A
Kor:

27(3) :

¥ & B A
J. Pharmacogn.
196~206 (1996)

AT (MSE)

s 9! Ma|ay

g

733y FA e, ]

Studies on the Processing of Crude Drugs (V)
-On the Constituents and Biological Activities
of Glycyrrhizae Raidx by Processing-

Nam-Jae Kim* and Nam-Doo Hong'

East-West Medical Research Institute, Kyung-Hee University, Seoul 130-702, Korea; and
'Natural Products Research Institute of Bangchon, Hankooksinyak Co. Lid,
Daejeon 302-243, Korea

Abstract —In order to characterize the chemical change of the constituents and phar-
macological transformation of Glycyrrhizae Radix(GR) which may occur during its pro-
cessing, processed GR has been investigated in comparison with unprocessed GR. It was
found that glycyrrhizin(GL) and other several constituents contained in GR were remarkably
changed by processing, and the decrease of contents of GL was identified by making use of
thin layer chromatography-chromatoscanner. And also, it was found that glycyrrhetic acid
(GA) was identified from processed GR. We recognized that commonly processed GR showed
less hemolytic effect than unprocessed GR and processed GR at 190°C. It was also found
that commonly processed GR showed more effective analgesic effect and prolonged the du-
ratior: of hypnosis induced by pentobarbital-Na in mice as compared with corresponding un-
processed GR and processed GR at 190°C. And then, commonly processed GR significantly
suppressed the increases of s-GOT, s-GPT and s-LDH activities in injured mice induced by
CcCl,.

Key words — crude drug processing: Glycyrrhiza glabra L. Leguminosae. Glycyrrhizae
‘Radix: glycyrrhizin: antilipoperoxidation: liver protective: GOT: GPT: LDH.
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4se. sucrose, mannitol, asparagine $°| &
AR
hzol H5e SFTAFRPRE), o),
WS, ZSAERHE N, DY Zre £A
FERER)G FAGA Fe PR Wro] 4
oA o145tz Tk 7 BES A BE Fale 5
2 QAT EECAEEIER), 234 AL, AT
ES). SRR, ATZEARWPH)
£, AXE ANASICAMEET). V2 (ED),
BEABUEE R, =W (SRR, 19385
B, A (U8, A S Zasin
e Aoz 7150 g™

Zze) #xue dngoz de st FE

wio g B FAY AE BAA L A& A

F)2ze Aok, B3 gt He ws @ w7A v}
Pihe A 22WERFIE 2, 22E &
o] {7t A X (EE) AHESlE e

#a2e FHK)LE U 22 FAHo] 7Aasd
Al e, A2 oS 27 g 2ol Aol wiebs ¢
off 43153 g3 do} YARE AHR) A HAAE
ZEANTE AldaA el flofl ol A A==
g 2M ZEE JAFE Boll A48 A fde
FYdol a3ty W T2HK) A ¥ AL
AHg-gH?

A2p T& gere] Ao 9F Beslety 9 A
B33 84 wsle FrslaA ste 79 93
S8 oM g ol8H 1 e FxIL F3
A H2E adE T2 £AE P HHE2
g 7R3 F@E) 2o A3 e Aol
Atsle] 2 Ayl st

AR glyeyrrhizing A2l glycy-
rrhizine] g B dl den glycy-
rrhizing Hxe] F4 %02 a9 $=xd 23k
H2 Jve] B3 4 SelgA ¥slE 7t
F2 9 A2 HPAHE HES] 8
TLC pattern ¥4& 3, Ge)@A e Wsle
HESIRA in vitrodN $8243 22 Y
AR alxe TS AT, £ 3259
glycyrrhizin ¥ 2 547} 3HRE] RaAo)
A&l B! vt glo] A stetael Hsol Y
T EIEN Y ZANAA R o 2y
o] o/& MEz237 pentobarbital-Na ¥ &%
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off i FAAIL Al A e & T HES)
o 71 A%g Basiay Jo,

Az Yy

Al U TiE -2 APelA M3 &, glycy-
rrhizin(GL). glycyrrhetic acid(GA), pre-
coated silicagel TLC plate & d8A& ¥ A<
< ArVg 598 RE AL, sodium
thicbarbiturate® Sigm Co.Al, 8% % GOT -

' GPT %734 A< LDH 3734 Aoke obbale

(F)9 kitAl & A3t

7171-Gas chromatograph(GC)& United
Technologies Packard®] Model 439, utraso-
nicatore Heat SystemAl, TLC scanner®
ShimadzuAte] CS-9100 dual wavelength
scanner, A%s%71= Tokyo RikakikaiAte]
NE-1, Freeze Dryer¥ Tokyo RikakikaiAt9]
ED-1. spectrophotometers  ShimadzuAtel UV
-160AE ©} &3t

MEUSE-2 AP0 ALY A¥FEL 59
FEAEF o2 FE AR ICRA A F 18~22¢
9] 84 A%, Sprague-DawleyAl #F 180~220
g9 ¥4 9 2 AF 25~3.0kgdl &4 7IEE
AR, AlgE AFRA(F) 2588 1¥
AR R AgEI o BE R3] TFIAA AE
A B3 253 £2A17) ol AL 583
BAEA] GE & AL 2442 °CoAlA AABIAe

x| X9 =M -HR Fao Zx 2P
(Sample-A)E Aol wet £ AHF)F2
(Sample-B), #% £%& 160 °CE 71438l A&
F2)7+ % (Sample-C) 2 190 °CZ 713t d&
+X7Z(Sample-D)& 27zt A& &2 AHE-3H T

+X|gt=2| TLC pattern 84 -2} A& Sam-
ple-A, Sample-B, Sample-C, Sample-D& %
Z} 5 g& B3] Astd FFF 50 mlE 78t 2
S0 32712 208 289 F&U. FE24E
PYAEE7]12 3,000 rpmolA 2083 Y4 £33
BEA g AR 2 AR AdqH FF{E) A FH
£& 7teted MA st g A et e}
Al 50 mlZ 3t o] 5 ¥ TLC pattern®A &
AAZ ek oAl A 40 mIE F &3] H £
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Hod Fo) &713 ethylacetae 40 mlZ 33 33}
o ethylacetates& &3 SFF2 Aysln g5
g ¥ A4EE3 MeOH 2 mlE A &3] 718}
=9 TLC pattern®4-& ZA = s},

E%9 ZA e pre-coated® silicagel plated]
Z} A 8847 RFF glycyrrhizin(GL, 10 mg—
10 mDS 22 58 spotstz ALl acetic
acid/n-butanol/1,2-dichloromethane/H,0(4:
1:6:1)5 o] &3] Abidol utef ANAZ & £iE
dry ovenollA 83 34A12l B uv lamp3t
A4 chromatogram® TLC scanner® A 265
nmlA zig-zag scanningdtget. | plate o
Al BAREA(105 °Coll A 1683 7Hd)sled TLC
chromatogram& €%1.2™, TLC scanner® A
445 nmolA scanningdt} 3 TLC scanning
patterng U}

%3 ethylacetate % HAAe ztzt 10
spot3tir #7l&v) CHCly/petroleum ether/a-
cetic acid(8:6:1)& &3l “Frdol wha} A
U % 4ol € dry ovendllr 83 AL o
uv lamp 254 nm3tell4| TLC chromatogram<
A}, 283 o] plateE thAl #t-anisalde-
hyde AN 22 WA (105 °CoAA 1583F 719) 3t
TLC chromatogram< 93¢},

ZHAS =AM -xekA] e #Z(Sample-A).
Yol me}t £ 2H(K) 3 (Sample-B) 2 4
719} TLC pattern®AolM A3 g6

¢ + e 190°C2 718 +A T #E(Sample-

D)€ 47 500 g2 #Hstd FH5E 71stn gR78t
WA 28] WHEEEE T oy oo
E T3 sARRNR
| AAE AHg-3i T

SEAE -9 712 o] 4819 heparini 2} &
FAVIZ AA Al w30l U d4E T
713 el wel A8t AR AL veln
A HGTE 38 MR AETE AU 94
2Bl ot e BETF 23 (packed volume)
o] oF 10ui=Fe] AAds4a BAZY. HAE
BT 3te TR AeAdsE AAAA g
of 10 mi¥ H3lx o7 AYF BHd 0.5 mlE
7bek h& 38 °CollA 2A12t incubationdtn €4
Eelat] AL 415 nmold FJEE 233
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DASIXIEMY AMEE - AAE etherR vH3
A7z BRE Aste HE9e] polyethylene
tubeE AHU3 vh& 4°CE AR 0.9% saline
o2 QAT F 2 FEd SA] At 10%7)
HEE 4°C phosphate buffer solution(pH
7.4)& 7}8te} homogenizer= 1087t F2 8lslo -
homogenatedo] A g ol AR&-3lch. :

A Z et d Aol 242 Uchiyama 5
o} uhi o) okzk MEsly o) g3ttt & Few

8He TR AT HAE AE el 0.2ml Hakn

gxo] 7 EAsE 0.5mle 718 9 37.0+1
°Coll A 3087t incubationAl At d&o 2 2131
% 1% Q4 #4949 3ml9} 0.6% thiobarbiturate
(TBA)F &9 1 mle 716k 100 °CFEol 458
7t Ftdsled AT s2E 2o Ad#RS
1083 wralslel WZA17l & -BuOH 4mi & 7t
stx g, 3sle] 1800x g(4°C)ollA 1083 ¢
AR89 -BuOHZ S #A3te) 535 nm oA
FHE (A S B YRR sodium
ascorbateZ AM4-dlgl o] 21 Aital A4 )2
A& olelalez RE &S] A8y S HuT

Behn

Control O.D — Sample O.D.
Control 0.D

Sample 0.D.=A18% 7}§ A|gd FH =
Control O0.D. =284 £F/F4E 713 Al

9 FB=

A& (%) = X 100

ZAMHO| 2l ZISEE ~ Whittleo] W'l &
ARt & A4 17S svkelz gt Hd9 Sam-
ple-A, Sample-B. Sample-D #7100 mg/kg
2 200 mg/kg X 247 AF FAG ohE 308 F
oA 0.7% 485 E 0.1 ml/10 gE 572
2@ o2 108 F 10809 AFH Jel=
writhing syndrome®] RI=E Z3sAct. ¥
FE 2 aminopyrine 100 mg/kgFH T+ L2
A1 PAF] T v mHAe .

Pentobarbital-Na2| $HAIZI O{Xl= H&k-
B 599 wd Fstod AAH 172 107182 5
o} A Sample-A. Sample-B, Sample-D %}



pvalo27; No."3, 1996

©100 mg/kg R 200 mg/kg A& 72 BPFS
3 60% ¥ pentobarbital-Na(l&=Z, g+ A
oX(F)) 30 mg/kgS B FAG T FEAMBS
2389 FUAEE FEAle] 242 FH
gratalel AEA7R Y Al R ST,

Al EIEA ZERESHON ChSE A& - A% 174€ 57

212 slo] ul2] 24417 A AAF1 T olive oiloll &30
N7l 25% CCLE 10 ml/kg (CCLEA 2.5ml/
- ke)® ATFFAALT. 3085 AN Sample-A,
Sample-B. Sample-D 200 mg/kg® & 247+ 73
F5ojetn w2 A B4 0.9% salined T3
o EFo g 3I¥a, CCL R AAE FodskA] &
3 olive oil3+& ZTFst] FATLR AT
AA T 24A3F Fol| etherZ 7PEA vh $of]
AxfEete) ok 3087 ¥AE 3z 3000 rpmellA
1087 fARs A& Relste] 238 AR
2 3. v atE R E silymarin 100 mg/
kgg A FEAste vwaEstdrt.

#A4ZF glutamic oxaloacetic transaminase
(GOT) 2 glutamic pyruvic transaminase
(GPT)el E4#AEE ¥4 transaminase 53
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Fig. 1. TLC chromatogram of water extract of
Glycyrrhizae Radix by processing. A. gly-
cyrrhizin std: B,unprocessed Glycyrrhizae Ra-
dix: C.processed Glycyrrhizae Radix at 160 °C:
J.commonly processed Glycyrrhizae Radix: E.
processed Glycyrrhizae Radix at 190 °C: solvent,
acetic acid/n-butanol/1.2-dichloromethane/H,O
(4:1:6:1): detector.uv 254 nm.
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£ A 2HGOT - GPT) & AHg-3}ed Reitman-Fran-
keld'®ol F3led EA3ATE. £ lactic dehy-
drogenase (LDH)9) EAZATE RULFE &
2248 NeHLDH-LQ, oMAeh& A3l Wro-
blewski 572} 9ol E3tel FH 3k

2 o

TLC patterni2M — 71 ol oJ3ted 2 &l &
23}2 A EstnA 22 (Sample-A), Aol w2}
X8t $x7+%(Sample-B), GC ovenellA 160 °C
oA 71gsl) P& FX#E(Sample-D)s} 190 °C
oA 7tgsle] @& $X)7E(Sample-D)o EF
222 gd g BASW acetic acid/n-
butanol/1,2-dichloromethane/H,0(4:1:6:1)

‘ LA A ‘ A
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Fig. 2. Zig-zag TLC scanning profiles of water ex-
tract of Glycyrrhizae Radix by processing. A.gly-
cyrrhizin std: B.unprocessed Glycyrrhizae Ra-
dix: C.processed Glycyrrhizae Radix at 160 °C:
D.commonly processed Glycyrrhizae Radix: E.
processed Glycyrrhizae Radix at 190 °C: solvent,
acetic acid/n-butanol/1.2-dichloromethane/H,0
(4:1:6:1): detector, uv A 265 nm.



— Front

— 05

- Start

E D C B A

Fig. 3. TLC chromatogram of water extract of Gly-
cyrrhizae Radix by processing. A glycyrrhizin
std: B,unprocessed Glycyrrhizae Radix: C,proce-
ssed Glycyrrhizae Radix at 160 °C: D,commonly
processed Glycyrrhizae Radix: E.processed Gly-
cyrrhizae Radix at 190 °C: solvent, acetic acid/n-
butanol/1,2-dichloromethane/H,0(4:1:6:1): de-
tector,10% H,S0,4(105 °C, 15 min.).

2 A7fsted uv lamp 254 nm3}e} chromato-
gram& Fig. 1] A8 1, & TLC scann-
er2 AS 265 nmolA scanning® profile$ Fig.
201 Yehiich. EEF GL& RE0.3500A1 & A
33 2AYE ¢ F A¥eH, 2 Fe rtdeEst
Foldd wet Zrge ¢ & A FA}ER
M ZHasE HEe GLETelt Fig. 1 2 Fig.
20 Ueld uiel 7o) Rf 0.44, 0.618] ZZF &=
250 wte} FA3) FAEE ¢ & UANS. 2L
o] TLC plate® ¥AMAdjez Rudjd A&
chromatogram¥ AS 445 nmelM scanning®
profile 217} Fig. 3% Fig. 4 A&ttt Fig.
3%} Fig. 4] VERR wle} o] WAz} {AFE 2
g den 53 Rf 0.249] 48 7fE &7t

gobol met el A Foge B

Foni 190 °CE 719 % Sample-Delld &= A<
EAEA GEE ¢ F AU

EF2BdAMEe sldxeld] dsld JEEFS
A2t FEE £ glod AE Ay 4yt
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Fig. 4. Zig-zag TLC scanning profiles of water ex-
tract of Glycyrrhizae Radix by processing. A.gly-
cyrrhizin std: B,unprocessed Glycyrrhizae Ra-
dix: C.processed Glycyrrhizae Radix at 160 °C:
D.commonly processed Glycyrrhizae Radix: E.
processed Glycyrrhizae Radix at 190°C : solvent.
acetic acid/n-butanol/1.2-dichloromethane/H;O
(4:1:6:1): detector.10% H,S04(105°C. 15 min.). *
445 nm.

transformations}o} M2¢ ¥ H22 & A
2 Aoz 7S £5% ethylacetate2 88
o ethylacetateZ& 4ol met A78-8v) CHCL
/petroleum ether/acetic acid(8:6:1)2 TLCE
#sto] uv lampstel chromatogram #4t-
anisaldehyde Aleg WaAlA €& chro-
matogram< 22t Fig. 52 Fig. 6ol A3ttt
Fig. 5% Fig. 69 Jeld viet Zo] BEF GA
(Rf 0.55)7} 43311 e 7H&(Sample-A)oIA
= @35 ot Sample-Bet Sample-DellA
= #@aslo] 22 %e] GLol gl d&d GAE A
$EL ¢ £ ek, 2el: Fig. 590M Rf 0.449
gae 257t F7igol Wt o el FHEE B
o Q1o Fig. 60)Me R 0.239) €3¢} 160°C
2 e 22 (Sample-D)eli Wol 2EEE @
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Fig. 5. TLC chromatogram of EtOAc layer of Gly-
cyrrhizae Radix by processing. A.glycyrrhetic
acid std: B,unprocessed Glycyrrhizae Radix: C,
processed Glycyrrhizae Radix -at 160 °C: D.com-
monly processed Glycyrrhizae Radix: E.proce-
ssed Glycyrrhizae Radix at 190°C . solvent.
CHCly/petroleum ether/acetic acid(8:6:1): detec-
tor. uv 254 nm.

T Ao AE2Fo] AR TS Dol osid 24
= 3 g 2 ARl 2¥ES ¢ & A

EEHNY-7IE HEE o8 FEANEAAYE
Table I AA1&3ct. Y Sample-A¢t Sampl-
eDollME A o EH oz 7 £¥28E
vehiy A Sample-BE 4tA o2 of & of%
£838-2 Jepd S & 4 Atk 53] A 10
mg/mle] FxolAM ¥ Sample-BE Sample-
A =% Sample-Dell ®lste] o 10% F x| 48
HETE e e & AU

In vitro®IM XIZHASL0] 0|X|= &30} - 87 2
FAS ] T AAIEE Y e e &
A ZHAE Table Il Jetiich A Sam-
ple-Ast Sample-B9] 7 -folle Zd9 s &
d AARNE FAAHEAE vl T
10.0 mg/mlllA} Zt7} 29.0% <} 24 5% Asi&&
VERRA T whde] e Sample-D2! B4 A%
AMe g 4F¢ v R 10.0 mg/

201

E D C B A

Fig. 6. TLC chrcmatogram of EtOAc layer of Gly-
cyrrhizae Radix by processing. A glycyrrhetic acid
std: B.unprocessed Glycyrrhizae Radix: C.pro-
cessed Glycyrrhizae Radix at 160 °C: D,commonly
processed Clycyrrhizae Radix: E.processed Gly-
cyrrhizae Radix at 190 °C: solvent, CHCly/petrole-
um ether/acetic acid(8:6:1); detector, HSOsan-
isaldehyde reagent(105 °C, 15 min.).

Table L. Hemolytic effects of Glycyrrhizae Radix
and processed Glycyrrhizae Radix

Absorbance
Sample Conc.(mg/ml) (415 nm)

Control - 0.039
Sample-A 1.25 0.161
25 0.564

5.0 0.701

10.0 0.855

Sample-B 1.25 0.046
25 0.059

5.0 0.071

10.0 0.080

Sample-D 1.25 0.172
25 0.182

5.0 0.718

10.0 0.918

Absorbance represents the mean value of tri-
plicate experments. Sample-A: unprocessed
Glycyrrhizae Radix. Sample-B: commonly pro-
cessed Glycyrrhizae Radix, Sample-D: proce-
ssed Glycyrrhizae Radix at 190 °C.

mig s=dMNE 155%F B FAT. ¥4 vlx
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Table IL Effects of Glycyrrhizae Radix and
processed Glycyrrhizae Radix on TBA-RS formation
in rat liver homogenate

Kor.. J. Pharmacogn.:;

Table IIL Analgesic effects of Glycyrrhizae Radix
and processed Glycyrrhizae Radix on the writhing
syndrome induced by acetic acid in mice

. Conc. Absorbance Inhibition

Sample (o/ml)  (53nm) (%)
Control - 0.355 -
Sample-A 1.25 0.340 2.8
25 - 0.321 9.6

5.0 0.295 16.9

10.0 0.252 290

Sample-B 125 0.333 6.2
2.5 0313 - 118

5.0 0.306 13.8

10.0 0.268 245

Sample-D 125 0.347 2.3
2.5 0.343 3.4

50 0.331 - 68

10.0 0.300 155

Ascorbate 10.0 0.106 70.1

Absorbance represents the mean value of tri-
plicate experments. Sample-A: unprocessed Gly-
cyrrhizae Radix, Sample-B: commonly process-
ed Glycyrrhizae Radix. Sample-D: processed
Glycyrrhizae Radix at 190 °C.

otZ sodium ascorbate 10 mg/mle 70.1%¢
A AZsHE YA A xRS YA

ZAHHO) olEt REZY-AF | HelHdesd
0.7% 23 d 49 S T8 xS writh-
ing syndrome2| Y= 38.6+1.575]/10% ) ul3}
o 23 Sample-A 200 mg/kgFA A= 21.0
+1.108)/108 22 p<0.0019) &A@ AAEI}E
Boln A¥E 100 mg/kgSolToAME tha oA
1= 482 nodch A9 Sample-B 100 mg/kg
3 200 mg/kgFd A 47 18.621.693) 9
11.4:’:1:7251/105-9_§ el Hlstd p<0.001
o ol ¥ JAEHE B FJoh. 181 Sampl-
e-D 100 mg/kg? 200 mg/kgSodZANE 2zt
24.2+2.353]9} 23.6+1.403]/10% 2.2 p<0.001
g A ENE BRY & AT HaFe
aminopyrine 100 mg/kgFolZAME 10.6x1
2131/10R 22 p0.0018) &3 A EHAE YEt
WAtk (Table D).

FAF F FUANLE AT v AAAGeYT
4 548 g2 Tl e 47.712.92%¢ vt 3
<! Sample-A 100 mg/kg® 200 mg/kgFd Tl

ol

=

Writhing
Groups ““Dose  No. of syndrome Inhibition

(mg/kg) Animals  (counts/ (%)

10 min.)

Control - 5 386157 - -

Sample-A 100 5 32.0%3.30 171
Sample-A 200 5 21.0+1.10"™* 456
Sample-B 100 5 186%+1.69"* 518
Sample-B 200 5 114172 705
Sample-D 100 5 242+2.35** 313
Sample-D 200 5 236+1.49"* 389

Aminopyrine 100 5 106+121 725

*Mean#Standard error. Sample-A: unproce-
ssed Glycyrrhizae Radix, Sample-B: commonly
processed Glycyrrhizae Radix. Sample-D: pro-
cessed OGlycyrrhizae Radix at 190°C. ***Sta-
tistically significant compared with control data
(p€0.001).

Table IV. Effects of Glycyrrhizae Radix and pro-
cessed Glycyrrhizae Radix on the duration of
hypnosis induced by pentobarbital-Na in mice

Dose Hypnotic .
No. of . Inhibition
Groups  (mg/ Animals dure.ltlon %)
kg.p.o) (min.)
Control - 10 47.7+2.92° -

54.8+5.82 14.9
56.8+4.78 19.7
61.9+2.26" 298
67.2£2.69" 409

Sample-A 100 10
Sample-A 200 10
Sample-B 100 10
Sample-B 200 10
Sample-D 100 10 52.84+:4.96 6.9
Sample-D 200 10 408+4.66 -145

*Mean+Standard error. Sample-Al un-
processed Glycyrrhizae Radix. Sample-B: com-
monly processed Glycyrrhizae Radix. Sample-D:
processed Glycyrrhizae Radix at 190 °C. **Sta-
tistically significant compared with control data
(p<0.01).

Ntz Hlat] tha FEAREE ARA7lE
A8 Bol} BEARCZ folabe WA &%
th, wtdo] Y Sample-B 100 mg/kg3 200
mg/kgFodTolre 2z 61.9+2.26%7 67.2t
269802 2o ¥shed p(0.019) #ol +4
Azl AAETE BEL & YU Y B
Sample-D 100 mg/kg? 200 mg/kgFd AN
27t 5282449687 4081466802 HET
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#Table V. Effects of Glycyrrhizae Radlx and - Processed Glycyrrhlzae Raidx ‘on GOT, GPT and LDH
i-activities on CClinduced experimental liver injury in mice .

o

Groups Dose No. of GOT GPT LDH :
(mg/kg.p.o)  animals (Karmen Units) (Wroblewski units)

Normal - 5 47.0+:4.89 2541278 1496.0+119.1°
Control - 5 1512.0+87.1" 1680.0+113.8" 21784.0+1418.9%
Sample-A 200 5 1080.0+103.5* 960.0+40.0* 11870.0+2046.8**
Sample-B 200 5 904.0+206.5* 1224.0+£206.5 5338.0+1245.8***
Sample-D 200 5 1520.0£81.4 1216.0+2214 20912.0+£3266.2
Silymarin 100 5 656.0+139.9*** 1130.0+143.8* 13904.0+1903.3*

*MeanztStandard error. Sample-A: unprocessed Glycyrrhizae Radix, Sample-B: commonly processed,
Glycyrrhizae Radix, Sample-D; processed Glycyrrhizae Radix at 190 °C. *Statistically significant com-
pared with normal data(p{0.001). ***,***Statistically significant compared with control data(*: p<0.05,

**: p{0.01 and *** : p{0.001)
dlsle] b 2pol 7} gl v Table V).

In vivodilM2e] CCl, ZHE 7 MF0IM ZHEs]
M- CCLE ATFosid a8 AF e
%4 AE=Z ¥A9 transaminase(GOT, GPT)
TAEA =9 lactic dehydrogenase(LDH) &4
BAEE Z351d 1 23E Table Vel A8k
th &, CCLEHE §d3 dzde GOTEAE:E
1512.0+87.1 Karmen unit2 37379 470+
4.89 Karmen unitell ®#lated p(0.0011A] {-oi &
28T Aeg Be Fo0 A9 Sample-
Ast Sample-Bel 77t 200 mg/kg%d TN E
7}z}+ 1080.0+103.5 Karmen unit® 904.0+206.5
Karmen unitZ el vlste] p0.0544 #2
g AedArnE Y £ 0oy A4
Sample-D 200 mg/kgFel FolME 1520.0481.4
Karmen unit2 ¥d& A3 2438 4+ gk
33 GPTEHEE CCLTE Fod dzde
1680.0+113.8 Karmen unit® A4a] 254+
2.78 Karmen unitell ¥sted p<0.001e1A #-<1&
A28z 45E B FU2v Y Sample-
A9 200 mg/kgFAwolA = 960.0+40.0 Kar-
men unit2 p0.05°14 #g ASAAEHLE
wgg £ slodth wide] gdol Sample-B4
Sample-D 200 mg/kgSed FAME 22} 1224.0+
206.5 Karmen unit$} 1216.0+143.8 Karmen
unit®? fxe Hlste] AR st FaFE Rojut &
ARe 2 fFolxke AFHA &ut. ¥ F LDH
== CCLEHE T8 gz 21784.0+
1418.9 Wroblewski unit® 2479 1496.0+

«@3&(34)7]*8 FEe BHE 3 .Ee

119.1 Wroblewski unitell Bl3ted p{0.00114
fol@ BABARS] 45T 2ol Felom P
Sample-A 2 Sample-B9| 242} 200 mg/kgF
TolA = z4z} 11870.0+2046.8 Wroblewski unit
s} 5338.0+1245.8 Wroblewski unit2 £
AsdArdes #FYE £ AU ddo FY
Sample-D 200 mg/kgFAFAME 20912.0+
3266.2 Wroblewski unit® &l njsle] 8o}
2 Aol7t gtk IANZAEE AL silym-
arin 100 mg/kgFolFolMe 4% GOT, GPT
9 LDH #428AEE FASHA AN SE ¢ &
AR

ik

d
-
ya

' gz

!

T2 1(1!%5)“ KaFk(EA L Ea]$m
A Aee dAE golgt & &
o FE(ME)JE} e w718 B B9 Ae W
s, ZHK) 2 e Bl 79M He ®
ojnjste g TE2A(EK) T BE ol8a 7t
AYshe WPS £ old FAd T2
& wg 29 FoEVL e Wit E
o] HYEE st vo EFo] glka A
{E} asa W 71 AR A8H A
o] Fof whdso] & ietE & FFgFAME
g g 747

= Agte A& A o] §8 T Yk
oA o] o]&Elm glon L Fgol o
A7A} o osla] ¥ b e F2E W6

%
0
b ©

T Y0 (o
o%

| mE?. g o
22k mlo m(o

N
e
oo
L.

L]
W
_9,



204 .

of $Alof o8 gHae el 8 489 transfor-

mation3} transformation®.2 Y48 Q¥ <
& FejgAdo] ¥isl 2 o AlgEn =3
BN E S@ e el F2E £A3 A3}
I 9lE Aol Ftate] AP & o) 4 V5L
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B w5 22 2R R AES It
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2 ALY GLe BE AN HEEed 2 8
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T2 ol9] RfF0.24, 0 44, 0.619) AR 9N AdE
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SHE ¢ F Yo AE2F YN HEL dd 93]

_Kor. J. Phafniacoggif

o] 24571E B9 £@ A2 ARl wAEE
© @ 4 Aot mEbA, SRS Aol wek R
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