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Study of Physiochemical Properties and Effects of Bambusae Caulis in
Liguamen manufactured by Three different Production Process on the
Blood glucose of the mice induced with Streptozotocin

Kyeong Seon Jang*, Young Joon Oh', Chan Hun Choi, Keon-Gi Choi

Department of Oriental Medicine, 1:Department of food & biotechnology, Dongshin University

This study was carried out to understand the physiological properties and the effects of Bambusae Caulis in
Liquamen manufactured by three different production process on blood glucose of the mice induced with
streptozotocin. Original, filtered and refined Bambusae Caulis in Liqguamen manufactured by three different production
process were used. The physiochemical properties of original, filtered and refined Bambusae Caulis in Liguamen
manufactured by three different production process were compared. Furthermore, the effects of original, filtered and
refined Bambusae Caulis in Liquamen were observed in terms of blood glucose, BUN, ALT in the mice induced with
streptozotocin. The results were as follows ; The range of the pH manufactured by three different production processes
was 2.28 ~3.17 Concentration of methanol and phenolic compounds which are related to toxicity were lowest in filtered
Bambusae Caulis in Liquamen(L-BCL [E] B) manufactured by using electric furnace at 215C during 8.10/hour. The
blood glucose contents was decreased in the experimental groups compared with the control. The amount of BUN
and ALT did not show any differences between control and experimental group.

Key words : Bambusae Caulis in Ligamen, Three Defferent Production Process, Blood Sugar, Streptozotozotocin
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Z 400ColsloiM HHEE AFshs IBHORE A2 Aeis
F, BE7lolA OF 100080 7

WA FASE ol SHAMFZN)G BT LSF&5Y,
I3 7171 HE thuREs @
Frolk 58 E ARk AkigEor de

ot 2rigiely 48 dln BASHL Kt streptozotocin® F
e 18 4Fo 4210 SYHE FE FTRS 5 ¢
g, BUN % ALTd njxle @8k BETKICE

:10

1. A&
1) oFE

BABHE Y

geit 54, & goljoll thob?g ¥

SHOE 40T olshilA 71Ydhs ZHOE WISt H2iEs
&, BEIoIA SF 1000 Col4CE 71dsld thibreg ThE
A} BARE R o7l SB(BEN)E FASH 12FEFH 1)
A F717He) WEY thuRE B B71g Y0 R oF 250C
HTolk 7igale SHOE 4o g oust ARRES
HEg AEE AEK

(1) AEZ 44 ]%“?:soi e A2 F£& FH(L-BCL)
L-BCLZ olZlo] th 72 22 & &AZ HGEF 400T 0]
SHE MIANSI 2 £HOZ Yokar) Feidol FUSIACE
2y 12%F YHMHH(H-BCL)

H-BCLE g FGHAelM TE FE o] thupf
201 900~1000C ol I 7j&sle b £& QoM
FUEE SH(RAN)E dol 34 SdAY] ZHAAE &
&2 tha] 10% &g EH200~250 mesh, Yakuri pure chemical
Inc. Japan) Q2 EFEKIT] & UUSFERIE 0|83lo] 108Tol
Al SAERSI FEHE A ted 2719 271 SRS 24
10%E AASIL £7H9 80%0+s F o ZFHolct

3) A7i7imtlA 92 M2 £& 58 (L-BCL [E] )

L-BCLE)2 UFLM SY71gdA Brizinid wsol o
g "ol 215TE 8AIR 108 7idsle] A2 SHldg &
] S ] 10% E4JEH200~250 mesh, Yakuri pure chemical
Inc. Japan)2F FA17] & A 3E (pore size, 0.4um)S AZ
SHolrt
2) B2

AE 25gWHLY 84 YF(ICR strain) 400121E 25 2043
(() S5 5545(%), light/dark 12(hr)] A}%_{ﬂow 139 o)
4 HEATIHA LE pellet AFE(#4F213]4], Korea)? B
K}WEOI HFAS £ AETIRIrt

E

OlO

2. ahy
1) 2¢ - siahe EHEY
1) EEIE
600C 71T SUBAE E80| WZAIZ & 70 5
& QF 20gS EATE OPAMAETE AZE 714 W AollA] BFX)

uE 539

UES slol FUTAYY A YRl VZAY £ 08 §

HEFZE SIRiCt SUlEIE 58 & AIRE F7|ZEd 600T 14]
h yRIokd SolEtErE S6] ke Ae WERES SITh
2 F8% gk

BEHE = AT &8 ESE T 7 (Shimadzu, UV1061)

AHEBIA 680nmofl4] FEEE FFdl FILE BhE
hand refractometer (ATAGO NI, Brix 0~32%)2 A}251%3

(3) pH, HIE

pHE pH Q89 58|l
& 0|83l ZHEIHN e, BE2 1.000~1.06054]9) EFHIS
AE AHEIIN

4) % (Hunter's Color value)

AT = spectro techno
corporation, JX-777, Japan)Z 0|£61d L, a, b 442 33 &&3}
o Boakg FOICt ojnl EEML H2 WMEE 71ECE
1=98.27, a=+0.25, b=+0.32 o]C}.

(5) B4 gl
100 it 829} BE BekAdol Y 5 mE LI 8012
LESE 100 miZ ST A7) 52 349 20 i, 50 i EFO]
2ags H ARz sle=geel §Hg Wil 01N NaOH
SU0Z FANIYES UASIACE SRV SYS pHY} 8152
HE 7IECE skl AXRBINGH, 5 EES R44CE SICH
) ek
HErE S blankE2. 2 1M E/74E @2 flaskSl 4|
2 IE 4|3t flaskZ ice bathol|A] 20827+ W43 & 74 flask
ol 2me-KMnO; 2N o] 1587} ice bathojA] BZBICE W
2+ BT sampleg 1mt H7181A] ice bathollA] 308 BIA)61%
th NaHSO:2 &48A17] ThS 1m¢ 5% 89S UK & 15w
H:50:& ﬂ?ﬂo] BEHA] 715k 70C water bathol|A] 1527
YSAR & A58 YAAA ER4E "ol E20] 507t 5
Al Btk oha 575nmolA] EBEE S86 78 F 0.2~1.0ng
/nt HErE EEENE AMESIH :f%POTL AFHE ol 8aid
412 Fig. 10 LIERNRICE

metter toredo 320 pH meter

colorimeter(Color system
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Fig. 1. Calibration curve for determining methyl alcohol
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flaskQ} AIF 1% 898 5E FH|3} flaskoll 1me-0.05% Cupric
sulfate sloution(CuSO; - 5HO), 5mé-Borate buffer <} 0.1mé-
BQC ReagentE gof 10827F ¢lghE &7 & 10m¢ 1-butanol&
HAHS] 7Hsl 700rpmofi 41 587 A EE] 510 HofXl 48N
£ Z35io] ohat 610nmoflA] blank pointg W& & FJ/TIS
Tk il FE89%(2,6-Dimethoxyphenol solution in the
range of 1-20ue/nl)S AHBSKH Tololnl ABHE 0lB5H0]
Phenolic compound =& AR1I519ICE Phenolic compound 23
ZBHS Fig. 201 LIERNRICH

4 8 iz 16 20

2.6-Dimethoxyphenol concentration (mg/ml)

Fig. 2. Calibration curve for determining 2,6- dimethoxyphenol

2) Braw

B 2 JHRo)  streptozotocin(STZ) 200mg/kg S
citrate buffer(pH 4.5)0ll =0 33l0]l 2% (100ng/ ke, 50mg/ ks, 50
ne/ke) B AR £ DRI BYES SH Bt
UES I

3) AT D orEEo)

Control 100}2], L-BCL T 10ml), H-BCL £ F 10m}
gl J2li L-BCLE) FoT 1WrkNe 22t ERsidrt
Control2 &5 0.2mE, L-BCL, H-BCL ¥ L-BCL(E) R
EF4¢ L-BCL, H-BCL & L-BCLE)S 217} 10 : 19| HIEE
BT 8N 02mE AL E 4FU T FASINTC

4) Blood glucose &5

2 ARNSO ABIN MBS 3 5 Q41E2)(5000 rpm, 20
XA E€8e 2eleiict 2ai® 8F 0.01mt
(AM210-3, Glucose 200mg/d¢ &HF) 0.01meoll Z¥Z} FAAYH
(AM201-1, glucose oxidase, peroxidase, mutarotase, glycin &
) 15mE B & E§sl] 37TollA] 58 UxIs & £
o BaAAg 4ol TRE AN BHIE HEAZCLE aiF
500nmol Al FEZTE spectrophotometerE ZXFIATE

5) BUN &%

A 0017} TEH(AM165-3, BUN 30mg/ d &%) 0.01me
ol 242y G4 Al (Urease 0.68u/mf, NP 0.12%) L.OnE €1, &
Tt LA AE Hof AlEdaE el olgs B 86!
of 37TallAl 57 LAIBINATE A 710 THA] FHAAIH(AM165-3,
NaOCl 0.06%) 1.0ntE B 2 Egldt & 37 ColA 1027k 71
sl EdAE tiAzes I 580nmold  EAEE

IL 2~
TEA

spectrophotometer & Z& 81T}
6) ALT &%

A FEIA A H(pyruvate lithium)T} 7]& H(L-asparagin
acid, o-keto glutamic acid HAYA|H(24-dinitro phenyl
hydragin)& o838l ZEIHE ZBldrh Tgjn 71ENA
1000 37°CAIA 527 BAg & &8 0umE & &8sl 37
TolA 30274 BRIBIATE THA) o7]o] FaAld 100pE & &
ghalad A20) 20827 WX|EE & 04N NaOH 1 E &3 oFe
Al2of 4] 1027 YRJAJ7] & 506nmollA SFFE HEZCE
spectrophotometer 2 Z& 31T

3. EAAE

AEAo] E EAXEE SPSS(Statistical Package for
the Social Sciences) 10.0 programZ £¢! ST =2 AFZ AY
sl 7t 78 719 EAE RAdg 45512 Pgtel 0.050)
oHd W FAHol e ALE BIISIC

4 A
1. EZ|SioH 48 24
1) pH, 4%, Bj5 & 8 vy
YUIHE Grist 5, 2 gloklo] thuRE Wi A48
HACE 400°C olalollA] 71ESlE SHOE Wit HESRES
H((L-BCL), BE7IulollA] & 1000To|42 2 71dsie tiuls
%€ UEHA RAEE do7 SY(FAY)ES ZHAc 1255
BAEE((H-BCL), A717me WEol this8 Eil B8 ¢
YOE 9F 50T FolA idoles SHAE AUSH 9
2 8 A2Z2E5Y(L-BCL [E) ) 89 pH, HIE, FHL ¥

N E ZHBIXICHTable 1).

Table 1. pH, transparency and Hunter's color values of Bambusae
Caulis in Liquamen obtained from three different kinds of production
process

Bambusae Caufis, specific O - D at Hunter's colos values

in Liquamen gravity  680nm L a b
L-BCL 228 1006 0037 8559 3019 11848
H-BCL 317 1014 0.131 5653 2648 6166
L-BCL(E) 307 1010 0.048 7231 2587 7248

L-BCL : Bambusae Caulis in Liquamen produced with the process of manufacturing at
low temperature. H-BCL  refined Bambusae Caulis in Liquamen produced with the
process of manufacturing at high temperature. L-BCL(E) : filterd Bambusae Caufis in
Liquamen produced with the process of manufacturing by electric furnace

pH= L-BCLo] 2.28, H-BCLo]| 3.17, L-BCL(E)0] 3.07% L}E}
ek BlE2 L-BCLE 1.006, H-BCLE 1.014, L-BCL(E)&= 1.010
OF goigiol U2 1 A8 /IR Vidsle 388
E AE ARFE FHolA o v UERITE BEEE
L-BCLE 0.037, H-BCL2 0.131, L-BCL(E):= 0.048%2 EokzZ]of )
VRS 21 YAS 9O Jldshs FWOR MUY Hex
& FYolA] 2R} A Viebdth MT9) LE)EE LBCLE
85.59, H-BCL2 56.53, L-BCL(E)= 7231%F U2FFE X&)
A VA @A EEE/C a@HAE) 2H2 L-BCLE 30.19, H-BCL
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£ 248, L-BCLE)= 72318 ALFZESYY HMT o] 715
Uk}, b(EHIT) @2 L-BCLS 11848, H-BCLE  6.66,
L-BCL(E) 724828 IRFEEH FApglo] 7H LTt
2) 71k B W o ElE giw

wéMEJ w7lt@%, 54 4 SdlElE gHg ZABKA
CHTable 2). T1MEHEe L-BCLE 396, H-BCL2 5.69,
L-BCL(E)& 7700§ A717i01e] UEo] tUR-E Yo A71E
BLCE 7idol FHE Wiloke A2EFEIHY AEo] 7t
& =A E3EUCE FYeE LBCLE 26, H-BCLES 53,
L-BCLE)= 422 gollo] thitgE B $HE J90E 7}
k= FHORE UAIE M 25& FHollA SR A LERITE

S, EdlElE e L-BCLE 0091, H-BCLE 0430,
L-BCLE)E= 010322 tuiRExE oA FHE MFche
LSFETHY Aol 71 A FH=ACh

Table 2. organic acids, total sugars and tar content of Bambusae
Caulis in Liquamen obtained from three different kinds of production
process

Bambusae Cauls in

organic acids(%) total sugars(Brix,%) tar(%)

Liquamen
L-BCL 3% 2.6 0.091
H-BOL 5.69 53 0430
L -BCL(E) 7.0 4.2 0.103

Other legends are the same as Table 1.

3) MY, HE seEY g2k vl

wﬂﬂ 159 HErE, ol detEg s RABINErHTable
3). WErE SRS L-BCLS 1.98, H-BCLE 1.14, L-BCL(E):= 0.08
=z X47l7}UM WEA thRE Y11 A7IE oz 71gsiod
Y g Yikshke AFE3H Aol 7ia WA SE=AC
H=getEo) ste L-BCLE 287611, H-BCLE 83.20, L-BCL
(By= 113542 golzlo] thiFg Wil gAHE o R 71gs)
= EHoE i AREE a4 ot A4 UERKITEH

Table 3. methanol and phenolic compounds content of Bambusae
Caulis in Liqguamen obtained from three different kinds of production
process

Bambusae Caulis in

methanollmg/ml)  phenolic compounds(ppm)

Liguamen
L-BCL 1.98 2876.11
H-BCL 114 8320
L-BCL(E) 0.08 113.54

Other legends are the same as Table 1.

2. Blood glucoseol mjxjEs ggk

WARTS o) 466.00:21.80(mg/ de)eitl H15kd L-BCL &
o} -2 289.25:60.62(mg/ dt) 2, H-BCL F0I7-2 340.00+34.98(ng
/A E, L-BCL(E) Rol+2 359.75:41.50(mg/ d) 22 EF FQ
A U AP 0.05)7F BATHFg. 3).

3. BUNS| #3g}
L-BCL, H-BCL B 7 7211
ShorRdE

i)

L-BCL(E) Foiate] A&kl ol
FEEY7] 5l BUNE ARG 23 izl dl3}

i

o 2E daiFold S04 A AT LA STHFig. 5).

T

Blood dlucose

500
400
300

mg/ di

200
100

Control L-BCL H-BCL  L-BOL(E) J

Fig 3. Serum blood glucose levels(mg/df) comparison control with
experimental groups. Control : Group of 02m DW. administered to mice 1 time
every other day for 4 weeks, L-BCL : Group of 02ml L-BCL mixed with DW.(1:10)
administered to mice 1 time every other day for 4 weeks, H-BCL : Group of 02ml
H-BCL m\xed with DW.(1:10) administered 1o mice 1 time every other day for 4 weeks.
L-BCL(E) Group of 0.2ml LBCLE mixed with DW.(1:10) administered to mice 1 time
every of her day for 4 weeks. * : P-value vs Control group(* 3 P<0.05!

BUN

L-8cLE) |

Fig 5. Serum BUN contents(mg/df) comparison control with
experimental groups. Other legends are the same as Fig. 3.

Control L-BCL H-BCL

4. ALTO) ®i3}

L-BCL ¥, H-BCL FoF 181 L-BCL(E) Fd79
ARl gk ¥ g akely] 915kl ALTE ZAISH 2t th
RS 91.20£26.76(ng/ dt), L-BCL ol S 98.25+41.55(mg/ de),
H-BCL 532 106.00+21.54(ng/ dt) 1211 L-BCL(E) BHTE2
98.25+41.55(mg/ d) 2 BETI] BAFQ AJo]7t YIQTH(Fig. 6).

. ALT "|

karmen/

Control L-BCL H-BCL

L-BCL(E)

Fig 6. Serum ALT activities(karmen/m) comparison control with
experimental groups. Other legends are the same as Fig. 3.
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BEY - 2FE - 2 - HU

FEE EAME S, SRECE BRER BRER KB
WEEE 5 o] YYES Sulsted™ Auisor I welst
=S40 SAKE o] B10)510) Wi WEE QIAIGHL TP,
THY RN Sl gl AgEEe HEEHa aER
HOoE gdus Zdold g8 I3 #rsas <y ot
OHELEA O|AIE FrE S0l 9 FNEL ARUES N4
=8 ek A2 FEYeREQ 2REN AU $4 Soll BE
gl HALEZRE G EYs 2488 ¢ A 7Hsds
sl s dgol A 1xgo] 7t e 11 7ked shut
Z 5Eg g 4 Uch
=HUolA] doXl= S ANF Sk MESFol wet A
A2 FE &6 AL 2 589 F EF7L Utk A= &
2 AEHQ MASFEOE FE tUFRE okl do &
ol BolE & WAHE HREE AESIH 150~450C BEE 7}
dolo] HEg MF ok whlolrt olm #4kd g =ol7] sl
FE dUFE J770Y B ¥ & AUIE g/0E A}
g3510 210~250C HEE 71ol] HEE MFsP)T Tk L
2 F& W2 R £2 ARSI B8N RUEE &9
£ AMFoh= 3HOE £7lololA] 900~1000C ol4L = 71hs}
WA AE FRlol dASE EHFAAM RL BEolA Wlch=
A71E 80~150CE WHZIA|AHA] C“7] soﬂ AR HHAZ 3
o & T7hol got 67 ~3d HAPlE gEolrt o]
kel A2 F2E 4 ARSEE2 63 “6} SENE AFck=
HHOE HE AMF 9 7o &8 7iXlE H71Ea At
i 12 £& £E MASEE R £2 doluwA ok
B I RUER FHE NFske MAIFolt olg MEERI
AN & FH3 JdUSA FESIH FHolgke 89 tiilol
Fxoolell REJE gt Jeh)l ARBESK2ES TR
B Q) ﬁ’i%(@ﬁﬁ)ﬁ*ﬁﬁ(ﬁ%’g TA] 2001-25%); Ale =
2 U BEES U20E 71Esl] UlE e Bms
A7olZL TESIL U 71E R HAE HESH HAIGHA
L Qlrt wiEhA @ @AM E A &E Xﬂx'ﬂ@ﬂ RIASIES
& MAZHolA dAXE HuF Ag IF FHY YWFol =
71 UEE o 4 rk
olo] WAk HikEHo| e £HY HEELY "
aEs€ 7E] 2ok golglal o
E 400TCoI5lolA FHE MF S WAISHAE
&4, ZE7WlolA] ok 1000TCo| 2 & 71H5I thuliF =g vHE
HA IEE dolll SHAMEENS 'W]?) % E£59,
213 A77me) e VR E Wil AV E
Yol H5Eg AMFlche MIEHOE 92 73925%‘—"?‘@ S0l
3 Erigiely E4E dln BAskL gt streptozotocm0§
e gy “"‘101] 45350t 7-1‘74—1 sHE grRoct £ ¥
e oldol TgE
}

iy

|

o oo
e

o

rR bl

¢

r
il

QAch whzkA] pH7E 320181 Slojot 8 202 IidEH A|PhE]
= 580 pHE S-alEH 25 3201819 @€ AU L AArt
WA = Aglolx) BASH AikEwAlold] WE £HE BF 32
Ol8HY pHE ALIX U&= REE FHEEAC) vlES gokzlol
RS Wi GHE GOE 71dehs SHoE A A&
£E FHOA G A Ve oL iAo lof mE R
o] HIE2 2% FAI8 42 BEHct ol#Ed ARIE FHHo| 85
Al AHIE HRo] 2£497]) 2R AIRHILE BHE e 2ot
2ol URE 21 SAHE JASE 7igshs UL E Ak
Ae2EE FHoA o7F WA LERdEh BT L)
L-BCLOJ] 7}8t =11, H-BCLoll A} 712 wtA| 3859 91} H-BCL
e ool HA BEe AR FHoly) uliol A LtThak
2 H 2US Ao AFFEHECE L7 woH targhie =

Ol Aol AAUTE a(BAE)e bEHIT) 3 BF A2
Zezdold MR HISEKICL(Table 1). 77148 T7)
7ol g thRE Y1 A8 JAoR ridsld e

WAslE AREE5FHY AEo] 71 =A4 EFEUCE BEE
e golZlo] thuF-E Bil SAE QYo E Jidele SH2
Z A0 AeFEE ol o U Ve §k, SdllEt
&

2 g R A ZNEA S8 g AFche L2585
9l AMEo] 71a =A SEEJCE eSS W7 g
of RS Wi #7)8 FACE 71hsle g Wishs
HeHEFHY ME0] 718 WA SN HEsietee] &
HE okzlo] thuFE I ZAE QR sk 882
Z WA A REE FHolA o7 2A UERKITHTable 2). £
9] EHol o ER7IIN BHERIE w8 +F, SUEES
HEE, HEERe 2e48 52 SHolnhl grig 5 Jlrt

0|& HW Mrj7iule] Ed thbFE €1 H71E E=RSAS

ik

i r]

1

R e

Lrﬂ ol Higkd HE Rl EHE FAY UA da

ATk EJ‘ o} @2 2yt BEE ACFE dikEHol = Rjo]

7F e ZEHOE STZE Rt g 459 g9 79
e SMI ﬂMl l= A& #8018 & ATk

7¥el7) €18kl BUNE ZAlsl B

O

Mgl wiRlE S8e 87
\Th. BUN 232 7158 drishe 43keh AN olg2
FIHOR ARTA e LI A71s Foll B, Foloke
|YAE 58 Brisked olg=o] Frk”. L-BCL, H-BCL
I213 L-BCLE) Rod eide B#&Esh] fl5kd BUNg
Akl 23 vhzETol wjsled WE dgETeld 7Y s 2
I7F LERA ekichFig. 5). ©] I 8% & 87
STZE gh& FeAld §~ Qxﬂ FHg ROt & R EH) &
& Rol7o BUNE vlagle o SAEC i}om giRichs B
ek ZE AHolrt. U/E}OH mIR]E 7] Qs €3

1o i X
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ALTE ZAkH BUCE ALTE OF|:AIOBRE 82)5% o)
5718 aketo addZ HojA|TIE HOIFAZA TME & M=
o EZ5I Ao RAo] Aojyt W7)H gl 502 v
2857 WEo 1 §ﬁ:%§%-oﬂdﬂ-lablfﬂaﬁ
288 zAo) XoH 55U 81, @EO2T 830] 2
‘ﬂ-?z% ZXUQLE L, AT, 5%, MEko] Holz} YO A
2 7151 T MEso) &Ao] Jom A9

of fFgRE I &4 BEE 286k= N EE dE) 08
z Mr/}“’. -9 ALTE A7, Bardgilold] me &
ol F Alolol FAYUE Wl QIGICHFEg. 6). o] Aipe T
Yo B9 SIZR g KU = gH HEe Folg)
A ul HEZH g BT ALTSA] vlao) lola E4)
ol o]zt YTk B9 22 Rolrh

_7}.
=32
=

=

|

iAol thg Heol 4
gl7] 9181 gofgloll g ¢
oAl He& AMF k= AL
UPO%W ¥ 1000 COWOEE 7}%38P01

53 78

= KH*lon ébé_
glgleks EME
I A0l 712k0)
5 ALTol| tjRlE Foks

YLEHAtolof ﬂ%

s eptozotocmoi T?-t”%
9 ATFO3 = [ BUN
T 2 438 Art
ol5le] pHE ALl

g goz iy

ml'

MHNWM&?é%WH%w%E@%%Mwi
Th BUN3} GPT %:]= 9l #sl7t gigich
Hatel 2
2 oTE BARAR SHRIE]E AUl K 9
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2 Fs
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