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I 3D-QSAR J5 ik xR A AT S
Wk 4544 (1) p53-MDM2 &5 &I R AT T 4k 5
W ERIE ST, A9 20T BB U K AR RE T
CoMFA Hl CoMSIA #E%, W 4iigdb A2, A
CoMSIA BRI RN ) 4518 S H i, 4ia iKY
5 Bl T e mis e S W R A R =, Jrp
AL AR S BOR, SLARI SN,
AR Btk A s PER) N7 p53-MDM2
gi e AR gt T RIS R .
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Semi-bionic Enzyme Extraction Method of Glycyrrhizic Acid in Glycyrrhizae Radix et Rhizoma

ZHANG Hui, ZHAO Tingting, DAI Liujiang, YOU Xiaojuan, GUO Zengjun*(Faculty of Pharmacy, School of
Medicine, Xi’an Jiaotong University, Xi’an 710061, China)

ABSTRACT: OBJECTIVE To study the suitable semi-bionic enzyme extraction method of glycyrrhizic acid in Glycyrrhizae
Radix et Rhizoma. METHODS pf-Dextranase, pectinase, extraction enzyme and cellulase were tested to determine which one
was the most appropriate enzyme for glycyrrhizic acid extraction. The cellulase was selected and the semi-bionic cellulase
extractions were performed in orthogonal experiment with three levels for three factors. Content of the glycyrrhizic acid in all the
extracts were tested with HPLC. RESULTS Based on the content of glycyrrhizic acid and the extract yield, the preferred
process of the orthogonal experiment was determined as: extraction temperature of 80 ‘C, extraction time of 2.0 h and solid-
liquid ratio of 1 : 18. CONCLUSION Semi-bionic enzyme extraction is an economical and effective method for glycyrrhizic

acid, which can be used in the extraction process of Glycyrrhizae Radix et Rhizoma.
KEY WORDS: Glycyrrhizae Radix et Rhizoma; glycyrrhizic acid; semi-bionic enzyme method; extraction process

H ¥ (Glycyrrhizae) . FH(Leguminosae sp.) H
Y& (glyeyrrhiza) %), VMRZEANZ, ey
M2z —, BEBRANGHT R, L
P RIZE, ARG 2 ot HR g R
. g ke, 2
S, AP DIH IR AN . HERA
FHORTE MR PutgRyUR e e, i
ok, AR R A PUGEOR AR, 5l
AL PE 25 A v R Y, R RIS A R AR (R R
7, HETRIE BERE 200~300 £iF, HHE &
I AN, R At A AT,
JE AT N B AR T, WK
IRK o RILIR 2 RAR W 708 BN B H R 42
HORS ) T 2 Mo .

HAr, HRERMPEE TR 1E 5 Rk,
B @ KSR IR AL, WG 1K B 2% 3R h 2
(1) 56 RE D7V T H BRI 5 B, i s i Bk
P AR . RIS AR R R > 50 R = A
A2

2 {)j 2E -5 (semi-bionic enzyme extraction) &
LA AR S BGE I SE R S AR P £ ok
(W) —FpHr b e BT, B AnxE e —0
WFgTrp . B R S B % 4 1O Bl v 24 Bk
ATTUAL TR, SR IL A0 B e S5 ), IR B8 o0 5
o, SRR, AR O, RS,
FRYCE A AR W B, ) 25 B0y
HATIRI . WVRBEE B S| T Ak sy, NHIEH|
WEYEIRGERAL, 1y HOA T ORUERG NS PR, S B0
JEREAE 37~60 CZ MY, IREAR TT LA deE S i v oot
1B PS5 IRIA

ARSI B X 7 AR - A AT IE A et
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H&MRIE, R BRI T E40F, A HER
(RHR T Z AR A — B 1 i
1 UES5RF

PHS-3C %Y pH v (_ FHRMUER AR B A7)
Mellter AE240 - K>F-(Mellter-Toledo Group);
Thermo Spectra System P2000 = &0 AH €4 135 % (32
Thermo A ), i 414 Diamonsil Cj5(4.6 mm X
250 mm, 5 pwm); RS RAL(H A AR G HAL 2 bk
PR 54

HE, W AR Mt R, @
T K 27 P 2 Bt 24 2 3R 501G B0 % W 2T W)
HERZE . TR R (& 99.98%), 8T
[ 25 AR RS e BT, i 110731-201116.
I A4 MG SN B SR .
LEE. WRRR. UKBEIR. mAR. T KEBRA
TN KA BRI R b s W
FHH S R ik 4t
2 HESHR
2.1 FruEdh &g s

FEHFRE 10 mg H B FRXT & T 50 mL &l
H, I JE-0.05% 5 IR KW (40 & 60) VR 7l e 4%
AR, BT 3 DR 8 R o) AR 0.2,
0.4, 0.6, 0.8, 1.0, 1.2 mL & T 10 mL &+,
IEFIE RBZE, #4. H 0.25 um JERELLE,
SRJG 5 WIERE 25 pL, BEANRFEVERE 3 k. B
EREE AR, Ry 247 nm, EIEAEY
Diamonsil Cg(4.6 mmX250 mm, 5 pm), 7N
1.0 mL-min "o BP0 IR AL bR, H R
W RAARR, exflbruihde, RIFLME RN
Y=409 6021.43X-4 249.02, r=0.998 6, ¥ /% iz [ &
0.004~0.024 mg'min "',
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2.2 FRWITE

221 FMERE A RIFRE 4 G HEROR 10 g, H
50 mL ZE1/KZIE 24 h, FIFr IR FIE IR A — 4 ¥
pH N 4.5, T RlinN 0.05 g B-H 5K H i . R
JKeE S B B AT 4 2, SRS 50 CoK i iR
2 ho B S IEIE, 23NN 100 mL 70% £ 1 [A] 3
2, BRHR2 he HIFRIGE, WEATHRMARE.
Iy L 40 mg R EE T 10 mL B+, nishH
WIBRAEE N E BRI, #5. H 0.25 pm JEMRE
U, HEFE 25 uL, WE U S E, 4RLE 1
WRYE T B FH SR 2, PR 4 LW AE N 10
A - 0 A W

X1 BRETREFSHERSGS

Tab 1 Comparison of extracting process by four zymolysis
methods

fify THFE Y% EENAIE A
3~ 2% i Tty 39.29 0.806
P 39.53 0.830
SR g 40.61 0.867
YL FE T 43.21 0.870

222 CPOTAE-BRAIEAC BT R HGEEE SR X
I IAIACERB LA 3 A S, RIS 3 A4

K IR (60, 70, 80 °C), FEHURIAI(1.5,
2.0, 2.5h), BR&EL(1 10, 114, 1: 18 gmL ™).
KH LOBHIEAZ R HEAT IR,

223 CPOIE-EREAREL BUHEOR 10 g, I pH
2.0 MFFERIR-WE IR A — B2 v, 50 ClHIRAR Y
2 h, R)FTHEZE 85 C, f£FF 30 min, i pH F
4.5, TN 0.05 g £F4EEM, T 50 CKUTHfE
40 min J&, SIE, KN pH AE5 A 7.5,
8.3 RTINS DU, P90
Sl T AN [F) PR3 55 T 7K AS T S T) (R 4 1 22 3
), B S IRERIGE, AT

224 HWHRHBRRPENE /755l 10 mg Bk
Pi APV R BT 10 mL &), niish
MW BAER A ER BRI, 8BS, JiE BNE
HWWHERE 3 Ik, IR 25 pbL, WA
I mL'min', JEEE T HERESE. 4074
IEAT SIS AT 45 R W3R 2.0 LLUH BRR 19 5 0 e 45
b, AR G5 BT v, s e K ) PR 2 R
b, HUCRIRBGRE, 2w/, i
I LEZA A A3B;C,, BIHEHGE S 80 'C, R L
1:18, FEHU Y 2 ho

F2 BRRT  RFEHHERER VG AE-TEZWE LIG3)ER LR K& Ro T

Tab 2 Orthogonal design and results of semi-bionic-cellulase zymolysis

ST A REE/IC B KM L C It} [&)/h THFE% TR RRIEIUR /%

1 60 1:10 1.5 62.00 0.685
2 60 1:14 2.0 72.83 0.796
3 60 1:18 2.5 85.46 0.900
4 70 1:10 2.0 61.81 0.678
5 70 1:14 2.5 76.32 0.830
6 70 1:18 1.5 82.52 0.895
7 80 1:10 2.5 62.14 0.758
8 80 1:14 15 77.31 0.945
9 80 1:18 2.0 85.07 1.093
K1 0.238 1 0.212 1 02525
K2 0.240 3 0.257 1 0.256 4
K3 02793 0.288 5 0.248 8
k1 0.079 4 0.070 7 0.084 2
K2 0.080 1 0.085 7 0.0855
k3 0.093 1 0.096 2 0.082 9
R 0.013 7 0.025 5 0.002 5

TG B>A>C

MK As B; G,

L e A3B;C,
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2.3 ik
231 UESREEE RS EE0.2 mgmL ! H R
XTI 1.2 mL 5T 10 mL &5, s
WBAES AR 2B, 5, I8, HEEHR 6 K.
RSD 4 1.89%.
232 HEM W ERCEOAE-EIERIORE
101.18 mg, ¥ T 25 mL &I, IR shAHE w1
WRIRZIEE, B4 FRZEBN 2 mL ERER S
10 mL i, I s AR A e B R X,
Pe5, huE, diFE. EH 5K, RSD 4 0.62%.
233 MFEMICER RS RREC IR A - F A
R E 186.18 mg, 73 7 NI A H B2 % 5 80%,
100%F1 120% (1) H FERA fA, BT 25 mL &l
o, IR BRI E B R LR, A K
EHI S mL ZEHCE T 50 mL SR, I shAH
W B R, B g, SR 25 ub, W
I mLemin~' o FHEIIREFICR . AR [EIBCR=Cin e
TRAE I A DU (B )/ bR & X 100%. P35 10
FERDECE N 97.50%, RSD 4 3.35%.
2.4 R -E VAR RS

I FRE 10 g HES, A 80 mL pH 2.0 7
BR-F IR AN i, 50 ClEiadk% 2 h 5T+
iM% 85 °C, fAFF 30 min, #RJ5 1M pH 4.5, 43l
T 0.05 g 274k 2, T 50 “C /K B 40 min )5,
kg, MBI 50 mL pH A2 5k 7.5, 8.3
(A7 B R - TR A — BN AR A AR BB, 0 il e
80 C R4 2 ho ZA TR . 700l 10 mg R H
HT 10 mL &, RS R ZIE, 5.
BhyE, rNEERE 25 uL, ZFR IR 3. TTLUE
PP -4F e R UE T 2% e, HA T,

%3 BIEEHER

Tab 3 Verification of three batches of medicinal materials

vk TEHBEY% H ARSI /%
1 73.01 1.009
2 7235 1212
3 85.04 1.121
SEEIME 76.80 1.114
3 itig

HR R ZERGM, TR, YRS
R, ORI 2T 2 22 AT M A vl ARSI R ) 21
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Yk, R0 E o, HE GO R R IG
B i A 8, SN RE T 25 08 o B WA
Hi, Femm TRIACE, HRBOIMAH LM &
B, BRAR T HRIUSA, e T adr i

PO AT e R ICH 55, KKy T
W, BRI IO VAW R HUIR T 21 4412345
P RIRE D) 20 e, A4 P ) KRR, X T
KGRI RN, e AT A W] AR I H 5 252
PR AE RT3 REA S B R 45, 38 223t —
AR RV
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