B ekakA (), LutakA] (O) A HE : 106012-03

L

ru
ot

0z

g3 7y g

AL & M
H 0

o]

(Study of biological activity component from

X0
1>
HH

Orostachys japonicus and development of Bio-food)

o | Bet o7
olfol gHIsEE L MOl BE AT
ojsozRE MElgMENo 2o Y =ME
dol| BEh AT

a b
2
1>,
K
4o



o QN F Lol B

€ Y88 E49 74 #

g “shge &

Ha1A
& A7 3

o]

Al 2 AR “oh el
Al 3 AA] o}

B
o
!

—_—

?_II

Al 4 AF-IA] okgo] T}

)

Ho

et

1

;OH

N

| FHIMZ A

£

24

44

2009+

BO
e

—_—

B
)
N+

-
o-

—_

!

oH
~
B
il

=

=54 v 5}

&

-
)

771

8
o
I

o

A

Ho
in
ﬁo

‘.mo
w7
~
O

o
,_ﬁ.h

o] &

oH
R

B
o
BE



o}
S5 8 AR B4 7Y L Wl 2 AF A

A7ALY 29 & Yoy

II.

I.

—_
file)

el

</

p—

JH

b
o

3 ~Eg o

SEEES I

o

o

o}
blo

No

} oL

°©

7}

=

o

# ok Bk

T 9% A%

o

|

bz

o] REom AE HhAel Aol

ol

ek A O Agei s sl A4 E7447

R

B
file)

R

K
o

o

=Y

Al

A

ol

S

]

ALE, tolrh #7hH el &

=

[e=]
o) 4% AA O 8949 29 A @

AZ oA A

QLN

I

7§l

1

s

7

==

gehq Hzols 7

nd

ze)

~
o

H3 9k e thEvt

B
N
;Oﬂl
T

o

AAolH ol o

@_

ob4 v %

] g1g @

S

\.mo

ey

—_—

file}
i

R



ol
bl
A
gl

™
< o
%% ~
ul —_ =
R QWﬂﬁgﬁzﬂ o|
N ~ y X
wﬁ_% ok wr_w%% %oi_zuﬁ
gs) ﬂﬂ K F ol ﬂoi,._Jl
.OL .L.wLI‘UL U;A qoﬂiigv
= uc]mMﬂﬂon Qﬂum#mﬂ]wﬂﬂaﬂ .
%arar.ogm T ¥ %T%?@l%@ﬂﬂy
AE%g@ﬂﬂ% IGTe2c i
OEP%%Q < & W ST i E 2
ﬁoﬂ7 7_/_|o_aﬂn, N~ o= 1HT1|T1WH .wmﬂdl
o ﬁﬂéuﬁ@.w uamOmEﬂM&_uAlo,Mﬂmﬂbﬂx. mﬂaq_ol,dﬂ7
N_v%me% ];vx i.ﬁwoj_/lmrwdﬂﬂ@ﬁ_uﬁq .Mrugmz_gﬁ
M@_%wmﬁ@ﬂ ﬂl%ﬂxm«ﬂ%ﬁii% SJ@PAM%
uvmulrriﬂmaﬂmrg auﬂmod..iuﬁurm Qﬂmgw & w < N
_ﬂ%polmlzfmﬂ a N 2 szTonﬂﬂ@7 mﬂmﬁwlo_a
@xﬂ;%mma H@g}qiﬂﬁﬁ%ﬂwi m@w;mm
7uo§nmo£ﬂﬁ4w_%5.ﬂAMﬂxo#ﬂaﬁ Moﬁezm_ @Moxmz
o_aﬂoﬁmoﬂxm.%wmmam_ m%iiw__o?%% iogo&_%oﬁo
mgﬂmﬂﬂ&immi%%ﬂ%%ﬂﬂ@m;ﬁ a:vacmm
T ~ 12:“.”] e ©
%@;gﬂ%%EQW%wmg@%Hv@%w N
o]T_ZE,muﬁroaT ~ T T A do &o%ﬂﬂﬂﬂﬂ7€&o7 o5 qﬁ.afr
mmmbMzﬂﬂioﬂg}gﬂfﬂnﬂﬂﬂ%ﬂ @Wﬂﬂ
< ;olml OEUEH oR _zru MO‘OI:AE.H e Zldi /dli ﬂ‘.ﬁmo ].UF
]mﬂ.s% @lﬂ?@,]éi | Moo mcﬁumed
o o FEN Mo % oo . i)
Hiétﬂuﬂﬂaayoszwog a_mlu EC
EME}AOMEQ IEZO H._oﬁHOAA.*EMMOWWdW E_.Mwaov7ﬂ
HTEA7§ w;ﬂu%%gpL%T% __L%yﬂ %@Lﬂﬂ
= 0 ox Ho ~— ﬁl ~ o) K —_— e o = o helNN g o =
1_.# o5 _ AE AN ;0._ K T ~ ol i T = :.L %0 ﬂe IKH =
o = ) e %o o H < B : P i X Nio
fﬂﬂyu;? o o %QL}QQEQ%QI ﬂaﬁ7d1
Eﬁ.g_ Lﬂm%u%J@_@oﬂ%%1 BX g@l_do_a
o %agmyémﬁwzg%fﬂ% - ﬂ%qﬂ%
1aﬂ3mooTﬁﬂJ1€ﬂmoxLﬂ]1ﬂrﬂfrmo]aztwem_. wuﬂoﬂugoi
XMOE;,UEHOEW@E?Ouxﬁﬁﬁ%%mﬂxs_mﬂ %aom_xgﬂﬂ
B ]13: =
M%ﬂOOMEMﬁPLﬂIWIOLWFﬂoMoﬂIJDE Mﬂwz?wx ‘Hﬂn_AlhﬁToiio
JlLﬁlLH o W 700_:_ N ﬂt‘lwdv\l .I] duLL;ﬂl
ﬂuﬂ“ﬁio?ﬂrmxﬂow_ﬂa,emmwfr)w X u_xqw.wo,wm%r
A uol%ﬂxaa?ﬁ urgfrﬂeﬂﬂ.mv %mﬂ%ﬂﬂw:ﬂu
mﬂﬁwfr}a‘ HfoﬂgﬁHTdL%% T .5 o
S ﬁmﬂE 2 -~ A;ﬂAT H_.m_r&dﬂ =
do w® G i 5 B 3 o T i
%Vgﬂlmﬂm M,qoﬁm La_f%moﬂﬂ
S OM‘I‘I_lO_,A]\J\ HE;OO ‘I\_l
moaoHOMOLaE% s O_EAV
C EU B oof I " o do D
tﬂ,_i]] :Imu)mu —~—
ﬂrﬁ]m_lx omeO,7
o N2 w7
m.mBut_dn
mlurd
O N
N



1. 59 A8 R FF3

(1) AFHAA171

TH

o

g

s

Alr

=, == >~ O
TEITE

EERDEE

1]
=

a
mK
4

ot o=

= wl X
= =X

s
(2) DPPHE}T] 2

1) &

fviel

_Zrl
T

o

B

AAER 75

o
=

354

2. 959 7}

B

ze]
wr
Ho

o}
40

i

0

o
Hin

<R

=
6}

(1) vlold 2 LA 9 7]

o

|

2

<H Al
— K

(5) WHFFAYAEA]

s

o

3. 59 d3 24 73

g4 79

gk}

7 sk AAN



4. 959 F3= Y 79

)A
B

-
4o

X
o

5. 959 F4Hg &Y T3

g

=
=

o] cytotoxicity AJAF

oA} Al

Els

0
;A:l

JJo

B

iy

wK

6. AAF AL R FEF3}

o
N

1o
il

V. M4

1. 59 A8 R FF3

((+)-catechin,

-)-kaempferol, quercetin, 3,4-di roxybenzoic acid % egallic aicd)=s &8 orS Ur.
kaempferol, q 3,4-dihydroxyb d & gall d)= s43siith

o A

)
S

LI

A

AAER 75

=i
=

354

2. 959 7}

o 4

Fa
N

T

Ho
B

=
fu

!

Ar



el

Ny

ﬂo
7

N

B
—_
file)

M

3. 959 Firs &4 73

o]/

Ton

w1l
S

AT

, hydroxyl radical 42715, SOD -t

==
=]

2

, &

o5

B

T
o

Ar

el

TKH

el

?_]_,

ABTs 2tz &~A ] 9

=i
=

] DPPH

4

OB

KeR
T

AR &7k 100 pg/mLe] W

TBARSHol ]

pH 259 wkg-7AlelA 100 u
Holom, MW-3(A kA
o] =tk NO#HHZ A7 5% MW-39]

275 &

g/mLe] I A 2.68+1.02~5.07+0.49% 2] 27
olF FEE=13/vwv)olA Feldoz AA

[€)

- o
=

=
[}

Ao A

7hge] wet o}

=
o

7ol

Al &

- o
o 1o

7ttt a-glucosidase €4 A 3l

4. 9459 ¥ Y T3

wK

Streptozotin

-
4o

B
—_
file)
TH
el

umo
B
A

2 5y

)

ox o7 uolt} LDL-C &+

o
T

) 0.5% HolarelA

;oU

9] glycogen

o
"
o)
oF

) 0.5% olrolA

) 0.5% wola3 FW(

A
N
N+
ofy
my!

101
Nd



, conjugated diene(C.D.)

A

Shek

19] TBARS

A 23 DMWW-3(A oA 9F5=1:3)2>

S

AT

HolA

CERES

o} 3}

5

ﬁo

B

DMW-0 (A kA]:94=1:0), DMW-1

s

oE FEES Fol

=i
=

)

355 A

7Vol S7hdol wet

sl

-
s

(A eFA:ob5=11) © DMW-3 (A obAl:2b5=1:3)0l A

4o

o)

&= TBARS I
DMW-30°]| 4]

AT,

s

o,

ol
Ny
.ZT

= YEhidd. 45 A

3}
=

1

=

Aoz et wEA

Cedakd

froHom

%

o
o

folJ

5. %59 FHy Y 73

~X

gl
]
E

o

el

)
110
oF

el

70
T
Br
B
=K

Mo

o =
w2 ghot

ol s}

of wel &do] S7h= At

<1 MCF-7 A

BH

7ter

=
[}

MBS FEEel vE7

O
%0

H

QA gt Al

el

3
W

©l HT-29 tj

-
X

7hel A= 100 pg/mL

S HYTE Hela Ao o

=]
=,

RO} FE(EEANZE dEeFEE)

1 e}

[e)
=)

1 o] A]
ol 30% o]/l

Aol

bl

N

244

Hol & A=

a29E

°F 38%2] <A

-
T

E5EE) 100 ug/mL ©]/de] F=elA

=
o

il

};E
26.90+2.81~ 46.49+1.17% = % SEA o=

MTT assay A3 %Al

Folth, HT-29 AlZol o

SRR

o
-



b

9

7

=

[€)

7h= s A

3|

Pz
™

ojH o=

o

Al =0l
°

ok

=

A

o] 7y 7}
ZrZr 56.55+2.18% 73.59+
o} 59+5.33% =

6. AAZ M @ Az
P -ﬁ—-

ol
B2 l
; ~ EK
%ﬁ = i of _- do
= T M g FR R
I w W G
oy o o ~ M MM < T o ﬁ = W =
5 < wzy RS
X om o= w__ % 4 B <° % w mﬁ g
< o o= it 10 mﬁ W% i = o % M_
B W Lo T Bo A- L A N
) :i Ilr_ oy o i X 00 oF - T Moo =T o ol
w T ® 3 RE TE TS
Xl o ﬂﬁoy KT N T F N
. 7A _ZT.E 1—_/| g‘ ° Jlmﬂ W:.H HE N E.E o N
X5 w 9 PWL G TR L
2| e ™ ToH < " © ol M
i ) G ) w2 2
B B NSRS o = & W
9 Hjn ~ D N — o oV i 4r o
T o a Ao 2o N X N )]
N ~ < I o B < X —
= Y e = = ! B o o b g T
o] = % = e < < o g X°
e M < 4 wE T g = I
<= D o B B o Eomy ¥ G
3 w8 5 oA o O ¥ xX oo
‘_ﬁo o - frval oy 0 ) X <0 1ﬂ M_&M E.G —
= 5 e e K I sl
<o B — o W R ur B° W B B0 B D
T N M - o d I NI N
G2 R DA do T of T G A
I ajo = ™ ol o WO joR o No ™ —
N s il N N
=0 (NG ﬂa X0 of o o= Njo o ™ T & o)
< .Lud.ii@ﬂo*J %ﬂﬂ%i1%ﬂ
SO 2] Lﬁomﬂﬂgﬂ%ﬂm% éﬂaﬂuo%ﬂi
= ~ e 0
p & W%1@wqgﬂi ﬁ%ﬂ,¢@%
,dr% ~ Nrodzo7 = oo ol o @ o= O oy <
va e K T = o T g X o il = m I B
:T o ow L SEetiE, s SiTzizg
& ia%maw1;mg@%ﬂ@ T
oy = < of ® 4 I R i = oo
do I R4 Y = Jo o W T B =
o — do O - <4 o] S < Eis =~ ofF No ~ 3
T G 7aLx7go_E7 Moo g 5
7 : %%ﬂﬁ%%ﬁ%frmﬂiéiﬁfr
> A xmfﬁrmwiioxmugmrﬂ@
A ™ o X ~ Ao o o] ,UI
> O# —~ .
A io ‘m_ﬂ ,ﬂﬂ _ ;01_ mal
A "
A O



SUMMARY

Wa-song(Orostachys japonicus A. Berger), in Korea, is a perennial herb known as a
medicinal plant. It has been used as an anti-inflammatory agent for the treatment
of hepatitis, boils and piles, and as a hemostatic agent for the treatment of
hematemesis, rhinorrhagia and bloody excrement. Its major bioactive compound,
gallic acid (GA), significantly enhanced hepatic ethanol metabolism.

Several phytochemicals, including triterpenes, sterols and flavonoids have been
isolated from the plant. Some biological activities such as antioxidant,
anti-complementary and cytotoxic have been reported by many authors in Korean.
Furthermore, methanol extract of Wa-song also been shown to have a protective
effect against H»O»-induced apoptosis in mouse hypothalamic neuronal cell. The
active ingredients of Wa-song protecting neuronal cell from reactive oxygen species
were proposed to be hydrophobic compounds. Water extract of the aerial part of
Wa-song also been shown to have an inhibitory activity against HIV-1 protease.

Antioxidant activity of Wa-song was analyzed to clarify the influence of
extractive solvent and drying method such as sun, hot-air and freeze drying. The
contents of total phenols and flavonoids were higher in 95% ethanol extracts than
water extracts, significantly. Ability of reducing power and DPPH radical, hydroxyl
radical and nitrite scavenging ability were higher in the hot-air dring sample >
freeze drng sample > sun dring sample, in order and their abilities were also
higher in 95% ethanol extracts than water extracts. In conclusion of this experiment,
antioxidant activities of Wa-song extracts were in proportion to the contents of total
phenols and flavonoids. And, hot-air drying for enhancement of antioxidant activity
of Wa-song is better than freeze and sun drying samples. In reaction system
containing linoleic acid, the antioxidant activities against lipid oxidation enhanced
in proportion to storage time. The antioxidant activity of ethanol extracts was
higher than that of water extracts. In the drying methods, Wa-song extracts showed
higher antioxidant activity in the order of hot-air, freeze and sun dring. The lipid
oxidation the highest antioxidant activity, in system containing the promoting

factors, such as Fe™ and Cu™ ions, also showed that in ethanol extract of hot-air



dring sample. The antioxidant activity of medicinal plants and Wa-song
composites(MW) was analyzed. DPPH and ABTs radical scavenging ability were
distinctly appeared in the low concentration of medicinal plants and Wa-song
composites. The inhibitory activity of MW against a-glucosidase showed
significantly increased by added amount of Wa-song.

The antioxidant activity of Wa-song was tested in vitro system containing oil and
lard. Three kind samples of Wa-song was prepared water of hot-air drying(HW),
ethanol extracts of hot-air drying(HE) and water extracts of freeze drying(FW). The
different levels (0.1, 0.5 and 1.0 g/100 g) of HW, HE and FW were added to
soybean oil and lard. Chromaticity, anisidine value, acid value, peroxide
value(POV) and TBA value in oils were measured periodically during their storage
for 28 days at 60C and 48 hrs at 180C. The chromaticity of edible oils was
generally increased with prolonged storage days and increase in quantities of
extracts at 60C. The anisidine value showed not significantly increased during
storage for 14 days. In soybean and lard added HE, its value was lower than
control and BHT for storage for 28 days at 60C. The acid value of HW was
significantly increased during storage from 14 to 21 days in soybean oil and from
7 to 14 days in lard. POV was highly increased between storage for 7 and 14 days
in reaction system of soybean oil. TBA values of all samples were lower than
control and 0.02% BHT during their storage.

During the storage at 180C, the chromaticity of edible oils was generally
increased with prolonged heating time and HW was higher than FW. The anisidine
value showed significantly increased during heating for 48 hrs. The acid value was
not significant by added amount of Wa-song. Its value in HW added sample was
lower than FW, after heating for 48 hrs. POV was lower HW than FW, also. After
heating for 24 hrs, TBA values in soybean oil containing HW and FW added
sample was lower than control. In lard, its value in HW and FW added sample
was lower than control during heating for 12~48 hrs. In adding HE, it was
significantly decreased by sample concentration after storage 36 hours at 180C
storage.

The antidiabetic potential of Wa-song in streptozotocin induced diabetic rats was

conducted. Male Sprague-Dawley rats were divided into 8 groups at different dose

_10_



of 01% or 05% were as the diabetic experimental groups. The long time
administration of extracts from Wa-song decreased the fasting blood glucose levels
and serum glucose level in diabetic rats significantly decreased from the second
week, and especially rats in the group fed with FW at dose of 0.5% showed the
more significant effect comparing with the diabetic control group fed with basal
diet. The significant decrease of serum low density lipoprotein cholesterol(LDL-C)
levels in diabetic rats could reduce the risk of cardiovascular disease. There was no
significant increase in hepatic glycogen levels of rats, but hepatic protein levels
were increased significantly in rats of the group fed with HE at dose of 0.5% and
FW at dose of 0.1%. From the results of hepatic TBARS levels, CD levels and
hepatic antioxidant activity of rats, they demonstrated that antioxidant and
anti-lipidperoxidant ability of diabetic rats were improved.

Effects of feeding diets containing medicinal plants and Wa-song composites(MW)
in streptozotocin induced diabetic rats was examined. Groups were divied into
MW-0(medicinal plants: Wa-song=1:0), MW-1(medicinal plants: Wa-song=1:1) and
MW-3(medicinal plants: Wa-song=1:3) in induced diabetic rats. Oral glucose tolerant
test(OGTT) was significantly decreased by time, group fed MW-3 shown 202.00
mg/dL after 180 min. And its level was same as the fasting blood glucose level.
Blood glucose and glucosylated hemoglobin was significantly decreased by added
amount of Wa-song. Glycogen content of liver was significantly increased by
Wa-song contents.

Wa-song was activated macrophage and than elevated nitric oxide(NO)
concentration. ~ Secreation = of cytokine was  activated anti-tumor  and
immunostimulation. Anticancer activity of Wa-song was significantly decreased on
HT-29 and HepG-2 cells. In MTT assay, growth inhibitory effects on AGS, HT-29
cells were significantly increased by adding amount of Wa-song. Anticancer activity
of Sang-hwang mushroom extract and Wa-song composites(1:2 or 2:1/v:v) on
MCE-7 cells was 56.55+2.18%, 73.5945.33%. And its levels were significantly
increased than control.

Package design and experimental products in a liquids, pills, tabelts containing
Wa-song were developed. In the organoleptic characteristics of products, the overall

acceptability was relatively higher.
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Al 2 sWe] Tl E%

el A= 1990t o] 5 HxlHowm epFo] wiztawe g S5& e}
71 91 A77F Q7] A e, dE Al #e A7 REs AFA ek
AiEzAelv A AT vFe AAeH, o] AFst A7 AN o
ok oAl AR okl A B Al #ste] A FwrF YK Aste] v
A= FF A (Kang JH. et al 2005), 5918 AEsHE g v 3’4—(Ch01 SU. et al
1994), <l-&An] =7l #3F W1 (Shin DY. et al 1994), <1-&-Hj =

e

2 diEste] #gkE Gl(Yang MS, Choi SU. 1992) 5°] lom, /’\}%% IQ] ﬂ—
& MNE7F S5 Y(Park HJ. et al 1994) Azxfo] Fglo] A=A G2 A

(Yoon Y. et al 2000, Kim KH. et al 2004) %

SY. 2006) 5 ©]-&3t EA e FstE o] 3l
ool Aol He AFEE Park s(Park HJ. et al 1991b)>  £}59

Salmonella typhimurium TA 98 B TA 100 o5 AF&3gH A3l A aflatoxin Bioll &k

RS %Eoﬂtﬂol zk-g-o] 9lom, sterols, triterpenes, ZetH -olE Aol gk H3H=)

YAl & (Park HJ. et al 1991b, Choi

Goll o3 Aoz Bk vf vk L7 okF WEEFEES vheS AEH A A
Z A HO0l o] gk apoptosisell WoladsE Wed, 57 A4 =4 v=4 3t
F=olH(Yoon Y. et al 2000), 2+& Ao EFFHES HIV-1 Tl Esfaiol gt
Aol = AHoRE HarEo] th(Park JG. etal 2000). Kwon¥ Han(2004)> A3
Aol v @ FAAME] AEES TR, WEW ML apoptosisE F3la}
v A7 &S Bk v Qi) Her®l Park(2006)2> o459 A5 FE&Eo] &4F
wolgh 29 It &g tiAtel Beel da= Hadk v 9lew, gallic acid’t &
FaEEEd Ao Baug \ 9l

ofF o] BAAFEE TR kot SItES T3 A7 kaempferol, quercetin}
isoquercetin, astragalin, cynaroside 5°¢] €215 o™ (Park HJ. et al 1991c), ¢}&l

9% 9] flavonoid &7} triterpene 2 steroid & 5 F 3159 s}l +f
gEo] o} (Park HJ. et al 1994), o]&lgt Folst A& &3 AT EH] &
44 2 TE2ARES T AELAE AT A= vEFE AAHolth
w ATddAE A Ad=sadz At s o] udd 8=
A

) 3
9ol 287198 PR, oled@ AT Azkel 7]
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AubE ]l opFo] FF % A AREH 9kE2 Photo. 1-13 #om, Az
el

7L ARA71E EF £

ofFe] WEgs 9 EFEFES AR
65~80Cell A 5A17t &<t 3t F7tsiux
60CoA 7t Z=3te] o4A
FEUF HES sl W Haehal Age ARgsAT.

U &rdE &2 &9

2 kgl AEF o5 1 L9 MESL bt £BYAFAES ol g5l 3AF B
F=3F & 045 um membrance filter= o] ¥}sle] A2 AFFFH7Z2 AU EFEHA
ok A719] RS 33 WSt HEEFEES 92 F, 1 LY HO-HE-&(9:1) A
&alskal Fig. 119} o] 4k, SREEE, odotAlEolE, Fe2 3 +84 Lo
2 BHse] 7 g F2BL Az
‘ Dried of O. japeonicus ‘
Extracted with 95%MeOH
‘ MeOH extracts ‘
Addition of hexane
| |
‘ Hexane Fr. ‘ ‘ Aqueous layer ‘
Addition of CHCL,/H,0(1:1)
: |
‘ CHCI; Fr. ‘ ‘ Aqueous layer ‘
Addition of EtOAc
I |
‘ EtOAC Fr. ‘ ‘ Aqueous layer ‘

Addition of BuOH
| |
| BuwOHFr. | | Aqueous Fr.

Fig. 1-1. Extraction and fractionation from various solvent.
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Wa-song on the tile

Wa-song (type A)

Wa-song (type B)

Photo. 1-1. The kinds of Wa-song(Orostachys japonicus A. Berger).

Freeze drying

Hot air drying

Sun drying

Photo. 1-2. Wa-song by drying conditions.

MeOH extract

EtOH extract

Water extract

Photo. 1-3. Wa-song by extracting solvents after freezed dring.
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01/9171/ELOH

MeOH extract EtOH extract Water extract |

Photo. 1-4. Wa-song by extracting solvents after sun drying.

[ 9}.45/2 % /ELOH ] s/ /A%
MeOH extract EtOH extract " Water extract

Photo. 1-5. Wa-song by extracting solvents after hot air drying.

o 9Fe 78ER £

ofFel g FEERHFE silica gel column chromatography(column size: 5x18
cm, 70~230 mesh, Merk)E 33 ¥ TLC plateE AF&3e A5 12dHoz2 AAQA
71 & UV 254 nm FA}, 10% HxSOs % phosphomolybdic acid® A A 7| HA] e}
s &E99 TLC el wet 7709 225 ekl en, AAF fraction &t 570
o] E4& #8¥ 4, compound 1(Fig. 1-2)< (+)-catechin, compound 2(Fig. 1-3)+
(-)-kaempferol, compound 3(Fig. 1-4)<> 3,3'4'5,7-pentahydroyfravone$! quercetin,
compound 4(Fig. 1-5)+= 3,4-dihydroxybenzoic acid % compound 5(Fig. 1-6)%&
3,4,5-trihydroxybenzoic acid(gallic aicd)?l A2 1% I},
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Fig. 1-3. Chemical structure of compound 2.
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OH O

Fig. 1-4. Chemical structure of compound 3.

Fig. 1-5. Chemical structure of compound 4.
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Fig. 1-6. Chemical structure of compound 5.
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Table 1-1. Setting process of medicinal plants for antidibetic activity (1st)
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Table 1-2. Setting process of medicinal plants for antidibetic activity (2nd)
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Table 1-3. Setting process of medicinal plants for antidibetic activity (3rd
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Table 1-4. Setting process of medicinal plants for antidibetic activity
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Table 1-5. Yield of dried materials after hot-water extracting medicinal plants at

100C
Orostachys Poria Atractylodis Amomum
japonicus cocos wolf rhizoma villosum
(8HE) (=) (F=) (AFQY)
Sample 1.2kg 1.2kg 1.2kg 1.2kg
Temperature 100C 100C 100C 100C
Time 4hr 4hr 4hr 4hr
Concentration
(Brix) 7.4 3.1 0.8 51
650mmHg 650mmHg 650mmHg 650mmHg
Concentration 2.4hr 2.4hr 2.4hr 2.4hr
diti . . . ; . . . .
conaimon 70C, 40C  70C, 40C  -70C, 40C  -70C, 40C
Extraction 36.3 19.16 216 4.66

yield (%)

A FdE5E olgste] o] HAHRAdE A4S AT MdE=AE Table 1-6

WA MEY, FE % ARIY FEE dsA st 94Fe] =5 0~1.0 ug/mL

Table 1-6. Optimum mixture of Wa-song and medicinal plants

(ng/mL)
Samples Orostachys Poria Atractylodis Amomum
japonicus cocos wolf rhizoma villosum
Comp. No. (2H%) (3) (3%) (AF<))

Comp. 1 0 1.0 1.0 1.0
Comp. 2 0.05 1.0 1.0 1.0
Comp. 3 0.1 1.0 1.0 1.0
Comp. 4 0.3 1.0 1.0 1.0
Comp. 5 0.5 1.0 1.0 1.0
Comp. 6 1.0 1.0 1.0 1.0
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1) & de 3 ST eol=

o dd=aA 2 AAdE Ak 4749 F de FFS 54T 2= Table
173 2eh okhe F vy 2 ZekRiol= e Zb7b 14.6540.23 mg/100 g,
9.33£0.12 mg/100 g olAom, Aok FolM= ARRlY] & dHEd ZehEimol= o
o] 7+7} 220.53+£1.25 mg/100 g, 19.59£0.92 mg/100 go 2 2 A= Hg] 4%
3] =& A A = AU
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Table 1-7. Total phenolic compounds and flavonoids of Wa-song and medicinal

plants
(mg/100g)
Sample Phenolic compounds Flavonoids
Orostachys japonicus 14.65+0.23 9.33£0.12
Poria cocos wolf 13.53+0.36 5.03+0.06
Atractylodis rhizoma 23.2340.65 6.27+0.10
Amomum villosum 220.53%1.25 19.5910.92

o°
s 3

Table 1-8% o] AJ&9] %jﬂ%]wl "ﬂ@“i g4 ol %—%O}X]—t— Ao

100~1000 pg/mL F7FAloll= AlQle] &Ado] 7 Egtow, 1 B9 34.38+0.70~

79.96£0.43% Atk HE R FES 500 ug/mL ol FHI7PA HI2E EA4S B

k52 500 ug/mL °] H7PA &Adol 43 el 1000 pg/mL H7HA =

31.1240.54% % t}.
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Table 1-8. Electron donation ability of Wa-song and medicinal plants

Sample concentration(ug/mL), (%)

Samples
100 250 500 1000
Orostachys japonicus 5.09+0.33 9.71+0.35 16.92+0.78 31.12+0.54
Poria cocos wolf 3.61+1.59 5.57+0.41 7.66%3.28 15.12+0.26
Atractylodis rhizoma 0.27+0.05 1.90+0.22 6.12+0.06 12.91+1.31
Amomum villosum 34.38+0.70 69.63+0.43 75.27+0.22 79.96+0.43
@) s

==
Azl F49S 700 nmolA FF=e o= el AF Table 1-99] e
ukel o] DPPH 2tz 4753 Hsedk e o]t 100~1000 ug/mL % 7FAl Ab
Q1S 0.2440.01~1.20+0.039] ZH%= 7S wWol Ao 7P 538tk obE, B
! ZE2 1000 ug/mL 7HA] 0.17~0219] H9= v5dh 248 walvh A4ge A
FAl & ARl EAde] HntHow w7 detted], ol 5 AFENE B FES
A

7193& Ao g Az HA)

_10 )

o

Table 1-9. Reducing power of Wa-song and medicinal plants

(O.D. value)
Sample concentration(ug/mL)
Samples

100 250 500 1000
Orostachys japonicus 0.09+0 0.10£0 0.14+0 0.21+0
Poria cocos wolf 0.08+0 0.09+0 0.12+0 0.17+0
Atractylodis rhizoma 0.08+0 0.10£0 0.14+0 0.21+0
Amomum villosum 0.24+0.01 0.43+0.01 0.71+0.01 1.20£0.03
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ok AdEaAe AAdE FARA A 3F)E ol &l HARAES AT F
FHRY % Hd=aAe Hb s=E dNsEAS 43 2= Table 1-109%
sy

MEZAAE9 DPPH #HUZ 2A%5E o HAELA A7 =71 1000 ppm o] &}
AL o149l Aol H wolx] koLt 3000 ppm, 5000 ppmel AL 2149l 7}
£ wolthl 10000 ppmel A= F73) FHEE BAY & Ao, 24T B
KR

5000 ppmel A 2] 4Ql S7HE Bl

Table 1-10. Antioxidant activity from optimum mixture of Wa-song and medicinal

plants
Phenolic . Electron donation .
Samplel) compounds (Izlav/olrg)(();ds) ability Re?ggn‘g]aﬁl oex;ver
(mg/100 g) &0 8 (%)

Comp.1 56.77+0.99 31.9410.06 54.13+0.26 0.33+0
Comp.2 75.32+1.99 36.41+0.20 58.11+0.40 0.49+0
Comp.3 77.34+0.56 38.03+0.46 57.96+0.87 0.51+0.01
Comp.4 88.33+0.70 45.89+1.24 63.2911.07 0.56+0.01
Comp.5 97.01+£1.43 50.16£0.94 64.14+0.67 0.63£0.01
Comp.6 120.7443.22 52.96+0.83 75.80+2.62 0.77+0

Y Comp.1: Orostachys japonicus 0% + 3 medicinal plants,
Comp.2: Orostachys japonicus 20.0%(500ppm) + 3 medicinal plants,
Comp.3: Orostachys japonicus 20.0%(1000ppm) + 3 medicinal plants,

(

(

Comp.4: Orostachys japonicus 20.0%(3000ppm) + 3 medicinal plants,

Comp.5: Orostachys japonicus 20.0%(5000ppm) + 3 medicinal plants,
(

Comp.6: Orostachys japonicus 20.0%(10000ppm)+ 3 medicinal plants.

_87_



3

i
Ho

1. &5 7}

]

A7
R

IEC I

3

th(Photo. 2-1).

3

g

4

£3)

S8l Faa 745 0l4Et
&3 S3UTTE

=
=

K
|
il
1Ho
ok
K
Ho
T
i
KF
<F
au

Photo. 2-1. Scheme for optimum condition setting of Orostachys japonicus.
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AZTE

=
=

7t Az

o2 747} 10.0%, 8.20%, 6.25%% UEFREOH,

H

S Table 2-29} Zo] A|x

FAE A 1.6 Brix, @Z XA B4 5.0 Brix, Z2AFA A 24 Brix3it}.

Table 2-1. Drying condition of Wa-song

Sample (g) Temperature Time (min)

Drying methods

500~530

2,000 room temp.

Sun drying

2,000 70~80C 450~550

Hot air drying

2,000 45~50C 48~50

Freeze drying

12

=] =t

@) plalA Buikig

Hot air drying Freeze drying

Sun drying

Drying methods

Fig. 2-1. Extraction yield of Wa-song on dry methods.
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Table 2-2. Yield of water extracts from Wa-song

Concentration

Temperature Time (hr) Rate .
of extract (Brix)

Drying methods

95~100C

1.6

71

4~5

Sun drying

95~100C

5.0

71

4~5

Hot air drying

95~100C

24

71

4~5

Freeze drying

U AzUHE 2% gF9 EFEE A=

|
,_IIVI
0

o

Al

(0.677%) <=°]

Al

7

7 A dEs e, v

3

[N ] -—

(%) P12k uonoenxy

Hot air drying Freeze drying

Sundrying

Drying methods

Fig. 2-2. Yield of water extracts from dried samples.
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o AzWEE 22 gF dEIFEE Ax

=
T

Table 2-33} 7t}

KeR
T

A 10.0 Brix, @Z A XA 824 155 Brix, 32 7AZA 54 6.0 Brix%t}.

3} Fig. 2-3%}

fu

Z FEL 0205%% Ve

A drEbs o,

S

Eal

g]

n

0.723%,

9

A

>~ 9O o
z 83

sl

N

54

)
~

N
2

Table 2-3. Yield of ethanol extracts from Wa-song

Concentration of

Temperature Time (hr) Rate .
extract(Brix)

Drying methods

70~80C

10.0

71

4~5

Sun drying

70~80C

15.5

71

4~5

Hot air drying

70~80C

6.0

71

4~5

Freeze drying

ok
(%) ploIk Topoenx3

Hot air drying Freeze drying

Sundrying

Drying methods

Fig. 2-3. Yield of ethanol extracts from dried samples.
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0.723%,

0.542% 3. T}

ol
N
N
ofy
e

Table 2-4. Extracting condition of Wa-song from water, ethanol and methanol

Rate

Time

Temperature

Solvents

95~100C

71

4~5 hr

Water

70~80C

71

4~5 hr

Ethanol

30 days 711

soaking

Methanol

[ | —

(04) p1aIA Bunoeayxy

Ethanol Methanol

Extracting solvents

Water

Fig. 2-4. Yield of water, ethanol and methanol extracts from dried samples.
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Photo. 2-4. The Scheme for formaulation of Wa-song experimental products.
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Fig. 2-5. The scheme for manufacture of Wa-song naturally.
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Photo. 2-6. The plan for manufacture of Wa-song naturally.
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Al 3 A oFe] FAks 2 T8

SpE2 V1A AollA Aehs Rl Au oy &S Wobd -yt =

=48, o]hng s
e S48, ddAet, olwzhg 9 ald 2ol dtta ®Baso] AvHHSU
HY. et al 1986). T84S 2= friedelin, epi-friedlanol, glutinone, glutinol 59
triterpenoid 7%} B--sitosterol, campesterol 2| sterolAl¥ &4, fatty acid esteriv %
kaempferol, quercetin} 722 flavonoid, 4-hydroxybenzoic acid, 3,4-dihydroxybenzoic
acid, gallic acid 9] aromatic acid &°|] Hi%o] Qlt}h(Park JC. et al 2005, Park
HJ. et al 1994).

Aol oshd gkFe] = B oEEFE=0] linoleic acid £ T5FE 9
gk 714l A %L*Jﬂ%ol glso] lom, Az wg A4S dedxg ool
7Hg @A eletal s A Qlth(Lee SJ. et al 2008). HlFf B =X ofF F
55 H7ele e W 60CelA A7Shin JH. et al 2008) % 180Tl 7144 (Lee
SJ. et al 2009) a}3ls Wl FAo A F A5t A @At dFeol Bard vp gt

uebA 2 As gk Agxds deste] s A4S AYelen, A8

Ao A T kS HIbstel A9 AbstedAle] vA= S S
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=

7t s 84
o5 ANFH A7

}o] 100~1000 wg/mLe]

S

A %

tof A=

AhFe 9els

=9

il

=
T

FHgE ZF 11.0%, 1=4,

o B
= =
Z7F 20%9] Y=

)

WA 17.7%, 7148, <3, <35, 27PHA

o

A}

4

il

blck. sh

S

2 35

T

ol O
1=

10% Na,COs&

ol
=~

1 mLel Foline-Ciocalteau *]2F

—_
7o)

iy

o}

FeEl = 7}
At} Caffeic acid(Sigma Co., USA)E A}

W%

1 mLA»”

Z_]

ajo

1 mLo] 10% aluminum nitrate 0.1 mL,

F28

e
F9 . Quercetin(Sigma Co., USA)

=
=
S|

ethanol 4.3 mL

=i
=

1 M potassium acetate 0.1 mL

=

=%
==

-
[¢)

415 nmol A &

KeR
=1

o}

Alr
Jo
88

!

1

(2) DPPHE}T]

S DPPH
sko] 20

o AAFels
o] Az DPPH €4S 7}

}oitt. DPPH &9z &7

S

F28

=
X

1,1-diphenyl-2-picrylhydrazyl(DPPH) S ol e} A

=]
s

4 T

g

]

[e)

NJr

T AEHTE

ke
T

(%)= YEFH AT

1%%] potassium ferricyanide 2t 1 mL&

=i
=

(200 mM, pH 6.6)

gl
50T 2] 5ol 4 2027k WA ek o] 7]el 10% TCA

A

1 mL

=

%oﬂ
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7Fsted 13,500xgell A 1583 AR §F 42 FFH 1 mLlel 75 1 mLot
ferric chloride 1 mLE £33 & 700 nmol A SHEE =4ste] S4x=9 o= 1}

EFu 21Tt

(4) ABTs ZtH 2 275 54

7 mM®] ABTs(2,2-azinobis-(3-ethylbenzothiazoline-6-sulfonate))
potassium persulfates &3fA17 tha SHAClA 12~16A17F &<t
414 nmo M FFE7F 1570 HEs SHTE 24T F 3 mLE Hsq A
2 7}sto] A2ofA 1057 HHEAIA 414 nmollA FFEE =AH 51 f\]i%ﬂ?g} 5
A7hre] FYE w2 et

(5) Hydroxyl radical(OH)®| 275 57
Ald ] 1 mM FeSO4/EDTA &< 0.2 mL, 10 mM 2-deoxyribose 0.2 mL, A|& F
o

=9S #H7Hgk ¥ 0.1 M phosphate buffer(pH 7.4) 1.2 mL, 10 mM H,O, 0.2 mLE
7Fgk v 3

7CAA 1A17F B3 AIZ] $ 2.8% TCA(trichloroacetic acid)-&< 1 mLE 7}
gtar 95Tl A 1023 skl W¥ZAAIZl v 532 nmellA 333 %=7|(Optizen
2120UV, Mecasys Co. Ltd, Korea)= F3 %5 S48t tix+ o g A=SH7H
o] FFEAOlE MEE (%)= WHER ST

(6) Superoxde dismutase(SOD) FAFEA 4

Alg5e] pH 85= 273 tris-HCI buffer 3 mL2} 7.2 mM pyrogallol 0.2 mLE 7}3}
o] 25T A 10%7F WAe $ 1 N HCl 1 mL2 ¥H&S AAAZ F 420 nmol A &
FEs SAs ABHTet BV FHE AbelEs Mg (%)= UERAIT

(7) Thiobarbituric acid reactive substances(TBARS) =%
TBARSE fish oil emulsions A|32d & 4FAES dElste] Hr7hst & A9 A

=

5 FEAE 92 Ue v S 37C F8GNA 123 vESAI
o] 710l
1

(ot R _1
—_
o
AL
L
o
o,
M
_Y‘i
L
0?~
ofrt
2
o
Q1
W
—_
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(8) Thiocyanate'ell ¢t #itstA|d A Aals =74
Linoleic acid®] #Akstoll gk A8 &3+ thiocyanate™ 0. A3t Alm 5
% 1 mLol| linoleic acid emulsion(1%) 1 mL, 0.2 M phosphate 2% -8 (pH 7.0) 2
LE A2 &3sle] 37ColA Rastar a4 77HE= AFH s 75% ethanol 4.7
mL, 30% ammonium thiocyanate 0.1 mL % 0.02 M ferrous chloride 0.1 mLE =3
stel 500 nmolA EYEE ZAseith BAHAA AY Ade Am LAY
FHw} AR AhTe FAERIE WRE)E HEAA,

9Z 10 mLZ 3lo] 37Co A 1A13F HE-g-A] . &
30% ZAbgNo g ZA|S Griess A4S E3tslo] 333 EAE 520 nmollA SF =

(10) Nitric oxide(NO) 27

Nitric oxide 2275 A% 0.5 mLel 10mM sodium nitroprusside &< 0.5 mL&
7hsto] el A 1503 HESAIF TR o17]e] 1 mLe| Griess reagents 713 $ 542
nmol A FFEE 5833 Griess reagent™ 2% sulfanilamideEs 33t 4% <
A&} 0.2% naphthylethylenediamide8& 91 AF&2 el 1:1(v/v)= EFsto] A&
3l Nitric oxide 2452 [1-A1&E H7HY FH=/FH17H9 F45)] x 100
o2 YERlST

Ir

(11) Tyrosinase &4 *]3|
Tyrosinase &/ Adlls 54 tyrosinase®| #8437 A/d¥ = DOPA chrome=
H| A H o] of3] 5433l th. =, 0.2 M potassium phosphate buffer(pH 6.5) 2.3 mL9]
2 mM L-tyrosine &< 04 mL, A5 0.2 mL % tyrosinase(220 unit/mL, Sigma
chemical Co., St. Louis, MO, USA) 0.1 mLE &2 7}gk & 37CelA 303+ W&
2 5 470 nmol A FFE=(Son)E SABAT B thaldl ST
T4 EBop) R Alm il
S

Ao we} tyrosinase A3l

=
:T;(

N o

AN A

=
TR A7 ST FYE(Con)E O
=

=353t
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s (Sop - Bop)
Inhibition effect (%) = [1-—————] x100
Cop

(12) a-glucosidase &4 A3fs 54

a-glucosidase &4 A5 in vitrool A 71 & 2] Mgt WHo R A e S
57433 th =, synthetic substrate?] 2.5 mM p-nitrophenyl a-D-glucopyranosides
0.1 M potassium phosphate buffer(pH 6.8)°] 7}@ % a-glucosidase®t AN E FE=
< 93 1 £ enzyme solutions FH7FeE & 37T A 2021t REA]7] AL
M NaOH 100 uLE 7tk ®EGS  HAAIZ]AL substrate®l p-nitrophenyl «
-D- glucopyranoadei 55 Trﬂﬂoi e = vbg A ESQ] pnitrophenols 405 nMeoll

U AEFA71AA FAE &Y 53

H5f 2 =4 74 100 goll EFAE 2FEE, A% dEEFEE ¥ #40x
FEE5 7217 01, 05, 1.0 mg/100 g9 & =
2C9 gd27)o] 453+ BASEA 157U HFo=

oluj o4 %%%% @7}% e %x]%— 3 (control) & 2 SHl o, A

=
0.02% &%=2 BHTE 4l 37}t Z& positive controlZ 3] U Hgoz F

Ares Alm F4 2 g & CClL 2 mLell &A1 & BFFEAE o]&3to] 430
_]

nmol A FFEE At o] Fe MERE EA ST

(2) Anisidine value(AV) 54

7} Al59} iso-octanes 1: 49°] H|E=Z A2 &N 5 mLol F FAb A%
0.25% p-anisidine A|9F 1 mL& &3 & 25C gaolA] 1023 B33 o7t 350

nmel | EREES S,

(3) At7HAcid value) 5%
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fr#] 5 gl 100 mL ether-ethanol solution (2:1)¥} 5% phenolphthalein 2~3%-&-&
7bgH ¥ 01 N KOH &0 & #4439l

4) T}k3}E7H(Peroxide value) 57

—~

A5 1 goll 35 mL9] chloroform-acetic acid (2:3)¢F 1 mL X3} KI &84S ¥ &
5i3F ShAel WA v 75 mLe] SFTE UL 1% AE&NS AA o F)

] 0.01 N sodium thiosulfate® % %3} t}.

(5) TBA7} &7

Al benzene 10 mLS =3 3ste] &3|A|Z] & TBA (2-thiobarbituric acid) =&
10 mLE 7Fstal 7y 59 FHA 423 BAS ts otdlTS 3]7ete] 957
water bath’goll A 30%-37F 714 3t YAIA 530 nmoﬂ/ﬂ THEE

skl

JIN‘ a2

o
ok
b
o
=2
2
1

3. 4% ¥ 1%
7t S AFHAIZE diats 84

1) AAANE FE2E] F s YR wol= I

QHAAN7E el oo F v 3gEe] e Table 3-13 o] EFEE R
Heke FEEA =/ AFEHA o 53] 8~10€0 AMHT 95 HHSFEELS
2,428.043.52~2,703.14#5.21 mg/100 g, EFE2L 1865.5+1.89~2004.242.17 mg/100 g©]

otk 8ol AAT shEel Fon FFEe) FFo] folHow gty Tefuiol=
g 1090 ARG SFelA fodew b wgtd, Wge
1324.6+1.87 mg/100 g, BFEE-2> 941.242.84 mg/100 go] T},

2) AFAAZE FEE9 DPPHE U Z A7%
vl e

ANHA A 7Tl wpE S BEFEE HAAF FoJe2 Table 3-2014 Xz nje} ko]
FEEY H7FFo] woldd wet foAow Frtagitt. E5E=d vl duEF
=4 DPPHeHZ &75 0] ¢33t

A&l A7 o]l 100~1000 pg/mLolA wleheFE52S 18.240.32~88.320.46%, =
FEE2 14.31£0.08~64.620.38% 2] A7%S HSITh 1000 ug/mL H7HA WEESFE
52 9do] AFHE AlBolA 883+046%, =FEELS 8dol AFHE AlFoA
64.6£0.38% = TR Al7]ell M]3 FolAom &Ao] Hkth wiHd 6, 79 B 12€4]

_55_



AFE AlZ oAM= 1000 pg/mL

=]
=i
5 9 Foeu % EgE ol g

Al & 50% WIREe] AA

F Ui Bz

T B3, o= Al

= Aow FohE )

Table 3-1. Total phenol and flavonoid contents of methanol and water extracts

from Wa-song harvested at June~December

(mg/100 g)

Phenol contents

Flavonoid contents

June

July

August
Methanol  September
October
November

December

647.241.26

782.33.22°
2,703.145.218
2,632.142.38"
2,428.043.52°
1,462.8+1.70¢
1,232.4+1.23°

238.3+1.43°
322.7+41.21°
634.242.33¢
1,012.143.24°
1,324.6+1.878
1,211.441.36
985.3+1.32¢

August
Water September

October

November

December

525.340.55"
800.2+1.37°
1,985.4+2.348
1865.5+1.89°
2,004.242.17"
1,312.141.99¢
998.6+1.86°

217.6+2.55°
253.3+1.98"
511.142.14°
824.9+3.87"
941.242.848
442 8+3.62°
401.6+2.40°

“8Means with different superscripts within a concentration in the same sample

significantly difference at p <0.05.
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Table 3-2. DPPH radical scavenging ability of methanol and water extracts from
Wa-song harvested at June ~December

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
June 18.240.32" 22.6+0.21° 29.7+0.15° 32.5+0.21°
July 22.3+0.22° 30.70.17° 36.840.23 39.30.20"
August 52.1+0.42° 62.5+0.348 77.5+0.38% 82.4+0.42°
Methanol September — 48.8+0.32 55.7+0.31" 68.320.32' 88.3+0.465
October 45.7+0.22¢ 49.8+0.15° 53.7+0.27° 79.620.30°
November 33.7+0.12° 42.4+0.20° 48.8+0.25¢ 54.3+0.21¢
December 31.9+0.10° 38.7+0.19° 42.2+0.19° 46.9+0.26°
- June 1431008 2124022  252:018°  287+011°
July 17.5+0.05" 22.340.18" 28.140.20° 32.540.20"
August 38.8+0.17¢ 52.2+0.36° 58.5+0.31 64.6+0.38%
Water  September 42.2+0.22° 48.1+0.33¢ 51.50.36° 60.620.43'
October 36.5+0.26" 38.2+0.20° 42.240.29¢ 52.4+0.24°
November 29.8+0.21° 32.1+0.25° 41.5+0.31¢ 44.8+0.31¢
December 28.4+0.16° 31.7+0.31° 36.3+0.15° 38.2+0.21°

“8Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

3-30] A <2}

ol

_57_



Table 3-3. Reducing power of methanol and water extracts from Wa-song harvested

at June~December

700 nm (O.D.)
Concentration (ug/mL)
100 250 500 1000

June 0.07£0.001*  0.13+0.002*°  0.22+0.003*  0.28+0.005

July 0.1240.001°  0.2440.003°  0.29+0.011°  0.410.016"

August 0.33+£0.002¢  0.52+0.007°  1.02+0.038°  1.88+0.031°
Methanol September  0.37+0.002°  0.48+0.012°  0.9240.015"  1.52+0.035°
October 0.4240.004°  0.51+0.020°  0.89+0.020¢  1.45+0.028°
November 0.28+0.001°  0.33+0.011°  0.49+0.007°  1.02+0.025¢
December 0.13+£0.001°  0.23+0.009°  0.37+0.002°  0.49+0.012°

June 0.07+0.001°  0.10+0.000*  0.15+0.003*  0.20+0.004%

July 0.10£0.001°  0.20£0.002°  0.22+0.004°  0.28+0.003"

August 0.26+0.002°  0.31+0.003%  0.47+0.002°  0.56+0.011¢

Water  September 0.31+0.005¢  0.39+0.005°  0.49+0.001°  0.62+0.020°
October 0.33+0.011°  0.38+0.010°  0.42+0.005°  0.59+0.016°
November 0.1240.004°  0.25+0.006°  0.31+0.011°  0.39+0.015°
December 0.11£0.006°  0.19+0.004°  0.24+0.015°  0.22+0.009°

“*Means with different superscripts within a concentration in the same sample

significantly difference at p <0.05.

(4) Hydroxyl radical &7

Hydroxyl radical 22752 Table 3-4°4 X Hle} o] 100~1000 pg/mLe] &%

Holo A HWELFZES 12.040.09~67.540.43%, EFZES 13.3+0.10~52.5+1.33% 2]
S W
HEsFEE2 849, 99 % 10¥€] AHE okFolA 1000 ug/mL 7] 50%°]7¢

#
, 99 2 1080 AHE SENE AL GO, T A
gtk BFEEE ¥l AN shEelA &

olfoz 71 Aol wgkor, ooz 74, 99 W 10¥€el AFHE SFom olE



Table 3-4. The scavenging of hydroxyl radical of methanol and water extracts
from Wa-song harvested at June~December

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
June 16.240.21° 21.3+0.17° 24.7+0.28° 30.840.15"
July 28.2+0.18° 32.441.24° 37,740.19° 42.3+1.35°
August 40.841.23° 51.3+2.11° 56.641.21¢ 58.7+1.42¢
Methanol September — 41.4+1.89¢ 48.3+1.18° 55.5+0.29" 65.6£0.18°
October 38.3+0.10° 44.2+0.92° 53.620.75 67.5+0.43°
November 29.2+0.15° 36.3+0.13° 41.3+0.14° 46.8+1.05°
December 12.0+0.09" 16.8+0.09" 22.5+0.22° 24.5+0.98"
- june 1425018 184%012°  215:021°  2684012°
July 32.5+0.24° 38.3+0.10° 41.6+0.35° 48.6+1.24°
August 38.2+0.33¢ 41.4+0.36° 48.7+0.17° 52.5+1.33¢
Water September 40.0+1.21° 42.5+0.25¢ 44.3+0.29¢ 48.241.17°
October 32.4+0.32° 38.7+0.19° 42.4+0.12° 48.2+0.31°
November  18.3+0.16" 21.1+0.21° 26.5+0.41° 33.641.20°
December 13.3+0.10° 16.2+0.17° 21.4+0.16" 26.5+0.11°

“*Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

Al #.9] hydroxyl radical 227152 Fentone WF-5-oll 4] Fe™ chelation®] o}uje} 244
?l radical A|AC 93 FHoZ HIHo] QTH(Kang MY. et al 2004). = hydroxyl
radicale] A el A A et= BYNALT TAM A &4 dorle fal
Ozl Aor & u, oF EFHx A5 A UollA 28] free radical?} Hb-g-3}

© AR o8 F U= Thede] E AoE Tk

3-73} 7t} Table 3-594] FeClL7} #]
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of o] o4l Zol= Ao, @A 1000 pg/mL FH7HA] 8~11€ AF 3 2
B3 EE2 1.440.01~1.840.04 mg/MDA/LS] HHZE Fab7F ATt &5

e ofr o
1o
=,

oM 8~99e AMHA okl 1.740.02~1.8£0.05 mg MDA/L] HAZE #2914
o F 3o Feko]l TBARS ZHS velUo], o] Al7]o] AMHE FoA A itz oA
o] Hold Aoz Hze 4= )

Table 3-6 CuSOs =#AA] TBARS %S Uehd Zo®, FeChot 5UI Fds
et =d, MegsFE=2 8~109e AHE ofFolA 20£0.02~24+0.01 mg
MDA/L2] W2 7} W2 TABRS #& 2o o5 Alme] A AAAksl A5
ot Aog HaHdrl BEFEFEL §~99d AFHE oFol A 7P Aol $-4251%
=3

H,O, &A1~ TBARS ¥ Table 3-70 YERH uviel o] 100 pg/mLell A =gk

rU

te)

W BEFEES 4240.03~8240.12 mg MDA/LE A Z #3817 thE AaFrEdg &3
B35 4 5 AJATE 1000 ug/mL H7FAlol = 2.240.01~6.6£0.04 mg MDA/LZ A #.9]
H7VeFol kgl wEl TABRS 5ol #tass Aol T3 e gFEEo] &
FE=E R TBARS #fo] w2 Zow Hol AstEx QIAES A¥ets 90 &5
E=Et 555 g A
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Table 3-5. Effect of methanol and water extracts from Wa-song harvested at June~

December on lipid oxidation of oil emulsion containing FeCl,

TBARS (mg MDA/L)

Concentration (ug/mL)

100 250 500 1000
June 3.840.21° 3.4+0.03° 3.240.01° 2.8+0.02°
July 3.240.11° 3.8+0.05° 3.420.04° 2.8+0.05°
August 2.840.17° 2.6+0.11° 2.340.03 1.6+0.01°
Methanol September 2.610.08° 2.240.08° 1.840.01° 1.4+0.01°
October 3.40.15" 2.6+0.06° 2.2+0.04° 1.620.02°
November 4.240.19° 3.6+0.07° 2.440.06° 1.840.04°
December 4.0£0.06° 3.8+0.04° 3.240.09° 2.620.07°
e 40:010°  36:002° 344002 321003
July 3.840.14° 3.4%0.04° 3.00.04° 3.020.05°
August 3.240.09" 2.8+0.05° 2.6+0.01° 1.740.02°
Water  September 2.8+0.13° 2.6£0.07° 2.4+0.03° 1.8+0.05
October 4.1+0.11° 3.8+0.04° 3.240.02° 2.84+0.01°
November 4.2+0.02° 4.0+0.01¢ 3.5+0.01° 2.840.07°
December 3.840.01° 3.6+0.08" 3.4%0.07° 3.940.02°

*‘Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-6. Effect of methanol and water extracts from Wa-song harvested at June~
December on lipid oxidation of oil emulsion containing CuSO4

TBARS (mg MDA/L)

Concentration (ug/mL)

100 250 500 1000

June 4.240.08" 3.840.04° 3.440.02° 3.240.06°

July 3.840.12° 3.4+0.03" 3.240.01° 2.940.02°

August 3.6+0.05" 3.440.01° 3.040.03 2.440.01°

Methanol September 3.410.04° 3.0£0.02° 2.8+0.01° 2.2+0.04"
October 3.60.03" 3.2+0.04° 2.60.02° 2.0+0.02"
November 4.8+0.01° 4.2+0.07° 3.60.03° 3.1+0.04°

December 4.4+0.02° 4.040.05° 3.8+0.05¢ 2.4+0.02°

June 5.240.051 4.6+0.05" 4.240.12¢ 4.5+0.031

July 4.440.08" 4.4%0.11° 3.840.01°¢ 3.620.02°

August 4.2+0.10° 3.840.02° 3.6+0.02° 3.040.04°

Water  September 4.30.06" 3.7£0.03% 3.240.02° 2.8+0.01°
October 4.0+0.04° 3.8+0.04° 3.5+0.04° 3.4+0.03"
November 4.840.08° 4.6+0.08" 4.4+0.11¢ 4.040.04°

December 5.2+0.12¢ 4.7+0.09 4.3+0.02¢ 4.240.05°

*‘Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-7. Effect of methanol and water extracts from W-song harvested at June~

December on lipid oxidation of oil emulsion containing H>O»
TBARS (mg MDA/L)

Concentration (ug/mL)

100 250 500 1000

June 6.8+0.11° 5.4+0.04° 4.240.07° 3.9+0.04°

July 5.6+0.08" 4.8+0.02° 3.6+0.08" 2.840.03"

August 4.8+0.05° 3.9+0.05° 3.240.03" 2.5+0.06°
Methanol September 4.2+0.03° 3.6£0.06" 3.0£0.05" 2.840.03"
October 4.4+0.02° 3.6+0.05° 2.8+0.02° 2.2+0.01°
November 5.640.04° 4.640.04° 4.240.15° 3.840.06°
December 6.2+0.07° 5.4+0.03° 4.8+0.02¢ 3.7+0.04°

June 8.240.12¢ 7.6£0.05" 7.240.12¢ 6.6+0.04°

July 7.4+0.03° 5.740.02° 5.240.03° 4.6+0.03"

August 6.2+0.05" 5.4+0.04° 4.7+0.02° 3.4+006"

Water  September 6.420.04° 5.6+0.03" 4.84+0.02° 3.7+0.05"
October 5.9+0.08° 4.7+0.04° 4.1+0.04° 3.9+0.02°
November 7.240.04° 6.7+0.07° 5.4+0.06° 4.8+0.05"
December 7.8+0.13¢ 6.5+0.05° 5.740.05° 4.740.02°

*‘Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

(6) AHAANZE FE2E] Adits As)s

Thiocyanate™ ol &3t o}%o] qbst &S 37CoA 1€ B 745t A% 3 +
=43t A= Table 3-8, 3-99F Zt} Wk 1U#)
g} ksl EAo] folHer Frlste A4S H S tH(Table 3-8). 8~9€] AF =
A|&EolA 100 ug/mL H7FAl 10.340.01~14.120.05% R =6, 1000 ug/mL H7FA ol &=
32.940.03~36.3+0.04% A tt. THE Al7]ol AFHE A5l H|al] 8~9Yol] AFHE A FolA

frolH oz FHel s,

i
il
lo
N
N
off
ki
)
of\
)
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Table 3-8. Antioxidant activity of linoleic acid emulsion in methanol and water
extracts from Wa-song harvested at June~December

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
June 8.2+0.03" 12.5+40.03°  18.440.03°  22.2+0.02°
July 12.740.02°  18.8+0.05°  23.2+0.09°  28.8+0.04°
August 14.1£0.05°  22.240.02°  26.8+0.10°  32.9+0.03¢
Methanol September 10.3+0.01° 18.0+0.06° 24.3+0.06° 36.320.04
October 14.24¢0.08°  21.3+0.06°  22.0+0.03°  24.3+0.01°
November 8.9+0.04" 12.940.03°  16.5+0.01°  19.60.09°
December 6.30.04° 14.240.09°  21.240.13°  24.3+0.02°
 Jwme 8.8:0.03°  133:002°  16.0£005°  218:0.03
July 10.2+0.08° 16.9+0.05°  22.8+0.05¢  24.2+0.02°
August 8.340.03" 12.240.06°  16.1£0.02°  18.4+0.04"
Water  September 12120.07°  16.3+0.03°  18.7+0.06°  22.1+0.03°
October 12.040.09°  14.0£0.02°  18.8+0.03°  21.6+0.06°
November 6.6+0.04° 8.7+0.04° 12.240.06°  14.7+0.04°
December 8.320.02° 10.5+¢0.09°  12.040.03"  18.4+0.02°

““Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

Linoleic acid emulsion; mixtures of sample extracts(0.5 mL), linoleic acid
emulsion(2 mL) and 0.2M phosphate buffer(pH 7.0, 2 mL) were stored for lday at
37C.

HEs 7AAol = 6~129]  AFHE  EE ABlA 100 pg/mL H7HA]
18.440.08~42.3+0.11% 1=, 1000 ug/mL 3 7FAIolE 42.0£0.25~ 84.0£0.35%2] 9=
HEE 19 A B A A sksl 5ol F7hE Ao 2 e TH(Table 3-9). 1000 pg/mL
HA7MA RSS2 5 7~10800 AHAE ool 50%017d9] S-S Btk whdo
EFEEAAE BE AlmolA 50% wvke] &S mglon}, 7~89e AFHE <Fol
o}

< A7lel AFE AR Adaitst Aol Fojqow wolktt



Table 3-9. Antioxidant activity of linoleic acid emulsion in methanol and water

extracts from Wa-song harvested at June~December

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000

June 22.240.06" 28.5+0.22° 32.3+0.24° 35.4+0.17°

July 34.9+0.02¢ 38.0+0.19° 42.0+0.13° 53.7+0.22°

August 42.3+0.11° 52.4+0.16° 62.3+0.38¢ 84.0+0.35°

Methanol September 36.5+0.24°  43.3x0.32° 5274018  62.2+0.21¢
October 28.840.19° 37.840.08° 45.4+0.25° 59.620.29°
November 18.4+0.08° 24.3+0.22° 36.3+0.34 42.0+0.25°

December 18.9+0.23° 22.0+0.18° 36.7+0.43° 48.4+0.19°

June 16.5+0.09" 18.4+0.18" 22.2+0.19° 24.3+0.12°

July 22.940.21° 28.2+0.24° 32.340.05° 42.140.17°

August 30.240.25%  34.0£0.32%  38.9+0.24°  42.3+0.20°

Water  September 2894013 3324017  36.3+0.11¢  38.0+0.13
October 24.3+0.09° 28.5+0.29¢ 32.0+0.07° 38.240.32°
November 18.0£0.12° 22.4+0.33° 32.6+0.04° 38.3+0.14°

December 8.2+0.19° 12.5+0.14° 18.4+0.08° 22.5+0.26°

“*Means with different superscripts within a concentration in the same sample

significantly difference at p <0.05.

Linoleic

37C.

pH 259
53.9+0.18 ~73.5£0.42% % o} 2t 2]
0~500 ug/mL H7FA] 50% wIRke] o}kl A

acid

emulsion;

mixtures

2l

q aA%ol

sample extracts(0.5 mL),
emulsion(2 mL) and 0.2M phosphate buffer(pH 7.0, 2 mL) were stored for 7days at

3-12¢ ERA AT

e
o
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53.8£0.24~68.2+0.29% = WHEFE==3 FAFE &~715S YElAT. pH 4.29F pH
+0.45% 3} 25.3+0.05% WRFe] wre o} Aked

Table 3-10. Nitrite scavenging ability of methanol and water extracts from Wa-song
harvested at June~December in reaction system of pH 2.5

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000

June 8.6+0.12° 12.3+0.11°  33.4+0.17°  45.320.11°

July 11.040.25°  15.6+0.14°  22.8+0.16°  38.7+0.17°

August 53.9+0.18"  61.4+0.33°  735+0.42°  754+0.13°

Methanol September 60.240.22°  64.2+0.22¢ 68.3+0.22° 72.8+0.05¢

October 63.9+0.20° 68.4+0.15° 70.2+¢1.18°  75.3+0.14¢

November 23.5+0.45° 34.7+0.16° 41.0+0.20° 52.4+0.16°

December 18.740.22°  23.6+0.25°  36.4+0.17°  43.2+0.18"
e 89:011°  133:0.14°  245:020°  321:0.19°

July 7.8+0.18 12.740.25° 2274014 32.3+0.20°

August 40240255  452+0.17°  49.6+0.16°  53.8+0.24°

Water  September 27.6+0.13° 3344043  41.6+027°  56.5+0.30°

October 323+0.24"  44.44016°  53.6#0.17°  68.240.29°

November 13.420.19°  16.4+0.18°  245+0.08°  32.7+0.04°

December 16.740.23%  21.0+042°  29.740.07°  37.4+0.23

“8Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-11. Nitrite scavenging ability of methanol and water extracts from Wa-song
harvested at June~December in reaction system of pH 4.2

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
June 0.7+0.08° 3.440.06° 8.1+0.03° 18.30.16
July 10.240.10°  18.740.14°  20.2+0.04°  22.5+0.24°
August 22.740.16° 31.1+0.09°  43.7+0.33°  46.2+0.33°
Methanol September 2254018  28.7+0.17°  33.6+#029°  52.2+0.45°
October 18.4+0.19°  22.5+0.16°  33.4+0.21°  44.3+0.39°
November 7.840.09° 18.6+0.28°  25.440.19°  30.240.27°
December 9.5+0.21° 14.740.07°  18.3x0.17°  21.5+0.16"
e 090048 421009  99:006°  157%013
July 8.8+0.06° 11.740.13°  22240.17c  26.6+0.17°
August 16.9+0.12"  21.840.11°  26.4+0.18c  30.2+0.29°
Water  September 18.4+0.07°  25.4+0.16°  332+0.31¢  425+0.38°
October 11.3+0.05°  17.5#0.07%  28.320.19°  32.2+0.16°
November 6.940.13¢ 9.7+0.06° 12.3£0.10°  15.440.09°
December 4.2+0.12° 7.5+0.07° 11.8+0.18°  20.2+0.16"

*"Means with different superscripts within a concentration in the same sample

significantly difference at p <0.05.
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Table 3-12. Nitrite scavenging ability of methanol and water extracts from Wa-song
harvested at June~December in reaction system of pH 6.0

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000

June 1.340.13° 3.740.09° 5.60.01° 8.7+0.03°

July 0.740.06" 4.5+0.01° 8.3+0.06" 14.740.09°

August 7.740.09" 8.940.12" 11.5£0.04°  16.2+0.04

Methanol September 6.940.16° 8.620.03" 11.3+0.02° 20.2+0.08"

October 5.3+0.18° 7.4+0.05° 14.240.08°  25.30.058

November 2.040.06" 5.4+0.11° 10.4+0.16°  18.420.10°

December 3.240.09° 6.620.05" 8.0+0.05° 10.5+0.06°
e 13:006°  43:006°  55:0.03'  64+0.08'

July 0.940.02° 3.1+0.08° 5.3+0.04° 6.9+0.04°

August 3.6+0.08° 4.240.10° 6.2+0.09" 7.3+0.08"

Water ~ September 2.840.06° 5.30.06° 7.940.11° 10.240.06°

October 4.620.10" 8.320.04° 12.5+0.06°  15.3+0.07¢

November 2.7+0.09° 3.3+0.05" 7.320.08° 8.9+0.06°

December 2.240.07° 5.4+0.13¢ 7.340.09° 8.6+0.04¢

“8Means with different superscripts within a concentration in the same sample
significan ifference a .05.
ignificantly diff t p <0.05

Yo FaEe) st 24
(1) 88 FE2e F s HFBA Ehreols T

o %UHTE: gejste] (g, EREEE, o€ o}xﬂEﬂo]E nere W)
¥ o=

= =

SEEIFE A 2,003.310.6 mg/100 goi 7V =gk
Bl o] E-5](1,315.240.9 mg/100 g)°]Sith. Fefr o =o] ek
RREEIFNAM 6242407 mg/100 go. & 7 ¥k, vy oz #1hE]H(99.840.8
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Table 3-13. Total phenol and flavonoid contents of different solvent extracts from

Wa-song
(mg/100 g)
Phenol contents Flavonoid contents
Hexane 721.740.7° 99.8+0.8°
Chloroform 2,003.3+0.6° 624.2+0.7°
Ethyl acetate 1,315.2+0.9¢ 88.9+0.6°
Butanol 523.1+0.9" 10.1+0.1°
Water 28.6+0.3" 3.4+0.1°

“*Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

() &8 FE%< DPPH oz 275

=k el A AR FR7F ol wel DPPH &z 475 0] #9%
o8 F7}eF3ITH(Table 3-14). 100 ug/mL H7FA] SERIEEI A 54441.23% = 7}
2 =9ki=d], o] BHT, EXHE % olxrzmepvale]l A WL wHojdt FAdo]dTh
1000 pg/mL H7FAolE SRR EFHTNA 824+1.12% %2 Fodo= -3k,
ol of=zEHALY] & oAbl Hglow, BHT % BEidErtts &40 79

How Eih

& 43S B9 tH(Table 3-15). 53] 1000 pg/mL & 7}A] oﬂﬁ% GREY

Aol 221400212 7 E=Rhow, oz o EolAH o] E(L.

23+0.020),  FEFEEE(1.1240.028)¢] =AY FEREIEIES E
)3 FrAREE gdollont, BHT 9 o=z 2 HAH U g4 o] tha skt
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Table 3-14. DPPH radical scavenging ability of different solvent extracts from

W-song
Scavenging ability (%)
Concentration (ug/mL)
100 250 500 1000
Hexane 8.2+0.14° 10.50.16 13.10.12° 15.8+0.14°
Chloroform 54.4+1.23° 64.1+1.53¢ 73.4+0.08° 82.4+1.12°
Ethyl acetate 47.60.17° 49.5+1.20° 52.6+0.10° 55.5+0.38"
Butanol 36.4+0.11° 56.3+0.15° 64.0+0.22¢ 68.7+0.12°
Water 18.9+0.06" 24.1+0.19° 33.6+0.17° 54.2+1.10°
Ascorbic acid 52.61.12° 68.620.22 71.5+0.13° 85.9+1.56°
BHT 45.0+0.13¢ 52.6+0.10° 61.5+1.25¢ 75.9+0.54°
Tocopherol 43.240.10° 53.620.14° 63.5+1.12 78.7+0.16°

“8Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
& y p

Table 3-15. Reducing power of different solvent extracts from Wa-song

700 nm (O.D.)
Concentration (ug/mL)
100 250 500 1000
Hexane 0.12+0.010° 0.18+0.018° 0.28+0.010° 0.62+0.018"
Chloroform 0.78+0.021" 1.4440.0218  1.52+0.034%8  2.21+0.021°
Ethyl acetate 0.52+0.015° 0.86+0.011°  1.18+0.015°  1.86+0.022°
Butanol 0.43+0.012¢ 0.68+0.025¢ 0.88+0.021°¢ 1.12+0.028"
Water 0.34+0.018" 0.52+0.018" 0.98+0.018" 1.23+0.020¢
Ascorbic acid 0.98+0.025% 1.93+0.034" 2.40+0.012" 2.56+0.032'
BHT 0.32+0.021° 0.4120.015° 1.4620.028" 2.91+0.0358
Tocopherol 0.52+0.027° 0.96+0.018" 1.300.016° 2.23+0.021°
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“"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

(4) &8 F==9] hydroxyl radical &7

ool & FEE9 hydroxyl radical 22752 Table 3-163+ #tl. 100 ug/mL
SEAA ZEREIXEY dEHolH o EY RS 46.510.26~52.3+0.28% %  tocopherol
(42.540.24%) .t} =2 hydroxyl radical &A%< ROy, ofxz=dst 9 BHTH
th= Sotth 1000 ug/mLAlA = pR7kA 2 S22 X 5372 hydroxyl radical 47
Tol 71.74044% % A SR ERT foHow Folth o odolAlHE
2 Z 3852 717} 58.9+0.32%, 55.7+0.18% % #-2| xk7F A Stk

)

Table 3-16. The scavenging of hydroxyl radical in different solvent extracts from

Wa-song
Scavenging ability (%)
Concentration (ug/mL)
100 250 500 1000
Hexane 15.4+0.25 19.6+0.08" 25.3+0.19° 29.9+0.15°
Chloroform 52.3+0.28" 60.2+0.38° 65.3+0.28° 71.10.44°
Ethyl acetate 46.5+0.26° 52.3+0.34° 56.2+0.17° 58.9+0.32°
Butanol 38.5+0.18° 42.3+0.13" 47.4+0.11° 49.9+0.23°
Water 32.740.22° 46.5+0.16" 52.3+0.09° 55.7+0.18°
Ascorbic acid 59.3+0.328 61.1+0.29¢ 69.4+0.21° 72.8+0.15°
BHT 62.320.35" 69.9+0.43° 71.240.38° 82.120.36°
Tocopherol 42.5+0.24 57.7+0.21¢ 61.2+0.13¢ 68.30.29¢

“8Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

(5) &l FE59] SOD fAHHA

Superoxide®] 43} oA 28-S Lol 7] 95to] superoxideet WHG3lo] AWEHS
B4t pyrogallol AFs4kstE 5743 Aib= Table 3-173 2t SREIFIE
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(500 ug/mL)< 38.1+0.11% % tocopherol®.T} £%k3l, 1000 upg/mL  FH7FAlol+=
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Table 3-17. SOD-like activity of different solvent extracts from Wa-song
Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
Hexane 9.8+0.06" 11.140.05° 15.9+0.22° 24.1+0.11°
Chloroform 22.3+0.20° 34.6+0.22° 38.1+0.11¢ 39.2+0.27°
Ethyl acetate 27.8+0.19° 29.9+0.18" 32.2+0.14° 34.2+0.20°
Butanol 24.3+0.17° 26.4+0.05" 27.140.09" 28.4+0.19%
Water 35.0+0.25" 34.240.19° 34.6+0.24° 35.840.15°
Ascorbic acid 31.5+0.14° 38.9+0.13¢ 49.9+0.19° 51.1+0.10°
BHT 34.740.12° 46.3+0.21° 52.6+0.17' 60.5+0.35"
Tocopherol 28.8+0.09° 31.1+0.12° 34.8+0.10° 56.7+0.16°

“"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

(6) &mi F=%2°] TBARS &%
7] sk &g Ak
¥l MDA®] 3H&s&
A 238 Ayi= Table 3-18 ~ 3-203 7

FeCl,7}F A &Akste]l wiX&= HAZE+= 100 ug/mLsEolA =
acid¢} BHTHE U= wgtoy, S22 8 9 o gdopA ol ES Ro| A= ZH2}b 2.64+0.22
mg MDA/L % 2960.13 mg MDA/LZ =& &4S Hla, 1 99 oA Y]
WA Aol vk ol gl

CuSOs7} 7He ®EEAll 4] TBARS %< MDAR el A3}= Table 3-199 2

Oil emulsiong 7 & (FeCl, CuSOs ¥ HOp)# o} &wid =+
= ]

< W Z7(ascorbic acid, BHT, tocopherol)$} ¥

ek
3

N
59 AlE ¥
=3

= gEFo|AM ascorbic

o
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oh okk gvid FE2E3 Cu”'oke] 285 100 ug/mL L w FR2FEI R
Al 3.0240.37 mg MDA/LZE A5 & F 7F¢ 2 g& Ho] positive control.th
gigo] -3 Ao® BT 1000 pg/mL H7HAdll= S22XF 9 ddoMHlE

1 3%0] 717} 2.66£0.10 mg MDA/L, 2.69+0.08 mg MDA/L #9]& o2 =2 AL
nojom, thgo R HEh& oA 2.88+0.14 mg MDA/LIT]
H;0,7} A7k wkgAlol A TBARS &3-S MDA #ho= bl Z3}= Table 3-20

I Ak HO, H7HA el Alse] F7beko] wolie] mel MDAS] A/ #ke] s
= Aoz Ve, FeCl, CuSO/t H7FE ¥HS7e] MDA #HETHE =& 7ol
ATE = 100~250 pg/mL H7FAll= EE EitolA] positive control Tt MDAS] A
Aeko] =9k, 500 ug/mL H7MAolE FRIZEEE T o] BHTS A hS B
aL, 1000 ug/mL F7FA oll= o] 298+0.06 mg MDA/LE 7} W& gt

T
o Ho 2ol e & 7 AT

O:

Table 3-18. Effect of different solvent extracts from Wa-song on lipid oxidation of
oil emulsion containing FeCl>

TBARS (mg MDA/L)

Concentration (ug/mL)

100 250 500 1000

Hexane 5.29+0.08 4.78+0.32¢ 4.63+0.24 4.48+0.11¢
Chloroform 2.64+0.22° 2.55+0.21° 2.34+0.43° 1.99+0.06°
Ethyl acetate 2.96+0.13" 2.75+0.18" 2.7320.15° 2.4140.16°
Butanol 3.72+0.17° 3.65+0.19° 3.59+0.30° 2.49+0.43°
Water 3.630.09° 3.51+0.08° 3.39+0.67° 3.19+0.09°
Ascorbic acid 1.33+0.24° 1.260.32° 0.930.17° 0.85+0.75
BHT 1.79+0.30° 1.130.75% 1.10£0.22° 0.82+0.64
Tocopherol 2.88+0.17° 2.58+0.22 2.14+0.16" 1.95+0.25"

““Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-19. Effect of different solvent extracts from Wa-song on lipid oxidation of
oil emulsion containing CuSO,

TBARS (mg MDA/L)

Concentration (ug/mL)

100 250 500 1000

Hexane 6.55+0.21¢ 5.28+0.16° 4.72+0.07¢ 4.54+0.02¢
Chloroform 3.02+0.37° 2.93+0.13" 2.85+0.10° 2.66+0.10°
Ethyl acetate 3.3240.23" 3.1120.05° 2.92+0.08" 2.69+0.08"
Butanol 3.28+0.10° 3.25+0.20° 3.12+0.13° 2.88+0.14°
Water 3.87+0.08" 3.68+0.18" 3.42+0.05° 3.07+0.10°
Ascorbic acid 2.98+0.06° 2.64+0.06° 2.54+0.08° 2.12+0.08"
BHT 3.48+0.22° 3.20+0.12° 3.06+0.05" 2.52+0.06"
Tocopherol 4.760.14° 3.42+0.15" 3.21+0.03 3.01+0.02°

*‘Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-20. Effect of different solvent extracts from Wa-song on lipid oxidation of

oil emulsion containing H>O»
TBARS (mg MDA/L)

Concentration (ug/mL)

100 250 500 1000
Hexane 8.19+0.27° 7.99+0.24° 7.26+0.25° 6.57+0.32°
Chloroform 4.61+0.24° 4.21+0.10° 3.33+0.11° 2.98+0.06"
Ethyl acetate 6.24+0.15° 5.94+0.08° 4.93+0.22° 4.2240.15°
Butanol 5.83+0.11¢ 5.46+0.13° 5.44+0.04° 4.4140.11°
Water 6.09+0.08° 5.73+0.05° 5.12+0.12° 4.45+0.21°
Ascorbic acid 3.62+0.22° 3.26+0.17° 2.96+0.08" 2.63+0.09°
BHT 3.74+0.03° 3.63+0.24" 3.29+0.03¢ 3.06+0.10°
Tocopherol 2.98+0.18" 2.61+0.10° 2.43+0.02° 2.38+0.21°

“MMeans with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

7) &l FEE @ As)E

Linoleic acid emulsion®] &8 FE=& FH7tste] 37CoA A AF7|te] e &
Abshs& SA% A= Table 3-21, 3-22¢] YERATE g 194 100 ng/mLo -5
Lo A positive control(19.8+0.21~127.6+0.07%)<t Hl 3] & wf Als &te] At

st A&s2 3.8£0.08~12.5+0.05% A = W& &/doll o}, 1000 pg/mLe] &%=
SR ey SREEE, dEokAHE 9 S8 FdA AHILE Aol

=eAA FEae.

A

HhS 7 Ao A % positive control ZTH= E= oA e &S H o, 100
ug/mLe] SEEEE 9 FESIE HIMA A7 27.380.25%, 26.610.24% = el 2E
7 ovaE] Bu) fojHo® =2 gdS Hlth 1000 ug/mL H7FACE BRE FE
Al 19.3£0.11~57.6£1.24% =, SEZEFIEAA FgHo=2 7MF =94 S L
2 ol"olAElolE, ek ¥ BERQEH, oF 3% DRl FAAIL U



Table 3-21. Antioxidant activity of linoleic acid emulsion in different solvent
extracts from Wa-song during storage for 1 day at 37C
Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
Hexane 3.8+0.08° 6.8+0.05° 9.1+0.08° 11.30.18°
Chloroform 8.2+0.12° 15.440.10¢ 19.540.05° 25.240.22°
Ethyl acetate 12.5+0.05" 15.0+0.08° 17.440.10° 20.940.15
Butanol 6.9+0.01° 9.7+0.08" 13.7+0.09° 14.3+0.17°
Water 11.6+0.09° 14.5+0.04° 18.9+0.08° 20.8+0.11°
Ascorbic acid 19.840.21° 21.5+0.11¢ 33.0+0.67° 41.3+0.22¢
BHT 27.620.078 32.3+0.22° 34.621.07" 48.2+1.21¢
Tocopherol 18.9+0.11' 25.7+0.14 28.9+0.89" 38.6+0.76°

“8Means with different superscripts within a concentration in the same sample

significantly difference at p <0.05.

_76_



Table 3-22. Antioxidant activity of linoleic acid emulsion in different solvent
extracts from Wa-song during storage for 7 days at 37C

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000

Hexane 8.5+0.04% 10.7+£0.12° 13.4+0.14° 19.3+0.11°
Chloroform 27.340.25° 39.7+1.18¢ 41.1+0.11¢ 57.6%1.24°
Ethyl acetate 12.540.11° 17.0£0.17° 24.040.09° 37.320.13"
Butanol 26.6+0.24° 29.040.15° 34.1+1.21° 39.7+0.18°
Water 12.3+0.16" 17.8+0.05° 33.9+0.27° 36.60.20°
Ascorbic acid 38.7+0.34¢ 46.9+0.19° 56.9+1.01° 65.3+1.09¢
BHT 42.1+0.27¢ 57.3+0.14" 60.5+1.34" 75.241.32°
Tocopherol 39.5+0.31¢ 49.6+0.22° 56.8+0.98° 58.3+1.28°

*"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-23. Nitrite scavenging ability of different solvent extracts from Wa-song in
reaction system of pH 2.5

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
Hexane 22.5+0.61° 32.4+0.51° 39.2+0.73° 27.7+0.18
Chloroform 74.8+1.33¢ 85.9+1.04" 91.6+1.02¢ 93.3+1.46°
Ethyl acetate 59.4+1.02° 69.7+0.52° 79.8+1.30¢ 75.241.08¢
Butanol 33.7+0.64° 43.040.61° 52.5+0.72" 53.3+0.25°
Water 21.9+0.53° 31.241.14° 37.4+0.62° 49.5+0.16"

“*Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-24. Nitrite scavenging ability of different solvent extracts from Wa-song in
reaction system of pH 4.2

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
Hexane 7.6+0.24° 12.30.52° 16.040.61° 18.120.13°
Chloroform 52.8+0.30° 62.6+1.22¢ 78.9+0.82¢ 80.3+0.24°
Ethyl acetate 34.3+0.21¢ 42.4+0.84° 51.60.62° 54.040.43°
Butanol 11.8+0.61° 29.1+0.33" 33.5+0.70° 35.6+0.29°
Water 8.3+0.31° 12.040.52° 15.940.41° 19.240.24°

“*Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

Table 3-25. Nitrite scavenging ability of different solvent extracts from Wa-song in
reaction system of pH 6.0

Scavenging ability (%)

Concentration (ug/mL)

100 250 500 1000
Hexane 3.4+0.42° 4.7+0.10° 6.4+0.42° 7.0+0.09°
Chloroform 13.140.13° 22.1+0.52° 35.4+0.52° 39.6+0.12¢
Ethyl acetate 4.8+0.10° 9.3+0.22¢ 12.740.10° 27.2+0.08°
Butanol 6.5+0.11¢ 8.5+0.13° 9.8+0.11° 35.60.15°
Water 4.2+0.14° 5.7+0.10° 7.5+0.12" 19.2+0.10°

“*Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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o AH2AE 4 FEE P Y
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B3 EehE o
= e 543 A3 Table 3-2600 VERA wpel o] AFA %3 oo ol e
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Table 3-26. Total phenol and flavonoid contents of Wa-song extractss with the

treatment conditions

(mg/100 g)
Sample" Phenol contents Flavonoid contents
SW 627.3+1.27° 302.4+3.87°
HW 780.1+1.18¢ 517.3+3.52¢
FW 417.4+1.24° 319.241.93
SE 521.7+2.31° 485.8+2.14°
HE 1,210.321.70" 989.1+1.27"
FE 834.8+2.52° 724.6+2.18°

Y SW : water extract of sun-dried Wa-song

HW : water extract of hot air-dried Wa-song

FW : water extract of freeze dried Wa-song

SE : ethanol extract of sun-dried Wa-song

HE : ethanol extract of hot air-dried Wa-song

FE : ethanol extract of frized dried Wa-song
“"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

¥ FEE° DPPH ¢HZ &7

o}Fe] AgxAds EElste] DPPH #@HZ AA%S 54% A= Table 3-273%

At FEE] Hubeko] Z7h w}a} DPPH H 2 25 dsHdor, =55

EHU EEFEEY] &a7To] o et 53 3% desFEES BHT
A= 3}

2 ksl @S Belor, 1000 ug/mL 7 43R dEeFEE) 54
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Table 3-27. DPPH radical scavenging ability of Wa-song extracts with the treatment

conditions
Scavenging ability (%)
; Concentration (ug/mL)
Sample)
100 250 500 1000
SW 6.10.08" 12.4+0.10° 16.9+0.11° 23.5+0.17°
HW 12.040.12° 26.420.09" 33.7+0.12° 59.2+0.24°
FW 3.140.06" 8.5+0.03" 17.6+0.06° 34.6+0.20°
SE 11.740.04" 29.8+0.10° 36.6+0.13° 60.7+0.31°
HE 13.60.06° 39.2+0.08% 53.5+0.38% 80.5+0.36"
FE 10.7+0.10° 23.4+0.12° 48.9+0.25" 74.1%0.27°
Ascorbic acid 62.8+0.18" 79.8+0.27" 81.4+0.33" 95.5+0.428
BHT 27.0+0.128 35.7+0.17° 41.9+0.24° 63.9+0.28°

YAbbreviation : same as in Table 3-26
“"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-28. Reducing power of Wa-song extracts with the treatment conditions

700 nm (O.D.)
; Concentration (ug/mL)
Sample)
100 250 500 1000
SW 0.10+0.001° 0.33+0.011¢ 0.42+0.005" 0.54+0.015°
HW 0.18+0.003¢ 0.27+0.009" 0.54+0.017¢ 0.99+0.010*
FW 0.08+0.001° 0.24+0.003° 0.38+0.010° 0.62+0.022°
SE 0.20£0.002° 0.3120.005° 0.4620.008° 0.78+0.014°
HE 0.28+0.0018 0.53+0.0138 1.22+0.024' 1.76+0.023'
FE 0.1420.004° 0.3520.015° 0.57+0.016° 1.0420.019°
Ascorbic acid 0.72+0.013" 1.84+0.028" 2.28+0.035" 2.45+0.015°
BHT 0.24+0.002" 0.37+0.012" 1.24+0.0148 2.64+0.027"

Y Abbreviation : same as in Table 3-26
*"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

@) A=z FE5E9] hydroxyl radical 4715
o9 Ae]zAM hydroxyl radical 275 Table 3299} ZU}. A8 FEE9] &
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Table 3-29. The scavenging of hydroxyl radical of Wa-song extracts with the

treatment conditions

Scavenging ability (%)

Concentration (ug/mL)

Sample”
100 250 500 1000
SW 4.8+0.07° 6.80.06" 12.3+0.08" 15.4+0.14°
HW 8.4%0.05d 10.5+0.05° 18.3+0.10° 47.3+0.13°
FW 4.5+0.04° 6.6+0.07° 8.60.09° 12.5+0.08°
SE 7.840.06° 12.6+0.10° 23.4+0.12° 33.241.15°
HE 20.3+0.12" 33.1+0.12" 41.741.04' 66.5+0.55"
FE 18.4+0.18° 20.7+0.11° 33.1+1.20° 44.6+1.00°
Ascorbic acid 48.4+1.36° 59.9+1.42" 64.3+0.58" 69.3+1.31%
BHT 50.6+2.19" 52.4+1.238 61.3+1.258 75.7+¢1.17"

DAbbreviation : same as in Table 3-26

*"Means with different superscripts within a concentration in the same sample

significantly difference at p <0.05.

nel 71

STt

ZA4

:
SEESEIE

29| SOD fAHH
9] SOD A4 Table 3-307% #t} SOD At
ZE°] peroxy radicaldll WE2A HAAE AFFo 2N A FHiAks) Hge] At
¥ sk= 1%4 chain-breaking #AFshAl = a1
o Az FEE T €8x g FEE

= R, 99 AR ] Me BT
a1, o]#3t A= positive controlZ AF-E-E o}~

ot whebA] 9] SOD AL & ol g

EFE=0

_88_

A28k

gL A5

=0 1T

olo

mim o o

Qo] ATHLim SN. et al 2002). <}
< 1000 pg/mL FH7FAl 56.9+0.35%
5 40% W EFe] A S H
o BHTH.U Y& 3h4 o]
EFE=EY Hod o= e

w

32

52



Table 3-30. SOD-like activity of Wa-song extracts with the treatment conditions
Scavenging ability (%)

Concentration (ug/mL)

Samplel)
100 250 500 1000
SW 8.8+0.04° 11.4+0.04° 13.140.05 14.2+0.13°
HW 13.240.06° 16.420.12° 18.7+0.13° 24.2+0.18°
FW 6.4%0.03" 10.2+0.08" 15.5+0.07° 18.3+0.12°
SE 9.60.05° 12.7+0.05° 20.1+0.14" 27.740.21¢
HE 16.2+0.10° 25.4+0.21" 39.8+0.17° 56.9+0.35
FE 10.3+0.02¢ 15.3+0.13¢ 20.1+0.19° 38.3+0.29°
Ascorbic acid 28.9+0.158 31.30.288 45.3+0.46" 58.9+0.268
BHT 31.6+0.17" 42.240.23" 50.2+0.61% 59.9+0.17"

Y Abbreviation : same as in Table 3-26
“"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-31. Effect of Wa-song extracts on lipid oxidation of oil emulsion containing

FeCl, and CuSQO,, respectively
TBARS (mg MDA/L)

In Added FeCl,” In Added CuSO,”
Sample”

500 pg/mL 1000 pg/mL 500 pg/mL 1000 pg/mL
SW 3.67+0.11" 3.03+0.21° 4.54+0.29¢ 3.91+0.08"
HW 2.51+0.19¢ 1.93+0.27° 3.91+0.12° 3.03+0.06°
FW 2.92+0.23° 2.27+0.15° 4.62+0.20° 3.94+0.12°
SE 2.55+0.14 1.8620.18" 3.8240.13° 3.27+0.17°
HE 1.75+0.21° 1.45+0.11° 2.560.18° 2.44+0.09"
FE 1.89+0.17° 1.660.09° 3.00+0.06" 2.51+0.08°
BHT 1.03+0.17° 0.76+0.19" 2.62+0.13" 2.36+0.06°

Y Abbreviation : same as in Table 3-26
control(not added Wa-song extracts) : 4.91+0.05 mg MDA/L
Jcontrol(not added Wa-song extracts) : 6.02+0.09 mg MDA/L

*"Means with different superscripts in the same column are significantly different at p<0.05.

AeAxe g5 deEFEEL 500 ug/mLe Fxoll A= BHTS FAMSE 571
A A QIS Aol YEFEE ™, 1000 ug/mLE=olA = AR F379] TBARS
ghefoll el Fe?ol& EA1A] ¢F 70%, Cu?ol& EA1A] °F 60% == TBARS 44 <
AE Bo] 9kF9] Feole EHHo] Y £ Aoz el Feole& 1 A7}
214 2b8lE sl XA 7] QA H (Lee Y]. et al 2000), ¥ 2de] A} o

_/T:
E=9 HIWA AAHLE AAlso] g AL ofF FEEO 5ol g 4
=) =
=

ool w7 Wil Aor FgHET webA AR AFAs gAle Fee AR
Az =234 2 FE28Hd wet 2ebd & dvs As 4 AATHKIm SM. et al
2001).
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(7) AY =z F=E9 AdH{ts) A3

otF FEES linoleic acid 71| 500 pg/mL % 1000 pg/mL == H7bgk &
37Co @27]elA Zhzt 19 3 793F A7 & AAHRis)t Asss S48 A=
Table 3-329} o1, ol positive control= BHTE A}-8-3F3I T}

Table 3-32. Total antioxidant activity of Wa-song extracts on the oxidation of

linoleic acid system after 1 day and 7 days incubation at 37C

Scavenging activity (%)

after 1 day after 7 days
Sample"

500 ug/mL 1000 pg/mL 500 ug/mL 1000 pg/mL
SW 8.8+0.15" 11.7+0.10% 16.9+0.18° 23.840.24°
HW 12.4+0.03° 18.6+0.09" 22.4+0.20° 31.6+0.15
FW 9.8+0.09" 11.240.15° 17.240.15° 24.140.29°
SE 17.9+0.17¢ 21.1+0.14° 37.9+0.23° 43.3+0.18°
HE 25.6+0.07' 31.7+0.16° 56.6+0.27° 65.8+0.30°
FE 18.1+0.11° 25.2+0.13° 42.4+0.14¢ 50.7+0.26
BHT 35.9+0.14% 47.940.15' 63.7+0.36' 76.3+0.27'

YAbbreviation : same as in Table 3-26
“"Means with different superscripts in the same column are significantly different at p<0.05.

< 500 ug/mL FXolA Kt} 1000 ug/mLol A T ol Alg9 A Msmrt 28545
deste Ade Bt A% 194 oF EFEES] AdIst Asse 20% W
grollon, dqetEFEES 17.9~31.7%2] WHR EFFEd Hld FofHoz

A 7dH EFEE AAIiE AT 16.9~31.6%2 HAF oW, AFAX
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2.0~238] AE F7}8l= Ao R Hol oESFEENA F7tEo] thAh &
Stk

o}Fol Az FEE F(100~1000 pg/mL) 2 pH(pH 25, 42 ¥ 6.0)5 &
i 5 Table 3-33 ~ 3-359} .

pH 259 ZAHd wbSA A o} AAFA A7 F(Table 3-33)2 100 ug/mL 3 7FA|
10.440.11~40.240.19% =0, 1000 ug/mL FH7FAoll= 24.5+0.20~64.3+0.27% 2] 9=

A7 H7teFo] Rold 4= 455t E3] o 8eFZE 0] 18.7+0.16~64.3+0.27% 2]

= &5

A oldAd AaATES dFAX AdEEFEEC] /P wdoH, goR FAAX
NEEFEE, dF X BEFEE £08 A8t foZ¢l ajo]E B

pH 4.29] "H-SAloA] ofdAtd 27 5L Table 3-349F o] BEFEE AT
5.620.08~26.740.13% 2] ™90, b
SA A@I frAke ARtk

pH 6.0914 o}dated 275 S Table 3-350 LERH nlo} o] Alzo] 37}afo
offlel met Frtetr]E= S HSl
th 53 93 0% dgEFEE9 4 1000 pug/mL H7HA 221£0.10% % 7HE =%k

om 1 9 AFZAAE 20% T wko] T,

_87_



Table 3-33. Nitrite scavenging ability of Wa-song extracts with the treatment

conditions in reaction system of pH 2.5

Scavenging ability (%)

Concentration (ug/mL)

Samples”
100 250 500 1000
SW 12.2+0.10° 17.6+0.15° 20.1+0.11° 24.5+0.20°
HW 12.4+0.08" 28.8+0.13¢ 34.5+0.16° 41.7+0.234
FW 10.4+0.11% 12.7+0.12° 19.4+0.20% 26.2+0.09°
SE 18.7+0.16° 22.440.19° 26.3+0.25° 28.1+0.10°
HE 40.2+0.19° 46.60.16' 53.7+0.23° 64.3+0.27"
FE 22.5+0.20¢ 28.6+0.21¢ 33.3+0.09° 42.7+0.18°

) Abbreviation :

same as in Table 3-26

“"Means with different superscripts within a concentration in
significantly difference at p <0.05.

the same sample

Table 3-34. Nitrite scavenging ability of Wa-song extracts with the treatment

conditions in reaction system of pH 4.2

Scavenging ability (%)

Concentration (ug/mL)

Samples’ 100 250 500 1000
SW 5.6+0.08° 7.4+0.09° 9.1+0.07° 12.7+0.04°
HW 11.440.07° 18.6+0.10" 24.5+0.14° 26.7+0.13°
FW 8.1+0.06" 12.3+0.11° 16.6+0.10° 18.7+0.09"

SE 11.240.10° 16.440.08° 21.0£0.07¢ 22.240.15°
HE 22.1+0.14° 28.7+0.13° 34.8+0.21" 43.6+0.21"
FE 13.3+0.17¢ 16.5+0.12° 18.6+0.03° 25.3+0.18°

D Abbreviation :

same as in Table 3-26

*"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.
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Table 3-35. Nitrite scavenging ability of Wa-song extracts with the treatment
conditions in reaction system of pH 6.0

Scavenging ability (%)

Concentration (ug/mL)

Samples”

100 250 500 1000
SW 0.7+0.05° 2.240.04° 3.440.09° 5.240.13°
HW 2.7+0.06° 6.9+0.10" 9.440.10° 11.7+0.16°
FW 1.420.05° 2.840.05" 4.3+0.06° 7.5+0.08"
SE 0.9+0.08" 3.240.07° 5.840.05° 8.320.05°
HE 4.5+0.11" 6.7+0.03° 12.6+0.12" 22.1+0.10"
FE 3.4+0.07° 5.6+0.12¢ 8.2+0.04¢ 16.1+0.11°

Y Abbreviation : same as in Table 3-26
“"Means with different superscripts within a concentration in the same sample
significantly difference at p <0.05.

Zh. A&fA 71AA dEFEEY P34
(1) M % (chromaticity)®] 3}

7ol 9% 3% 2FE=HW), €30x dEEFEEHE) 2 s41x &
FEE(FW)e T8 718kl 60C(Table 3-36)F 180°C(Table 3-37)°l 4 Z+7} A 74a}
WA G2 WA A 3wl Fx2 Ued Zdd, HA77ke] AELE T

60Cell A A -5 HENA A% 28 Fo M= 71 29k, olgZol 9

=
F2 oe 7p MaARe] §F0) Bud o] WEoln, Fw drTe A

g+ &

7F B Algel] vE) vhh wE A FAAx o5 dAgelA AlE AA| e wAo]
A7 W2l Aoz A 180C Ao 45 Fd%= gtel "7 60Tl A
g3 AR e ]

of Rla @A 3] ko, 36413 A o] ol FolHor £ FFE 5
KeN

Ao #H&H A



Table 3-36. Changes of chromaticity in soybean oil containing Wa-song extracts

during storage at 60C

—_— Sarﬁgfdee(\izol Storage period (days)
p soy /6211?10 01’111lL 7 14 21 28
0.1 0.0240.00®  0.06+0.01"®  0.06+0.01° 0.11+0.00"
HW 0.5 0.02+0.00°®  0.07+0.01°®  0.07+0.01° 0.13+0.00°
1.0 0.01+0.00**  0.05£0.01°*  0.07+0.01° 0.09+0.00%*
""""""""""""""""""""""""" 01  004001°  008:001  009:001"  013:0.01%
HE 0.5 0.04+0.00° 0.11+0.01°°  0.1320.01°  0.20+0.01°°
1.0 0.04+0.01° 0.18+0.01°C  0.2240.00C  0.29+0.01%¢
"""""""""""""""""""""""" 01 003000  006:000™  004:0.00"  0.07:000%
FW 0.5 0.03+0.00 0.06+0.01™*  0.06£0.00"  0.09+0.01%*
1.0 0.02+0.00° 0.074#0.00°®  0.09+0.01°°  0.11+0.01%
""""""""""""" Control  0O0L000°  0.026000°  003:001°  003:000°
BHT (0.02%) 0.01%0.00 0.02+0.00° 0.04+0.00° 0.07+0.00°

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
£0.05).

“PMeans with different superscripts in the
significantly difference(p <0.05).

same column and same sample
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Table 3-37. Changes of chromaticity in soybean oil containing Wa-song extracts

during heating at 180C

S Adlded I Heating time (hours)
Samplesl) ample vol.
(g/100 mL
soybean oil) 12 24 36 48
0.1 0.20+0.01**  0.20£0.00**  0.64+0.00°*  0.66+0.02°*
HW 0.5 0.2240.01**®  0.21+0.00**  0.66+0.01®  0.74+0.03®
1.0 0.23+0.01°®  0.23+0.01®  0.77+0.01°°  0.77+0.03"®
0.1 0.18+0.00™*  0.23+0.02°*  0.56+0.01°*  0.60+0.01%*
HE 0.5 0.26+0.00®  0.27+0.01°®  0.83+0.04°®  0.87+0.00°
1.0 0.2840.00°°  0.28+0.01®  0.90+0.04°°  1.01%0.01°¢
0.1 0.16£0.02°*  0.20+0.00°*  0.46+0.00%*  0.50+0.01%
FW 0.5 0.19£0.02°*  0.28+0.01°®  0.51+0.00®  0.52+0.02°®
1.0 0.28+0.02°®  0.31£0.00°°  0.54+0.00  0.59+0.019¢
Control 0.11+0.00° 0.18+0.01°  0.19+0.01°  0.38+0.02°
BHT (0.02%) 0.10+0.01° 0.15+0.00°  0.17+0.00° 0.22+0.00¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

PMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).

ANRZE #H7F3 ¥ 60C(Table 3-38)¢} 180°C(Table

/] 1 Aes SAHT 23 60ToAA AFdz7]de dFfo Ak
o} H]=Elgl oy A 28U o] HESFW>HWS] A2 59 Menr) thi
=%t HW A5 x5 3 BHT H7Frek fARE 3ts 2ol A7t we
o] M7z Wmslel] 7 Qdako] AL o= AZMETE 180C A A E ulFfo 7t

AR gA R AwT} ke
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Table 3-38. Changes of chromaticity in
storage at 60C

lard containing Wa-song extracts during

lard)

0.1 0.03+0.00°  0.05£0.00°*  0.06£0.01°*  0.07+0.01°

HW 0.5 0.03+0.01°  0.05£0.00°*  0.06+0.01°*  0.08+0.00°
1.0 0.04+0.01°  0.07+0.00®  0.07+0.01°®  0.09+0.01°
"""""""""""""""""""""""""""""" 01 0021001  006:000%  010:001%  0115001%
HE 0.5 0.03+0.00°  0.10+£0.00®  0.12+0.01°  0.22+0.00®"

1.0 0.04+0.01°  0.15+0.00°°  0.17+0.01°  0.23+0.01%°
S 01 001000  005:001%  007:H000%  009:0.00
FW 0.5 0.02+¢0.00**  0.06+0.01°*  0.08+0.01°  0.10+0.01**

1.0 0.03+0.01°°  0.08+0.01™°  0.09+0.00  0.12+0.01""
""""""""""""""" Control  001:000°  003:000°  005:001°  0.08:001°
BHT (0.02%) 0.01£0.00°  0.03£0.00°  0.06+0.01°  0.08+0.00°

YRefer to the Table 3-26

““Means with different superscripts in
<0.05).

APMeans with different superscripts
significantly difference(p <0.05).

the same row significantly difference(p

in the same column and same sample

74 12413F & HESF FWO] A& A=
o, HWE?| Hree= AR w7t S7tdss
7FE 24A13E Foll e wh b Sl A
Follom, 53] HE 1.0 mg H7FolA 1170012 7}

. X =

gol }:a we

4c+

rlo

o
S{;
(o]

mz
o
-
rl
)
N
-
)
™
T
—
bl
N
-
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Table 3-39. Changes of chromaticity in lard containing Wa-song extracts during

heating at 180C

Added Heating time (hours)
Samples” S(gr/nlpolg X‘OLI 12 24 36 48
lard)
0.1 0.25+0.01**  0.28+0.00*  0.43+0.00“  0.90+0.01%*
HW 0.5 0.41+0.01°°  0.46£0.00°  0.50+0.00"  0.95+0.01°°
1.0 0.56+0.00°  0.58+0.00°C  0.67+0.00°  1.10+0.00°¢
""""""""""""""""""""""" 01 0221001 054001  055:000°  1.00:0.03%
HE 0.5 0.26+0.00°°  0.58+0.01°°  0.60+0.18" 1.07+0.03"
1.0 0.26+0.02®  0.60£0.01°°  0.66+0.00° 1.17+0.01%¢
""""""""""""""""""""""" 01 0226001  049:000"  050:0.00°  052£0.00%
FW 0.5 0.2240.00**  0.52+0.00°°  0.54+0.02"°  0.70£0.01°C
1.0 0.24+0.01°°  0.5620.01°C  0.59+0.00°  0.73+0.01°
~ Control 015:0.00°  023:0.01°  0340.00°  054£002%
BHT (0.02%) 0.10£0.00° 0.18+0.01° 0.25+0.00° 0.42+0.00¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

“PMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).

(2) Anisidine value W3}
Anisidine value(AV)© * S 24-dienal?} ©]¢ +AFSE conjugated diene©]

p-anisidin¥}-2] Rb-g- 07 Aol AHAu-go] Yelu= HES o] &3 Ao AVIZE o

7t 5 A FAR AkEbel oM E O NPy AHES FAS
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7bsileon, A% 219 o) A frelH]l SUHE BAvh A 28Ul A3 Ax
gk tFEA S (HW, HE)S] 49 dlz7 2 BHT H7FEth Avgte]l wHAl Vel O+
ol AZA o4E FEEe] HA7PE Ao Fakstel wlg- Bl Ao R oA,
180Cell A 7FE 7 7 --(Table 3-41), A7 12413k F-ol HW H7FellA AVZ} tha
, A& 7 wieell whE frelabe gl A 48413t Wﬂ
A7Hrol A 86544005 71 E& AL, Al H7bEET)
Fedts Ao dewth oF >
o, TR ST

e

3=
FAE

=% H7ME BHT H7FRUT BF & AVE

Table 3-40. Changes of anisidine value in soybean oil containing Wa-song extracts

during storage at 60C

Added .
) Sampleevol. Storage period (days)
Samples (/100 mL
. 7 14 21 28
soybean oil)
0.1 4.00£0.43°  5.64+0.23"® 6.87+0.14®  13.82+0.68"
HW 0.5 4.46+0.23° 4.51+0.11*4 5.82+0.22°*  13.08+0.85°
1.0 4.50+0.15° 4.51+0.10™ 6.50+0.45%®  12.60+0.92°
0.1 4.23+020°  4.28+0.43 6.05£0.50°  13.63+0.93°
HE 0.5 3.78+0.60°  4.17+0.02° 6.43+0.50°  13.11+0.71°
1.0 3.22+0.26 3.90+0.36 6.4140.58°  14.26+0.86°
0.1 6.27+0.17°°  6.30+0.36™* 8.08+1.10°  16.60+0.41°*
FW 0.5 5.64+0.27°%  6.36+0.35* 9.71+0.84>  15.02+1.40%*
1.0 6.73+0.44°® 7434058  10.40+1.15°  18.64+0.62"
Control 5.18+0.11° 6.42+0.98° 8.7240.93°  18.99+0.62°
BHT (0.02%) 5.15+0.03° 6.11+0.02° 7.85+0.16°  16.11£0.75¢

DRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p

€0.05).

A-D

Means with different superscripts in the

significantly difference(p <0.05).
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Table 3-41. Changes of anisidine value in soybean oil containing Wa-song extracts

during heating at 180C

) Saggfie(\i/ol. Heating time (hours)
Samples (g/100 mL
soybean oil) 12 24 36 48
0.1 28.71+0.70°  47.20+0.95"*  57.78+5.18° 74.22+0.99%4
HW 0.5 28.1540.29°  51.5542.05®  56.65+2.50° 83.76+2.31%%
1.0 28.8742.20°  61.5442.68°C  60.89+3.42°  86.54+0.00°°
0.1 23.97+1.60°  42.31+2.63"*  49.6243.65*  76.54+0.00%*
HE 0.5 24.00£0.32°  56.1443.29°®  6542+157"  79.30+0.40%P
1.0 26.85+2.04  57.75+2.84°®  68.71+1.81"  82.37+3.70%®
0.1 2257+0.92°  54.38+4.60°  61.07+3.06*  80.91+4.56"
FW 0.5 22.99+1.23%  62.28+4.02°  68.39+3.50*®  80.73+0.27¢
1.0 23.25+0.57%  58.75+2.93° 72.86+4.33%  85.36+1.10°
Control 41.15+0.08"  62.72+0.61° 72.86+3.88° 81.21+1.53¢
BHT (0.02%) 2223+0.94"  34.3241.12°  49.6242.02°  65.0445.64°

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

APMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).
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Table 3-42. Changes of anisidine value in lard containing Wa-song extracts during

storage at 60C

Added .
,  Sample vol. Storage period (days)
Samples (/100 mL
7 14 21 28
lard)

0.1 10.88+0.86  10.39+0.26°  18.58+0.32°°  19.28+2.61°
HW 0.5 10.1940.61*°  10.02+0.37°  17.30+0.33"®  18.96+0.68°
1.0 9.81+0.45° 9.54+0.55"  14.92+0.05"*  17.82+0.79°
0.1 8.30+0.06" 8.63+0.62°  12.7120.15™  16.18+1.07°
HE 0.5 8.01+0.18° 8.32+0.50"  12.49+0.05"*®  16.07+2.01°
1.0 7.82+0.32° 8.27+0.49°  12.35+0.11"  15.32+2.73°
0.1 9.49+0.41° 9.66+0.30"  18.34+0.24"  21.24+1.08
FW 0.5 9.34+0.27° 9.44+0.52°  13.49+0.95"*  16.96+0.47°
1.0 8.77+0.54° 9.20+0.11°  12.98+0.35"*  14.47+0.41°*
Control 8.27+0.08° 9.73+0.11°  14.41+0.22° 16.53+0.70°
BHT (0.02%) 8.38+0.16 9.75+0.07°  15.63+0.17° 17.75+0.14°

YRefer to the Table 3-26
**Means with different superscripts

€0.05).

A-D

significantly difference(p

Means with different superscripts
<0.05).
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Table 3-43. Changes of anisidine value in lard containing Wa-song extracts during

heating at 180C

Added Heating time (hours)
Samplesl) S(gr/nll_yolg ;znoﬁ
lard) 12 24 36 48
0.1 26.49+0.10*  32.36+0.38°  34.51+1.20*  36.70+0.47°"
HW 0.5 26.92+40.12°"  3257+41.82°  34.76+0.11°*  38.86+0.30""
1.0 29.86+0.12°C  33.59+0.17°  36.36+0.15°  39.04+0.80°"
01 2592:010" 28014582  2077:018™  3476:050%
HE 0.5 24.69+0.12°  31.1740.29°  32.49+0.24  37.94+0.50""
1.0 26.12+0.08°°  3214+0.58"  35.77+#1.50C  43.12+1.18%C
01 2595077 27553:008™  3483:0547 355850747
FW 0.5 28.76+1.18""  29.84+0.14°"  38.44+0.09°  36.82+0.67*
1.0 29.7440.12°°  33.50+0.17°C  38.39+0.39"  40.24+0.17°C
"""""""""""" Control 36458029  MLA08T 47740200 50270820
BHT (0.02%) 17.14£0.23"  20.3041.05°  33.0120.77°  45.41+2.40°

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p

€0.05).

A-D

Means with different superscripts

significantly difference(p <0.05).

AL A E 9L U%

2 5ol A

7¥eh= 7ol
e 9 %%% A 7FRoll A
HE Al59
A7 28 i HE % FW+
A7Fol A fFed oz A7brE whokt)h v 1 9]

7Vste] 60°Co A3k
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Table 3-44. Changes of acid value in soybean oil containing Wa-song extracts

during storage at 60C

(mg/g)
Added -
Samples” Sample vol. Storage period (days)
(g/100 mL 7 14 21 28
soybean oil)

0.1 0.18+0.08° 0.27+0.00° 0.50+0.10° 0.83+0.03°
HW 0.5 0.18+0.08° 0.27+0.01° 0.42+0.02° 0.81+0.08°
1.0 0.14+0.00° 0.25+0.02° 0.36+0.05° 0.73+0.03¢
0.1 0.18+0.08° 0.32+0.08° 0.40+0.02° 0.82+0.08®
HE 0.5 0.160.02° 0.310.05° 0.35+0.07° 0.760.05
1.0 0.14+0.01° 0.27+0.00° 0.35+0.06" 0.63+0.07*
0.1 0.26+0.02° 0.57+0.03"®  0.64+0.04°®  1.10+0.11®
FW 0.5 0.25+0.03° 0.45+0.03°*  0.55+0.00*®  1.04+0.06"®
1.0 0.24+0.03° 0.44+0.08°*  0.47+0.07°*  (0.89+0.02"
Control 0.30+0.06° 0.59+0.04° 0.77+0.07° 1.29+0.17°
BHT (0.02%) 0.27+0.01°  0.64+0.03°  0.78+0.00° 1.3320.02

YRefer to the Table 3-26

““Means with different superscripts

€0.05).

A-D

significantly difference(p <0.05).

Means with different superscripts
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Table 3-45. Changes of acid value in soybean oil containing Wa-song extracts

during heating at 180C

(mg/g)
) Sarﬁdfée(\ilol Heating time (hours)

Samples g /1%0 mL‘ ) ) 2 ;
soybean oil) 1 4 4

0.1 0.40+0.00™*  0.62+0.08° 1.64+0.08° 2.36+0.08¢

HW 0.5 0.62+0.04°  0.76+0.08° 1.56+0.08° 2.3620.08¢

1.0 0.53+0.00®  0.760.08° 1.51+0.08° 2.21+0.10¢

0.1 0.36+0.08° 0.49+0.08° 1.24+0.08"®  1.78+0.08°

HE 0.5 0.18+0.08° 0.49+0.08° 0.98+0.08°*  1.78+0.08°

1.0 0.22+0.08° 0.49+0.08" 0.84+0.08*  1.74+0.02¢

0.1 0.36+0.08° 0.76+0.08" 2.09+0.08° 2.62+0.08%

FW 0.5 0.51+0.03" 0.76+0.08° 1.96+0.08° 2.49+0.08¢

1.0 0.44+0.08° 0.71+0.08° 1.91+0.08° 2.49+0.08¢

Control 0.18+0.08° 0.44+0.08° 0.84+0.08° 1.69+0.08°

BHT (0.02%) 0.1620.01° 0.44+0.03° 0.80+0.02° 1.58+0.03¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

APMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).
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Table 3-46. Changes of acid value in lard containing Wa-song extracts during

storage at 60C

(mg/g)
Added .
) Sampleevol. Storage periods (days)
Samples (g/100mL
7 14 21 28
lard)
0.1 0.27+0.00°®  0.76+0.08° 0.86+0.08° 0.89+0.08°
HW 0.5 0.24+0.05"®  0.72+0.09° 0.81+0.02° 0.84+0.08°
1.0 0.14+0.02**  0.63+0.08° 0.76+0.08° 0.79+0.02°
0.1 0.16+0.03" 0.65+0.12° 0.84+0.08° 0.85+0.10°
HE 0.5 0.14+0.02° 0.61+0.07° 0.800.13° 0.82+0.09°
1.0 0.12+0.02° 0.59+0.02° 0.72+0.10° 0.78+0.05°
0.1 0.15+0.01° 0.58+0.08° 0.84+0.08° 1.20+0.14¢
FW 0.5 0.14+0.02° 0.57+0.06° 0.79+0.02° 1.12+0.05¢
1.0 0.12+0.01° 0.51+0.03° 0.76+0.08° 1.08+0.10¢
Control 0.12+0.02° 0.49+0.08° 0.84+0.08° 1.11+0.12¢
BHT (0.02%) 0.14+0.02° 0.47+0.04° 0.82+0.03° 1.09+0.09¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

“PMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).

Aol ek FE=S FUEst] 60Cell A3k 7 -9-(Table 3-46), A17¢7]%to] Aol
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Table 3-47. Changes of acid value in lard containing Wa-song extracts during

heating at 180°C

(mg/g)
) Saﬁgfde E(‘i,o]‘ Heating time (hours)
Samples (/100 mL
12 24 36 48
lard)
0.1 0.89+0.08° 1.24+0.08°  1.69+0.08° 2.27+0.06¢
HW 0.5 0.98+0.08°  1.2240.04°  1.64+0.08° 2.17+0.03®
1.0 0.84+0.08" 1.21+0.02° 1.51+0.08° 2.07+0.05%
0.1 0.78+0.02° 1.24+0.08°C  1.64+0.08° 2.26+0.05¢
HE 0.5 0.76+0.08° 1.16+0.08"™  1.60+0.00° 2.22+0.08¢
1.0 0.71+0.08°  1.02+0.08"*  1.51+0.08° 2.18+0.08¢
0.1 0.84+0.08" 1.24+0.08"®  1.560.08° 2.18+0.08%®
FW 0.5 0.76+0.08° 1.20+0.00*®  1.47+0.00° 2.09+0.0844B
1.0 0.80+0.00° 0.98+0.08°*  1.42+0.08° 1.96+0.06*
Control 0.71+0.08° 1.11+0.08° 1.29+0.08° 1.78+0.08¢
BHT (0.02%) 0.5620.01° 0.76+0.02° 1.13+0.01° 1.58+0.03¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

APMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).

- 101 -



(4) HAFshE7HPeroxide value)®] W3}

off FEES HUME dFH 2 =49 POVE 543 A= Table 3-48 ~ 3-513
2ot 60Coll A A8 74 -9-(Table 3-48)¢ll 180C= 7}d 73k Zl(Table 3-49)E.t} 10
o] oo 2 POVZE =7 AAEe] POV AAHe A xHT A 7|3k o 2
Aolgtar AZdrh diFfroll ok& FEES FH7leto]l 60TolA A3
100 mLoll FWE 1.0 g 718 45 A% 14 |5 POVZE frol4 o=
. HW ¥ HE®E A4 28% F 1.0 g @M oAl a7t vebas &
. o]= 180T oA 7k 9ol e mhhrhA g
A7 2T R POVZE Wokon, 484
xRt $& POVE YERYAT
oF FEES HUEste] 60Tl A48 4-9-(Table 3-50) A7 14U 7M1= A
121 Zpol7} AN ow, A% 7|3re] Aol wE Aol

2 = A7 o] Bolda=s BE Alg H7FolA

POV7} ol o2 Frase Agollon, A% 289 Fol=
S7kl @& POVE] #9491 2 Aa7F vEbRTh

180CelA 79 & A f-ol= 7HE 12413 $ol= H7b RFolA tiz+ 9 BHT
A2l trth POVZE E9kth(Table 3-51). 18]y 7+ 24X)3F o= HW ZH 7} ol A
2.72~2969] WY E thxTrT % POVE Yehlglal, £3], 1.0 g2 Alx H7HA
FE WE FoAE Bt 36A7F Fol= U] g% FEE
ol Hls) JAF EokAl= %‘f?}olMJJr Alzel FH7F s F7bel & POV e
rold Al e 48412 & HW H7Etell A POVZE 71 wskoy, tiz+ A
BHT #H7}FRtE =2 kol

g
=

o
o 1
Jo rr

Br Ho otk
k5
22
d

fE Y B oY of
%u
ﬁ
w
o
>
o
N
e
o
td o
i o
>

e ¥Q
ko

il
r\l

b 7t $ol= HW % HE #

4 3o

ol

X

)

N

)

o rit
2

by
1o
_\|1_‘
2
k)
i
Ho
1o
iy

H

1
N
§2 off
ped
Xl ol
)
o
N
—_
S
o
2
Ir
>
i
lo

e
)
-
lo
pﬁ
@)
<
)
=

N

- 102 -



Table 3-48. Changes of peroxide value in soybean oil containing Wa-song extracts
during storage at 60C
(meq/kg)
. ) Saﬁglccie ec‘ilc)l‘ Storage period (days)
amples (/100 mL
soybean oil) 7 14 21 28
0.1 7.89+0.61°  21.08+0.77°° = 24.23+0.98°  2523+0.68%
HW 0.5 8.71+0.29°  19.08+0.68™*  22.87+0.81°  25.49+0.23%"
1.0 8.83+0.25°  19.86+0.77°*"  21.97+1.12°  23.75+0.98""
- 01 0.42+0.77"  2030:0.68" 21526068 2331023
HE 0.5 9.39+0.73"°  19.31+0.93" 21.96£0.00°  24.81+0.70"°
1.0 10.1340.73°  18.72+0.70" 20.88+1.11°  23.04+0.75™
"""""""""""""""""""""" 01 1271063  19.02:062" 240120727  24.90£064%
FW 0.5 11.7740.68°  20.27+0.65®  23.62+0.68  24.89+0.64"
1.0 12.6540.67°  17.53x0.78"*  21.49+0.82*  22.46+0.64"
Control 17.0841.22°  28.97+0.53°  30.92+0.69°  36.21+0.72°
BHT (0.02%) 16.2040.64°  29.56+0.80°  33.69+1.17°  41.72+0.64°

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p

€0.05).

“PMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).
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Table 3-49. Changes of peroxide value in soybean oil containing Wa-song extracts

during heating at 180C

(meq/kg)
Added .
) Sampleevol. Heating time (hours)
Samples (/100 mL
: 12 24 36 48
soybean oil)
0.1 2.33+0.13° 2.89+0.72° 4.55+0.72° 7.70+0.14®
HW 0.5 2.50+0.05° 2.07+0.72° 3.71+0.02° 7.3440.21°*
1.0 2.54+0.12° 2.48+0.00° 3.6620.03° 7.14+0.07*
0.1 216+0.10°*  2.78+0.47° 4.92+0.06° 6.77+0.21%¢
HE 0.5 2.28+0.12°%  2.43+0.04° 4.30+0.03° 6.27+0.17°
1.0 2.52+0.05"  2.89+0.72° 4.13+0.72° 5.88+0.11°*
0.1 2.30+0.15° 2.89+0.72° 4.67+0.18"™  8.66+0.10°
FW 0.5 2.53+0.09° 2.48+0.00° 430+0.16"*  8.18+0.12®
1.0 2.69+0.27° 2.89+0.72° 4.20+0.20°*  7.88+0.18*
Control 2.19+0.39° 2.48+0.00° 5.42+0.20° 7.84+0.12°
BHT (0.02%) 1.15+0.05° 1.84+0.08° 3.74+0.45° 5.98+0.13¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

“PMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).

- 104 -



Table 3-50. Changes of peroxide value in lard containing Wa-song extracts during

storage at 60C

(meq/kg)
Added .
) Sampleevol. Storage period (days)
Samples (/100 mL
7 14 21 28
lard)
0.1 19.93+0.70°  21.15+0.70°  25.21+0.70"®  28.87+0.70°
HW 0.5 21.15+0.70°  21.96+0.00°  24.40+0.00°*®  28.47+0.70°
1.0 20.33+0.70°  21.55+0.70°  23.59+0.70°* = 27.28+1.22°
0.1 16.01+£1.01*°  17.69+0.09°  23.99+0.70®  29.70+0.73%®
HE 0.5 15.9340.13°  17.16+1.62°  20.74+1.22°*  28.57+0.64
1.0 15.01+£0.73*  16.82+0.45°  19.92+0.69°*  26.37+0.82*
0.1 22.7740.70°  24.00+0.71°  26.03+0.71®  29.28+0.00
FW 0.5 22.41+0.67°  23.59+0.72°°  24.82+0.69"*®  28.50+0.68"
1.0 2155+0.70°  22.37+0.70°  23.18+1.22°*  26.84+1.22*
Control 24.40+0.00°  28.87+0.70°  33.35+0.70° 36.53+1.80°
BHT (0.02%) 22.00+1.16°  26.15+0.85°  32.55+2.28° 38.60+1.18¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

APMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).
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Table 3-51. Changes of peroxide value in lard containing Wa-song extracts during
heating at 180°C
(meq/kg)
. ) Sarﬁgfde 6(3.701‘ Heating time (hours)
amples (g/100 mL
lard) 12 24 36 48
0.1 256+0.05°  2.96£0.06°  5.03+0.06"  8.37+0.22¢
HW 0.5 244+010°  2.86x0.07°°  4.75+0.18°  8.26+0.07°
1.0 2.33+0.11°  2.7240.04  4.05+0.52"*  8.08+0.05°
S 01  236:0.02°  396:008° 673012  10.29:0.16°
HE 0.5 25740.03°  3.52+0.26°°  5.60+0.11° = 9.31+0.21%°
1.0 250+0.33°  3.12+0.10°*  5.19+0.06*  8.82+0.15"*
S 01 2642005  353012% 6974018  1143:0.19%
FW 0.5 2.58+0.06°  3.18+0.05*  6.56+0.14"  10.01+0.03"*
1.0 253016  3.21+0.09"*  6.1740.05*  9.62+0.38*
Control 211+0.02°  3.68+0.10°  4.56+0.22° 7.33+0.02°
BHT (0.02%) 1.3240.10°  225#0.13°  4.0840.13¢ 6.2320.11¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p

€0.05).

“PMeans with different superscripts in the

significantly difference(p <0.05).
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BHT H7brEth TBAZZE Holth A% UL7AX= HW H7brelA vzt w2
TBAZ}E HSlou, A4 21 o|$FEH= HE H7brolA TBAZMF Sttt 1e2v 2t
Ao H7bsE Sl wE ol Aol fllth 180Tl 7FEE 7 -f-(Table
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Table 3-52. Changes of TBA value in soybean oil containing Wa-song extracts

during storage at 60C

(meq/kg)
Added .
, Sample vol. Storage period (days)
Samples (g/100 mL
: 7 14 21 28
soybean oil)
0.1 62.90+13.97° 126.40+32.28°°  189.77+8.91™  245.00+73.80°
HW 0.5 51.6048.25"  110.90+23.55°  180.73+5.66°  242.40+28.67"
1.0 51.60+6.75% 86.70+10.32°  176.33+3.12°  195.13+6.21¢
0.1 71.7048.25%  153.33+10.62°  197.53+20.08° 198.10+15.82°
HE 0.5 51.50420.87° 133.13+13.39°  156.70+6.95°  187.80+7.52°
1.0 48.90+14.06 120.93+17.77°  128.30+1.68°  182.80+9.50°
0.1 98.40+6.75°  176.27+9.56°  234.20452.16° 286.80+23.94°
FW 0.5 87.70+11.61* 145.97+20.80°  197.10+2.75°  267.40+37.29¢
1.0 78.80+9.96  135.60+8.95°  183.33+14.34° 243.97+6.12°
Control 149.0045.39° 236.27+16.35°  273.43+23.66° 310.53+14.66°
BHT (0.02%) 139.43+0.86° 219.51+5.97°  254.774229°  315.28+2.78¢

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p

€0.05).

“PMeans with different superscripts in the same column and same sample

significantly difference(p

€0.05).
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Table 3-53. Changes of TBA value
during heating at 180C

in soybean oil containing Wa-song extracts

(meq/kg)
Added .
» Sampl ee vol. Heating time (hours)
Samples (g/100 mL
. 12 24 36 48
soybean oil)
0.1 124.4045.34*"  186.47+18.06"° 204.60+12.47°  230.2049.72°
HW 0.5 147.9745.61°  175.6049.64°  202.10+18.21°  221.60+6.14°
1.0 153.90+4.95°  182.33+7.45°  199.81+16.88™ 211.91+15.59°
0.1 122.47+8.68*"  143.00+5.80°  169.90+12.76™  199.00+27.07°
HE 0.5 140.50+4.65°°  142.20+16.09° 160.60+7.53°  172.00+1.05°
1.0 136.13+4.92%  148.75+12.46  157.90431.10  161.50+24.32
0.1 125.80+23.87° 163.37421.95* 233.37+14.86"  266.93+24.40°®
FW 0.5 134.60£952° 183.60+4.91°  214.00£17.36°" 233.83+10.72°"
1.0 144.43+23.62° 178.37+10.55° 192.40+10.18"* 196.87+20.84°*
Control 136.33+7.77°  199.87+31.26° 218.1045.01°  235.37+6.06°
BHT (0.02%) 79.7042.72%  94.1043.04° 102.20+£1.76°  117.27+4.09°

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p

€0.05).

“PMeans with different superscripts in the same column and same sample

significantly difference(p <0.05).
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Foldtt. ey 7tE 2443 o] F & FEE U dRTEY AR gAaEA
o, 4843t o] /A A EHH = Ao® YEET HW 3 HE:= 7HE 36A17F ol % &
% S7bel wE TBAZFE FoHow Astlon, FWE 2443 o] 5 o7t
ok AbsAtst AAE S TR Al Eeldt e a1 TFE A eAl kst e ofsiE = 2
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o] 2 tt(Jung MY. et al 1997).

Table 3-54. Changes of TBA value
storage at 60C

in lard containing Wa-song

extracts during

(meq/kg)
Added .
, Sample vol. Storage period (days)
Samples” (5 /100 mlL
lard) 7 14 21 28
0.1 185.30+11.57°  195.60+13.49%° 225.00+32.90* 238.40+1.81°
HW 0.5 182.10+20.52°  188.50+4.89°  196.40+12.30* 231.30+2.67"
1.0 160.90+4.42°  170.90+36.47° 173.50+32.49" 224.10+12.28°
0.1 232.1043.55°F  247.30+13.94° 221.50+18.67°  170.80+4.66°
HE 0.5 185.30+20.04°°* 239.80+15.02° 211.00+19.82*  170.40+9.95°
1.0 177.00419.64™*  214.70+11.80° 174.90+20.43* 154.30+16.04°
0.1 161.17+7.39°®  240.93+15.60°C 267.77+16.88°C 273.80+6.15"
FW 0.5 127.1045.10°*  201.60+13.43°® 241.53+4.01®  245.40+16.88*
1.0 118.47+6.13**  163.60£6.24°*  219.40+3.18**  223.90+11.70%*
Control 112.4042.44°  393.50+18.72° 430.70+14.70°  468.10+7.45%
BHT (0.02%) 99.85+0.96 214.9749.05°  269.81+15.98° 285.03+11.82°

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p

<0.05).
APMeans with different superscripts
significantly difference(p <0.05).

in the same column and same sample
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Table 3-55. Changes of TBA value in lard containing Wa-song extracts during

heating at 180°C

(meq/kg)

Samples” S(aggﬁlee%ol. Heating time (hours)

B 12 24 36 48

0.1 119.1742.02°*  123.93+1.51°* 143.50+1.73%  152.60+0.95°¢
HW 05 128.90+2.96" 131.70+2.26™ 136.77+2.70°* 148.50+2.46
1.0 129.67+1.56">  130.40+3.37°® 133.07+1.94** 141.20+2.16"*
- 01 12170114 13160:096° 1483085747 1557041.82°
HE 0.5 119.00+2.13"  129.50+2.25°  136.7743.97" 144.30+1.59"°
1.0 119.2741.85"  127.53+1.55°  134.10+1.35* 137.83+1.75%"
S 01  13L60:096% 140602092 151008204 150434125
FW 0.5 121.50+2.56*" 137.10£1.20™ 142.70+2.27°  151.13+2.36""
1.0 127.70+1.35°  131.90+3.18"* 133.70+1.95°" 144.97+3.14*
"""""""""""""" Control  127208131" 155608075 161108120 164204142
BHT (0.02%) 83.98+0.67°  95.44+1.10°  124.43+3.71°  148.25+2.42°

YRefer to the Table 3-26

““Means with different superscripts in the same row significantly difference(p
<0.05).

“PMeans with different superscripts in the same column and same sample
significantly difference(p <0.05).

w AEe] A, ok FEE2 A FASAR] BHTE U= a37F wou, i+
}A] =3

ol AAAEFE R oF FEE] FA3 24

S FEE s S SAToEA HH9 oF FEES AT F
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O BFAREE 2 b FERY F oE FPE ¥ Fehwols ¥
PR RGE D e FEE F olE FPE ¥ Behucols FFS Z4

FEol A 115.84+1.56

-19 4] 124.49+0.58

o folHel Aol

=2
Az
ok
(M

mg/golom, AAEFE 9 oF FEES 112
mg/g, 1:302 ZF3 MW-3914 99.62+0.79 mg/go.=
LA

ot o

1o

e
R =

=

>
il

Table 3-56. Total phenolic compounds and flavonoids contents of the medicinal

plants composites and Wa-song extracts

Phenolic compounds Flavonoids
Samples
(mg/g extracted solid)
Medicinal plants composites 115.8441.56° 104.59+0.28"
Wa-song extracts 73.9040.22" 87.25+1.00*
MW-1 124.49+0.58" 150.22+6.26"
MW-3 99.62+0.79" 137.37+2.82°

“PMeans with different superscripts in the same column significantly difference.

Zetr o= e MW-1014 150.2246.26 mg/g, MW-39l1 4] 137.3742.82 mg/g°|
o, AFAEFENAE 104.5940.28 mg/gClIAth F dE @ ZH o= F&F

P ESEolA 1 o] ko, ojgs T AFdl=

F= °
MW-35Et} MW-19] ZAollA =1 steko] Fqku),

Q) AAEZE 2 9% FEFE DPPH &z &A%
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=59 DPPH #uzt 275 Table 3-573 #t}. DPPH
T2 He 9 SR wol=rt gid AE AR sk itk

i)

AR ATVl S7hEel wek guZd 2% #9974

2 Z7FE e 1000 ug/mLe] HEolx kA E -2 84.7140.36%, 9}% FEE
£ 753442.68% % AFAHF= ] ATl Bl $elon, o5 EYd=llAE ¢
FFEE0 H o] e MW-3°] MW-15t+ DPPH &tz 47%50] =3t} 100
g/mLe] FLoAE ok FEE HI7FFA 9.88+1.44% R o), ol 7)o A kAT E
o}

1
o] E3E9S wi= 19.9240.95%(MW-1) % 18.5027.80% (MW-3)Z A5 Att =,
& FE=o AAEFE E7HEUS vl DPPH gtz &g dikstse] AYXA]

A7F 100 pg/mLe] $H2 FrmolM Frzl Al Aoz AZE .

Table 3-57. DPPH scavenging activity of the medicinal plants composites and

Wa-song extracts

(%)

Concentration(ug/mL)

Samples
100 250 500 1000

Medicinal plants
P 15.3040.38**  35.88+0.25°C  57.67+0.69C  84.71+0.36%

composites

Wa-song extracts 9.88+1.44™  16.79+0.94™*  30.21£0.94°*  75.34+2.68""
MW-1 19.92+0.95®  37.21+0.07°°  64.46+1.51°  69.13+1.41%*
MW-3 18.50+7.80°®  27.04+0.48"®  47.79+0.44®®  73.59+1.19"®

““Means with different superscripts in the same row significantly difference.
APMeans with different superscripts in the same column significantly difference.

(B) AAETE 2 dF FEE FUY
AorAEEE @ od FZH o 3YH L Table 3-587 7l A7 I}L=HEL 700
o, FHE ol &5 AR FdHo| Ut

nmell Aol FFE goz Jehen, 3
= AL W FTh 1000 pg/mL H7HA
0.70£0.02 3 0.73£0.10°.% ejxp7F §ldvh. who] oAl n =t o4F FEao] &

=

[¢)
5 Jm == 5 o
ARG B o FEBO BAHL
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2 85+0.04, MW-3-> 1.34+0.03 “EFL AJokAe] H7bul&o] @
2wl Aol v AT o224 A=Fe] DPPH #tHZd 275 3 2

h -
o A5 Fol BiE A 9 Eehweols gl SEdeld AL A 4 o

ol

ol rﬂ
o,

o

<

=
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rlo
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Table 3-58. Reducing power of the medicinal plants composites and Wa-song

extracts
(O.D. value)
Concentration(ug/mL)
Samples
100 250 500 1000
Medicinal plants aB bC C da
composites 0.15+0.00 0.27+0.01 0.41+0.00 0.73+0.10
Wa-song extracts 0.10£0.01**  0.14#0.01"*  0.224#0.00*  0.70£0.02**
MW-1 0.19+0.00°°  0.28+0.01°° 0.48+0.01° 1.85+0.049¢
MW-3 0.15+0.00° 0.21+0.00"® 0.34+0.01® 1.34+0.03®

““Means with different superscripts in the same row significantly difference.
“PMeans with different superscripts in the same column significantly difference.

(4) AFAE}E 2 4F FE2E ABTs oz 2AF

Aok ESHE W o} =ZT o] ABTs 2tz &A% Table 3-599F @t} o

A
© ABTs ghtizho] Alg 29| galahy B0l ola) AAo] Bz She] F=ol
gaEs AEs Gastsor Yehe wWo ARe dAzlee] F4R6 we &
Aol ZA) Qoo s Aw FEAT BF HUT aAbe] FrEE Ao o

T SATh

1000 ug/mLe] A& H7FAl ABTs &tz 2A %2 AFAETEA 8523+1.67%,
otk FETo|A  70.641029% 0™, oF FETo HrlHo] wWS MW-3S
94.92+0.11%, MW-12 9217+0.05% % 9+% F=&2] FH7bgo] Bopda= gz &7
ol fFoHow AeHEAT oY LS % FEE H7MEFol 100~250 ug/mL
A MW-3°] MW-1e] H]3 ¢F 1.5~1.84l], 500 ug/mL H7}FAlol&= MW-10] MW-3¢]
HlE oF 1.38) S7HdS Hof, Ao AHEHE % WS T AskolA oF FE=
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of H7beel me 2tuz &reol FrAl= Aol
Table 3-59. ABTs radical scavenging of the medicinal plants composites and

Wa-song extracts

(%)
Concentration(ug/mL)
Samples

100 250 500 1000
Medicinal plants 7444081  21.124026°C  38.46+055%  85.23+1.67%
composites TR e TR e
Wa-song extracts 0.68+0.17°*  7.15+0.08"*  18.79+1.08°*  70.64+0.29°*
MW-1 6.81+0.69°  17.75+0.25"®  51.52+1.89°  92.17+0.05"¢
MW-3 12.0440.612°¢  26.7140.96°°  38.37+1.11®  94.92+0.11°

““Means with different superscripts in the same row significantly difference.
APMeans with different superscripts in the same column significantly difference.

6) AFAETE B 9% FE=2 TBARS &%

TBARS'H - thiobarbituric aicd”’} polyunsaturated fatty acidell oaijA] A==
malonaldehyde(MDA)Q‘r Agste] APdH= Ao FPES FHFEAR ST
24 A =S Had ¢ 3= et Aok EdE B 9% 529 TBARS &
F2 AR TR S8 gl Wi AR 7Y S8R g e 2
Sly
o
.l

Q
a7

8

Bl MDAS A A5 S = Table 3-60 2 3-610] LERHITE Fe*o] &
Are] A3l Jr A5 Fe’olo tdt Aiso] F4¢ o 5
S YERH, Fe’'ol&e 11 AAZE 3 A Abe 7 248 e des o
A4 A

Table 3-60> FeCl,o] Whg-Alol &A1E v Aok ges 4 9% 5= MDA A
AolAlsS  dEhd AR 100 ug/mL B7HAL AL ORA B FHE(15.1040.41%) 7
MW-3(13.3840.97%)= frolxk7F AUtk Al =e] 7ol @oldsS MDA A7 oA
T2 FroHow A5 1000 pg/mL 7‘&7}?4 A Wl AFAEdE B &F F=
5 A7l = S22 il oy, MW-12 49.66+0.56%, MW-3-2 50.88+0.33% 2 <}

F9 A7kl WobdSS foHoR FrhEn,

ol oo

=
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Table 3-60. Effect of the medicinal plants composites and Wa-song extracts on lipid

oxidation of oil emulsion containing FeCl,

(%)
Concentration(ug/mL)
Samples
100 250 500 1000

Medicinal plants 15100417  2356£0.95°C 32264012  44.18+0.59°
composites

Wa-song extracts 10.93£0.71°*  17.08£0.58**  31.074#0.72°*  44.43+0.26"
MW-1 9.64+1.36™"  19.7120.93"®  31.87+0.31°  49.66+0.56"
MW-3 13.38+0.97°®  23.31+0.43°C  35.40+0.38F°  50.88+0.33C

*®Means with different superscripts in the same row significantly difference.
APMeans with different superscripts in the same column significantly difference.

Table 3-61. Effect of the medicinal plants composites and Wa-song extracts on lipid

oxidation of oil emulsion containing CuSO,

(%)
Concentration(ug/mL)
Samples
100 250 500 1000

Medicinal plants aA bA cA dA
composites 28.86+2.50 35.11+1.06 50.98+1.70 62.38+0.72
Wa-song extracts 42.09+44.93"  44.41+1.71°  53.85+0.64" = 64.11+1.11°
MW-1 25.76+1.64°"  38.94+0.62°®  53.67+0.64°  69.40+0.96"C
MW-3 68.63+1.01°°  75.69+057°°  81.1240.41°  85.50+0.50°"

““Means with different superscripts in the same row significantly difference.
“PMeans with different superscripts in the same column significantly difference.

HES- Ao CuSO,7F &A1 w A ETE 2 o

_ir
Table 3-61] UEIT}. Ame] H7iko] Woldel wel feldow zrlele 4%

X
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o] o, FeCl,7} A3 ¥ AT MDA A A 5o Boh 538 ZgS =3

o} 100 pg/mL H7FA MW-3& 68.63t1.01% = 73 £ 4L ®olow, 1000 u

g/mL H7HAl = MW-32 85.50£0.50% % oJE} AlEro] wls] 7bg ado] Eokrh
2% MW-1(69.40+0.96%) ] A =Hl], AofAEdE B o F=& =2

ARt AokAlel ofdo] T3y Aol 1 4o gL e oz e
1 o

&
A Ed=S oF FE=2 AZALIE} Ao TR Aoz dFEA

E Z A (nitrosamine)S A/ Al 71

ditd= A Y
Ar=de A, obdits AAD & e 2242 ofnxmuvil ExdE, d
=31E Tol AUrh HFGoNA ofHAE o] 29 AElE AEsty] wjito] AlE7) o
LRIl opF Ak whgAdo] Atk opEAkS Aol mypHolm o]t of 2]

Table 3-62. Nitrite scavenging ability of the medicinal plants composites and

Wa-song extracts

Concentration(ug/mL)
Samples
100 250 500 1000

Medicinal plants 2861064  71840.65"  15.404029%  35.02+0.43%
composites

Wa-song extracts 2.68+1.02** 4184033  11.3240.69*  28.17+0.71**
MW-1 3.52+0.42**  10.57+0.86°C  13.15+3.40°*®  57.89+0.61°
MW-3 5.07+0.49*" 6.48+1.85"" 0.81+1.42°%  47.04+0.73°

““Means with different superscripts in the same row significantly difference.
APMeans with different superscripts in the same column significantly difference.

pH 259 WA AFAEFE 9 9% FEE olFNA 2ATS 5
7} Table 3-629F 2t} 100 ug/mLe] &=l A& 2.68+1.02~5.0740.49% 9] A
AoH, MW-3ellA] frejH o Arse] Hodvh Alme] FH7bge] S7kgel of
Aol fFoHor F7hE e 8o, MW-32 100~250 ug/mLe] H ol A&
S27E fIAT. MW-12 250 ug/mLol’d 7 MW-3HEU fojd o opdil

j)\e

N
o o
b

il
.

g
1=
[e]

X

w
™

-

P~ do o2

o? e
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5ol S7FE Ao, 1000 ug/mLe] FEolA= MW-1¢] 57.89+0.61% = A5 7}

(7) AeFAETE =R

o}% FE %2 NO(nitric oxide) iﬂb
Nitric oxidex= AA| W
Rt

A

A1 NO synthaset}= &40 Fvj2hg-& &3l L-arginine
o] Z& AfreitlZoltt. NO= A Al dd<el x4
=72 0) < 3d}al, chonodrocyte®}

synoviocyte & W& FAsh= Ao A e HAAHDing AH. et al 1988). 121}
H HFe] NOogtHZ Aol A5uheS dorvjar =49 1y, "W AAoldEs o

ol7]= ¥l o] Bixo glvk(Liang YC. et al 1999).

YA ERGE B o FEES] NOZHZ 47152 Table 3-639 Wrepdl nps} o]
100 pg/mL F7HAlel= 10% wlwkollou, Als H7bako]l S7bgol wel fol4ow
dsdhe A EFolth 500 ug/mL H7FAll = 18.67+1.19~ 33.51+2.38% %121, 1000 u
g/mL H7MAol = 9k FEE D MW-3914 50% o]e] NOgttZ &7 50 U
53] MW-39] 2750l froldew 7Hd g-psto] AekaagiEo] oF FEE

dal AR EHT} 9l Aew AZET

Ny

Table 3-63. NO radical scavenging activity of the medicinal plants composites and

Wa-song extracts

(%)
Concentration(ug/mL)
Samples
100 250 500 1000

Medicinal plants 8.624127°  19.8242.00°C  3351+238C 45554204
composites

Wa-song extracts 4844110  9.56%3.02*"  18.67+1.19%*  51.58+0.73"
MW-1 2.31+0.14** 6.38+1.17°4 29.40+2.80®°  48.89+1.79%®
MW-3 5.98+0.73% 11.96+0.67°®  21.71x0.32°*  57.15+0.69°C

*®Means with different superscripts in the same row significantly difference.

“PMeans with different superscripts in the same column significantly difference.
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(8) BeAETE B 9F FE=9 tyrosinase &4 Al
J 9]

Tyrosinase™ melanine A3/ #4°] 8 GAh=A -\ﬂﬁiﬁ} 2 A AZLE do
71 Ao AWsE dov)e ddem oA Ak 7hee] SHolA E o
A& ZAWstE oAlsly] 93 WeteZ tyrosinase?] ZA quﬂt T 83 ou|E A
YA €k g3, vRest gl A e) 2 ddstoja = o] debdo] Al
tyrosinase®] A HGolA TEo| A (Invergar R. et al 1992), ¥k el o
A Al v, =2, A T3 22 A4 RS dorlal, vRe ES

el
FXA7In® 5 mugael fste] Fad Fio] #rhKwon MC, et al
2008).

AR EFE D ofd 2E29] tyrosinase A A5 S A9 A= Table 3-64
of vebdl ukeb 2tk 100 pug/mL H7HAl 17.3740.69~19.21+0.96% Q=
2 MW-32 Al&e] H7hee] F7hgel w feojow *‘*FJ?M 250 pg/mL 7}
Aol 20% o] AdleS B o, 1000 ug/mL H7HA ok FEE 2L MW-3°]
A Z¥7} 37.21+1.16%, 39.49+1.55% <] tyrosinase &4 A d5S Ko e} A g w3
FoHog FAo] k)

Table 3-64. Tyrosinase activity of the medicinal plants composites and Wa-song

extracts
(%)
Concentration(ug/mL)
Samples
100 250 500 1000
Medicinal plants 18.53+0.96™  21.48+1.75"  23.64+1.49°%  30.46+1.40
composites
Wa-song extracts 17.3740.69°*  20.2840.59"*  26.1241.69"  37.21+1.16""C
MW-1 18.97+0.49°®  21.19+2.64**  27.17+0.47®  35.30+1.16
MW-3 19.21+0.96®  26.13+1.00°®  30.82+0.94°  39.49+1.55°C

*“Means with different superscripts in the same row significantly difference.
APMeans with different superscripts in the same column significantly difference.
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9) AAEdE 2 odF FEE9] a-glucosidase &4 A dlls

ol sk AEG R A o] Gyl AR Aol Mls| E2 4ks)
A 2EfaE B 9le Jow oA ‘th} FAAGA = 2] A A E &
Aets G402 oFF{ B HIRFE 43tH7 fﬂ% FEQ dFFE TheEdcs o
&5 gtk SFIAA A e AdsS BrstE AN F 43 Aes AdAg F
Aol Fdn AN oRE SHH

Aok RS 2 4% FEEY] aglucosidase &4 A3l'5> Table 3-65¢F T} A
5o F7FFol Srbgel we SF FEE E MW-3olA FoAow AU
MW-32 100~250 pg/mLe] WelollA]  24.60+0.62~27.37+0.88% 2] A3l 5ol 21,

51.96+0.63~62.25+1.02% = 50%°]e] A&lls o2 e
o]l Aslzol AAUTE 1 99 A]
1 o}y FEES vstEYy 43ty

<) TEE
o] T4

A= 3L

500~1000 pg/mL F7FA] ol =

o} 9FF FEEL 1000 ug/mL H7FAlol 9 50%

ol A= 50% mIRteldnh whebA Aok ek

oA a-glucosidaseol|] ¢33+ TGEF BAHS
5o Tl mIAow o] &H

b

Aoz A ¥ o

9 bsel Y RO @

OSl
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Table 3-65. a-glucosidase activity of the medicinal plants composites and Wa-song

extracts
(%)
Concentration(ug/mL)
Samples
100 250 500 1000
Medicinal plants 17154043 1831+1.01%*  26.4040.79°*  34.87+0.74A
composites
Wa-song extracts 25.35£0.96C  29.76+1.32°°  43.88+2.26  53.05+1.60°
MW-1 20.82+1.47°®  22.75+0.55®  34.24+0.98"  4259+1.46
MW-3 24.60+0.62°C  27.37+0.88°C  51.96+0.63C  62.25+1.02°°

*®Means with different superscripts in the same row significantly difference.
APMeans with different superscripts in the same column significantly difference.

- 119 -



Al 4d 59 T SA 79

1. A &

Ny

bo] ofe]
A el

Jd2gE

=1

QL

=
=

==

=
SR

-

T

A =]

v}k
=

s} ol o] Wtz st =
of Arjz 4

s

n-§- 3 tH(Kannel WB. et al 1979).

SE=s}

ol A& F7hHaL, ol <

j
-

Nd
ol

p—

0

ey

TH

e

Jo
o
™
)

bl

o}

K
ol

e
i

Ton

el

- 120 -



4

124

554 150+10 g©| Sprague-Dawley 7|
(M) ZHE Egitol, 2% 2242C, H5% 5045%, W&F7] 12417407:00 ~19:00)°]
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il
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o] 2Jo]%/4dL Table 4-17} Zth
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Table 4-1. Composition of experimental diets

(g/ 100g)
Groups
2 3 4 5 6 7 8
Ingredient
Corn starch 250 250 250 250 250 250 250 250
Sucrose 300 300 299 295 299 295 299 295
Casein 200 200 200 200 200 200 200 200
Corn oil 150 150 150 150 150 150 150 15.0
Cellulose 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Mineral mix" 35 35 35 35 35 35 35 35
Vitamin mix” 10 10 10 10 1.0 1.0 1.0 10
DL-Methionine 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
HW - - 0.1 0.5 - - - -
HE - - - - 0.1 0.5 - -
FW - - - - - - 0.1 0.5
Group 1: Normal control group. Received only basal diet
Group 2: Diabetic control group. Received only basal diet
Group 3: Diabetic experimental group. HW was added at a dose of 0.1%
Group 4: Diabetic experimental group. HW was added at a dose of 0.5%
Group 5: Diabetic experimental group. HE was added at a dose of 0.1%
Group 6: Diabetic experimental group. HE was added at a dose of 0.5%
Group 7: Diabetic experimental group. FW was added at a dose of 0.1%
Group 8: Diabetic experimental group. FW was added at a dose of 0.5%

DAIN-76™ mineral mixture

JAIN-76™ vitamin mixture.
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ol AP FE A
2 HFdo AETES 164 AAAZ & ™22 7PHA v FHAA el A
Adstith. AdE dAe Wag FolA 3021 FaA T A4 7] (Mega 17R,
gHAA)E 3,000 rpmol A 1583 QAR AA S Qo] 70T myeFi £4
& AEE ARl A7)
SEELR-EEA LR

2eh .

v @ 24
1) 2 54
AE AL HEdel AFAAGste] d& dHomRy d9 SAHL glucose A
kitA] 2F(AM 201-k, Asan, Korea)©. = Z743}3ltt 20 uLel Aol 3 mLe] @aAloF
H71ek 3 37Col A 583t incubationdt & A FHI/IHE dx= sto] 3% 500
= =HAZA el o8} mg/dLE FEAISSITH

tlo ofo

_4

F3}l == ¥ S Hemoglobin Alc (Glycosylated hemoglobin, Asan, Korea)
o2 =433t EDTA”F A 2]¥l A dolA Helena laboratories kitA]¢FS A}-E-3)o]
microcolumn chromatography S5tk F dER=EZNe gk 3 drF=Enl

Tﬂ

o Saeie ol BaAnIEY gHe BEaU

-

gdo] F AA gFS dH 20 ulell phospho-vanillin A %S H7}ske] 37Tl A
1523 Mgt = Al F3H7E dE2R she] 540 nmol M FHEE SASIY. &
Z Y 2E| E(total cholesterol) T F2 F FUHE SAHE kitA] 2F(AM 202-k, Asan,
Korea), A% (triglyceride)d &> FTAAW 5488 kitA|2FHAM 1575k, Asan,
Korea), High density lipoprotein cholesterol (HDL-C) #%¢] 42> HDL-C 54§
kitA] 9F(AM 203-k, Asan, Korea)S AF&3to] 7}7fe] g Aol me} SA3kSlth Low
density lipoprotein cholesterol (LDL-C) ®% % very low density lipoprotein
cholesterol (VLDL-C) &%&o] 542 tha2 AL el ofs) 2k=akait.
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LDL-C (mg/dL) = Total cholesterol - (HDL-C + Triglyceride/5)

VLDL-C (mg/dL) = Total cholesterol - (HDL-C + LDL-C)

(4) GOT ¥ GPT &4 +4

g3 o] GOT (glutamic oxaloacetic transaminase) % GPT (glutamic pyruvic
transaminase) &£+ GOT F4 & kit (PII 3150, Fugi, Japan) ¥ GPT 48 kit
(PII 3250, Fugi, Japan)®= & :%4]7](DRI-Chem 35001, Fugi, Japan)ellA #4]3}31S

H, &34 1 mL%Y karmen unit® 3% A3} T}

(5) ALP ¥ Amylase &4 54
ALP (Alkaline phosphatase) &%=+ ALP 5748 kit (AM 105S, Asan, Korea)|
ko2 St Amylase €/d =+ amylase 5748 kit (AMY-S, Asan, Korea) Al

ko ST

(6) TBARS & 54

g4 F AARsE e % 100 Lol 1/12N #4847 10% phospho-
tungstic acidE #Fel= 7FgE § 4,000 rpmeoll Al 10E7F AAEHAIZ . €
HAE S75T % TBA A9FS 1 mL 71t 95C water batholl 4] 603t HE-g-A]

T A E X AAASHES butanolol] 03 A|A 532 nmol A SHEE SAHTFA L

=
g o] kst &4 A 100 uLoll tris-HCIL £H591(100 mM, pH 7.4)S 1 mL 7F
mM 1,1-diphenyl-2-picrylhydrazyl (DPPH) &< 1 mLE 7}3F
1547+ HES AT o] 7]e] chloroform 2 mLE 7}ste] 3,000 rpm

| =59 chloroform< # 3t 3% 517 nmol A SHEE
Ssksinr. &4kt &2 A adT e FA7HY FE = vE YERdH.

=
g R A 24 Ad e 7 24 05 goll chloroform : methanol &%}
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(C:M=2:1, v/v)= 7}t Poter-Elvehjem tissue grinder (DAIHAN WOS01010, Korea)
2 vhaste] 30 mL2 A& ts Wdeal s AAANA AEdS FE3A
£ o (Watman No. 7)dto] dAZFS FAste] AaAZ AS AL
AN 22 Ad2 FAA, & FHzHE 2 SEAAES Ve BAERl wet

A3kl

)

JNe wE

(2) 1+ =4 9] glycogen &% 54

g A9 glycogen FS A AAF] 30% KOHE©

=

< 7Fsked 100C <]

carbonate-copper Al 2FS 7hste] A RoA 107 AAAHTE o7l 1

Folin-Ciocalteu phenol *]°F& 0.5 mL 7}k ¥ Aol A 301t ¥H3-A1Z1 % 750 nm

(525 ug)ollA FHE=E AU Albumin (Sigma, USA)S ©]&3le] A
5

PrAFgAoz Y aild ek ALkt
(4) 74 x4 9] conjugated diene(CD) &% 57
mL  #3}o] chloroform¥} methanol

2
Z4Ne 6 mL 7hste]l 3000xgell Al 20 w3 A48kt Chloroforms <
3lgrste] 50CoA &ulE 3A7]aL 3 mLe cyclohexaneo 50 250 nmolA]

g

v

() & B A Ao AARIstE T
1 goll 1.5% KCl &5 o wpafsto] 10% d2AS WeE vF, °|E 05
mLE F3&te] 3 mLe| 1% phosphoric acid®} 1 mLe] 0.6% TBAZ Yo & &3}
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7}

o] 535 (ODsss.50) &

=
=

t}. o]A & 95C water bathol A 4587+ 7}€3k 5 4 mL2 butanol

butanol%

&

=)
©° 2 1,1,3,3-tetraethoxypropane

3,000 rpmoll A 10+

KeN
1=

FE% v

KeN
=

Ul

ol

&

A}

KeN
=

B

d2 7 22 1 goll 1.5% KCl &H2= 10% 2

bl 71t

S

£ 100 uL #

@ g ol

Az

KeN
=

of. SAA=

ot

o

=
=

SPSS  package

LR

Ko
T

e

Kol
=

(one-way analysis of variance)

=]
4]

b,

S

p<0.05+<F°l 4] Duncan's multiple range test& |2}

ke
T

s

3. 2% 2 u&

7t gE 28 ¥ 84

o
o
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Streptozotocin (STZ)<]

T2

A3} Table 429 7o)

om, g5l 300 mg/dLo]

%
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e
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HH
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Table 4-2. Fasting blood glucose levels of rats after treatment of STZ

Group" Fasting blood glucose(mg/dL)

93.8+ 22.1°
4393+ 42.2°
511.8+ 72.9°
469.4% 80.7°
461.8+ 80.9°
449.2+119.6"
476.4+134.9°

8 470.6+ 68.2°
"Refer to the Table 4-1
Values were the mean + SD for 6-7 rats per group

Values with the same superscript letter within the column were not significantly
different.

NN O A WOoN R

Table 4-3. Effect of various extracts on body weights of the rats

Body weight (g)

Groupl)
Initial Tweek 2week 3week Final
1 190.0£0.0°  240.0£245°  2785+30.8°  302.9+32.5°  328.4+425°
2 201.747.5°  198.0+13.0°  194.44265"  184.6+255"  175.0+28.5"
3 200.0+0.0°  197.5+155°  193.4426.7°  193.9+33.2°  195.54453"
4 198.0+4.5"  198.0+11.0° 19844215  201.04#27.3*  201.4+29.8"
5 202.0+4.5°  201.0£17.5°  202.0+34.4%  200.6+40.2°  200.4+35.2°
6 202.0£4.5"°  202.0£29.7°  200.7453.1*°  203.2463.1°  208.5+64.5°
7 202.0+4.5° 201.0+8.9°  196.7+#11.8"  197.6+133"  200.7+16.2°
8 200.0+0.0°  209.0+13.4%  209.5+17.7°  214.4+19.6°  215.4+20.0°

YRefer to the Table 4-1

Values were the mean + SD for 6-7 rats per group

Values with the same superscript letter within the column were not significantly
different.
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B) AeldFE, =AHH # Holas

Y 78 AHd I FEES Folste] 453 AAAFEE S HolHdAE, B
AAE B AolEA&S Table 449 Zuh AolHARE Al Wls] Pk
T A fFolHom woon, oF FEFE Folwite] fFoHel Aole fllon,
Btz HEiME folHer uskt & AHFS Y IR <l
Aol Hlal 53] dseldlon, ofF FEE FolTB-~8w)olA s Fik tixato
Alaf A= ol om vhe AFZS BT Holade Fn A HaEden,
B el okE FE= Folaol wE FoAh gl

Table 4-4. Effect of various extracts on food intake, water intake and food efficient

ratio (FER) in the rats

Food intake Water intake

Group” FER?
(g/100g bw/day) (mL/rat/day)

1 6.0+0.3 30.243.1° 7.04+1.04°
2 16.2+1.1¢ 196.8+12.9¢ -1.0440.92°
3 12.241.1° 170.8+18.7° -0.48+1.99°
4 11.6+1.0™ 159.649.5™ 0.04+1.17°
5 11.5+1.0™ 152.4421.4" 0.22+1.4°
6 11.2+1.8" 149.5+21.1™ 0.08+2.39°
7 11.841.2% 156.7+24.0™ -0.1240.45
8 10.3+0.9" 139.2415.5 0.59+0.92°

YRefer to the Table 4-1

YFER : Food Efficiency Ratio

Values were the mean + SD for 6-7 rats per group

Values with the same superscript letter within the column were not significantly
different.

4) A7 353k AAF (OGTT)

BT T FIAANE T3 9% FEEC AF duFAY el WA 9IS
ZAMeE A¥ Fig. 4-16] YER wbel vk Aol A9 FEA Wl 873423
mg/dLol e, LT Fof 30 Fo| o] FAsHA Asste] HiAE
GER oY, 1208 Fele FHA Y FEoE AaHdnh ¥k gxde

- 128 -



A&Hor ZFrlEo] 2408 Fo

ol

w2}

393.041.4 mg/dLol| ©]

—— Diabetic

HWE 0.1%

HWE 0.5%

—o—HEE 0.1%

| —— HEE 0.5%

j: —o—FWE 0.1%
_T_ —@— FWE 0.5%

T
I

400.0

380.0

360.0

260.0

240.0

220.0

30min 60min 120min 180min 240min

—30min

Fig. 4-1. Effect of various extracts on OGTT in the rats

Compared with -30min within same group * p<0.05; ** p<0.01

Compared with diabetic control group at every same time = p<0.05.
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AAT F A delH Fgd + vk
Table 4-5. Effect of various extracts on liver, kidney, heart and spleen weight of
the rats
Group” Liver Kidney Heart Spleen H/B ratio”
(g/rat) (g/rat) (g/rat) (g/rat) (mg/g)
1 11.6+2.0 2.1740.25* 0.96+0.10 0.68+0.07* 2.95+0.32*
2 9.1+22 3.3540.62 0.64+0.17 0.36+0.12 3.58+0.50
3 10.3+1.7 3.3040.74 0.64+0.15 0.38+0.14 3.2740.13
4 10.5+1.3 3.1540.19 0.64+0.09 0.40£0.15 3.19+0.12
5 10.3+2.3 3.21+0.42 0.64+0.16 0.45+0.15 3.1840.21
6 10.8+1.6 2.80+0.69 0.65+0.21 0.45+0.23 3.14+0.33
7 10.6+1.5 2.83+0.46 0.66+0.07 0.49+0.08 3.29+0.08
8 11.0+£1.5 2.7840.53 0.67+0.08 0.51+0.12 3.13+0.30

YRefer to the Table 4-1

2)H/ B ratio :

Heart weight :

Bodyweight ratio

Values are the mean + SD for 6-7 rats per group
* Significantly different from the diabetic control group.

6) o] W}
2k B Ao <}

—~

5 Yuro] IS =43

kr

T FEES FEHEE AT Folg

Table 4-63 #Zt}. AgaelA 137.5+24.3mg/dL=  7Hd Wokom,
ol A 449.8458.8 mg/dLE  FolAow  H& FEolt &F
M= zatel] HEiA oA om wko

= 79'_/]7(40 ZFol= $lt}.

off £ o
s FN Hoof
= rlr

off
H

ol
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Glucose (mg/dL)

Group”

Table 4-6. Effect of various extracts on serum glucose levels
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Table 4-7. Effect of various extracts on serum total choleaterol, triglyceride, HDL-C

and Al levels

TC TG HDL-C
Groupl) Al
(mg/dL)

1 96.0+11.4%° 92.8+10.7%° 63.545.3 0.52+0.16"
2 115.4423.5° 121.4+49.3° 43.2+18.7° 2.05+1.26"
3 105.3+3.9°" 115.0+16.4° 54.5+14.9° 1.05+0.57°
4 103.4+11.8% 114.4424.1%° 54.8+16.7° 0.93+0.52°
5 102.2+11.5% 90.249.4%° 57.8+6.9° 1.07+0.52°
6 101.3+8.9% 88.8+24.1% 60.3+13.4° 0.75+0.44°
7 94.7+4.7° 88.0+23.8% 57.7+14.3° 0.71+0.40°
8 93.449.6° 76.8423.9° 62.4+14.2° 0.55+0.33°

DRefer to the Table 4-1

Values were the mean + SD for 6-7 rats per group

Values with the same superscript letter within the column were not significantly

different.
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Table 4-8. Effect of various extracts on serum LDL-C and VLDL-C

LDL-C VLDL-C
Groupl)
(mg/dL)
1 14.0+8.4° 18.6+2.1%
2 48.0+22.1° 24.349.9°
3 27.8+13.9" 23.043.3"
4 23.9+11.4° 22.9+4.8%
5 32.6+9.9" 18.041.9™
6 23.3+16.0° 17.8+4.8°
7 19.445.7° 17.6+4.8"
8 15.6+12.6" 15.444.8°

YRefer to the Table 4-1

Values were the mean + SD for 6-7 rats per group;

Values with the same superscript letter within the column were not significantly
different.

(8) 9 5 GOT ¥ GPT &4
T Y dFd 4F FEESY FolAl F GOT  (glutamic  oxaloacetic
transaminase) % GPT (glutamic pyruvic transaminase) &/ Table 4-99} #t}.

ATl GOT ¥ GPT 4L dx tixdtol] H&] fFodo=z uokth. GOT9

42 B dxzay oF FEFE Folaitd oAl Aol gldlou, o
FE= wolAl GOTe &Aoo tAih AstHArk. GPTY 4% GOTSE #22
Aol o, FW Holit(group 8)o1A 70.6+#202 unit/LE FthFEarel]  H] 3|
fFro)dem ggo] ugith GPTE w98 14, o9& EE ¢3E 5, 19,
AW, JA g, g o HH3A HolHor JFseted, ofF FEFE
wol= ol At Iy HHES AAAA T dS ZoE dEn
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(unit/L)

GPT
23.5+ 9.0°
114.2+44 4°
102.0+22.5™
91.6+31.2™
87.0+13.8"
84.8+10.2
87.7411.4™
70.6+20.2°

GOT
152.3+13.5°
301.2+78.5°
259.0+49.9
255.6+86.51°
243.4+36.6"
240.3+76.2°
246.0+32.1°
223.6+44.9%°

Group
Values with the same superscript letter within the column were not significantly

Table 4-9. Effect of various extracts on serum GOT and GPT activities of the rats
different.

Values were the mean + SD for 6-7 rats per group

DRefer to the Table 4-1
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o)< (group 4~8)°ll A

HWS  0.1%
AT} vk o

Table 4-10. Effect of various extracts on TC and TG levels in liver

(mg/100 g wet tissue)

Groupl) Liver
TC TG

1 2.73+0.37° 6.45+1.83°
2 3.27+0.16° 15.49+3.244
3 2.96+0.16" 13.52+1.58
4 2.87+0.59°" 11.87+2.02"
5 2.6240.32° 11.4441.67"
6 2.52+0.39° 9.10+1.53%
7 2.63+0.20° 11.99+3.70™
8 2.57+0.22° 10.6+2.39™

YRefer to the Table 4-1

Values were the mean + SD for 6-7 rats per group
Values with the same superscript letter within the column were not significantly

different.
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Table 4-11. Effect of various extracts on TC and TG levels in kidney and heart

(mg/100 g wet tissue)

Kidney Heart
Groupl)
TC TG TC TG
1 3.06+0.59° 8.58+1.32°° 0.90+0.18° 3.06%0.66
2 3.72+0.39° 12.93+0.78 1.01+£0.19° 4.70+1.98°
3 3.42+0.45% 11.56+1.90% 0.95+0.06° 3.59+0.88°"
4 3.27+0.19° 9.44+0.81%" 0.94+0.06° 3.38+0.29°
5 3.31+0.17%° 9.50+2.82% 0.85+0.16 3.11+0.61°
6 3.09+0.40° 8.15+1.40° 0.84+0.08° 2.79+0.87°
7 3.47+0.51%° 10.0342.34 0.93+0.12° 3.11+0.43
8 3.34+0.34%° 11.25+2.71> 0.88+0.15° 2.98+0.74°

YRefer to the Table 4-1

Values were the mean + SD for 6-7 rats per group

Values with the same superscript letter within the column were not significantly
different.

g 24 Sz 2 G S Table 4-120] yEbd uwpel Zoh 3
=822 FF> AATlA 1224941418 mg/g  (wet tissue)ol A+, i
xza oA 5661145 mg/g (wet tissue)® FAAFATE T FETo] oF
FEEe WOl Ad A I SRS bk A¥e Hloen, 59

FW®] 05% wolarolA Fo2<l S7H& et A

1 Ao @i sheke gadatel A 9.21440.788 mg/100 g wet tissue©] 3121,
487+0.299 mg/100 g (wet tissue)= +2]A<Ql FAE HT.
FW9 05% wola(group 8)°lA& 8.048+1.554 mg/100 g (wet tissue)E T
i zwtol HsiA fro o2 S7hE A

Ao Szl FE Aol M)
Age] B-AEY T o3 laWe FHoR =4
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streptozotocin®]|

phosphatase®]

o

o]

Z 2] 9] glycogen synthases

Table 4-12. Effect of various extracts on hepatic glycogen and protein content

Glycogen content

Total protein content

Group”
(mg/g wet tissue) (mg/100g wet tissue)

1 12.249+1.418 9.214+0.788°

2 5.661+1.450 5.487+0.299"

3 7.965+3.378 6.172+1.151°°
4 10.905:+4.559 6.601+2.101°°
5 10.383+3.994 7.05341.449°
6 11.686+6.443 7.47620.982°
7 11.158+4.155 6.983+1.399"
8 13.424+6.898" 8.048+1.554"

YRefer to the Table 4-1
Values are the mean + SD for 6-7 rats per group
‘Significant from diabetic control group p<0.05 (ANOVA followed LSD test).

2] 9] conjugated diene (CD) 3=
¢lste] 2 ol AAILStY] AEE
conjugated diene S 29 T gt FFE] Fo=E
Table 4-13°]4 K& o
OD/ge= FoAl S7tdd
oAELY] AT G o
Hol {o] %l Zpol7} gl
AEE AW A tstE
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Table 4-13. Effect of various extracts on CD levels in liver

(O.D/g, wet tissue)

Group”

Conjugated diene level

NN O s N

8

2.718+0.629"
5.301+1.516°
4.248+0.320"
3.909+0.525°
3.517+0.723°
3.48+0.966"
3.567+0.387°
3.254+0.660°

"Refer to the Table 4-1

Values were the mean + SD for 6-7 rats per group
Values with the same superscript letter within the
different.
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Table 4-14. Effect of various extracts on liver TBARS levels
(nmol MDA/100 mg, wet tissue)

Group” TBARS levels

1 4.457+0.292°
12.552+4.595°
7.772+1.782°
7.537+3.940°
6.685+3.225"
6.411+2.76"

NS G ok W N

6.337+2.926°

8 5.630+2.172°
"Refer to the Table 4-1
Values were the mean + SD for 6-7 rats per group

Values with the same superscript letter within the column were not significantly
different.

81.618+6.245%°] o1, T RIS 69.327+1.893% = Aol BlE] oA
HAE UEHIST 9% FEE Folrlde Fakst o] AeE= Ao,
05%° HE wola(group 6) R FW ol (group 8)lA+ ZH7} 77.130+0.727%,
77.778+1.628% % Tk thxaol Ble] FoH FUHE Hol dEx B AW Fitst
G4SN A E S FEEY Holdes 01%HETE 05%7F AAE

Ao FehH
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Table 4-15. Effect of various extracts on hepatic DPPH radical scavenging ability of

the rats

Group DPPH scavenging rate (%)

81.618+6.245¢
69.327+1.893°
69.945+8.432%°
71.898+4.932°
73.120+1.19°™
77.130+0.727>

g9 0 Uk W N R

75.395+0.167°>

8 77.778+1.628%
"Refer to the Table 4-1
Values were the mean + SD for 6-7 rats per group

Values with the same superscript letter within the column were not significantly
different (p<0.05).
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Table 4-16. Composition of experimental diets

(g/ 100g)
Groups

Ingredients Normal Diabetic  DMW-0 DMW-1 DMW-3
Corn starch 39.74 39.74 38.74 38.74 38.74
Sucrose 10 10 10 10 10
Dextrin 13.2 13.2 13.2 13.2 13.2
Casein 20.0 20.0 20.0 20.0 20.0
Corn oil 7.0 7.0 7.0 7.0 7.0
Cellulose 5.0 5.0 5.0 5.0 5.0
Mineral mix." 3.5 35 35 35 35
Vitamin mix.” 1.0 1.0 1.0 1.0 1.0
L-Cysteine 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2 0.2
Wa-song extracts - - - 0.5 0.75

Medicinal plant

composites - - 1 0.5 0.25

Normal : Normal control group. Received only basal diet

Diabetic : Diabetic control group. Received only basal diet

DMW-0 : Diabetic experimental group. Only medicinal plant composites was

added at a dose of 1%

DMW-1 : Diabetic experimental group. Wa-song extracts :medicinal plant
composites was 1:1 (w/w)

DMW-3 : Diabetic experimental group. Wa-song extracts :medicinal plant
composites was 1:3 (w/w)

YAIN-76™ mineral mixture ~?AIN-76"™ vitamin mixture.

1) A%F W5 9 Holag
G U A AFABFES % FEES 457 Folsh: o AT, 4
1A% 2L Aol EES e AIH= Table 4173 2ok

- 141 -



A 457k AT TS txTol A 38.33+13.29 g/4 weeksO 2 7 SEgLo
L, AEdtol A AAEFEY ofF FEES FolFoEA ulxdel HlE fode
2 F7HEAT. Aol & (FER)S thxrol H|s] DMW-0°14 7Hd &%k ov, DMW-1
I DMW-33tell = o4 ¢l Afol= AAoY, ok F=&29 H7MEe] B2 DMW-39
A Aeolado] vha Eu

Table 4-17. Changes in body weight, food intake and food efficiency ratio in

normal and diabetic rats

Final body . Total body
1) ) Food intake . ; 3)
Group weight (2/day) weight gain FER
(8) (g/4 weeks)
Normal 341.25+33.57%  18.85+0.76" 121.67+13.29° 19.67+1.36"
Diabetic 292.50+24.35° 18.72+0.43% 38.33+13.29° 9.70+1.74°
DMW-0 295.00+62.11° 19.04+0.54* 62.00+8.37° 14.42+2.08°
DMW-1 295.00+28.78" 19.44+0.19° 70.00+14.14° 10.26+2.68
DMW-3 291.25+39.80° 19.27+0.22" 67.50+11.65° 12.4242.37%
YRefer to the Table 4-16 ?Values are mean+SD (n=7)
JFER : Food Efficiency Ratio NS : not significant

]
el FAe ATl 3794040 g/100 goldl, Tk FETolAME
4.76+0.79~5.19+0.60 g/100 go W= Fo)H o=z 7rasilnt. 21732 Al vl 3|
)z, DMW-0, DMW-39l A4 fejd oz 1A% om, DMW-32 Adw 3t 2217}
&h gate] HlE] oA fFeA o R FAEHA S, DMW-0

FEsk oA Aleh A% 2 Aekel RAE RE HATNO F

- 142 -



Table 4-18. Effect of the medicinal plants composites and Wa-song extracts on

organ weight in normal and diabetic rats

(tissue g/100 g body weight)

Group" Liver Heart Kidney Testis Spleen

Normal 3.79+0.40°  0.34+017"°  0.7240.05  0.94+0.08°  0.18+0.01""
Diabetic 5.19+0.60" 0.35+0.15 0.88+0.06°  1.08+0.04" 0.20£0.02
DMW-0 5.13+0.62°  0.36+0.02  0.88+0.12°  1.07+0.13  0.19+0.01
DMW-1 491+0.34°  0.36%0.01 0.88+0.09°  1.10£0.08°  0.20%0.03

DMW-3 4.76+0.79° 0.35+0.02 0.80+0.11%°  1.06+0.14% 0.20+0.02

"Refer to the Table 4-16 “Values are mean#SD (n=7)
NS : not significant

A
H H
ATYRE AAE FW APIRFE L 4F FERO A7 FuAd W5
A S

ddo] 8740

3
T Hzak 7ZAaEo 180 o] FoliE 96.00 mg/dLE FEA P Fozrt
U] %=+ (Diabetic)> %A ddo] 20880 mg/dLelEd], XET Fo] &
180787k e A1 a7k glolTh

Ao EedE 2 &4F FEE° Folv(DMW-0, DMW-1, DMW-2)->-
197.60~199.00 mg/dL} o™, A ETF= Hola(DMW-0)<
29800 mg/dLz FHiuAE B3, AFAEF= okF
=
&

it
>
T

e

=g
S

T Fo] 60%7] 287.80 mg/dL= 7 we dgdt
7 =

4

Fo]Z(DMW-1)& =

Hodoh 1 o]Fe Hiak fAHE AFo|don, 180% o] FolkE  FIHA
FFHETtE fro)dos EUTh DMW-32 X% wol 30wl 27820 mg/dL=
7HE mekou, AA ghAs o] 1804 4 %ol 202.00 mg/dLE FHA] g}
frAbe o ® 3 E QT
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1_]_' = %
ok 92.83~95.00 mg/dLe] W= Fo2b7t gldvh. Bz (Diabetic)S B R 25
Z7] d9ol 31217 mg/dLelfl=H, A SURsIiew, AFAS 45t

351.00~365.33 mg/dLe] W= A7Fe] Fapghel] whe Foxk7t |l
FE29 H7MEFS 2Es DMW-0, DMW-1 ¥ DMW-3l| A &=
Holl wep ddo] ol om AH A

400
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0
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seo#e:s Normal —8— Diabetic DMW-0 = #= DMW-1 —#— DMW-3

Fig. 4-2. Effect of the medicinal plants composites and Wa-song extracts on OGTT
in normal and diabetic rats.

“PValues in a column sharing the same superscript letter are not
significantly different.
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Fig. 4-3. Effect of the medicinal plants composites and Wa-song extracts on glucose
content in normal and diabetic rats.
“*Values in a column sharing the same superscript letter are not

significantly different.

o
= | =
NgozRE A& WAoo I S A3 Fig 449 2ok

Lol

AdaE 12229 mg/dL, WEE 32443 mg/dLol=H, AAETE 2 9%
#2295 Fo3 DMW-1 2 DMW3E 77 27250 mg/dL, 25824 mg/dL
el H& FelHow FaHdTy Aol Aol mlus] & w FuFdd o
I xE FEES HolF TR AfAEd=d el W FuAe d9
Astell B maapAQl Aow AeE AT
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Fig. 4-4. Effect of the medicinal plants composites and Wa-song extracts on glucose

in serum of normal and diabetic rats.

a-e

Values in a column sharing the same superscript letter are not

significantly different.
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Fig. 4-5. Effect of the medicinal plants composites and Wa-song extracts on
glycosylated hemoglobin in serum of streptozotocin induced rats.
““*Values in a column sharing the same superscript letter are not
significantly different.

4
2
0

MNormal Diabetic DMW-0 DMW-1 DhW-3

Serum protein [mgfdL)

Fig. 4-6. Effect of the medicinal plants composites and Wa-song extracts on serum
glucose and total protein content in normal and diabetic rats.
“Values in a column sharing the same superscript letter are not
significantly different.
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& 4, %

a oA AFe AR FER oF FEES Folddes W 4 T A4
FozdE 9 AT FFS AT 23 Table 4199 vk T AHS A
o A 193.26+5.95 mg/dLo|l=H], x| A& 287.33+7.78 mg/dLE Yk T
o8 FoJHow FTFHAT. AFAETEN oF FEES ol AFTAANE
9 "ol F7hEel wEl folHem AaElon, DMW-3L  183.86+11.40
mg/dL® AT FARE FEow I&HEAT. I FUzHES AATAdA
47.56+4.32 mg/dL, HETNHE 62054619 mg/dLE FoFoz F7lE o,
DMW-0 3 DMW-1ellA A3t #o]4Ql Afel7} A 3dth. T4

36.9742.60 mg/dLolA=H,  AAEF=IH  dF  FE=S  FHolTdoEA

34.65+1.25~38.74+2.48 mg/dLe] W= w3t FARE kol dnt.

F A4, 5 FA2HE 2 A §F
1

o

7

L 2 A

Table 4-19. Effect of the medicinal plants composites and Wa-song extracts on total

lipid, total cholesterol and triglyceride in normal and diabetic rats

(mg/dL)
Group" Total lipid Total cholesterol Triglyceride
Normal 193.26+5.95 47.56+4.32° 36.97+2.60°°
Diabetic 287.33+7.78° 62.05+6.19¢ 46.12+2.55¢
DMW-0 262.2245.81° 54.9143.93"™ 38.74+2.48"
DMW-1 246.62+9.37° 53.12+8.02°° 35.06+2.06°
DMW.-3 183.86+11.40° 56.50+2.79" 34.65+1.25"

"Refer to the Table 4-16 “Values are meantSD (n=7)
“UValues in a column sharing the same superscript letter are not significantly
different.

9) 8% HDL-C ¥ LDL-C ¥
B e 8 1 AR FES g FEES Fold9e W @Y HDLC %

5l A3} Table 4-203F 2t}
HDL-C+= %%%7 2 d3do] 89 FU2HUES AAse] F2eE o2y
71 O

= -1
22 WEel (oR gwdtel aFAoR MUNNORH AF TASHE FEE
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A &A1 71=d] #od 3l (Castelli WP. et al 1986), 8% LDL> AX ®WHol =840
Agts]o] -4 71eF 22 oA Al A ¥ =6l (Goldstein JLZF Brown MS. 1983), LDL 4
A F-Slell Agtol AVAY &do] HAawW LDLol AfHA Rotar g o=
Felgo=xm €3 T LDL %7t 4<sdtA ¥W, LDL-Zd 22 Zd2HE9
T ey o Uiy} wxxAd  FHiHES 8 SHAVIREN T
sls A7) Atz dEA JvkSmith EB. 1974). Y 9 e 4 =
HDL-C9] &ak& Aol 36334215 mg/dLollem, thzTolA  30.00+2.70
mg/dLE Ao Wtk AARIFER oF FEES A
DMW-0 3! DMW-12 Wtz ol x7F Ao, DMW-32 tixto] Bla) 4
o7 FsHol 9k kol FhE wel e 2 2AF o €5 HDL-CO 3=
o] T7t¥= Ao w YEETh

LDL-C &2 AAwolA 6562031 mg/dLolEdl, thERatolE 21.70+1.73
mg/dL= ¢ 3ujAE F7HEd=H, AFAEd=d 4F FE=2 Folz Fol4e

h
2 7tAaEE Agolgdon, E3 DMW-394 @37} 714 =9tk

0

Table 4-20. Effect of the medicinal plants composites and Wa-song extracts on

HDL- and LDL-cholesterol in normal and diabetic rats

(mg/dL)

Group" HDL-C LDL-C

Normal 36.33+2.15°? 6.56+0.31°
Diabetic 30.00+2.70° 21.70+1.73¢
DMW-0 32.03+2.22%° 15.804+1.40
DMW-1 33.03+1.88%* 17.56+2.87°
DMW-3 34.35+3.54" 13.21+0.74°

"Refer to the Table 4-16 “Values are mean+SD (n=7)

““Values in a column sharing the same superscript letter are not significantly
different at p<0.05

(10) GOT, GTP, ALP ¥ amylase &%

G 8 AFH AFAEIGEH oF FEES wolsRE wW 3 GOT, GIP,

ol
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ALP 3 amylase &3S 543 23+ Table 4-219 2t}

GPTE w4 14, & T+ T < o R B e
HAZ A Fo]A 02 AFFsl=t], GOT
9 oAy Frle] HafAlelA e =
64.80+8.56 u/mLo| A=, HETS 81.00£3.87 u/mLE 8oz F7tE ). Aok
AEGET} o FEFES Fold AT E 62.40+2.88~68.00£3.39 u/mLe] ¢
Rom, AT FolArt AJnk GPT A EE AATolA 8.60+055 u/mL, W=
Fol| Al 13404152 u/mLE GOT @A &9} nla7lxz Godoz Z7tE ) o] &

=
g A= oF FEES HolToRN FoHor Hass Aol

=
LAgolofoll = A, Al

o

Table 4-21. GOT, GPT, ALP and Amylase activities of serum in normal and

diabetic rats treated with medicinal plants composites and Wa-song

extracts
GOT GPT ALP Amylase
Group"
(unit/mL)
Normal 64.80+8.56% 8.60+0.55™ 24.90+1.81° 632.81+4.55°
Diabetic 81.00+3.87° 13.40+1.52° 44,5543 53° 753.13+7.68°
DMW-0 68.00+3.39° 10.20+1.30° 34.51+1.81° 726.1623.034
DMW-1 65.20+5.89° 9.75+0.96" 34.56+2.74° 714.15+1.48°
DMW-3 62.40+2.88° 7.60+1.14° 26.79+1.80° 703.70+3.42°
"Refer to the Table 4-16 “Values are mean#SD (n=7)

““Values in a column sharing the same superscript letter are not significantly
different at p<0.05

ALP &4& Tk FAHA FrtE =, 2AES, Aoy wrke] Hfol o 1h
ol w5t vl Folirt HAsto N dA FYAHE TRt Fscte o=
A4 JATHKim KH. 1980). &7] ZA¥}olA ALP 2442 A g0l A 24.90+1.81 u/mL
olA=dl, DMW-09 DMW-1ol4 = frolxb7t glol o, k& F5=9 7ol &7t
FE o)Al #AAE B

=
g% amylase®] S7h= HF E4S Ul AR of&H =, & AddM= A
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T i FFH *ﬂokxﬂ %L%?Jr ok FEES Folsgls W 4 TBARS &%
3} DPPHell ¢Jg aHitst &4 & 543 Z3= Table 4-229F #tt,
Aabtol A d% TBARS 332 27.26+1.86 mmol/mLoP*-Erﬂ, o) ZatS 49.73+1.78

mmol/mLfr_ fFoldo s Z71E%d | ZtE4E go)xo
Z2E R o, DMW-39A= 30.39+42.21 mmol/mL= 23 TR o) P S s g
gaksl g ASAEFTET 9‘& FEES Ao A 61.38+4.31

H pul
~78.2443.08% ] = Kol AYwHT FoH o R 2 FYS dERAH.

r l[‘
1o
oy
o
e
i
o
A
o
oft
o

Table 4-22. TBARS contents and DPPH scavenging activity in serum of rats treated

with medicinal plants composites and Wa-song extracts

Group” (m"ll;]iﬁ;{rim DPPH scaw(ez/ging activity
Normal 27.26+1.86™ 50.3245.11°
Diabetic 49.73+1.78° 39.7842.95
DMW-0 39.64+3.68° 61.38+4.31°
DMW-1 32.0143.37" 71.24+3.28°
DMW-3 30.39+2.21% 78.24+3.08°

YRefer to the Table 4-16 “Values are meantSD (n=7)

““Values in a column sharing the same superscript letter are not significantly
different.

12) % =4 T F A4, T FHzHE 2 SAAAY

g 2Ae] T A4, & ZdaHE 2 S 9 Qg A3+ Table 4-23

WA P 240 B AAE Aol A 14.3440.66 mg/gol =], R4
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A o] o s FUHEA whe] AR EgtE R ofF FEES HolgeR
o

= =
A 2 Ed, DMW-3S 15434041 mg/go 2 a3 A3 FFodth %

A
= H
1.814#0.23 mg/g, ¢}% FE&=2 F7MES S/ wet oA,

[e]
™ T
Ak SAA LS dFzelA 10.83+1.36 mg/golA =, MFAEFE 2 o

A 2 =
S Folgo 2N 6.18+0.28~6.45+0.95 mg/g2] W= G4 FARSE kol it

Table 4-23. Content of total lipid, total cholesterol and triglyceride in liver of rats

treated with medicinal plants composites and Wa-song extracts

(mg/g wet liver)

Group” Total lipid Total-cholesterol Triglyceride

Normal 14.34+0.66" 2.05+0.39" 5.68+0.35°

Diabetic 18.44+0.50¢ 2.36+0.26° 10.83+1.36"

DMW-0 17.1141.33" 1.81+0.23% 6.45+0.95"

DMW-1 16.94+0.59" 1.76+0.15% 6.401.11°

DMW-3 15.43+0.41° 1.5040.46" 6.18+0.28"
"Refer to the Table 4-16 “Values are mean#SD (n=7)

““Values in a column sharing the same superscript letter are not significantly
different.

=/

13) A =4 F F A4, T FuzHE 2 SAAY T
A Al A T AL, T FUlzdHE 2 AW IS SAT A Table
42494 A A 24 W F AL FF
(24.03+2.16 mg/g)°l A el 27 RIAeh. Wl
Froma 10.64£1.31~1545+2.89 mg/gel W R FIHoR A on,
DMW-3ol| A= 7H¢ @& =g Hlth & 2} 2
(DMW-0)ell Al thxat3 o927 iloy, 8% F5E58 A Mg dadts 4
o

Fe Btk 2y ofF FEEe WU wE foAes sl o4
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9|27} §1% oth, DMW-32 6.1440.73 mg/g o= 7}

o
T

el

TR

Table 4-24. Content of total lipid, total cholesterol and triglyceride in kidney of rats

treated with medicinal plants composites and Wa-song extracts

(mg/g wet liver)

Triglyceride

Total-cholesterol

Total lipid

Group

2.34+0.47° 7.81+0.69°

19.97+1.79%

Normal

3.20+0.26" 10.40+1.40°

24.03+2.16°

Diabetic

15.45+2.89° 2.95+0.27" 8.79+0.79"

DMW-0

15.3345.64° 2.45+0.57° 8.27+0.44°

DMW-1

2.41+0.29% 6.14+0.73

10.64+1.31°

DMW-3

YRefer to the Table 4-16

a-C

=7)

“Values are meantSD (n
Values in a column sharing the same superscript letter are not significantly

different.

Col

w

276.70 mg/g
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t], @i (Diabetic)
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< 493.44 mg/go|

o
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Fig. 4-7. Effect of the medicinal plants composites and Wa-song extracts on
glycogen contents in liver of normal and diabetic rats.
a-d . . .

Values in a column sharing the same superscript letter are not

significantly different.

(15) & =2 % TBARS &3 2 3tats}l g4
g Z2A oA AdIbste] WA= TS FAMEH] flete] #Aks B o 23k o
Al A A== MDA 55 w48 A 3= Table 4-259F 2t}
g 229 MDA 452 Aol A 211.40425.58 mmol/go] =], kol A=
364.39+17.36 mmol/go| ATt kA EZE B oF FEES Fold APTAAME K
Py o o

2 AaE%e, DMW-SOH/H 164.27+7.63 mmol/go. 2 7}F @& s B
o g A0 ksl e Gt (74.5044.22%)00 H1E) Rl A 49.8642.72% =
Ve oF 33% A= Z.}iﬂ‘%iﬂr. AopAEges W ogF FEE25

T 61.64+2.85~68.45+2.32%°] W= ol ow FTFH A
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Table 4-25. TBARS contents and DPPH scavenging activity in liver of rats treated

with medicinal plants composites and Wa-song extracts

; TBARS DPPH scavenging activity
Group )
(mmol/g wet liver) (%)
Normal 211.40425.58" 74.5024.22°
Diabetic 364.39+17.36° 49.86+2.72°
DMW-0 286.59+11.16" 61.64+2.85"
DMW-1 256.53+12.59° 63.561.97°
DMW-3 164.27+7.63° 68.451+2.32°
"Refer to the Table 4-16 “Values are mean+SD (n=7)

““Values in a column sharing the same superscript letter are not significantly
different.

(16) A =2 F TBARS &= 9 ksl g4

A 24 T AdIste] w A= FEs A EQ] MDA FEoRE AT 4
J}+= Table 4-263} #t}.

27 229 MDA G2 GrellAl 228.11+£14.79 mmol/go =0, tlZtol A=
377.55£30.99 mmol/go] ATt AY oA 5
ojHow Ao, oF FEE

A x2Ae] kst @S
(DMW-0)0ll = 57.72+4.47% = o)
7} 66.504£3.71%, 69.24+2.42% % 9}% FEE| 7}%&01] = Ax}—;— 219

AdIptstE e wkeAol w2 FETlel fal AZEHA A ExsAAe]
AhshA faElE oA *@W 2EY 29 AH7F HE MDA #32 7|#HEE 7
7F & Aoz BiuEo] 9ltf(Behrens WAYF Madere R. 1991). HFof i A -of A]
e I Nﬂﬂ TBARS o] 717} 364.39£17.36 mmol/g,
377.55+30.99 mmol/gql Ao 2 Mol 7ye] wE o7t A How wukEr)

:(o
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Table 4-26. TBARS contents and DPPH scavenging activity in kidney of rats treated

with medicinal plants composites and Wa-song extracts

TBARS DPPH scavenging activi
1) ging ty
Group (mmol/g wet liver) (%)
Normal 228.11+14.79° 70.01+2.07°
Diabetic 377.55+30.99¢ 53.33+4.67°
DMW-0 336.36+21.73° 57.72+4.47°
DMW-1 289.22+2 87° 66.50+3.71°
DMW-3 275.02+8.58° 69.24+2 42"
"Refer to the Table 4-16 “Values are mean#SD (n=7)

““Values in a column sharing the same superscript letter are not significantly
different.
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2. As 2y

7t AE F e gd

AF PAAE AL AEFI RAW264.72 3= AL = 23 (M&thsta o3ty
sk F AFA)ddA TSkt AlEZEYS 918 DMEM HjA]¢] sodium bicarbonate
(NaHCOs;), &4 #1(100 units/mL, penicillin, 100 mg/mL streptomycin), 10% FBS
(fetal bovine serum)E #H7}s 7S o] 839l o, 37C, 5% CO, w&F7]olA s}
Atk g 77t AxE dFdel 2~3% refeedingdtil 7~8%4 Wkl PBS
(phosphate buffered saline)®} 0.25% trypsin-EDTA &N o= HAS AELE
AT 5 JAE dAFEe] wAE Y dFow HAEVE saF 24t
2 Z3tsto] 75 m’ cell culture flaskol 10 mL¥ UA & Easto] FYsta 7
6~7dvtth At wiFetHA AP ARESHAT

o14 ¢+ M 3EF9 HeLa, HepG2, HT-29,718] 3L MCF-7 & 3 A% F 23 (A1)
g ot oF Aol A FstTh AlEviS 1% DMEM HiA el sodium
bicarbonate (NaHCOs), &3 #1(100 units/mL, penicillin, 100 mg/mL streptomycin),

o]
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10% FBS (fetal bovine serum)E& FH7}3+ 7S o835kl om, 37C, 5% CO, wl%7]d
A wjeFstith wigE Zhzte] MEE 5o 2~39 refeedingdlal 7~8Y who| PBS
(phosphate buffered saline)®} 0.25% trypsin-EDTA 8o 2 FAs AEZE 78]t
A & JAAR AR wiAE Y o w ARV FaF BAEHEE
2 23ksto] 75 mn® cell culture flaskd] 10 mLA® 4A 4 E3bslo] F

2~3vkeh Aty wjeFatE A APol AHgsHac

. gatsr A4 S

A E NOAEHEQl NO, = Griessit-ga ©]-&sto] SASAT AEYf S
flat bottom 96well plated] 100 ulL® @i 7] Griess A 9F0.1%
N-1-naphthyl-ethylendiamine in H,O : 1% sulfanilamide in 5% HsPO; = 1:1)&
A7yt 103t ‘ﬂg/\]ﬂ %, microplate reader (ASYS Hitech GmbH, AUSTRIA)=
570 nmollA] T3 E=E =AY Nitrited 5%E+F sodium nitriteE 32 umol A 0.25

um7Z7HA] 28] 4 fﬂ*ﬁ*ﬂoﬂ #ET AT vlalste] Alqke i

1

O

rlo

£7% X+ lipopolysaccharide (LPS)E RAW264.7 Aol Z7}3}
S NS 3gEte] A% Ao EFH IL-6, TNF-a, GM-CSF]
&S S48t 5 U FA|E coating buffer (0.1 M NaHCOs)oll 3]4]3}o] plate©l]
CollA sk WA 3 v washing & 4(0.05% Tween 20/PBS)C.2 A%
o)== ol (10% FBS/PBS)OE blockmgﬂ g S

3

AlZE B avidin—peroxidase% A7vstal, 71 (2,2 -azino-bis, 0.1 M citritic acid, H>O»)
S Yol HAA7IE= a4 A H(enzyme-linked immunosorbent assay: ELISA)S ©]
m

icroplate reader® 405 nmol|A 3 %=5 5435t

2}. Sulforhodamine B (SRB) assay

Axdid S o] gste] AEFA oY FAS SA 8= SRB assays AH8-3F3
tf. GAHEE 96well plated] welld 3x10°/mL7} 5 == seedingdlil 24417t wf g3t
T MEZ7} platedd] H#HEH A8 F5= 100uLE H7F ¢ % 37C, 5% CO; incubator
oAl skl vl 48A17F Fofl wiAlE AIAT F 09% NaCl® $H AL, 10%
TCAE F7Fste] 4TColA W BAEAH. 1AF § TCAE AASAL SF5= 5H
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P>

A1

S F Ao AxA 7], o7 04% SRB 100 pLES 3 7}sle] 308 HoF
o} 1831 1% acetic acid® 5 A& 3 ThA] ALoA AZAIZI 3 0.01M tris

baseS 150 uLE #H 713 3 520 nmoll 4] 3 =S5 =43}

)

"}, Cell morphology and nuclear staining

e AXE multiwelld] 1 ><104cells /35mm-diameter®  DAPI  staining?}

morphology 41 flgto] wiksh = 37ColA 2443 748k & o FEEo] 1t
b Aol mAl= &S ST

H}. Flow cytometric analysis of cell cycle

HepG2 AIEEL 10 ecm 8 FH Aol 3x10°7) 9] frate] e 5 244
2+ & Ff(floating) ¥ 2 trypsin 2] F2H(a dherent) AEZELS 7Fo] BAL
Atk =Y AEES PBSol %9 70% ole2d Hfdle] AL FoA 3083 F
of ATt nAHH AESS A4l Eeste] olghEES AL ice-cold PBS®

Al % 45 pg/mLe] propidium iodide (PI) % 500 ug/mL«] ribonuclease A7} ¥
PBSell 5319 iceoll Al xFFsle] 3083+ wlkgk ¥ Becton Dickinson FACSC alibur
flow cytometer (Becton Dickinson, San Jose CA, USA)S o]&3sto] &4138k3l T

A}, MTIT assay

Hj gkl Zb7be] FAEE= PBSE AlH S £ 0.05% trypsin-EDTAZ H-2HE MEE &
g3 5 AAEeste JAE GAEE wiH o] oAl BAF A v 20 uLE F @l
tryphanblue 20 uL9t # E3ste] AEFE st 44 dAEE 4x10%
cells/mLE X5 Z4dste] 77 100 uLA S 96 well plateol] 5 &3kt 37C, 5%
CO; incubatoroll 4] 24A13F vl eFst & wjA]E A A% v} 50, 100, 200, 500 % 1,000u
g/mLE FxE X783 free RPMI A& ZF 100 pLA 7Fste] SLd3E oA thA
24113 v FeERin) olmf IO R = AlRE FHrshAl B2 free RPMI HIAE 7}
sh Tt vl & PBSOl 5 mg/mLe] FEE A MTT €95 7} wellel 10 ulX
74ek % 3A1%F &Rt incubatoroll A HIFERSAT). o] o AESHE Al ESF MTT9R] REE
o2 Ad¥ formazan A7 A E A AT & DMSO 100 uLell ¢ plate shake?l
Al 303 WESAIZl F ELISA readerE ©]-83lo] 540 nmollA &3 =5 574351

1&g AEagn

12

=
m
Lo
o,
o3l
2
>
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FTAx 9 s4A1x 4% EFFE(Table 51 ~ 5-3) 2 gt
[e)

2
BAE gz HEle sn oEzH oz fay

(Table 5-4 ~ 5-6)& 7}t 2% | 32
of distAA NS FESSITh F F FEES S dAHAEE SASAAA A
st LS FstE S o F ANl

Table 5-1. Effect of hot water extracts of sun dried Wa-song on the production of

nitric oxide in a macrophage cell line

Concentration (mg/mL) 1 0.5 0.2
Control 11.441.13 - -
LPS (10 ug/mL) 14.26+0.04" - -
ngggn?tfa‘?t of 12.070.07 11.98+0.33 11.740.357
Kaemperol 8.64+0.23" 9.440.13 10.35+0.49
Quercetin 8.48+0.395 9.03+0.20° 11.47+3.38

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus
extracts for the production of nitric oxide. After 24 hours of culture, the amounts
of NO production were measured by the Griess method as decribed under

materials and methods.
p<0.05: Significant difference between untreated control and other experimental

groups.
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Table 5-2. Effect of hot water extracts of hot-air dried Wa-song on the

production of nitric oxide in a macrophage cell line

Concentration (mg/mL) 1 0.5 0.2
Control 11.40+1.13

LPS (10 pg/mL) 14.2640.04"

Walehextract of 11.63£0.23" 12.07+0.85 11.43£0.13"
Kaemperol 8.6410.23" 9.40£0.13" 10.35+0.49
Quercetin 8.48+0.39 9.03+0.20° 11.40+3.38

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus
extracts for the production of nitric oxide. After 24 hours of culture, the amounts
of NO production were measured by the Griess method as decribed under
materials and methods.

p<0.05: Significant difference between untreated control and other experimental
groups.

Table 5-3. Effect of hot water extracts of freeze dried Wa-song on the production

of nitric oxide in a macrophage cell line

Concentration (mg/mL) 1 0.5 0.2
Control 11.40££1.13

LPS (10 ug/mL) 14.26++0.04°

ngggn?tfa‘?t of 11.66+:+0.26 12.14+0.03" 11.36+:+0.62
Kaemperol 8.64++0.23 9.404+0.13° 10.35++0.49
Quercetin 8.48++0.39 9.00+0.203" 11.47+43.38"

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus
extracts for the production of nitric oxide. After 24 hours of culture, the amounts
of NO production were measured by the Griess method as decribed under
materials and methods.

p<0.05: Significant difference between untreated control and other experimental
groups.
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Table 5-4. Effect of ethanol extracts of sun dried Wa-song on the production of

nitric oxide in a macrophage cell line

Concentration (mg/mL) 1 0.5 0.2
Control 11.441.13

LPS (10 pg/mL) 14.26+0.04

fihano extract of 11.3440.39 12.2140° 12.9440°
Kaemperol 8.64+0.23" 9.40+0.13" 10.35+0.49
Quercetin 8.48+0.39 9.03+0.2° 11.443.387

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus
extracts for the production of nitric oxide. After 24 hours of culture, the amounts
of NO production were measured by the Griess method as decribed under
materials and methods.

p<0.05: Significant difference between untreated control and other experimental
groups.

Table 5-5. Effect of ethanol extracts of hot air dried Wa-song on the production of

nitric oxide in a macrophage cell line

Concentration (mg/mL) 1 0.5 0.2
Control 11.4+£1.13

LPS (10 ug/mL) 14.26+0.04

fhanmextract of 10.81£0.16 12.05+0.49 12.09+1.9
Kaemperol 8.64+0.23° 9.40+0.13" 10.35+0.49
Quercetin 8.48+0.39 9.03+0.2" 11.4743.38

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus
extracts for the production of nitric oxide. After 24 hours of culture, the amounts
of NO production were measured by the Griess method as decribed under
materials and methods.

p<0.05: Significant difference between untreated control and other experimental
groups.
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Table 5-6. Effect of ethanol extracts of freeze dried Wa-song on the production of

nitric oxide in a macrophage cell line

Concentration (mg/mL) 1 0.5 0.2
Control 11.441.13

LPS (10 pg/mL) 14.26£0.04"

fihano extract of 10.6240.1° 11.06£0.33 10.5740.1°
Kaemperol 8.64+0.23° 9.40+0.13" 10.350.49
Quercetin 8.48+0.39 9.03+0.2" 11.40+3.87

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus
extracts for the production of nitric oxide. After 24 hours of culture, the amounts
of NO production were measured by the Griess method as decribed under
materials and methods.
p<0.05: Significant difference between untreated control and other experimental
groups.

Table 5-7. Effect of Wa-song extracts on the production of nitric oxide in a

macrophage cell line

Concentration (mg/mL) 1 0.5 0.2
Control 11.4+1.13
LPS (10 pg/mL) 14.26+0.04
Sun drying 12.07+0.06' 12.0+0.32 11.77+0.35
Water .
Hot air drying 11.63+0.23 12.07+0.85 11.43+0.13
extract )
Freeze drying 11.66+0.26 12.14+0.03 11.36+0.62
Sun drying 11.34+0.39 12.21+0 12.94+0
Ethanol »
tract Hot air drying 10.81+0.16 12.05+0.45 12.09+1.9
extrac . »
Freeze drying 10.62+0.10 11.06+0.33 10.57+0.1

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus
extracts for the production of nitric oxide. After 24 hours of culture, the amounts
of NO production were measured by the Griess method as decribed under
materials and methods.
p<0.05: Significant difference between untreated control and other experimental
groups.
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Table 5-8. Effect of Wa-song extracts on the secretion of various cytokines in a

macrophage cell line

Cytokines (pg/mL)

Conditions
TNF-a GM-CSF IL-6

Control 147.249.6 501.70+2.8
LPS (10 pg/mL) 1216.67+35.7 254.8+4.9° 2546.50+11.7°
W Sun drying 805.23+15.3° 104.5645.8° 1603.35+10.3"
ater « " .
tract Hot air drying 659.37+£16.5 87.66+13.7 1276.92+32.1
extrac * * *
Freeze drying 708.45+10.9 78.95+23.1 1478.651+9.3

Sun drying 689.87+21.6 93.65+18.3° 1132.049.3"
Ethanol . . .
tract Hot air drying 632.98+18.4 89.12+13.2 1342.57+£13.76
extrac * * *
Freeze drying 650.69+16.35 100.37+21.6 1464.59+11.95

RAW264.7 cells (5x10° cells/well) were stimulated with LPS or Orostachys japonicus

extracts for 24 hours and the supernatants were assayed for various cytokines.
Cytokine levels in culture supernatants were determined as described under
materials and methods. The results are expressed as mean + SD of triplicate assays.
p<0.05: Significant difference between untreated control and other experimental
groups.
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WAAELE SASHAI7]= LPSel ofate] @2 4Fe] IL-6, TNF-a, GM-CSF A4ke]
EHe do® yeist a28a ok FEES FAUbsS W, FA dixzTol st
o] TNF-a, GM-CSF 3! IL-6°] ZH|7} S7kehs 218 & 5 Atk ol2ld diAAx

]

Aol g7kl A BAAES 4G A7 LPSuT A debdth meby b
FEEES QAAEE BYRNA GFR AolEAeS Rulste] FFF I WY I
e st A RARA,

o 9% FEEY GAXE AF 9A &%

Sulforhodamine B(SRB)= + 719 sulfonic groups 7H B P9
aminoxanthene®d A} o} 0. = whuld ¢l Ao de] AL-§¥o]X= bromophenol blues}
naphthol yellows®} rAFSITE ¢FAEd Y W SRB+= trichloroacetic acid(TCA)= 117 ¥
AlZU el dd Q7] ofw| =2k 3_}7] Agetnm Ao Wreel A4 Aot ¢

£ Yolr7] 915t SHAl*E(HeLa, HepG-2, HT-29
2 MCF-7)& ol 06}04 SRB assayfé— o g3 F=E AfadE AT
Table 5-9v= ¢} FEaol ek 1Al ek AlA2FQl MCE-7 Aol tiste] <A

Table 5-11¢4 HepG-2 AlEol| 3t ok F==¢ A& a3,
Foll gk o FE2E9 I ade E55E
Holx ¢Fko}, FETolAE 100 7]
ohoole et Ak Al Fet Aﬂ}. Rl MCF-7 Ak QUAl thdeh AlZ]] HT-29¢]

W) WaE W Be welt,
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Table 5-9. Inhibitory effects of the extracts from Wa-song on MCF-7 cell growth
(Cell death, %)

Concentrations(ug/mL)

200 100 50
sw? 51.57+4.68" 35.33+1.78% 28.86+1.56°
HW 35.01+0.44 27.44+1.78% 3.71+0.22°
FW 38.17+4.46° 31.86+0.44" 27.44+1.33%

SE 43.53+0.89 35.17+1.56% 30.59+0.44"
HE 51.73+0.89" 48.89+0.448" 46.52+1.568
FE 42.74+0.22F 37.53+3.12° 31.70+0.66™

YRefer to the Table 3-26
*"Means with different superscripts in the same row significantly difference(p
<0.05).

Table 5-10. Inhibitory effects of extracts from Wa-song on HT-29 cell growth
(Cell death, %)

Concentrations(ug/mL)

200 100 50
Sswh 49.4+3.71" 40.20+8.26™ 25.25+.3.64°
HW 48.3+0.21™ 38.22+2.94° 25.20+0.49"
FW 58.37+1.75% 54.46+2.52° 50.84+2.45%
SE 57.72+1.26° 51.09+9.10% 46.47+1.19™
HE 58.47+1.19¢ 55.94+0.98¢ 48.17+0.63™
FE 59.11+6.30¢ 58.1745.53" 55.64:+4.06"

YRefer to the Table 3-26
““Means with different superscripts in the same row significantly difference(p
<0.05).
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Table 5-11. Inhibitory effects of extracts from Wa-song on HepG-2 cell growth
(Cell death, %)

Concentrations(ug/mL)

200 100 50
sw? 29.83+3.32% 23.93+0.15° 6.3743.99°
HW 32.6042.07 22.20+0.22°¢ 12.17+1.55%
FW 31.03+5.17% 22.47+3 55% 11.70+0.44°
SE 32.71+4.29% 23.3545.98 16.14+1.99
HE 30.51+7.24% 20.53+2.44% 6.27+3.69°
FE 34.64+2.44" 30.88+0.96 16.77+8.05

DRefer to the Table 3-26

“"Means with different superscripts in the same row significantly difference(p
<0.05).
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Table 5-12. Inhibitory effects of extracts from Wa-song on HeLa cell growth

(Cell death, %)

Concentrations(ug/mL)

200 100 50

Sw" 18.93+4.45% 14.52+0.82% 12.83+1.71°
HW 38.09+4.59° 38.38+1.30° 22.51412.94°
FW 22.31+0.89" 19.12+0.62" 15.1042.60°°
SE 49.23+0.48° 17.18+0.62%" 15.63+0.48"

HE 17.81+0.68% 16.21+4.18" 16.07+2.05%
FE 16.26+1.37%° 17.62+1.78% 15.10+4.52%°

DRefer to the Table 3-26

*®Means with different superscripts
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A : Control B : Wa-song 0.2 mg/mL

C ° Wa-song 0.2 mg/mL
Fig. 5-1. The Wa-song induced morphologic alterations and nuclear fragmentation.
(A) Control (untreated) HepG-2 cells. (B) HepG-2 cells treated with 200 n
g/mL extract for 48h. (C) DAPI staining of nuclei of 200 ng/mL extract
treated HepG-2 cells for 48h.

. % FEE9 FACSY ¥ AEF7) ¥

FEE9 1+ Ao g flow cytometryel 93 cell cycle W3E 574

A= Fig. 529 #th Fig. 52914 S phase block®] 23.17%°14 13.92% = cell

population©] 743} o™ G2/M phase®] cell population= 3.37%°l 4 14.00%=

Za3 Hlasle] Wstelglth, AEoA FEe oY /9 ¢ EEES cancer cell
o

o] A4S AXs=H, ol G2/M cycle®] T7F=E & 4 Atk G2/M phase cell
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rot
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cycleol] €3t HepG-2 liver cancer cell® A7dA a7 dAgth= AS & + don
dutg o ogostHQl SR o FEwo] FABAC v FEEdS &
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O o
0 200 400 600 0 200 400 600
FL2-A FL2-A
A : Control B : Wa-song 0.2 mg/ mL
Control Wa-song 0.2 mg/mL
M1 0.85 11.06
G0/G1 71.850.35 60.500.28
S 23.170.12 13.920.17
G2/M 3.370.09 14.000.25

Fig. 5-2. The Wa-song induced cell-cycle distribution in human liver carcinoma
cells. HepG-2 cells were exposed to various concentrations of its extract for
24 hr, and the cell-cycle distribution was analyzed as described in the text.
Results were expressed as the percentage of total cell number. The values
given are the meantSD of at least three independent experiments, each
performed in triplicate.

vh okF FEE R AGA EF 2AHEY FAE AF dAT

obF, WMy, FE H A 5 4T A FEES sHoR EHT
oF FE2E0 HAE g A5AE FdE& MIT assays soto] A
Table 5-13 ~ 5-153} -t}

MTT(3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyl tetrazolium bromide)™ 4Fo}Ql= Al
o] mEFE=gol W] =43} oxide-reductasel] & AZEo] 93] Ao HE}
/\ﬂ,] 29 A formazan< 3 A o]-"7 o]‘: Q.gﬁou/] HL/\HXM: g%gi éxéfg}gi}q

ool MESS A== W o] thDnizot FDS Rite L. 1986).
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AFAMESD AGS AlFEoll i BSAS S 9F
46.49+1.17% =2 5% o]EH o= HAp F71ekS th(Table 5-13

=59 A 26.90+2.81~

4

~—~

Table 5-13. Inhibitory effect of the hot water extracts from Wa-song, medicinal
plants and their mixture in AGS cell growth
(%)

Concentration(ug/mL)

Samples
100 250 500 1000

Medicinal plants
P 26.17+1.32°  28.09+1.00™*  30.06+4.82°*  53.64+0.87

composites®

Wa-song extracts 26.90+2.81°  3583+1.83"° 42274256 = 46.49+1.17"
MW-1%* 19.78+1.06™  24.05+4.41°* 32434253  45.02+1.30*
MW-3#+% 20.83+1.11°*  25.96+3.43"*  3851+3.03®  44.85+1.52%"

*Medicinal plants composites : Poria cocos wolf, Atractylodis rhizoma and Amomum
villosum were mixed with same ratio(v/v).

**MW-1 : medicinal plants and Wa-song composition extracts were mixed with
same ratio, 1:1(v/v).

**MW-3 : medicinal plants and Wa-song composition extracts were mixed with
1:3(v/v). ““Means with different superscripts in the same row are significantly
different at p<0.05.

APMeans with different superscripts in the same column are significantly different
at p<0.05.

FAE L] A9 500 pg/mL =AM Aol 30.0644.82% 2 TU FEol 9}
FEE vlste] &Ado] o @k o} 1000 ug/mL =0l A = 53.64+0.87% = A&
~ _

M Byl Btk AFARTEA E FEES EFE A ArEIAE 9

wol wlste] 7 @A o] o Wstor}, 1000 ug/mL FEAAE 4 3ol
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Table 5-14. Inhibitory effect of the hot water extracts from Wa-song, medicinal

plants and their mixture in MCF-7 cell growth

(%)
Concentration(ug/mL)
Samples*®
100 250 500 1000
Medicinal plants
, P 19.66+2.34°C  20.25+1.20*  34.54+0.97°°  44.81+2.30°
composites
Wa-song extracts 12.11£0.92**  17.13£0.78"*  19.30+1.11"*  27.80+1.90*
MW-1 129740174 21.10+2.60°*  25.91+0.77"  28.65+2.25
MW-3 15.96+2.89°®  20.56£3.21°%  31.5242.23°C  34.79+1.38%

*Refer to the comment in Table 5-13.

“Means with different superscripts in the same row are significantly different at
p<0.05.

APMeans with different superscripts in the same column are significantly different
at p<0.05.

AA gt FE AESQ] HT-299] tigh 9f% 2 AR EFES] AFAA ads
2238k A3l Table 5-153 2t} HT-29 AlXo] tha A4 a3t A5 s
o Al 16.40+1.18~34.17+2.27% ] M= &/do] 7P W*Fokal, ofF FEEI AT
ES 238 A9 @48 FoHor TG AGAETE dnoRe o] v
Kot obFd TFEHUA Aol Tl on, 1 UM Ee] =& 4§ 4ol 4
ol 1:3 Egele]l 79 1000 ug/mL FEolA AL 4661+ 2.21%7H4 Z7}8H3I )
ofF who] g Hue Ao EIFEC] HUtHWEA MR FSaTNE FUTgoEA
o] v T8k Aoz waEd,
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Table 5-15. Inhibitory effect of the hot water extracts from Wa-song, medicinal
plants and their mixture in HT-29 cell growth
(%)

Concentration(ug/mL)

Samples*®
100 250 500 1000

Medicinal plants
P 16.40+1.18*  21.75+1.64°*  2551+1.80"  34.17+2.27%4

composites

Wa-song extracts 12.11+0.92**  17.1320.78"*  19.30#1.11°*  27.80+1.90*
MW-1 25.04+0.75°C  39.21+2.74°®  42.24+1.27™C  44.63+1.92°"¢
MW-3 31.53+1.25°°  4350+2.22°®  4351+250°  46.61+2.21°

*Refer to the comment in Table 5-13.

““Means with different superscripts in the same row are significantly different at
p<0.05.

APMeans with different superscripts in the same column are significantly different
at p<0.05.

opE FRFHA deFEe 2 olsd HEE THES vEER Axste] dAE
]

g Ae] wAE FEgS B AA 7k FEl AEQA HepG-20 wigh <%
FE2E 2 AFAETE] ASIA a¥E 243 A= Table 5-163 2

HepG-2 Ao thet A5AA a3t ok o5 A g9 49 500 ug/mL &=l A
49.12+4.52% % &Aool 7Hg Wgkom WA FEEC] 4§ 53.58+257% = SbE F
Z=o Hlgte] FAo] o Futh okF B AIHA FEE EFRAEY] A5 11 &
0] HepG-2 AIE S JAl5S 51.7743.67% 2 43 55 T 2o H]s}o
gAo] o wtont *@HﬂWOM o FEE 124 21 £ 2AE E4L 44

39 =
o
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Table 5-16. Inhibitory effect of the hot water extracts from Wa-song, Sang-hwang
and their mixture in HepG-2 cell growth
(%)

Concentration(ug/mL)

Samples
50 100 200 500

Water extract of

34.98+2 54" 38.05+4.62°* 47.12+0.58"® 49.12+4.52°*
Wa-song

Water extract of 5, 05 3 5h00B 45614631 44934314  53.58+2.57°AP

Sang-hwang

WS - 1* 36.61+2.51°"  37.50+£1.36™*  40.91+0.98"  51.77+3.67°""
WS - 2%+ 42344159 49324265  52.93+1.07C  56.55+2.18"
WS - 3% 45.80+4.18°  523041.59°°  53.1043.06°C  73.59+5.33°

*Wa-song and Sang-hwang water extract mixed with same ratio, 1 : 1(v/v)
**Wa-song and Sang-hwang water extract mixed with 2 : 1(v/v)

***Wa-song and Sang-hwang water extract mixed with 1 : 2(v/v)

*“Means with different superscripts in the same row are significantly different at
p<0.05.

APMeans with different superscripts in the same column are significantly different
at p<0.05.
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=9 EF HES 2 49e ooy AgHA dE FEE ATl Hlete] &
Aol ¥ Frtelke] oyt AMA E3ES &3 nlEo] FUS A9nT}h Aol
Aol 7 F AS- ¥ HE @S HEWS G0 AT
AA f19F Ao digk ASAA SdS AFer A3 Table 5187 T} 200 u
g/mL o9 FsroAe oF FEEN 459 A FEE 11 EF 2AES A9
g Almol A 50% o]’ H& EA4e JEhNeH, AWM FEE9 49 500 u
=
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Table 5-17. Inhibitory effect of the hot water extracts from Wa-song, Sang-hwang
and their mixture in HT-29 cell growth
(%)

Concentration(ug/mL)
50 100 200 500

Samples*®

Water extract of

32.25+3.90°®  38.06+.354"®  42.54+235°FC  44.12+1.64
Wa-song

Water extract of 31304436 35512457 41362147  51.7423.40C

Sang-hwang

WS - 1 25.58+0.24*"  29.90+1.27°% 31474098  36.44+1.83"
WS - 2 36.66£2.00°C  37.82+0.60°  4558+0.76"°  53.14+3.20
WS - 3 35.0940.88°°C  42.86+1.36"C  44.85+1.90°°  57.46+1.40%

*Refer to the comment in Table 5-16.

““Means with different superscripts in the same row are significantly different at
p<0.05.

“PMeans with different superscripts in the same column are significantly different
at p<0.05.

A& FE¥ MCF-7 Ao digk A4S o
Ak gk S AT 100~200
g/mL FEANAE g% FEFEo WA FZE Hstd © &Ao] Fof
46.54+1.09~50.67+¢1.52% =6 500 ug/mL FEolAE Aol 938 o 7HAashd
46.90+2.01% = A& T 7P &Aool widnt. Al FE529 4
MM = 6237+1.27% = 71F G4 o] =mekorn ofFd FEgMA FEES 212 THT
A9 Aol 49184239% % 11 EE 128 AFWA FEFE EFH|E] U ¥
o
©

7ol mjske] &Ado] o35y o utokth

S 2 gFMA FEES O £
) 4

=
Ass A
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Table 5-18. Inhibitory effect of the hot water extracts from Wa-song, Sang-hwang

and their mixture in AGS cell growth

(%)
Concentration(ug/mL)
Samples*®
50 100 200 500
‘xztzgn‘ztwd of 18.5641.63°  3578+2.84%  37.78+41.91"°  44.2041.49%
gitgerhvev’::fgd of 28484130  31.65:0.83"*" 64184096  72.24+1.16
WS -1 20.414£2.79**  27.61+1.49°*  3043+3.89"*  53.70+1.10
WS - 2 35.89+2.87°C  43.95+0.55°C = 52.39+1.87°C  57.16+1.97¢
WS - 3 39.80+0.80°  49.31+7.24°C  54.79+1.45°°  62.37+0.76°

*Refer to the comment in Table 5-16.

““Means with different superscripts in the same row are significantly different at

p<0.05.

“PMeans with different superscripts in the same column are significantly different

at p<0.05.
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Table 5-19. MTT assay of the hot water extracts from Wa-song, Sang-hwang and

their mixture in MCF-7 carcinoma cell

(cell culture inhibition ratio, %)

Concentration(ug/mL)
Samples*®
50 100 200 500
x:f:gn‘f;trad of 32.0541.03°  4654+41.09° 50674152  46.90+2.01
git;hvev’:;agd of 35374142 32558016  483543.00C  62.37+1.27°
WS - 1 35.09+1.16°°  33.39+2.22°%  3509+2.62°*  52.21+0.60"®
WS - 2 26.64+1.87**  41.87+0.82°C  44.44+3.78"®  49.18+2.39%
WS - 3 35.59+0.73°C  37.68+0.83" 42244058  57.48+2.204¢

*Refer to the comment in Table 5-16.

““Means with different superscripts in the same row are significantly different at

p<0.05.

APMeans with different superscripts in the same column are significantly different

at p<0.05.
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7t 9% FFAFE EZYAA
o}Fo] gy &4 AFZAId 7| Fste] g NAdAIES 100 mLA 10E x
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)
Sbox EAT ] YEEERSA] AFor ¥HA40E 978 (Photo. 6-1).

Photo. 6-1. Liquid types of the contained Wa-song

U 3A4F £ 3AF AF 2ZYAY
o}Fo] Fakstdd AFAF 72 o) AFHR FAe @A vz
AAE AFe] 2AYAINL t=3 @t (Photo. 6-2 ~ 6-4).
-

Photo. 6-2. Powder and granul types of the contained Wa-song product

- 179 -



Photo. 6-3. Capsule type of the contained Wa-song product

Photo. 6-4. Pills type of the contained Wa-song product
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Table 6-2. The organoleptic characteristics of products

Volunteers

P1 P2 P3 P4 P5
Ttems
Color 4 4 3 3 3
Flavor 3 2 2 3 3
Acidity 3 2 3 3 2
Sweet 4 4 4 4 4
Overall acceptability 4 4 4 4 4

*OlFES(5), =o4), BEEG), HEQ), oFFUE).

5972 9% B/ Table 637 2k A4 Pl Qe gaoz Qs
WHoR WEM) FEolgod, A%e Mg, e £, AAHY JEEE BE
FEoz Ueditd, oled Anz wok §F o Fh AE /15H 54 1
she] A4k L wte] Ajde] Wead Ao AlmEh
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Table 6-3. Table for the organoleptic characteristics test

B 7hg R AF

T SEE SEL: SEL: e
(AStE F58) (A-01) (B-02) (C-03)

1. A32kel OFFETHE), FHY [PHFHE), FHY) |oFFETHE), FHHE) |oFETHE), FHY)
New L0 TIEQ, RSO VIRQ, 250, IR, \REE) TR0,
T leEE) v E(1) oFFvE(1) o} E(1)

2. Aol OFFETHE), FHY [PHFHE), FUHY) |oFFTHE), FHE) |oFETHE), FHY)
Jee PR TIEQ (|EEE), VEQ, (B, VIR, | RE0), TEQ),
T eEEE oFEIE) oFEIED OFETIED)

3 gue) CHEHO, T CHEHE), FHHY |FEHE), T 0T, FH@)
B i A S N S A Ul~(2),

T eEE oM E(1) o} E (1) o1& (1)
4 T olFETHE), FHY) |oFFTHE), FTHY) [oFETHE), FHY) |oFFTHE), FTH4)
77; = (BEO) VIEQ), |EEE) MEQ, (BE0), TR, (|BEG), VIS,
T eEE oFETIE() OFFTIE() o E(1)
oFFETHB), FHY) | FETHE), FEHY) [oFETHE), FUHA) |oFETHE), FTH4)
5. FHR7E |REE), VIHQ,  |[BE0Q), WEQ,  |HEE), VIEQ,  |REE), YISO,
o} EH(1) oFFvE(1) oFFvE (1) o}FwE(1)
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Table 6-4. Organoleptic characteristics of the contained Wa-song products
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Table 6-5¢} T}

g g &, Bbe

Table 6-5. Formula of healthy functional foods containing wa-song

,mo
n

2!

2

500.0 500.0 30,000 22,500

20.0

30.0 900.0 900.0 80,000 72,000

)

)AO

(60% ©]

"

=

690.0 690 3,500 2,415

23.0

555.0 555.0 2,500 1,388

18.5

30.0 30.0 80,000 2,400

1.0

30.0 30.0 75,000 2,250

1.0

3,150

15.0 15.0

0.5

il

30.0 30.0 5,500 165

1.0

o 45}t 4

4.0

pNS

;0._

127,868

3000.0

100.0

%1—

=%

oA g3t

‘_mﬂ

Ko
W
0

)A

g]

710l oal HE A3
o] FAES 200~300714 /1

)

Fo

Ay
a-

N

el

Ho

el

No

- 185 -



3. 53¢

[9-°FA]

[2°F]

hin
]

i
!
)

_ﬂo
o

oy

el

4

BH

e

&

15~20brix 2. &=

<
T

22!

(A

[ AIA]

=K

Z/d = {Extracting Method of Wa-song and Antidiabetic Composition Comprising the

Wa-song Extract}

[7]1& %}

hin
]

o
!
&

e
o

oy

- 186 -



(20 7 7<)

Ot o —_
~ B
o R
&iorWﬂ E..m].wo
. mﬁmwwrua R Mo
mdo o ME =g _i o % B Mﬂ N
—_ L 9 o} / —_
x%ﬂ% _zy,zwr " ol % o) Mo
Mmﬁ%% u%ﬂ%%ﬂ oo Gl w o
~— _ ! Ny N ~ < =
N e W 5 W oz - ot i o TR % >
W ol = = % ™ o xF M _ =0 o o H NS o
= o= Lo Mo = h uw a N o- _ o = ~
\IL/ . ~ k) po = ~ ~ & —_— Hlo = 2 T N
=T 5 e G o N i 5 G T4 N
e MM W Moo mﬁ B % M# I i ol dy A I (S
F3F3 spes : X % T g GE AT
N B R yw v o m A o o o TN T
< 3 x W &L,%W@ el , < C e T
O BN N T T = N f h i 53
s EET S s G < = F TE T » ¥
S X s b 5 = A )
m,ﬂ. N o= 0 e X b F Xlo w2 W o e
& o ¥ W8 o+ R < e TR & X
¢ T T g ﬁﬂﬁﬂ @ oo oy p %%ﬁ%
my TR ol = o o %0 a0 ol o] © 0 w P i x
= =l 0 Hod Jlo o (- oy T oo O ° oy - M o
5 Lf EE Lx ..# WW ,Hl O:._ —_ ﬁ ._lrmu finy # _E io ﬂ_OI E
% = = .UF = < ‘mwl :i N o _ﬂﬁ Ho . M _5.2 Ww ™ dﬁ Mm z.e E._M
—_— X ! — ) ) a X
" a P T 0 ool & o ® e B T
D 0oy T of o T o Ao T oo s N o 7
2 ~ ol - o 5 o) dl Ho o oo mrwu J T
$.%73 T e 2T 5 9w W T LT 4
o = —_
@mwﬁii Emﬂ%@ G- T e f o T
T H T EgwE o K = T oy o ) o <
,mﬁ oF 1m io oh H o= i or oV 2y TO0 xr OE ‘5.2 -
C PR BT R Wl ® o B
ﬁ%%ﬂ. @ym% el ﬂﬂ%%%ﬂﬂ,% T_@%%% %M%i
CRE = B Dby B b Y T o o
ny o wm i —_ o 73 Nro —_~ _HV DN = O
) o ° N ) TP iy o o
o ~ I P i
_foL It 0 Wi ‘Ul ﬂ_A_H Z.* ﬂA
Z.E O_E rg o T
s o P
file)

- 187 -



[5]

ojo

el
TH

By

~
fi’e)

Nd

;OH

il

FAAA U E]

?:;l.

Al
=

sH7] [

o A1t}

w-

%
R

-
o
o
o
ol
o

)

\.mO

)

] (A e2]el A

S

A3 Ak,

R

15~25

el
=

o
oF

s}
k=

ok
=1

ot o714 A

2+

A e

0

WY

ze)

1~3:19] THH|Z %

R

Al dl=

MER!

S

Fol &

Aol e1As

= A
T =

o] alell A

1
=

=

-
4

[AAle 1] ¢

- 188 -



2lo|o
=|lm|bo|o
El|l0| D
AU BER
m O | O | o
|| o<
= o [ ¢
o O
= Llo
o|®
b o}/ 0 | |
=9 R R I
s o | w
5 =~ | <
& _
£
Tlololo
LlIo|o| D
21|
Ela| | o
<
wn
ES) ~| =
ol > [
S|El5|°
(0] o 1)
g o =EEN
jan] () L
> | &}
1YYz —
SN |E
|| M
—_
w0 | 5o o 73L._
N F | g | N
o o

10.0%, 8.20%, 6.25%

-
T

1014 =

= e

i

)
o X
Qg
58
—
s 0|l©Q o]
% m — Lo [N
5) +
I
5 O
O w
o
©
s
©
—~
[} — — —
.C 0~ | O~ | o=
+—
=
o
n
oY
—
S 0w || Ww
o l l l
= < | < | <
S
g
=t P2
= o|lo | o
o S| S| S
) — — —
a l l l
= 0| b | w
) S| o | o
S
s ~~
b >
e —~~ L.
) —~ > o
< TS| o
= ko] N
< | o
> g © 1)
@ =] o =
(@) wn T &)
~— ~— N— N—
LN N[N
| YRR
N | o0 | o | T
O E || Ho

29} o] e

Ny
)

eyl
o

vzel
Al
el

A& 0.677% w02 VERSET]

DEIES

el

- 189 -



—
110

N

N
Job
)

el

—~
fiTe)

O

Ar
el

G+

T
N
N

o}
40

O]
g
o
—
[ R B —
Bl I N
+=
=
o)
n
— = n
o | 2| < W
l l
S T K
ot
2|22 w
sl lol E
Ol = | ©| X
o, t ©
Elb|o| 3
o | o |t
&=
> —~ | =
o =1
O Q =
=] 58
S| ool =
Nlw|l B2 o0
~ 6o}
TIE|g5|S
~— E ~
N = my)
N =

L
a

2ol e,

= 3

= uhe} o]

34 B

0.723%, ™

ol
iy
.zT

my

EH2A4E

&

T

[AAd 2] & FEES

o
el

o

- 190 -



[AA 3] 94 FESES FF EFXAE 33 857

DA FET} 2 o]

Wt A5 ol 150i10g° Sprague-Dawley Al 57
Korea) 278 &¢ol, TEAFAA 1PFAEZ 1579 A5A12 = 7% U5
g ek 7 ]O](normal diet) & THA] 15U du| ALl AFd wet 2 o]

=

Aol HlRetes gkl 5o o] ARFAdAel] o mheH Yol 43k AgAL

Sk ARSAY FHoR 2EE 2242C, FEE 5044%, WAdFUIE 1243
(07:00~19:00) 2.2 ZA3s}3 oM, ALS 7|75t B3 AlR+= A Folskslth
A FES FusE 34 &2 A+ (Normal), streptozotocin®. = T &

et G (Diabetic), Wk FE HAFe Heolxzue Ed AFH(DMW-,
DMW-1, DMW—3)2§_ TRt B e HAGAY B-AEARE SolAow Ag
S o2 Xl streptozotocin(Sigma Co., USA)
S 0.01M citrate buffer(pH 4.5)0] £315to] 15 (45mg/keBW) B73FAlals WAl o
o]Fojx o, 3 AL FHY citrate buffer S HFAEIG T T
gl streptozotocing TAFSH 48A17F & FEAFE|A A me W o 2 HE 2 H o
d 37 (Active Blood Glucose Meter, ACCU- CHEK® USA)Z d3S SHsY d9%
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(Normal) (Diabetic) | (DMW-0) | (DMW-1) | (DMW-3)
Corn starch 39.74 39.74 38.74 38.74 38.74
Sucrose 10 10 10 10 10
Dextrin 13.2 13.2 13.2 13.2 13.2
Casein 20.0 20.0 20.0 20.0 20.0
Corn oil 7.0 7.0 7.0 7.0 7.0
Cellulose 5.0 5.0 5.0 5.0 5.0
Mineral mix.! 3.5 3.5 3.5 3.5 3.5
Vitamin mix.” 1.0 1.0 1.0 1.0 1.0
L-Cysteine 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2 0.2
& F= AxE - - - 0.5 0.75
B F= AxE - - 1 0.5 0.25

Q- ZANE
Dt ZAAFE

AT ZAAE + A FE AxE
AYd2- AR + (F F
AYa3- AR + (F F
' AIN-76™ mineral mixture

# AIN-76™ vitamin mixture.

-

Gl
Ak A4 HEE glucose(2g/kg)E BATFolskaL AlgHe] At wet d
NOom, SPSS packageE ol&dto] TAA fFolAdS ddulA &
analysis of variance)s ¥+ § p<0.05F°|A] Duncan's multiple range test= H|ul&
A& skelth

BT 2o &= 5olM B mpel gro] AT
(Normal) 334l ddo] 8740 mg/dLoll o™, X5 Fo] 607 158mg/dL=
HuAE Hlom, 1207 A F HA FAEH] 180% o] Fol= 96.00 mg/dLE 2+
TEA do] 208.80 mg/dLOl A&
5 180 7HA el Al HAE fie A A1,2,3(DMW-0,
& FEA o] 197.60~199.00mg/dLSI o™, A& 71(DMW-0)<
T Fo] 308740l 298.00mg/dLE HuXZ B, AFL2DMW-1) =G F

°of 287.80 mg/dL® 7V w2 9 FFS BATIE 1 o] Fel HAF A

o7
>,
et
ofl
)
do
1o,
2‘1_'/
N
e
3
3
ofl
kr
Mo
)
Q
o
@
E
rlo

o
oN
S
M
o T

- 192 -



SFAIRE 180 o] Foll®= FEA] W FFHTRE fFoAoR Eiurh AR
3(DMW-3)& EX=% o] 30870 27820 mg/dLE 7Fg Ekoy, Ha 74w o]
180% 773 oE= 202,00 mg/dLE A A ek fALek o FBETH

47 AYAET T AFL) Yo de e g 3Rk

HFE glucose 54 & kitA] 2F(AM 201-k, Asan, Korea)©. = 43}l om, 20u¢] &

[e)
Aol 3mle] G@AAFS H7 e & 37Co A 587F incubationdt & % FAHI}FE
Hxz=2 st 3 500nmeol A S3 =S SAHSAY. g9 e TEEA o5

mg/dL= A8kl e, SPSS package*e— ojgste] FTAA FoldS dduA] A
*](one-way analysis of variance)s ¢ $ p<0.05F 4 Duncan's multiple range
test® H] A5 s}Qlth

g9 4 A3%= = 59 #th B4 (Normal)& 12229 mg/dL, Fx=+
(Diabetic)2] &9 324.43 mg/dLo|l oL}, ¥ W] w2 EdFAES Foldt
i 2(DMW-1)¢t A3 3(DMW-3)>

7)
of mla] Foldem A AS FAd 5 ST E=I AT 1
_]

Fst RN S Hemoglobin Alc(Glycosylated hemoglobin, Asan,
Korea) 02 =743} tt. EDTA7} A 2]® A delX Helena laboratories kitE AF-&-3f
o] microcolumn chromatography® =743ttt ZF sl =xlo oigh 23 s
2o FF o] oe FateEa 2Nl §FS AE8H3 o, PSS packageE ©] &3t
of FAA T4 AR EAEA (one-way analysis of variance)s ¥ - p<0.05
ol /\1 Duncan's multiple range test= H| A& }SIT]

< J3 Jraenl 3
715 ] Astz a]—‘?—%i‘j g 2y
o7 F3} FREERE A Huw, FndA T3} ez Rle] Adhs T
2ol 37t =e ovt £iia
(Normal)ell  H]3] 3} EﬂEiéLi‘ﬂQ] Bl
1,2,3(DMW-0, DMW-1, DMW-3)-> 3atoll H] 3]

1—31:2- .%74 5 A Ay
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