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Study on simultaneous extraction and purification technology of glycyrrhizin acid
and liquiritin based on ceramic membrane ultrafiltration technology
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Abstract: Objective To establish an extraction and purification process line synchronization suitable for industrial production of
glycyrrhizin acid and liquiritin. Methods The extraction rates of glycyrrhizic acid and liquiritin were as indexes, orthogonal test was
performed to determine the optimum conditions; The retention rate of glycyrrhizic acid and liquiritin and impurity removal rates were
as indexes, the best ultrafiltration process parameters were optimized by orthogonal test. Results The optimum extraction conditions
were as follows: 0.75% ammonia water (24 times), extracted for three times, each time under 60 min, average rates of glycyrrhizic acid
and liquiritin were 98.3% and 72.3%; The best ultrafiltration process parameters: 10 nm inorganic ceramic membrane, pressure of 0.12
MPa, temperature of 25 ‘C. The average retention rates of glycyrrhizic acid and liquiritin were 99.3% and 98.9%, and an average
removal rate of impurity was 23.3%. Conclusion The experiment adopted the joint application of inorganic ceramic membrane
ultrafiltration technology and ammonia extraction process, and it has realized the glycyrrhizic acid and licorice glycosides extraction
and purification of synchronization; The process has low production cost and good safety, and is suitable for industrial application.

Key words: 1glycyrrhizin acid; liquiritin; extraction rate; ultrafiltration; retention rate; removal rate of impurity; industrial production;

orthogonal test; inorganic ceramic membrane
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FRILWIA AR T SR ORAE, A A
i, AR AR EE, TRENAT
Aot S AT BARHFST R 2 M RAE LA
g PR BURS T IAE TR, R, fE
by 20 DR K S T RAT T R
FRT S A0 H R AN H S I ALt 7 4R 1
B2, ERZ IR T HET, B 1 Ak
PR, TR PRI 1 Ry B R
P By, 53 1 RS gk 7, IXREANE B
H TR R VR ol SO AR 77 AR S v o 2 ARG T
# A BRI A st 2, IR R B
TR RCR BER AR L, T
B AN =, HERRR TS =0 . AT R
T2 A IE PR e, AR S 56K To AL B e s
TR ARG UK SR T 1A B 1 H S g A
H S (0 FED R IR 2lifh, B Aedem B 5 g R
R BRARA T A, A H BRI TR R R SR
1 XEEHH

DZF-6090 B H A48, Filgs5 Bt A A
BN ) s SIM Wi 5 e 6 1 2% B B IS (10,4 20 50 nmD),
HE A TG AR ABT100-5M HLF R,
fli[H KERN A7); Agilent-1206 BB A (A i84L, £
& Agilent Chemstation t&i T {Euf, Agilgent-1206
FH 704, Alltech ELSD#2000 7% 7% Y 6 46 i
%, [ Agilgent A F]; Zorbax SB-Cig 7> HTAE (250
mmX4.6 mm, 5 pm), FUNFENTREHEERA A ;
AKRY-UP-1816 RUEBLI/KAL, Bl IR TR R
JEABR A

HRZM T 22 M T B 2 iy, & Hkh
P2 KPR AT W B % e, A SR s A
YW ¥ Glycyrrhiza uralensis Fish. [P AR AR
2o TR R (LS 110731-201418, i
340=93.7%) FIH AT (L5 111610-201106, JiT
HOMH=93.1%) 08T R i 2 S e BB
LIE NS, AR, AR o Hrat.
2 AEEER
21 HERMEBEENEENE
211 WRREIEIA CH BER . R
T RS S, FEEFOE, N 70% SRl e H
7 201.5 pg/mL A1 H HAF 21 pg/mL (KA 0 B
W, BUKFETPORAT, &

R T = H R R L T /1,020 7
2.1.2  HEZM R E S O R A

K G355 4902 g WEKE, BHIEHEEMR
W, 0 70% 00 100 mL, #55E, FRE R, AL
H(Zh# 250 W, % 40 Hz) 30 min, 4, H
70% LN IR ) i, #525), 0.45 pm TUALIENE
e, BRI, RI1S.
2.1.3  HAESRIRE SRR e RS BRI it v
1 mL, EHIEHIEHT, N 70%LEE 100 mL, %
FE, FRoE U, HE A ALEE (Th% 250 W, % 40 Hz)
30 min, J#A, H 70%GEEFRN R IRCR A TR, $25,
28 0.45 um FAFLIEMEIERE, HULRIEd, R4S
214 (BN B (PEZGH) 2015 FRR
S H IR PR E I E SR AR A T DU AE
2.1.5 ZMERRFEH kiR 1.0, 2.5, 5.0,
10.0. 15.0. 20.0 pL JRAXF IS, N 0l
FHETESCNE , DUE B A A R (Y, SRR
MARRE QOO PERDE 2, 19 H SR Y=
3039.6 X+1.223 1, R*=0.999 9, £V 0.021~
0.420 pg; HERRFIAT7FE: Y=597.68 X—0.414 13,
R*=1.0000, VLM 0.197 4~3.948 pg.
2.1.6 HHRFEMBOERENE ¥ “2.1.37 TRl
(R H BRE SR “2.1.47 TR 43T, %
[ A7 R S H B H Bt 6
22 EREIZMHAR
2.2.1  PREUAFIRIERE AR AR SE BRI RR EE L
BiRAR I, 23 R EUK L 3% KV A SR EGA
DAH e o R H S PR U S SO ) B R o
MR EATH %2 STV FREUCH 52544 100 g,
[AIEEEE 2 V%, FRIMAEEF 0.9 L FE[HIR 1.5 h,
AIFPREOR, W4EE 500 mL, 1% “2.1.67 IR 7k
MWe WA H s, 2R IE 1,

RERCR = H B A v P R i 2
o B g ek H

HH R =R T R 2 R

HH 1 AT, 3% 28 /KSR T H B RN H 5
PFEHCR Y m PR, HHERK, HEJE84)
B ORI RSAS, R 3% 2K BN H &

1 TEBHTHER. FEFRNEMEEE
Table 1 Extraction rates and extract rates of glycyrrhizic

acid, liquiritin and extract rate under different solvents

IR/ %
FREE - — HB /%
' e H S
K 39.6 28.9 63.8
3% IR 75.8 54.6 43.8
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222 WANREERIIFIE 4% “2.2.17 BRI
0, 58 KRR E0 53 3K 0.30%40.50%+0.75%
1.00%- 2.00%- 3.00% % H H R AN H R HUCR
(RIS, 45 J L3 20 AT 0, M2 KRB 50K 0.75%
I, H B AN H A PR RN A B R S, 25
B 2K AR R, SRR I, TS
LYLE P AR S HUSCR U R, EHL 0.75% 207K
A P o

%2 FRGBESHEKERNEERNEEHMRNE

Table 2 Extraction rate of glycyrrhizic acid and liquiritin

under different concentration of ammonia

KRR % HERIRIR%  H IR %
0.30 50.6 46.1
0.50 59.3 48.2
0.75 86.4 64.6
1.00 78.4 58.6
2.00 77.6 55.1
3.00 75.8 54.6

223 IERLSME  ERRRK SR L, B
K& (A) $REURTE (B). $2BGKE (C) K%
SRR E, DUH A S SR R SR A Fe b
WATHEE, RO = (H FE RIS IO + H R I
22, R Lo(3%) IEACBETH It e H HE M A H iy
BB AT « FEHZAKPER S IEAC IR IR 5
T BT R AR 3. 4.

FH 3. 4 al %0, SEMERI R 2 I EER)T A
AKHE (A >HEU T (B) >$EERE (O,
HBAESRM A AsBLCs, HIFIEE AL B XSS R
A WEER . G &40, Wie H B A H 5oy
RS HEER L2414 0 AsBoCs 414, BT 0.75% % 7K
24 %, [FIRHEEL 3 ¥R, HFK 60 min.

224 HAETZRUFRE  SFECHEZH % 300
g, L3k, MRIEIFIE R T E ABCs FATHEHL
3K, WE HRRR ISR 0 98.2% 97.9%
98.6%, “FIYHREUE A 98.3%, HEHF IR 735l
N T2.4%. T1.7% 72.9%, “FIREBUERA 72.3%,

H RSD ¥J/NF 3%, UiliZ T ERE 1T,

23 BELZHR

2.3 RBORAIHIE e DR R I T 28
Y, 23 SIRRECH BE258E 1.6 kg 14 H B A H HE
PR, R E I IS, RIRZIL 3 000

*3 RRIZEXRRBER
Table 3 Results of orthogonal test on extraction technology
D REE% 4Gt
(EH) HAR HEA EH/%

WIS A/ME B/min C/IK

1 12() 90() 1(1) (1) 675 541 608
2 12(1) 180(2) 2(2) (2) 828 586 707
3 12(1)270(3) 33) (3) 854 610 732
4 18(2) 90(1) 2(2) () 777 603 69.0
5 18(2) 180(2) 3(3) (1) 866 690 778
6 18(2)270(3) 1(1) (2 862 615 738
7 243) 90(0) 33) (@ 9.1 671 79.1
8 24(3)180(2) 1(1) (3) 949 684 816
9 24(3)270(3) 2(2) (1) 975 660 818
K, 2047 208.9 2163 220.4

K, 2206 230.1 221.5 224.6

Ky 2425 228.8 230.1 22338

R 378 212 139 34

F4 RMIZHENN GREH
Table 4 Analysis of variance on extraction technology

(composite score)

WZERIE MZETV M HME FME Pl
A 240.140 2 98.959  P<0.05
B 94.127 2 38.788  P<<0.05
C 32.807 2 13.519

D (%) 2.427 2

Fo05(2,2)=19.00  Fo1(2,2)=99.00

r/min 2.0 15 min, WEE VW 8 2 IR EIE WS T,
.
232 GBI T ESHAANCT K A i
BT L H R H A R B R BRI A VPN 4R
b, R Lo(3%) IEASFXBIEMALAR (A #RAEIK
71 (B) BHEREE (C) HHATIL, HRFEKFE.
IEACRI SR JT T di R WA 5. 6.

B 2 = CAROBUERE 5l 5 o — B FE 0 D )R8

PR B 8 = P 0 H B R B B R R s
B

% 5 BT A, sEm & Fabr iR ko>
MAHER: B>A>C, HH: B>A>C, B
He A>B>Cs BUFIM K570 0 4 H R
AsB,Cp, HEF: A3B,Cy, BRATER: AB,Cso. it
Tzt (& 6) AT, T H R H AT,
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Table 5 Results of orthogonal test on ultrafiltration technology
W5 A/nm B/MPa c/c D (i%%) R BRI /%
HER HEH
1 10 (1) 0.08 (1) 25(1) (1) 92.6 90.6 20.1
2 10 (1) 0.12 (2) 30 (2) 2) 97.2 95.8 21.4
3 10 (1) 0.14 (3) 40 (3) 3) 90.2 89.4 20.8
4 20 (2) 0.08 (1) 30 (2) 3) 92.0 93.1 14.2
5 20 (2) 0.12 (2) 40 (3) @) 95.8 96.4 17.2
6 20 (2) 0.14 (3) 25(1) 2 90.1 87.6 12.8
7 50 (3) 0.08 (1) 40 (3) 2 93.9 95.1 72
8 50 (3) 0.12 (2) 25(1) 3) 99.1 98.5 8.6
9 50 (3) 0.14 (3) 30 (2) ) 91.2 92.1 6.2
K am 280.0 278.5 281.8 279.6
K oy 277.9 292.1 280.4 281.2
K s 285.6 272.9 279.9 281.3
R s 7.7 19.2 1.9 1.7
K it 275.8 277.6 276.7 279.1
K yriin 277.1 290.7 281.0 278.5
K ypirs 285.7 269.1 280.9 281.0
Ry 9.9 21.6 4.3 2.5
K e 63.2 41.5 41.0 435
K piresn 44.2 47.7 42.8 42.4
K prex 22.0 39.8 45.2 43.6
R e 41.2 7.6 4.2 1.2
*6 BEIZAHEDH
Table 6 Analysis of variance on ultrafiltration technology
. HER HETr (P
R TOEETAR FAf Pi  HEYISM O FfH P EEVLIM OFH Pl
A 2 6.86 11.308 19.296 16.992 291.927 1412548 P<0.01
B 2 73.147 120.571 P<0.01 78.029 68.714 P<<0.05 11.527 55.774 P<0.05
C 2 0.647 1.066 4.016 3.536 2.960 14.323
D (iR %) 2 0.607 1.136 0.207

F0>05(2, 2) =19.00 F0_01(2, 2) =99.00

FEBWHEEMN, XBRAENS, HEA BYA
B,

LRGN, DEE B LUK 2 AKPRUE; &R A
e B (P<0.01), MOEHEUCE 1 KF
AR MK C XS IRFR L RETE (P>0.05),
AR YR S B LR R (H PR A 1)
I EART LI REIE G R, EEGE | KPR, 25
AR ABCy KA A N AR E T2, ]

10 nm [ TEHLFE AR K F7 0.12 MPa FURHR IR EE A
25 CH&AF FHHATIEEIE.

233 HETZH0E ol FREUE — /O H R %
32kg, L34y, #2317 W RNERE)S, M EiRE
FEEEIE T2 A B,Cy TR, 73 H B OR B 2703l
M 99.4%. 98.9%-. 99.7%, HEIF{RE 5N
98.6%- 98.9%-~ 99.1%, BRA%HE 754 22.9% 23.3%-
23.7%, H A R B 50 h 99.3%
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98.9%, EIEL TR AHRIL 23.3%, RSD /)
T 3%, UHIZ T 20 il 1F .
2.3.4 @SS FEROE SME PO R ST AR
WEEN T 28T S, W FEL T Tl
FHAE A S50 0] R 8 1o 5 e 247 0 6 00 e s 15 D
1TWE98, BIFE 0.12 MPa &5 FRESE e I 1)
Jei, BERE 60 min $2H 1 min PYEBUEZW, I E 1A
BFC, HEBEER (D. 4558 0. 60, 120, 180.
240 min IS J 4390 % 34.00. 21.25. 20.00. 18.50.
16.75 LAm*h), &5 5L W B B I N o) (EE K, J
B, HAT R A B .

J=VITXA)
V NIREAAR (L), T R ICREIR 1] Ch) 4 S A 2RI (m)
2.3.5 HIPEMLEVE AR VRS K
(AT FH 2 iy P sk Ve 4 43 2 R EAHOG, ARSI
IR AL R IR g 4 SRS, SRR . IR YRR
A 3 FEVERIH & T7 SN A TR UG, HARE
VeARIEC g Ko7k © SKAERGGIE 2~3 Ik, 25k
PFEATC A @ Bl 0.45%% KR, 0.45%
2 DY Z R DYAN R 1.0% S B AL B, TEERTE
YE 60 min, #HE<60 C, FHAIKEDL 2~3 IX;
@ MRIE: 2.5%HREEAIGHNEDE 60 min, A<
60 C, FFHAKER: 2~3 % @ FAbrE: 0.45%
WAIREN, FIWSRR I A pH ik 7 A4, #59F 20 min
Ja RPN ATEH T, PRI 40 min, i
20~30 C, PH4AKED: 2~3 K.
2.3.6 MEAKE R RN E ARSI TE R
FE AR [ B2l s ), KA
—Zf RBFE KLU 25 C. B ) 0.1 MPa {44
T, D A Ak T LA 10 nm B PSS e s Tl
WRALNGOL, W g5 F WK 7. g5 RELW, Wi «2.3.5”
TG BE 75, WAL AR S0 R FH 1) W e B 1 Pk 52
RILF] 100%LL b, L vE VA AT, BIR T
ZHIE T M T

JRAACGH R EZ () =Joly
Jo NIV JE LAl 5, Jo ) G A O

x71 RAKBEEHRERNE

Table 7 Determination of recovery rate of pure water flux

W5 Jo/(L'm %h™h Jo/(L'm *h™") "%
1 254 256 100.8
2 250 253 101.2
3 249 251 100.8

3 e

A SEBG 1B FH /K A s D6 H B A R ) D
P, AR EOEE] 0.75%0, HARBUSR 5 X
Rk P Z RO R A, RO A R I
ICT CREHREL,  H T2 KO nT AR IR K 23 1
X%, o NCHERAH S e salith . R
R, Frfsrs Ml ERl. Exd Likss, Aszi
P e AR SRR T 2N, A48 B R
HEAFRIER, A8 2% T 20K H IR 12
s ATERAE H SRR AN H I Al

TR IGRAY EAR, T5r K I R TeAL
R e 0 /A A S 5 o NI B U MR A E4
THBIEREARAE P BN o O A SCIRIGE X H
B U B IR AL £ 5 T A Lk 2, (E
AHUBRR AT S P22 . HUBRSREEAR ., 5278 B S5k s
b, LElAL T 2 IR IR L R v 5 T R A V5
WAE G i, T2 mA S, iR L&z Tk
RIERITE, AR IR, AR SR IR TE AL
FRUE I UG s, pep R Ear, Ak Ais e
TS S T AR RS Gl e, A7 R I T A
M5 ARSI OE R R, (A2 5
WE TSNS, HAEWEARYERRPH, WL Tk
T AEF= R

H T IR ZE A AR I s T DA AT 0 B A i ]
AR5 LR AT 5 Y e, Bk, ASEE
R AL R T Rt T, 2 TSR
R K e ) 1 B KU ARG R LR
PRUE T4 H R IE T2 AR R 1l S0
H Dy, % L ELE TP, AT 2 2 K 1
THUE AR I Ay . ASSEIAE L 2t
Firp, HEEIE T RIS KA 24k L)
T ORI B A g 2B 7= I R B ) AN S R 3
G, Pz L 2AMIS, 2atElf, &6 Tk
Y

AR S DL A BRI, ST H BERR AT T
ARSI, 0 IR R 25 T G4 KAy
T, AFAFRBRG B R B RS, h R4 ) 4L
FOURe ] A A4 H 5 AR PPV — 25 43 8 H i A
A BE T A

S 3k
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