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SUMMARY

I .Title of the study

Development of  Functional Beverages (focused on
anti-diabets mellitus, solution of crapulence and anti—fatigues)
using Bambusea Caulis in Liguamen with the process of

manufacturing Bamboo Charcoal as main components

0. Objective and importence of the study

Bambusae Caulis in Lequamen (Korean Patent No. 26739) which is
extracted at 900~1000C with the process of manufacturing bamboo
charcoal as byproduct is well-knowned as traditionally oriental medicament

for treating diabets mellitus, crapulence and fatigue.

The purpose of our research aims at evaluating the properties of the
Bambusea Caulis in Liguamen. Then, purified materials can be applied to
development of functional beverages (anti-diabets mellitus, solution of crapulence
and anti-fatigues) using Bambusea Caulis in Liquamen with the process of
manufacturing Bamboo Charcoal as main components. Therefore the Bamboo
industry can be more activated than before and functional beverages can

greatly contribute to the reginal economy.



. Contents and scope of the study

Contents and scope of the study are as follows :

1. The effective purification method and analysis of Bambusea Caulis in
Liguamen by the production process of Jinyeongsangsa

2. The animal experiment for proving the effect of Bambusea Caulis in

Liqguamen on anti-diabets mellitus, solution of crapulence and anti—fatigues.

3. The selection and testing of other oriental medicaments for blending with

Bambusea Caulis in Ligquamen.

4. The development of optimal manufacturing process of functional beverages.

5. The development of functional beverages (focused on anti-diabets Mellitus,
solution of crapulence and anti—fatigues) using Bambusea Caulis in Liquamen
with the process of manufacturing Bamboo Charcoal as main

components.



IV. Results and their applications

O Successful Development of functional beverages for treating diabets melllitas.

O Successful Development of functional beverages for treating crapulence.

O Successful Development of functional beverages for treating fatigues

1. Functional Beverage for Anti—Diabets Millitus

Blanding
- Bamboo Juice packaging
Bamboo - Purified Bambusea Sterilization .
> > —p-] in can and
Juice Caulis in Liguamen at low tem.
battle
- Citric acid
- Xylitol

- Apple extract

2. Functional Beverage for treating crapulence.

Blanding
- Arraw root
extract _
- Purified Barmbusea packaging

Arraw root o Sterilization
Caulis in Liquamen

extract - Citric acid at low tem.

- Vitamins battle
- Fructose syrup

- Xylitol
- Flevour of Mango

v

in can and

l




3. Functional Beverages for treating fatigues

Blanding
- Ginseng extract .
- Purified Barmbusea packaging
Ginseng Caulis in Liguamen Sterilization
»| - Citric acid > —p| in can and
extract - Xylitol at low tem.
- Fructose syrup battle

- Ornage extract

Need of additional research

It is essential that our products should be recognized as functional

beverage by KFDA.

Application of other reseach areas

Searching for the application of Bambusea Caulis in Liguamen as oriental
raw medicament and new treating material.

The purified Bambusea Caulis in Liguamen could be distributed to the 100
Oriental hospitals and 6000 Oriental clinics.

Bio—Cheongsan Co., which was constructed at Industrial Liaison Research
Institute of Dongshin University and engaged in joint with our research
team and Jinyoungsangsa, makes great efforts to create mush profit.

At present, we are developing the study for oral medicines for
treating diabets mellitus using Bambusea Caulis in Liquamen as main

components with support of Ministry of Health and Wealfare

,10,



Proposal of industrialization for the developed items

Bio—Chungsan Co., which was constructed at February, 2001 at Industrial
Liaison Research Institute of Dongshin University and engaged in joint
with our research team and Jinyoungsangsa, makes great efforts to create
much profit.

With the lack of the manufacturing facilities in Jinyoungsangsa, we are
going to do by outsausing.

Bio—Chungsan Co., which was constructed at Industrial Liaison Research
Institute of Dongshin University and engaged in joint with our research
team and Jinyoungsangsa, is now actively working for profit and in the
process of being selected as a special support company by Business
Incubator center of Dongshin University. Under the special support of
Business Incubator center of Dongshin University, we hope that the mass
production system of the researched items can be estabilished in very near

future.

,11,
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Ahde Al 7 Aset AASE o Frke MiE(CD)FowS S5
&

i
filo
o|\
=i
By
i3
—
o
—
1o,
I
o
2
¥
2,
)
4t
£,
2
o3
2

Foll 10 @ 19 v &R, =
ez, Werol7F)mngs sIAA & 02md Ad=Z 45797 zonde

5 ol gate] ATEolSH
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22 Streptozotocin(STZ) Fo1F AAFE 02m% AR 25U7F zonde
£ ol&ste] AT Fofstla, 1AhdE AFtelA 7 Ajte AAlsEoR o
7hel D) Tl SRl 10 019 HlgR, duFF Aot
A AFEAF7IEAEe] QAT H oJsto] G xAFH k] ARl AR AL
Sl 10 ¢ 12, dkE s et fadt a3E B U FE

A (AG Fobhy =8 wEdEe 012 AN T 02mN AdZ 4579

JFdEel s oiugele] AASEE 20 1 12 H5F uge 28 AAEE

Streptozotocin(STZ) Fo=Z Fx7l f2E AFA 457 AFFAste] A|ZE9

zt MAE] AAoA APS g = FAZE (G000 rpm, 2069)A1AH HE
g3tk 299 €3 0.01my T=H(AM210-3, Glucose 200mg/de 3HF) 0.01

R

mlell 27z SAAM(AM201-1, glucose oxidase, peroxidase, mutarotase,

glycin $H7) 15mE Y3 & EFst 37CoA 53 WAst & /7<)
BaANS 4o e A ERaE g2 9 500nmolA FEE=E

spectrophotometer 2 =43} th

BUN &
g3 0.0Im2 FEFN(AMIGS-3, BUN 30mg/de &) 0.01meoll 24z G AA] Y
(Urease 0.68u/ml, NP 0.12%) 1.0m{E i, SF5e TAAAS o] AE
W5 WL o5 & EFSIY 37TCAA 53 BRI oo Al A
WAl H(AMI165-3, NaOCl 0.06%) 1.0mE ¥ 2 &3tsk & 37ColA 1023t
7f&sle] ERaE glz2 3 580nmol A EFEE spectrophotometer2 =

A5k,

,27,



GPT &%
HA FFEFAAN(pyruvate  lithium)@F 7] 2 H(L-asparagin = acid, a

1

—ketoglutamic acid 73 Al M (2,4-dinitro phenyl hydragin)< ©]-&3}o] E5

AE Adskadnh 2elar 718 100pt-s 37°CollA 57 BAg & dA 200
£ 2 &gtete] 37TCoA 3023t WA vl of7]el A 100utE

Eqste] Aol 2083 WA § 04N NaOH 1mlE S&3F ths A2olA

—

7

R

WAAIZ] & 506nmell A FFTE WERT2E spectrophotometer 2 =

o

—_

b

0

o
32

5

Creatinine §3
3 0.1meoll Acked - AR HAMII9-1)s & E§ste] 20027F Aol HA
¥, 3000rpmell A 1023 LA A A A3 06mE Zels Wk 40N
FASIEFEH(AMI19-2) 02m0s EFsto] 2023 Aol WA & 37
520nmoll A Ak E#BA(AM119-3)E thET 22 spectrophotometer® =74 5}

Atk
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A

2 M

A
(=]

q

F SFE Vs

SE(1-3XH )
5 25giele] 4 AFAICR strain) 8FH S thEAlO|AA(F)ZFH

(IAEd=)gaE R S5 Fojsp AY

HEzTS EF2(40%, 8.3ml/ke) <

HI2MI1 5 2HH|

A

KN
=

ol pentobarbital sodium

ok

o]

o)

o

Folom, 1 A1zE ol =

°©

taem 14]3F

o] 1A% Foll =3 (83ml/kg)= Fol

°©

0%, 8.3m/kg)s 7ol

=
-

-

o ethanol(40% V/V, 10g/kg

e}
T

ohe 308

ki3

ol @

[e)

(2213 =) Alcohol, &, &3}

(1g/kg body weight)

T
o

il
o

body weight)&

AETF(A2 ), 23t FEFE (1g/kg body

1

Fol g

=3 o
=E=

-

—~

iy

=
o
<

o

ko] ethanols %o

weight, Bl

ol

o] ethanold FoI3

H &
RUS

U 30

ki3

(1g/kg body weight)+= 2 (3ml/keg)S Fo

T(C1 ¥)3} ethanol

o GOT¢ GPT

2%

S
R

K

BAIE)EILY FE 79

AF o 409% alcohol 0.2ml

=
T

T 1(Exp. 1), alcohol

= =

A&
- 929 —

Z7(Con)} 53 WHOo=Z alcohols Fofgh
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~

73 (%)
A = |1

Zt 15

TAA 0.2

M| Ep 0.2
Adatg 16

AdE = 05
2) #3734 =B W3 v &
A %)
A =9 |05

s 7

TRt 0.15

M EpR 0.1

b Rl A 6
A= 15

518k 0.05

Alcohol dehydrogenase(ADH) M E EXH({1-3XHE)

=4

ADH¢] &A%+ Bonnichsen and Threorell(1951)¢] Wiol| we} dHS =3

slo] dHES FEleh vhg 4F3E g £ (GlycineBuffer Reagent, Sigma

co.)' 3meel A 10u=S 713+ YhSspectrophotometerS  AF&-31o] 340nmel] A

SONSIX HM(1-3kIHE)
AH aEE 3 t2 CBC counter(Coulter Co., Miami, FL, USA)E ©o]-&3}]

WBC, RBC, HGB, HCT, PLTS =#43}9t}
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Transaminase(GOT & GPT) M E(1-3xlHE)
AAE vtFste] QA3 o GOTS GPT T4 4L kitA]oFS A}

83l =A%}k GOT == GPT 712S 1ml A A& @i 37CoA 5
B2F ot & 2 100 4% E3 02m NS Al shek $ 37T

TEdNM GOTE - 60+, GPTE A4 3023t WAzl & whgA]fel

NaOHE %o W&& TAAIZT 30% F-o b0omeolA SFTE WHoR 3

MZF ZEZo2HE SOD & ¥ ME SH(1-3XHE)

2wy A AFAZRE 124 we 243 2Este] SODE FE39 0
AHE 2L SHTE 33 AFHS T 0.1mM EDTAS 50mM phosphate
buffer(pH 74)& 7+x22 A5 4 wigkoz 7istel Ade oy dHAS
A7l 943te] homogenizer(JANKE & KUNKEL, ULTRA-TURRAX T25,
Germany)E ©]83te] 4CToA 3} shdct o] d@AozfE 3 Fag
AAsH7] 8 4Tl 2000xg= 5% &<t dAEEsIF o, oAl 4
22,000xgoll A 30% EoF AR AEd B3 vEZ=ol BIow
stk 2w 28 F A4S
A3l 16000xgell A 10% &+ YRR s] = CuZnSODE
| ol&3tth mEZE=gole] ¥EsHE MnSODE <

2

e 2AREA AR F o BdE
[e2 Koz
= A

5 [e) 1=}
TS wipd F2A

2

71 98 AdANA2] pellete] 50mM phosphate buffer(pH 7.4), 0.25M
sucrose, 0.1mM EDTA &9 ImlE H7ste] HH-A171 o2 4CelA 22,000x

fr
w
S

M

offl

O
o
(o
o>,
ML
o
ol
ol
2
o
ol
2
)
o
ME
o
rot

thA] 80,000xg = 3087 o

‘?‘__
sto] &% MnSODE AUt @9 &2 Bio-Rad assayE ©]-835
wElE du oA SODe =S FAsH7] fdl e S 100pg/wE

non-denaturing polyacryamide gel electrophoresisE ©]-&3}o] 4C¢ A& AF

HolA 30 mAR H719%sAch gele 0.06M KH2PO4(pH 7.8), 1x10-4M
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EDTA, 245 x10-3M NBTE X &3t golo]r dFuyF 5US Yol A& &
ol FHA 207 S AMsHtE thAl gel 0.06M KH2PO4(pH 7.8),
1x10-4M EDTA, 0.028M TEMED, 2.8x10-5M riboflavin &<l 1585t
27} AM3 B 15W FFUE st A @l bandZ Folstgon 1 Aib=

densitometer(ImageMaster VDS, Pharmacia)& ©|-&3}o] £33t}

Zhr =M (pH 7.2)o] 712 ¢l 10mM H202 o] &4 RS 7tste] HE vhgof
o] 3.0meo] HAF TS 25TCoA 3027F vHSAIZIHEA 240mm 3ol A A g

= H2029] %8 A9 84 ST 9= 15x700] 1mge] wo] wt

x|
FaHu A BFE gato] AF 7F AL AEgrt AE53 23S 4%9
paraformaldehydeS AR&3}o] 24217 B9k A AZ ©}2, paraffin® @ EZuf
gt ¥ microtomes AHESIY] Sum FAE AHES AZSE . Hematoxylin?}

eosin® & o]F M tg T Wl wel x2S AlFkste] svietd

=)
Y,
Q
E
g
wm
%
&
=
oy
—y
Q)
]
3
O
o,
>~
>,
e
ftlo
i
o2
ol
ol
32
v
2
X
o
=)
o
<)
0
ftlo

m=7]2 AAd3 & 25% glutaraldehyde(phosphate buffer, p

s
~
&
f

2

B dugsih duAe] B 24 Y SF NS AME 108 (HEL
33] MZg § 1% osmium tetroxide(OsO4) 2 2417+ &

FTAoz 33 AR AHF ABEL FoFE 9 oEeR B45)d]
propylene oxide® X3+ & Epon-Araldite EgH o2 Enjsldal 60T L8
A A 3041 FFAATE 2vljEl 22 ES LKB-V 3 ultramicrotomes AHE- 1
AR AHE AZFste] 1% toluidine blue® hot plate(60T)oll A A s}
Atk dAE ARE FstdAn|dow yETte] 2AS 1T ta e ¥

Aol Al 60mmFAR ZRPEHS AZSte] silver gridell F-2sF$aL, uranyle
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acetate ¢} lead citrate® ©]
ARIKV)o.2 #Zsty )

SAHAAE(1-3XHE)

ofy
o2
2
o

M3 oh-8 Hitachi H-7600 %

39 ARy

AP A} thak EA= SAS(statistical Analysis System) ZE 10| ©]&}o]

£

AT de HAgd x=0x

sttt

o|\

= Atk

,33,
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3y AR AY AFR(F), 2289}

PriE(riE) M2XHEE]
Ft ubrE ARgSte] gt £5 Alxsted BAEske x9S AR
2 g9t £7hvbellA 350~430C 2 7tdstia F7)9e %& 2dste] g

A1 ) B E 7S WZEe] X7 80~150T Y W AFH s §

TZE 10% &2 SAE 10% 25 Aldste] 108ToA Fds73k g9
%71 10%9F HF 10%E AAsL T3] 0%E Ay & ey 7%
ERZ AAE (o3t A =9, refined Bambusae Caulis in Liquamen,

BCL)S &&<ol 343 F &gairh BA| o] dzd vA= JF=

Atk Saline 0.25ml& Foldt &
Atk A 598 025mlE FoAd F FIETS 1020 ALT 2E 95T

AT (BCL-A)elet gttt & tfe wo=2A F3&5S 1023 A4E

H

_’%_
A4 == 0.25mls Folsklal, 30250l FdEe 103 thAl AlE o

S ZHFoBT(BCL-B)olgt &4t
TR, s, 8 F0{Y H=[2XHT
T 712K Lycium Chinense Mill Fructus, ©]8F LF)¥= 2001 A =ARS AL-g3}

gom A Ginseng Radix, ©13F GR) 43 302 AL&3FATh 7]
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2t T5gE S 1000m Al HdE7lel] €L
71l A 100me= A2 52170 § ol& BA &

Atk Qe vhAG F e APl Wi 3% A G F aUsE]
= 2

AAE AED)E FAskth
Bambusae Caulis in Liquamen, ©|3} BCL)S &-&3lth 7-7]1%}, <late] &
FAE Folet it =Y vt R Fo7t Frd wA= IS A
Al s ohed o] RSt FETE FEEHA L AHdA FE9s F

olgk Fo] vz etastel vzt fdE AdEddA FH& Folskile Al

I
i

o
ud
_&3
=t
BN
ft
it
o
>
)
AN
1
g
5

23

721 & SA] AFellA APy 7 A5 Fol= oral zonde needleE ©]-§
gt Ao WS ALgSth 1A Qlake] & Fol= 0.1mg/kg, 1mg

/kg, 10mg/ke, 100mg/kg® & wro] Algaion, 5 Edd F7]17¢ <l
S PBSell B|AAIA gl Axd F Folddit ATl A on] HF
= Al vp AFEITE IR Qo] O a3 o)y, &7 Tl =
10mg/kgel 7 349l Ao m yehtr S wiedrd AJR2 A4t 10mg/ks

g 7lees AdAste]l 43S Adsd S8 2 AAd F2A(14314)S A

g oM, FolFe 1004/30ge HEHAL A4 - F WP PR B
Fargled, 5 Qi Brgkeol FY Bu/Ngon B e A4k FH W

2
F—‘.J

= [(GR+BCL)- I)]e]2} aFdar, <14t 50mg/kegoll =3 50ul/30go.= 3t
TS Q1A - =8 wighd Fo OH[(GR+BCL)-I)]olgt stgem, <14t 75me/
g Bu/30goz I S A4t =2 wigd Fo MT[(GR+BCL)-

AR QWL Austel itat FAg wFste ARE Ax
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stk A& Agt BE Alxsklar ofol 7 ske] 1ujel 3ujE AFEEol F

o3 F Aol Hgtark

FAE3E Ysled #A AR dELZ(XE 70cm, Zo] 50cm)ol water bath
circulator(WBC-1520A, Jeio Tech, korea)E& 23} o™, &L circulatorol
oste] 2 23T, ¢4¥ 04kg/er, F%F 12liter/min, ¥4 4m= sto] 3A A

. 7 e BEES fddl BE 4g 7] gl AHelq 988z

e, &y 28] ¥ Lactate, LDH, triglyceride, cholesterol, CK X

A HAapste] dolg A %A 2™, high-speed centrifuge(Centrikon
T-42K, Kontron, Italy)E ©o]&3te]l 3000rpme® 10%3F Alddste] Adch
Lactate:= Baker-Summerson'i-& ©]&3lo] Z43}%12™, LDH, trigliceride,
total cholesterol, CPK + Photometer 5010(Germany)S Ab-&3le] =430
Y =3 93ste] LDH(Diagnostic Research, 25482), trigliceride(Elitech,
TGML-0500), total cholesterol(Elitech, CHSL-0500), CPK(Chema, CK
F245CH) kit A oF& AH8-8H3l

SA

EA A 8= Statistical Analysis System(version 6.4)0l] ¢]&}e] z =2 Hf
28} FEAE Axtetd, A3 AL meantstandard error® YERH ST
SAE vz ghel divle 7 AlEte] §hS unpaired t-testE o] -&3ke] 7
st owm P oghol 0.05018kQ1 A5 froleh zkol7h s Aow HFsiglon
o P gke] 0.05017, 0.1018kel A5 Aoz Foldt a7t = ez b

Fasih.
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2 40gs S 600mlell ¥aL 34]

A=)
==

s

]

ol A

2] (5000rpm) 3]

A4%

2] 7](Centricon T-42K, Kontron)®

A}t 300ml 5%

=
=

ratotory evaporator(Buchi, Netheland)

@ ¥

o} =}

oFel7)oll A 100°C,124]1%F Bt

5
T

A 2= Z2A Ald

9]

74
2ol U FEAL o 3H045m) A1 A, 24%2) (20min3000rm)

= [e)
e ds

ko3
T

o

Rl
Ho
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yed, &=, el G2

b g
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712[(F)

ol
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| <]

TF=E(200 mash, Celite, Korea)

HEI=
600C H7]=ol Al
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7120l 600TC 1Al
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o
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o
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}oit}l. 9%+ hand refractometer (ATAGO

S

=
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=
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o
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680nmel| A
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NI, Brix 0 ™ 32%)
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M (Hunter's Color value)

AT = spectro colorimeter(Color techno system corporation, JX-777, Japan)
2 olgste] Lab %2 38 ZAste] FEgke FeiATh ol TEAEghe

WS 7] 0 2 120827, a=+0.25, b=+0.32 °|t}.

S N ® © = o= W e o
T

Optical Density

©c © o ©o o © o o o
T

o - v w e o
T

0.2 0.4 0.6 . 0.8
Methyl alcohol concentration(mg/ml)

Fig. 1. Calibration curve for determining methyl alcohol

ks hF2 blank& o2 Imle] SFFS 92 flasket A8 ImlE FHIE

flaskE ice batholl A 20i7F W¥7Fsk & 7} flask o 2ml-KMnO4 &S Ho]
1523t ice bathollA W23ttt W24d w59 samples 1ml H7FIA ice



-

bathell 4] 30% A3t NaHSO3= @MAIZITHS  1ml 5% &S #H7hst
¥ 15ml H2S5045 A3 &89 H7kete] 70T water batholl A 1523 1F

_‘E?;
ste] Fetol FAAS olgete] M G Aetdrh Mg AL

Fig. 1l Yehh At

H=3stetE

Phenolic compound %2 27 1mlel F/FFS ¥ flaske} A5 1% F
g 5mlE FH|%E flaskel]l 1ml-0.05% Cupric sulfate sloution(CuSO4 -
5H20), 5ml-Borate buffer 2} 0.1ml-BQC ReagentE ¥ o] 108%F ohdA A7l
% 10ml 1-butanole A3 7}ste] 700rpmol A 583F Ywe] she] dojx

~

Fs s Hsle] 94 610nmoll A blank pointS 9@ & F4EHe 3 &

O:

=

%8 M (2 6-Dimethoxyphenol solution in the range of 1-20ug/ml)-& A-&3}
o FEtold HEAE o] 838te] Phenolic compound EHE  AlXbsrgth

Phenolic compound 7 8412 Fig.29l YeERSIT

.2
L1

L

® ©

1
1
1
0
0.
0.7
-
0.6
.5
-

4k
3k
2k .

1

0

4 8 12 16 20

Optical Density
o o

o o

2,6-Dimethoxyphenol concentration(mg/ml)

Fig. 2. Calibration curve for determining 2,6-dimethoxyphenol
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245 77 TaEHS ICPE o83t &4 shalth Algel+ ICP-AES
(JY1I38ULTRANE)E o]-g3}lon, 24 %72 intgration times 10 seconds,
mode 4, calculation 3pts, argon coolant %< Pl= 12 mlL/min. argon

carrier 52 Gl= 0.2mL/min, Nubilizer %< 06 mL/min 22 23}

FzoFe] §71% 2AL GOMSE olgad wAsdr. A@e] Aga
GC-MS+ Shimadzu QT5050( column : 0.22mm, 60m, film thickness 0.26xm)

£ ol &3ste] LE ZEF 40TolA 283 FA A% 220C 744 5C/min®

o

£ ettt F7Y LxE 50T, 45719 L= 3000, LF 45
4 o

3l o split ratios= 5002 dgoen A8 FIEFS 1.

(e

= Fom, TCD AE7|sh ABEe] H2~E golue dolHE o] &d

2 AAEZ 88 deAtde AAste] olEelAl AT Azl o

AAES oy #eA B4 T Tl 5Ad dgte] AlSE Atolo] Aozt
AEA, Atk Aol7t o= Ak JEAE Hrbshs AR £ AW

9" "ol Fstar AdHEA 2 Basker®] A frold A4® == 79
)
=
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Table 1. XA F9] #FHALRE

2R o] &( )
o)( A )
o0l =0l S2= AAG FCE okl Hol HOIot0 FAAR
12Nl
O i O O O i
=X
s EEN o2t CHErS
AIXII:
N =} =0} =0
ot
2.6
O i O O O i
=X
oS EEN o2t CHEHS
AXE
AICH ol =0t =0
oI
3.9
O i O O O i
=Nl
e EE o5t CHEHS
AXE
! AT =0 =0
oL,
4.2%
O i O O O i
EX
s 2= o5t CHERS
AXE
! AT =0 =0
oI
5. 8X= JI5E
i i i i i i
=N
o< 28 o2t hets
AXE
! A0 =0 =0
oCh
6. JIELolA

0ot ELICH
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Table 2. 28] R} HF-§FALR

1 A
BOAAFS A, FY, 0EWC, T, AR, AdaE 5S wgsiol
e Fnes SHdA 28 T 5 AES A @ AFAYh

e Ma
e

(1) A% @ 10tH, 20cH, 30tH, 40th, 50tH, 60CH
@) 4 - o o]

\<

(3) & AJAIEe] 7|3 =ol gk H7t

T ot FHA)

3. A 1™

o

4. obF &
(4) o] AAFN & H7lstrla Avhd of e A lshH 22710

( )
(5) W % wAlE FroA] B AAFE AT HAY T T 5 Adohd 7
7ol =& A

&
ot

w7

o ( ) oL ( ) 7ol wEbA AR ( )
6) 45l Wt 24 4$ 1 o) f= FAYU?

( )
() & AFoNAM 2uks =4 5 AsUn?

datA =72 9tk ( )

ozt ZAetA =2 = ot ( )

HEo® =72 4 ( )

ofstAl =72 = Adnk ( )

Hs =4 5 Utk ( )
(8) & AFT MAT Hol Aoha 7]Alste] FAAL.
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2o| MEM Al

oo =2

o

BGLBH oz FAAY A Ad dAdAHS A3t A|5E 108 314
34 Agd 10ml, 1ml¢, 0.1me, 0.01m=S zHz+e] 2719 BGLB wa o] H&

koo 10me FEEol= 2uie] BGLBHIA 10me7F 501 e Laads A
Tk E 0dml o]ske] HFolA= 109, 100v1 = 343 As IntEs HE3oh
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AT

H MR 2AN - SHE 0|28t =g} MHAT

B Ao HEe S99 ARF VeS Z8ete] Gk AR =gl He

T4 w2 Axe a3 HAH wghes AEs] st SR 599
of =9

Ae FYel AP D P BFA7] ATk

2z A3 A= A EY StreptozotocinE BxE FUAZ & E=HFE
BATFd dxad MiEs A Feld o] dHe Aol dd(glucose)
gk A3 dx21(521.80+102.83mg/d0)oll  Hleke] AT ol wH(405.38+90.21mg/
doelA  Fod AA Faste]  tiRdd HFolate]  ddo]  Zhzt
200.74+12.15mg/d¢, 131.48+73.59mg/d0 .= YEPS 12} Ag Ao} {AFSHA
ERde & 4 ATk SRR 22 Aol A= 13 Ayl 2u) Bk STZ ¥

o
AN

T3 B Bl 9FS X =rtE Brke) st 4% desada
(BUN)= o Z+(29.97+5.25mg/d0) 2 7l 7o (28.1524.83mg/d0) ol A= Blsz
A JEh} dizTs FEEolie] BUNo| Z7) 1870+1.16mg/dl, 20.10+1.38
ng/d0E JERd 13 A% Aol fARHA T AW ko] BAA Aol vEhd
A ekt GPTOAME  tl%7(306.95+132.96Karmen/ml) 2 7riif ol
(260.98+102.01 Karmen/m¢) 7 F{e 2ke] BAA o]z UehdA] ekeki=dl o



23 EEEATY GPT7F 2H2F 12.82+047, 12.82+047% e 12 A3
Aol FAFSHA LR

22 Ade A 712 543 creatinine T A A &= ) Z27(3.74+0.25mg/de) =+ Ay
I 3% Fol(404:05Mme/d07ke] EAH Fols} ATk ole} ol fr
WS BT FC] Qe mAA sowA WEe HEMIA HaATE

= 3
419 ¥&2 st 4L Ao} 22 st a37F yEEA BUN,
Creatinine, GPT FX|ol= 9SS nx|#] gormz 3

54 £E0 A HEdS & £ AUk

—_
2
fx
A
o
2L
)
o,

Glucose?| ti3f

AT, STZZ Fas F2A7 g2y 388 Fojd Adae] g4 o
o] glucose®d S43IAUtE 1 A¥ o2 x27(521.80+102.88mg/de)oll H] S}
o] 8 Fo31(405.38£90.21mg/d0)ol A 943 UA A3 THFig.3).

700
600 * [

500 [ \

400 J

300
200

Glucose (mg/dl)

100

DRUG CONTROL

Fig. 3. Comparison with the blood glucose levels

between control and sample group
* © statistical significant. P<0.05

BUNZ2| 35

STZ=2 Fhas 2 dzadt S85S Fol ddwe] d3& ol 29

2442BUN)E AT 1 23 thx=a(29.97+5.25mg/de) 2 11 F+E



ol (28.15+4.83mg/d0) oA = FAIAOE  frojgh Afol7p WHEA Ut
(Fig.4).

40.00

30.00

20.00

BUN(mg/df

10.00

Drug Control

Fig. 4. Comparison with the BUN levels between
control and sample group

GPT2| Hi3}

STZZ FxE §ukA

450.00
400.00
350.00
300.00
250.00
200.00

GPT(Karmen/mé

150.00
100.00
50.00

0.00

Drug Control

Fig. 5. Comparison with the GPT levels between
control and sample group

Creatinine2| 3§}

STZZ Hud UM gavd FH98 Rl A

%

7o FHS Ao
Creatinine S =743t9t. 1 23 th2(3.7410.25mg/d0) 2 71iE F5< Fo
2 Fol3k AJol7} HAE A & IHFig6).

o
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4.80

4.60
4.40
420

4.00
3.80 [

3.60

Creatinine(mg/d!

3.40

3.20

Drug Control

Fig. 6. Comparison with the Creatinine levels between
control and sample group

LA = HZ2H 3>
Streptozotocin(STZ) 2.2 Fdd FxAFd A3 - A ZFHDE E=5FF
ol 4: 19 H&Z IJXAA T AF A(fig.7) :

700 ;.’:SQ"
600
T 500 F ]’
e
£ 400 | « l
jo)
§ 300 [ '|'
& 200 i
100
0
DRUG CONTROL
Fig. 7. Comparison with the blood glucose levels

between control and sample group. *
statistical significant. P<<0.05

= JFL Y 2F(426.86+159.41mg/d0)ell B]Ete] S DF-o] 7£(243.99+73.70mg
/Al AolA FoA = FEE JeRIHP < 0.05)

ALY FERAAN FH(C, DI HFAE(FAIF)E FAT 43 23

,51,



gk
on

700

600 T

HA
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== SHD+7ol

=3C

Fig.
between control

doell 1A FoA S 3

Comparison with the blood
and sample group.
statistical significant. P<<0.

A3 o) ZF(562.83+41.80mg/de)ol] Hlate] =
2]+ 30l 7}7(508.80+30.21mg/d)(P < 0.05)8} =9

glucose levels

*

05, * : P<0.01
2 C(385.83+131.61mg/d0) ¢k =

Do+ (424.71467.37mg/

£ veblekP < 0.0D).

Creatinine

—H|

= S D+rol

=3C

Fig. 9. Comparison with the creatinine levels between

control and sample group.

= Creatinin  t27(0.873+0.29mg/d¢), rifF  C(0.998+0.49mg/d0), =+
D(0.695%0.08mg/d0) Fo+, ==+l 771 74(0.610+0.07mg/de - A}o] 2]
o] e Wk Qlo] FHo] Al sl2e IS vAA Ee= A
° 2 YESTHFig.).

= flet Z2 AHE S50 A 1E C2l DHIER FHD+FHI7IFHEO]

UM AT Bl dEs FX| 22WM HTsiES0 UASS el

& £ A%ICh £t FSDHE0| ELStEs 7olMo| 71& =A LIEMCL(P

< 0.01)
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Streptozotocin(STZ) 2.2 &8 FxuAAF ] FH wFFE (R,
L7t FEd)E T4 49 2

migol oixls &

HHERES]  mbEo]l 294.71+61.38(mg/d0)1El H|EFd Sample A 126.42+59.17
(mg/de), Sample B 180.86+71.42(mg/de) 18|31 Sample C+ 19857+54.21
(ng/d0)Z vrepgeh A 25 dizzae] Hlske]l fErEdE WP < 0.01)
& Hehlitk(Fig. 10).

Bood GQucose

400

300 ‘ ko £=3

mT w
M

Control Sanple A Sanpe B Sanple C

mg/ d!

Fig. 10. Comparison with the serum blood glucose
levels(mg/d¢) among control and the other
groups. Diabetic pathololgic model were
induced by injected streptozotocin
200mg/kg(ip.), BJ : Bamboo juice, BCL. D :
Bambusae Caulis in Liquamen D, AC
Acanthopanax chiisanensis Nakai, DW
Distrilled Water, Control : Group of Saline
0.2m¢ administered to mice for 4 weeks 1
time/2day, Sample A : Group of BJ mixed
with refined BCL. D10 : 1) 0.2mf
administered to mice for 4 weeks 1
time/2day, Sample B : Group of AC mixed
with refined BCL. D10 : 1) 0.2mf
administered to mice for 4 weeks 1
time/2day, Sample C : Group of DW mixed
with refined BCL. D10 : 1) 0.2mf
administered to mice for 4 weeks 1
time/2day. **: P-value vs Control group(s
; P<0.01)
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Creatinine, BUN2| ##1l.

thxs9] Creatinine 0.56+0.09(mg/d0)1dl H]8ke] Sampl A% 0.51+0.08(mg/
d¢), Sample B+ 0.48+0.06(mg/d¢) 1]l Sample C+ 0.48+0.07(mg/d0)= 1}
Epuith = AT diEwel Histe]l oAl Wskrh glo] friliEel Ehi
o SR TS MAA ¥ Aor HltkFig. 11).

z=te] BUN 42.70+6.38(mg/d0)1d] WHsle] Sample A= 47.85+7.83(mg/
d), Sample B+ 37.20£4.12(mg/dl) 18] Sample C= 40.40+6.97(mg/df) =
uebstth 2E ARl A diatol Bls| SAISH Folde A HA skt

(Fig. 12).

Qreatinine

08
S 06
€04

02

Cortrol Saple A Sanple B Sanple C

Fig. 11. Comparison  with  the  serum
creatinine(mg/d¢) among control and the
other groups. Other legends are the
same as Fig. 10.

BUN

mg/dl

Control Sample A Sample B Sample C

Fig. 12. Comparison with the serum BUN(mg/d¢)
among control and the other groups.
Other legends are the same as Fig. 10.
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GPT(ALT)2| ##1lL

9] GPTE 102.13+27.33(mg/d0) 21 el wkale]l Sample A 151.14+65.18
(mg/de), Sample CE 111.38+41.19(mg/d¢2 e, thzzatol ik folAdS
A=A gkokty et} Sample BE 187.63+76.08(mg/d0) 2 thztoll H]&he]
F4(P<0.05) A e FsddS Uep A th(Fig. 13).

GPT
300
*
o 225 [
=
=
=
© 150
€
T
X 75
0
Control Sample A Sample B Sample C

Fig. 13. Comparison with the serum GPT (kar
men/m) among control and the other
groups. Other legends are the same as
Fig. 10. = : P-value vs Control group(
; P<0.05)

= A =9 Dol yibiKAES =9 F de g £F F=S AA4s5I
ete] o Fom it 2Ela SRl AA 53 DE 7 £%
3 TS streptozotocin®Z  FbE  SikE AFHo] A

creatinine, BUN % GPTO WX& S Tzst Ay miE HEM 13t
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of Al =8 D& 33 Al AEtds Bto]l #EE AT

= 9 22 AF4E FI9 FA ME DAE, SHD+HUFFTY, SHD+
Q2719 FE Y o] Streptozotocin®Z FaE Fx AF Big IFS F
A oA KRS Xz &7 Y& FAT & AdG Yol FHD
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o RHESS AHAAAT MFFRY BFE WUIESRA> 2t
F2A>ToT 202 Yuy quFFds ebuEEde ugtEs
x EEITY

o
Ir
N
S
K

H 1MFoH - Z€g o888 =51 AFEAT
Streptozotocin®. &

g3 FE TS A4Y AF

Aol FUDel ARG EES A e wEetES HAs]
Ast A eyt = DE SRS 10012 wste 249 A

BT IFO] Aae A erowlal fHRS) A EIUL A #elE

9 Dol H wEvl&e AGsH] skel 20 ¢ 19 W& NI F 2GS
A3,

Blood glucose, creatinine, BUN, GPTol| 1|x|= tuFFd+Hz Aol 3=

o33 ZoH(Figure 14).

= -
E =
E
L 35 £
£ ’—\—‘ T £ ]
0| H
™ w0
5|
* 0
Contra oo

BvED o] D

Fig. 14 Companson with  the serum blood glucose, creatinine,
GPT levels(mg/de) among control and the other
groups. Diabetic pathololgic model were induced by

injected streptozotocin 200mg/ke(i.p.), BJ : Bamboo
juce, BCL. D : Bambusae Caulis in Liquamen D,
Control : Group of Salne 02m¢ administered to mice
for 4 weeks 1 timef2day, BJ+BCL. D : Group of BJ
mixed with refined BCL. D(10 : 1) 0.2m¢ administered
to  mice for 4 weeks 1 time/2day. * : P-value vs

Control group(x+ ; P<0.01)
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o d92 UE=(277.50451.4mg/de)ell Wk tiuHEEd+SED  Fofd
(161.75+43.32mg/d0)ell oA el e #HAaE UEbeP < 0.05).

¢ Creatinine Fx< &7 diuyFFd+=2DE Fot AT Aol

ol sl WE7E glof, S ofEo] ARl 2 9 mAA

o 99k e AnE Bl pbrroleirie D WEoREel 20 1 1 WgUlE

o] Streptozotocin®.Z F4E P AFA o Bhg Nl <33k

A RS A5 Bt s S e 5 At

ook

19 7154 SEASEY YYuisd 49

- 9w SBA WY WS -

& ) 41 (%)
e 8
=¥ DY 04
At 0.05
AdeE 6
Atts 5 01

- %9% £8 $EB WP g -

qE il 3] (%)
Ao 8
=9 DY 0.4
T 055
Ad=E 5
AtE S 0.6
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megol DXl &

HEREe] ol 309

60+77.12(mg/d0)A 8l vlske] H-BCLD FEHLEf-2 204.17+

56.06(mg/d0), L-BCL.A #¢Hiff-S 169.00£87.47(ng/de) 1213 L-BCLB $HiLfF
& 5967+86.97(ng/d0) = ety A B il wlske] ANl

A (P < 0.00)37dES

LERH A H(Fig. 15).

2

Bood Guccse

Contrdl HBCLD LBCOLA L-BCLB

Fig. 15.

CreatinineZ} BUN2

Comparison with the serum blood glucose levels(mg/de)
among control and the other groups. Diabetic payholgic
model were induced by injected streptozotocin 200mg/kg
(i.p.) Control : Group of Distriled Water 0.2m¢

administered to mice for 4 weeks 1 time/2day.
H-BCL.D : Group of Distrilled Water mixed with refined
BCLD extracted at high temperature (10 : 1) 0.2mé

administered to mice for 4 weeks 1 time/2day.
L-BCL.A : Group of Beberage A 0.2m¢ administered to
mice for 4 weeks 1 time/2day. L-BCL.B : Group of
Group of Beberage B 0.2m¢ administered to mice for 4
weeks 1 time/2day. * : P-value vs Control group(x ;
P<0.05)

of sl

HERfe] Creatinine 0.75+0.10(mg/de)<1d] H]ste] H-BCL.D #EHL-2 092
+0.38(mg/d0), L-BCL.A FEHLEES 0.74+0.05(mg/d0) 18]31 L-BCL.B {HLfE-S

0.59+0.18(mg/de) &7
HB7E glef el
16).

vehdth RE AGTe gaTel wel ks

Hhdel sz &= vAA e Aoz BHA(Fig.
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Qredtinine

. L
el
~
D
EO.G’
03 r
0

Contrdl HBCLD LBCOLA -BCLB

Fig. 16. Comparison with the serum creatine(mg/d€) among control
and the other groups. Diabetic payholgic model were
induced by injected streptozotocin 200mg/kg(i.p.) Control :
Group of Saline 0.2m¢ administered to mice for 4 weeks
1 time/2day. H-BCL.D : Group of Distrilled Water mixed
with refined BCLD extracted at high temperature (10 : 1)
0.2m¢ administered to mice for 4 weeks 1 time/2day.
L-BCL.A : Group of Beberage A 0.2m¢ administered to
mice for 4 weeks 1 time/2day. L-BCL.B : Group of
Beberage B 0.2m¢ administered to mice for 4 weeks 1
time/2day.

HEAre] BUN(Z A8 42 4)S 18.64+2.86mg/deld] wksto] SEZRatol A 5

=

o= hhiligh R D(H-BCLD)#EUTS 1531+241mg/dl, &9 7]

olr

deR AAE AL-BCLAAHERS  16.84+3.60mg/d¢  L2]al A&

3L

B(L-BCLB)#ELREL 19.26+1 40mg/d0 = eI ddn 7]

olr
ox
o

S = /\]xl—

a

I
i

A Bt EF BAAHR HEMAE Aol7l AR A ko) SE7puo] A
RO R HhiH S KL il e BAIR R HEM s ERP<0.05)7F 2
A (Fig. 17).
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HBOLD L BOALA LBOB

Contrd

Fig. 17. Comparison with the serum BUN(mg/d¢) among control

GPTS| ®ig}

and the other groups. Diabetic payholgic model were
induced by injected streptozotocin 200mg/kg(i.p.) Control
: Group of Saline 0.2m¢ administered to mice for 4
weeks 1 time/2day. H-BCL.D : Group of Distrilled
Water mixed with refined BCLD extracted at high
temperature (10 : 1) 0.2m¢ administered to mice for 4
weeks 1 time/2day. L-BCL.A : Group of Beberage A
0.2m¢ administered to mice for 4 weeks 1 time/2day.
L-BCLB : Group of Beberage B 0.2m¢ administered to
mice for 4 weeks 1 time/2day.

HEEEe] GPTE 129.33+8651mg/deg1d] whele] SFE7pmfo A ko= HhH
3 pEEL A7 D(H-BCLD) #HLE-S 143.20+61.41mg/dd, 3=
A ZHE A(L-BCL.A) #2BLEES- 114.75456.63mg/d0 18]aL A &}3%

ofr

isa

oo

B(L-BCL.B)

PRS- 140.50+41.85mg/de 2 e BE Ad Tl tizel Hls) B4
A AR BAE A gskoh(Fig. 18).
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Contrdl HBALD LBCLA L-BCLB

Fig. 18. Comparison with the serum GPT(karmen/m¢) among
control and the other groups. Diabetic payholgic model
were induced by injected streptozotocin 200mg/kg(i.p.)
Control : Group of Saline 0.2m¢ administered to mice
for 4 weeks 1 time/2day. H-BCL.D : Group of
Distrilled Water mixed with refined BCLD extracted at
high temperature (10 : 1) 0.2m¢ administered to mice
for 4 weeks 1 time/2day. L-BCL.A : Group of
Beberage A 0.2m¢ administered to mice for 4 weeks 1
time/2day. L-BCL.B : Group of Beberage B 0.2m¢
administered to mice for 4 weeks 1 time/2day.

 MBES R wlste]  FEZRLOlA SiRo R AhiHE KR TR

DH-BCLD) #Hilf¥, &dw7lsd =5 AAFA, BAL-BCLA, B) £l &
Fol A A7EMEJE WP < 0.05)E YERIT

* Creatinine> ¥ vlawstsls vl RE AdwolA HErtds ¥sts

At

s BUN(Z 223 2)2 dzatz vasgls o FE7iofld 2o F5

(H-BCL.D) #HffolA = Fodds W7 dEEAq o

D o
e 75825 AZE A, B(L-BCLA, B) #HLf EFoAe fakdde

L

= o3 AFE Ay B streptozotocin. & FHiEE MR AF | FEIIAL

oM aom FEI K i Dot A 714 55 AR A Be €

T o] AR Ayt fode SR & AT



mg/d

Cont Exp 1 Exp 2

Fig. 19. The content of alcohol in the serum of mouse.
Cont; alcohol(40%, 8.3mf/kg) treated only
group, Exp 1; Bamboo extract(8.3 m¢/kg)
treated group before alcohol treatment, Exp 2;
Bamboo extract(8.3 mf/kg) treated group after
alcohol treatment.

o

Ztoll A 40% alcohol(83 me/kg)e TFFoIstar 1A7F o] dFo 4=
dsk A3 80.21+3.26 mg/d 7F AT Ly, 59(83ml/ke) T
< Folgk AFT 1oME 7134 + 518 mg/d& FHAstglon, o=
Fol 1A17E Fol %2(83ml/ke)S FoIdt AP 2(Exp 2)olA4= 5894 =+

398 myd7t EAIE FolAd Al FAEAES HAFUATHFig. 19 & Table

3).
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5% GOT ol Ws

[

k>

Aolg wolFoLt o
g AR WIS~

rlo

2 o}
e dEhA @gkem, BE o] ¥4 GOT
1 U/l 389 th(Fig. 20 & Table 3).
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Cont Exp 1 Exp 2

Fig. 20. GOT activites in the blood of the mouse. Cont;

alcohol(40%, 8.3m¢/kg) treated only group, Exp
1; Bamboo extract(8.3m¢/kg) treated group
before alcohol treatment, Exp 2; Bamboo
extract(8.3m¢/kg) treated group after alcohol
treatment.

GPT 42| W3}

Fig. 21.

Cont Exp 1 Exp 2

GPT activites in the blood serum of the
mouse. Cont; alcohol(40%, 8.3m¢/kg) treated
only group, Exp 1; Bamboo extract(8.3mf/kg)
treated group before alcohol treatment, Exp 2;
Bamboo extract(8.3mé/kg) treated group after
alcohol treatment.
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Fig. 22. The graph showing different number of WBC according
to the experimental groups. Cont; Alcohol(40%, 8.3m#/kg)
treated only group, Exp 1; Bamboo extract( 8.3mf/kg)
treated group before alcohol treatment, Exp 2 Bamboo
extract( 8.3mé/kg) treated group after alcohol treatment..

Tl A= 1743 + 0.792] 4=7F vept oy, Add 1o s it =7}
1385 + 0362 0.0012] BAA folgFolA Fo4 AA Aasided, A8
T

o

20l M= Mo =7} 1423 + 093702 0.005 BA1A ool FeolA
A eSS BT vh(Fig. 22 & Table 3).

RBC 2| M3

_ 88
o 8.6 T
T 8.4
°© go2
g 8 T oA
E 7.8
c 7.6
7.4

Cont Exp 1 Exp 2

Fig. 23. The number of RBC in the blood of the
mouse. Cont; Alcohol(40%, 8.3mf/kg) treated
group. Exp 1; Bamboo extract(8.3mé/kg) before
alcohol treatment. Exp 2; Bamboo extract(8.3m¢
/kg) after alcohol treatment.

4ATe] FE da2TolA uiste] AFTOIM tha PasEoLt fo4e 9

AHFig. 23 & Table 3).
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34
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HCT(%)

Cont Exp 1 Exp 2

Fig. 24. The content of HCT in the blood of the
mouse. Cont; Alcohol(40%, 8.3mé/kg) treated
only group, Exp 1; Bamboo extract(8.3mf/kg)
treated group before alcohol treatment, Exp 2;
Bamboo extract(8.3mé/kg) treated group after
alcohol treatment.

HAPTel g1 QTN vha FehE 42 ngon FALN Fo4

< g1 tHFig 24 & Table 3).

Table 3. The effects of treatment mice with Bamboo extract.

Mean+SE Prob> | T |

Cont 80.21+3.26

ADH Exp 1 71.34 £ 518 0.1667
Exp 2 58.94 + 3.98 0.0007
Cont 64.31 =+ 521

GOT Exp 1 58.75 + 4.16 0.4174
Exp 2 61.08 + 3.07 0.6012
Cont 2585 + 2.36

GPT Exp 1 2047 + 1.68 0.0826
Exp 2 2442 + 230 0.6704
Cont 17.43 £ 0.79

WBC Exp 1 13.85 + 0.36 0.0021
Exp 2 1423 + 0.98 0.0298
Cont 8.50 + 0.20

RBC Exp 1 796 * 0.15 0.0640
Exp 2 788 = 0.17 0.7365
Cont 36.01 £+ 3.04

HCT Exp 1 40.06 + 0.41 0.2168
Exp 2 3891 + 043 0.0828

Cont; alcohol(40%, 8.3mf/kg) treated group, Exp 1; Bamboo exiract treated group
before alcohol administration, Exp 2; Bamboo extract treated group after alcohol
administration. Mean + standard error, Prob) | T| ; Value in the T-test.
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DIL e Fold Yol BEALS Bosindl e G40l mad eteiA v}

ERs b ofyel E4E AEe] FHE BolFdthFig. 25). A 1014
ol

S HoFAHFig. 26). A3 204+ Eosinoll thdk d2Ado] tZzao| H|3}
of Ta AT 1o vEiME vA #REJoY Aukdor Axe &4 &
AL Holx] ekskrh(Fig. 27).

TEAEA EAEHE glycogen] AEE F7317] 918+ Periodic Acid Schiff
(PAS) @Al tizwolds FAESo] ofF wekstAl ¥aE Sl o (Fig.
28), A 19X = mekatA B2E e vk(Fig. 29), A 2914 PAS 94
of tiste 7Hg =2 FRkeS BFArh(Fig. 30).

Fig. 25-30 Light micrographs of liver in the
control  group(Figs. 25 & 28),
Experimental group 1(Figs. 26 & 29)
and Experimental group 2(Figs. 27 &
30). Figs. 25-27; H-e stain, Figs.
28-30 PAS stain. x 200.

Rie] S5o] $55o] glon, 7}y
AW TR A WA Bo Aol FelstedrkFig. 3. ABE 10
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M BEEE AEAdA = Fo S5dde] YEA = egkont g
ol A H Fslek el th(Fig. 32).
AT 200 = TAEe] FEe AT 1MA™ wlad ZEs) glgler

ATZANE FURRE] Aol A B okl viHTel AR

Figs. 31-33. Electron micrographs of the hepatocytes in
the control group(Fig. 331), Experimetal
group 1(Fig. 32) and Experimental
group 2(Fig. 33)
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b AR dixzae] €4 olerE 2 Table 49 2tk €3 & <432
S 2T (318.6619.92)001 4 7HE =A ekt daige] o At

=
=
of, AspFoldt ela Ayt £98 EFete] Fold nE Al o
%

Table 4. The changes of alcohol content according to groups.

Groups No. of animals Alcohol(mg/de) P-value
Con. 7 318.80+19.67
Exp. Al 7 141.21+£10.24 0.00
Exp. A2 7 157.88+13.47 0.00
Exp. B1 7 221.47+9.36 0.00
Exp. B2 7 214.39+18.58 0.00
Exp .C1 7 138.25+11.49 0.00
Exp. C2 7 148.32+14.83 0.00

Con, alcohol administered group; A1, group from administered with ethanol(40%
V/V, 10g/ke body weight) to mice following RP pretreatment; A2, group from
administered RP to mice following alcohol pretreatment; B1, group from
administered with ethanol(40% V/V, 10g/ke body weight) to mice following FP
pretreatment. B2, group from administered with FP to mice following alcohol
pretreatment; C1, group from administered with ethanol40% V/V, 10g/ks body
weight) to mice following RP+bamboo extract pretreatment; C2, group from
administered RP+bamboo extract to mice following alcohol pretreatment

GOTet GPT2| &4

Glutamate—oxaloacetate transaminase(GOT)e] &4 ZAxE #
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Table 5. The changes of GOT activites according to groups.

Groups No. of animals GOT(mg/d?) P-value
Con. 7 158+3.83
Exp. Al 7 164+14.93 0.76
Exp. A2 7 82+16.60 0.00
Exp. B1 7 60+12.86 0.00
Exp. B2 7 190+15.34 0.09
Exp. C1 7 128+12.44 0.06
Exp. C2 7 131+27.79 0.15

Glutamate pyruvate transaminase(GPT)2] &A1& # 3o Attt thxT
(67£6.64)°] @& T GPTS &/do] Adxrel Hlste] 7P E=A yewh
GPTY &AL mE AFolA] dizxtol] Hlste] FoAUA #Arsigion &
3] dAES AFAT vy A2s T A2vd w9 WoR dIsS

AFd v 23t FEds Fold B2wkolA 7HE SHAl YEbsth

Table 6. The changes of GPT activites according to groups.

Groups No. of animals GPT(mg/d2) P-value
Con. 7 67+6.64
Exp. Al 7 39+10.75 0.02
Exp. A2 7 20+2.49 0.00
Exp. Bl 7 51579 0.02
Exp. B2 7 20+5.47 0.00
Exp. C1 7 39+3.54 0.00
Exp. C2 7 51+£8.49 0.01
SOD &AM
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Table 7. The pixel numbers of SOD activites from the mice.

MnSOD CuzZnSOD

Con. 29,785 181,279

Exp. Al 37,835 178,976
Exp. A2 23,345 165,816
Exp. Bt 28,980 181,937
Exp. B2 42,665 227,997
Exp. C1 35,199 184,288
Exp. C2 26,003 202,289

Numerals indicates pixel numbers.
S C C (C1 C Cc2 C2 S C Al A2 Bl B2 S
a ] L -

Fig. 34. Non-denaturing PAGE for SOD activity in the liver of mice treated
with  Radix Puerariae (RP) or Flos Pueraiae (FP) extracts. Each
lane was loaded with 10uzg of protein. S, standard SOD; C, control
group; A1, group from administered  with  ethanol(40% VIV,  10g/ks
body weightt to mice following RP pretreatment; A2, group from
administered  RP  to  mice following alcohol  pretreatment;  B1,  group
from  administered  with  ethanold0%  V/V, 10g/ke  body  weight) to
mice following FP pretreatment. B2, group from administered with FP
to  mice following alcohol pretreatment; C1, group from administered
with  ethanol(40%  V/V, 10glks  body  weightt to  mice  following
RP-+bamboo extract pretreatment; C2, group from administered
RP+bamboo extract to mice following alcohol pretreatment.

Catalase?| &AM
Catalase?] &4 Z3}= Table 89 A sIAth A& o0 =2 catalase2] 412
gztell vste] BE AgtolA F7FSFALE Al F 270%, A2v2 oF

478%, B2t oF 487%, 531 AspFEdS A7 v 302 Foll odee

,70,



catalase activites
1.38
6.60
3.72
6.72
10.62
3.22
3.90

}o] WBC, RBC, Hct

°©

Groups
Con.
Al
A2
Bl
B2
C1
C2
5719

Kol
=

Table 8. Activities of catalase in mice liver, catalase activities(umol HxO» reduced/mg
protein/30 sec)
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Light micrographs of liver. Fig. 35  alcohol administered control  group;
Fig. 36, Al group from administered RP to mice following alcohol
pretreatment, A lot of PAS-positve gmules are observed; Fig. 37, A2
group from administered with  ethanol40% VIV, 10g/ke body weight) to
mice  following RP pretreatment. hepatocytes  contain a ot of
PAS-positve  granules; Fig. 38, B1 group from administered with FP 1o
mice  following  alcohol  pretreatment; Fig. 39, B2 group from
administered  with  ethanold0% VIV,  10g/ks  body  weight) to  mice
folowing FP  pretreatment. Fig. 40, C1 group from administered  with
ethanol40% VIV, 10g/ke body weight! to mice following  RP+bamboo
extract  pretreatment; Fig. 41, C2 group from administered RP+bamboo
extract to mice following alcohol pretreatment. PAS-stain, x200.

ZHHIES| MAIROIY B

thzate] HAEE 3] duto] FFa At e Atk AT A=
o] Ay Ee] #REH o, RHAE AT tha EqfF AR i
B Z2B7ZE o|F 3 Itk mitochondriat tha AAFEE7F A B2ES
o, cristae®] FE 7} Fslo] FEHA FShrhFig 42a). TERAEES 1
ol UluA|zel]l 2JaA] o]FojA glon, olE UIAHE Alo]dA #EE =

Kupffer celli= &2l Aol HAAE =7} =4 #EHoH, Axrddds 2
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AL AR gajaAlEe] v EA eI tHFig. 42b)

A1s AFAS o ethanolS FoIgh Alwr2 FHAE9] MZ A vl &
< glycogen ZIHEo] FAH o] =t ol9} e A= Fig. 2804 Ko
PAS-393 dAstant o] A S3al de A T gl
AL, mitochondria®] cristae HEgF thZzatel] H]ste] HFglo] ¥z A rh(Fig.
43a). Kupffer AlZx o] Az E7F vl s vrA 325 ohFig. 43b).

FN

Figs, 42a & 42b. Electron micrographs of hepatocytes from  control  group.
Electron  micrographs are  showing heapatocytes(Fig. 42a) and  Kupffer  cell(Fig.
42p). x 12000. Figs, 43a & 43b. Electron micrographs of hepatocytes from
administered ~ with  ethanol(40% V/V, 10g/ks body weight) to mice following RP
pretreatment.  Electron  micrographs  are  showing  heapatocytes(Fig.  43a)  and
Kupffer cell(Fig. 43b). x 20,000.

g Sska AATHFig. 44b). A3l FEHE HAFAISIL ethanolS Fo g
Blte] ZHHEE 3o ddto] w9 F2al A 7E wEs] slon, o]

LA Yebe AR s AtEEe] EAseH, AHAE

,73,



AAdo] waka] ATt AlxEE Auto] AA L i Eo] BEEAL
(Fig. 45a). Kupffer AZo|A AApd w7} e Akat A%7F #3259 oH(Fig.

45h).

Figs. 44a & 44b. Electron micrographs of hepatocytes from  administered RP
to  mice following  alcohol  pretreatment.  Electron  micrographs  are  showing
heapatocytes(Fig. 44a) and Kupffer cell(Fig. 44b). x 12,000.

Figs. 45a & 45b. Electron micrographs of hepatocytes from  administered  with
ethanold0% VIV, 10g/ks body weightt to mice following FP  pretreatment.
Electron  micrographs are  showing  heapatocytes(Fig. 45a) and  Kupffer  cell(Fig.
450). x 12,000.

AL AEANAE AALES e 2EET 1)

i

Y
H(Fig. 46b). 43 88 E3ste] 47 FoIgk b ethanols FoIgk Cl
ol A= FhA|E ] Futo] thAa Bt sk

Az e FHAZAAGo] 2hids) glojon, ol FHFME 49

HPog HolE HAWULI e AF¥Eol vy AHHAKFig. 47a).



(Fig. 47b).

Figs. 46a & 46b. Electron micrographs of hepatocytes from administered  with
FP to mice following alcohol pretreatment. Electron  micrographs are  showing
heapatocytes(Fig. 46a) and Kupffer cell(Fig. 46b). x 12,000.

Figs. 47a & 47b. Electron  micrographs of  hepatocytes — administered  with
ethanol to the mice following RP+bamboo  extract  pretreatment.  Electron
micrographs  are  showing  heapatocytes(Fig. 47a) and  Kupffer cellFig. 47b). x
12000. Figs. 48a &  48b.  Electron  micrographs  of  hepatocytes  from
administered RP  to mice following alcohol  pretreatment.  Electron  micrographs
are showing heapatocytes(Fig. 48a) and Kupffer cell(Fig. 48b). x 12,000.

Ethanol 78 thd #< FZ99 = grato] Fofdt C2 wolME 1t
AxE g duto] thh EAEAY 5 AZFNE FoPAZEA
g Aor ARAELS e dddy T2 Vet
cristae7b w9~ s QITh =EA #bstaA|Eo] #EEATHFIg. 48a).
Kupfferdl o] & Aggoz A=l om wus Axpdert A ek

o AZAAE AAEETE 52 5] v B AT (Fig. 48b)
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A== 0

-SHAE FEA -

Table 9. The changes of alcohol contents from control and experimental
group.

Con &EA Exp. 1 =&A Exp. 2 +5B Exp. 1 +EB Exp. 2
Mean+SE Mean+SE, Prob>| T| Mean+SE, Prob>| T Mean=SE, Prob>| T| Mean+SE, Prob>| T|
ADH 80.78+6.15 72114369 0.22 67.08+5.36 ,0.09 94.14+13.74 0.05 71.37£6.95 ,0.02

Con; alcohol(40%, 8.3ml/kg) treated only group, Exp 1; a beverage B treated group before
alcohol treatment, Exp 2; a beverage B treated group after alcohol treatment.

A FEAE Fojg A7 8% 43 e FET uERTd Hske Ay 13
A 204 BF A sdoy foA4de gtk =384 $E5BE FAS 2
I} 87 dIesee AT 13 AT 204 FAA AA ZAasEEtHTable 9
& Fig. 49-50)
ADH
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CON EXP 1 EXP 2 groups

Fig. 49. The content of alcohol in the serum of mouse. Cont; alcohol(40%, 83ml/kg) treated
only group, Exp 1; a beverage A treated group before alcohol treatment, Exp 2; a beverage A
treated group after alcohol treatment.

- S~ SEB -
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Fig. 50 The content of alcohol in the serum of mouse. Cont; alcohol(40%, 83mi/kg) treated
only group, Exp 1; a beverage B treated group before alcohol treatment, Exp 2; a beverage B
treated group after alcohol treatment.
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&kt (Table 10, Fig. 53 & 58). 4o = s34 o5 B Ad+ 1
o Al ol UA STt e (Table 10, Fig. 59).

Table 10. Hematological changes of the control and experimental groups.

Con SE5A Exp. 1 S2A Exp. 2 SEB Exp. 1 SEB Exp. 2
Mean+SE Mean+SE, Prob>| T| Mean+SE, Prob>| T| Mean=SE, Prob>| T| Mean=SE, Prob>| T|

WBC| 6.7+0.69 6.0+0.64, 0.44 5.0+0.78, 0.10 4.4%1036, 0.11 6.3+2.40, 0.85

RBC| 8.0+0.24 7.7+0.60, 047 79+0.33, 0.78 7.2+051, 0.08 7.7+0.57, 047

HCT| 39.6+0.98 40.0£2.37, 0.85 40.1£1.46, 0.76 37.3£2.66, 0.29 39.242.58, 0.86

PLT | 694.3+44 773.8485, 0.34 701.4+82, 0.93 9380+137, 0.04 707.5+53, 0.84

(number of WBC/ uf)+SE

CON EXP 1 EXP 2 groups

Fig. 51. The changes of number of WBC from each groups. Cont; alcohol(40%, 8.3mé/kg)
treated only group, Exp 1, a beverage A treated group before alcohol treatment, Exp 2; a
beverage A treated group after alcohol treatment.

8.4

7.7

(number of RBC/xf)+SE

7.0 : : ‘
CON EXP 1 EXP 2 groups

Fig. 52. The changes of number of RBC from each groups. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1, a beverage A treated group before alcohol treatment, Exp 2; a
beverage A treated group after alcohol treatment.
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HCT(%)+SE
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CON EXP 1 EXP 2 groups

TFig. 53. The changes of contents of HCT from each groups. Cont; alcohol(40%, &.3ml/kg)
treated only group, Exp 1, a beverage A treated group before alcohol treatment, Exp 2; a
beverage A treated group after alcohol treatment.

(number of PLT/u0)+SE

1000

100

Fig. 54. The changes of
treated only group, Exp 1; a beverage A treated group before alcohol treatment, Exp 2; a
beverage A treated group after alcohol treatment.

-SEeila FEB-

(number of WBC/uf)+SE

o = N WA OO N ®© O
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CON EXP 1 EXP 2 groups

contents of PLT from each groups. Cont; alcohol(40%, 8.3ml/kg)

il

CON EXP 1 EXP 2 groups

Fig. 55. The changes of number of WBC from each groups. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1; a beverage B treated group before alcohol treatment, Exp 2; a
beverage B treated group after alcohol treatment.
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Fig. 56. The changes of number of RBC from each groups.T Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1, a beverage B treated group before alcohol treatment, Exp 2; a
beverage B treated group after alcohol treatment.
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Fig. 57. The changes of contents of HCT from each groups. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1, a beverage B treated group before alcohol treatment, Exp 2; a
beverage B treated group after alcohol treatment.
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Fig. 58 The changes of contents of PLT from each groups. Cont; alcohol(40%, 8.3mé/kg)
treated only group, Exp 1; a beverage B treated group before alcohol treatment, Exp 2; a
beverage B treated group after alcohol treatment.

T 2004 vk Al Srkek ey, EAIAS oS B (IIth(Table 11, Fig.
59 & 60).

Table 11. The changes of GOT, GPT, SOD, Catalase activities

Con &8A Exp. 1 &8A Exp. 2 FEB Exp. 1 8B Exp. 2
Meant+SE Mean+SE, Prob>| T| Mean+SE, Prob>| T| Mean+SE, Prob>| T| Mean+SE, Prob>| T|
GOoT 120.7+7.40 13024516 ,0.32 1482£1872 012 152.4£1861 ,0.23 121.4%4.07 ,0.24
GPT 66.6+6.87 65.8+307 ,0.92 67.0£9.33 097 734675 097 65.0£3.10 ,0.32
MnSOD 64.501 109.764 111.940 96.744 81.801
CuZnSOD 366,683 447.320 317.002 371.038 411739
Catalase 0.4083+0.07 0.2585+0.01 ,007 0.2455+0.00 ,0.04 02554+0.01 ,0.07 026940.02 ,0.10
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GOT(U/L)+SE

Fig. 59. The changes of GOT activities. Cont; alcohol(40%, 8.3mé/kg) treated only group, Exp
1; a beverage A treated group before alcohol treatment, Exp 2; a beverage A treated group

after alcohol treatment.
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Fig. 60. The changes of GOT activities. Cont; alcohol(40%, 8.3ml/kg) treated only group, Exp
1, a beverage B treated group before alcohol treatment, Exp 2; a beverage B treated group
after alcohol treatment.
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= #EHA Fokk(Table 11, Fig. 61& 62).
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CON EXP 1 EXP 2 groups

GPT(U/L)£SE

Fig. 61. The changes of GPT activities. Cont; alcohol(40%, 8.3mé/kg) treated only group, Exp 1;
a beverage A treated group before alcohol treatment, Exp 2; a beverage A treated group after
alcohol treatment.
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Fig. 62. The changes of GPT activities. Cont; alcohol(40%, 8.3m{/kg) treated only group, Exp
1; a beverage B treated group before alcohol treatment, Exp 2; a beverage B treated group
after alcohol treatment.
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Fig. 63. MnSOD activities in the blood serum of the mouse. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1; a beverage A treated group before alcohol treatment, Exp 2; a

beverage A treated group after alcohol treatment.
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Fig. 64. CuZnSOD activities in the blood serum of the mouse. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1; a beverage A treated group before alcohol treatment, Exp 2; a

beverage A treated group after alcohol treatment.
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Fig. 65. MnSOD activities in the blood serum of the mouse. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1; a beverage B treated group before alcohol treatment, Exp 2; a
beverage B treated group after alcohol treatment.
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Fig. 66. CuZnSOD activities in the blood serum of the mouse. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1; a beverage B treated group before alcohol treatment, Exp 2; a
beverage B treated group after alcohol treatment.

Catalase2| &4
SR FRAS T AT 2014 thzdtol vlste] catalased] &/ 914
QA 7819t Table 11, Fig. 67). ©|¢} 2 Azt SODe| 43} wlmsho] =
wj AEe] FAo] o7 |HAES AT F AATE HHd: 8 BE T A
ol M= ol SR izt nlste] Aol catalased] &/ o

33 tHTable 11, Fig. 68).
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Fig. 67. Catalase activities in the blood serum of the mouse. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1; a beverage A treated group before alcohol treatment, Exp 2; a
beverage A treated group after alcohol treatment.
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Fig. 68. Catalase activities in the blood serum of the mouse. Cont; alcohol(40%, 8.3ml/kg)
treated only group, Exp 1; a beverage B treated group before alcohol treatment, Exp 2; a
beverage B treated group after alcohol treatment.
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Figs. 69-73. Light micrographs of liver. Fig. 69, control group. Fig. 70. beverage A treated
group before alcohol treatment, Fig. 71, a beverage A treated group after alcohol treatment;
Fig. 72. beverage A treated group before alcohol treatment, Fig. 73; a beverage A treated

group after alcohol treatment. H-E stain. x200.
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Atk

Figs. 74-78. Electron micrographs of liver. Fig. 26, control group. Fig. 27.
beverage A treated group before alcohol treatment, Fig. 28; a beverage A treated
group after alcohol treatment; Fig. 29. beverage A treated group before alcohol

treatment, Fig. 30; a beverage A treated group after alcohol treatment. x8,000.
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FRs Fotell oste] FE v =e tiste] lactate sx=E #EE A O
=

6420.38mg/deQl Aol H]ste] FHFoJ Aol M= 24.83+0.24mg/d, =

Fig. 79. Effect of BCL on lactate level in mice. Control : group of swimming exercise for
10 minutes administered with saline. BCL-A : oral administration an hour before swimming
exercise for 10 minutes to test the preventive effect of BCL. BCL-B : swimming for 10
minutes at first, then orally fed with BCL followed by half an hour rest and another 10
minute swimming exercise to test the fatigue recovery. Other detailed contents were
described in the material and methods. =+, Statistically different compared with
control(P<0.01).
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s ool ejste] frd vzl digte]l LDH 24& d#3 23, o
Faro] 192.6842868U/LS1 Aol Hlste] FHeFoAstell M= 135.35¢10.26U/L,
FYFABT A E 12534+7.93U/LE Btk 5 dzwol Histe] AA =S
s Foll Fold FFoIBaolA= LDH &4d0] oot A4 52
Z 2o (P<.05), FIE&F Mol Fold FeEFJATIANE a9
BEE nylon ol vehiA ek sttk(Fig. 80).
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Fig. 80. Effect of BCL on LDH activity in mice. Control : group of swimming exercise for
10 minutes administered with saline. BCL-A : oral administration an hour before swimming
exercise for 10 minutes to test the preventive effect of BCL. BCL-B : swimming for 10
minutes at first, then orally fed with BCL followed by half an hour rest and another 10
minute swimming exercise to test the fatigue recovery. Other detailed contents were
described in the material and methods. =+ Statistically different compared with

control(P<0.05).
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Glucose i3}

25 A,

pud

ry

frds Fstoll olste] e T2 diste]  glucose TEE

thzaro] 192.8+9.90mg/de?] Aol Hlste] = FoAutol A= 142.9+7.86me/d!,
FEFAABT AN = 1764+5.905mg/dlE Btk F izl sty AHA =9
L% Aol T3 FHFAJATNAE glucose FE7F FoE A A
FEoE AR o (P<0.01), i Tl FoAd FYFABTAAN =

= YehliA e ktk(Fig. 81).
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Fig. 81. Effect of BCL on glucose level in mice. Control : group of swimming exercise for
10 minutes administered with saline. BCL-A : oral administration an hour before swimming
exercise for 10 minutes to test the preventive effect of BCL. BCL-B : swimming for 10
minutes at first, then orally fed with BCL followed by half an hour rest and another 10
minute swimming exercise to test the fatigue recovery. Other detailed contents were
described in the material and methods. =+, Statistically different compared with
control(P<0.01).
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Triglycerides 3}
frdE Fatel oste] fdd = tiste] triglycerides ¥ %5 ##g 4
o tiEaro]l 156.23+11.21mg/de]l Aol mlsto] FEFo] AselA= 16014
+1161ng/dl, FHF] Bl 18368:887ng/dlE KA 5 thaie] u]
ste] A =8-S FdEE ol FoJs FEFJAT A= triglycerides &
=7F frolgk WskE yEhiA ston, frdeE Foll Tl S FoBIel

M= ol e SV HERIHFig. 82).
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Fig. 82. Effect of BCL on triglycerides level in mice. Control : group of swimming exercise
for 10 minutes administered with saline. BCL-A : oral administration an hour before
swimming exercise for 10 minutes to test the preventive effect of BCL. BCL-B : swimming
for 10 minutes at first, then orally fed with BCL followed by half an hour rest and another
10 minute swimming exercise to test the fatigue recovery. Other detailed contents were
described in the material and methods. =+ Statistically different compared with
control(P<0.05).

,89,



Total Cholesterol i3}

O
i
o

G Fotell olste] frdkE 2o tishe] total cholesterol &%E
ol 1452544 14mg/de]l Aol Hgte] HHFAAT A= 13576
+7.28mg/dl, FHFABT AT 159.62+3.04ng/d4E RATEH F tzTol| wls}
of Al 58€& F92s ol Fog S8 FoATol A= total cholesterol &
T7F frefgk WskE JEPA] ger, s Fol T 59 FoBa

M= ol e SV HERITHFig. 83).
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Fig. 83. Effect of BCL on total cholesterol in mice. Control : group of swimming exercise
for 10 minutes administered with saline. BCL-A : oral administration an hour before
swimming exercise for 10 minutes to test the preventive effect of BCL. BCL-B : swimming
for 10 minutes at first, then orally fed with BCL followed by half an hour rest and another
10 minute swimming exercise to test the fatigue recovery. Other detailed contents were
described in the material and methods. =+ Statistically different compared with
control(P<0.05).
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CPK i3}
FrgeE ool oste] el ol tiste] CPK 245 #Es A3 dix
o] 93.35+1.93U/L]1 Aol Hlste] S FolAutol = 90.02+2.26U/L, =¥
OB ol A= 89.34+1.79U/LE With = izl mlgte] Al 58S 9%
T M FoJg FEFoJATA = CPK &Aool frolsh Wsts yehgx] &
rom, FdE ol Fold FHFABTLAAE FoA de WstE v

A e teh(Fig. 84).
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Fig. 84. Effect of BCL on CPK activity in mice. Control : group of swimming exercise for
10 minutes administered with saline. BCL-A : oral administration an hour before swimming
exercise for 10 minutes to test the preventive effect of BCL. BCL-B : swimming for 10
minutes at first, then orally fed with BCL followed by half an hour rest and another 10
minute swimming exercise to test the fatigue recovery. Other detailed contents were
described in the material and methods.
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Lactate &35}
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T4, Qe S Fojoh Q14 - o] wiRhE Fovt HE o 9 &
IE gotry] fJste] ZF okEe] HA|o] oF A ] lactate FEE 3}
Atk T2 ool glojA] tlFTte]l 25.2+1.53mg/deql Aol wlsle] SR
0.lmg, lmg, 10mg, 100mg#e] F7|AHE FoAgk welA= 26.2+0.78mg/dl,
25.1+0.33mg/d0, 25.1+0.37mg/de, 24.9+0.65mg/d0-S Z+2 Yehglon, S1aks =
o]3k ol A 24.7+0.50mg/dl, 25.3+0.44mg/dl, 24.8+0.52mg/d0, 25.7+0.71mg/de-S
Z1zy dgeplen, Q- 58S wiger I, O, MarelA 24.0+0.83mg/de,
23.3+0.60mg/de, 26.141.62mg/de-s 247 VFERIATE 92 3] Ete] lofA] tix
0] 24.4+1.37mg/de] Foll wlgte] &FEE 0.1mg, lmg, 10mg, 100mg 9]



TS Foldh oM 236+1.65mg/dl, 21.7+1.34mg/dl, 21.7+1.32mg/dl,
21.8+201mg/d-S 7t JEpgIl e, A4S Foldt ol A= 24.8+2.62mg/dd,
18.6+2.55mg/dl, 27.9+250mg/de, 16.7+1.70mg/dee  ztzt YERlon, <4t - =
25 wighet 1, I, MatollA 25.2+0.64mg/dl, 23.8+0.72mg/dl, 25.9+0.45meg/d2S

27} ehigleh, 3 w2 ozl dhael wste] 14, Qlael g3
FolF W olit- T4 dIFh FelE B fold A0S vehh et

(Fig. 85). I & 3J&wrellA dizwtel Hsto] F7]2F &5 Folat2 o3
ApolE HERHA edgkeon, Q1A o] ImgiwelM FAHoE FolF i

(P<0.09)E Hom, 14k Fo] 100mgwrolA frolgh 7Ha(P<0.01)E “HeERY

lom, Q- FY P FolTe fol@ ol E hehiA galrhFig. 86).
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Fig. 85. Preventive effect of LF, GR, GR-BCL on lactate level in mice. Left
figure, LF  adminstration group; middle  figure, GR  adminstration  group;  right

figure, GR - BCL adminstration  group.  Detailed contents were described in  the
material and methods.
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Control (GR+BCL)- | (GR+BCL)-1I (GR+BCL)-IIl

Fig. 86. Recovery effect of LF, GR, GR-BCL on lactate level in mice. Left
figure, LF  adminstraton  group;  middle  figure, GR  adminstration  group;  right

figure, GR - BCL adminstration  group.  Detailed contents were  described in  the
material and methods. * K Statistically different compared with before
administration(P<0.01). (%), Statistically marginally different compared with

before administration(0.05<P<0.1).
LDH 35}

T712L 14ke] &8 Fojel Ql4k - SEe] wihE Fo{vh HE o 9 o3&
e Yotry]l fiste] b k=] AHAl o AF9  LDH(lactic
dehydrogenase) F%& @ IZ2 dWwtol oA diZzTol
1323.2+161.5U/LS1 Aol Hlate] &8 2 01mg, 1lmg, 10mg, 100mg2 el 7-7]
A5 Tk FolAE 10225427210/, 9135+111.4U/L, 793.3+94.2U/L,
804.0+87.2U/LE 717t YERom, 14HE Fofgh el A= 1182.7+121.8U/L,
1157.7+182.4U/L, 12255+934U/L, 12293+1456U/LS 2zt Yehflen, ¢
AeE8E wge 1, 0O, MaelA 13232+161.5U/L, 1024.8+84.7U/L,
10165+103.2U/L, 847.2+109.3U/LE 77} depiiglch 92 3]&Eo] lojA] o
Zto] 17145+181.3U/L]1 Aol H|ste] &3FE=Z 0.1mg, 1lmg, 10mg, 100mg*
o FAE FolF ToldE 15875+2326U/L, 972.3+1145U/L, 12105
+1483U/L, 12457+91.7U/LE 217k dEhdlilen, 4s Fog LolA=
1356.0+75.5U/L, 1341.7+82.9U/L, 1568.8+246.7U/L, 1185.0+1863U/LS 717
vUeliglon, <4k FEs wigs [, I, MarelA  1072.0+1252U/L,
875.2+154.4U/L, 1213.0+1183U/LE 717} YERIUT) = & ditolA dx
o st} F7)2k Fol Imgutel Al Ao fofdk FHa(P<0.08)E K3

~

31, 10mg % 100mgwoll A 2H2h {23k HAa(P<0.05)E YERR e, A4k &

FH T Fog zelE JEhilA ekker, st 9w Mol
3 H2(P<0.05)E YeERNAtHFig. 87). I2 3Etol| A dlFatel H]
o 1A T Imgwtol A 98 BAP<0.0D)E 2, 10mg 2 100mg
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woll Al ZHzE @A froldk Ha(P<0.07, P<O.06)E e en, Qi F
100mgell A A o= o)k 3H4(P<0.09)E el e, A4t - 5
el T % Oatolld Z4H2F frefdh 24 (P<0.05, P<O.0DE ®.ofar, Mol A

A 02 frol gk A (P<0.06)E HERATHEIg. 83).
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Fig. 87. Preventive effect of LF, GR, GR-BCL on LDH level in mice. Left
figure, LF  adminstration group; middle  figure, GR  adminstration  group;  right

figure, GR - BCL adminstration  group.  Detailed contents were described in  the
material and methods. * Statistically different compared with before
administration(P<0.05). (%), Statistically marginally different compared with

before administration(0.05<P<0.1).
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Fig. 88. Recovery effect of LF, GR, GR-BCL on LDH level in mice. Left figure,
LF adminstration group; middle figure, GR adminstration group; right figure, G
R+ BCL adminstration  group.  Detailed contents were described in  the material
and methods. *, x x  Statistically different compared with before  administration
(%3 P<005,  **;P<001). (*),  Statisticaly marginally different  compared  with
before administration(0.05<P<0.1).
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Triglyceride 13}
T71AE A4k &5k Foje) QAL o] vt Fovt IR o W 3|
BIE golr 7] flate] 7F okEo] A Ao gk AF 9| triglyceride %

Atk g= egatel] dolA thxare] 149.8+25.67mg/de] Aol skl &

it
e

FHE 0.1mg, Img, 10mg, 100mg® o] F714E FoId el A= 782+5.17mg/
de, 83.0+340mg/dl, 83.8+574mg/dl, 81.8+3.7Img/d0S z+z Uehuiglon, 14t
S Folgk ol HE 965+13.73mg/dl, 74.5£10.39me/dl, 83.3+9.25mg/dl, 88.0+5.36
ng/deS ZHzb vEhgiglom) 14t - 8-S wiger I, O, MatelA 97.3+10.51
mg/dl, 145.3+29.43mg/dl, 167.5+26.00mg/dl-s ZH7F UERNAT 3= 3] &5
JojA o] 118.7+9.66mg/deel Zlo H]sle] fEF¥WE 0.1mg, 1mg, 10mg,
100mg® 2l F71AE Fold ol 149.0+18.69mg/dl,  109.3+10.35mg/dd,
116.7+12.90mg/d0, 132.0£18.40mg/d0S Z+2zF Yepglom, o1aks Fojgk o
A= 131.842350mg/dl, 108.8+8.10mg/de, 130.2+26.02mg/de, 97.2+14.09mg/d0-S
2 dehglon, 4k - 598 mige 1, [, MoolA 167.3+14.54mg/de,
44.8+17.43mg/de, 106.5+2.33mg/dl= 2H7F YeERlSITh = 9= ofid<tol A o

N

[u—

BN

o W] 712k Fo] 0.1mg, lmg, 10mg, 100mge EFoA <93 7+
2(P<0.05)E YerA e, 14t %o Img, 10mg, 100mgwolA {+o3 3F
2(P<005)E UERIRlew], Q14F- % Mg Folwe feld Hold v
A eskth(Fig. 89). = 3ol A dixtel Hlste] F7]Af 14k &d
FolE MR Ro% AolF Lehix ekgrom, Q- FY ug Rl 7o)

A Frel gk 2Aa(P<0.05)E HERA A THFig. 90).
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Fig. 89. Preventive effect of LF, GR, GR-BCL on triglyceride level in mice. Left
figure, LF  adminstration group; middle  figure, GR  adminstration  group;  right
figure,, GR - BCL adminstration  group. Detalled contents were described in  the
material and methods. * Statistically different compared with before
administration(P<0.05).
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Fig. 90. Recovery effect of LF, GR, GR-BCL on triglyceride level in mice. Left
figure, LF  adminstraton  group;  middle  figure, GR  adminstration  group;  right

figure, GR - BCL adminstration  group.  Detailed contents were described in  the
material and methods. ® Statistically different compared with before
administration(P<0.05).

Cholesterol i35}
T71A, Qate] &7 Foof Q1A - 9] wigd Foirt MR o 3 35
EHE golry] Yste] 7+ kR XX o 93 AMFH cholesterol FEE
AspAck = ool lolA diFare] 134.311.84mg/deg] el HlEte] &
FEE 0.1mg, Img, 10mg, 100mg¥ 2] T-7]1AHE Fol g ol A= 127.5+6.53mg
/de, 142.049.64mg/dl, 115.7+9.63mg/de, 117.5+6.23mg/d0-S Z+7F YeERSleH, <l

o

2o Foldk oM 1153+11.77ng/dl, 122.3+8.87mg/dl, 123.3+8.86mg/dl,
130.5+10.38mg/dt-5 22t Wepilon, QI - 95 wige I, I, MatellA
114.0£3.12mg/d0, 120.8+9.04mg/d¢, 180.5:20.31mg/d0-S 242 vebigich. & 3]
Bl glolA o] 127.2+7.59mg/desl Aol Hlste] &3 R 0.1mg, 1mg,
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10mg, 100mg# ] T-712& gk ol A= 112.5+3.58mg/de, 126.7+7.06mg/d¢,
135.2+44.38mg/d(, 121.8+5.10mg/d¢= ZH2F Vel om, QIaks Folgh oA
= 12759.97mg/dl, 113.2+7.22mg/de, 124.3+5.55mg/de, 126.0+8.66mg/dl-S  Z}7t
vehglen, Qi 89S viEs I, MI<*ellAl  149.843.77mg/dX,
1743+6.30n/d0, 1392+803n/d0 712 vhehjolh, 2 w2 ool o
ol Wshe] P71, QbS] M RolE BE Fol@ AolE viehiA sk
ow), Q- % WlE Fol Maeld AL FoI8 S7HP<ONE Lhel
IlHFig. 91). |2 8)%tel A ulxiel Hste] T4, Qlikel g F
o BY % AolE UEhA gtom, - ¥ wjg %ol I, MIF
oA 7H7} frolek Z7HP<005, P<OODE e lchFig. 92).
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Fig. 91. Preventive effect of LF, GR, GR-BCL on cholesterol level in mice. Left
figure, LF  adminstration group; middle  figure, GR  adminstration  group;  right
figure,, GR - BCL adminstration  group.  Detalled contents were described in  the
material  and  methods. (%), Stafistically — marginally  different  compared  with
before administration(0.05<P<0.1).
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Fig. 92. Recovery effect of LF, GR, GR-BCL on cholesterol level in mice. Left
figure, LF  adminstraton  group;  middle  figure, GR  adminstration  group;  right
figure, GR - BCL adminstration  group.  Detailed contents were  described in  the
material  and  methods. * x % Statistically ~ different  compared  with  before
administration( * ; P<0.05, * *;P<0.01).
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2262.51586.0U/L%1 Ao H|ste] £2F¥ 2 0.1mg, Img, 10mg, 100mgX el 7]
AE Fold oM 2021.3+9780U/L, 938.2+150.1U/L, 1136.7+1784U/L,
1054.7+2139U/L5  Z17 deERIlew,  <is Fog delAE
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Uetgilew, Q- FHs wiger I, O, MarelA  14755+221.0U/L,
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U fel g Aol LA Strh(Fig. 94).
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Fig. 93. Preventive effect of LF, GR, GR-BCL on CK level in mice. Left figure,
LF  adminstration group; middle figure, GR adminstration group; right figure, G

R - BCL adminstration  group. Detailed contents were described in  the material
and methods. (%), Statistically ~ marginally ~ different  compared  with before
administration(0.05<P<0.1).
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Fig. 94. Recovery effect of LF, GR, GR-BCL on CK level in mice. Left figure,
LF adminstration group; middle figure, GR adminstration group; right figure,, G

R+ BCL adminstration  group.  Detailed contents were described in  the material
and  methods.  (x),  Stafistically — marginaly  different  compared  with  before
administration(0.05<P<0.1).
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<SAMA = AP A B>

Lactate 3}

He Y52 e Ve S5 A9 Be &3 Tyt ¥2 o 4
i erolr 7] 9jste] Zb k=] AHX|o] o)& AYF 9| lactate FEE
Fach 2 ool lojAl ulzato] 29.2+1.18mg/de] Bl Blshe] &
H2 1w, 3] Vi o5 AE TS wollAv 224+0.19mg/dd,
5+149mg/deS 747 yERlen, 7sA &8 BE T TolA=
+0.80mg/de, 20.7+0.93mg/de, & 22 YERHAATE F 2 3] Ee QlolA

AN

o
I

k%
il

e
i
o

o

o] 211509mg/desl Zlol wlste] S 1w, A S S A
2 Folg oA 240:030ne/de, 206+1.39ng/d0S 27k ERllom, 7%
S8 BE Fold wol e 246:0.60ne/dl, 208:1.28ng/deS  2Hzh vheh

Ak F T2 edelA tiEdel wEte] 71T S8 AxlFelwr B,
Bx3fFoltell A #94d Ade AAE YERI o (P<0.01)(Fig. 95), = 35
oA gzl Hate] 7154 S Axl, Ax3FTH BxlFolwollA o
A4 e S7HE BAThP<0.01) (Fig. 96).

30
27
24
21
18

15

Lactate (mg
Lactate (mg

~

"

Control AX3 Control Bx1 Bx3

Fig. 95. Preventive effect of Ax1, Ax3, on lactate level in mice. Left figure, Ax1
adminstration  group;  right  figure,  Ax3 adminstration  group.  Detailed  contents
were described in  the material and methods. * x,  Statistically different compared
with before administration(P<0.01).

33 33

30 =5 30
= =
o o
£ 27 £ 27
@ @
§ 24 § 24
15} 5}
fj 21 fj 21
18 18
15 15
Control Control

Fig. 96. Recovery effect of Bx1, Bx3, on lactate level in mice. Left figure, Bx1
adminstration  group;  right  figure, Bx3 adminstration  group.  Detailed  contents
were described in  the material and methods. * =, Statistically different compared
with before administration(P<0.01).
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LDH 35}

95 982 957 V1A 25 A9 BY £3d Fort vE o 2
35 FIE dolry] flste] Zt okEe] Ao od A LDH sx& @
Zatet. v 2 ool glojA thxTol 1167.9+60.31mg/deel Aol Hlsle] &
& 18], 3uiRe] 7154 &5 AE Fo3 ol 8584+54.20mg/d,
1496.3+123.29mg/de-S 7tzF depgilon, 715 &85 BE FAd A E

1464.8+128 11mg/d¢, 880.1t44.49mg/d0S 242t YA T2 387
Hleke] g 1u), 3uHe] 7]

o]A] Tz ito] 753.1+31.79mg/dee] 7ol

0]
AA

T
4

S8 AS F93 FolME 1179.6461.81mg/de, 1185.8+125.36mg/d0-S 2+2t e}
oy 7 S5 BE Fol3 ol A+ 1178.1+£94.46mg/dl, 1161.3+60.57mg
/s 77 YERITE S SR ditellA tixatel] Mgkl 7T R
Ax1FolTd} Bx3FoldoA o4 e AAaE YER ™ (P<0.01), Ax3
T3, BxlFAwol s 94 e S7HE BIATHP<0.05)(Fig. 97). 3=
SlEA gzl blete BRE ATAA FoAd deE S7HE BT
(P<0.01) (Fig. 98).
2000 2000
1750 1750
-3 1500 -3 1500
51250 51250
T 1000 = T 1000 **
[=] [=]
— 750 — 750
500 500
250 250
0 L L ! 0
Control Ax1 AX3 Control Bx1 Bx3
Fig. 97. Preventive effect of Ax1, Ax3, on lactate level in mice. Left figure, Ax1
adminstration  group;  right  figure,  Ax3 adminstration  group.  Detailed  contents
were described in  the material and methods. Detailed contents were described in
the material  and  methods. x % Statistically  different  compared  with  before
administration(P<0.01). *, Statistically different compared with before
administration(P<0.05).
2000 2000
1750 1750
~~ 1500 5 1500
o 1250 3 1250
T 1000 I 1000
-1 750 J 750
500
250
0
Control Control
Fig. 98. Recovery effect of Bx1, Bx3, on lactate level in mice. Left figure, Bx1
adminstration  group;  right  figure, Bx3 adminstration  group.  Detailed  contents
were described in the material and methods. * x, Statistically different compared

with before administration(P<0.01).
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Triglyceride i3}

g AnR WEQ /vy &8 A% Be £3d Rol7t w2 oy o
3% ks gohrs] skl 2t opel Aol €@ 49l Triglyceride ¥
=2 Bt A2 PTel golA thaTel 84+85Ing/dee] A 1t

]_
of Sz 1wl 38R 9] VTA 5 AZ Fold oM 75.4+6.19mg/dl,
1436+12.75mg/dl=  2t7F JeRfIleon, 754 &5 BE Fog TelAE
134.8+12.37mg/d0, 108.0+8.03mg/dl-S 2tz YeERHASITE = 3] & glofA
i zwe] 110.5+7.09mg/de]l el wlste] &=bd= 1wl 3w o] 7548 &

il

AE FoAg ol A= 146.8+112.71mg/de, 1165+14.35mg/dl-s 2H7+ ek

=
32
o

o, 7154 S8 BE T3 ol 150.7+7.65mg/dl, 151.8+24.60mg/d0S
Zb Jehidch & A& ool A gizatel nistel 7154 SR Ax3FelT
7} Bx1Folol A fro)dols S7HE Hom(P<0.01), Bx3Folatol A=

94 e 7 JERAATHP<0.05)(Fig. 99). 2 3ol thaxtel A
gto] 715 §E AxIFAT(P<0.05)% Bx1Fo(P<O.0DAA Fo4d A=

aal il

Control Control

£

.

Triglyceride (mg/dl
Triglyceride (mg/dl

Fig. 99. Preventive effect of Ax1, Ax3, on lactate level in mice. Left figure, Ax1
adminstration  group;  right  figure,  Ax3 adminstration  group.  Detailed  contents
were described in  the material and methods. Detailed contents were described in
the material  and  methods. x % Statistically  different  compared  with  before
administration(P<0.01). *, Statistically different compared with before
administration(P<0.05).

200 200

160

120 120
80 80
40 40
0 0

Control Control

Triglyceride (mg/dl
Triglyceride (mg/dl

Fig. 100. Recovery effect of Bx1, Bx3, on lactate level in mice. Left figure, Bx1

adminstration  group;  right  figure,  Bx3 adminstration  group.  Detailed  contents
were described in  the material and methods. * x,  Statistically different compared
with before administration(P<0.01). *, Statistically different compared with

before administration(P<0.05).
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Cholesterol 3}
95 9852 95X 71548 &5 At BY €39 Fort 92 o4 o
35 BE dolry] flste] Z} ofEe] A Ao &gk A 9] Cholesterols =
5 #Esith g2 ol glolA tizato] 116.8+8.00mg/de]] Zleol s}
SFAE 1, 3 7eAd S5 AE T TolAeE 129.6+4.80mg/de,
135.9+826mg/d0S 247 LiERY

2

on 7|54 &8 BE F93 FdAE
126.1+8.95mg/d0, 106.4+3.86mg/d0-S ZH2F YEPSISTE H 2 3] 5] oA
o] 1129+652mg/deql Aol wste] &=z 18] 3wy o] 754 &=

>

2 T3 FoAlE 140.3+7.56mg/de, 1225+651mg/deS zHzF LERQl o

N

off

154 &8 BE T ToAE 1626+1530mg/dl, 120.8+4.95mg/des 242}
Wgleh = Fl2 ool A diztel wldke] 754 S5 Ax3Fol el A
AR FoA iz 748 HATHP<O.07(Fig. 101). w2 3B A o
zitell Hgte] 715 S8 AxIF T BxaFolweld o4 e SUHE

B tHP<0.05)(Fig. 102)

i
kD
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8
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Cholesterol (mg/dl
g z
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I
3

150
100
50

0 0
Control Ax1 AX3 Control Bx1 Bx3

Fig. 101. Preventive effect of Ax1, Ax3, on lactate level in mice. Left figure,
Ax1  adminstration ~ group;  right  figure,  Ax3 adminstration  group.  Detailed
contents were described in the material and methods. Detailed contents  were
described in  the material and methods. *, Statistically different compared  with
before administration(P<0.05). (%), Stat|st|cally marginally different compared
with before administration(0.05<P<0.1).

200 200

150

Cholesterol (mg/dl
g

Cholesterol (mg/dl
g

Control AX1 AX3 Control Bx1 Bx3

Fig. 102. Recovery effect of Bx1, Bx3, on lactate level in mice. Left figure, Bx1
adminstration ~ group;  right  figure,  Bx3 adminstration  group.  Detailed  contents
were described in  the material and methods. *, Statistically different compared
with before administration(P<0.05).
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O
A
=
]

2o AR WEolzl 7154 S8 AS BY §3d Rolrh vz o o
8% R doluy] S1ske] 7 okme] Aol ol el CKrng w3

ik d &2 drbto] 9lolM tixto] 1650.1+233.87mg/desl Aol nlEte] &
dEz 1wl 3o V1A S8 AS 593 ol 1040.6+£103.31mg/de,
1314.9+122.45mg/d0S 2tz Yl on, 7154 S8 BE Fold oAM=
917.7+95.30mg/de, 764.0+165.85mg/de-S ZH7F UERISITE F 2 3 Etel 3l

Al i Zro] 649.9+29.56mg/des] Aol Hlste] &FE R 1), 3uiH ] Ve &
T AZ T3 Foll M= 1403.0+204.98mg/de, 1480.1+220.18mg/d0-S z+2+ e}
Uilen, 7eAd &5 BE F93 FellAE 1060.1+134.71mg/de, 971.4+101.71
ng/deS A7 JeERATE 5 2 ool A tixatel wgte] Vsd &
Ax1, Bxl, Bx3Foltol Al o)A sl HAaE BATHP<0.05)(Fig. 103). 3=

b

B EFo A thERatel BlEte] 7)5A S8 Ax]l, Ax3%Fol74(P<0.01)3 Bx1,
Bx3FA7((P<0.05)°14 o4 AE T7FHe EAth(Fig. 104)

2500 2500

2000 2000

2 1500 2 1500

X X
(@] (@]
1000 1000
500 500
0

0

Control Control

Fig. 103. Preventive effect of Ax1, Ax3, on lactate level in mice. Left figure,
Ax1 adminstration ~ group;  right  figure,  Ax3 adminstration  group.  Detailed
contents were described in the material and methods. Detailed contents  were
described in  the material and methods. *, Statistically different compared  with
before administration(P<0.05).

2500 2500

2000 . 2000
*%

= =
o 1500 o 1500
X X
O 1000 O 1000
500 500
0 L L , 0
Control Ax1 AX3 Control

Fig. 104. Recovery effect of Bx1, Bx3, on lactate level in mice. Left figure, Bx1

adminstration  group;  right  figure, Bx3 adminstration  group.  Detailed  contents
were described in  the material and methods. * x,  Statistically different compared
with before administration(P<0.01). *, Statistically different compared with

before administration(P<0.05).
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H AaM5=d - S8l A, d2EM X VISYEE MFE o

= Ae 4 g e, AMEs 59 el 5557010 AAlE 9
0~5325 B w2 Aol A AAHAN
s 9 el pH 40001900t FAE 5] pHE 222~2900.32A]

2 pudy w3 s fEA S0 2e Hde] Be fil HFEe] 943
AAR Aoz AnErh FHo) B - 898 549 9T FAE Table 129]
vhehigleh

Table 12. dMEZo HE =2 22| - olefr 5

Condition '[I;/a]r TraFS%arejncy oH Spec.ific Chromaticity
° bso. gravity LW&B)  alred)  blyellow)
Criginal  0.674 0.151 4.00 1.012 55.57 3357 -15.11
A 0.032 0.040 2.87 1.004 99.02 -4.75 543
D 0.015 0.044 2.90 1.004 94.13 328 0.82
C 0.013 0.043 222 1.008 92.30 5.32 6.34
D 0.015 0.036 2.32 1.008 99.83 -0.22 1.22
E 0.025 0.042 2.36 1.008 99.30 -1.04 6.76
F 0.010 0.036 2.36 1.006 100.59 -0.59 2.65
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=Y A4S A9 AAEEY (B8 A~Pel ue 108CAH FYFFHE
27t o] seH 4R BAATE Table 139 Fig. 1069 YeEAT, %2

AR o] stet A4S w4 A 300 AFe FrlssEE Fheta Ao,
CPS (counts per second)”} 20,000 ]/l &2o] 1535 AZHAUL 4 %7]
o= dEFF7E =5 Frtoll= ddste]l=A =dHo] HEHALH
HFHAAM = gade] dEsiEHo] AAE dsA sEE EE F=EA7E

A=HAY 28 SF-AARAE AA= Aol et dE F=ATL
=k

Table 13. 2] - AA 27 @& 99 31844 o X

Peak  RT Mw Compound Area’

No.  [min] [g] A B C D E F
1 0.658 32 Methanol o o o - - -
2 2792 46 Ethanol O O O Ao A A
3 3.050 58 Propanol O O A A A A
4 3.692 60 Acetic acid o O O O O O
5 3640 104 Propanoic acid O O Ao A A A
6 7.510 88 Hydroxy buthanone o o O - A A
7 8550 96 Furanaldehyde o O Ao - A A
8 11.36 86 Furanone o O a&a - A A
9 1514 A Phenol O O & - A A
10 1649 110 Cyclopentanone o O A - A A
1 1750 108 o0-Cresol o O a&a - A A
12 1823 108 m, p-Cresol O O A - A A
13 1846 124 Mepoxyphenol O O Ao - A A
14 2165 122 Dimethylphenol o O A - AA
15 2650 139 Nitrophenol O O A - A A

* — . non—detection, A : trace, O : larger than 20,000 cps

- 106 -



Ad=E AFAEY Ay F 794 29E vl BA S22 C 3 D

'LI ¥ : i T I ¥ = I -t
©) (D)

"| Lol | 'JTJ o [t S [ "
(E) (F)

Fig. 105. GC-Mass chromatogrames of of Joockrhyuk

(Bambusae Caulis in Liguamen) on distilling & refining
condition

SR AIZHo] L2 methanol &2k 5

THoR 7 ARt Wt wE FEde =9 3eHE 542 vl

Matlem obg&el A B, C, D, E F w9 5% 3% vja 2483t
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o
=N
5
o
T
5
—_
=

5 JFZE(200 mesh, Celite. Korea) 10%(Z=%= =% du)wEs &3 &
120rpm o2 30837F AojF 3 3087 AAste] AA S o 3¢S 505F

flask o ¥2F 2A A FASHFAAE ol83te] 18C= T 30

A &9 methanol &2 blank €22 1mle] THFS ¥ flasket A& 1ml
S ¥ flaskE ice bath oA 203t W¥Zhet & ZF flask o 2ml-KMnO4
£ (Potassium permanganate solution )& ¥¢] 15%3F ice bathollA W23}
St ¥4H %Y sample & 1m¢ E718A ice bath oA 30% X8k Th
NaHSO3 Z S 71t 1ml 5% Aqua §94S H7FekE 16m0 H2SO4S A
A3 ZEWA 71ske] 70C Water batholAl 15minzt ¥Hg-A1Z1 § $+43] o

7YX 7

g

i
o|\

FTE 9ol T (Total volume)o] 50meo] = Algtrt. 34 575nm
oA blank points TF F FHE FHS T ¥ methanol EFEN(0.02~
0.1%)& ARgste] Fatelzl ARFAE o83t methanol TS ALttt
Cioll gt FHAIZ ] w2 methanol % Wsl= Table 149} 2T}

Table 14. Methanol concentration of Joockrhyuk-C(Bambusae caulis in Liquamen)

on different distillation time

Distillatio

n time 30| 60| 90| 120| 150 180( 210( 240| 270| 300| 330 360 390| 420| 450| 480| 510| 540
dues

(min.)

Distilled
volume | 130 160| 134 161| 139| 151| 150| 150| 150| 154| 122| 139| 160| 140| 150| 120| 120| 240| 290

(wd)

Methanol
cong. 191] 178 174] 1

(mg/me)

54 109 064 034 027] 019 013| 009] 01| 009] 009] 007 007 006] 011f 0.25
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D &yl 23t ZFAIZHO OIE methanol&td 3}

=z Yo FAEH(200~250 mesh, yakuri pure chemical inc.japan) 10% (=
g ZFg gu)ES £ F 120mpmoE 3087 Aol F 3087 A A|Ete]

A olste] 34
&3to] 18C= S3tHAl 30
g

A 29 methanol &#HE blank 22 1mle] EHTE YL flask® A& 1ml

i

5¢ Tiflaskell ¥ § AA Az AASTEAE o]
(o3

tAo0 72

Sh

TH&  flaskE ice batholl A 2027 ¥Zg 5 7} flask o 2m¢-KMnO4

il

£ (Potassium permanganate solution )< o] 15%7}F ice bath o4 Wz}sh
Aok W4d =9 sample2 Iml H718lA] ice batholl A 308 ®WX]sk:ich
NaHSO3 2 ©@AAIZIt 1l 5% Aqua €985 H7FHS 16ml H2504S A
A3 WA 718kl 70C Water bathol Al 15min &< WH-A1Z1 & 243

71 & ZHFFE 9o ZF(Total volume)o] 50mee] ¥ A%t} v}

X

R

=

575nmel A4 blank points HHE ¥ FFE= #S 7% ¥ methanol X8

I

0.02~0.1%)& AF&3te] Fatodzxl H3dE o] &3t methanol &S AlLts
Atk Dol os FFAIt] w2 methanol 3% W 8l= Table 1594 #th
Table 15. Methanol concentration of Joockrhyuk-D(Bambusae caulis in Liquamen)

on different distillation time

Distillatio
ntime | 30| 60| 90| 120| 150| 180 210| 240] 270 | 300 | 330| 360 390| 420| 450| 480( 510| 540]

Resid

ues

volume | 125 127] 145| 150 148| 153] 143| 158| 136 | 155] 140[ 150 180] 95| 132| 122| 100| 188 230

conc. 196| 19| 18 153] 119| 07| 037] 017 007 | 005( 001} 001 O O O] O | 001 001 027

IRHEFE 8 5 120rpmo= 3037 Aol § 301F A <
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UV1061)E  AR&ste] 680nmeollA &3 %E Z4ste] F-at9lew, pHe pHA
&2 %47 A9 METTER TOREDO 320 pH meters o]-&3te] Z43t91aL
A A= spectrocolorimeter(Color techno system corporation, JX-777, Japan)<
olg8te] I, a, bakd 38 Zqste] WHahe TekdTh oW EEAEGE W)
M-S 7|F O R L=9827, a= + 0.25, b= + 032 o|th C¥Hel 3 FFAIZE

of M FEAe] =eldtely 5499 W3l Table 163 2t

Table 16. Physicochemical properties of Joockrhyuk-C(Bambusae

caulis in Liquamen) on different distillation time
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Distillation Tar frensparency Specific | Hunter’s Color value
(absorbance at | pH

time(min.) |- o) | eravity |1 (weB)| Atred) | Blyellow)
30 0002 0057 28 | 1 | ®B | 08 331
60 0008 00435 26 | 104 | R | 064 28
90 0B 0040 26 | 1 | B | 0% 2
120 0004 009 o | 1 | B®B | 0B 174
150 0014 006 20 | 104 | ®B | 087 147
180 0001 0047 27 | 106 | B’ | 080 0P
210 0007 00 26 | 106 | BB | 0 16
240 0006 0B 26 | 106 | ®RY | 0B 10
270 0001 061 2% | 106 | R | 06 1@
300 0015 005 2% | 106 | BB | 0B 107
330 0011 006 28 | 106 | B®A | 02 16
360 0004 00% 29 | 1B | B | 0% 115
390 0001 00 20 | 18 | RO | 0B 18
420 0011 0041 28 | 1B | ®B | 08 16
450 0001 0087 28 | 1B | % | 18 257
480 0004 0087 2% | 1B | ®1 | 0 3
510 0017 00% 24 | 1B | w0 | 16 29
540 0010 005 26 | LB | ®D | 16 454

Residues 3064 098 38 1082 218 370 224

lo
rek
ol
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=
r-I-
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i
40
ml
=
H
]
Lo
o
n
0x
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Jo

o

o
o
2
)
e}
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i
o|N
S
ol
)
o
w
S
£h
)
)
o
fr
ne
rlo
Ho
e
2
o
>
il
fr
AN
ol
8
ui

H|F2 1.000~1.06072 8] EFH|TAE AHEste] S48t FHEE A
gt Fx2HE L33 =A(SHIMADZU,, UV1061)E AH&-3ste] 680nmel A 54

L5 F4ste Fetdlen, pHE pHAE9 5474X< METTER TOREDO
320 pH meters ©]-&3slo] SA431% a1, MA|= spectrocolorimeter(Color techno
o

TS 7ol oju FFEA =gk WAgs y|Fo R 1=09827, a= + 0.25,

O_u
ol
ot

system corporation, JX-777, Japan)& ©]&3}o] L, a, bats 33 =%
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b= + 032 AFel A&ty Do) olg ZRAIT w
shst4 4] WMsks Table 179 2k,

T =7

i

Table 17. Physicochemical properties of Joockrhyuk-D(Bambusae caulis in

Liquamen) on different distillation time.

o Transparency o Hunter’s Color value
I)lSt-lllatIOn Tar (absorbance 4t oH Spec1.ﬁc
time (%) gravity | L(W&B) Alred) Blyellow)
(min.) 680nm)
B 0001 0036 2% [ 1000 R16 0B 268
60 005 0042 258 [ 1002 NP5 07 132
0 00%6 0036 258 [ 1002 R -0 081
120 006 0036 253 [ 104 9797 05 14
150 0013 0036 22 [ 10 BB 074 081
180 0016 0036 251 [ 104 RH 0% 148
210 0030 005 290 [ 104 A 046 08
240 0014 0036 254 [ 104 P14 073 130
20 0062 005 202 [ 104 R21 030 106
30 0006 0087 202 [ 104 RBR 066 140
30 0006 005 2400 [ 104 RBHA 06 08
3 0002 0036 238 | 1006 9787 071 12
30 0003 005 236 | 1006 Rl -081 12
120 0001 005 236 | 1006 RBH 0% 178
) 005 0036 234 | 1006 RD 052 172
0 0017 0036 232 | 1006 P9 -1.32 331
510 0019 0085 231 [ 1006 9787 -1.21 480
50 004 0036 229 [ 1006 B0 -143 648
Residues | 30 04% 417 | 102 1546 2429 -1
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i}

ook

IAhdeo A wag AA x4 A B, C D, E F e 5335 44
B GA (Abs)E AHEstel S Aaks Table 189 2T

Table 18. Minerals concentration of purified Joockrhyuk(Bambusae caulis in

Liquamen)
Minerals(ppm)

Sample ") "Se Zn Cd Pb Fe CuMn Cr Al Hg Si Mg Ca Na K Ge
A - - B - - 08 - - - 0B - - 0 2D 0 0B -
B - - W® - - 8 - - - £ - - B 13 00 0n -
C - - M5 - - 0F - - - 0 - 00 OB R 2 1 -
D - - B - - QM - - - O - - OF 320 03 00 -
E - - 0® - - QO - - - 0 - - B 400 048 005 -
F - - 0F - - 0R - - - 0B - - OB 36 044 026 -

* non detected

olg} e e AxfoA AA =ZA CD & =7F A7 ¥ 2 methanol

o

#ZFo] zlolE Ho]Fa 9om 104~108TAlA &7 MAIE ¢k 150min 7HA] &=
methanol &#o] 1.19~164ng/ml=E =4 YEtor 1 o]% §EHL Img/ml
5% olskE yEhlo] #Hd52] methanol §18-#](1.0mg/meolsholsk7t &= A

2 BT T F AUk FY Tl B Il vFAE 5o e

1
Ju
10
0x
AL
AL
iz
ag
N
0|I'
qu
Hu
1o
x
I
_k')_l
2
-

A4 58 s=E AAs] fdte]l Pl el Hdl ED 20115 V&A= 8t
o] 207100%9] FE2 3|Aste] Hrbsty dEE HdIES 8%, pHE +o
2He 02% H7betel 187192 243 thg Table 199] wigtdl&ol A3 &

BE 474 Azxskaivh 2o g5E0l dal 98 AP eR deiAE A4

-
ol5o] F7te FolE Aow wrkHoiin,
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Table 19. 9w 2859 28 % AAL 93l njdhy)

(unit : %)

AE A B C D E
fuF+q 4 8 12 16 20
%4 DY 0.2 04 06 0.8 1
Ta%k 0.20 0.20 0.20 0.20 0.20

A 8 3 8 3 8

Table 20. 9 S89 HA 28 »5 AAS 93 B 27

AE A B C D E
R 7.42° 7.71° 8.14° 8.29° 7.29°
) 7.43° 6.43" 6.57" 5.86™ 507
ot 8.86" 7.0° 6.43° 7.29° 6.14°
AAHANZE 8.86° 7717 6.29" 7.29% 6.0°

ARA 2L €9 e AU ARATE) Zdde Fo34 Zol7t STt

Table 21. a9 29 AAFYE AAL 43 wdn)
(unit : %)
A E A B C D E
fuF+q 4 4 4 4 4
=¥ DY 0.2 0.2 0.2 0.2 0.2
TAA 0.20 0.20 0.20 0.20 0.20
AL E 0 2 4 6 3
Table 22. ¥ 8o 44 ALDE 24< 98 B5HA A7)
AR A B C D E
A A 514416 50+1.69 486149 6.20+151  7.29+1.85
2L 357#23  A71+164 471427 70155  7.14+2.38
Algt 343+2.14 4864211  5.14%227  T57+177  7.43+1.77
gt 357+1.81  514+1.85 514193  7.71+212  7.43+1.77
AAZJQ7ZE 371+1.83  48+184 514+20 786180 7.71+1.75

(unit : %)
A A B C D E
T4l 4 4 4 4 4
Z9 DY 0.2 0.2 0.2 0.2 0.2
T4k 0 05 0.1 0.15 0.2

AdE 6 6 6 6 6
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Table 24. &3 559 A4 T A4S 93 A5HA A
AL A B C D E
WA 657158  657+231  7.0+1.13  586t1.36  5.71+0.93
ek 70£099  620+245 586£1.96  643t1.3  5.71:1.85
Algk 557+1.36  643+226 543219  514+177 47123
gt 571£2.07 657225 5294226 4861219  4.71+1.36
AAAHJA7Z= 5.86%1.46 6.14+25  A457+214 529+169 457+193

Table 25. & S 89 AH| A} HFSZALE 93k w3y
AL H 3] (%)

B 8

%9 DY 04

TFa% 0.05

AAde s 6

AtEE 0.1

S MR AR Wge A @ A3 $RIb AW wpA7)e] el
fthe Wgol $Ee] A%E Fol Wi el glo] vkl £ At &

ehe ool @itk = SuE gol glolA stk oldst oA vt

il

M
.}
mjo
Hu
lo
rz
=]
Ml
4t
L+
ok
N
do
rok
=
re
=
|
=
m
8
N
2

ZIEA R sz Aol 7R ARl Ae AE X Ao HER nhe g

& A3 A E Felat] 9Astel T e C Ahn FEE o

Table 27, 29, 312} 2t}
TAAe] H7beFe] 0.05, 0.1, 0.15, 0.2, 0.25, 0.3%= F7Ftell wet 0.0570.15%
R o040l gglont duel A

7RIS WA ALt 2 ARl V1S
0.06%14 7hd 715=7h & Ao yehyrh 58] 02% H7HA skt
il

— y =

of

&S

>
b
a2
¥
ﬁ
il
i
Ui
b
a2
o
o
2
)

A AAH ez VERst AA F7hes



.
HIER Co H7bEFo] 0.05, 0.1, 015, 0.2, 0.25, 0.3%=
wheh WAl w2 AR He)

= HAAAHoRE e s e E

kel met
AEmel A e thehix ergiek WAl

2Bt 23

2 0.25% FH7HA
Al ek Al

P 713 rF F%en A WU Bn V1ol ¥ F

AQl ek E FE7F S el wEt A vEhstew 0.3%0l4 7 EA U
EbskTh
AN 2SR HEHE U AlAstaL AnE RolEr] siae AL B

= ek b o whrasitha BaselAy nlekn Col shehy Bebdyo
2 Qo] TN HE CO] EFol WSS A% AAOE Beks]olx
.

Y53 guol AAUES Wk ForM FYRe wol vk = FuFe

7ha] gro. =M wpal7]e] Ho] 71 ehAl sl

[e] o - H
(unit : %)
He A B8 Cc D E E
2 15 15 15 15 15 15
= 1 1 1 1 1 1
T 0.05 0.01 0.15 0.20 0.25 0.3
oUAtTCE 8 8 8 8 8 8
Table 27. I35 A7 H7hge] A wieol e s At
A A B C D E F
dA 457" 4.86™ 4143" 471 5.71° 2.86°
ot 6.43" 5.29° 5.42® 6.29° 6.0™ 2.42°
A=t 586" 5.20™ 557 6.29° 543" 1.86°
z 5.0% 50" 5oP 6.14° 557" 1.43°
AAAVEZE 529" 514 529" 643" 571%™ 157
@A 2L s AU AIEAE) ele F23¢ 2ozt gl
Table 28. €3°P _,4% ‘4 H]E]—Eﬂ C x47]_ak4 g E=r H].]sl/\]zﬂ
(unit : %)
A A B C D E F
a4z 15 15 15 15 15 15
=g 1 1 1 1 1 1
HEle C 0.05 0.01 0.15 0.20 0.25 0.3
oA} 8 8 8 3 3 8




Table 29. #4252 HEN C HI7lEe 44 F=d wE s34
A 1}
A A B C D E E
WA 371" 4.86° 443° 457 443 486
ot 6.14° 6.43° 6.43¢ 571" 7.0° 6.85
A 571% 543" 571% 5.86% 7.0% 6.20%
v 536" 5718 5.86° 551" 657 571
AFJANINZE 543 5718 6.0° 543 614" 629"
PR e S A= ARAE ol Foldel 2ok Al
Table 30. &d=3 559 IJAT H7te] A4 = oA d
(unit : %)
AR A B C D E
@z 15 15 15 15 15
=g 1 1 1 1 1
2t 0.2 0.2 0.2 0.2 0.2
HEEIC 02 0.2 0.2 0.2 0.2
of A} 3} oF 3 10 12 14 16
Table 31. sHMASEY] HEN C HI7tEe A4 wxd wE #FsA}
43}
A A B C D E
WA 5294169 6274093  586+0.84  657+1.17 657117
wat 5714214 7294119  7.86+155  7.14+116  829+1.17
A5t 5574210  7.00#084  7.43+1.77  686+151  829+1.17
Za} 414+130  7.00#084  7.14+149  686+151  857+1.30
AR A7 FE 5294192 700113  7.86+1.36  7.43+093  8.43+1.30
B F+EEAA
Table 32. F&H 59 AdPE AA =5 WA T
(unit : %)
A A B C
= 15 15 15
= 1 1 1
FAA 0.2 0.2 0.2
H]EHEC 0.2 0.2 0.2
ol A} 3} o 16 16 16
2] 5 0 05 1.0
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Table 33. sFsiaERel HE C H7bEe A4 Fwkdd we A

A 7}
AR A B C
WA 7.29+1.60 871177 8.0+1.41
ot 8.29+1.67 857+1.93 757+1.85
Al 743+1.93 8.86+1.49 7.14+1.91
z 7.71+2.38 8.71+1.85 7.0+2.36
AAAN B E 814155 87114l 757160

Table 34. &=3550 4RAF WS2ARE A7 wigH]

Ay B 3] (%)
a2 7
=9 5
TN 0
HEHRIC 0
B
AdeE 1
sk 0.05
9l iRl R ARAF RES-S FARSE A3} sho] Fobd VTSR =4
o] EA Bt 9ol weken, Wardko] HrtEolA AT EMAE B2
AZ7F AT Are] vb o] Ente] 2= ofHdE ST T FdIol

AX = 28] gro] glojA Frh= BEg-olflth

8 D2 2E° MMSE8 S£ AN

= & FTEE 443 fekd Iz EoAe Hu EDS, JiFEEY
QA5 DH(20%3] 4] EH]&o] 06g:100mlE 7|FA= 3o 207100%°]
TR BYste] Hrbsta Y AHFE 8%, pHe 7S 0.2% H7b

ate] 1.972.0= A e ths Table 35, 37, 39, 419 wigdH| &l oA 555

)
o
dlo

27t Azsiglth dolnl erEdl el 97 AR HEPAE A6
om olE iR ow FAS A= Table 36, 38, 407 2t}

AA Al 7|Z%+= ED AW £33 9 20% Alea7F 7+ 71ax7 A4 e

wth Az Qlate] st AEASE V)5 Foboen wWAg we =
o] eyl Ae|d4E Zdo geat wa Aute] =LA g AAH 7
Ao gasodet w3 7 715 ws FA vehd

20% S|MAAHE GAFEe] go] UF Fe] Qite] wah ol AohiA

TS "olAA k=



Fat Aoz oA A AEe Anad HHEe Foln U

S7MZ

= oA oy|ag Ak AAA BE REA B9

Table 35. 92 S5 S85% 2AS 9 g
(unit : %)
AR A B C D
AAFEE 0.015 0.03 0.06 0.12
£8 DY 25 5 10 20
T4k 0.20 0.20 0.20 0.20
A3 8 8 3 8
Table 36. ¥ 2 S5 AA 58 % 24S 9% A5H1A 29
AR A B C D
WA 5.14+0.76 5.86+1.36 5.29+1.30 5.29+1.77
Tt 5.43+2.12 5.86+2.23 5.0+1.41 4574227
A5k 5.71+2.34 5.71+2.39 4434253 3.0+2.13
% 5.43+1.91 6.0+2.31 4.43+2.36 357+2.23
AAAHAV|ZE 5.71+1.77 6.0+2.19 4.43+1.73 3.29+2.36
FF+EZUA}
Table 37. F3 =2 559 WdHT 2AS s vz &
(unit : %)
i A B C D E
AAFEE 0.03 0.03 0.03 0.03 0.03
£9 DY 5 5 5 5 5
Tt 0.2 0.2 0.2 0.2 0.2
A3 8 10 12 14 16
Table 38. F =2 559 W 2AS s dsAx A7
A A B C D E
A A 371+1.39 429139 543:071  6.29+053  657x0.71
ot 329+1.36  4.0+053 571+1.2 6.0£1.04 70£1.25
Aot 4434164  343+141 514412  586+146  657+1.04
gt 4294158 38616  543+1.04 586164  7.14+1.04
AAHJANEE 371+0.89 343046 514+064  60+1.04  7.71+053
A+ T AR
Table 39. ¥ =2 559 FAL 2AS 9 vy &
(unit : %)
AR A B C D E
AAFEE 0.03 0.03 0.03 0.03 0.03
£8 DY 5 5 5 5 5
T4k 0.05 0.1 0.15 0.2 0.25
A3 16 16 16 16 16
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Table 40. 392 £59 FA AL 943 A5AA 29
AE A B C D E
A 7.0+1.96 7.29+1.6 7.29+1.6 7.43+1.51 7.0+1.25
ot 7.0+2.03 7.71£1.83 6.86+1.77 7.14+1.83 6.29+1.85
Algk 7.29+1.41 8.0+1.51 6.71+1.81 6.5712.05 6.29+1.85
25 6.57+2.12 7.29+2.26 6.43+2.0 6.86+1.93 5.43+2.25
AAAHAZ = 7.0+1.81 7.86+1.55 6.57+1.98 7.29+1.69 6.14+2.0
R+ OEEI}
Table 41. 3|2 S5 AH|2} REEFALE 93 uj v
AE Wl 11 (%)
AFEE 0.1
=38 DY 1
Tk 0.1
DR 4
A4 E 6
L27A I 0.1
9 gl v e EALE @ A Fxoe] ol i HolA WH
@ ohah woto] Atk ejzle] WRlTh T Bolrh: AEF dte] S0z
ol Foll 5 A Bue o wdon V|Ee e SE8E U=
sro] Fobx Mtk
=2g o] Jubd o EUS 21 ke A F& ArtavE Heo
9 F2TIE A 3 A7k AZow s ddE Al
HEY ME
Table 42. 3= 55| AGA HEE
storage FoHz
Hunter Bacteria E.coil
days (660nm) L a b
At 0.015 99.88 0.12 2.67 - -
0 0.020 98.70 0.14 2.49 - -
20 0.023 99.40 0.15 2.32 - -
30 0.028 98.64 0.11 2.24 - -
40 0.028 89.48 0.13 212 - -
50 0.023 99.55 0.14 2.36 - -
60 0.022 99.25 0.15 279 - -
70 0.021 98.83 0.16 2.59 - -
80 0.017 99.18 0.14 2.63 - -
90 0.022 99.34 0.16 254 - -
110 0.025 992.30.53 0.20 2.82 - -
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Table 40. 3= 559 T, 4% 3 pH W3}

storage days 3 = (°Brix) AFE(%) pH
At 7 0.31 34

0 6.8 0.29 3.6

20 7 0.30 34

30 71 0.31 35

40 71 0.31 3.8

50 7.0 0.31 39

60 7.3 0.32 3.82

70 7.0 0.34 3.6

80 7.15 0.35 35

90 7.15 0.39 3.3

110 7.1 0.41 3.2

Table 43. &¥2 752 A4 HAE

storage FHE

Hunter Bacteria E.coil
days (660nm) L a b
e 0.060 8944 225 367 E E
0 0.067 99.25 -2.22 259 - -
20 0.063 99.70 -2.30 2.32 - -
30 0.068 9864 -2.10 384 - -
40 0.068 86.48 -1.98 3.13 - -
50 0.073 88.49 -1.97 3.36 - -
60 0.071 90.25 -2.09 2.99 - -
70 0.071 88.33 -2.21 3.19 - -
80 0.067 87.18 -2.24 2.63 - -
90 0.072 86.34 -2.26 354 - -
110 0.075 89.53 -3.05 3.72 - -
Table 44. &9z &5 P&, A= 9 pH ¥}

storage days 2% (°Brix) ArE(%) pH

At 6 0.31 2.8

0 6.1 0.30 2.6

20 6.0 0.28 2.9

30 6.0 0.28 2.7

40 6.15 0.27 2.6

50 6.35 0.28 2.4

60 6.25 0.29 2.5

70 6.15 0.34 2.2

80 6.10 0.32 2.1

90 6.20 0.32 2.09

110 6.10 0.36 22
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Table 45. =3 55 A% 49 23
tora, L
° 8¢ e Hunter Bacteria E.coil
days (660nm) L a b
At 0.145 83.44 -4.41 53.67 - -
0 0.087 90.25 -4.43 4559 - -
20 0.083 89.70 -5.40 47.32 - -
30 0.098 98.64 -6.10 49.84 - +
40 0.118 86.48 -5.48 64.13 - -
50 0.103 83.49 -6.34 50.36 - -
60 0.111 90.25 -6.49 52.74 - -
70 0.101 83.33 -6.39 59.19 - -
80 0.117 87.18 -6.07 65.63 - -
90 0.091 86.34 -6.40 63.54 - -
110 0.105 89.53 -7.04 62.72 - -
Table 46. &=3 &5° 9=, 4= 3 pH W3}
storage days 3 %= (°Brix) AE(%) pH
At 9 0.38 2.6
0 72 0.33 2.9
20 9 0.32 3.3
30 9.2 0.31 3.16
40 9 0.31 3.12
50 9 0.31 3.15
60 94 0.34 3.14
70 9 0.31 3.14
80 9 0.40 3.09
90 9.2 0.38 3.13
110 8.9 0.45 3.00
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ofsh- AAE FHGRYEI} EFF F one S BAI0% FRED E
F o3t @ F Q-10CHAA FEFFa] FE2HE A ed FHEL 3

= Streptozotocin (STZ)S #Histe]l S AFHAE FEALD o S50
Glucose, BUN, GPT % JPéidflikol mxs= was fzsle] 3ol

Streptozotocin©- &2 +2E T AF ] BfhEa IrhEel FeS Fx fowA

i)

A Tk e AAT + U

o I ZHTE 30 14 HEE wjeds AlEe g9E FEs
Streptozotocin (STZ)S #xHiste] FifbE WFE FEAZ o2 SHFY 549

S 30 : 19 vE&E £33 AE7} Glucose, BUN, GPT, Creatinine®] w]X]&=
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