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Preparation technology of glycyrrhizin acid based on ultrafiltration-
complexation extraction technology
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Abstract: Objective To establish a technique for preparing glycyrrhizin acid (GA) by ultrafiltration-complexation extraction.
Methods The effect of pH on the extraction rate of GA from ultrafiltrate was investigated in the range of 4—38; The orthogonal test
was used to optimize the technological conditions for complexation extraction of GA; The extraction conditions of GA were
determined by investigating the type and concentration of the extractant. Results The optimum extraction conditions for GA were as
follows: pH value of Glycyrrhiza uralensis ultrafiltrate was adjusted to 2, TRPO-sulfonated kerosene (5 : 95, volume percent), volume
ratio of organic phase to aqueous phase was 1 : 1, and average extraction rate of GA reached 99.2%. The best back extraction
conditions for GA were as follows: 22.5 mmol/L NaOH aqueous solution was used as the stripping agent, the volume ratio of organic
phase to stripping agent was 1 : 1, the single back extraction rate of GA reached 98.8%, and the total transfer rate of GA was 98.1%.
Conclusion Ultrafiltration-complexation extraction technology can be used as a new process for the preparation of GA.
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HER (glycyrhizin acid) BHRHEREE 209,
AR, BRI FCAE S H R B A A, H ARG Tl b 3 R R KRR
Wile. HOR . (RATSE S AZTEE IO, JeAN BRGNS, TGS ATUR IR
S S — B R ARAVR A, BN REMAG 80~300 fif,  AYBSARALI. ORI, AT it
e, BEZ . (LR, BMEITLORTARR T R, AR RS, AR, S R,

WS HE: 2018-09-16

EeWB: EBxERREEERIE (81460608); Hili# HaliF A AR H AT H (1506RIIA034)

1EEREN: A W, J, Bhwrsg, WER i T 2FR. Tel: 18093189133 E-mail: 1126287338@qq.com

*BIEEE BT (1969—), 95, #dR, WA, BRI TZI 5. Tel: 13893467387  E-mail: wshch006@163.com



« 1324 ¢S

Chinese Traditional and Herbal Drugs 35 50 % %5 6 3§ 201943 A

A SIS T UK R DEAE 9 A BB R AL B R K R L
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Agilent-1260 T AH 14X, 52 [E Agilent A & ;
Hypersil BDS-Cis 7314+ (250 mm X 4.6 mm, 5 um),
FEER R RBHE A R A s SIM B e, &
TS TR A PR A 5] s MX-RL-Pro LCD 4% i #4 1R
S, KB LIAXAR I A R A

ZIREEALEE (TRPO), JFE7>%0>93.0%,
HRAT S TARA A Bl (2607, T4
IERAAR A O, RET RG]
WS, RN RS SEL TRHA R A A .

HERA (IS5 170916) WT 220N 17 #0245 471
Wiy, ZHIRPEA R4 BE S E N
S RVH BB AEY) H 5 Glycyrrhiza uralensis Fisch. )
TR AR, HERE RS, itS
110731-20161, ftE&ENlEH, BES%=>93.0%,
¥ [ 2 SRR AR s Ntk al,
B2 N A at, K NiERAiK .
2 FEEHER
2.1 HEBIEERSI&M

BUCH B 10 kg, FH 24 f58 0.75% %K B3
PEHL 3 K, BX 1 h, $REGEF 10 nm JCAL P &R

HER
A
C
HER
0 10 20 30

7E25 ‘C. 0.12 MPa J&3# FHEE, HIERIRGE 2
425 1 g/mL, %M.

22 HEBRHESSNE

2.2.1 IRV A U R N IR
&, FEEFRE, I 70% LEEH]SS H#ER 216 pg/mL
(X HE IR TR, & H

2.2.2  AEEEER ISR RS R B R
BEREMERB . REPME S 1 mL, BHEFELMH
o & 70% BT, FIE, A AL (ThEE 250 W,
AF 40 Hz) 30 min, A, 25, HBBIFEHES
50 mL &3, £ 045 pm MALIERRIERL, EXSE
W, R,

223 kI S (R EZH) 2015 FhR—
HH FLIUR ¥ HPLC W58 26 PR AT E o LA )\ JE
Bk lest A RO R BN 2 -0.05%
BRI, FRIEVEML: 0~8 min, 19%Z.J1E; 8~35
min, 19%~50%Z.J§; 35~36 min, 50%~100%/Z.
: 36~40 min, 100%~19%ZJi&; KK A 237
nm, 25 C, #FEE10pL. BISELE 1.

224 BMERFRFH 53 lRE B CH B 0T I S
W 1.0. 2.5, 5.0, 10.0. 15.0. 20.0 pL, EANE
ROBAH BB E o AT A AR (YD, HEFE
ROARAER (X0 (ERNAMZ, 5H R
Y=650.48 X—24.746, r=0.999 9, £k 5[ 0.216~
4.320 pgo

225 HHEBREGENE FK “2.2.27 BUNHI&RH
BRUERE e “2.2.37 TR S AT E
iR CAELEp AR ey =
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1 MEBEBR A). BEBRER B). FAERERE (C) FRZERR (D) B HPLC &

Fig. 1 HPLC of reference solution (A), licorice ultrafiltrate (B), complexing extraction raffinate (C), and back extraction (D)
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BUCH BEH (5425 0.05 g/mL) SiEE% A
ABGIIA 50 mL 208, BEIFE T ief R
BT TR 10h (25 vmin) J&, BFEHER
T2 H R A BRI L, AU A 2 Y
H R PRI 22 iE RS, TH R R RRAACH
[ HRFE=(Co—C1)/Co, Co NHHHIEW T HE
BRI IR L, G NS RIH H BRI BRI

HUREHL i A WU 5 4 AR B ZEBGRI I 50
mL BOE Y, FHIFE TRERSMCETEERT
B0 h &, BUTJZ REEBORN 2 H 5 R bR
I, WHEH RN RAERE [ RERE=C/(Co—
C1), Co NRAEBBHH SRR R

H B PTAARERCR AR AR, 1A R
ENUE PSSy 22

SRS R = AR XA R
24 BEFEMHR
2.4.1 GEUEM pH XM H FERRARCRKIW (LR
WMt i kB, HHEEER pH>6, K
TRPO-THAL S A AERGR, H A R A A T
G, MHFRRILTAEEER . 7 e R 2
B, FETRSRIG W T8 & ARG A R (&7 S
REFIRISE . WA N H B A U R B 2R L
LL 4% TRPO+96% T AL KL N AL G, 5 5 e
pH B H R PR P R AR B, 45 2R
W& 1. HEHIER pH BAE 4~8, HHERAERE
B IER pH {ELRTH R TR . 2 H B DB
pH>6 i, HHERRAEIE TR 0.
242 HBEXFWTEWI W “2.4.17 TLRER
AN, HEGEIEW pH BN H ERAENE ARG L%
MISEI . FETRSRE RN b, L1 TRPO AL
BRI 70 e CAD EIER pH {H (B). AL
KA (C) JmREER, KM Lo(3% 1EX
&1 BIER pH EX HEBIERP HERZERHRIFMm
Table 1 Effect of pH of ultrafiltrate on extraction rate of

GA
pH fti HERpgmL™) L%
SR Ll
4 17.16 8.02 46.7
5 17.16 1.29 7.5
6 17.16 0.14 0.8
7 17.16 0.05 0.3
8 17.16 0.02 0.1

WAk 4% & REHUCH BB H R R E LS
M. NEAKT R IEASRIGER IR 2. 2T
gL 3.

*2 EXRERITSHER

Table 2 Design and results of orthogonal experiment

g A B C D (FH) FHHE/%
1 3:97(1) 2(1) 1:1(1) ) 69.5
2 3:97(1) 3(2) 2:1(2) ?2) 57.4
3 3:97(1) 43) 3:1(3) 3) 39.2
4 4:96(2) 2(1) 2:1(Q2) 3) 84.1
5 41962 32 3:1(03) (1) 73.9
6 4:96(2) 43) 1:1(D ?2) 45.9
7 5:953) 2(1) 3:1(3) 2) 98.3
8 5:95(3) 3(2) 1:1() 3) 83.3
9 5:953) 43) 2:1() ) 53.2
Ki 166.1 2519  198.7 196.6
K 203.9 2146 1947 201.6
K3 234.8 1383 2114 206.6
R 68.7 113.6 16.7 10.0

*x3 AESH
Table 3 Analysis of variance
IR WETHM BB Fia BN

A 789.260 0 2 473556 P<<0.05

B 22353267 2 134.1196 P<<0.01

C 50.686 7 2 3.0412

D (RZ%E) 16.666 7 2

Fo05(2,2)=19.00 Fo0(2,2)=99.00

M ZESAT 5, R AL B 55 H EER AR
FEAEEMR (P<0.05. 0.01), F&E C xH
FIRAEHCR I W E VR, JRECE 1 KPR, %%
FRZIEEL AsBICy KFALA NS REEUH R
RAETZ, W HSHIER pH EHAMRRAEN
2, H 5% TRPO-+95%mi b i A2 & A 0GR, 7£
AU S AKAARILE 10 1 24 R T4 2L
243 BEFEERMETZ®HAE  BUE-—#t 0.05
g/mL FH FEIEW 50 mL, #5Eh BRI pH E N
2, HBWERSER3 %0, B 10mL, 5 5%
TRPO + 95% i 4, 45 vt 2 1 1) 265 5 R BRI 72 45 HLAH
KA 101 M2 T T4 420, HHR
REHLR 41N 99.5% 99.3%. 98.8%, HHL T4
FHEN 99.2%, RSD {H/NT 3%, BHIZ L%
BT VLT
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251 REHGMEHZLE  NSCIEERGHIEE R
FARR A o H B8 it B WLV R B B ) s, Al
Xt “2.4.3” WUN TS AEBGHIET R EEHC CH LA
KA A 11D, RERGRILE 4. 775
NaOH 7KigA/E N RZER, HHEBRRAFERES, &
RHUBR BT -

252 REAGKREEES N 1kt m R
MREEIE, ARIGH 5 [ ARG NaOH K [Z
W H BRI AR 5o, S5 R WK 5. AIFpEE
S AEERH NaOH ¥ FE IR, H R ER 1) I ZEHUR
WA, 24Pl 22.5 mmol/L NaOH 4 Jx 2% B A,
HERR I R IR Fik 98.8%, AR AEH ELAE

R4 REFRGHINEI H BB N ZE IR0
Table 4 Effect of different kinds of stripping agents on back

extraction rate of GA

Fiok HE R/ (ngmL™") KA

AN REERGH /%

ati K 17.03 0.00 0.0
10%Z 7K 17.03 10.76 63.2

2.5 mmol-L~! NaOH /K¥&  17.03 13.35 78.4

*®5 REFIREXNHERRZNERHNEMN
Table 5 Effect of concentration of stripping agent on back

extraction rate of GA

H R/ (ng'mL™)

NaOH/(mmol-L™) o I R ZERLER %
75 17.03 14.43 85.1
12.5 17.03 15.46 90.8
17.5 17.03 16.06 943
22.5 17.03 16.82 98.8

2.6 EEZEWMEKRZEEHIR HPLC 74

TR . HEABIER . 5% TRPO+95%fik
AR 48 A REEUAE A« 22.5 mmol/L NaOH J 2 Y
WP H R HPLC WA 1. 450K, HHERE
Sl T Hb AL B B 2 A R, PR s R R B
PR ZEHGR o B IE-28 A R IR AT F T H SR 11
il
3 g

28 AR IR T8 I e AU o RN A HGRI P o 2 (A
MH BERE AR A TR RN, AR BT T REEH]
PUHTIR A G, SEILA B H AL AU AR .
H TGV SRR R IERAR, EEVIEE

HLEER] P R BE AN 32 KA AR 3R ) 9K 52
Wi, PRIMAZ AR A B R 7 8 B
RO L5100, RS S R UL A v r] o
I AU pH B T 5 58 4t 1 45 21 4 R R e Y
AR o ZBOR 51 G B AU ELAELSe £k
S T H AT ARG AR AN, IR
SRAR AT AR RN ARG - K
BRI TR ARG AR BOR A H 5 RR 1 = A AN
AL A EEBOR R %

HE SR BOR A RUR & AR Ko7 2%
%, HHHM. TRPO SFHAARIMGEIEIEN, H
B 48 5 AR B T H B U H R IR 1
o, ARG REFLEL G E I, I, ARSI
HEIEIE AT EBOR, 76 OR B H B (14 RN A5 2t B
7 HERBOR T IR VAR T AR AR
TR OB KR L A, LA R O,
B 1AL AR, 4 A IBOR N T H &
Moy B EAT T, v H ER B T R TR
TZBkEk

FEA VG RTINS & A UH R, H R IRA
BRI, 2tr, HEBRSARIE, RIERGR,
FERC T pH HZRAE N, IR (O H F IR DL T
A, AR THREEER. FALRE R T
FEUETR pH (BN H SR A BCR AR08 FR G
JEVI) pH AH, 15 H SRR AR KBS &
1 ELE 0 28 5 BERCEOR SR AR B AR R B A ik
FEVE S AR, AR A A2 I 48 (0 H B IR
(0.05 g/mL) EIEHATHE AR, S HEAEL
I RR G SR LML, BT EAMETT L
AR, T AR TR, AT R T
WAL

HI T ARSI H AIAE T2 S 2B B 2 O H 5
Mo FEARSLIGMIEIF TZFMT, Sl 7 HE
P2 ML VR 280 4% 5 R B 1 B0l P 5 R R £ vt 2%
Fers, HRHIEM P S 1 H SR L 2% 5 A
L3R e 4, H S R A 98.1%.
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