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Study on functional tofu made with coagulant extracted

from traditional herb sources

E

Tor

 pu—

Q



o oF |

g A I )
w TR m P DR
Joo 1 0 MO O w4 o ow R
~ R .. ..
woo P 0 PRXEPPFE P
do M ® w
o g TR Ow
B S R
uy oo
T T - ol
,.x ® o ow ook |
- = T W BT T B
W R m
= 5

HTM 5 olo iy
= T
felied ﬂwﬂn vx

.&e - e
i
.uAMO

Er——d \WWO

X *
)

iy
G ) i
e ] w5
xe X
I
ﬂT H.w =
™ sl

HAgol AF AN FFRIAE A

Ho "

ol ¥ %

FEATAIA






721

[o)

=2

o8 7T AT Ax
S oA D 9A S HE

L=

=

%R o]

A} A
CENE =X

=

=]

98
e e

3
o

L.

AL B ¢ wey
% 2%

AgES o8 7]

II.

O O G
B <
ZT W_,Ho._t = = i
e
s AP E® DX R
o i
wﬁﬁpwhww :_w_ o
D_
m. 2K wﬁ B, R ca
Lo]
=Mk : - x
“RAZY 7T
= Ew ° o 0
= o T % o M o
s T T IT
A PeT ®Y a
T e X ow R U
Uﬂ%ﬂ o8 B I
I @J o X T
%maq%%_mﬂ %M ™
WS m.L. S T *
%E%:&.W "o o
ﬂa._ z Wuﬂ\.l,._ :ﬁ
Wmogﬂ \m.%_.@
TetEmE® 20
S oy T s e
_ﬂ_zﬁo_eﬁo oo
M_ﬂﬁﬂ»ﬂax mﬁ.li_ﬂ_:i
- R S
‘Jl pr— o
PLFEYE . 8x5 T
,lelC._OqOﬂmrlqu‘“ﬂ_}Lio
SN mﬂmﬂ.o_o_,o
rE T R B oE g X
@o_mﬂmﬂ_uv.ﬂaﬂ%zm
mOEE T o T o
T of o m f- o -
bFoNeome of RTOHR DR oo ®TOobR-
e} 0

Ao
())57]\

- 0~2H:0)%F
i, o

1=}
iy
=

G EED
o AHEH @

J

£

(o]

9 b2+ (CaCly

shub 1) (MgClz - 6H20

e

o]
2 178.15),

Z2 QB o] A}EH T Q).
o] of7|Ho] A7

o AEY F gt

o AAZ Ss-2uet A b ge] o]

J

A

1=
o

1.
T

FAL4(CaS0s - 2H0 BEAF  172.27),
203.30), FFZ=dEFE(CeHpOs

AEFAH2Z 2000

h 54

¢}

o



aEy ols 3% &

A7} 2R 5 T
ANA e el H3

™

ok A g3

%‘t

e

of #4e] &

o] 2

S

13 gioh.

¥s

=
=

o} o)A}

==
=)

o]-&% A

IFE

d

o

'

e
oo

o

=y

B

ol

b
s Sy

13}

o
2

to] ZstA gk ol AutE A7 st

i

2AA Hed,

o] H7l= gk webxd el FHHA

TR AV AEE Ae %, B, T3 FACAA

s

8.3} o]

of &

A

BN

oH

oK

T B
nf- w

o)
o
Z o
Mook
Q

ER R

24 olth
A F

4

s

1%

(199%)e =

=4
<

st nE %

Mm.O

i
o
o
=

i

TAE HE R Y

T

27
o

5

ofk ¥R HHY Ae A FAib

=
.

ol s 25 ¢l

e
+

—_—

N

o

=
o
Q

\umo

ply

ﬁ}g}.t% y

e

ES

4< &

o A7 A(GERER Fsol Yo HEAI AA N BA

FAA A4, &7

i

(o} 3 P-12.2 T7)o) 7EY

*

2 7AY B

3%0

<

#E #J3t

A&

i AFALAE

3]

g 9

49 A7

b=

4%

B}

ki3

of ofell o

=)
-

marine sources®

o}

- @



B OEE

<

2. A7 g

© %A 2 Marine sourced] A FF &34 screening 2 ¥

@ du2dds

A3 (In vivo)

© dnldg o) A

g0l 9FHYen B o

i

pal

AEe AdPE 430w TR

Py
.

stef 7]

ojg3te 4, & 7lE 7tFEE A

HE ojojd 5

Hr

M
Ko

<
T

uh

o
o

o



SUMMARY

This studies is to investigate the effect of organic acids found in herbs, such as
omija, hwanggi, mackmoondong, pumkin and ginseng, on coagulation of soy
protein in the making of tofu. The water content of pumpkin is the highest with
93.429%, and the ash content of omija is the highst with 3.62%. Omija tofu showed
the highest water content with 79.38%, while jinunee tofu showed the highest
content of ash with 0.60%. Organic acid tofu had the highest protein content with
64.49%. The omija extracts was added to soymilk, the pH of the potein solution
dropped to 458, which was closed to the isoelectric point of soy protein of pH 4.6.
Organic acid tofu's L value was the highest as 8225 and jinunee tofu's a value
was the highest at 15.30, and hypocotyl tofu’s b value was 13.55. In the result of
measuring tofu’'s textural characteristics, toasted omija tofu showed the highest
hardness at 988763 Dyne/cmz, while adding omija and pumpkin extracts to tofu
improved adhesiveness to -190 g. Jinunee tofu is the highest cohesiveness and
springiness at 1886% and 23.81%, and organic acid tofu showed the most
gumminess and brittleness at 8448 g and 1431 g, respectively. Omija and
hwanggi have most citric acid, while mackmoondong, pumpkin and ginseng have
more malic acid than others. Lipid composition of hypocotyl consisted of 96.2%
neutral lipid, 3.21% glycolipid, and 0.59% phospholipid. Fatty acid composition of
lipid of hypocotyl showed linoleic acid(18:2) to be the most withs 39.9~50.0%. In
the measuring of amino acid of hypocotyl, 7S and 11S, the most abundant amino
acid was glutamic acid and next was aspartic acid. In the result of measuring
comparing solubility of tofu protein, the protein content of compound tofu 1s the
most, herb tofu is second and general tofu is third. Tofu's protein is affected by
pH, and tertiary structure of hydrophobic bond and disulfide is broken easily,

however secondary structure of hydrogen bond’s is not b oken easily. As a result,



three kind of fofu have similar coagulation mechanism. The result of testing tofu
during storage at room temperature and 4°C, general tofu, herb tofu and compound
tofu in order of colony number. Especially, pasteurized group have fewer colony
number than the nonpasteurized group. Storage at 4°C resulted in longer life-time

than storage at room temperature.,
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A B oWARE o8B TR ST WSl B AT

1) AFAZ-120959 dob4 2 1359 soF A 23dstq enA 3
nAE Eahs Auate] QRN A g3 7ol Hejut: uay A7A%E
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FETH - WZ - A5 - ARER) 59 AR e 2
NEHQ] Aoz 7)1&2H ogor'™ W oo TG owA, WEF, <4, Ble]
th wetd B dFeiAE oudy Addvtel weh guiae] sukg siulste] o]
ANEAY 715S 2 FRETAZ AW Z o B A7 Agd sulEy
(P ake] Euhg lu)d Auhe] 7 Sk 20009 109l HE A A
Fhke] ALgs AT Amas sbvjsubgeael FAPED orA, WEF, B,
sure] 8 2 F3), 4825 ojefs} gtk
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12

2) ABoF 7129 Ax-svsagagde e, #EE, @7, A, w9 %
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F 7HAE ol 8ste] 1A} o Fhatar 8000 xgoll A 1583 AR AX2E 4T
of EAFHYIE ALGS AR g etaats FARE Fo FFAY aviAE o
A 150gel FFHF 1500 meg wol 2417k 308 Tk FBIN(UFFRBINAA F5

7HAIE o]&3te] 12 q7Eta 8000 xgol Al 1583 AR v~ 4T
BASFATUI ARE AHSIATH

o

r°i‘

3) 24

RJ

w9 B F

No. 1 Tod ¢+ U EH YW 2L

No. 2 Sgd + Qux 22T

No.3 %% + 20% Mgcl: §H(FHh=T)
No.4 F#d + ZRH(EAUZZ

T30 Az
-. Bean powder 100g®] D.W. 1000ml& #7}sle] B4 10% 57 JoZ2 BHE &
- & AodA AU AEE 4083 Fojx
-oolw Z127F A71E 4-5 -2 9] soybean oil H7beHATH
- B FRAE gauze AHE3FY] HE F soybean milk$} bean curd refuse® g
EiSe=d
-. soybean milkE 92°C7+# 2% % 50mle) soybean milkE beakerso] 3 3}%ith.
-. 10%(v/v, 5mD)¥] herb F&FE & 7}7}9] beakersol #7leted 4L F A& 1A%
2] 8 ot
-. # % bean powder 100g o] s} A5 2¢ ¢ ¥l&E HJ}
-. Herb complex® (v/v)22 soybean milk 50ml(bg)oll s} A& 5Smie] ¥j&=
27t
-. Control?] Mgch¥ soybean milk 50ml (5g)¢] 29%(0.1g) 37}
(5, 20% Mgcl €4 05ml #7})
- A T Zzte] AR ARE Aol LuAEE s, 15ml eppendorf

tubedl AMEE &3 F 6000rpmelA 58 A4 Estd 1 A4S e pHY

Mo
O
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. dst 9 23

4y Nee 2F

No. 1 5% + 7 Bupamy 538 No.2 %9 + ons 23
No. 3 FH 4 + 20% MgCly £ (XA YET) No 4 T + =gF2(eAgz)
Table 1. Sample #7} & 1hr 23A ¢2 A9
1 O.D.
. P (280nm)
<k = = 5 Ll
T 1
R gsa 1T sy
No. 1 oA N 4.38 6.15 1.603 29.66
0. Gel 1k . . . X X
4 =& -
No. 2 6.03 6.57 2.728 194.1
Gel 1k - |
A A o+
No. 3 3.44 5.58 0.422 2.790
Gel 1k ++
S _ cfg. & pellet 35X
No. 4 585 6.45 0.493 784.0
° Gel 1t - ao
a4 A +
No. 5 391 6.08 0.752 2461
Gel 1L et
A A +
No. 6 3.83 5.96 0.962 2.825
Gel {t b
q = ++
No. 7 3.61 5.77 0.261 2,790
Gel 1k ot
A # ++
No. 8 3.84 5.93 0.971 2.852
Gel 1L et
—
No. 9 B 374|584 0957  |2.8%7
o Gel 1t +H+ ' ’ '
QA , cfg. ¥ pellet A
No. 10 5.62 6.52 1.305 1711
I Gel 1t - ? A
A A ++
No. 11 3.21 5.20 1.050 2.790
Gel 1t ottt
d = +++
No. 12 3.06 4.8 1.045 2.790
Gel 1k +
! ~ cfg. ¥ pellet FA A
No. 13 5. 6.51 0.937 184.2
¢ Gel 1L - % e
Q9 X + 20% Mgcl, Iml #7}
control 3 A N 6.08 2.790 — 00 gek
Gel 1L 4 5, 4%
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Soybean milkE 92°C7bA A8 T sivjszargwa 9@ oulzl 325, FHURTY
MgChLE #A71sled 22 g 1A AoA $3A7] Fo pH 2 OD. 2 Table
29 2},

Table 2. pH and OD values of each test sample at 1 hour after soybean milk

coagulation.

pH O.D (280nm) O.D 600nm)
No. 1 557 2741 0.038
No. 2 5.00 2741 0.052
No. 3 6.27 2.869 1.342
No. 4 6.80 2097 % 10° 2262 x 10
FREI AL F ZF NPT pHE 4 pHA 7002 2% F 0D #& 33T
a3 7inzur Al 22 (pH 400 2 enA F2E(pH 3.0 Hlud Ze A4
pH o2& o5 ANBE FHdd A3 ¥ pHe W] we T8 A7 ¥

p
s Fesy] A8 FRAY rangdsd FEEEH 40 2 A FE
E(H 3.1 4o Sk AF"E A 143 F
o 74 pHE A pHS 7002 LE F ol AEE A2d 4N 3z F
6000rpmeal Al 5%3F A4 Eelstd 1 A% 99 O0D.(280nm, 600nm) #S FAT 2
¥} Table 3 3 2t}

J}‘a 4

o] A8 2 1.5 ml eppendorf tube

Table 3. pH and O.D values of each test sample(pH values raise to 7.0) at 1

hour after soybean milk coagulation.

pH O.D (280nm) O.D (600nm)
No. 1 7.00 2741 0.063
No. 2 7.00 2684 0.045
No. 3 7.00 2.838 1.380
No. 4 7.00 2274 x 10° 0665 x 10°
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=, Z47e] Alg9 pHE 7022 £8F No. HUFHY + Zivzvtyull F28)2
280nmel Al 2741, No. 2(7F <4 + 7ol 3wt Qelil $55)w 2684, ¥4 E7<1 No.
(Ffrd + Mgel2)e 28389 28 e pHE 7002 £27] A7 2] Ho
A sk 600nmel X9l OD & £33 ARE No. HFFH + 7Holaa gl &
Z28)% No. 2(FHd + 7hojsubdelal 258)8 47 0063 2 0045, ¥4z 7<
No. 3(F+ 9 + Mgcl2)& 13809 +x& uvehd pHE S7] A% 4F 23 ¥4
el foAd gl LA B4e ol wehA pH Wiy} simsuAaiy 2%

!
2 ol 252 gFENAL $aAYE Fd olFd AFE FA %= o

w

(o4

m{n

iy

2. pHS W37} vl SaAuA $320H 400 B 2nA F220EH 319 e
W7, soybean milks] Sl obFA AFL FA devhe AT ARE Ve
pH ob4% $ReuAze A2 A4S dehis 47 238 298 & Jirh

3. 4719 AT Ak e AnEHARLE STAR St AAHE FRE S
subuatel o) ARGRFAR), BSAGGRIRIET), o1FFIK) - HLFRY - w5
T AA - AFEH F, A i, AR 2 A4 AYBE §5 o} 0F @9a
7% % 53 11S 0% wude] 2 ¥R A A%, A8 13E FA Ad
W54 TR Agel sbssie e 8%, 4B, FF SANA arHNE 2

sy ABoR AU B A%, 7 494 2 AAY T Ede 29T Ao

O

1A RO AT 100% 24
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2. A1AE A4 A8 - Z3)

ARAAd A7 A+AYA FHAL A Q4
golusti Z 4 9 45,000,000
A B omARE o §W F¥ S Wl BF AT

AZHE oa} ol LAMTE $7) T 4B AHste] Sl AA 487 o
gohe} gom, A% A AR @ 44T 2= AP wA=o
Aa3 A FE5 4935 FA0) e AF JEFRI GEAAR ool ek A

Ao wlg #7) WEA 27F EE Ao maEld ulg stk F V158 452
Ae)d 2 Z (physiological functional food), 92 2% (medical food), XRA 2%
(therapeutical food), A7 2] E(health food), A771%54 4% (health functional food),
F3 2 E(designer food), 54 BAE AE 9% kg Al (neutraceutica) 5 22 £
2 ok 7% AEL BHHoR AF Qo e AA o, AA Ee 24,
Ao ot N8BS A 2 Ve FEE 2T F U=F dAHL, JhEd
AFolgdn Ao ¥ 4 Uk FA S 20023 89 264 3 71T AFA
Bg "E A 672757 AAHN k. o] F “ARREAFo|Y FL& AFRE] 54
, A,

Ay

0% B5RARL AR AL AFUB Fo] U= FHLEL 3%, 5
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Glycine max MERRILLo]32Z 1dA A 2o Ay
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bof e
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Table 1. Td®A e opr|it /4]

oprl =it A opr] =4t T H(%)
glycine 0.87
valine 0.68
leucine 8.45
proline 3.78

phenylalanine 3.86

aspartic acid 3.89

glutamic acid 19.46
tyrosine 1.86
arginine 512

histidine 1.39
lysine 2.71
tryptophan 1.94
cystine 0.74
methionine 1.84

o

YR E LS ethanold] &3 3

GC-MASSE o] 83} library searchdte] 2wz F&HH £o] ¥3 {71 &8

6) Qvld 3% FEAN A FF $3 4Y
% %

=Rt g FHE3 F 280nm$
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q5f Az digt =AY Figure 39 YEh A Figure 39 Yebd AAH 10%
] FHd9 gl F+ 2dEYS FAEAL, o] TR A

_Y?_;
M -7t B A9 ERLS Figure 49 vel gt

Ho
=
tlo
2
BN
ok
2

o

i
&

UV-Vis Spectropotometer
scanning (200-800nm)

Figure 3. 7/ = ¥

- 44 -



Figure 4o Yehd FHA9 ~de- S i 280nmE 24 dd FF0E Je9
omz, o FgA Bl FYA FEE FAFAY. dEE FAd] A%
600nm* 2 A FFoz: FHely] AFAT FEE A ALH 600nmizo) A
oBtel FHuWE H F 5 Aok
?

ab

Aos B N
\\
‘\\

oL R

~’> i . ! -

200 500 400 500 800 w0

Waveiengthnm]
Figure 4. 7/ %9 ~AER

oX

A&tk 100g &
FaL 2A3E 308 FQF RUlAM FEEATh o
o] &3t 1x A#}s T 4500pmoOE 0% e 3%
Ag ona FEAdog ARG o F71&vlo) ojste] £ F5H3)o

Figure 19 AAd RAAH z}+zte]

L

B
¢ AAEE

Oft

Swjzke) AES vl zAREA Y A7

vl gk 23%4E Figure 5~10

_45_



F

Broe DTIROY ISP TT

TRY 2T N
P
89Y'6
GEe
D S8TTL
[IUR IR e
B8BTS
P byrexo mm.w”m i
AneRd G675
£ 2.8 3
W W < Bl
pos & 3 “
o

T o

e

g

p
e
o
o
»a
g 2
=3
(=4 W
- w

0.000 -

30.00

.08

¥ inates

!
|
w
<]

ey e
o
EPECZTA
Lo
PIDR IDTISBY A ZLT
W.
/
m.,.nuc GORT DIT 0T
it
5 413
€628
PEER SIS iEte
€pL S
»a
6TE 9
e
PIOR DLTTRRO QLG
»4
THRRE QIT S
A
. ey
: o
o =3 =3 < & =2 =
& & > =3 2 =2 s
& r=3 [ o £ry o &
™ o~ i i = = 1

10.00

5.00

Minutes

TR
w
w
<]

T
W

ZoA HEg B

=

Figure 6. Hexane

_46_



BYow oyseiw ghent
e
S¥E 1T
-t
PRORIDLA SN BET 0T
wit
PR
[
R
[
AR, - z
PIDR. DTIRG. L BEG 4 I
PIOR DIIIED 290
2L
o
zazs
v
PTOY DTTRED STEUG g,
TANSL STT G

e
W
feed < < o
s ) &> =3
. £ w3 =S
st -t L =
ow

10,00

Minntes

e

w|
B
<]

ol A

o

==

7. Diethyl ether

Figure

3,000

BEeY Srasoy ap g

Lo

488 ¢

88z'a -

- ProR EEEES 80T 4

BET S
PIIC OTTRRO GOD."5

TARYY GOT" &

[

I

1

Pt

2:500
2.000
1,000~

21.500

8500

2000

16.900

5.00

Minutes

F o)A

o

Figure 8. Methylene Chloride

_47_



-

i
L atd
ik
PEOe UTIBIE i Len ET
i
Lewl T
i
LBZ TT
ot
BTo® DTRoNY ETL 0T
[
LYT 6
[
< BEETR
[
R DTXeRIN, 2
a5 3 3R, naw:b g
ESE BYRITD Ler 4
POreras
o
8L -
e
TS DLW . i
= TR OBE G
THNOL GEYY
o
- oy S S
£ < = < o & =
Ex = & < = X .
&5 o £sS W =2 bl w2
o o~ o~ 4 4 = @
o

30,00

5.00

Minutes

Z A

o

Figure 9. Ethyl Acetate

i
hew et
E o)
wrow evswow drgter
o
PERR BTRoWY LER 0T
Lo
e€e 6 :
Laid
CEETR
gt
- PTSR SEAATE 05T 4
£95 9 W, .
e
0oz" 9 :
S
Proe STrexs €8 ¢ -
e
TXeBY LTS
il
5 (Rt FE ;
: Fe- <
o £ o o= = b4 28
s =l o = = s b=
B b & v = 5 :
¥ Y 2 & 4
o - e - o ¥ ¥
nw

10,00

500

Minutes

FoA ®#89 249 HPLC =¥ EH

Figure 10.

ztzte] §7] 8w

o 9

29

YEtTh 2Rz enix}

=
=

B

o
o

Aoz AZIEE §714HS succinic acid, citric acid, malic acid, tartaric acid®] &%

- 418 -



o wlEsted YeldArk. oWl A}g®  HPLC(High Performance Liquid
Chromatography)®] 7171% 2 #4zx71& Table 29 2t}

Table 2. HPLC condition

HPLC : Waters 2690XE Separations Module

Detector : Waters 996 Photodiode Array Detector(210nm)
Column : Supelcogel C-610 (30cm x 7.8mm ID)

Mobile phase : 0.1% HsPQq4

Flow rate @ 0.8ml/min

Column Temp. : 30T

Injection Volume : 50ul

3) 2uA FZE A YHAxd 93 GC-MASS ¥4

50% 2vA F& XS 500mLS hexane, ether® A HWAHS A A, o2 A AR

=5 F& 2YEL A7 WF B2AA 2F Ju= I 30g LvARTE

20mL ethanolel] Yol &3 AH7eA 108 Tt wAstd LA AL

GC-MASSZ #43% AIE Figure 119 Yebidct. GC-MASSZ library search
T3kl A EAE Atk Table 39 GS-MASSS 717] 2732 Jeryiich

Q
o) RAE

—

Table 3. GC-MASS condition

GC-MS : HP GC MSD

Column : capillary HP-5(30mx=0.25nm*0.25nm)
Carrier gas @ He gas 1.5m¢/min

Flow rate : 0.5ml/min

Column Temp. : 150TC

Injection Volume : 50ul
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MASS® =708 E oj23} A 70evela BxZFe] HYE 70~500 amu.©]
Aok #HE 7zt YAE gas AZvEIHY HFEE AFE A% F oA {714
AR H=719 4L 93l mass spectrumE Wiley's library2 #<lstgi o, o] o

85% olde] FEY dAstE AFER AAFIH
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AFAAE A47]H A+ AA FHAE 2244
|dsn Z a9 45,000,000¢

A ouAFE o] &F TR S Ngo #AF AT

D Ak g £3717]

0 (soybean)= A& & FrlelA £ T dFE ¥F A F e 24
3ty AMg-shth. 2.7 *}H(Schizandra chinensis)E A2 &4 B S 4ol $53 o
A2 AdEste FEAG FFEAM FEEHg AR SATE AHSE A2 ethanol,
hexane, dietherether, methylene chloride, ethyl acetate$} MgCl2 - 6H202 Merck

He

Co., oA U343, succinic acid, malic acid, tartaric acid, citric acid< Aldrich3]
AL AFE AEEAT. v FEHe §F1e] 2E7] 2 AR BA §8
GC-MSSS(HP GCD), IR Spectrophtometry(JASCO, FT/IR-620), HPLC(Waters
2690XE)E ZtZh o] 83t 1L, 2mA FEH & FiE Frlol2g 4] #dtd
T =AY EZ2=0HICP, Perkin Elmer 3300XL)E ¢]&3tdth T3¢ AXE &3t

Aol ButstE 317] 9sle] Freezing Dryer(Ilshin Engineering Co.)% #¢Y 5%
)3 Rotary Evaporator(Biichi 461), 2 ¢ pH meter(Mettler 355)8 22} Al-484
o}

2) e ¥ B4

o vz & A9 liquid-liquid partition
300mL 27z} dAF} §r]Lu] e Bl ge] lilo] HEE 1000mL Azl
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0 pH 8
280nm 600nm
LuA 32 4o 3.9 0.240 0.035
10% F+ 4 5.89 0.923 0.087
20% MgCly 5.00 0.291 0.038
Hexane % 3.85 0.292 0.035
Diethyl ether 5.46 0.931 0.094
Methylene Chloride 4.27 0.311 0.035
Ethyl acetate 452 0.271 0.035
F 3.28 0.282 0.037

Table 59 Yetd Ao 2 diethyl etherZole F37F 37 FA @Fa, UywA &

}
e ¢ 5 vk 2t $8 83 A 9T Hob AA A

3%, 5%, 10% vz} FEF R {F7]4te] F5¥E HPLCZ wlx A8z, 3%

FEAE olg4ata 3 SudHe RARE, &% BI2 A4 e 24
=
<
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= = :é’;%E o] ] O 3
A Fe29 v=(%)| pH AZAE 2 A
280nm 600nm
3% 3.85 0.175 0.101 a7 & g%
5% 3.73 0.102 0.091 S35 =9
10% 354 0.056 0.086 S 2y
HCI 2.11 0.043 0.134 <1 ot

g

(a)
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0.83%, 1.27%, 3.08%, tartaric acid® 0.24%, 0.36%, 0.96%= ztzt F7bstdal, 18
oxalic acid® Q1A FH A %% 3% 5%AME Ao Jehux @&ghi, 10%8 9
AA 002% 25 JYEFRRA Y. 2832 glutaric acid?} 91 Eoidch. Zv E49] 3
8t FZE Figure 159 Zth owjzt A H7)4ke) ¥xr7t Zowd # 3t

9AE e AL ¢ F Ak IPBE en 259 3%, 5%l T $27)

TF R vx g mg F5 $3 APS s v F " {71ake AR
YA (Gyleinin® 2F-E steAE 2gsidn. #714e
d, w2 gig A& Table 79 YeEh AT
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H2C ——— COOH

H2¢ —— COOH

(Succinic Acid)

OH —— CH —— COOH
H2C —— COOH
(Malic Acid)
OH— C——=20
O——(Cc——OH
(Oxalic Acid)

Figure 15. §7]4+9] 348 7324
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Table 7 #7]4te] £F 4 T=¥ge] o8 3351
714 TE(%) 280nm(Abs) 600nm(Abs) v 51
1.11 0.231 0.211 fine, O
1.67 0.228 0.198 fine, O
succinic acid
3.48 0.211 0.092 coarse, O
5.00 0.196 0.069 coarse, O
1.01 0.364 0.237 fine, X
1.51 0.288 0.158 fine, x
citric acid
358 0.245 0.072 fine, &
5.00 0.208 0.060 coarse, O
0.83 0.564 0.301 fine, %
1.27 0.427 0.282 fine, *
malic acid
3.08 0.199 0112 coarse, O
5.00 0.108 0.081 coarse, &
0.24 1.264 0.651 fine, %
0.36 1.167 0.499 fine, X
tartaric acid
0.96 1.109 0.369 fine, %
1.50 0.967 0.249 fine, X

* Y2F AE ¢ coarse(J AT A, fine(J A &)
* S FAE : O(]$ FE), A(FT), x($x F otHE)

Table 79+ 272} F&9 3%, 5%, 10%%) 24z TEH Je F7ite =9
Sl i3 FR S A¥E ¢ AFojth {1 FNA succinic acid7t B2 FE4
ME S32E JAT 4247 42 Fotd At g, =7 F7 & 5 9
A4 2 R S5 Ayol FHI, BnmANE FRFE FE Forng dady v

RAoR #AGHH, 660nm % SAHANN FA=@ol A vYerne Hx
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Aol Az wf 3k et oW ALEE B39 Fio] we pHY 9% 2
vt FEadd EFH U 4 ARY FEd g £ u A¥S & Ay
& Table 7 YebNSITE Table 794 Werd A7t 2
3%, 6%, 10%2 F71¢ +% pHEe i #aste AFE doy T8 36 z2A
FEFE HARAE F1, $aAY FEF AYeld o AR FRE $IE = A
< ¢ 5 o Table 794 veld R Zo] Hrlake] < 3% FE7t H

S F AAAAE Ao vt 2Ey A vF nAsty FRE Sastd 49
8717F ook ol AL w3 pHel did G ofrd, dutdoez o

Aolde] olmiitE o] Helol= A (peptide bond)S 3L Y A IEA EEo]

o} olw ofm]n-Abe] w7z A (RCH(NH2)COOH) ¥ 3}38t1 2+ Figure 1637 i},

H

R—— C—— COOH

NH2

Figure 16. Amino Acid®] 3% 3%

A7IA S ME FF2EA 7] (carboxyl acid group, ~-COOH)$} @214 & W& of
U] 3=7](amino group, -NH2)Z 743 913, &47] Riradical)dl] wa} 204Fo] &
At 53 FREA X e dHA FYADL 16F9 ohulidEe]l X3
Hol JE 53 Ad nEx Fdelth FAIL A S M= BAF 28,000 -

4500034 97] 1RGNS ANE BAFo] 18000-225008 A TG0 TEEH
= 2



2k oA FEG] %o HoldEs FleleBe] o eANE FANA FRE

mo) G AT AR o] olft FY pHAA ol LANE FAHl et

PRSI QA AXE A4S ¢ & k. dBHeE A8YD Qe $NAT
A

& o]-83}+E= glucono delta lactone(GDL)® F3% 2o} Figure 173 Ztch

Ho

Figure 17. Glucono delta lactone® #}8¢x%
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714 AbgE 3 Sle #7714 GDL2
‘Hgluconic acid)o] 3 o] AL pH7F MM 3] AWM SEAd3} HHs] %ee &
o2 47t 2 gHE &t H3 8% FUHEA g9 AL e

A7HRe o WSS est wad APl AH e Hy A2 A ¥HE IATFE &
F Atk B oV FEA9 Aol AAFe] wel AAYAE HSER byt
Szt A8 HAE ok 2HA FEA 10%FEE FHA SHAIA FAaE
ate] F5 gelz Jdgsr|rt GolaA g Alge] Bgtel wEk A T4 FHE A4
Fol HAE Ferh )AL ovA FEde] ¥ Y K7t ¥E R pHE

2 A7 gley o SHEA 9dte Re&Hert TS
2 FHYHz 48 49 gEva Arsdr

4) 2 A stek A Fx Wty 9% 49
evjte] FEFE 3%, 5%, 10% sFsE SRl 94 Az} 7z



o] 55

$3 2P Sach 4 fr1ae TN

Table 83 i,

Table 8 f7]ate] £t sulo o8 F5 &3
QuRAE(%)|  F71d F5(%) | 280nm(Abs) | 600nm(Abs) B} 3L
succinic acid 1.11
3% citric acid 1.01
SR | male neid 083 0.134 0.191 coarse, O
tartaric acid 0.24
succinic acid 1.67
0% citric acid 151 0.094 0.078 coarse, Q
St HE | malic aicd 1.27 '
tartaric acid 0.36
succinic acid 3.48
10% cltric acid 558 0.068 0.075 coarse, O
gtz E | malic acid 3.08 ’
tartaric aicd 0.96
10% succinic acid 3.48
AREBRE it acia | 358
{Ca 86ppm . .
Mg 28ppm malic acid 3.08 0.054 0.069 coarse, O
Na 101ppm, | tartaric aicd| 096
Al 45ppm)
Table 89 HAIE AL evx} & F%4] 3%, 5%, 10%° #HFste /742 35
Alko g faste HA fU1abe FEwste] A% S AEE 3 Aotk ¢

A AFE A Fol {71 wxo 2sld]
T 3%, 5%AME FR7 & Ao
Axg vgrl et {74

&3 A 4T Adske 43

oAz vl

wg A AR

to] FE7F YF

o] &5 Fe

.~

Ly >
PR
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Ao= BTy Table 8l A ehd A o] 10% vl

e

o 2 e FE

7]o]2 = 86ppm Ca, 28ppm Mg, 101ppm Na, 45ppm Al

23E veEh .

o}

=
k3

12 o

A7

=2 2
7 T

AE8)7F 5%, 10% 71

°]

ofn
Njn

1

e
[ o4

de

o] FxHlg&e] o] L& F47F 03%, 0.5%,

zAske] HPLCE #7149
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Table 9. £¥3d vz FE2E9 Frusld 9% F3 83
=
- AR (%) 280 600n <1 -
222(%) ° ° o ” N
citric acid 1.23
tartaric acid 0.45
0.3% 0.195 0.105 fine, x
succinic acid 1.68
malic acid 1.37
citric acid 6.28
tartaric acid 2.23
0.5% 0.102 0.087 coarse, O
succinic acid 8.40
malic acid 6.83
citric acid 12.57
tartaric acid 4.56
1.0% 0.092 0.062 coarse, A
succinic acid 16.80
malic acid 13.66
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FRE oW 4%H IR 2 4y AFHeld Foz vE AF 4EFY I
GdE RE WS WE FUstn o 2Re e 228 w9d gl

= F 1
ofsf oiF wwdel FAEQ FgAld(gylcinin)o]l 7HEEH L 7t o EHA

AsMATH 2ol diFdMde] 23FFE AdeeE Sdol WHAEHZ G¥H]
h
o

FoME mx FEEE Fr)oj2o] Ca 8ppm, Mg 28ppm, Na 10lppm, Al
45ppmE ol FFHl ot o] Ao FEEAE FRE SAAIAE FEA
B, o]gigt Frlg&o]l 280 U3 pHE 7HAE 98T o 2A7E F7HA
A FFER A2 AT gzigck a9 134 F29 & x3H 3=
F71de = B FrlolEe] Y 4% viva Azt 53 evx FEE
9] FE7} 3%, 5%% Bl FF Suvt F HAE ¥gen, ¥ 20%0148¢Y

A Ak vl HA Adel 22 £2 Yol ¥ ohErk ud=z A9 o
9 ¥EE 10% =) WA #7149 vEZ By 10%~15%9% ok
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AR-AAE A-7r3 ATA9A FHAE AQ 2t
$ At Z a9 45,000,000
A+ A3t

4 2 Bl 2 BFAWE ol gFel NF AR ¥R S
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TAE ARRI] AT ATE APE A% o] F FAAYY
gudo] /& FREUAS QAT F e A FRET
5748 Yehigon, 3712 du2e Folste] ANz @
74l FEE Ratol o AWy 2 AWMy o] g $u
A FRE 57N FF A% AU} FER Aoy =

2 A3 71 AdE Edd e A S TR GA JIE A
BT 9t FH bE e oy, XE 59 R ¥Rz
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L ALARE A (A2 83 5)

A8 Ao H A QY = FHAE AR GA
LA 2 d 9 45,000,0004

£

SRR E FHINA Fd

7h Al R 8y

1) APAAT-1209%9 dobd £ 1359 3 A%e 2adas enx 2
150 Helutte duldd A7dRS
Ao AMALe FolHzhe HRF AN nd, G, A3 (R
¥ ANTAGREN) - 1F2R - AVF - A5 - QR T N8 M1%e 7
HEAQ Ager /59 ofor" ¥ ol FHGAE v, AEF, A4, F70|
oh g B A7eAE «duay d7Ade el 4w sukg sl o F
AR 715¢ e FRELAZ AEr)z gden B A7 AH4E st
Ao ukg FhRd Ao T4 FeRAlE 20009 1096 BEA gl A
Fhetel Abgatgrh. AWz Jiusutgue AR enA, BEE, B,

s Y % FH, 483 obdsh 2ok

fo

MAE LI AWl JFEENA &3

N
e 2

rir

o

WEE EML) 0 (D) AT ESR). XAZ=GEHEE)  Ophiopogon  japonicus
KER-GAWLER. [4&9=EEChEEFL)] AW =23 2) 229 - 49
A - 2%9] P-sitosterol - vitamin AR %9 24, (3) &2 AAERELER) - stFA (L
% 1E1%)

D71GeE) « B33 HEQd Az ATE AxF Aot
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DESOUE) © TS Z(EREIE) - AR &) (£ k)
DEAER) - AR - EF0kn) - AP @Em) - 3 05 ) - S (i) -
QATFZOROE) - S 2 WA (ESER

LA (ZBRF) ¢ (1) P AR B oW X HLABKT) Schizandra chinensis BALL. (2
mzhe] e ad ol AxF. (2) citral 59 A - schizandrin - vitamin A Eg9] 2
Z -vitamin C- ®7]4k. Ether FZE(hthid 2% e (ZmM)7 AAH] JL.
) HARD (GIHHEE) - B DFCREMA) - AR A G L), 232203432 (h
EHAREE) - I @ %) - AFFE(FERE) - I $HiH) - Transaminarze
Fet & Tl 989, ANFHHFHE) e BEL onj(HK)E 17
zZira gled, 53 @) - v kv gYstnz 2nd A7 RS 580k

WRAEH)SH, obgel JAVNEFRE WAEL)S A EH) T
b 3 o] mEstE AxEA gol FAGHEHS (&R FH(HEE B
stal HF AREE = gl dwbA oz W (EmEE A% A - AHEF) - =
FORIT) - AS(BRZ AT FHER) - TARANAREFRIL) 52 Aaste 0 Mg
Eis

*

AAAZ) (1) 289 UFR AM(AE) Panax ginseng GAMEY.(212H)e] ()
o] Hx%¥. (2) panacene - panaquilon - panaxin - ginsenin - 91 2F2H A ZEER) - aitamin
A-Bi-B:-C, A% -EE"T -3 - Nold . choine - F7]19 - O AGEKRE) - & oY
(k) S, Q) HELAVI(KHTLER) - NI A(LMaEE) - 29 A7 (@R ER) - A&
). ABAZTEMHEFRRE) - FAN A 5T 2 EIT L ERERE) - 3T 5H
#)Hormone 2 %] 2 - 24 - A (MBERET) - 28559 AXGA IR0
HE) - Aol (BFIR) - & Anaphylaxis 59 &4, 2 34 &a39 g3 Exio) A
Ab-g.

271GEE) ¢ (HEFR. 37 Astragalus membranaceus BGE.(87])e] ®ae] AxE.
(2) 94t - corin - amino acid 5. (3) R7ISFHATE) - SE0S(HEHRE) 2o
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718 (AR E A B8k Q. oH(FE)o ok VB FREETIA B¢l AHgshd nr<s
FETH) T, RS EI(EEAEY Ao A T A T(EXILITISH, 7
ARZ(GEMAR) N ALgstd A7 GEEE M, 71895 Gl AH8-shd
Lol R FIA) S L, 713 P ul (FAmE) ALEsE 27 shE QR M) FHT

F2(F) : (1) 9k Lagenaria siceraria(MOLINA.) STANDL.(Hu7 %) #4
(289 (2) L%, pentosan . (3) o)F(FIA) - QA - AFAFT( R

A AR <3R5 2 (NG HEEHR)>
RS (%PI1%) 122 QAR 6g VI AHEKRT) bg <FA 5 OKALAR)>
D2¢FGEER) © ASH(ikHZ 9 ANTIWBREN) - 2FIS-

ﬁ.
@

DES @ AV AABFRER) L FeATEEEILT)E B o

DFA : NSRFEBRTAD LR AT AR HA@BRENS), AR nRS
1), AARFORELER), 2 ARl 3T FLEERF TR o3
A (HIHZ 7S (ER)l FFHEHH deuE Ay (EER), A (En)s
9 SAUERS A5

Aok orjze] Az-slulEutguae onlxl WEE 3y A, 59 7 60g(F
300g) ZFH4 1500 ML Wol 2417 302 Fo 4B |(WEFFINANA FEF F
7HAE o] 83t 13 o3#3ta 8000 xgollx &+

st Agstga A EuRae Tt Fo TR 2L o doA

—-J-.«
U‘I
He
)
e
>
e
L
ol
&
N,

e

it
N
(@)
=2
o
e

150ge] Z 7% 1500 n0g Pol 2413 0% F¢ R (WS AFIIDAM FE2F F
AAE o4t 14 AFalT 8000 xgol A 15¥7 ANRAF A7]2F 4T 2H
st Ae= Agsar.

2) 43 A8 B

No.1 e} + 7t dedl £3%



No. 2 59 + ovx 222
No. 3 TN + 20% Mgcl, €9 (A= TE)

No. 4  F#9 + FHFF(FHd=TD)

N E

1. Bean powder 100gol D.W. 1000ml& #H7}3le] B4 10% FH Hog utE &

2. 2 AOWA 7] ANFEE 08 Holxn

3. olu 71E7F A7) 4-5 29 soybean oil& H7FsF L}

4. B THAE gauze AH83d BE T soybean milk$} bean curd refuse® &)
sksat.

5. soybean milkE 92°C7+A] 2181 % 50mle] soybean milkE beakersol 3t t}.
6. 109%(v/v, 5m)2] herb & && Zt2}9] beakersoll #A7tste] & F Ao 143t

iRk el

* HZ bean powder 100g ol tha} A& 2g o Hl&= H7}

-Herb complex+ (v/v) 2.2 soymilk 50ml(5g)ol W& A& 5mlel vl&2 A7}

~ Control®l Mgcl;= soybean milk 50ml (5g)¢] 2%(0.1g) H7}
(5, 20% Mgclz €9 05ml 37}

7. 1AM F ZHzbe] AR ARRS Aol $nHEE #E9x, 15ml eppendorf
tubedl A 2E &% F 6000rpmolA 5% 94 Relse] o AEAe pHet
O.D. (280nm, 608 FA3Y ¢ HAxE FsAr).

8. pHO Wstd] wg TR WaE A8y ge) zZe] ARE 15 ml
eppendorf tubedl &% ¥ pHE $A pHS 7008 @3 £ o]l A2 A2

2477 A 3 6000rpmel A5 WA FEste] a1 gE Aol OD. (280nm,

4) Physiological effects

AF 290-310g 9 Sprague-DawleyAl +3A JAHE 45 AL 347 T 214319
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on, B3 1345 E AFEA HAREE FR3) FIsAch 28 2 16-184%
A= AA% Fo Table 13 2ol A¥E2A(10m/kg)? 20% alcohol 2me? 14310l
Y 33 Folsry. 2 v APEAE Fostan A dz d4g A
Hetdoh. @4 AH Aol o] SuHx #A &l HAsiA & &3¢ EDTA
7 0l U= tubeE AHEEATE FAL Aok Ethanol kit(Roche, Swizerland)S AH§
sty A stst B47)(Cobas Integra, Roche, Swizerland)® 223t} 0417+ oIz
o ¥ alcohol H-& 308 Wl AFHAt 1 AL AF e AR 04T
WEF, A7 308 FE AT 23E Table 2. 9 2rh

1) F8 &3 1A 3 72 AT
soybean milkkE 92°C74A 48 T AvjearA@ad R onx FEE, FARRTY
Mgclk:® #H7bste] A& oL 147 A2

13 232 ¢33 ¥+ Figure 1 - 49 v}
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Table 1. pH and O.D values of each test sample at 1 hour after soybean milk

coagulation.
- 0D oD
P (280nm) (600nm)
No. 557 2.741 0.038
No. 5.09 2741 0.052
No. 6.27 2.869 1.342
No. 6.80 2.097 x 10° 2262 x 10
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el As7E gF 9ids S ARE 2457 g8 FhHdel $nEr] A
ZhgkA] 1A 3 Z42ke] AlRE 1.5 ml eppendorf tubeo] 71 ¥ 6000rpmol A 5E37F

-1 4o} O.D.(280nm) &S 54T A3 No. (FFA + 7tvauy
Ak F2E)% No. 2(FF9 + 7hvsubygadi} 228)E 47 27419 $3& B
FAUHETL No. 3(FHA + Mgcl)el 28699 Hla 1 AZolo] o} & vz
o ol B AL Z2AE Mo stmsagds 258 9 ond FE5E0) &Y F
T oA dEbdgd vE gFaudS 0 v agu 6e 2L ¥ ¢
7= 23E ¥A3 Figure 19 JeEhd Apd 29 Ao e o8 & & ¢
o B8 FH99 solidifyE £A67] 98 600nmalA e O.D S Z43 A3 No.
1FF + 73R F28)3 No.o 2FH + 7ojsurdas 228)= 74
ZF 0.038 E 00529 #x& Ho dAHdgizTed No. 3(FFH + Mgcl)9 1.342¢] H]
;2 Asde turbid’t FoAA A AL AFHE R iujzwg@ F£E2 2
LA FEE0] 7l TR SuAN daHgd vl FHAe 43 el o

=

e, i oS Be 4 A E WS positivedt AFHE Art

J::a

2) ¥¥ &3 1A% F Z NYPF9 pHE FA pHY 7002 23
D

=AE #Rlstyl A3 FRA shulsubgeil 225 (pH 4.0) 2 2vx FEE(H
3.De ol &t AlZd A 1A% F zbzhe] Al8E 15 ml eppendorf tubed] %A
pHE 4 pHY 7023 @& 3 o]|E AIBE Ao U4AT Hx & 6000rpmo] A 5

3 9 BRlete 2 A9 0D.(280nm, 600nm) S =A% A3 Table 29
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Table 2. pH and O.D values of each test sample(pH values raise to 7.0) at 1

hour after soybean milk coagulation.

R 0D oD
pH
(280nm) (600nm)
No. 1 7.00 2.741 0.063
No. 2 7.00 2.684 0.045
No. 3 7.00 2.838 1.380
No. 4 7.00 2974 x 107 0.665 x 10°

Z 717he] Al29 pHE 7022 W% No. 1(7#9 + 7injzutgut 252)&
280nmel A 2.741, No. 2(FF 4 + 7p| et sl 5 2)E 2684, FHH=7< No.
(FHd + Mgchk)E 28389 +x& el pHE 70 &87] A7 zolF Hol
A sk 600nmAl Al OD #S 3T 43E No. UFHFY + 7t Add +
ZE)7% No. 2059 + 7Zlvl sy 28)E 747 0063 2 0045, F4dzET

gcl)E 13809 X% ey pHE 287 A3 243 24
o o4 e 2xE BAL ol webM pHe Wb JhvlsegHit &

%
Foude $nAYE Seo obRY AFE FA L OE

w

Z
o

@
i
Ho
2
+

=2
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3) Alcohol lowering effects Table 1. 3} o] AFER =43 e

Bk F QNN Fojpe AFez

Table 1. AP EH T4

SFEe A8 Zasdrh

Fo g

15} 5o
22t 5
34 F

A1 EA +20% alcohol
20% alcohol

20% alcohol +*1 g &4

Table 2. x4 E 5

Alcohol concentration (%)

group
90min 180min
negative 0.170.01" 0.1620.02
positive 0.15+£0.03 0.14+£0.02
Ay A 0.17£0.02 0.1120.02
F3+&% 0.16£0.02 0.11+0.02
A AF 0.18+0.03 0.11+0.04
1) Mean *+ SD.
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—a— A QA
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Al F EE
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Figure 1. A8s Foyo] 425 W3}

4) 9= 57

AAEE : AF 310-320g 9 Sprague-Dawleyd +7 AAE 47 = #3A
L % Apgstden, B3 n3AsE AREA MHIAREER FEI T3
Table 13 Ze] g Ed& 58z, viAZ NFEAE FAT F 3/ F
cther 5] 3ol R3ste] A AAsAT. AFHEE AL F2oA4 02F= A
& & AP E(6000xg, 15min)ste] BAE B8 F A AL HAE A A4S
HAh ¥4 U BAREL 2Efad o3 AAFEY #AY¥e] F Aes BHud
lactate  degydrogenase (LDH), aspartate transaminase(AST) %2  alanine
transaminase(ALT) $& 4339 vz ga45 FAsATE o] o A& kit Z
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Z} Boehringer Mannheim(Germany)o| Al A Z3F KitS Al&3t9n A% A8

A3
A

HE

7](Hitachi 747, Japan)& ©]§3tco] ZAe v, A3 AAE meantSD. #oz TA

=S|

3t o, Student’s t-testol] <& p gol 05 & 005 M9y W ZTAHoZ Fo
ol vt #AsAT. AN Fo4F ALT, AST 3= AAdETA 715HA
#Fasiglon] LDH A% Frbste] Auarel Az i3t 9283 Jehy
= dA743E It

e

Table 3. ALT, AST LDH

group ALT (U/L) AST (U/L) LDH (U/L)
normal 82.50+0.76" 32.60+4.41 1059.75+409.67
negative 104.60+10.44" 38.80+3.87 1348.20+465.55"
positive 99.60+5.28" 33.80£2.79 1346.33+176.93"
A=A 96.50+7.50 33.60+4.32 1194.00+251.63
F3+EZ 99.20+2.29" 32.20+£2.32 1227.80+£470.97
Al A & 101.80+11.36" 35.40+3.44° 1144.80+274.54

1) Mean + SD. * : p < 05 compared to normal control group. # : p < 0.05

compared to normal control group

5) &3t =3}

A% 320-340g © Sprague-Dawleyd 3 IHE 45 AL 327 & 28319
on, 3% APAEE AFFA HFEE 2R3 I A=A Fo uy
[e]

2 Table 1. & Zr}. X2 AP EA S Foq5tn 16X 35 X3 Fo 7343 A
A ¥4 =& dHoA MDAMalone Dialdehyde)E A #slel A4 HAM=

Spectrophotometer (HP 8425A. Hewlette Packard. America)2 EA 3¢t 24y 2
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D. gt ® FAsl9l o, Student’s t-testo]l <& p gkol 05 #Hd of
TARCR ool it AAsTE AW FojFe] MDA F37F AT
v vl Ele) th ZAadgen vlmd gurd Fastads vepd Aoem Wl

Table 3. MDA

group MDA (umol/L)
normal 0.51:0.23"
negative 0.80+0.36"
positive 0.5120.07
RN 0.71+0.08"
FI+E2 0.47+0.29

A A E 1.21+0.30

1) Mean + S.D.

* 1 p<0.5 compared to normal control group

6) +e] A e A B

N

JHET FYCAE A F A FAL A vhe A FAANA sdeE P
Ag Jolyth o F AFPAEF09% NaChZ Fojdte] dAS Rojuiz 174k
(4% paraformaldehyde pH 7.2)2.2 tiAsigdeh. 2 3 & 23& FAFsko oA
AL Fdd el 1242 G AR 01M PBS bufferdl] 18412k A3t
g5 dugss vREE AN 72 gAEE 283 F XylenedA F3AAE A

A F paraffine] FEvistgdrt ¥ojd ZAL rotary microtome(Leica Model 820)2.2
4 mE A&EAL AAFsg). Aoz ¥ slide glassel mounting 3tk AZR
T A ¥ paraffin 3 ATF ARE AN g 248 Jo 2 39 Xylene 3GAE

Zt 583 AZch Hematoxylin and Eosin®e2 94 ¥ tjA €5 #HS AL v
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mounting St F3 dAv|F oz B/BH F(x100, x200) AR HFste] vBla BA3)
Kok BedAn A ABAGS FYA F F 124 H(49% paraformaldehydedt 2.5%

glutaraldehyde)©. 2 12A13F 143t A T, A e 2 2FAF (0sO4 2% Osmuim

s

tetroxide) 22 1A]ZF F¢k F2oA nA 3 g FAFIY. gFE g8Ls B
=2 608 AYystdd. €48 22 L propylene oxide®Z X33} epon resinl
Xujsi A incubator(60C, 72A17Hel A F3& At FFE £H-L ultramicrotome L&
60~80 nm FA=E HAHL As copper grid(300 mesh)2ZH A7) e, 7ZAZ
¥ 1% uranyl acetated] A 1533} lead citrate®2 ARG ERAREHD A
(JEM-2000 EXTI, 80 KV)o 2 ##stgrt,
ZkzA e e RstE BHAgAE 7 QA E 27t I 3
3L HAHATL Fig. 19049 2o} 297 (Jipid droplets)7} ©
Aok oY g gz AYEELE SHEAFFL 5984 9o

RS Z42A A E B (hepatic plate)®] WES B 4 AU (Fig. 1),
4T ANTE #FF & dden, SAUzTEH FUxTY 4

9 I g 2717 R FEAS B olyek A F7h7b FA AW
(central vein, CV)FH o] b Xl FWA ™ (portal vein)FH7HA] F o] HA
A AAGAAM dold Ae B F UJ. o) 7o) dergd o8 ALHoR
= Bow Aol ZHol Yehddi=(4ne Rustk: I xH}H oz 3o
Ao AgA e Ao FAANANN Algste] Fap Fuzow A, A
E ARH ExE Axvig tdsie Bi45-46)7) 0)& HwH stk 49
4 FAL(Fig. DAAE dzdel v A7t 32802 =54 #3250 i
VA B5R Ader B £ gk oy Awale AR F e NxurES ¥
AINT134), BAWHNA duld §4& A3t FE6)3% #AEFo] 719 glycogen
< ST E BaAe enAY 3 BwIFL(15-17)F59Y FEr1Hoz Auzte
g3tot e FFE P Ao g Almgdr)
IR FEE ALY WALV REY] FHga 9L AHE Aoz AY gz
(Fig.2)l A= (N, Nucleus), PlEZ= 2 oM, Mitochondria)s 7+ AMEAU 9] n
Az71de] WEks A9 BolA ggton, dmew Foid &4 hEF(Fig. 2)9A

X
L m‘m
ol
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= A=AV thge #HAoier w2 (L, Lipid droplets)ES #2T & JU3L, &

A FYde AQEE7 i 22 fa2AA ol #FHeolhd(T, Secondary

lysosome)] 28L& B 4 gtk E£3 3@ Foo FrEo] FAE A2 29

2% A (ER, rough endoplasmic reticular)7} ZERYTFZE sl Ao, A4
T

29 axAY 3R gl i wRIS dehich ¥4 oz
7

T HIANYE IA 3o
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Figure 1. Light micrographs of hepatic tissue.

(A), Hepatic tissue from normal control rat exhibiting normal morphology. (B),
Hepatic tissue from rat treated with ethanol alone. Cytoplasmic lipid droplets are
evident. (C), Hepatic tissue from rat treated with both ethanol and hangover
release medicine. (D), Hepatic tissue from rat treated with ethanol and SMS-1.
(E), Hepatic tissue from rat treated with ethanol and SMS-2. (C-Central vein,
P-Portal vein) Scale bar represents 50 mm. Cell staining was carried out by the

H&E staining method.
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Figure 2. Electron micrographs of hepatocytes from rat treated with ethanol

and SMS1 or 2.
(A), Hepatocytes from normal control rat. (B), Hepatocytes from rat treated with
ethanol alone. B. Swollen mitochondria with destroyed cristae are observed. Lipid

droplets and variably sized vesicles are increased in the cytoplasm. C. Bile
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canaliculi between the adjacent hepatocytes are usually enlarged and microvilli in
the lumen are severely depleted. Myelin figures, swollen mitochondria and vesicles
are also observed in the cytoplasm. (C), Hepatocytes from rats treated with both
ethanol and hangover release medicine. Degenerate mitochondria, myelin-like
figures and small vesicles are still observed but these signs of degeneration are
less marked compared to the disease group. (D), Hepatocytes from rat treated with
ethanol and SMS1. General ultrastructural appearance is similar to that of normal
untreated control rat. (E), Hepatocytes from rat treated with ethanol and SMS2.
General ultrastructural appearance is similar to that of normal untreated control rat
except for the slight dilatation of the Golgi cisterns. C, bile canaliculus; G, Golgi
cisterns; L, lipid droplet; M, mitochondria; Nnucleus; R, rough endoplasmic

reticulum; V, vesicle; Arrow head, myelin-like figure. Scale bar=1 mm.

D1abd xd] A 100% 24
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AN-AE A71H ATALA 3ds Qi

LAY Z a7 45,000,000

7t Als 28y

1) 2A5-1209F 9] FoFA R 13F9] FF g 233t evjg R L
vizkE 23 Aol difdHMA g3 vl Holure quldd d7dHAE 4
Atk AUte FoRTe NRF FEADN vY, FYH, ASH@MRHZ A
& AHFABREN - &

HEAY Agon v1Fd oozl ¥ oo pHRAE euA, WEF, A4, A7)0
ot e B AFoAe qudy A7 A wel At 3uhe Zirlste] ol
AEEd 7158 e FREIAR MR sden B Aol AHgd JhvEd
AR de] 3ubg el Aol 3 FekRlE 20025 1199) BEAIECNA
FAske] Ageh. AW AnlEebgute pAHR onA, WEF, F7),

sutel %9 2 R, 4¢3 L olge} 2,

FRY - AE - A - GUED) 59 AR N5 E 2E

=2

oo

2

% (EMZ) Q) AIHCEESIRD. AAZGEWEE) Ophiopogon  japonicus
KER-GAWLER. [29EF0UMEEML)] A2Fe axF Q) X=TF -3
3 %ol B-sitosterol - vitamin ARY9 4. 3) 2 ANHRAR) - SFA (L
1)

DrlAGEE) « By AEQ AAze] A& 1R Aot

DaEsmR @ do&2ERER - ARA A (A1)

™



DFA(EH) © Azl - EQD0km) - ADWm) - 3 () - - (i) -
AATZ(WFZOR) - 20D URSER)

P A} (HBKRF) 1 (1) v AR B2 m A LTk T) Schizandra chinensis BALL. (2
Wbl deadel AxF. (2) citral 59 A - schizandrin - vitamin A 2] B
A -vitamin C- #7]2k. Ether &2 (hiddl zZ+5 Sel(@Em)7E AFH gg.
(3) FHAAD(IFREE) - A HFCEEHM) - AR LR, S303AT8(H
B RAE) - Jal 2@ %) - ATER(FERE) - T FHH) - Transaminarze
Aot 2H-& (B FrERD ] AR, AN S FFEE) N AHE

B2EFL 2Wl(HEKR)E 1F ZF3 g, 53] ) - vl %K) gdsing an
3 AVER)E TR 78R (GERAE) ST, g JATNRER) S
AA(ETL)E TAEB DT, 2 Ado) wiEshy Az ol AA(WE)Y <38
(B F31(5M)E HEsty BT A48 & Ao dibdos A (k) g
Aol (hnk) - AHEF) - TREET) - AHER)E A3 FHER) - TAHEAAER
1) && A3t 9 AFg3

&,

AHAZ) - (1) 229 UFR Q4K AZE) Panax ginseng GAMEY.(13D)e] Z(18)
o] ZHZEF. (2) panacene - panaquilon - panaxin - ginsenin - 1 AFH A ZEf) - aitamin
A-Bi+B:-C, AR -IxT - 3G - Hol - choine - F719 - AP AGEKRE) - A Y
(H#)S. (3) tHEAVI(AHILR) - FAAA(RWMEE) - A 7|(@BER) - BAE
). AZAZTEMERAE) - A9 5 TR AT L EBERE) - AAx 3
#)Hormone 249 2H-8 - 244 - A3t (EET) - 23559 AJ AL 0L
#) - Folw(FFIK) - 8 Anaphylaxis 59 #&. F2 34 &3 T3]zl A
AH-&-.

F71(#E) - (VIR 37 Astragalus membranaceus BGE.(37])9] Bale] AxZ
(2) ¥4} - corin - amino acid 5. (3) R715FHEIFE) - 595 (FEHEHE)

B2EE 7IS(REE AFEse Q@) ook MNH BT (EETID B3 AHgahd
B @RID L, T ELEEREQ Ao Agshd LFEA S (EFE LT3
H, N8R SENAR)N AHE S AN (@RAEm S, 7SS (EERE)N AL
S5 FolFURBAIA)S L, 7B (REME) ) AHeatd &7 88 R&Hm) S
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c}.
S2(H@ : (1) v Lagenaria sicerariaMOLINA.) STANDL.(Zy7%)o #4
(£249H).(2) £59, pentosan 5. (3) o) (FIK) - N (E2 - A54F( BiBlE)

A (AR < 93352 (NIMEHEER)>

WEF(KPI%) 12g AAHAR) 6g LW (TR T) bg <F A5 OKFIAR)>

DA eSCHEmER) ALtz 9 ANTFAWRED) - TFTH - @7
s - EAER) T

o[}l

DES AR GEEER)SL FSAT@BELT)ISE Zse] it
DFA 7S RFEBRAR) LR A% AAVTHAEEBRERE), TEHH(NERS

), AAAZREFE), S DD sHERT ZACGER T FHARBA AT
A (I 2 71 &G0 FAFE) Hl Uehd: Aty (EEa), Ad(a%)s
o] ZAUER)S A HT)

Aok dizel Az-slolEubgaae owx, WEE Fr], A4, T 7 60g(F

300g)sl FFA 1500 m Hol 243k 308 B FPI(HSFRIDAN FEF F
g olgstel 13 oA7stm 8000 xgl A 1581 AN RTR 47|28 4T n
ST} Agetda sh s Eae TAE Fa ekl eulxe o debA)

150gel FF5 1500 mS o] 24z 308 Bk FBVI(HESFBIDAM FETF F
7tAE ol&ste 13 o 3aa 8000 xgol Al 1583 AARET A7|AE 4T 1@
SAT7E ARE AU

2ol Az
1. Bean powder 100goll D.W. 1000mlS #7}ste} 54
10% 54 Ao WE T a3 qowA 47 ARE 07 Bolw
2. olw) 7]E7} B71H 4-5 %L 9 soybean oilS H7}3S ).

3. #9 FH AL gauze A}t HE] F soybean milk$}t bean curd refuse® #3
S A=
4. soybean milkE 92°C7}A] 218 % 500mle] soybean milk® F3¥ AF7ld ®F

& 9A7F ZoF o ALY}

5.1 % 49€ $¥e Ag Ao ¥ 2 SuyEE FAAAT



3) Physiological test

hH A8EE

AR FE2 A Fo] 100£10g2) Sprague DawleyZE 2] 433 $A AFE v Ay =
BAEAA T3] A 4T B diste] B8 AbSAA ASAAY 45770 AL
A71E g AbSAEY] 22 FRE A7 2242T, 55:5%2 2 FFL A%
o Aole RFARCGHEADY B AFEA HH=E g

W) AT 2R

453 AEA 0 ATl 3B0g8FH) AT AR TS F For Fo FNYRT
(Normal Control), &4 tlZ*(Negative Control), %4 th &7 (Positive Control) 2 A
AT (Test group) 22 BFAT. SANETL ¢33 B8 FHURTS A8
de JMH s HHg2AEHAL € )FHE V%)
Joh, AL 2L Aaadgaa(enat + <A + WEE + ] + suhHS
FASAT. ojd Aol n¥ ARGENE AH THFIIIL LILL A T vy
2 bg/kgbw/days HHA}EZ Adsld vjd &5 HAAeo] FFag. 2 &
ol A+ Table 13 2t}

k]
e
4
o
fio
2V
e
o
bt
I
ol

=

N

Table 1. Composition of Groups

Group No. of exam Treatment

No.1 (Normal Control)
No.2(Negative Control)
No.3(Positive Control)
No.4(Test groupl-T1)

None-alcohol
Alcohol + Water
Alcohol +<53] 8 A4
Alcohol + B9

~N N 1~

A @ mlx}(Schizandra chinensis) + 14N Panax ginseng C. A. Meyer)*@ %% (Liriope

platyphylla) + 371(Astragalus membranaceus BUNGE) + 349} (Cucurbita spp.)

Wt AR Az

Ztlz e A A2 e nzt, HEF, 7], <4k, &9 72 60g(F 300g)9) FFHSF 1500
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mg Hol 242 308 T FFI(HEAGIDAN FE2E F JHAE ol&ste] 14
o} s}l 8000 xgollA 1582 YAEHT A7]25 4T BA}ATI A8k
vl st e FAstE Fo dFAQ] euixbE o] FFA 150gel T 1500
mg Wol 241z 308 T Gl ARIDAN F2E F IHAS ol &std 1A
o] #akil 8000 xgol Al 1583 PR AY|2E 4T RAFHA} AEZ ALE
st ot

DREERE
AMFE 60kg o] BT FOFAZ 100g AASE AL 1FoR el A 350g
A6l B e Adstd FRFAFAT

uh) 73

AbS whAle 3 B ES overnight® 16413 A2 A7) 5L ethyl etherZ <FstAl vk Al
70 AEiol BRE st FA71E o) gt Fulg e A 3~4am A4S AT
t}. EDTA tubed] ol o] $msts: AL BAsAT AT A& Aspartate
aminotransferase(AST), Alanine aminotransferase(ALT), Cholesterol, Triglyceride
(TG) B4 Agadeh AAF 29 A4S &3], SA] w48 A IT=
At Az FH B8 AAT dF FFE SAsIH

A% GRH PHNY A 4F B AFLS) I ge A

A Fol APFLY FUAAS Ropd AE F

ob) A3}3td HAL (AST, ALT)

AEF A 308 T4 Ao WAF F 3000xgolA 1583 AR o 2
g @A+ AST kit(Boehringer Mannheim, Germany)& Ab&3te} o3 22
L2 ZAsAY. #8359 ASTO FE 0= aspartic acid®t a-ketoglutamic acid=
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oxaloacetic acid$} L-glutamic acid2 ®3}3tc}h. oju] BAF oxaloacetic acid:= &
4 NADH®| &4 3to] MDH®| 28902 malate® W35 3 olw] NADH7} NAD 2
A deo] F3E A2AE 9% 340 nmolAl 2HE AJ3HEE B4 7)(Hitachi 747)2
A8k

ALTS @4 A+ ALT(Boehringer Mannheim, Germany)kitS A}&3ldd 2% A3} st
A7) (Hitachi 747)2 ZA3tHch dFgFe ALT 2§22 L-alanine?} a
-ketoglutamine acid¥ pyruvic acid®} L-glutamic acid® A3}3t} A4 E pyruvate
T X354 NADH® EA o]l LDHS #8232 lactate® W3 =3 ol NADH7}
NAD' 2 tgd wo F3x #2242 34 UonmolA A%F A8t 247 (Hitachi
T4NE 3T

) FAA
RE AW A% AT Qas AW A8l BANY #92m Student's
T-test® ol839] p<05 F&NM 4 49% 29 494 AFIHAT BE 4=

Ay
¥ meantstandard deviation© & eI Q) )
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o

84 714 A+

Pirola®} Lieber 5(1) FolA <&
T A#AE Bud v g, o5
50%E B2 dil dZER A
Ak
ME W microsomed A
ZrE)a ATh(3) AT+ AAE
Sprague-Dawley(5#H)9 AlE Fdf
Table 29| et nio} 29 5

olH T olfrE &=

o
>

o3

B

L

oHeor ¥ AFHEIFS U

AFol Fddz 4 A

Zol A7 ol

HJ

T F AE AEy g o

@ 4

tifo

e A
AEZA Asts ke
st Abgol @A A
| Zafdts AT A%RE AA
7 FAE 3 dAgel F7hsw

F.R

L
9

2
=

[

o
RLARES



NEHEE Arizoz HFskdE A 2 3o HesE ko] vigsi A FArh4).
kel F#E alcohol AF ol o3 3+ 27 ol AAo] =FHE o &N alcoholS 43

A BE A FHEATGE @FRuG-6)9 B 4d 2% A 23S v
o

Table 2. Total body weight gains and the weight ratio of liver and kidney

Total body weight Liver (%6 of body Kidney (% of body

Groups gains(g) weight) weight)
MeanzS.D. Mean+S.D. MeanzS.D.
No.1
43.67+5.96 2.646+0.05 0.619+0.02
None-alcohol
NO.2 ok *k% *
35.17+5.98 2.873x0.07 0.652+0.03
alcohol
No3 36.00+3.78 2.705£0.06 0.627£0.03"
alcohol+ <3 &) 2 A R R T
No.4 . -t N
T1 41.57+11.37 2.624+0.13 0.619+0.04

PEach value represents the mean=S.D. of 7 rats.

Means with different superscript asterisks within a column and significantly

e ke e

different from each other at P<0.5() and P<0.05(™) and P<0.005("") as determined

by Student’s T-test.
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Table 3= A#@A FF(TD 3t REFHERE Gotry] A3 4F T A& Fol
T g3 AST, ALT X9 H®Hzis yed Aoz ASTE L-Aspartate + a
~ketoglutarate © ¥F$-3to] oxaloacetate + glutamate & A/dA171¥ oxaloacetateE
pyruvate2 WA 7|E FA FHosE ghelw, ALT ¥ DL-Alanine + a
-krtoglutarate | ¥+g3&ta} pyruvate + glutamate & XA 7= Heo] §42 o] &
AL 1 24 A7t UM 3 vlEe] A HASE deFre 3 A AHas
2 gelA drh
Table 3 2 Figure 3°1 “ehd wkel 2o} normal control®l @7 % AST A&
84.43+4788 U/LF ot} alcohols A7 Fo33 AR AST 3
25457446320 U/LZ <F 3u) 7}39 A5S 2o F7e] €32 F42 98
ol FEHASES ¢ F ANk ool wE TITS 64.80+624 U/Le] AST E4A
JER SAUxTe B2 $A YR (positive control)9] 70.29+12.60 U/L¥} H]
S o wW$ Hold AST A% dAlazs Jed e & 5 Ao
Table 3°1 ALT &4 XS UeblAth AT ALT 3 & 44.00:9.04 ULZ
velgon ol ble SAUETS 21543442893 U/LLZE Aol W& ofy &
FAE Jehlo] Uity ¢3e T2 Q3 EAE AT AT T2
36401850 U/LLo.2 AMTRTE Fo 2 o2 (p<05) ¥ £35 Uit duby
o7 23&e] A7l AAE AST, ALT 9 #4425 F7H7e ¥l dor o=
2t 7159 Aol BAES AAEFE ZAolth 7ol AstE w oM A
WA vehe d4F4e st AST, ALT 8749 712 =
¥ ALTE AE WA AAE QA wdstel F5sty] MES 53 ¢
= A% §33% NEEA 99 o] &HT JYuh9). E dFdA YEd ZAE HH
B A7|te) 438 HHE AR % Bl eHA, A3, #71, AeE, 2
GAE EFALE At A3 sHaRE el AL & 7
F7] B HS W 7lT Fele Er]Fol dA FUEE & F AT

rr

N

¢
B

il

29.‘1

ikt
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Table 3. Enzyme activity of AST and ALT in plasma

AST(U/L) ALT(U/L)
Groups
MeantS.D . MeanzS.D.
No.l +1) *
84.43+47.88 44.00+£9.04
None-alcohol
No.2
254.57+463.20 215.43+428.93
alcohol
NoJ 70.29+12.60" 37.29+09.30"
alcohol+% 3 3 24 A R R
No.4 . .
T1 64.80+6.24 36.40+8.50

YEach value represents the mean+S.D. of 7 rats.
Means with different superscript asterisks within a column and significantly
different from each other at P<0.05(") and P<05(") as determined by Student’s

T-test.

D2Ad ] AT 100% 24
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3. AR

(3R )

A48 719 A7A A= FaAx Aedqit
| st Z a9 45,000,000
FEA3

A9 AR 2 gy

AYEEL FFo] 100+10gQ] Sprague DawleyZ 9 4578 ¢4 A E oz A3
FEAHAN TR hA 43 B gty w8 ASACAN H3AZS. 473 A
SAANE T AHEA e 2 e A7 22427C, 55#5% % 2 Fue FA%

gtk Aol TYAE(FFADG B AFFA AXES ARt

477 HgAZ 3B0gBFH) AF AH 7uElE & Low d9 FEUET
(Normal Control), &4 =7 (Negative Control), %A tl %1 (Positive Control) 2 A
T (Test group)2.2 73t SN2 TE €2
2 E JAHY sHA2AEHAE 2 1EF

Arh. YT FLELI ABHIL Ut PAY IRFRE FAD TIT(OF TIeZ

o
K

[e%

Je
N,
o
X e
1e
Ky
ftio
tlo
b2
e
ok
H1
R
_?_li

AU ewzt + Q4 + WEE + 37 + TEHS Fod T3E(0)3 TR B7)L=
MdAstdr). ol Hole 3y ARGIIADHE AH FHIAAL d2EE F T v
ZF bSg/kgbw/dayE AHGFEE Adsted Wld SE&F FMFA TFEHAT
(Tablel).
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Table 1. Composition of Groups

Group No. of exam Treatment

No.l (Normal Control) None-alcohol

7
No.2(Negative Control) 7 Alcohol + Water
No.3(Positive Control) 7 Alcohol +% 3] 3] 4 A
No.4(Test groupl-T1) 7 Alcohol + Y¥HFH
No.5(Test group2-T2) 7 Alcohol + AWAFR
7

No.6(Test group3-T3) Alcohol + A9 A

A @A, @ w2} (Schizandra chinensis) + $14H(Panax ginseng C. A. Meyer)+™ &

% (Liriope platyphylla) + 3t71(Astragalus membranaceus BUNGE) + 3wt

(Cucurbita spp.)

T ATeA TR, A FRE 10% Tl Tl &) 10%%F e

_\?_
guion JPANA A TR STAAT.

4) A9 Fo

dRbFR-o} Aul FRE 60kg Ao dHF TR wR(2509)E HIHANE RS 7
TOR ko] 350g #F ol e Fg Adsdn WAL 60kg Aol &F 3
100g A#3E RS 7IEo= 39 94A] 350g AH T FL AMsld FRFA5
At}

5) %2

A% vEA g S22 overnight® 16413F A4 A7 ethyl etherZ oFatA| w13 A
A AN BRE AART FAIE o g5t TR 3~ant oS AN
th. EDTA tubee] ¥ol delo] $mal: 22 wAsith AP o)L Aspartate
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aminotransferase(AST), Alanine aminotransferase(ALT), Malondialdehyde(MDA) #
Aol AT AP ASE 3 NS HEsiA, $A] WzkE YA EsE AFeE

%
T RAz EWY BB AAR e TR SHAAr

o]
J

Tl FSArh A7 7L 2 Fo] APEEY FUAUS o ALE ¥

7R3 YAHAST, ALT)

AEG dHE 308 B¢ 2o HXT F 3000xgolA 1523 AHEY st &
£ ¥aol #AAAE AST kit(Boehringer Mannheim, Germany)$ A+&3ted o33
2 992 S48 8359 ASTY FAL 22 agpartic acid® a-ketoglutamic
acid¥ oxaloacetic acid®} L-glutamic acid2 # 3¢k}, olwf A E oxaloacetic acid
T £&2 NADHS &4 stdf MDHS| #8422 malate® W3t ojw] NADH7}
NAD'Z 4tst" wo] F35% ZAXE 33 340 nmol A 2% A3tet 24 7] (Hitachi
4NZE &3sA .

ALT®] &4+ ALT(Boehringer Mannheim, Germany)kitS AHg3to] 25 A8t
P47 (Hitachi T4D% 24580 83%F8  ALT 802 L-alanined a
-ketoglutamine acid® pyruvic acid$} L-glutamic acidZ ®3}shc}, A E pyruvate
¥ Z&4 NADHS &3 3lo] LDHS #E02 lactate2 W3 =3 ojw] NADH7}
NAD'Z tstd e 3= FaXg 33 3MonmilA 25 Ashet £47](Hitachi
4N 2 S48 9r). MDA 7} 45°C o A chromogenic reagent$!
N-methyl-2-phenylindoles} ¥H8-3te] 58nmelAd Hdl FIFEE Yehlls RS
chromophore® AA3l=d] o] Y E o]8&% 9 Sphectrophotometer HP 8452A
(Hewlette Packard. America)2 =43t}

8) EAA=
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EE AF A3 FAAE dusd BAYES AHeEstd A 39 o™ Student's
T-testE o] 83lo] p<05 FFAA ¢ 23 AFs4Ed. BE A5
+ meantstandard deviation®. # e} S}

'} 49 A%t 2 2@

D 43 Asastd 2 Arls3as

Pirola®} Lieber T(1)& FHellA 23zgS$ AAMNAS A AFZT7F Astadvte
AT ARE BIF v 3, o5 ® o2 Ao oty Apge] AA JAuxA F
50%5 T Al d3EE AAAE W s FarHAGE A7 AAE AAE
AT ole @ ol dIE2 HAR A3 AAY AuUt FAE gAge] FtEH
AZE W microsomed| X ¢2E& AFsr]el ATP A4dol Astsr] g Aoz A
ZE 3 UAnh.(3)
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e feld SlE B7ME dehig S8 AUMAoR $MA FRE Fold T2E

2) 3719 ¥

des Aride= *35‘43}‘?5 AE7E R e ARstz gho] wltisiA Al " oh4).
kel FFE alcohol HH ofs) 7 =& Yo Aol F2Po2MN alcohol& AF
AR EE FM STHEAGE dFRAG6)S E A AAE FAE AFE vE
WAt Table 29} Ut AxE B 24388 7] 579
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Table 2. Total body weight gains and the weight ratio of liver and

kidney
Total body weight Liver (% of body Kidney (% of body
Groups gains(g) weight) weight)
MeanzS.D. Mean+S.D. Mean+S.D.
No.1
0 43.67+5.96 2.646+0.05 0.619+0.02
None-alcohol
M ok kk %
35.17£5.98 2.873+0.07 0.652+0.03
alcohol
No.3 36.00+3.78 2.7050.06 0.627+0.03"
alcohol+% 3 3 2 A R T R
No.4 N
1 36.00+7.37 2.716+0.33 0.628+0.04
No.b R - "
T 43.14+10.11 2.620+0.12 0.615+0.03
No.6 . . «
T3 4157+11.37 2.624+0.13 0.619+0.04

YEach value represents the mean+S.D. of 7 rats.
Means with different superscript asterisks within a column and significantly

sskok

different from each other at P<0.5(") and P<0.05("") and P<0.005("") as determined

by Student’s T-test.
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Fig. 1. The body weight of the rats.
Each value represents the mean of 7 rats.
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Fig. 2. The changes of body weight gain.
Each value represents the mean of 7 rats.

1; normal control, 2; negative control, 3; positive control, 4; T1, 5; T2, 6;
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3) @3 AST, ALT 84384 % W3

Table 37 Fig.3, Fig 4v W59 Fo4(TD? AUt 53 Fo43(T2), 283
At Fo(T3) 3+ Raddans Doty d& 45 3 NE Fo F 3
AST, ALT A9 ®3E Yebd o2 ASTE L-Aspartate + a-ketoglutarate ol
Hh-3-8te] oxaloacetate + glutamate & A A7) oxaloacetate® pyruvate® W 3}A]
715 HAo #FAste Bhol9, ALT & DL-Alanine + a-krtoglutarate o ¥Fg3le
pyruvate + glutamate & AAAIE Aol §4F o] ThEL 1 A A7t 2713}

H 3 7)ol AstHASS deFnE 3 28 #HELAE 284 Ao

(DAST 84

Table 3 2 Figure 39 tepd whel 2°] normal control®l 3 % AST 3
84.43+4788 U/LY 2oy alcohols #7172t Fod FAdETY AST FAE
254.57+463.20 U/LZ °F 3v) 71&ke] A58 Ho F7|te €38 Foz Qs s
ol FEHASES & 4 Aok ol wE T2¥H T3S 61.00+£3.78 U/L,
64.80+6.24 U/Le] AST #4x& uvehd SAdzTe E& 44 9= (positive
controD) 9] 70.29+12.60 U/L3 i3S o )¢ Hold AST A5 JAEZHE Yed
As ¢ 7 JRen 438 P ANFHEE F93 TIFS 7840:36.77 U/LE
AST 4% oA E3E Jehdlld AT 594 (p<05)S o)A L),

rr

rr

b

(2)ALT &4

Table 3 2 Figure 491 ALT &4 ZAAZ it AATY ALT X+&
44.00:9.04 U/LZ el on olo) nla] SAHETL 21543142893 U/LO.Z A
of vl e e FXE Uehge] AVt 43S TR Q3 AE AT
T AT T2 T37-2 44 34142549 U/L 2 36.40+850 U/LS.2 AT HUE
FAHLZ(p<05) Fe FAE YEdoy ¢387 ¢/ dUFRE 598 TIE
Al T2 oly T3To& B XA £apA gt 37831657 U/LZE & FHAE Bar
dutdow dz:go A7) HFHe AST, ALT ¢ FAAE F7HA 7= Aol glo

H ool 2 3 Vs B4 ZagE AAEIFE Zolth %ol Astd o zto
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A AY WA dehbe 9¥F4e shizh AST, ALT B4 3712 2 &
(7-8). 3] FF ALTE A W43 A4S s wdste] F53t7] g
53 7 9% Ao §3F Ax2A 9 o) 89T ArhO),

2 AT ehd A%E AWRw 4717 $ue AAR W4D W5 ool
onlA, Q14 #71, WEE, s 5o} dordE %

o $mA TR 49E HUEAE UdghiE 2e & 5 dov, 3]
T A % AR FBFel AMAe 9HoT FARS @ Hok AA
3 Ftge & 4 At

off

Table 3. Enzyme activity of AST and ALT in plasma

AST(U/L) ALT(U/L)
Groups
MeantSD . MeanzS.D.
No.l 84.43+47 887 44.00£9.04"
None-alcohol B DA
No.Z
254 .57+463.20 215.43+428.93
alcohol
No.3 70.29+12.60° 37.29+9.30°
alcohol+< 2 8 & ) R A
N0.4 5
78.40+36.77 39.20+9.22
T1
No.5 . a
61.00£3.78 34.14+5.49
T2
Nob . x
T3 64.80+6.24 36.40+8.50

YEach value represents the mean*S.D. of 7 rats.
Means with different superscript asterisks within a column and significantly

different from each other at P<0.05(") and P<05(") as determined by Student’s
T-test.
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Fig 3. Activity of AST in the rat plasma.
Each value represents the mean of 7 rats.

1; normal control, 2; negative control, 3; positive control, 4; T1, 5; T2, 6, T3
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Fig 4. Activity of ALT in the rat plasma.
Each value represents the mean of 7 rats.

1; normal control, 2; negative control, 3; positive control, 4, T1, 5; T2, 6; T3
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4) 8% 2 malondialdehyde 3%

Table 49+ Fig. 59 malondialdehyde ¥%< vehyiit. €228 A7) FoAd 3449
Z7 5704324 umolE AANZ TS 440+0.13 umolel] ¥l & &7 Wl malondialdehyde ¥
Fol AA3 FTrtstd A77H dFE T2 A% Hx It AARAE S FEE
AE ¢ 5 44y B Ay 47 TIEL 5974191 umol, T2 4.82+0.45 umol, T3T&
518£1.23 umol®} malondialdehyde $#&& uetfe] SAHWxT s vlud o) T2wo] dA
15 AdATE #9944 JE (05 97 235 dEhidY T2 34
W T3 T23d wAAE xaAT FA4 U=
(p<0.) FAE BATh o)t AWaken A}, A4, AEF, 37, 3Ehely e AUt

2 $3AQ FHF AR Dl 7T 5 98E Ada 2

o

2 0 ok
hox
SR
e
flo
4>
P
i
ful
=
rtﬂ

Table 4. Concentration of plasmid lipid in rat.

MDA (umol)
Groups
MeanzS.D.
No.1 D
4.40+0.13
None-—alcohol
No.2
5.70+3.24
alcohol
No.3 456+0.15"
alcohol+% 3 3l 2~ A R
No4
5.97+1.91
T1
No.5 o
4.82+0.45
T2
No.6 «
Ho2 5.18+1.23
T3

YEach value represents the meanzS.D. of 7 rats.

Means with different superscript asterisks within a column and significantly
different from each other at P<0.5(") and P<0.1("”") as determined by Student’s
T-test.
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Fig. 5 Concentration of malondialdehyde in the rat plasma.
Each value represents the mean of 7 rats.

1; normal control, 2; negative control, 3; positive control, 4; T1, 5; T2, 6;

ZAdxd A7 100% @4
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A 3-: A 34 A
ALARE A A= - 273A4)

AE-FAA A48 A+ gA FHAE 2 Q4%
Rk T 2 da u 45,000,000
A7 A3} :

B oo AE /A Rol Yt BFAL enlA, 37, AE
, B0 2 Ayl FHHel Ax A7
o #e WAUZE FHH Fdol $5F I

8.19~10.23%= T AolE Molx &gtrt. dFA ¥ FF2
L2z7) 362%% 7 2gten Fuke 039%= 7HF AA et
. evjzte} G2 A E WMAAT AE 4FFE FFFN-
T 3L vad A3 v} IWFEFES I FHIL
79.38%%2 71 wsgtow ue AMNFEFES M FVL
75.26%%2 7173 AA Jebgth yvA FRo] ANAYES vad 4
# ST 7566%2 ¥ @Il /b ¥k 11SFH-7F 57.92
%2 8 ol AA Jdehgd. AR FFE AEolFFI 0.60%
= 7H4 2% 11SF37 0.12%2 713 AA Jeygd. o8 F

rir
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TR duld 3 BN ARt §718 FR7 64.49%2 713
2 vehg

L AT A AR 0734)

ARAAd dv71a bl M) FHdE 204
&g 2 3a 45,000,0009

FEAE SAAR o] §F THAx T4 Ao A AT

)

GEER I L

DAs

¥ A AR HFEFE @FHFD)E AT v FEden dlots nlFdqA 4
qT A 20029 109 FAFNA AFol ALt 11SE BXAS diFoIA &
skl ARgstRen SAEed Aol SEHE 20029 119 AR &3 FFAA
THE AE A AHSa AT dFAQd evA, #y], WEFLE 20039 39 AFA
A TEE AG AREIA I b} Q4 20039 3€ AFol A FYste] A F
ARgeter. avte]l  GDL  (Glucono-8-lactone), 714},  urea, SDS, DTT
(p-Dithiothreitol) 59 A& Sigma (USA)AMA 73t AHgaoh

2) IdFFEE Ax

Zyzh o] ghebal 250 goll FFHS 1300 mLES wol 2417k 30837 oFg7] (DWP-1800T,

Daewoong, Korea)olAl F&3% & JIAE AAsl2 FE2EL 300 mLE 5ZAA
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o EE2Y FEEL AdFHIEE olRdty HAeFE H 4zt FAFFEES wWE Hof
4CAA R#ASA 7 AFE S

3) 10085 2 434 54

Zo MEFS FY7F sad FA, 2¥E FA oE

H 100dS Fsted 3wrEoz FAS AF §F Figoz ek
TE 1007 A F T F9E £AHo], FE, ¢ 3 wjFdold I FAE
caliperZ o] &3} o -

© WEFY vaES =

Ae 242 WA (Color JC801, Color Techno System Co., Ltd. Japan)& AF&3}<
LA(EE), at(FAA%), bF(FAE)E 2AsdEd 54 A ZE Ags 48t
YE=7F 80~100 mesh7t HEE At} ol A& ®HF WIS L=100.04, a=36],
b=10.77°] A t}.

kAR B4 AOACH(AOAC, 15th ed)dll &dte] FETHFS 105TAHA 4 A

Z8ty SASA R, 29 3L micro-kjeldahl &2

E ALgste] gabstdth 22X %2 A 5E Soxhlet FXE AH&3te] 65T 8

A ZF petroleum ether2 F&d9 o B THFL 550C AFH U S A&t 3

sttt g@53E FFS 100904 FETF, 2oy &%, 2L 3F, JE FHS
sl

W %E ALY 2 YL 38 B2l

5) A = &4

A AL silicic acid A ARvtEIHT) &dted FAALA, dALE R AAY
Az BYsdrt Silicic acide E2ol=4 mHAE AASI st THRTZ 2¥
washing 3} 31, methyl alcohol® 2% washingdte] 105~110Col A 12412+ S 3A A

o} 1.76x42.8cm columng AE3td flow ratet 1~3 mL/min2 2, solvent volume-2
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bed volume®] 682 3}od chloroform, acetone, methyl alcohol®] M2 &FAH, F

4214 chloroform, BA 22 acetone, 1A ¥ &L methyl alcohol 8&5AA 28

vk Z At BEe BAE7] de WA fgAgas 4 g8 AEES

st & F VtxagvtEadaE ol fste Awabg RAEGY AR 02 g& A

3] H3 o]y Fgh=Fd €3 05 N MeOH-NaOH 4 mLE& 718l W38 A

A5k 51 30487 ¥H-&A1Z1 ¥ BF3-methanol 5 mL37Feli 28 3o Wztas T3
,?‘_

T ol saturated salt solutions 7138} hexaneZ< 25 mL

6) ol = R FF SA4

60~70 mesh7} H =2 Rt FEL 025 g8 A Fdlo] ampuled] ¥ 3L 6 N-HCI 15
mLE 7} O ALTpas A@ste] A& BEAT olF 10T LA 24
AZE 7R AAIZ F BWste] g2 50 mL FEEHAAN AL F 02 m
membrane filterZ o #d]  AccQ-Tag(1993)H o2 FEAFA FL ofufxit
< HPLCE #4389t o]d columne Nova-Pak C18 (39x150 mm, Nova,
Switzerland), injection volumn< 5u¢, flow rate® 1 mL/min°]il, AS7|E

fluorescence, ©] &< 0.14M sodium acetate(A), 60% acetonitrile(B)E gradient'§} &

B,

7) Isoflavone 3 34]

7t NEE st AxAZ 01 g& A A

o

3t 0.1% acetic acidg T3
70% ethanol 489 05 mL& Zate} mkd F A2olA 24430 FASA FE3HA
o o] RS FAEY(12500 rpm, 5Smin)d F A=HS H3d membrane filter(0.45
tm, Whatman, Germany)® o3&t HPLC ¥4 AlE2 Al83 4t} Isoflavone
aglycon®l daidzein, glycitein, genistein® 259 ¥ %% 3¢l daidzin, glycitin,

genistin, malonyl-daidzin, malonyl-glycitin, malonyl-genistin, acetyl-daidzin,
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acetyl-glycitin,  acetyl-gencitin®. 2  127}Al¢] A¥ES HPLCE HE3sAth
JASCO(Japan)AF9] HPLC system? ©]83t9 28 columne ODS A303(4.6x250 mm,
YMC, US.A)E AE3l3l, UV detector 254 nmolA &334 3 flow rater 1.0

mL/min°] ¢t}

e
2

8) e F 4

A& 1.0 gl 10% alcohol 25 mLE 78tx 30C9 water batholA 1A & F9
10% lead acetate® 5 mL #H7lete} @¥A L AASHAT. FEHE 12,000 rpmei)A
1083 94 B3t A5 AL #H3dle membrane filter(0.45 ym, Whatman,
Germany)® o}3}3le] HPLC £4 A8 2 Abg3dvh 24214 JASCOAY HPLC
system< °] &3 21 columne KR100-10NH2(4.6x250 mm, Kromasil, Sweden)<
AHE3E . o] B AL acetonitriled}t waterE 70:30W 2 33 &ulE AREEt] EA
stAth 42 20 mL/min®E 243493, injection volumed 20u0$ 2 RI 930
detector(Jasco, Japan)® #1349t L8ag B4 AlgdH FFEAL sucrose,

raffinose, stachyose®l 3ZF# At}

9) Phytic acid &% &3

Phytic acid®] #%ZF 2A4E& 98 A # AEEF Hartland®Oberlass(1977)°] <8 &

WEFEA Y-S o) 839 21, phytic acid TFL Latta®t Ersknin(1980)c <]t 1]
o7 &A4sA A8 05 goll 24% HCI 30 mLS 718 3 2A17F Fot A4

A=
aFrst gt o] & 12,000 rpmol A 1083 LAY F BT

o

2

< WA BH#Aste AL
£3tgrt 8 AAo] 1.0x15 c¢cm colunmol] Lo}l 23 FX2(AGI-X8, Bio-Red

07 M NaCl2 A4 gANZew ol ZFFE Cloleo] HE
2 &g dq7tA FE3] Aol FAT. Al FET FTAE 5u FHst 10 mL
g Fdstd o, THF 20 mLet 005 M NaCl 26 mL2 Aol Fof 77191 AA
831 0.7 M NaCl 15 mLE& 7}3}4 phytate® €& ¥ ©] &9& 30 mL2 &3}
At o] &4 £N 3 mLol Wade A2 (Ferric chloride 0.03%%} sulfosalicylic acid

0.3%) 1 mLE o] @AAA 500 nmolA EFF=AZ $3EE 543+, phytic
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o
2
o
QL

A2 Y

12

acid(dodecasodium salt)& X &% & F4) 93 phytic acid

At

10) Saponin ¥4}

2 AYalA o]83 saponing B4R WA 2x8 B F 158 80% methanol
of o] 80ColAl water bathol A 4hr &3 F ¥%de 94 A2 G 7%
methanolic-HCIZ 718 80C oA 3hrEget 7Fialste £3x7 A evaporator®
Az=A7] ethyl ether 50 mL& # 3| shaking ¥ etherd % # & filteringdled &
%o methanol® 3l filtering HPLC 4 A 82 Alg3t9 )

. A7 2 uR

A5 UFY oaHsA 54
48 T(Ee)Y HEIT S AdEd 2 A 1344 go2 YgRo. & 60~80
meshZ 3 Fool] digh Mx =7 AF L, a batE Table 19 Yeridth A8
T T Aol FAQl Fojvk MAEE vehfls Lake EFo) 100042 Lgte]l A
5 Aol AAYAI, agte ADFE AN T An, 1 gho] FelAFE =

AR, A bk FAEES ek

4

&
2

Table 1. Color and color difference of the soybean sample

Variety L a b

Soybean 78.56° 5.40° 28.4°

L = white < black, a = red < green, b = yellow < blue
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2) AW E

FFF AR U3 ¥k AR L2 Table 29 Zvh 299 haFe 387%, v FHFS
105% olgleon 3% ke 45%0)30tt. gutz oz ol AR S ¥EFL FF
wt zpolrt Zm, Al @74 R B QA os) JFE wo] vy Ao UHA

At

Table 2. Proximate composition of the soybean sample (unit @ %, w/w)

Crude Cmde

Variety Moisture protein lipid

Ash Carbohydrate

Soybean 105 38.7 20.8 45 26.2

3) AdAr x4

%A & Table 43 2tk AW F  linoleic acid(182)o] 7F& B%ow, oleic
acid(18:1), palmitic acid(16:0) o= BIXFA|9Aiel olF A AHito] 80%°ld<
AR R o, FQ APk o 2 stearic acid(180)7F 4.6%=A A WENRIL, T8
A ukatk o) 9)oll myristic acid(14:0), arachidic acid(20:0) % behenic acid(22:0)& = %
AEFAJY. FAALE, SAEL @ Ado] At 244 ZbzE Table 5, 6 %

73 )
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Table 3. Percentage of lipid fraction in soybean (%)

Lipid Soybean
Neutral lipid 98.3
Glycolipid 0.2
Phospholipid 1.6

Table 4. Fatty acid composition of total lipid of soybean (%)

Fatty acid Soybean
Myristic acid (14:0) 0.2
Palmitic acid (16:0) 114
Stearic acid (18:0) 4.6

Oleic acid (18:1) 234
Linoleic acid (18:2) 52.2
Linolenic acid (18:3) 7.1
Arachidic acid (20:0) 0.2
Behenic acid (22:0) 0.3

- 121 -



Table 5. Fatty acid composition of neutral lipid of soybean (%)

Imported bean

Fatty acid
Myristic acid (14:0)
Palmitic acid  (16:0)
Stearic acid (18:0)

Oleic acid (18:1)
Linoleic acid  (18:2)
Linolenic acid (18:3)
Arachidic acid  (20:0)
Behenic acid  (22:0)

0.2
109

45

23.6

93.0

7.4

0.4

0.2
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Table 6. Fatty acid composition of glycolipid of soybean (%)

Fatty acid Imported bean
Capric acid (10:0) tr
Lauric acid (12:0) 0.3
Myristic acid ~ (14:0) 0.4
Palmitic acid  (16:0) 20.0
Stearic acid  (18:0) 6.2
Oleic acid (18:1) 155
Linoleic acid  (18:2) 49.6

Linolenic acid  (18:3) 6.8
Arachidic acid  (20:0) 0.4
Behenic acid  (22:0) 0.4

Table 7. Fatty acid composition of phospholipid of soybean (%)

Fatty acid Soybean
Palmitic acid 21.2
(16:0)
Ste?;c:();lcld 55
01308 | ;i)md 13.1
mezlleg:cz)amd 54.3
Linolenic acid 6.0

(18:3)
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4) obvlrest =4 B

Aze] opniit 24 2 FHS A A Table 8 3 ok 9 oprjmibE
aspartic acid, serine, glutamic acid, glycine, histidine, threonine, arginine, alanine,
proline, cysteine, tyrosine, valine, methionine, lysine, isoleucine, leucine,
phenylalanine2 2 17%9°] ®4Hd+d), o] % glutamic acid, aspartic acid T2
Hlu 3 H& Aow Jelytth Aspartic acid® 1649 mg/g protein® ¥ EFH
o, FHAE AT oAy} Fo] FQ ol Al lysine FH-S 565 mg/g
protein®} Atk Fo 713 AA FHH P& obn =4k methionined! RS2 YE

Wil TS50 2% cysteine, histidine 22 A A YEelyth
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Table 8. Amino acid content of the soybean sample

(unit: mg/gprotein)

Amino acid Soybean
Asp 103.1
Ser 28.0
Glu 1559
Gly 37.2
His 22.2
Thr 26.0
Arg 574
Ala 38.2
Pro 42.2
Cys 57
Tyr 29.0
Val 43.8
Met 29
Lys 56.5

Ile 427
Leu 64.2
Phe 43.7

Total 798.6
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5 95 F T4, AY, = 2 F39 isoflavone %

Z A% F2 isoflavoned FS FF 2 A wEt gEEA yEdd. F8

2
iy

isoflavone aglycone?! genistiein, daidzein, glycitein® 2152 ¥:% A3 F=
2 127FA A% 983 dth HPLCE o] &3tY isoflavones £43t= W2 Al
£ malonyl, acetyl =43 A7 FQ glo] AFH BAT & g dAgddeo] Ao &
A E Wang®t Murpy(1994)¢] H¥e H s BA3S }?\"i\‘:}. Isoflavoned A&
A ozERNoR 4z JFEEZA 53] FHe Foll Bel FHE Ao T
JH8 F2 isoflavoned daidzin® genistin¢lHl, °]EL AW nAEA o3
estrogen 7% FAMAIQ) daidzein® genistein®. 2 A HD, Fo £&3 gl #H
e ARoR o AANY 9% A7 AEH 2o HOkubo et al, 1992), 79
2 &3 3t E(soflavone) > T AA 9] 7SR E i 5dg A4l Uk

3 F29 F isoflavone ¥ Table 93 7o) velyt i glucosides BEIE
EA8t4th Anlin at al.(1995)2 =4 F39 TEA isoflavone o]l 2l H%
A Fu ol Fo) isoflavone o) HL Holgtm R 3IFI, AN F(1996)S =
ol AgYFlA isoflavone FHFol ¥ Ao BuATt wepx FI M3 F
ARGE 54 FFolvtxs AR, Fihd=d wet e Jdeivs o=
S AFS ETE EXo] A BT BT, FA AA isoflavone FFol T2

!

O
O.u

ofl

6”7 -O-malonyl genistin, 6 ” -O-malony! daidzin 2 6 -O-malonyl glycitin®] % €}
2 80% oS A= acetylstd FulzE v ® A3tk 28y malonyl %
e doll EtAstd 4A WDz Afo] Aot olx FAT, A FA9NY
S e FFo)EE AU wE F exvt v Ao FFo] 453
FFEEE vEhltE AA7E ol RS Joh 2Rz FodAe A
isoflavone genistein, daidzin® ©] &9 aglycone$! genistein, daidzein® 2 & < 9l
t}.
Z %4& whole soybean, ¥l (hypocotyl), @ A9 (cotyledon)2Z 70 isoflavone
gFe 243 Ayt Table 9, 103} 110 et ol viZ9] isoflavone ¥ %°] A4
o isoflavone@d Frt} Edth wlE3 G EAsE isoflavoneE THE 71F E o
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2 8o 93ty FAE AHAojzt: ®il(Tsukamonto at al, 1995)9F #Zo], wjs
of A Agdr FA49 dFS A wHodA uF TR isoflavoned EHsE 717
ol EAsteyga Adrt wets WK FE F3 wiFol isoflavoned WS FA A
A AYEE EAZ9 o] &uets Ay, 1 5 T AFY A ¥ %L x
W3 & isoflavone AEE AFAA AAANA TAE 7FEA WEH AFE B o
3te AxTE 7 AoR BAGFA#RE HAF, 1996).

Table 9. Isoflavone content of whole seeds in soybean (unit : mg/100g)

. Total
Glucoside Malonyl Acetyl Aglycon
Variety
. . . ) ) . . Gl Gi . . L.
Din Glin Gin Din Glin Gin Din Dein Glein Gein isoflavones
n n

Soybean 334 120 433 1741 201 2338 143 49 nd 76 26 88 407.9

Table 10. Isoflavone content of hypocotyl
(unit : mg/100g)

Glucoside Malonyl Acetyl Aglycon Total

Variety

. . . . . . . o . Glet

Din Glin Gin Din Glin Gin Din Glin Gin Dein Gein  isoflavones
n

Soybean 4255 4414 1119 1351.1 5321 3778 251 289 tr 748 57.7 262 3453.3
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Table 11. Isoflavone content of cotyledon

(unit : mg/100g)

Glucoside Malonyl Acetyl Aglycon Total
Variety
. . . - Gl ) . Gh . . Gel .
Din Glin Gin Din Gin Din Gin Dein Glein isoflavones
n n n
Soybean 424 nd 678 1158 49 2116 163 nd nd 92 23 122 4825

Abbreviations : Din, daidzin; Glin, glycitin, Gin, genistin, Gein, daidzin; Glein,

glycitein; Gein, genistein; tr, trace; nd, no detected.
HFE ol&3ld TR FHE AT A9 T vhA 59 #A F isoflavone A
el fF20] dojdo. A HF AEY isoflavone FFHE AT A FH F
Fol = isoflavone®] 67.8 mg/100g¢t 1154 mg/100g9] =2 FHIZ AS &
3ttt (Table 12).

o

Table 12. Isoflavone content of unfermented soybean drink

Isoflavone (mg/100g)
Product
Glycosides Aglycones Total Aglycone ratio, %
Soymilk 65.5 2.3 67.8 34
Tofu 1105 4.6 115.1 4.0
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6) =Y IF

Aze 2lngd =S HPLCE o]fsled EASFHon 28122 sucrose,
raffinose, stachyose® & #o ZA3gn 1 A= Table 139 JE )
=elaFe ARl vle) fAu =Tt 70%0) sk, X B dAS 94 )n

AWAT F Fsiita & vigdags FAA7H, 38 55 dAIE §

o s FA " M8 DY F2 AEL sucrose, raffinose, stachyose %
o} glvl. Raffinose, stachyoset™ T vyl olyz} A& FHAsA Exdo glom,

E3] legumeo] tF TR0l vt F Fo|= stachyoseZb o&F 4%, raffinose’} 2%
1%, sucrose’t ¢F 5% FEA3 vt W 1355 HKennedy, 1985). B A3 o] A3 A
59 % 219 FFS 103%= el 3 F3 9 A9 oligosaccharide? Z

g 1.2% HFetdch

Table 13. Content -of oligosaccharides of the soybean and tofu

(unit : % w/w)

Variety Sucrose Raffinose Stachyose Total
Soybean 51 1.3 39 10.3
Tofu 1 0.1 0.1 1.2

7) Phytic acid &%

B APA Aed A4d W phytic acid F4€8 A 249 Fd 102.7%0)
sl HF9 B8 (cotyledon, hypocotyl) phytic acid &= 24 A3+ Table
143 2ot F4 AA9 phytic acid &HS 217%°] k. tiF9 phytic acidel i3}
o] Latta $(1980)2 1.8%¢} phytic acid’} &0l gtz By, U A3

I H-&o] phytic acidg AAs= 2o & BB Axsa HZo <9A phytic
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i

acid & ¥4 Aol o]Foixa k. Tl Tl 1.35~267%°] MA= FE
<% Z2dg Bk

Table 14. Content of phytic acid in soybean (%)

Variety Hypocotyl Cotyledon Whole seed

Soybean 0.99 2.35 2.17

8) Saponin $F

% saponing group A, group B, group E% Al groupl® FEHTH B A
£ saponin &#E group A% group Bol Wil HPLCE ®4ste 1 ZAFE Table
15, 1691 YetiA k. w3 xpFolj A B saponine A RUE HjSo] B go
28 2 4 Ak wi=9 F saponin FFHS 5596 mg/100 go 2 e} g
AZEDe 252 saponin TS 2mg/ 100gol] e A ).

=
S

—z
f

Table 15. Content of saponin in hypocotyl of soybean
(unit : mg/100g)

Sapogenol A Sapogenol B Total

Soybean 38.99+2.48 16.96+£1.29 55.96+1.19
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Table 16. Content of saponin in cotyledon of soybean

(unit : mg/100g)

Sapogenol A Sapogenol B Total

Soybean 0.54+0.08 0.27£0.04 0.82+0.12

1A R AT 100% 2

o,
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2. ALAE FA QAQ - AAA)

AN-AE A48 d7I4A ZAE L83
gl I 45,000,000 %)

guAY 54 AT

7h 23 A4s 2 3y

1) @A Fyo Aty 2

AHIGE 42 AOACH (AOAC, 14th ed)ol elste] F##& Fd7td Az, &
< A4 sy, 9lAdLe Micro-Kjeldahl'd & AH83te] S35t
ghEgte] A2 FF S A8

N

AYL 3

i)

HEx pH Meter (Corning pH Meter 440, New York, USA)Z A -2¢)

P
A 38 wEstel AT, FHE ARs] FHFERL 247 5 mlY ERE F
3

TR Myw= B3AaA (Color JC801, Color Techno System, Tokyo, Japan)E A}
23l L (M%), a (AA%) € b (FNE)FS SASAY. old 2183 TFHT9
L#k2 9863, agt2 0.19 ¥ b3S -0.67°1}

4) F3o =43 34
ZAZPe FRE EYd Ar]  (15x15x15 cm)E  #&gde]  Rheometer
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(COMPAC-100, Sun Scientific, Tokyo, Japan)& AF&3dte] A3 It 274 15 mm,
F71 1 mme ¢33 probeEx ©o]&3td FHo AuA  (hardness), FIHA
(adhesiveness), &3 (cohesiveness), ©3A (springiness), A4 (gumminess) %

a34 A (brittleness)S £ A 39t RheometerE o885 2 %712 Table 13 #th

a

) FFFE R F714 B4

o

r_{

rb

Ed EollE #714e A58 8439 Sep-Pak Cig Cartridge (Waters,
Milford, Ireland)$} membrane filter (0.45 m, Whatman, Germany)Z o343 5
HPLC (M930, Young-Lin Instrument, Korea)& o} &3} 2484}

ﬂf{)“

F

Table 1. Rheometer conditions for tofu

Conditions
Test type Mastication
Max weight 10 kg
Table speed 120 mm/min
Adaptor type 15 mm round
Sample type Hexahedron (1.5x1.5x1.5 cm)

Y. A% 2 a@

1) @A FHo ANPgR
BopAe ¥y Rol ofF BAAnE Table 20 eItk kAol SR 3
St 934202 b3 Bom ThE dobAt AXEFL ASH7] WEd sy

ot
ol
flo

i
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28 819~1023%= & Aolg RHolx gtk dekAle ¥ FFE LnAt
362%2 7H¢ wstod ek Qi nlzddey HEFS 174%E A Uy
om suk2 039%% 7B HA vehded ol sHte] FR o] 87 do]
gt Atgdrh Oh et al(1990)2 27lztel AR B4ZAA7E +=& 161%, ¥
52%, A 215%, WA 59% HHa 28%Hi sPEd oF Ax A= @

gl o)k AT Atmdrt o8 FH T R W 2NER=
Table 3~5¢] et At} (o]at F7F & o] &3te] GDLE 1A FHE dubFy
K general tofu® ). WA evjAe b dgAE WA A 4T
o TR FE FFE vad A vAY RFEEE WM TR

7938% 2 714 2gon g TRE 7526~79.08% 2 ewAet AiFEES #HUte

FR7F 7 Ao FARE melAE @kt uA FRe digEs vud
Aae FGFEE SaAY HrbEe] 7MY A SHFRIT 566%2 T8 §F)
7Hg weka

_}[\_
Aol EFFRE Aae FAAHA Aol vien wjaF
ok 11SF57F 61.10%9 57.92% = 8 FHako] AA uvebwrh & FF

FH7E 060%2 7P BgeEd Avdon onaAREEY SauAR AMEE

I o] BA vEwTh 11STYY 2 FHE 0

HFol A 11S @ dg FEato] T Az o837
= @Fo] 4ou Agdd. o3 FF ¥

of YR FRE 5AAX o @ud FFT 2AA
EE §710 FRb 6449%2 e FR} foAE meln A wkwm yelA T
t 4515~5480%2 FAAE RolAL Gth 1 F USTRA 615%2 /% A4
Gettd 288 Wked $RE Az W) Az AW Fo) ¥
Wity ARfch 4FA4Y) e HFTA0DE Fre 4B AL 2w
DPRLE AWERI} 12% o %, AFRI} 6% ol Folxm, ZWMAL 40% o4 (3

=z
e 850%, 3B T 05%, o

]
3
A
2
2
s
i)
=
o
a2
A
e
2
o
S
dr
o
-
M

ol
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Table 2. Water and ash content of herbs'

Omija Hwanggi Mackmoondong Pumpkin Ginseng
Water (%) 8.71 10.23 10.16 93.42 819
Ash (%) 3.62 3.08 1.74 0.39 3.16

Y“Means of three replications.

Table 3. Water content of tofu"

Variety

Water (%)

Omija+Hwanggi tofu (F5F o]&)

Omija+Mackmoondong tofu (&3 o]&)

Omija+Pumpkin tofu (85& o]&)

Omija+Ginseng tofu (¥+3 o]-&)

79.08°
78.21°

79.38°

75.26°

"Means of three replications. Same letters in a column are not

different each other (p<0.05)
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Table 4 Water and ash content of tofu”

Variety Water (%)  Ash (%)
General tof® 7352 0.32°
Compound tofu (853 o] &) 72.23 0.31
Omija tofu (¥73F o]l-&) 61.10° 0.58°
Organic acid tofu (53 o]€&) 6857 0.52°
Jinunee tofu 7051° 0.60°
Huktae tofu 75:66"’ 0.34°
Germ tofu 68.07° 0.45°
11S tofu 57.92f 0.12°

YMeans of three replications. Same letters in a column are not significantly
different each other (p<0.05). 2 coagulants: General tofu, GDL; Compound tofy,
omija extract+GDL; Omija tofu, omija extract; Organic acid tofu, organic acid;
Jinunee tofu, omija extract; Huktae tofu, herb extracts; Germ tofu, GDL; 11S tofu,

GDL
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Table 5. Protein content of tofu”

Variety Protein (%)
General tofu” 45.44%
Compound tofu (#+73 °]&) 4957
Herb tofu (353 o]§) 48.65™
Organic acid tofu (¥5& o] &) 64.49°
Huktae tofu 54.89"
Germ tofu 53.82%
11S tofu 45.15°

YMeans of three replications. Same letters in a column are not significantly
different each other (p<0.05). ? Coagulants: General tofu, GDL; Compound tofuy,
omija extract+GDL; Herb tofu, herb extracts; Organic acid tofu, organic acid;

Huktae tofu, herb extracts; Germ tofu, GDL; 11S tofu, GDL

2
7} of

of FuHT AR HYHEY FAFFEE pHE 5HT AF= Table 69 e
WAtk 2uAEEE9 pHE 30322 7H% v SAHQSL sw3£E9 pHE
6.398 7b¢ EA el Oh et al(1990)2 ¢ WA} & &9 pHE 292

g A ofF o} AitAdolgta st Wl AIS RIoH AR 9.88%E
ot Adgts etz 2ustgo =3 oiF gde] gAY A $aue
Aetel Stdt FaE fste] AFAE 47] dio] o] WA E 718 F pHE A
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SAA 53~57 AFAA WEA s dwdesn ¥ Sudl ¥ e BELLl
Blstel Aol sy we] ARRAz olgdrky HAT (FH%, 1996). ¥
3

Table 6. pH of herb extracts D

Variety pH pH of mixed soy milk
soy milk 6.91 -
Omija 3.03 458
Hwanggi 5.03 6.65°
Mackmoondong 4.33 6.76"
Pumpkin 6.39 6.91°
Ginseng 5.38 6.78"

Y Means of three replications. Same letters in a column are not significantly

different each other (p<0.05)
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Hwanggi Mackmoondong Pumpkin Ginseng

Omija

Fig. 1. pH of herb extracts of mixed soy milk.
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& FRAFE oFA H/EAL ATl FEHTFRE T AAY Aol oFr P

A 5807, & T 63372 FoAe] AolE Holn ofFA B/HU
th a2 FAwol TRt 153002 71 BA #rrgded FAwolFhe A 29
FEE Mol BF FA Yehgy] wWEeolga AlRd IvFERe agte fo4<
zkel & Holm -078= 7bg wrAl A FEACH bt wjeb TR 135652 P w4
B7HERL BRE FRIF FoA Aolg molw FeHFR FHEolFH¥IF 7.73%
4572 74 @A B AT Jung et al(200009) eV AGE WA EFFREE T4 A
Toa 93 Tajiri(1993)9] ZEEFFH 9 Kim et al(1996)9]
ast b FSAZTR Ak =Y Lu et

Table 7. Colormeter characteristics of tofu (FF& of-&)

Variety L? a b
Omija+Hwanggi tofu 73.78° 4.42° 10.99°
Omija+ Mackmoondong tofu 73.4%° 4.20° 10.59°
Omija+Pumpkin tofu 74.26° 4.20° 10.36°
Omija+Ginseng tofu 73.37° 4.70° 1051°

"Means of three replications. Same letters in a column are not significantly
different each other (p<0.05)
YL, Light scale (100 = pure white, 0 = black); a, redness (+100 = red, -80 =

green); b, vellowness (+70 = yellow, -70 = blue)

- 140 -



Table 8. Colormeter characteristics of tofu"

Variety L? a b
General tof” (¥5F °o]-4) 7751° -0.78' 12,72
Compound tofu (53 o]§) 73.98° 1.42° 1177
Omija tofu (F5F o]&) 70.33° 1.35° 11.91°
Organic acid tofu( 378 o]§)  82.25° 5.09° 11.83°
Jinunee tofu 58.07 15.30° 457"
Huktae tofu 63.37' 9.10° 7738
Germ tofu 79.53° 2.55° 13.55%
11S tofu 82.13° 2.76" 9.55"

"Means of three replications. Same letters in a column are not significantly
different each other (p<0.05)

2>L, Light scale (100 = pure white, 0 = black); a, redness (+100 = red, -80 =
green); b, yellowness (+70 = yellow, -70 = blue)

3>coagu]amtst General tofu, GDL; Compound tofu, omija extract+GDL; Omija tofu,
omija extract; Organic acid tofu, organic acid; Jinunee tofu, omija extract; Huktae

tofu, herb extracts; Germ tofu, GDL; 11S tofu, GDL

i

FRol 2H7e M 24P A%E Table 9-1100 YephAsh. 94 2uAs o

g WANHY AR 4FFY BFTRe] 247S 24D AF)A AmYL
Felxel Folg molx @Ygtov evist AYFEFEL WY TR 274988
Dyne/em’© 2 7b% Z3HA uebgdch A4 onlxs E9F3ES YHd T30}
-190 g0 FbY AeA WARJAD Bhe TR f94e ot molA Bkvk.
S dHYe eniAs ANFFEL BohE TR 179%9 805 %2 Y B

A AZFEAYR evAe WEFFEES HUME TRV 543%9) 523%= T o
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Table 9. Textural characteristics of tofu’

Omija+ Omija+ Omija+ Omija+
Hwanggt  Mackmoondong Pumpkin Ginseng
tofu tofu tofu tofu
Hardness 264135 266209° 953950 97498%°
(Dyne/cm®)
Adheflg\;eness ~196° —o04? ~190° ~201°
Cohesiveness ab b ab a
o 7.28 543 6.37 7.79
(%)
Springiness (%) 681 5.23° 6.28" 8.05°
Gumminess (g)  33.62% 29.13% 26.11° 40.20°
Brittleness 229" 151¢ 166> 323"

(g)

"Means of three replications. Same letters in a column are not significantly

different each other (p<0.05)
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Table 11. Textural characteristics of tofu®

Hardness Adhesiveness Cohesiveness Springiness Gumminess Brittleness
(Dyne/cm?) (g) (%) (%) (g) (2)

General . . g d . 4
216081 -102 9.82 13.91 34.07 473
tofu
Compoun
d tofu
Omija
tofu
Organic
acid tofu
Jinunee
tofu
Huktae
tofu
Germ
tofu
118
tofu

288977 -109° 15.17° 20.30° 46.44° 9.44°
748098° -105 0.05* 0.92" 0.818 0.01f
386480° -108° 11.49° 15.64° 84.48° 14.317
331526™ -133° 18.86" 23.81° 41.12¢ 9.79°
211975° -178° 7.48° 7.34f 27.34f 2.10°
328285" -2894 437 5.72¢ 26.52f 1.35°

344419 ~114° 9.88¢ 10.30° 67.48" 6.74°

800000
. 700000
5 600000 |
2 500000

0

GT CT oT OA Jr HT GE 118

Fig. 4. Hardness of tofu.
GT, General tofu; CT, Compound tofu; OT, Omija tofu; JT, Jinunee tofu; OA
Organic acid tofu; HT, Huktae tofu; GE, Germ tofu; 11S, 11S tofu
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42
e BAF AT Table 120 Ve SepE

&9 #7142 oxalic acid, citric acid, DL-malic acid, fumaric acid, succinic acid,

g
r ()
s
e
i
e
o
w Jo
A
2
EN

/K

s
b

FoFE e fFU1d

pyroglutaric acid, maleic acidZ 7F ol X HAE=H], o] F citric acid®l TaFo] #2
LUAFEEE AYsie DL-malic acidel ol vlud & RoR eygrh
SaHA=H
SR A DA
T f71aF FFL 2uA 100 g2 citric acid 3.80 g, DL-malic acid 1.18 go & 7}
T owel venn, #7389 U1 #=e &7 100 g7 citric acid 170 g,
DL-malic acid 1.30 go.& 7} o] yelytl WEEZZE0 {74 e HE
& 100 g¢ DL-malic acid 2.82 g, pyroglutaric acid 060 g0 2 7}% o] Ueygn
259 {714 3 39 100 g DL-malic acid 1.23 g, succinic acid 1.01
go® 7H3 wol Yewon, Qi4FEEe {714t F3E A4 100 g2 DL-malic
acid 2.18 g, maleic acid 091 g2 & 7} o] vElyth Oh et al(1990)2 Q.v]x}9]
F f714F o] ewR 100 g9 citric acid 3.9]1 g, malic acid 3.90 g2 2 Kim et
al(1973)8] #7174 ¥4 A vl 23 AgS Boln QuAFEE | citric acid
¢} malic acid®] o] B Are} w53 A YERd

TRl a2 S EFAE A LAFEES WS F
2 2

FFFE o) HlE] %2 citric acidd ¥

gt
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Table 12. Content of organic acid of herb extracts (g/100 g)

Organic acid Omija Hwanggi Mackmoondong Pumpkin Ginseng

Oxalic acid 0.07 0.67 0.04 0.12 0.03
Citric acid 3.80 1.70 0.51 0.21 0.69
p.~Malic acid 1.18 1.30 2.82 1.23 2.18
Fumaric acid - - - 0.08 -
Succinic acid - 0.36 0.22 1.01 0.26
Pyroglutaric acid - - 0.60 - 0.56
Maleic acid - - - - 0.91

P27 xd A 100% 94
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3. AAE A4 GAA 43

ALY A7) Sl B b FAAE 284
§ st Z S 45,000,000¢
Ned R 54 AF

7h 238 As 2 3y

D 5 amde) 831 MAUE 23
€ FZ27%7] (Clean vac 8B, Hanil, Korea)&
olgdtd A=A F BAFHZ 4T 2@ste] N8R AL pHE 2~12
0.1 M¢] KCI-HCI buffer, KHPOs-NaHPO, buffer 2 Tris-NaOH buffer
€9 10 mL3 A& 01 g& 5% %2 vortexingd ¥ 8,000 rpmol A 2083t 94 #
et Fede At BCAYMoz @ud ¢S A3 0~6 M9 urea §4
10 mL3t A% 01 g% 19 22 Wyow duly g 4590 0~1%2] SDS
44 10 mL3} A8 01 g 9 2 wjow dwa 32s A3 w3 pH
821 0.1 M® KHzPOs,~NaHPOs buffer €4 10 mLo)} 0~02 Mo} H%E& DTTE
7Fetal A8 01 g& 2ol A9 2 wyern dwd e =483 6 M urea
€94 10 mLol 0~02 Me] HEZ DTTE 78l A8 01 g€ B0l 99 22
Hoez oy FFE FAHAT 04% SDS &9 10 mLel 0~02 Mol HEH
DTTE &7tstal A8 01 g& 9o s 2 Wyez did FFs FA3A
3 04% SDS €9 10 mLol 0~02 Mo] I 52 DTTE H7H8a A& 01 g8 ¥
o pHE 8% 128 2F H 9o 2 whioew owd s 2Hagct 2 434
Hol BHE FHEE FFEL o839 AxIYew herb FEH, I T3
compound FEE AR 742 oA, GDL a8lxm kA9t GDLe EFES o
& B¢E onlg

o
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TR Az Qo] S A 4F
Soybean flour (3#%)& o]l&3l9g A% ¥ 7
o) Exex @mAs wWAAATE #AAgo] Fru

F49e A B AQAAE Fulo) H4 G A opruk,

1700 ml. protein extract

!
85C A (1%, 2%, 5%, 108, 15%, 20%)
Water bath ©]&
!

Z718 (20g), & 3 A H7 (AR FE2H)
Water bath® 2% %} (6%)

!
(60T ) FZo] o} LEE BET}

dy

Ade AolE F £ H¥E 10X 10 X 8 an)

3) 5 Az “]i]"& S3A HFo 4F
Defatted soy flour (Z3E)625 w
st FH Az Hadh L—‘.‘%l

=1
3 1700 mLe® 3t FRZ A E3H At Defatted soy ﬂour°ﬂ*‘
ARz FRAZA HLERFE
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R, bR g SRR VIR E A2 A49d 21§59 A ¥& 2FE Y
T ¥ Aed 4THdA 583y tAgdE AHd o]&349 . PCA (Plate count agar,
Difco, USA) wWixje 100 pL¥ HZFSE v}g 37ColA 24478 widd £ colony
FE AT, #4= CFU (colony forming unit)/g o2 YERY AT

r

e 3 s At 4 AgE e f944 HdAHLE SAS (Statistic
Analysis System, USA)E o]&3l9 R4 24 & 3
test® 5% FTdA 2 F948& AASFG

B8 & Duncan’s multiple range

6) ¥4 #53HA

ANEE 71S23A 871 Aol 3x3em A7IR oF 20go 2 FEt Aol A A7 A
HE AAld ztz 3 2744 dol A At BE AR HUE Aol ikl
g 7 UAEE FTHRFY 2= AE A ANGAY. a6 @are AEFGSTE
Y dighAl 804 e tid oz AAEHY. 713 HAE 9% 3 Z(hedonic scale)E ©]&
o FAEE fon 1302 AFE ol 9HoR AFE olFEHE
FEABIEE 3t H7lY EAL o] P (appearance)EA 2] M (color), 37| (flavor) &
Aol A3 (savory), Bl H %(beany), B2 (astringency), &% (bitter)28] 3 234
ZHtexture) EA9  dd#dA S(hardness), ©3HA  (springness), AIAE
(adhesiveness) 2 WA ¢l 713 ¥ (overall acceptability) A2 A3 =t}

0 o4 uf o mlm
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D 3 wuge g3 WAYE

A de] 9l d §FS AT Z9E Fig. 189 29, WA 4599 aid &F
& HRSHH EI}FN, FFFR, ANkER o2 gy ko] e Ao JEw
o Hlg AFoR FUSIAY FAs .

pHE 2~122 & buffer §942 o] &3 232 pH/F 4~59] SHAEY of wlde

AN BRZ 1 GFE o} AT vl g3k pH 494 7 HAvirk pHAE
FolAFE AL F71EEY 0~6 M 559 urea 842 o} &3 AFL urea’t U

49l hydrogen bond (4 ZF)E FAAATL §H| FE7} FolAdRE FF Y9
9l dFele 22 TS vAA FAh 0~1% TE9 SDS &4 o] 8% 4
32 SDS7F @A 9 hydrophobic bond (254 ZAHE FAYAj7lzz £99 &
7F wobd S E G de 99l dHe A% Frtsan
pH 8 buffer, 6 M urea % 0.4% SDS &9 0~02 MY ¥%=Z DTTE AHA/ME &
AE 0]§F AFLS DTT7F 949 disulfide 2S¢ FAAINEZ 3FFH £90]
ol AUeY FEIF wotdsE AT dd §%E BF AE IUrsged
pHS} SDSRTH o] W& 4% ml 3z,
0.4% SDS &4 0~02 Me] =% DTTE #H7eha pHE 8% 122 2F §94&
o] A& pH, SDS ¥ DTTY #3&AEgor Fvt ¥AFF AS F7Hst9
el ol o] 6833~7892%7H4 et on pHE B buffer §4E o]
&3 4P A8 pH 85t pH 12904 ¢ o] vebdrh
AnHoz FRo dujd2 99 AP ool oA pHO JFE wow 347
5694 &4 2¥t disulfide 2% 2 EE Aoz Jewn 23729 $4 2
2 EYA g ez el 3FF TRV EF v S WAUSS B
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Percentage of protein solubiilted (%)
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o
N
S

6 8 10 12
pH of buffer

Fig. 1. Solubilitation of tofu protein at different pH of buffer.
@, General tofu; €, Herb tofu; A, Compound tofu
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Percentage of protein solubiilted (%)
w

O H L ]
0 2 4 6
Urea concentration (M)

Fig. 2. Solubilitation of tofu protein at different concentration of urea.

@, General tofu; €, Herb tofu; A, Compound tofu

- 152 -



18

Percentage of protein solubiilted (%)

O 1 1 | L
0 0.2 0.4 0.6 0.8 1
SDS concentration (%)

1.2

Fig. 3. Solubilitation of tofu protein at different concentration of SDS.

@, General tofu; 4, Herb tofu; A, Compound tofu
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Percentage of protein solubiilted (%)

O —l i !
0 0.05 0.1 0.15 0.2 0.25
Concentration of DTT (M)

Fig. 4. Solubilitation of tofu protein due to different concentration of DTT in

HsPO,-Na;HPO; buffer. @, General tofu; 4, Herb tofu; A, Compound tofu
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Percentage of protein solubiilted (%)
w
(@]

—
o

O 1 1 i il
0 0.05 0.1 0.15 0.2 0.25
Concentration of DTT (M)

Fig. 5. Solubilitation of tofu protein due to different concentration of DTT in
6 M urea. @, General tofu; €, Herb tofu; &, Compound tofu
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60

Percentage of protein solubiilted (%)

0 J '

0 0.05 0.1 0.15 0.2 0.25
Concentration of DTT (M)

Fig. 6. Solubilitation of tofu protein due to different concentration of DTT in
0.4% SDS. @, General tofu; 9, Herb tofu; A, Compound tofu
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80

Percentage of protein solubiilted (%)

O i
0 0.05 0.1 0.15 0.2 0.25
Concentration of DTT (M)

Fig. 7. Solubilitation of tofu protein due to different concentration of DTT in
0.4% SDS (pH 8). @, General tofu;, 4, Herb tofu; &, Compound tofu

- 157 ~



Percentage of protein solubiilted (%)

O 1 i 1 L
0 0.05 01 0.15 0.2 0.25
Concentration of DTT (M)

Fig. 8. Solubilitation of tofu protein due to different concentration of DTT in

0.4% SDS (pH 12). @, General tofu; 4, Herb tofu; A, Compound tofu
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EA9E Fole] £nuuAg 80T oA MANE o] FRUNLY g3
of WA Aew peEh 90T, 8T, X WOTAA AAADH Frigude ¢
SAL (gebA) A7) o8 aggregatesI ot 75T oldtel A g Friguwge

n_?\_ll
ol
R
o,

)
aggregation A4S Holx gkr) (Fig. 9). olw] AAFE FRo f1

rheological propertiess= Fig 10 ¥ Table 139} Zt} wetd FRE 237 95
M= FHE BTN 719ste] UFaude] dWgde doyE Ao ysuy
A9 aggregationol 83 pretreatment® Y ERGTE ]9} e wlo) od] AW
FRE T8 $F%0] ¥ol H=2$ textured: 2A A}
800
600
o
c ]
) 400
O
=
200
O i [ I
50 60 70 80 90 100

Temperature (°C)

Fig. 9. Effects of heating temperature of protein extract for 20 min on weight of

tofu formulated.
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Water Content (%,
N

m 1 i | !
50 60 70 80 0 100

Temperature (°C)

Fig. 10. Effects of heating temperature of protein extract for 20 min on water

content of tofu formulated

Table 1. Physicochemical properties of tofu formulated

45 (80C) FH5 (857C) F5 (907C)
Hard
i nessz 429134.43 560694.57 512011.22
(Dyne/cm®)
Adhesivness
-105 ~106 -73
(%)
Cosi
OSIVEnEss 9.706 16,322 15.875
(%)
Sori
PHIENESS 13.18 36.36 25.88
(%)
G ;
HITITInESS 107.89 176.26 100.63
(g
Brittleness
(@) 6.99 59.75 25.55
g
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Fig 11 85ColAM 7k Aol we F3o WAFE £AE 43olr}. Maximum
quantity® ¥7] H3tdME Frlg 5-1287
A Fre 7k Agte] 52 <)t AS- dF
® 1

SIAE Y7 T @ Ao aggregation©

T
ofl
N4
)
woogR
_(.;r_l_i,
e
Py
9
g
[¢°]
=
X
z,
v,
&
QIL
R
2
rek

200

160

120

80

Weight (g)

40

O l ) L |
0 5 10 15 20 25

Time (min)

Fig. 11. Effects of heating time of protein extract at 85C on weight of tofu

formulated
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Fig. 12 ol WA A 539 water content® YERR Ak Fule 7FEo] 1-10

#A F3 9 water content® °F 80% HEIF oY 7FE Alzkel 108
238 ZA$ UF 9 A9 overheatingo] <] @A ol nggo] "olx FHe
water content”} @A HATH ol @A subunit Alojo]l FAH= disulfide bond
9} hydrophobic interaction®] @ &3} water molecule AF°)¢] hydrogen bonding$
Aatr] Wil Aoz dddEn

to Mo

85

75 +

Water Content (%)

0 5 10 15 20 25
Time (min)

Fig. 12. Effects of heating time of protein extractat 85°C on water content of tofu

formulated
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Fig. 13. Weight of tofu formed according to weight of oil added to protein solution

60g/1700mL (deffated soy flour ©]&)
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Az MAE G 2AF A% $uA Aol F/4Fl met Azy ¥R
A wasA Zrhstg o 1 AR TR G AR FFS K

FRE e 4T AGHEA A A wE AMEge] W Fig 149

g HA el 53 AL A7d aFo] X & 2FET colonydl F7H d A
A Uebstt Kim et al(2002)& % A2A FAFEE 2L Adzng HbFol g
ol dubsiol FIAS Fadd HEA
al(2000) vl A% A7k TR pHE WH T3 4

Adnti sged dAHFRETE FFERIL dvkAFo] Ao H&d AFE HA
o, AFLe nlgRe gdow RusA Hp dutAoemn A

Jung et

I
3
i
o
oo
oo
kI
2
k|

o
2
X
e
2
p‘L
rlr
-1
4r
rr

G BASn led AN @ Wi BE At dFFmsn @
o}

T AL BE TR BEAHS nudfry 4CAN AFF TR A2 A
e FREg o 2 AFHUL colonye] FE W A F/HHAEH )AL A
2ol PAEY KL AdAAN Aetsz 9t (Frazier and Westhoff, 1978).

Champagene et al(1991)2 4C¢ 25TColA FHE AFsAA vjAE] A4E vl
stAEH 25CAAE vjAE FAo] 3wt 109 CFU/gol =83t H 314,

WA 4T E AR HAo] =7 159 EFetd) 108 CFU/g7F Ho M2}t
Gor2 TR (Aol Zgidvta 392 Grover et al (1983)3 o] 3 9(1984)
T AZLEE REFE BEAo U o B AFS BATh
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108 | A— E85F=
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Storage time(days)

Fig. 14. Changes in total microbial count of tofu during storage at room

temperature.
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Fig. 15. Changes in total microbial count of tofu during storage at 4C
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oE dopry Rop-GDL 74
37‘:} P
i K 4.90° 495" 7.01°
appearance color
N
savory 5.60° 5.60° 5.51°
g EEE
- 5.14° 5.23° 5.30°
flavor beany
Heg
m 5.09° 5.14° 4.84°
astringency
dasdd = a
551% 5.60° 5.99
hardness
EER
Z A7 e 5.46° 5.26° 6.38°
springness
ARAH =
o 5.33" 5.34° 5.81°
adhesiveness
HAA7 5w o
. 5.94* 5.49° 5.59
overall acceptability

1) Same letters in a row are not significantly different each other (p<0.05)

Ade 4 VEEE YUFERIL 7012 foHom M e VEEE JehhdTh
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Fig. 16. Sensory characteristics of tofu
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grofAle] 8 e subo] 0342%% Y Wotew thE A= 819~1023%2
Z Zolg BolA gskrh. kAo IE FAFe 2na} 362% 2 MY Bgow B
Hhe 039%2 7bd AA etk eniae e dkAE PN Fohe 4% F
o] FopFRe FE FFE AuF AF 2vze IuFEES HME TR
79.38% 2 JHF wstom cuaet AMFEES H/MG FRIF B26%E P AA
veEsth yeial FiRe] dukgig vlust 2 SeFRUF Be6%E TR FEo]
74 B 11SFRIE 57.92 %2 2 FFol A v SR dFe FHE
b 060%2 7H @gkm LUSTR7F 012%2 713 2AA Jeygd, o= 25 53
of el d g BAT AR §U1 TR 6449% = 7HY @A YER

FAFFE R pH FAHAME 2vAFEE9 pH7 30322 713 A A=A
THEEEY pHE 6392 78 A degth Tl A2 3dpFEES EFI
& Afde T pHY 6917 vl%EA HHH] &3 ¥H-EE Bolx Fgky 2w

AFEES WM FR9 pHT 4582 & §$a7F 7BF &+ pHS 463 nlsst

T

&

A =380,
orlash he FAT BAANY A 4FFY BHER AwE 24T 23
o 7] 4 s

IUFEES JIM F39 Lol 42602 - 9 HAEAD vA

Lgkeol 73372 7} o154 H7tH ]
o RIMFEFES HIMSG TRV 47022 71 EA HrEHAL
420~442% w3 FrE Qo bk vl AFEES HoHEG TR 1099
2 7B =4 3718 FHE 1036~10592 H7EHH FoAQd 2olg BRI
o vgHA g8 FH FE Lage fU1AFRO 82262 MR B BbE AR @
FAFERS B FHAFF FA BHHALH HEoTRE BOTR JHF oAF

7
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< -078% ¢ 2A H/HAY bgke wjobvyUt 13552 M
Aol FHIE 4572 713 @A HrrE Ao
Lwztet v @A E W AN HAHE 4FFH FAFF 2HHAE FAT 2
ol A AungdL FoHQ AolE Bojx gston 2wze AYFEES HIMY F
F7F 274988 Dyne/cm2o.2 7bF AstA vebgch A4S vt suFEES
A FHIF -190 go 2 b AsA HrtEAn. SRS @EAgd e eHe ¢
AFEES WO FRIF 779%9 805%2 7HF A BAHAT ov|Ae WE
FFEES HUME TR 543%9 5.23%2 74 okebAl ArHEdY. A4 oA
% ulate QAFEFES MUY FRIF 4020 g 323 go 2 7 B3 A HoEA
o A4L eviAet w2 ES G TR/ 2611 g0 B M oFstA HEH A
& Hb TR 151 go 2 M kAl BUHH
L euAFRe A% oBES AR FII Fo =4
W SAG Aos FALYE A SP0A KA Aol Biew T
E 2% 799 7 U] ARG A BF Z/HEAY. AL euAFR
TR F7F 988763 Dyne/cm2o. 2 o}F 7ZdtAl HrtE e Ay &
de Add B EFFRo duFRe b o s B AT A
el FHY FHY 2HTE AT AN WAL 211975~344419 Dyne/cm22.
2 As® A%E Bdon TR A oketA HrbEAT RAES wobRy
7t -289 go.2 7 <katA BAHC $3AEF @F98E FHAwolFHIt 1886%%
2381%=2 7} & FAHEUD AT FHPL $IAFEI} 8448 g3 1431 ¢
o2 4 ZAstA B7E A
eujREEE {74 e ovR} 100 g9 citric acid 3.80 g, DL-malic acid 1.18
go 2 7P gol vEi, #VFEES #7144 FFE 7] 100 g citric acid
170 g, DL-malic acid 1.30 g2 7} ®o] Yelyd AR FFEEY {74 &%
#AFEE 100 g3 DL-malic acid 2.82 g, pyroglutaric acid 0.60 g2 2 7}3 #o} 1}
Bk, 3uEEEe {14 %S 549 100 g9 DL-malic acid 1.23 g, succinic
acid 1.01 go= 7} @ol Yelwten, ARFEEY {714 e d4 100 g2
DL-malic acid 2.18 g, maleic acid 091 g&2 713 ®o] YEhytth

Hi

A BN

flo
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vjope] FAWA e AA FTHY 84%=2 JElga, FAAYE 96.20%, FAF
2 321%, JAHL 059%= vEREch djore] FAW AL A F linoleic
acid(18:2)7} 405%% 713 #t3, oleic acid (18:1), linolenic acid(183)9] o2 &
Fol = vetsith wjote] FAAL APt F linoleic acid(18:2)7F 50.0%2 71
Boka, FARAL 2L FAMR FFeol A vEhwth wjole] dA AL AW
linoleic acid(18:2)7} 39.9% = 7}4 ®<9tar, palmitic acid(16:0), oleic acid(18:1)¢]
2 o] A vEwth wjole] IAAL XHAE F linoleic acid (18:2)7F 40.1%=
b wekal, 9N 2E FAR o) =4 YEhth
viop, 7S R 1189 ofvjxt 24 R IS BAG Ads TE ofmmild HlE
glutamic acid, aspartic acid 2.2 wlwd A YElsth Glutamic acid9] %2
6410.0~199775 mg%Z YElG FHFols A ol itolXgt Fo Fa ofnit
Ql lysine ¥ 3485.7~5833.7 mg%k = vERG o T ofnjiitd] BlE b A A
THEHo] YE o} x=AL cysteined] RoE YENG T, o2 E  methionine,
histidine, tyrosine % threonine 92 A A Yetdtd Cysteined TZFHL 6089~
12193 mgk= Vet 2E ofnlnt =S nlwstd 11S, 7S, ol £o= ofr]
w4t ol B AoF vy
B @A dFS vt RFFE, GGFR duFR Fog g
il buffer §4-& o] &3 HHPNM 4T
o wEld ke pH 4904 b AAT pHYE EolEFE AE F/hsdd 0~6
M 559 urea §4& o] &3 YN FTHY @A e M2 J¥ge WA
2 % 0~1% F=9 SDS £94& o]&d AP LUt oHEAFE F5AY
old g A% Sk pH 8 buffer, 6 M urea 2 04% SDS &) 0~0.2
Me] ¥E2 DTTE H71e €98 o83 AP 3537 §d0] Aol ddon
FEF BoldSE Ay @ud dFe 25 A% Fvbstdon pHe SDSet
o B 9% vATh 04% SDS &9} 0~02 M9 =2 DTTE #H/Msta pH
£ 8% 122 2E &Ag o83 AL pH, SDS ¥ DITY H3sAgoz F&rt
Folds AL F7tete FE A oA o] 68.33~78.92%7A eI H
pH 8R Tt pH 12014 o @o] Vet Andoern 530 gudd 9o HHF &
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ool ejsii pHO g wron 372 A5A 2 disulfide 2] B F
v AeZ e 237z g4 22 F 294 gv AeE e 3R
TR BF g 3 dAUEE 2t

¥ &3 4T Agstd A Aol Anel mE AgAd 24F AN AR
A zkol AAGSFE colony & F7hstgon dubFRoA 7Hd wWol AEHAR &
FFFNA colony 7F 78 AA ekt 53] AL 44 aFo] hA ¥ 1
2% colonyd] F7F o A Yyt A% 2o g TR REAE vustd
4CAM AFYE FR7F A2 AFFH FrEag o 28 AFHAUIL colonyd FE
o =24 7
ojtel A7 A} gl FhEel v fridte]l uF @Rd 3 ZiFd #E A
AYEL A5 $urFy vl&sA degton 4ol 53 343 2 W
of, 11S 5& ol &8 A2 7Ivd F5E ML F sl #3zi

b
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e B 25 WstFe e gz (Contro)® AT el oA #

o2 FRE AFWEsE Jeldh Positive ATol 7H4 A JElgtn SMSEol A
S WFE Btk aey 3% A wgEkeAME SMS 2, 3Tl #oHoew
(p<0.05) w5 w& ATHEEFE Bon, old v txz AFWFLE F94
o2 vig @& ¥EFe etk HE ASasgs B2d SMS 2, 338 U=
o vlE BA Yegi, o SMS F4F F sulo] sluj® FogA wuto] A
AE¢Es A8y 2Fg AL st AE(12)02 vlFo] Bol g o Hld

FFE AY Freol ¥y B 5 ok

)
)

o,
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2) 2719 T%

Table 2 o] Yed 232 nd AAZE AF 100g F HE5F %E control o
HlE] SMS FowolA dAvtxor we HFE BIon NS FHES AT
(normal control)e] Y7o Hls S0 B (p<0.05) WE B FAE JehY
Row FAddET Alpositive control A)7} FrHo = wie = A& e
th o]} o] ko] FHE alcohol HHAM o8 HFFA Ado] ZHHPoEA
alcohols HAAZ EE FollM F/HHATL (26-26) Bustded & 2934
AR AEgE B & Ak =3 AY Fogd wE gz Moz A9

%

TEol 22 AL AT

rlo
+

FFe WY Row BTk

Table 2. Total body weight gains and the weight of liver and

kidney
Total body weight Liver (% of body Kidney (% of body

Group gains(g) weight) weight)
Mean+S.D. Mean+S.D. Mean=S.D.

Normal control” 59.83+5.49"% 3.98+0.40™ 0.78+0.02°
Nagative control” 58.50+12.49°° 4.06£0.24™ 1.11£0.0™
Positive control AY  56.17+11.50%® 4.33+0.13° 1.1420.02*
Positive control B® 52.33+13.57 4.20+0.08™ 1.08+0.05™*
SMS 1% 52.50+6.25° 3.98+0.33% 1.05+0.04™
sMs 27 61.50+7.40 3.77+0.31° 1.02+0.06°
sMs 3¥ 66.50+12.45 4.20+0.23" 1.08+0.07°

YRach value represents the mean=S.D. of 6 rats. » Healthy normal control group.
¥Normal control plus alcohol solition. 4)Negative control plus alcohol solution and
*A solution. 5)Negative control plus alcohol solution and *B solution. 6)Negative

control plus alcohol solution and aqueous extract Saeng-maek-san. 7)Negative
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control plus alcohol solution plus aqueous extract Saeng-maek-san and Lagenaria
siceraria. ¥*SMS2 minus Panax ginseng. 9>a,b,c,d,e value with different superscript
letters are significantly different at p<0.05. *A and "B solution is hangover solved

solution(hss).

Table 32 A} FEd Fo79 7+ B 2 3HFIFE Yolry] Y3 A8 Fd9
Al 83 AST, ALT 49 w3z e

-ketoglutarate ol ¥F-8-3}d oxaloacetate + glutamate & ABAZA71M  oxaloacetate

(IR

HAo2  ASTE L-Aspartate + a
E  pyruvateZ RA3ATIE HABo FAss 4o, ALT + DL-Alanine + a
~krtoglutarate ° ¥+-&-3le] pyruvate + glutamate & AAAIIE Ho] §A= o] &
AES I FAAZE F7HEE 2 7% 0] AsEAS S ddFeg 3 A AHFEgL

2 28A o

(DAST 9 &4

A4 B4 (normal controhe] A F 9 AST =+ 60.33£4.97 unit %2 Yalcohol2
IAFFS FEAF A g FZT(negative control) & 117.00420.02 unit & % 8} 7
Fo] Aes Bneoen ¢43gH A ANRAHE £FHA2A solution AE FoI FA
&= A (positive control A)S 9533446 unit® UERGTE o] H] %3k =X
SMS 17-°] 96.17+1057 unit® ¥A thZF Alpositive control A)# ZH3sHA e
won v o v wfe FAHAA (p<0.05) AST X9 Aso] dAHA}a
B vk SMS 3¢ E=F SMS 2 ¥ AEY ¥ JehvA oy g

SRR

-

bt

X

oL

A Bd GHEE FEALAT

(2)ALT? &4

ALT X9 glojA
45834714 unit®} FAHUERT A, B & 435014862 unit, 40.33+5.79 unit = HAo)
HlE fejA oz v e 32 Yl th(p<0.05), SMS ¥ FoA 53] SMS 12

rir
o
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=Y
o
o
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o

UEFHI SMS 2 ¢ SMS 3 94 o

(p<0.05).

]

A

© AST, ALT o &

o a3Ee] H4F

p=H
=

A7AA S

¥

17 AST, ALT &4 £712 B 4 9171

S

A %o
RAE AT T4

2w oA AL AA Mol

o 2 0] tH(27-28).

£ 47
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Table 3. Enzyme activity of AST and ALT in serum

Groups

Normal control”
Negative control®
Positive control A
Positive control B”
sMs 17

sMs 2"

sMs 3¥

AST(U/L) ALT(U/L)
MeantSD . range(rrtlinimu MeantS.D. range(nr.linimu
m-maximum) m-maximum)
60.33+4.97% ¥ 55-69 19.17+2.14° 17-22
117.00£20.02° 90-140 45.83+7.14° 34-49
95.33+4.46° 89-102 43.50+8.62° 35-57
104.33+19.34™ 85-131 40.33+5.79* 32-47
96.17+ 10.57° 83-113 25.17+2.04% 23-28
11250+ 761°  107-126 29.00+1.55 28~32
132.17+33.68" 91-185 30.17+4.07® 36-47

YEach value represents the meanzS.D.

of 6 rats. 2)Healthy normal control group.

¥Normal control plus alcohol solution. 4>Negative control plus alcohol sohution and

*A  solution. 5)Negative control plus alcohol solution and "B solution. 6)Negative

control plus alcohol solution and aqueous extract Saeng-maek-san. 7)Negative

control plus alcohol solution plus aqueous extract Saeng-maek-san and Lagenaria

siceraria. YSMS2 minus Panax ginseng. 9)a,b,c,d,e value with different superscript

letters are significantly different at p<0.05. *A and "B solution is hangover solved

solution(hss).

4) 339 T 22" E} FAAL FF

(1)38 A triglyceride ¥ %

Table 49 YEld A triglyceride % SMSo] th& o vl ¢ 52131 A

- 193 -



oAl zolz etk AAATFAAME 1417680 meg/dl. GoH,

71334427 mg/dL, SAWET AT 7633t2357 mg/dL, FAEdU=x
5817+20.15 mg/dL ] sl SMS 19 +x& 1850+7.77 mg/dL, SMS 2 %%
21.834¢5.08 mg/dL 24 F SMS oA AT H FAMG FX& vetdo] ofg 79
A dE A4S BYoHp<0.05). 99 435 nFo] Hol alcohol A3+ triglyceride
A FoFo] AWGE FEdITdE AS 4 F don, HA4F alcohol

HAE Agre za@ded RS JFEF] FLUNOZ alcohol HHAZ AP

o

R s
B

S

rr

A E3] @38 methionine, choline, vitamin E, Se 52 & A %3+
AR5 Aol BIHJTH3EL). o] A 71Ee] AUde I 5%
tlet 2%, A7) 5 MdsFe AddA vert aAEF AR E H43
E37F AeS dF5AFD. Yolst ol alcohold AFHANE ANLGE A H8&5d

TG &3S A4 7Iges 248 £ 5 A5S £33 A4 e =0

AN

(2)8 A total cholesterol %

Table 414 B¥ &3 cholesterol 9 wxo dojA A thxzdd Hlef SMS 2, 3
oo FAZ 2A HAHAE @goy SMS 1 29 FAE 6650+6.75 mg/dl. &2
94 dAP<0.05) #A2Fd dAE B 57 dAh o HAF =2 cholesterol ¥
=7 AT T AZEIVA AF {29 FeJAAR ALAvE B I(32-33)9
3oz} Qe ¥F cholesterol ¥EE 25t SGFF AFMEY =¥sto
cholestyramine, probucol ¥ 8% cholesterol& @t o ofEo] fdEo ¥ AE

o

of ]85 AR dvt dhFo] 1 =G EIT AP de A3HE

e HARS] U ATE oby wEd AFoITH34-36). ol e} )] A= 4
Wiro] 3 BULHEAF AP Ame) Yol 8L F F Ax S AN

M
+
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Table 4. Concentration of serum lipid in rat.

TG(mg/dL) Cholesterol(mg/dL)
Groups range(minimu range(minimu
Mean=SD . Mean+5D .
m-maximum) m-maximum)
Normal control? 14.17+6.20"¢ 8-25 42.83+12.77° 32-70
Negative control’  71.33+40.4% 26-125 70.50%5.65™ 63-79
Positive control AY  76.17+21.54% 59-119 81.17+6.39° 68-88
Positive control BY  58.17+18.40° 34-93 76.67+752% 67-83
SMS 19 18.50+7.09° 10-31 66.50+6.75° 54-75
SMS 27 21.83+4.63° 16-29 75.0045.7% 64-82
sSMS 3% 92.17+22.89° 58-113 72.005.60% 65-83

YEach value represents the mean+S.D. of 6 rats. Z)Healthy normal control group.
¥Normal control plus alcohol sclhation. 4)Negative control plus alcohol solution and
*A solution. 5)Negative control plus alcohol solution and ‘B solution. 6)Negative
control plus alcohol solution and aqueous extract Saeng-maek-san. 7)Negative
control plus alcohol solution plus aqueous extract Saeng-maek-san and Lagenaria
siceraria. ®SMS2 minus Panax ginseng. 9)a,b,c,d,e value with different superscript
letters are significantly different at p<0.05. A and *B solution is hangover solved

solution(hss).

BAzZA A3 2 HIFEL I A 3 AAEAQ acetaldehyde o 712
2 2 gy A Aol (37) 2ElrE 438 £HE 3L Ui B
Yetrl wiie ojeldt d:go] 3% HFHo Agwale]l ol EFHE VEREHA )
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3 3k 23 F 43E girbel #ojst= ADH(aleohol dehydrogenase) 2748 54

of WA Fol Aol ADH @Ao] F7hdvka k37, £ 4
Pl E 26% ¢2ZL&S IMER S8AIZ AF SMS 2, 379 FAE= 202+04
mg/dL, 2.16+0.55 mg/dl. 24, ADH &4 A4+ 061052 mg/dLol Bl&) 49 7}
ZFolu S7HE S B doy ol FAFNoE wle FoFA FrhE FAAJH

(p<0.05). old dygAtz vFojrel g3 L AV AFHAA A=A el

Aoz 2+ 27 AE U acetaldehyde & =32 AAAA €3 L9 d5FE UE

F Qe HsAE AN F3 Ao

e

rr

Table 5. Activity of alcohol dehydrogenase in rat.

ADH(U/L)
Groups range(minimum-maxim
Mean+SD
um)

Normal normal® 0.61+0.52"¢ 025 - 1.7
Negative control * 1.05+0.40% 0.46 - 1.54
Positive control A? 1.31+0.55° 0.36 - 2.24
Positive control BY 1.41+0.27% 091 - 175
SMS 17 1.67+0.50°* 1.13 - 263
sSMS 27 2.02+0.4% 15 - 2.81
SMS 3 2.16+0.55" 16 - 269

YEach value represents the meantS.D. of 6 rats. 2)Healthy normal control group.
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¥Normal control plus alcohol solution. 4)Negative control plus alcohol solution and
*A  solution. 5)Negative control plus alcohol solution and "B solution. 6)Negative
control plus alcohol solution and aqueous extract Saeng-maek-san. 7)Negative
control plus alcohol solution plus aqueous extract Saeng-maek-san and Lagenaria
siceraria. ®*SMS2 minus Panax ginseng. 9)a,b,c,d,e value with different superscript
letters are significantly different at p<0.05. ‘A and ‘B solution is hangover solved

solution(hss).

6) Av]d3d o) AMud P-19] A AF

DMEM(Dulbecco’s Modified Eagle Medium, Gibco)¥}Ald] 10% FBS(Fetal Bovine
Serum), 100 pg/ml penicilline, 100ug/ml streptomycines H7}3te} wjgR oz ALL
3t oH, cell 37C, 5% CO.oN A Wl ¥stdoh.

Aol MEERE FAHE7] Y98l MTT(Cell Proliferation Kit I, Boehringer
Mannheim, Germany )kit& A& 3} o] MTT [3-(4, 5-dimethyl thiazol
~2y1)-2,5-diphenyl tetrazolium bromide] colorimetric 7 o2 A¥3HvH38-40).
96 well flat bottom microtiter ¢ Z} welld] vl$-2 A4 7P E(NCTC clone 1469 ;
derivative of NCTC 721, 3% HXF 28)E 2x10° cells/mlo] HEE 33 484
L WMi¥E7C, 5% COz incubaton)dtdth. F2 AXA AWM 2g 08%
methanolo] 3¢ § GAEZ 843l 50 w/ml7t 9= A3 £ MTT labeling
reagent(final concentration 0.5 mg/mh< 7 wellol] 10 p® H7}3F 5 4A)17F v oks}
ot A ¥ formazan crystal product® &3 A1717] 8, solubilization solutiong
100w H7Fg £ 1943 w3kl ELISA Reader(Molecular Devices spectra
MAX 340)2 &%= 650 nmoll o =434}

TZAES e A AEZEANS 4T 249 N8 E HsA e ZFTol u
A AN AT o AA(P<0.05) 3MrtE e FAEL Yeg@en A A
ESZL UehdA goith oy Auite] FAME F A4 JxUAE A7)

@), AW BHD G A A86)% FEFo] 29 glycogens 27}
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NAGE BRaMet enatel 3 BEAE(15-17)0] #F ATdRE H

Aol Ao AE 4L vEA e A2 YEsth

Table 1. Effect of SMS on NCTC by MTT

Bl <] 'H _%ﬁ‘:‘

= —

Spectrophotometrical absorbance

Groups (at 650 nm)
MeantS.D.

Nornal control® 0.033+0.008"
sMs 1% 0.062+0.009
sMs 2* 0.065+0.005

YEach value represents the mean+S.D. of 6 rats. 2)Healthy normal control group.

®Normal control plus alcohol solution. 3)Negative control plus alcohol solution

and aqueous extract Saeng-maek-san. 4)Negative control plus alcohol solution plus

aqueous extract Saeng-maek-san and Lagenar siceraria.

1A AT 100% 94
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2. A7+ AA4 &)

ARAAE A3 AT A A FHAE A QA
A5 o] ¥ @& 15,000,000

FAA=FE NEE P19 Fudst FudF Ao nAE= s
A] ?‘ifﬁ

DA = AT 100% EA

7b. A3As 2 1y

1) MTT Assay

vero A X (African green monkey kidney cell, ATCC CCL81)E 96 well plated]
well 3 5x10" cells ©] HE% BF# F Plate vtdo] cellso] #E3ES 24hr
incubation ¥vt. FAZH P-1(AMWIHE 0.8% methanolol 3¢ F 200mg/m 5%
5E 129 Ad g 2 welldl ®F3aL o532 incubationdt ¥ MTT labeling
regent 100 A 7}3}51 4hr incubationdt}. 1 & golubilization solution 100x¢ 7}
831 overnight incubation 3t ¥ wavelength 560nmol 4] ELISA readerZ Z3% 0D
S48 AA T2 E 08% Methanold AHE3tglon 28 488 3 43
gERste] AAIGE & o5 HF e S

tlo

AP EFEE AT o] 200+10g2) Sprague-Dawley(SD)A 9 759 $4 3HE vk A

EEAEAA FYsta] 1097 & gt FEASAGA FHSAAY. HeANE
ol AbSde] 2roh G 47 22£27C, 55:5% 2 FE, Fu5& FANH D A0
T APAMREEDG ES AREA HAGEE s
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)97 5

109 2+ AbSAdol F A1zl AFo) 300 g AF] AF 6nilE F Lo o] AR
) &3 (Normal control group) ¥ A3 7 (Test group)o. & EHI . A=+
AlE 9} B8 AH AAES dgon mjd oA 114 308 1wl F
AT AT 108 TIZ /DL 89 ES A4 HHES 3
11A] 303 A=A 2m AT FA3t9h ojw 2oj& gAY n@AIREE A
TR z} 7o AelE Table 13 Zrh

o

Table 1. Composition of Groups

ulg}
- (Group)
P (No. of exam)
No.1 (Normal Control) 6 AMNE+EEF+THT
No.2(Test groupl:T1) 6 PARCRRCRE-TEA b PR

A2k ¢ w2} (Schizandra chinensis) + 94 Panax ginseng C. A. Meyer) +%W %
(Liriope platyphylla) + 37)(Astragalus membranaceus BUNGE) + #¥ (Cucurbita

spp.)

BHEY Azx 4 749

Sk g AFIAAN AN FA$ A4 Panax ginseng C. A. Meyer, $3g%
FAEAY),  #7)(Astragalus membranaceus BUNGE, 9% 9%ib, 2v9#
(Schizandra chinensis), %% (Liriope platyphylla) 2@ %% (Cucurbita spp.)< 2t
4 20g& E3ste] F 100ge] goFAlel 33 SRS 1,000m-S H7Este] 2417 30%
T B F(H-YH7), DWP-2000M) A== 1% oJ=stil, 3MM Paper® 23} o
#& F HF volumed 400mZ dto] 4T WFmo] R#sIUA ARG HT. AL
400meE Aol Al 1Y Foldke dosez AAtate] 300ge] RAEA 289 Bt vid 2
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@ dAstA AAHHematological values @ CBC differentiation &3)

EDTA tubed] Y7 Hdole Zupz 2 3o #Fdol A sz Coulter™
JT(coulter electronics Inc, USA, PN 4235846B)2 WBC(White Blood Cell, ¥ &),
RBC(Red Blood Cell, 218 7%), HGB(Hemoglobin, 3l 22 2%), HCT(Hematocrit, 3 4
SAWEE), oA (Platelet) S SAAT. dgr&ol 124 &2 F AR AHT
slide glassdll AEutgjz RS vl F7) FoA 7% & Wright stain(Yong
Dong pharm, Co. Kyungki, Korea)#-2 10%-& "ol 387 1A FMET Wright
$+% & (Yong Dong pharm, Co. Kyungki, Korea) 10%&=2 F&3] T&AIA 5~6
B gAsdnt. ojm AL nFeA] FEF Foste] HA

t}. o] slide glass® sprayE AMR el 2atEF4E ZA2HA
2

N

==

A 283 72 & oil immersiond}l A cover slideE AEeHA] &1 H A S}

4
U

. Manual WBC differential counter® A}&3te] W¥TLE FHEZ FHHA
Y7 WS Aojx WMELEE BRI E =33l granularcytest coulter 23
Z 8¢l (double check) a3ttt LAAEH P (reticulocyte) 1 £ capillary & AH&-3)
} E=HFo £3AA A8 & A2 B#EFES 1% new methylene blue(sigma)
g ¥99 FHoz & 4o 3~58 Xt AFe]l FHlE slide glassel =233
t}. Reticuoleyte count¥ 1000718 HEFE AFste <ol WEUE reticulocyte
o MixE WiEgz el

® dAA3EH  HGAHESEY, cholesterol, albumin, AST, ALT, alkaline
phosphatase, bilirubin 3)

EDTA freed tubeol] A% &

-

ot Ao wxIg T 3000xgo A 15E7

tlo
Az

30
AR st de& ¥AHol Aspartate aminotransferase(AST) &4 X& AST
kit(Boehringer Mannheim, Germany)S AM-§3to] A5 A g}3t &4 7](Hitachi 747)%
ZA 319}, Alanine aminotransferase(ALT)¢] 24 X+ ALT(Boehringer Mannheim,
Germany)kitS Ah&38to] A5 AYshet £4]7](Hitachi 74N= 455
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Total cholesterol(T-Chol.) enzymatic coloimetric testE ©o]&3Fo] T. chol.
kit(Boehringer Mannheim, Germany)& A}83to] x5 A3ler B4 7)(Hitachi 747)=

=439tk Albuming pH 42914 BCG(Brom Cresol-Green)®™ ZAdsld 3389

4

PAst=d olule] &3 =E ALB(Boehringer Mannheim, Germany)kitS A}M&3}o
s A3 24 7)1 (Hitachi 7471)E &4 3k th.

Alkaline phosphatase(ALP)= IFCC ZHA} 9% 3] ALP(Boehringer Mannheim,
Germany) Kitg AMg3led x5 38t BA7|(Hitachi 747)& Z=A3s+4th. Total
bilirubin{T-Bil.)<> DPD method 3} Bil-T(Boehringer Mannheim, Germany) Kit<
Abg-sted AHF A8t 24 7] (Hitachi 747)2 23391} Total protein(TP)E Biuret
method 3}el TP(Boehringer Mannheim, Germany) Kit& A}&3to =% A gst 24
7| (Hitachi 747)& ©o]&3to] &3kt

® =84 HPpH, 2328, o9 w3 & ketoned =H)

T A 4 2o AIEFES 44 3w degsz 259 Z4do] 239
A % caged B3 =F WEIVIE VY F ouEE =B ¥FE  cap tubed
G2 & ZAl Alg A (Serotech Korea Co. Ltd, Seoul)y < o} & Z4zte] APEFE 9

3pH, =99, =%, bketone ¥ =389 AEE A At

Ab% wkA Btd B8-S overnightZ 16A17F AAAZl 2 AFS A4} AF =24
o] €4 SDA] HEE dHA Ao Y, ether anhydrous(T.]. Baker Analized
2 A0 F s vtelE A (thumb tag)o g 513
Pk B AW 253 F forcepl® ERIEE ol AFAHS uwElA A
s, SjFZE GV Hol=E HASIAT) 0.85% salinee 2 AMAH3s i, FE3 A9
TE FHFEM EDTAE A3tA ¥ FA7|e AQag o &8t Fojgdo)x
Lol A 308 A3 %, 3000 rpmel A 1583 4L(4C)4

A 29dte gAHE 49 e

aminotransferase(ALT), alkaline phosphatase(ALP), Total cholesterol, total protein,

Aspartate aminotransferase(AST), Alanine
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albumin, total bilirubin ¥4 o] Al&3tth. EDTA tubeo] g uwz xjdste] ¢
2 EDTA @ 4E o]£3t hematological values ¥ CBC differentiation 574 o Al-&
stk 3H RS AEE dAAsle] $AS =A38ta buffered formalin £ 94(40%

formaldehyde 10 mé, 0.65 g sodium phosphate monobasic, sigma, 0.4 g sodium

phosphate dibasic, sigma/100 m¢ TD.W)d A & 220 »AsG}
. BAAY
BEE AY A3 2AHXE ¥4 BAYPS A8Ee BAAE 392 Student's

7 29 F9E AFRYG RE AR

i
o

T-test® o] &3t p<0.05 A4 2zt
+ meantstandard deviation®. & e} 9t

SEEE
1) MTT assay

AEAE A4E Table 1ol HelAh oA P-1(RAWM) FAT L dizd
(methanol )l Hl3f okt @& $£X& YEA o 6.26mg/ml °olste] FEM=
A3 T2 FAE Yo 23 Hvero Al £ 5 (African green monkey kidney cell,
ATCC CCL8Dl dish AMxAe] #4548 Yetd ez A5 43471 eyt

Table 1. Viability of vero cells treated with SMS measured by MTT assay

Viability(%) at the following concentration(mg/ml) of the samples

samples
200 100 50 25 125 6.25 3.13 1.56 0.78 0.39

Methanol 7063 6771 6576 6381 5943 60.16 6089 6113 65603 3159

SMS 6101 4080 5590 4238 31.18 7538 11569 8939 7550 91.82

In order to determine the cytotoxicity of the specimens, vero cells were incubated

with
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the various concentrations of samples. After 2 days, the formazan produced by

living vero

cells was determined by the MTT assay. Then, the group of 100% viability on

Vero cells

the group

is assumed to treat with PBS(Phosphate-buffered saline). Viability (%)

treated

with sample/the group treated with PBS*100.

2) o9 =4 AA A

cy

B

Ho
s

overnight= 16A1F A2 A]7] 3 ether2 3~4313F w3 A

sg g wgon

il

/\c}

AM Ay A o]

=%
[

R FH, 27], 42

st} =}

BT

&

=

o o14H o FHL YA 2 Rez ARHU

ol
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4¥EE Sprague-Dawley A AE(FR)Y Ag Fo § 45 T 73 AT
Fe ARz A AolE YEHA 2t AE Fo F 45 F% F AT
Z7beF A Table 200 YeEbd whe} go] AT zTol vls] 248 (p<0.05)dE 2
ol ME YEhA gtk F, NBE FAF 453 7 APFE T3 AN 2
F AFTAFE TIo] BAEH R $A8 IR TR AT 7
of 583 9L vXA Fevs dF 2HE iAo A@EE A F
W3t Table 2 o vehd vie} 2o APdeEe AF 2 5% % =Tl
A 294400779 A& YEQEH ZE 48FNA FARE<OMBUE AolE Y
R A gol R arl 4de R By T3 59T ¢S YA &= 23
& 29T APTE AT F AFFTF % FA 0711200439 FHE B A
Aoz vls RE AP TN R4 (p<0.05)UE Aol E HERRA &t

ok

&

Table 2. Total body weight gains and the weight ratio of liver and kidney

Total body weight Liver (%6 of body Kidney (% of body

Group gains(g) weight) weight)
Mean+S.D. Mean+S.D. Mean+S.D.
No.l (Normal) 120.17+7.84" 2.94+0.077 0.711+0.043
No.2 (T1) 120.20+12.86 3.09+0.279 0.717+0.039

YEach value represents the mean+S.D. of 6 rats.

‘Significant differences as compared with control : p<0.05.

5% A8t A}
Zt Z(n = 6)9 HdIEE28E HAFHF o] W3 routine urinalysis 232 Table 3
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Table 3. Urinary analysis

pH Protein(U) Glucose(U) Ketone(U) Blood(U)

75 1Positive Negative Negative Trace(+)

85 Trace(z) Negative 1Positive Negative

No. 1 85 1Positive Negative Negative Negative
(Normal) 85 2Positive Negative 1Positive Negative
85 Negative Negative Negative Negative

85 1Positive Negative Negative Negative

8.0 2Positive Negative Negative Negative

85 1Positive Negative 1Positive Negative

No. 2 85 1Positive Negative Negative Negative
(T 85 Trace(z) Negative Negative Negative
85 1Positive Negative Negative Negative

85 1Positive Negative Negative Negative

6.8 A stA HA

T ANFEZ Fo ¥ hematological values 2 CBC differentiation =% ZA#}&
Table 4] et AHs Fod TiFe] RBC, WBC, HCT, HGB, PLT,
Reticulocyte, WBC diff. count 4% & Student’'s T-testdl &3} SA Azs A
Zthel AddToA veld zelg JEriAITE ZATe o vlwste Fo39
Aol (p<O.0B)E YEHE & A3 Ak " FoA g 71903 ety 54
< 8 UEyx gL Aoz dA7ZAs ey
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Table 4. Hematological results

No. 1 (Normal) No. 2 (T1)
RBC 7.86+0.13" 7.78+0.66
WBC 9.97£1.57 9.42+2.79
HCT 47.80+3.19 46.20+4.40
HGB 15.28+0.17 14.80+1.27
PLT 1072+£188.71 1033.40£75.67
Reticulocyte 3.2620.25 3.23+0.29
Neutrophil Stab. - -
Neutrophil Seq. 8.60+3.38 8.00+0.71
Lymphocyte 88.20+5.56 88.20+2.32
Monocyte 3.20£2.48 3.60£1.50
Eosinophil - -
Basophil - -
Normoblast - -
Blast - -

YEach value represents the mean=3S.D. of 6 rats.

*Significant differences as compared with control : p<0.05.

RBC, red blood cell count (10%mn’); WBC, white blood cell count (10°/mn®); HCT,
hematocrit (%); HGB, hemoglobin (g/d?); PLT, platelet (10%/mn®)

7.8 4358k HA
Table 50 453 A@Ed 594 & P sty s F A%4E HeE A,
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Ti1z el TP, albumin, T-Bil, ALP, AST, ALT, T-Chol. X2 %74 a3 Az,
A7kl AgTelA vrE Hold GeAAW AT TAY viwste] Fol4 A
I(p<005)% el Ze A8 Uitk weby FeAge 7A@ Q4 =
4e A8 et e Ao wuHg,

Table 5. Biochemical values

No.l (Normal) No. 2 (T1)
TP 6.27+0.23" 6.35+0.13
Albumin 3.75+0.14 3.82+0.09
T-Bil 0.1+0.00 0.1+0.00
ALP 95.00+5.77 100.80+4.79
AST 111.33+35.42 104.17+24.45
ALT 40.336.07 39.83+3.48
T-Chol. 75.67+4.82 75.83+13.58

YEach value represents the mean+S.D. of 6 rats.

*Significant differences as compared with control : p<0.05

TP, total protein (mg/d¢); Albumin (g/df); ALP, alkaline phosphotase (u/#);
AST, aspatate aminotransferase (U/¢); ALT, alanine aminotransferase (U/2);

T-Chol, total cholesterol (g/d¢); T-BIil, total bilirubin (mg/d¢).

D22 d o AT 100% 24
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g bg/kgbw/daysE AFHAFEZ AAse ojd &5 sty TFgoh
(Tablel).

Table 1. Composition of Groups

Group No. of exam Treatment

No.1 (Normal Control) None-alcohol

No.2(Negative Control) Alcohol + Water
Alcohol +53 3] A A
Alcohol + YH+F4

Alcohol + A2 FH

Alcohol + A=A

No.3(Positive Control)
No.4(Test groupl-T1)
No.5(Test group2-T2)
No.6(Test group3-T3)

USSP RS NG

A A @ w2k (Schizandra chinensis) + 1AM Panax ginseng C. A. Meyer)+® 5
& (Liriope platyphylla) + 37)(Astragalus membranaceus BUNGE) + uf

(Cucurbita spp.)
APFRE AFAAN TR, At FRE 0% Fodo] FHad Fo 10%urE o)
2 APAAN JH FRE SIAAL

4) N5 Fo

AR A FRE 60kg Aelo) &F FE G (2500)8 HAse AL V)
e a=

5 %3

AL A2 3 FES overnight® 16A17F A A A7 31 ethyl ether2 &F8bAl w3 A)
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o FEo E7t &S Vet 53 T2Ed T3To] AEEHE Rila 44

W 237 988 e
Table 2. Total body weight gains and the weight ratio of liver and

kidney
Total body weight  Liver (% of body Kidney (% of body
Groups gains(g) weight) weight)
Mean+S.D. MeanzS.D. MeanzS.D.
No.l
43.67+5.96 2.646+0.05 0.619+0.02
None~alcohol
~N0————;2- sk ok *
35.17+5.98 2.873£0.07 0.652+0.03
alcohol
No.3 36.00+£3.78 2.705+0.06 0.627+0.03"
alcohol+<: 3 8] 2 #) ‘ ) T T
No.4 .
T1 36.00+7.37 2.716+0.33 0.628+0.04
N_Qé * L *
- 43.14+10.11 2.620+0.12 0.615+0.03
N—O—'ﬁ ¥ sk *
- 41.57+11.37 2.624+0.13 0.619+0.04

YEach value represents the mean*S.D. of 7 rats.
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Means with different superscript asterisks within a column and significantly

EETY

different from each other at P<0.5(") and P<0.05(") and P<0.005(") as determined

by Student’s T-test.

410.00

400.00
’:“? 390.00 —e— Normal control |
;Eo —a— Negative control
Kio 380.00 Positive control
% 370.00 i T |
g5 360.00 —%— T2
. |[e-T3

350.00

340.00

1 2 3 4 5
-

Fig. 1. The body weight of the rats.

Each value represents the mean of 7 rats.
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50.00

30.00

20.00

Fig. 2. The changes of body weight gain.
Each value represents the mean of 7 rats.

1; normal control, 2; negative control, 3; positive control, 4; T1, 5; T2, 6; T3
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AU, A4, WEE, §7), Zuholut EE AMuow $uA7 F37} )
2~
T

(2) 7% total cholesterol ¥%

Table 39 Fig. 591 87 U cholesterol 3&& YEehYth. FAFFel 9571+6.86
mg/dLel H & SFddzT2 84 W cholesterol 3¢ 113.80+38.19 mg/dLE Z7}
st B3 W triglyceride $3ke] A $-9 nlaAstAl2 A7)zt @38 F42 A3 1
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Table 3. Concentration of lipid in rat.

G TG(mg/dL) Cholesterol{mg/dL)
Toups Mean+S.D. MeantS.D.
No.1

None-alcohol 3957+862"" 92.806.01"
No.2
73.71+61.20 113.80+38.19
alcohol
No.3
. 30.14+6.73 91.5746.30
alcohol+<: 3 8l A A
No.4 .
30.20+4.71 86.17+5.58
T1
N05 Sk *k
26.57+1.68 85.00+5.76
T2
M EE T3 Xk
27.29+6.96 84.00+£9.20
T3

YEach value represents the mean+S.D. of 7 rats.

Means with different superscript asterisks within a column and significantly
different from each other at P<0.5(") and P<0.1(™) and P<0.05(") and P<0.01("")
as determined by Student’s T-test.
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Mean(mg/dl)

Group

Fig. 4 Concentration of triglyceride in the rat plasma.
Each value represents the mean of 7 rats.

1; normal control, 2; negative control, 3; positive control, 4; T1, 5; T2, 6, T3

120
100
80
60
40

Mean(mg/d!)

20

Fig. 5 Concentration of total cholesterol in the rat plasma.
Each value represents the mean of 7 rats.

15 normal control, 2; negative control, 3; positive control, 4; T1, 5; T2, 6; T3
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