N
2 oy

o
N
olr
0%
1>
Hl
lo

| MepNES o8

0
N
El

[e)

A A
Production of Functional Food and Beverage

using Acanthopanax



2002. 8.

A = &

AER A2 AZFU

g

o
<2
o
‘mo
T

B

™

N

_&O

B/

B/

B/



X0

A

EK

T
Hr
o

o

B

7}.

fife)

o

i

S8 et

& A

3

+ o]

S

!

oj
o)

zel

~X
=

oj
Jo
;onﬂ
o
o

)

o
"
Hr
oj
™

)

—
file)

]

3} ol A o]

o
o=

)
=

Ho

1) 71€d &4

7} 9

To
plo
G

b

ol A e}

#3 5

s

= Aot

€]
-

44kl

A o ol A

a9

i

k]
Rl

T E e g A

B/

o} ofg e

R

ﬂ
o
Mo
Ho

w1 E

AL, A JFAAA, G 2 A
2l

[e]
=

5}

] o
soh.

o

8

olg 7bA 3¢

o] 7]
i
=

o
iz

it

]

s o

T8

249 Fgol

g A

R

S



o
o
TR
el
it

puzel

or

)l
T

of

3. o %ol

o

8

)
=

7] % o]

%84

g el Al

& o 3} 5

gl

_ZTc
o)

<
Al
N
~o

|

—_

XA

o
JJo

ﬂ”

=

!

=971l e o

A+

1
.

BN

5o GFE 8T

Wl
Ny

I\
i

+
o))
e
B
!

Mo
Ho

15
Ho

o
R

= BAFEEA
TE3 I Y

FaHol U FEATY

oL
[€)

bel vl ol o]
bel 94 ol

°

)

of ¢

=4

o

3t 7HE
7}

S

=

o

7w

=

=3

7} )
A 2E & 9

o

-

CEE

H] &} of

71 A 57 = Aol

]

golth, 55
% 0] 7]

X

]

)

)

Bl

AdstdaA AR ol
OH 5& A A2

2ol 7 2k H] & o

]

A
=

o ¢ &

74 2 stk 7]

[e)
=

=

e osve 2e RHEL AMT

=

-3

1Kg

ok
21

md 159 A

)

ﬂn_wO

K
=y

of

N

o

jild

60~70d o= H

FE7)he o

o}

R

4
ol
o
&

el

193

i A A

s

A
ful

o=z A

°F 16,000,0009 ¢ &

j

I
L

4,000

ok
=k

H

oY
55

&

m
o

o

=
=

16,000 o] ™, 1,00053 o 7 &} A o] A

Fol =l < ol

Eis

A =

o

Iy

el
iz

zel

A of

27}l

g8tttk G 3H= AA

B

wjr

N
o

-
1

%

¢

SN

o
R

A

o

L

F94
THE oy 100m B

ol AEFEE oA =

Az A9

=
=
=

=3

g3
70 ¢

=

ok
°F 7,000,000 ¢]

KX
=
=

%!
1l

o]

L

=

gl = 700,0009 ©] 4

Az

=
=
5]

]

o

svz
o v
o 71t

©

s
=

AL 7

A o] ¥
]

o

<+

g
7h9 1Kgo =
b k7ol 1/10%

2k
Azsdes &%

il

<

g]

2} A

(@A A7hHez A

Z1tErHes

Add Aot}

10000
2ol



o)
_zT.c
-

o)

XY
H

0

X
Ao

-

o]
HH

uy

o
¢+

)
Hn

=

%
!

)

|

Ho

A2 ool 7t}

-
.

3

f

1

A2

o

wjr

A

IS 1A

Sk

dE A

ol @

o

53

w2} =

Cd =

A =

o} o] &

P 2TRTG wue= A

3
81

AW HeE Aol o

o gk

2o

NAE MFA

=
=

o} o]

H
=

™

t}

1

;O.._
olo

=]
-

87

SEER

ro
Ho

71 E2 Y

L
.

48 =23

e

2

TR

=K

1o
vl
X

Jo

il
il
o
N

o)
£}

of

L

o
oF

]
o
olal

o
Hin

<

Jo

oH

=y

of

Nk
H

ﬁ
N

NG
ey

o
Njo
T

el
i

el

)

e el

O

N

H
ol

o

N
Ho

o

N
~
B

X
o
il
N

|

o

H

O 2719 A9 AXFAZAA.

O 2719 <9 AxFAHALA.

e

0

X
JJo

oy
oy
<0

—
file)

A

Jjo
W

Ao SR L Y

O 2719



=
o

7}

EEEEEE

TR
No

!

o

puzel

1BH

=

A A ) A

o 2799

SETUP

PROTOCOL A} %

A3

ool

&

=
=

* BUN

&

=
=

* GLUCOSE

O

X

N
1
il
X
o

« CREATININEZ= A

0

X
N

0

X
N

M

—

<H

I
T

A
X

s

wmo

oj
=
K
0

X
%0
ol

3]

oA A A E S

=
"=

2t

Z 9o A}

Fol o8 AF

3|

- AREE A

wmo

wK

Jo
)

A A

TERS

)

o
Hin

o
o
)

el
3

Gl
o

B

N
~O

O 2719 Ao AZFTAHAETH

o

oj

fvze]
Ho
Po

~O
B

TR
o

O 271y €9 AZXTAHEH.

7ol

ma
o

o

7K

ild
ild

zel

or

“

FEAE 54 e

O L7hye wgd

o
o
K

~

o
=
w
praal
<0
1
T

3

X

‘mo

T

0

X
7K
wmo

‘.mw.o

o
Ulo

i
N

B

N

N2

N

i

il

Ao SR B¢ Y

O 2719

=
o

of A== 7t

=
=

TR
NJo

!

o

puzel



SETUP

PROTOCOL %A} %

A4

%

=
-

* BUN

« GLUCOSE =%4

veel

X

Nr
1
]
e

&

=
=

+ CREATININE

O

X
N

ﬂy!
o

- 7N

2ol

X
_Zrl

el

X
_Zrl

H

—

;e

Ag A

g o) A

7} 9]

©)
S

)
o

ToR

]

)

K
o
0

ToR

o

o/

B

=919
A% o8 7HA

Frokol A 7

53

o

2 7v) s} 2

o o)A o 2 A

=1}
=

gE Aw
7ol .

d ghof

o 57

ol Al

1A

[a13
=

No
ol

uy
o]
oo

o)
i

ol

el

Jo

o))

rd
o
]

R

+
ol
oo
o

J_,NO
Ho

N

o
o
"
\_ﬂ.ﬂ
1
Jri
o

syl

o|
"
hin

"

]

Els

¥ =

!

7h Z5EH 7

[©)
-

ol
Jo

ol
¢
o

—_
1o

i

&t

—

H oF 2k ot

9]

|

o



SUMMARY

1. Title

Production of Functional Food and Beverage using Acanthopanax

2. Goal and Significance of the Study

Presently, Functional Food and Beverage market are grew up rapidly, then
Acanthopanax’s excellent efficiency and natural dispositions make a good
functional material for its. Still more, coming soon the open market of
agricultural product make agricultural economy hard. Therefore we have to study
on analysis, manufactural technique, efficiency, preparative raw material of
Acanthopanax, for seeking the solution of above problem. Acanthopanax’s
treatment can be used as drinkable liquid like a functional tea, consequently

added high value of agricultural income can be expected.

3. Research and Scope

1) Acanthopanax’body appears to contain significant amount of free glucose,
galactose and mannose. this is quite exceptional because mannose has not been
known to be stored in quantity in natural products. It contains 24 parts glucose,
4 part galactose, and 1 parts mannose, whose contents were not variant with
extracting temperature and time. Acanthopanax‘body contains higher concentration
of Lys.> Tyr.> Met.> Glu.> Asp. in amino acid . Their concentrations generally

increased with brewing temperature and time.

2) the process of Acanthopanax’ tea making are builded drying, crushing,

extracting, packaging unit and less expensive institution.

3) Acanthopanax could be used as a good material for making functional foods
from the its effects on anti-diabets mellitus, activation of brain function and

anti-fatigues



4) Added to acanthopanax’ extraction like as jujube, arrowroot, ricoriceroot,
Angelica sinensis Diels, Ligusticum wallichii Franch for flavor and efficacy make
it easy to marketing

5) The manufactural process for Acanthopanax needs less expensive facility.
This makes it suitable to found a factory and expect a high income.

6) A cheap farming expenditure of Acanthopanax make it suitable to aged

country for substitute rice

4, Suggestion

Manufactural process for Acanthopanax includes drying, crushing, extracting
and packaging, which needs less expensive facility. This makes it suitable to
small scale factory.

Therefore this manufactural process can improve Acanthopanax factory’s
productivity, thus alleviate its financial difficulty. If adequate technical advice
and finacial assistance are directed to selected few Acanthopanax’s factory,
which have strong interest in the process, they can become very competitive
and overcome the current agricultural crisis.

In addition to expanding the Acanthopanax’s application to various functional
food and beverage, intensive advertising its value as an effective ingredient to
enhance its function shall be given much emphasis to creat new and substantial

consumer demand.
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L7k e o) &1, e, dul T3 7IE HUbete & Ed i & FEES
o dF9d 2 FS liquid chromatography(LC)ol ol #2 v LC 4 =1

Table 3-1-1. Conditions and column information for LC analysis

Item Conditions

System Bio-LC DX-300 (Dionex, USA)

Column CarboPac PAl (4,5x250mm, Dionex, USA)
with CarboPac PAl cartridge (4.5%50mm)

Detector PED2 with integrated amperometry

Data analysis AI-450 on-line software

Mobhile phase 16mM NaOH

Flow rate 1.0ml/min

Injection volume 1010

A8 %9 dY amino acidE pico-Tag® ol os) A3t FEH0S S HAAZAA
AzE Az TEAEE 110CE FA A7 HClH 2ol 24417 &

5 AzxA#A HCI® €9 & 32A 71tk & Al Ethanol/DW/Triethyl amine (2/2/1,
V/V)& 93 AAaxAA 3w¢A7 & Ethanol/DW/Triethyl amine/ phenyliso-
thiocyanat(7/1/1/1, V/V)<& o] o}u| =49 phenylthiocarbamyl #+ =& A A A 71

%, 9] & 140mM sodium acetate (6% Acetonitrile)Z 5 3t¥ pico-Tag &l
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amino acid 4 & column°o] A &% waters HPLC system= AF&3lo] £ 3w

A xz712 Table 3-1-2¢] et

ML

Table 3-1-2. Conditions and column information for amino acid analysis.

Item Conditions

Instrument Waters 510 HPLC Pump 2 set
Waters Gradient Controller
Waters 717 Automatic sampler
Waters 996 photodiode array detector (PDA)

Millenium 32 chromatography manager

Column Waters Pico-tag column(3.9 X 300mm, 4um)
Absorbance 254nm
Mobile phase A; 140mM sodium acetate(6% acetonitrile)

B; 609 acetonitrile

L2 B I
Algel & FE&E9 sH3 719 9 & High Performance Liquid

Chromatography (HPLC)el| 23] EX st B Z7 LS Table 3-1-3°] FEA &t}

Table 3-1-3. Conditions and column information for HPLC analysis.

Item Conditions
System Waters HPLC(Waters, USA)
Column NovaPak C18 (8x100mm, Waters, USA)
with MicroBodapak CI18 cartridge
Detection 200-300 nm scanning (272 nm)
Data analysis Millenium 32 on-line software
Mobile phase Acetic acid/Acetonitrile/2-propanol/DW=1/4/4/91
Flow rate 1.0ml/min
Injection volume 1040

_25_



evbMel AEEAL AR Pbd W Aol A 200006l A A2

to
N
L
B=)
L
12
o
2
Ul
=

=

1o
Iy
)
t
S
i)

60gE 49 B9 =l Yo Az =3
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gojzitke Adel A glo] ol& Ha AmIA os¥e] FFE 95CAA W
$A A% 100CAA WA AL MR SFom 1 At opvl g P
e ¥ 3-2-

13F 2ol EAgAN o #2od = Fede] dFe EAISHAT. ofv| =4t

£3-2-1. o8 W 2o BE oy 279 ofvlmat BA A3

FEEA o ot son AAEH] S5
o] m Al (100C 30%) (100C 2A17H)
Cys 147.183 159.628 178.067
Asp 244.091 558.222 344.132
Glu 133530 230.841 1430.185
Asn 11.180 181.451 144.936
Ser 144515 281.565 398.471
Gln 67.846 692.582 167.306
Gly 59.185 98.902 87.665
His 62.734 11.365 172.867
Arg 23.324 914.246 1505.753
Thr 80.776 921.555 624.157
Ala 65.055 763.584 479.998
Pro 67.410 271.794 236.712
Tyr 52.163 100.618 117.994
Val 50.437 332.291 281.979
Met 38.494 63.122 67.754
Cys2 44.096 105.663 82.972
lle 134.072 284.116 179.304
Leu 33.876 164.233 98.645
Phe 32.810 80.804 84.867
Trp 6.650 34.579 65.331
Lys 20.601 18.412 20.403
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Gly. Thr. Ala. Pro. Val. Met. Cys2. lle. Leu. 5 30% WS H T} 24 7F w3 A] 7]
H 03y FE7F Yol e AL R Hol olF ofn b Hof| okd mHEHE AL

2 AAY F Qo obd A Aol HoldA €y WE P HEe] T

=

-

a 9lew galactose’t £° v A& & F UMY w2 2EAdAM FEH= T
=
N

o ol wrh: A& HA & 4 ATk T galactose®] B SE FAITE WA
AW 28le FEs wobAs Ao et ole] @ FPel Basit

F 3-2-2 b el AR AMRstE = A £ dx AY dF oo w24

EE
5 fucose |glucosamine| galactose glucose mannose
As 2 Az
95T 45% 0.12 0.04
2 7
. 100C  30& 0.63 6.61
100C  2A]3F 0.31 6.71 0.03
100C 30 0.59 3.83
&t
100C  2A]zF 0.02 0.89 9.66 0.17
. 100C  30& 0.33 60.40
T
100C  2A]3F 0.02 0.27 41.20 0.31
100C  30& 0.03 0.14 9.10 0.18
7z
100C  2A]3F 0.02 0.05 0.06 6.99 0.23
100C 30 0.59 22.40 0.12
Al 9]
100C  2A]zF 0.04 0.47 30.50 0.15
i 100C  30& 0.02 68.40 0.27
o 5
100C  2A]3F 0.06 0.06 4770 0.55
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Ages A UFA =il Aol A 2001d =l A At 79 ALD)
Aele 98 w a5 Hdxse] Az dded, 119 209 2d

A =718 Ze asdA Adxste] of tme AVIE A AgER o 474 A=

60gE 421l o] Zol Yol &) 122 & w7tA] FEske] £

L7bd el A= 95TCAA Wb ARl AP 100Te A AR A Hals ]2 g

gom 1 A ofvwmagde ¥ 3237 gol mAFAT.

E3-2-3. 019 we 2ol mE o7k 79 opvlait B4 Az

FExd]  adE AFET] T3]
o] 4k (95°C 40%) (100°C_30%) (100C_24]%H)
Cys 147.188 159.628 178.067
Asp 244,091 558,222 344.132
Glu 133530 230.841 1430.185
Asn 11.180 181.451 144.936
Ser 144515 281.565 398.471
Gln 67.846 692.582 167.306
Gly 59.185 98.902 87.665
His 62.734 11.365 172.867
Arg 23.324 914.246 1505.753
Thr 80.776 921.555 624.157
Ala 65.055 763.584 479.998
Pro 67.410 271.794 236.712
Tyr 52.163 100618 117.994
Val 50.437 332.201 281.979
Met 38494 68.122 67.754
Cys2 44.096 105.663 82.972
Tle 134.072 284.116 179.304
Leu 33.876 164.233 98.645
Phe 32.810 80.804 84.867
Trp 6.650 34,579 65.331
Lys 20.601 18.412 20.403
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ofu iz Abe]l & EFFLS 95T AR 100Ce A7 P8 E0s 3Ae & F
AN @A Lysibe 95Tl A o Wol &&HAT. Z2 100C 9 45 Asp.
Asn. Gln. Gly. Thr. Ala. Pro. Val. Met. Cys2. lle. Leu. 5 <& 30% WS ®HT} 247+
M A7l e 3lE TR YolA e Ao R Hol olE ofwAte Go ofkal )
He Ao JAT F Aoy ofA FFGE ol HAJYA &7 Wil M &

%ol £ WSLEE 27 AW AT/ DA

9o BAY A0%E g W o2 9w 49 glucosert FARL of

t

o

o

Ao galactose’} £ JueE AS & F A
T . 28 galactosed A v FAIZF HEg AT
)

o}
WoedE Fmop stobA e oz uteht ool Wek Fe] Fas

w324 obme WAAE AgSAE 22 FE 2 AW 0F 59 feUw z
%
3o Fi
fucose |glucosamine| galactose glucose mannose
As 2 Az
95T 45% 0.12 0.04
279 100C 30+ 0.63 6.61
100°C  2AI3F 0.31 6.71 0.03
100C  30% 0.59 3.83
e
100TC  2A]zF 0.02 0.89 9.66 0.17
i 100C 30& 0.33 60.40
5
100C  2A]zF 0.02 0.27 41.20 0.31
100C  30% 0.03 0.14 9.10 0.18
e
100C  2AI3F 0.02 0.05 0.06 6.99 0.23
100C  30% 0.59 22.40 0.12
Al 7
100TC  2A]zF 0.04 0.47 30.50 0.15
i 100C 30& 0.02 68.40 0.27
o
100C  2A]zF 0.06 0.06 47.70 0.55
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o7ty FE AL Wste] wE JEWSE #FE6H7] 9ol 4N Ao w 24
N 7HESE A B Esampling st BAsg o 7 AdE E 3-2-59% 3-2-69
Wt
£ 3-2-5 97b3 @ FEAY W] BE opvwit P

FE| 4AZ 8A 7t 1222k 1641 7¢ 20A] 7+ 2472k

Cys | 230647 | 285829 | 309755 | 317203 | 287.007 | 274586
Asp | 147551 | 27398 | 114177 | 104584 | 121501 | 101.213
Glu | 383392 | 342906 | 318134 | 296156 | 340420 | 329553
Asn | 133375 | 314037 | 338990 | 348608 | 205557 | 222445
Ser 61.450 57.614 127308 | 129816 | 126494 | 121.126
Gln 43194 | 103343 93528 208364 | 114438 | 187.341
Gly 82217 | 214070 | 124815 | 157234 | 271646 | 16758
His | 138608 | 221521 | 213429 | 263336 | 235868 | 219605
Arg | 91530 | 119872 | 103754 | 297950 | 265610 | 303.661
Thr | 111141 | 126594 76.964 61.355 180.930 | 168724
Ala 89.514 99.907 73.681 85.394 145310 | 265459
Pro 62173 | 197377 | 150817 | 127289 | 174314 | 115580
Tyr | 314209 | 466651 | 368484 | 366269 | 414020 | 400.879
Val | 177631 | 282266 | 298678 | 389422 | 133369 | 166445
Met | 58463 97.258 143945 | 256917 | 299146 | 311.299
Cys2 | 89263 | 140399 | 209.090 99.810 99.562 103.100
Lle 65.663 27.889 151525 59.087 187678 | 193987
Leu | 44899 | 114988 | 173.770 58.669 189.074 49550
Phe 26.204 42,409 42.967 40.152 53.822 50.908
Trp 11.409 12,987 11.564 10.393 11.086 9.723
Lys | 174360 | 152779 | 151662 | 108057 | 174716 | 144723
FA | 2,536.803 | 3,694.682 | 3,597.037 | 3,876.155 | 4,121.568 | 3,907.492
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F 3-2-6 &7t9] &7 FE AR WEo] wE opn =4t FHEF
T2 44Xz 8A 2t 12A) 3¢ 16A] 3t 204 ¢ 2473k
Cys 16.211 38.660 50.205 73.061 45.218 106.828
Asp 12.432 19.391 14.343 26.697 22428 23.231
Glu 19.131 67.795 82.088 84.454 100.702 80.484
Asn 5.319 6.797 26.438 20.247 14.586 11.116
Ser 0.609 0.592 16.188 8.040 0.495 0.369
Gln 5.629 9.389 33.482 20.546 12.291 12.868
Gly 0.197 2.323 8.892 5.713 0.677 2918
His 1.763 4.373 17.876 8.493 3.901 2.844
Arg 6.236 16.739 26.001 24.636 27.388 26.970
Thr 0.769 1.599 16.103 2.036 3.381 3.789
Ala 1.178 3.106 13.076 4.677 4.076 6.154
Pro 0.428 0.888 6.853 0.307 1.813 0.219
Tyr 30.265 96.255 77.268 67.227 80.773 68.674
Val 23.657 17.218 25.857 22.859 24.861 24.306
Met 24.295 69.073 69.372 66.673 66.550 61.308
Cys2 9.595 15.650 35.348 34.388 37.093 35.069
Lle '7.886 6.897 27.668 27.885 40.720 27.681
Leu 1.836 21.095 16.141 13.251 13.310 14.164
Phe 2.233 4475 5.052 0.474 9.020 3.974
Trp 2.287 3.614 6.722 6.340 10.439 5.579
Lys 166.109 195.145 142.554 231.993 240.758 251.683
A 338.065 561.074 717.527 754.997 760.13 770.228
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AATh.  L7b¥ elo] & galactose, glucose 5° FE EttE AS & F AN
ow Q7l¥ &7l & galactose’t FAES o] F i o FALG wgAIH HA
glucosed Zo] Bold S & F . & 279 718 W&ol o HgEdFsE FE7t
A A7 HAp7F o 7bu ole vlateo] w9 AvtsE AS & F Ao
Table 3-2-72. 7} 9 9 o] F& Azt fE 3 s

4N ZH 8A|ZH 12A124 16A[ 2+ 20412+ 24A| 2+
fucose 80.97 162.14 168.04 232.16
galactosamine 89.49 253.73
glucosamine 1297.31 1381.19
galactose 533.83 1108.88 9114.35 1322.44 10226.81 1156.32
glucose 69.06 8666.05 704.58 9257.37 944.57 10775.39
mannose 357.77 288.47 649.57
[ 683.86 10384.33 11116.24 11036.32 12552.57 13067.17
Table 3-2-82 7t &7 F% AHE Fado T

4AA| 24 8A|ZH 12A124 16A[124 20A|ZH 24A| 2t
fucose 10.85 53.03 39.75 112.97 173.62
galactosamine 6.76 90.01 113.58 261.05 547 .61
glucosamine
galactose 1743.25 3814.28 3786.93 1982.67 2933.83 2211.34
glucose 204.32 734.47 5175.74 6507.1 8458.12
mannose 31.14 70.67 68.55 105.61 442

1996.32 3814.28  4735.11 7380.29  9920.56  11832.69

o o= 21T glucosest galactose 7F +22 FAHA o
mannose’t 43 #H 5o At mannoset UE Fol o d4F I}
Holyths BaaEo] 9ol Fod EBukdt Aotk S glucosest
mannose’t F2 FAEO ok b E B EAo| H 5 glucose?] ol 53 ¥
mannose ¥ HFE FEHAA =Adt. WA doEs e 9SS T o=
7l e = ot 3 Eolst A= ZXol+= mannose A H O R TE HZ A

Wakel wel ol Atk A& ¢ At

o

)

_33_



Table 3-2-9 &9 F& A a3 FEFwis
4A|ZH 8A|ZH 12A124 16A[ 2+ 20A1ZH 24A| 2

fucose 33.44 64.19 48.16 50 71.83 62.16
galactosamine 21.69 23.58 18.03 20.45 46.48 38.98
glucosamine

galactose 576.95 934.06 728.37 701.93 840.42 730.67
glucose 6041.26 8380.14 6377.86 6292.99 8184.95 7177.83
mannose 76.63 250.15 63.54 178.45 182.56 239.43

6749.97 9652.12 7235.96 7243.82 9326.24 8249.07

Table 3-2-10 )59 F% AW f29g Faus
4|24 8A|ZH 12A124 16A1 24 20A|ZH 24|24

fucose 8.66 8.96 10.05 8.36 170.45 165.16
galactosamine 58.9 66.71 32.78 32.49 71.54
glucosamine 26.43 13.91
galactose 19.63 22.32 9.65 12.03 8.26 6.11
glucose 17271.08 19021.5 12974.88 13389.53 18179.04 16897.17
mannose 256.19 313.27 128.43 128.58 669.6 383.56

17614.46 19432.76 13155.79 13570.99 19125.32 17465.91

Table 3-2-11 Al¥ 9 F& A7 Fa g shzH 3

4AZ4 8AZt 12A| 24 16A| 2t 20A|ZH 24A| 2+
fucose 32.54 76.09 92.49 144 .43 221.16 207.74
galactosamine 125.17 236.25 300.2 337 398.73 437.94
glucosamine
galactose 451.18 494 .25 452 .54 482.66 552.26 576.52
glucose 10730.79 11038.58 10409.33 10700.89 11266.45 11447.87
mannose 202.02 86.57 200.43 275.54 303.74 292.02

11541.7 11931.74 11454.99 11940.52 12742.34 12962.09

Table 3-2-12 %9 F& A Fa g sh=d3

4N 24 8A|ZH 12A24 16A[124 20A|ZH 24|24
fucose 64.84 71.15 68.41 72.29 102.93
galactosamine 45.89 35.74 144.38 87.24 246.28
glucosamine 62.99 66.02 28.73 96.13 7414
galactose 101.83 98.35 97.58 10227.49 98.77 10474.57
glucose 9209.23 9566.14 9484 .67 538.35 11195.4 365.98
mannose 445 .94 161.08 361.07 11021.5 505.11

9930.72 9998.48 10184.84 22043 12148.49 10914.69

Table 3-2-7~12014 & & 9l& AL PRk
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AlH3-2-1 Ho|RE FE o739x &4

EFZ F 3AY B82E FAS 27 A& AAY & Y& HolzE HWE
stk o] e YAeNN 4A Aesr) A 2HAPcaE
Agsdgon qUAE 78 ASHEES GJL 2 &7 LE2P AN
pRad AFLEZYIEE ZES HA0

134 F&xc 26U82 2942 BEojof 3 AR Hurst 7@ F&
gol ARE dA AU AY + J=EE I, sRde AVl 2 A& HY
AA st FE 29 thermo couple® @ol F:&X9 L£X & UYAFA FAE
AEE o FE2U B2& FEZ JojZfAg T3 1 FEFAN =49
3] EFEFZE FFANEL & UAES . FE24 AgRF(EE AA%F)
A8 FAGRZE AR 2642 Ao AFsEAM oy o AL 5 9l
ES @Y. 29 2¥4de g83td FE2Y £%4 458 ¥AY Ad F A=
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¥ 3-4-2. 271y &5 59

Data: X(Mean Value)+S.D(Standard Deviation)

Bd BEPAAN <14 BEPA>

Sample A B C D F value
7 ,
3.06+0.83 | 2.71+0.59 | 3.06+0.75 | 2.76+0.56 | 1.266™
Color
l'E_‘:gE b a a b *
2.82+0.88” | 2.06£0.56" | 2.35+0.86" | 2.76+0.75 3.697
Clearness
=7 s Al ‘
3.00+1.12 | 2.71+0.85 | 3.18+1.07 | 2.88+0.86 | 0.667™
Off-flavor
a5l
2.71+x0.85 | 2.29+0.85 | 2.41+1.00 | 259+0.87 | 0.569™
Sweet smell
Characteris &k b b a b .
] 3.00£1.00” | 2.88+£0.86° | 2.18+0.95% | 2.82+0.83 2.724
tics Bitter taste
T
3.71+0.85 | 3.53+0.87 | 3.59+0.94 | 3.41+0.62 | 0.371™
Sweet taste
REeg
3.35+0.70 | 3.18+0.81 | 3.24+0.47 | 3.53+0.80 | 0.604™
Softness
257
o 4.06+0.90 | 3.94+0.90 | 3.88+0.99 | 4.06+0.75 | 0.167™
Stickiness
AA AT
Overall 2.76+0.83"| 2.47+0.62* | 2.47+1.01* | 3.24+0.66" | 2.216"
preference
p<0.05, ™non significant with a row, means not sharing common

superscript letters are significantly different, at the p<0.05
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%343 071y ERend Be HeANAN <2 BEAA>
Sample A B C D F value
7
2.64+0.79 | 2.41+0.67 | 2.55+0.86 | 2.55+0.74 | 0.329™
Color
Py
2.55+0.96 | 2.23+0.75 | 2.36+£0.73 | 2.32+0.84 | 0.579"™
Clearness
25 39 A)
2.82+1.05 | 2.45+0.91 | 3.05£0.95 | 255+0.67 | 1.587™
Off-flavor
S5t A N | N ) )
2.18+0.96*"| 1.82+0.66" |2.36+1.007"| 2.55+0.96 21217
Sweet smell
2t
Characteri | . 2.59+0.85" [ 1.95+0.90a |2.18+0.91%|2.32+0.89"| 1.972°
) Bitter taste
stics
st b b b *
3.3610.66" | 4.05+£0.79” | 3.86+0.83" | 3.59+0.80" 3.331°
Sweet taste
Foow ns
3.32+0.65 | 3.14+0.83 | 3.36+0.90 | 3.27+0.70 | 0.351
Softness
25
o 3.77+0.75 | 3.73+0.70 | 3.50+0.91 | 3.64+0.73 | 0.526™
Stickiness
AAAA S
- 2.82+0.91 | 250+0.86 | 2.59+0.85 | 2.77+0.87 | 0.496™
Overall
preference
Data: X(Mean Value)+S.D(Standard Deviation)
“p<0.05, ™non significant
with a row, means not sharing common superscript letters

significantly different, at the p<0.05

_45_




¥ 3-4-4. 2719 EF LS89 AA® &7,

(* The number of respondent % of number of panel )

A B C D
214 9 (41%)" 9 (41%) 9 (41%) 10 (46%)
2714
o PETH 3 (13%) 2 (9%) 3 (13%) 3 (13%)
ST
CPP/PET 10 (46%) 11 (50%) 10 (46%) 9 (41%)
100ml 13 (59%) 16 (73%) 17 (77%) 15 (68%)
15 va 180me 9 (41%) 6 (27%) 5 (23%) 7 (32%)
5o &%
210mé 0 (0%) 0 (0%) 0 (0%) 0 (0%)
238ml 0 (0%) 0 (0%) 0 (0%) 0 (0%)
g Cold 8 (36%) 6 (27%) 7 (23%) 6 (27%)
ex
Worm 14 (64%) 16 (73%) 15 (77%) 16 (73%)

AE & dAY. CPP/PETA A S AR AuZ % 7F3o] 7F53dh7] u o
st & =S Ao 7 AdHn

=
13 vid F85e 8% 2 A4 2= O A4 AFFlA 180m B ok

RS
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Els

A3 AP A
o

o.
49 3

FFI

& A

48 Hg A4

o Glucose

kAL (A A oF),

1_4

3
s

[e]
A=

HN

4-aminoantipyrin 17.5mg ¥ 0.2ml ¢ glucose oxidaseZ 7}

phenol 0.2g3 Nacl 0.9g& 100ml 2] = F <ol tH(BA 9F). Glucose

= 0]
L

rSL'

standard© glucose 400mg/d¢E <=H] 3}, serial dilution

sﬁl—

i 7} sample bl S E&3do] 1023 g2

Z} 510nm °f A

7} sampled T3 = spectrophotometer &

P

S =

=

o
R

40m 9] FFHF o NaOH 1.25gS = sodium hypochlorite 2mS 7}8t11 S/

T2 F 50me THETY(AA Q). Phenol?®} 2.5g3 sodium nitroprusside 14.25mg<

o[N

Fad Zo 50mE HETG(BA ). EDTA Na?2 glycering glycerin 20ml 3 =/ 5

26meoll =9 the& 4% NaOHE pH 652 @& tg Z=HFE ZF 50mMe e,

°]

Z 10mlol urease typelll 3mgS 52 tH(CAl ¢F). Urea strandarde urea 200mg/dfE

=

- s

H] &} o] | serial dilution 3 620mmeol A FF == Ao, 28 ZF sample 5409

F{N

CAleF 50utE &9ato] 153t

7}

[e]

Ak o] H (Protein free-filtration) 50xL] &3S 40040 <]

25402 0.3M sodium tungstate(10%)¢} 25409 0.33M sulfuric acid®& 7}3o}.
2] (10,000rpm ) 3} ¢ S AFE3kT A

dZeA A=Y 500 7t
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L

glutamic pyruvic transaminase(GPT)¢9 &4 =+ Reitman-Frankel #H o] 2] 3} ¢
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Fig. 3-6-2 : Comparison with the blood
glucose levels between control and
sample group

* . statistical significant. P<0.05
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2) 4
12pd % A Fol A 7 n £ Bl %k (Acanthopanax chiisanensis, AC) % wjg &2 A9
Fitl 47 D(Refined Bambusae Caulis in Liquamen D, BCL.D)9 ZAAA = A A wjgn &
S AAst7] st WA 10119 ¥l &2 s A skl il 83T
@ BCL.D
OBCLdl g9  HEWAEC AA¥ BCLDY W - LB S

Table3-6-1, 3-6-2¢ Fig. 3-6-3° $t/x¥ npep 2o}

Table 3-6-1. The Physical & chemical properties of BCL.D

ransparency specf Hunter's color values
c
o PH L a b

(%)  |(680nm) gravity
BCL
OBCL 0674 | 0151 |4.00]1.012| 5557 | 33.37 | -15.11

BCLD | 0.015 | 0.036 [2.32]1.008] 99.83 | -0.22 | 1.22

OBCL : Original Bambusae Caulis in Liquamen

BCL.D : Refined Bambusae Caulis in Liquamen D

Table 3-6-2. Chemical constituents of Bambusae Caulis in Liquamen D

RT Mw

No (min) @ Compound Area
1 0.658 32 Methanol -
2 2.792 46 Ethanol A
3 3.050 58 Propanol A
4 3.692 60 Acetic acid O
5 5.640 104 Propananoic acid A
6 7.510 38 Hydroxy buthanone -
7 8.550 96 Furanaldehyde -
8 11.36 86 Furanone -
9 15.14 94 Phenol -
10 16.49 110 Cyclopentanone -
" 17.50 108 o0—Cresol -
12 18.23 108 m,p-Cresol -
13 18.46 124 Mepoxyphenol -
14 21.65 122 Dimethylphenol -
15 26.50 139 Nitrophenol -

* — ! non detect, A : trace, O : lager than 20,000 cps
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Fig. 3-6-3. The result of Bambusae Caulis in Liquamen D by

Gaschromatography
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2) AT F FEF
Fwrt doa9d ANAE Controlt 3 AC+BCL. D 2 & 73 & Controlit & A 94
=

02m0Z, AC+BCL. D& 279 ¢t 388 10: 12 343 349 02mE 217 4474 0

_l

o Ag+s oz z2+2b ff, Creatinine ¥ GPTE 43t

3. A%

= A0 R ¥R (Acanthopanax chiisanensis, AC)9 A A %3 D(Refined
Bambusae Caulis in Liquamen D, BCL.D) 10 : 1 vl & ¢ Eo] g v =
% 4 (Fig. 3-6-4)
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Fig. 3-6-4. Comparison with the serum blood glucose levels(mg/d¢)
among control and the other group. Diabetic pathololgic model
were induced by injected streptozotocin 200mg/kg(i.p.), BCL. D :
Bambusae Caulis in Liquamen D, AC : Acanthopanax chiisanensis
Nakai, Control : Group of Saline 0.2m¢ administered to mice for 4
weeks 1 time/2day, AC+ BCL.D : Group of AC mixed with refined
BCL. D0 : 1) 0.2m¢ administered to mice for 4 weeks 1
time/2day

sx. P-value vs Control group(x+ ; P<0.01)

=38 27 (277.50£51.44mg/de)el ¥l ake] AC+BCL.D(171.75+22.37mg/de)el ¢ o]
A a4 e FAaE dedldg. (P <0.01)

= 7 % B ¥E (Acanthopanax chiisanensis, AC)dl AA =3 D(Refined
Bambusae Caulis in Liquamen D, BCL.D) 10 : 1 8§ ¢} & o] Creatinine®] ¥ X &
& 3} (Fig. 3-6-5)
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Fig.3-6-5. Comparison with the serum creatinine(mg/d0)
among control and the other group. Other legends are the

same as Fig. 3-6-4.

= Creatinin 9 & (0.85+0.14mg/d¢), AC+BCL.D(0.63+0.06mg/dl)A}o] o] -f <4

g #aE BAL.

= 7L b KZ B ¥ (Acanthopanax chiisanensis, AC)d A A ZF3% D(Refined
Bambusae Caulis in Liquamen D, BCL.D) 10 : 1 w3 < Eo] GPTd " X &
% 3} (Fig.3-6-6)
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Fig. 3-6-6. Comparison with the serum GPT(Karmen/mg)
among control and the other group. Other legends are the

same as Fig. 3-6-4.
= GPT & W x1(124.00£20.98 Karmen/mg)¥} AC+BCL.D(110.00£18.83Karmen/mg)

tpolel ol gl Wahe glof Heol hgel e JFL A B Ao vhehg

= 2N EEA+F (D)) PAHE AL & At FAWNFFTE 445

gom o7M+Zd Do) 10119 MFH SN A EHL ASHAT.

® 7 Z # W% (Acanthopanax chiisanensis, AC)<l A A =9 D(Refined
Bambusae Caulis in Liquamen D, BCL.D) 30 : 1 v ¥ <& o] &4, Creatinine,
BUNd " 2= 3J3(Fig.3-6-7~3-6-9)



= A A0 f ¥ (Acanthopanax chiisanensis, AC)ol A A =2 D(Refined
Bambusae Caulis in LiquamenD, BCL.D) 30 : 1 & Eo] dFo mix+=
% 3 (Fig.3-6-7)
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Fig. 3-6-7. Comparison with the serum blood glucose levels(mg/d?)
among control and the other group. Diabetic pathololgic model
were induced by injected streptozotocin 200mg/kg(i.p.), BCL. D :
Bambusae Caulis in Liquamen D, AC : Acanthopanax chiisanensis
Nakai, Control : Group of Saline 0.2m¢{ administered to mice for 4
weeks 1 time/2day, AC+ BCL.D : Group of AC mixed with
refined BCL. D(30 : 1) 0.2m¢{ administered to mice for 4 weeks 1
time/2day

*: P-value vs Control group(* ; P<0.05)

=

i)

T 2T (272.37+84.97mg/de)ell B]dte] QtH FE A+ A A FE D Fol 7 (199.25
+84.14mg/de)ol JoAAA FdA U= TFAE HERU TGP <0.05).

= Ajn i H ¥ (Acanthopanax chiisanensis, AC)° AA =2 D(Refined
Bambusae Caulis in Liquamen D, BCL.D) 30 : 1 v & <f = ©] Creatinine, BUNY]
X & FH(Fig.3-6-8~3-6-9)
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Fig. 3-6-8. Comparison with the serum blood glucose
levels(mg/d¢) among control and the other group. Diabetic
pathololgic model were induced by injected streptozotocin
200mg/kg(i.p.), BCL. D : Bambusae Caulis in Liquamen D, AC :
Acanthopanax chiisanensis Nakai, Control : Group of Saline 0.2m{
administered to mice for 4 weeks 1 time/2day, AC+ BCL.D :
Group of AC mixed with refined BCL. D@0 : 1) 0.2ml

administered to mice for 4 weeks 1 time/2day
= Creatinin< ™ Z7(0.873+£0.29mg/dl), L7t F& A+ A F2 DF o] (048«

0.06mg/de)Akol o] o4 = Wak= glo] e7bdugefze] AAd =&
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Fig. 3-6-9. Comparison with the serum blood glucose
levels(mg/d¢) among control and the other group. Diabetic
pathololgic model were induced by injected streptozotocin
200mg/kg(i.p.), BCL. D : Bambusae Caulis in Liquamen D, AC :
Acanthopanax chiisanensis Nakai, Control : Group of Saline
0.2m¢ administered to mice for 4 weeks 1 time/2day, AC+
BCL.D : Group of AC mixed with refined BCL. D(30 : 1) 0.2ml

administered to mice for 4 weeks 1 time/2day

= BUN@EdIgA2A2)E O FT(42.695+6.38mg/de)T Q7 E2d+ZHFo]l

(37.198+4.12mg/de) kel o] o4 A= WMat= glol e7buugekEce] A& 3
2 9 VAA = AoE YENET

= ZAAR A HAHY dFHES 2F57] A9 IPE 2AEdE ATAA
E N FEY+58(D)Y 30:1 s FH & o] Streptozotocinl.Z2 HodEH Yk
AAA NG, Fd dFE FA oA ERY Az 47 ASE A
F o HHmMA &L 2R F YA

Jo

o7ty EBEFRUFFE FEA(L/Y, @2, FA, AT, Ad, #x, dF:
SWP)d SEHDE ot 29 ¥, Creatinine, BUN, GPTd "X & 9
% A% ZH(Fig.3-6-10~3-6-13)
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gene(db, leptin receptor gene)®| &AWl = <Qla] mimbl, £ &, WRE Adad HKit
W, 19 dS FS FEoezR s BEde Jded JEERAEI B2 REKR
B U RS Bolm= FERKMmI dA" @R wogdl AHstA ALE
He ddsEoth

7T~8Mel Mt db/db  mouse (C57BL/KSOLAHSD-LEPRDB, HARLAN

i

SPRAGUE DAWLEY INC. US.A. (F)tgtute]l g = 9, tEAe]Ad 2ol +
o) 32wt E 2z EEEESC MEAIZ K W, 1AdEe 23dE HukY)
AN FEdxagRst $53% Aoz A AFE K ME D ¥4+ a8 &
ok (e by, A, G, AE, #gx, WF  SWPl AA=E DE e

Folwom iFatel 4@ ¥ T, creatinine, BUN, GPTE 43ttt

co7ts BE NFGE FEA(eAN, 22, IA, BF, AN, Fx, I
SWP)el ¥ (D)& MEH gl Yol WAL 3 F(Fig. 3-6-10)
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Fig. 3-6-10. Comparison with the serum blood glucose
levels(mg/d¢) among control and the other group. L-BCL. D :
Bambusae Caulis in Liquamen D, L-BCL. D +SWP : Acanthopanax
chiisanensis Nakai, mixed with Bambusae Caulis in Liquamen D,
L, Control : Group of Distrilled water 0.2m¢ administered to mice
for 6 weeks 1 time/2day

wx. P-value vs Control group(:* ; P<0.01)

Control L-BCL.D L-BCL.D+SWP

Mean 466.00 263.75 289.25
SD 21.80 81.40 60.62
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=27ty B @G E FEA(7rY, &2, 39, AT, A9, #F=x,

3

SWP)o] ="H(D)E vl &3 9 E 9] Creatinined 7 X & 9 F(Fig. 3-6-11)
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Fig. 3-6-11. Comparison with the serum creatinine levels(mg/d0)
among control and the other group. L-BCL. D : Bambusae Caulis in
Liquamen D, L-BCL. D +SWP : Acanthopanax chiisanensis Nakai,
mixed with Bambusae Caulis in Liquamen D, L, Control : Group of

Distrilled water 0.2m¢ administered to mice for 6 weeks 1 time/2day
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Z8(D)E vl g3 ¢Eo] BUNY 1 X = 93 (Fig. 3-6-12)
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Fig. 3-6-12. Comparison with the serum BUN levels(mg/d¢)
among control and the other group. L-BCL. D : Bambusae
Caulis in Liquamen D, L-BCL. D +SWP : Acanthopanax
chiisanensis Nakai, mixed with Bambusae Caulis in Liquamen
D, L, Control : Group of Distrilled water 0.2m¢ administered to
mice for 6 weeks 1 time/2day
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Fig. 3-6-13. Comparison with the serum GPT
levels(Karmen/mg) among control and the other group. L-BCL.
D : Bambusae Caulis in Liquamen D, L-BCL. D +SWP :
Acanthopanax chiisanensis Nakai, mixed with Bambusae Caulis
in Liquamen D, L, Control : Group of Distrilled water 0.2ml

administered to mice for 6 weeks 1 time/2day
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Fig. 3-6-14. Magnetic field of Yintang area before AC

administration.
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Fig. 3-6-15. Magnetic field of Yintang area after AC

administration.

o
1o
_‘,‘:_l,
odl
o
Ao
oxl
i,
[
=
it

S by Fofol o g FiEilirel el AL 10% F <
LHEFU LT

=5 Ao v Fo 308 #AlA D50 Beold A
7t |9 7 E NN E EHt &S 4R

n e wXE 2N FER+AFASFE DY &I : 30:19 #WFH &

vl Az} 7] A 22 SQUID(Superconducting Quantum Interference Device) S &8

stel 97y %% 9 200m0E NPANA Fol@ F wase 4A 4713 BASA,
g we Aage] AN A4S W BAL AAAND F AN oz

A2 ¥ By A F917F Dewar tailol] g W 2o ¥ ==

)
=
=2
o
ol
o

Aol A A . ada 5% A dAS HASA T F MuEE ST
f



X7

s M 235 AZsAo.

[€)

AS T 30i1= wge et FEd+4A5H D) FEe

e

Fuag i fr k7] W st

g9 d9rd 534 2o (Fig. 3-6-16~3-6-17)

Forel 3 g

3012 WHE 279 FEAHH D) g Felo] o @ MEHMLAA A7FE 102

dd 22 YeEf AT

|\

Field (p
o

-10
200 400 600 800 1000

Time(msec.)

Fig. 3-6-16. Magnetic field of Yintang area before

AC+BCL.D administration.
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Fig. 3-6-17. Magnetic field of Yintang area after 30 min,
AC+BCL.D administration.
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Fig. 3-6-18. Magnetic field of Yintang area before

SWP administration.
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Fig. 3-6-19. Magnetic field of Yintang area after 30

min, SWP administration.
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° ROl MA T pEe AW R GPT £AE BE AdzdA Sl was gt

= o 7by Hg wigekE & A (SWP)7F db/db mousel B, NPl 9FS T4 wod
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3-6-17)

30:1= widtE Qb FE A+ AFH(D) F= Folodl o F izl e A71ES 10x
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