN-v &1 F3} IL-10 £H ZFo] v &2 tha3 #2o] Yehsith
@ ZFA FEFEAA LPSE At &2 4F o3 50 mg/kg b.w.wt, 500 mg/kg b.w.
Tl WstE HolA ko, LPS H7KAol= 50 mg/kg b.w.wr¥ 500 mg/kg b.w.arell
A 33 ~ 34 WHelE HERAT
Q@B FEENA LPSE A st &2 A5 tx % 50 mg/kg b.w.w, 500 mg/kg b.w.
oA 01 ~ 06 B¥E YeERHA L, LPS H7HAlel+= 50 mg/kg b.w., 500 mg/kg b.w.v*
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oA 14 ~ 1.8H9E YRS

@ Z3C Z=ZEA LPSE Aestx &L A9 vz 50 mg/kg b.w. i, 500 mg/kg b.w.
A 00 ~ 02 HYE BHYgonw, LPS H7FAAdE 50 mg/kg bw.dtoll A 15 H9E
ER LTt

@D FEEA LPS H7MA e tx+¥ 50 mg/kg b.w.i, 500 mg/kg b.w.toll A 1.0
o] 9= WatE Holx| ot}

Q@EHF FE=oNA LPSE At &2 45 50 mg/ke b.w.it, 500 mg/kg b.w.wrol Al 0.3
~ 06HSE BT
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S [Evivo)-4F

=aBH [Evivo)4F

25
O 0mg/kg bw
B 50mg/kg bw
0 500mg/kg bw
without Con A LPS
mitogen
S D HEBAS (vivo) 43
50
40 1
30 O0g/kg bw
20 | B S0mgrkg bw
0 0 500mg/kg bw
10 |
00
without Con A LPS
mitogen

50 e
*
40 1
30 | 0 0rg/kg bw
o0 | H S0g/kg bw
’ 0 500mg/kg bw
10 |
without Con A LPS
nitogen
ERCH R vivo)4F
30
25 1
20 O 0mg/kg bw
15 B S0mg/kg bw
10 0 500g/kg bw
without Con A LPS
mitogen
SotF HEBALS (vivo)H4F
20
15 | O 0mgkg bw
B S0mg/kg bw
10 0 500mg/kg bw
05
00
without Con A LPS
nitogen

Fig 22. Proliferation index of splenocyte of mice orally administered with water

extracts from different food mixtures

_81_




EBAPFC

EBBPFC

control 50 mg/kg bw. 500 mg/kg bw.

75
60
45
30
15
0
control S0ngkgbw. 500 mg/kg bw.
EBCPFC

control 50 mg/kg bw. 500 mg/kg bw.

BEDPFC

control 50 mg/kg bw. 500 mg/kg bw.

E5F PFC

control S0 mgkgbw. 500 mg/kg bw.

Fig. 23. The plaque forming cell number of mice

from food mixtures.
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2B43) I
ZA4) 1L 1000
&I) L
2000
* * 600
1500 40 &
o trol
1000 | lggn r(;k b 207
Mo/kg bw. ==
0500 mg/kg bw. .
50 | without LPS treated
mitogen
0 Com
without mitogen  LPS treated
2045 1L
EC(4F) IL-1
200
500 150 |
400 Ocontral
300 Ocontrol 100 B 50 my/kg bw.
W50 mg/kg bw. 0500 mg/kg bw.
200 F 5 |
00500 mg/kg bw.
100
0 i 0
without  LPS treated without mitogen  LPS treated
mitogen
=43 1L
200
150 I
Ocontral
100 50 mg/kg bw.
00500 mg/kg bw.
50
0
without mitogen  LPS treated

Fig 24. IL—1B production by activated peritoneal macrophage of mice administered with

water extracts from food mixtures.
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AP IL6 2B4F) 16
400 50
*
30 | ol
&x) L
20 ¢ O control 30+ O control
200 W 50 rrp/kg bw. W 50 mo/kg bw.
180 | osmngkgbw.| | 2| 0500 mo/ka bw.
1(D B 10 L
% __..ﬂ_-r_|
0 0
without mitogen  LPS treated without mitogen  LPS treated
2045 16 =4 16
20 2000
150 T 1500 |
O control O contra
100 | B 50 mg/kg bw. 1000 50 ng/kg bw.
0500 ng/kg bw. 0 500 mg/kg bw.
0 50 |
0 e
without mitogen  LPS treated without mitogen  LPS treated
=4 116
2000
1500 |
O control
1000 1 W50 mg/kg bw.
0500 mg/kg bw.
HI) L
0
without mitogen  LPS treated

Fig 25. IL—6 production by activated peritoneal macrophage of mice administered with
water extracts from food mixtures.
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= =)
BAGT TN B TN
2000 2000
* *
1500 | 1500 |
Ocontrol
1000 | M 50 mg/kg bw. 1000 |
0500 mg/kg bw.
50 50 |
0 L= 0 e
without mitogen  LPS treated without rritogen LPS treated
2043 TN =4 TN
2000 2000
1500 - 1500
Ocontrol O control
1000 | W 50 mg/kg bw. 1000 | 50 mg/kg bw.
0500 mo/kg bw. 0500 mg/kg bw.
50 50 |
O L s 0 i
without mitogen  LPS treated without mitogen  LPS treated
ST TN
2000
1500
O control
1000 ¢ 50 mg/kg bw.
0500 mg/kg bw.
w L
0
without mtogen  LPS treated

Fig 26. TNF—a production by activated peritoneal macrophage of mice administered with

water extracts from food mixtures.
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SRA UFIFN 5B (4DIFN
250 20
20 | 200
150 T O control 150 T Ocontrol
B 50 mg/kg bw. 50 mg/kg bw.
100 f 0500 kg bw.|| | 100 ] 0500 rrgrkg bw.
without mitogen  LPS treated without mitogen  LPS treated
=B (4DIFN =50 (4DIFN
250 140
o0 & 120 |
100 |
150 Ocontrol ol O control
W 50 ng/kg bw. © 50 mg/kg bw.
100 0500 rmo/kg bw. o 0500 mo/kg bw.
N {N =
0 S 0 fig
without mtogen  LPS treated without mitogen  LPS treated
=5 (43DIFN
120
100 [
O @ control
60 f B 50 ng/kg bw.
0 00500 mg/kg bw.
Z) L
0
without mitogen  LPS treated

Fig 27. IFN—vy production by activated peritoneal macrophage of mice administered with
water extracts from food mixtures.
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E5HA (43110 =B @3PI0
200 160
140 ¢
150 | 120
Ocontrol 100 O contral
100 | M 50 mg/kg bw. 80 r B 50 mg/kg bw.
0500 mg/kg bw. 60 0500 mg/kg bw.
50 B 40 L
2
0 0 i
without mitogen  LPS treated without mitogen  LPS treated
SBC (410 EZ2D(FIL-10
160 140
140 120
120 B 1m L
100 f O control 80 @ control
of 50 mo/kg bw. ol
QOf 0500 mo/kg bw. i B 50 mo/kg bw.
o=k “0
>l qe i ke
0 : 0 bw.
without mitogen  LPS treated without nitogen LPS treated
=S40
200
150
Ocontrol
100 L - |50 mokg bw.
0500 mg/kg bw.
m L
0
without mitogen  LPS treated

Fig 28. IL—10 production by activated peritoneal macrophage of mice administered with

water extracts from food mixtures.
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A =B
2 o
o T 20
o 5
o o 15
2 ¢ Without S * Without
®© mitogen S mitogen
10
o B |PS treated o B LPS treated
4 4,05
> <
i 700
=z
= L 0 4
=) =
3] o
©12 20
510 IS
208 # Without g 15 * Without
8 05 mitogen 5 10 mitogen
° 04 B |PS treated o B [PS treated
4 02 1,05
= >
100 100
L 0 (TR
=F
o
©10
IS
08
o3 * Without
& 06 rritogen
o 04 B |PS treated
o2
; 00
T 0

Fig 29. Ratio of IFN—v and IL—10 production by activated peritoneal macrophage

of mice administered with water extracts from food mixtures.
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t}. AE = % flavonoid € % polyphenol &%

1) & flavonoid ¥

Aol A e A 27F F flavonoid ol wskow, sl B a7F 52 i
ol ]3}01 S AES BT (Table 22). ey, #d¥= Al oes =2 3 o

ER Wit} (Table 24).

@ 20mg/g dry wt ol i, 5w, Evive, vive, AeA, &, A, & A
B, &7, (F9)(889) (A 79)

@ 10-20 mg/g dry wt: <1, 55, &3, &

® 1-10mg/g dry wtt B2Z], 9, FaF, ¢, g, 4, 1327hF, FFol #A, A,
%, A, =EHHA, 2o, deolwAl, tAL %Eﬁr, °H suf, g, HE, HAF, vhe, o
F, 8T, a5, @), AAF, E A5 %, (ahdue]), BEEvE, (M5
3), (BEH), (AF]), A A4, (—’F‘i}ﬂ),(ﬁ"qﬂ )2, 2, AEd], AEEg
of, EvtE, (ZEH)(E=T])

@lmg/g dry wt ola}: bl =7, P4, Mo @2 A

fot

e
iz
~
oE
& Hj

2)% polyphenol 3%

AF97F 87.3mg/g dry wto 2 7 £ FEFS BAoH, gitE o] I
Aol polyphenol®] &Fo] o} (Table 24), ¥ AALS o] &dlo] AQFHZE
g 5 NEEd 7HX7F dokal E (Table 23).

@40 mg/g dry wt °]: (A7), (EEX), £, A, B3 (HFTH), (Fay), B
F(EET)

@20-40 mg/g dry wt: &7t Hu=, vivte], aswr], @], (xey), SuE, SHve,
(A29),(AFe), A 2AHE (FAEE),

@20 mg/g dry wt o3t @ A%, <o, +4, AR, FFGH), (F9), A, (vh]),

U]—‘—! H]—OEH}E Hﬂt‘. }H_[ET
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Table 22. Total flavonoid content in Korean foods and mixtures.

Rank Flavonoids content
(mg/g dry wt)
1 K 3.34
2 2k 11.66
3 HAAF 1.36
4 a1 -a) 0.59
5 LS 7] 21.72
6 IFTE 4.24
7 <o 23.14
8 7] % 0.96
9 X 0.67
10 79l 34.29
11 Yol 10.68
12 ety Al 2.49
13 HF2358 0.86
14 T} Al mf 1.95
15 s 11.12
16 g 0.60
17 =4E 12.68
18 =1y 23.53
19 w} 0.16
20 ul= 1.35
21 W 1.41
22 5 0.60
23 79l 19.36
24 1| g 20.48
25 n| 4 11.30
26 v 5= 1.21
27 R 0.46
28 e G 0.52
29 2o 0.20
30 53 17.44
31 HEFY 6.80
32 A7y 4.44
33 &9 14.99
34 TT 1.17
35 Al A 20.08
36 s 0.09
37 & 33.99
38 e 22.26
39 off & vt 1.82
40 &l 5 1.46
41 o] WAl 352
42 AR 1.84
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Mixture |Flavonoid content
(mg/g dry wt)
MI10A 12.41
M10B 16.96
M5A 1.23
M5B 5.39
M5C 6.59
M5D 6.17




43 A 0.64
44 G A 2.68
45 2.9] 2.46
46 % 5.08
47 & 0.66
48 e 0.82
49 AvE 30.35
50 = 2.69
ol a} 6.25
52 a2 4.65
53 3= 38.96
54 ol wAl 2.06
90 EraNTA 0.92
56 FalF 5.96
57 A 0.91
58 a3 1.20

Table 23. Total polyphenol content in Korean foods and mixtures.

=% polyphenol content
( mg/g dry wt)
1 2Rt 4.56
2 7t 7.34
3 483 4.53
4 ot 2.17
5 ISt 7| 32.98
6 DFIZ 7.23
7 = 12.62
8 7| 1.09
9 Z 3.82
10 Al 52.51
11 Hol 7.63
12 ZEf2| HA 6.00
13 sosut 0.63
14 CtA|O} 1.17
15 = 1.23
16 == 0.35
17 =Lt= 23.77
18 =012 22.53
19 of 0.43
20 obs 1.09
21 | 2 3.71
22 £ 0.63
23 2l 3.05
24 oftz| 33.63
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Mixture polyphenol

content

(mg/g dry wt)
M10A 27.28
M10B 23.02
M5A 9.29
M5B 43.49
M5C 35.84
M5D 9.33




25 0| 2.43
26 LIS 2.92
27 Ha| 2.00
28 52 2.03
29 sS4 1.00
30 £= 10.49
31 =22Z2g| 9.33
32 Mz 19.16
33 &9 57.71
34 T 1.76
35 Al Z X 10.91
36 o 1.50
37 & 48.44
38 A 38.83
39 of =8t 2.52
40 2FHl = 3.48
41 2SS0 HA 1.76
42 QF} 0.74
43 HZ 0.91
44 =Py 5.09
45 20| 0.24
46 Y 11.63
47 7 1.70
48 T 1.70
49 FLE 33.92
50 5 1.45
51 o} 3.46
52 f el 8.91
53 =g 7.84
54 ol A 9.83
55 Ern) 2.27
56 Zux 7.99
57 =Ll 1.17
58 3ZE 2.49
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Table 24. Total flavonoid and polyphenol contents in fruits.

flavonoid polyphenol
1 7 0.44 4.31
2 79 1.49 10.17
3 g5 0.74 5.69
4 AR 2.56 7.02
5 =719 0.37 465
6 = 6.72 4.28
7 = 5 28.79 18.17
8 = 1.84 3.45
9 7] 1.84 34.65
10 | 0.23 7.10
11 ER= 24.90 23.42
12 Wl 0.63 10.72
13 31 9] 1.30 49.70
14 uf 2l 0.64 18.55
15 R 2.51 55.90
16 e 2.08 4.16
17 sk 0.41 4.02
18 vt 0.59 7.63
19 v} 1.46 10.35
20 vt 0.21 1.82
21 WEEnE 2.10 12.81
22 Hl o 0.85 17.06
23 ul] & 51 1.79 30.92
24 BE 0.64 43.14
25 HEFEA 2.09 59.54
26 A3t} 0.62 7.78
27 A2} 3 3.75 28.52
28 A 1.13 24.51
29 A5+ 1.21 17.08
30 A1 579 29.70 87.33
31 S 0.23 1.69
32 Ty (3) 6.87 0.23
33 TRk (& 0.39 1.04
34 2 &= 3 2.88 7.67
35 2} 0.22 4.15
36 A} 3 16.60 23.87
37 A 0.51 26.26
38 A& 3.23 3.92
39 2} 3 5.26 9.52
40 HAE B o} 1.17 6.18
41 71 ¢ 0.32 1.66
42 EntE 1.42 4.44
43 Xr= 0.41 2.44
44 EEH 3.04 63.27
45 A 7.65 44.63
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16. °FA)8t3] 7]

17. &8 =334

18, = =Yg 58 s] A

19. =Y EE 3] A

20. ¥=Y3}3}3] A

21. =AY 5tek3] A

22. F=AFFEHI A

23. TG &It A

24. =235 3}8Es] A

25. =g FetalA

26. ?r=s = Apl 93} 3] A

27. A At A st 3l A

28. ¥ 9] ¥}3t 3 A

29. =95 E 53]~

30. ¥k=rof8-2h=5t 3] A

31, Frx ] 8hs) A

32. Tz 43 3 A

33. el st el A
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Appendix 1. Antimutagenic effect of ethanol extract from some Korean

foods.
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Appendix 2. Antimutagenic effect of ethanol extract from some fruits.
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Appendix 3. Antimutagenic effect of Korean food mixtures.
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Appendix 4. Lipid peroxidation inhibition effect of ethanol fraction from Korean

vegetables, cereals, mushrooms and seaweeds.
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Appendix 5. Lipid peroxidation prevention effect of ethanol fraction from fruits.
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Appendix 6. Lipid peroxidation inhibition effect of ethanol fraction of Mixed food

samples.
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Appendix 7. DPPH radicalscaveing effect of ethanol fraction of Korean

vegetable, cereals, mushrooms and seaweeds.
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Appendix 8. DPPH radical scaveing effect of ethanol fraction of fruit
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Appendix 9. DPPH radical scavenging effect of ethanol fraction of Korean food

mixtures.
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Appendix 10 .

Inhibition effect of 80% ethanol extract from Korean foods
MDA & BSA conjugation reaction

on

conc. Inhibition ICoo Dry Sample Sample
(mg/assay) rate(%) w.t.(g) w.t.(g)
2.5 12.10+3.86
5.0 14.43+3.78
10 20.68+1.38
1-3 20 34.10£0.61 54.06 0.08 0.68
40 47.20%£0.84
80 55.48+4.53
100 61.13£5.43
conc. Inhibition ICoo Dry Sample Sample
(mg/assay) rate(%) w.t.(g) w.t.(g)
2.5 12.24+1.20
5.0 17.43+3.09
10 36.39£1.89
2—7k 20 45.49+1.60 28.50 0.10 1.38
40 53.35x1.57
80 59.99+2.45
100 77.20£1.05




Appendix 11. Inhibition effect of 80% ethanol extract from XKorean food

mixtures on MDA & BSA conjugation reaction

conc. Inhibition rate(%)
(ng/assay) = o 33 Mean=S.E.
2.5 3.41 6.73 6.25 5.46+1.04
5 8.11 15.85 15.08 13.01%£2.46
10 35.07 35.00 39.30 36.46+1.42
Mix 10A 20 40.28 43.94 44.08 42.77x1.24
40 44.69 51.09 49.60 48.46+1.93
80 49.65 52.61 49.18 50.48%+1.07
100 55.26 55.35 55.42 55.34%+0.05
ICso 53.79
Dry Sample w.t.(g) 0.27
Sample w.t.(g)
conc. Inhibition rate(%)
(ng/assay) = e 33 Mean=S.E.
2.5 7.93 9.30 11.60 9.61£1.07
5 10.06 18.78 15.23 14.69%£2.53
10 27.90 23.01 22.30 24.40x1.76
Mix 10B 20 42.98 34.36 37.67 38.34+2.51
40 49.00 49.98 48.25 49.08%+0.50
80 57.10 54.18 58.68 56.65+1.32
100 54.77 51.21 55.68 53.89+1.36
ICso 48.41
Dry Sample w.t.(g) 0.21
Sample w.t.(g)




Appendix 12. Actual Flow to use the database system.
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