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Preparation technology of liquiritin based on ultrafiltration-complexation
extraction and back extraction technology
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Abstract: Objective To establish a complexation extraction and back extraction technology for the separation and purification of
liquiritin from Glycyrrhiza uralensis ultrafiltrate. Methods Taking the extraction rate of liquiritin as an index, the optimum
composition of complexing extractant was first determined by uniform design, and then orthogonal experiments were used to optimize
the conditions of complexing extraction. Taking the back extraction rate of liquiritin as an index, the process conditions for the back
extraction of liquiritin were determined by investigating the type and concentration of back extractant. Results The complexation
extraction research found that the complexing extractant should be a binary complexing extractant composed of trialkyl phosphine
oxide (TRPO) and sulfonated kerosene. The optimum extraction conditions for liquiritin were as follows: TRPO-sulfonated kerosene
(9 : 91), pH value of G uralensis ultrafiltrate was adjusted to 4, volume ratio of organic phase to aqueous phase was 1 : 1, and average
extraction rate of liquiritin reached 99.6%. The study of back extraction process showed that under the condition that the volume ratio
of organic phase to back extractant was 1 : 1, 17.5 mmol/L NaOH aqueous solution was the best back extractant, and the back
extraction rate of liquiritin was 99.3%. Conclusion Under the optimized conditions, the liquiritin in G uralensis ultrafiltrate can
smoothly transfer from the ultrafiltrate to the complexing extractant and then to the alkaline back extractant. The total transfer rate of
liquiritin is as high as 98.9%. This paper can provide a new preparation technology for the separation and purification of liquiritin.
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W FRREERGEREFL AL ) ST, PR 2 A AU
AR M WAV 3 85 BAT ey s e A v e
PERPLFAT, oy s aifh H B g M H R . 8
R ERPGNH . =AM (TRPO)
AR ARAR 2 b AU S AKAARR L .
JET pH B 55 N O H S H AR HCR I, A4k
T T H B A U B 1 A R4 BSORT 2% 5 AL T
Z5H. B ER ARG RAEDORE,
E A H B (285 AR Th RASUCH S T
2. R FIRHE SR R E- 28 S A IEOR
TR — P R 08 T2
1 NES5HH

Agilent-1260 BHiAH TR Y, EE Agilgent 2
H]; Hypersil BDS-Cis 73014 (250 mm X 4.6 mm, 5
pm), FEER K RBHEA IR A SIM P2 EE e,
A IR AR TAR A R A 7] s MX-RL-Pro LCD 4% iE
HRSIAL, KA SEIR AR L A IR A A

IR =T 5 (CTBP), JH & 11T XU LA PRA#]
TRPO, EHFHTIVEHM THRAF; BEGW, |
RIEAWHR A .

HEHA Glycyrrhizae Radix et Rhizoma Wi+ =%
N 25 Y, SH R R K22 5 BB Ey
W A B R A SRV H BB H L Glyeyrrhiza
uralensis Fisch. [T GHUAIRLZE s H REE 0 IR L
5 111610-201607, JiiE»%$=93.1%) T HHE&
2R E R AL, O N tEREAl, KONRBAIK,
H AR 9 7 et
2 HEEHER
2.1 HEBIE&RHH

BUCH B 10 kg, FH 24 558 0.75%% /K B3
FEE3 X, BEX1 h, FREGEA 10 nm JoA LR EE B
f£25 C. 0.12 MPa NHEJE, MBI 2R =Tt
Y1, H/H
22 HEHFHNEEMNE
220 HRESRIERIE S DO E T R AE
FEEEFRIE, I 70% SEEHI %S H 5 22.5 pg/mL (1)

XTI SRR,
2.2.2  AEEER ISR RS R B R
BEREMAERE . REPME S 1 mL, BHIEFEIVIH
o, IiE & 70% LI, B IE, A AR FE (D)3 250 W,
HiZ 40 Hz) 30 min, 4, #£25), BBIFERE
50 mL &R, 28 0.45 pm MALIEREERL, ESE
W, Bpfg.
223 kT S (R EZH) 2015 Fh—
HH RLIUR ¥ HPLC W8 26 HREAT I E o LA )\ )
FErk b S RERONIE AN BN 2 15-0.05% 1%
BRI, IEATRAFE VMG : 0~8 min, 19%Z.i; 8~
35 min, 19%~50%ZME; 35~36 min, 50%~100%
ONE; 36~40 min, 100%~19%ZJf: KA
237 nm, FEif 25 C, HEFEE 10 pL; BESHREEEH
FAFUE TR R AME T 5000
224 ZNERRIIFES 73k o CH B 0] I
SVAR 1. 250 5. 104 154 20 pL, VENESORH
OREACGNE . DUEIBNMALSR (YD, JEREE i
Akr (X0 HHATERMERDE, FHEFRIELE Y=
1 560.9 X+18.267, r=0.999 9, ZtEjuilH 22.5~
450.0 ng.
225 HEHFMWNE #H “2.227 TUNH&HH®E
RBUERE A% “2.2.37 TUN (g ST e, I
RN RS .
23 WEEMRRERGZE

BCH e OE &, AWK =TS
425 0.05 g, X 10 mL #iRe S B H AL e 5 G &
HEFRGHIA 50 mL B.08, FEHE T
VRS EF IR FAEE 10 h (25 r/min) J&, 3 000
t/min B5.0, HURZEERERENE HHH 12,
A HUAHZS A ZHGR) A A H R ot S B 2200 R
13, AT EHREERZERE.

IR =(Co— C1)/Co
Co ATHEMIER P HETMREKRE, G AXERKBPHE
HH IR

HZERLS A AR S SR BUR FEBGR A 50
mL BOE R, HEFE TREARAMNETERT
ZHL 10 h (25 t/min) J5, BUR 2 REBGEN € H
TR EKRE, AR HEE N REERCR.

JREEB R = Co/(Co—C1)
Co R A A H B 1 T R

B FR TSR R AR, AR EH
TP FERE R
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241 HEFEAGABIT TR AE PRI T2 A AR
IR (4G 7R AR RIRP S . IRIESE) X H %L
T ARUSCR A b, DU B AR RIS TR br
KH Us(5%) ¥251801H% L TRPO (X7). TBP (X3).
A (X)) AN R 245 A AR 2 b AT 25
%, BERITRRH S SR NE 1, FES
* 2,

F1 HORIHRETHRER

Table 1 Arrangement and results of uniform design

FE X% X% X%  HEEEEREY%
1 0) 52 504 6.1
2 3Q) 154  60(3) 19.8
353 0() 70 54.1
4 7@ 103  80(1) 55.5
5 9(5) 2005 40(5 72.7

*®2 BRI HEDS

Table 2 Variance analysis of uniform design

- 3%‘/&41@%#( PRk R B . 1
B PUE IR ZE Beta

WE 26649 4370 6.098

Xi 9.126  0.286 1.154 31919 P<0.05

Xo  —1260  0.146 0361  —8.647

X5 —0270  0.063 —0.155  —4.273

iR H SPSS 21.0 #4722 Judt: BIH 47
% 2 52 el &, TRPO RFR Bont H B2
B FLAT SB35 5000 . TBP A AL M o H 24 25
RIEREMW, E%EF] TRPO FHERA, Ak
oy EFAL CR,  3ARR A i A B 7 5
TRPO JREMH, WIPHE LA TRPO FHRE ALy 2H
BRI e 4 G BERGR o B AL H B
242 ZHEFEWTZHR  HTHREESENEA
Myeds, TIRME, EKERTREBEEHAET,
TEAFE pH EMIREGES, LA TR R
HA LA TR AAAE N S E LA . B DA 38
T pH 2 H R ) AEECR, R AE TIOR8
EAb b, %L TRPO ALK FREL (A, &
e pH 1E (B). ANUHEKMAEFL (O K
MR 2%, SR Lo(3%) IEAC T IE H R 4% & AL
RET 2K EXRB RIS R NE 3. HE
ST 4.

*3 EXRERITSREER
Table 3 Design and results of orthogonal test

RS A B C D& H) HEEFENE/%
1 5:95()4() 1:1(1) (1) 67.3
2 5:95(1)5() 2:1(Q) () 61.8
35:95(1)6(3) 3:13) (3 53.6
4 7:93Q)4() 2:1Q2) 3 74.1
5 7:932)52) 3:13) (1) 724
6 7:932)6(3) 1:1(1) (2 63.6
7 9:91(3)4(1) 3:13) (2 99.6
8 9:913)5(2) 1:1(1) () 95.5
9 9:91(3)6(3) 2:1(2) (1) 90.1
K 1827 2410 2264 2298
K» 2101 2297 2260 225.0
K3 2852 2073 2256 2232

R 1025 337 08 6.6
x4 EXREHES

Table 4 Variance analysis of orthogonal test

KIE O BEETIHM BHE F 18 LENE
A 1877.446 7 2 2419390 P<0.01
B 196.126 7 2 252741 P<0.05
C 0.106 7 2 0.013 8
D (IR %) 7.760 0 2

Fo05(2,2)=19.00 Fp01(2,2)=99.00

LR 4 FFESNATEL, BHZE A (TRPO Filfi
BRI L) 0 R R e B B s,
BR3P, K& B GBRIEW pH {f) MHZ
WA AA BER, HEES 1 KF. [
R C AN SKMAARTAEL) S H B R BRI &
ENEREM, LREFEBGH A UL R G S8 e 2 B A 1)
SCit, JEEER 1 KCPRUE. 4E B RAIERL AsBIC
AP A NS EREIH BN RETE, G HRE
EBIEM pH EH MR ZE 4, H 9% TRPO+91%
T A o Dy 28 5 ZE IR, 75 A HLAE 5 KA AR AR B
121 BIAM R T 456 AL
243 BEFEEERMETZHIE  BUE-—#t 0.05
g/mL i H B IER 50 mL, F6ERERIE T H: pH (&
4, HBRERSER3 %0, B 10mL, 5 9%
TRPO + 91 % A4 5 v 20 1% 11 2% & 2 BUGRIAE B HLAH
KRR 101 A T T4 & 20, H R
RN 99.3% 99.8%. 99.6%, HEIF T
RHCEN 99.6%. RSD /N 3%, UHIZ T 2%
BT VLT
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251 RARGAFIE  ASLILEEGR PG AR R
FR R R P i R ALV R R B A R, AR SR XS
A B R4S RERGREAT IR AEHL, 18I FH 4K
10%%7K « 25 mmol/L NaOH 7K 7 ¥ it h 5 A% B 5
“2.4.37 WA ZEBGREAT R ALHL CH A5 /KA 4

RN 10D, RERGRINE 5. FHAKMCOARE
B, HEHFMNREEREN 05 H 10%2 KM %
AWGR), HRE B AR R 1.9%;: 25 mmol/L
NaOH /K& [ ZEHGR],  H B I — IR R HL
HKEIE 99.7%. EF NaOH /KIER SN H B 1 &
REHGR L  A I

RS RERFMENHERRENEHFME

Table 5 Effect of different kinds of back extractant on back extraction rate of liquiritin

AR AR qﬂﬁﬁﬁi)ﬁ IR/ fi%ﬂlﬁﬂ*ﬁﬁ%)ﬁ RS/ —
(ngmL™) (ngmL™)
gfi7K 52715 0.000 0 0.0
10%%7K 52715 0.099 1 1.9
25 mmol- L' NaOH 7K ¥ 52715 52556 99.7

252 REFEHGIREES W “2.5.17 DisLigs R
AL, 3T NaOH /KIS AR, H B
AR R REBGRIE . N T 3 — DR R A
BRI AR e, W/ NaOH I &, ASLIRHE Tk
REEUFH NaOH ¥ B0 H B [ AR 5, 4
RIER 6. HIFK 6 vk, B REEHGH NaOH ¥#
FERIE R, H R REERCREHERE K. 24 NaOH

RN 17.5 mmol/L B, HHHF 1) RFER =ik
99.3%. U5 NaOH HIMEEARELIE R, HEH IR
PR FEARAAS . [KIEIEHE 17.5 mmol/L NaOH 7K
VAR AR HLAE A R 1) R ZEHGR . %
AVA . H AR . 9% TRPO+91%H# 1k K 2%
BREELRE AT 17.5 mmol/L NaOH 2 3 Bk rf H %%
1 HPLC i K 1.

®6 REINGIRENHERRZERRHNZME

Table 6 Effect of concentration of back extractant on back extraction rate of liquiritin

NaOH K J&/(mmol- L") A HUAH o H B H B8/ (ngmL ™) ARG HEHREKRE (ngmL ™) HEH SEERE/%

2.5 52715 4.4612 84.6
75 52715 45387 86.1
12.5 52715 4764 4 90.3
17.5 52715 52346 99.3
22.5 52715 52451 99.5
e
T
A B
e
C D
L HEE
0 k 107 20 30 0 ‘ 10 20 30

t/min

1 WMRBER (A HEBIER B). BEFENMERK (O FRFERR (D) # HPLC
Fig. 1 HPLC of sample solution (A), licorice ultrafiltrate (B), complexing extraction raffinate (C), and back extract (D)
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LRSI o FRJ AR E AN 52 7KAH Hh A 35 B ok 2 1) 52
Wi, PR B AR A LR TR 7 2 B
ARG EEPE) . 22 G WE I A O AR v
SREEHOE pH. AR B 52 A i A9 B2 FE B ) H
PRI R 5 A Gy AU B ANME e B
S, T H B TERBGIFE A PANE, B K E
IRAERHERAF 0 B AR R A LA RGRIR B o K
AR TR ARG BB H 5 (1 & FE A
A LRI S

PSR L2 S E s o NIVASE [ E 7 G R e
FHE @A, NH RS ITRE T L E
B2k SR H FEIRBOR A RS S ' AR KT
Fffi%, HHEHER. TRPO S A RMIEEIE,
ELAR 44 5 ZEHUEOR N A T H SR BOR P H 5
Oy, REBUS A G IEER, Kk, Ak
HEPEAE AT BB, LR LR B H O [ [R] I A Roth R
2 7 H R UK T S IE AR E I R T, AT
THRBORR R IEE AR, LR IO,
B T ABUE BRI A REHEBOR N ] T H R
H B EA T IERE.

1T 4% B BB A AR A A WU R A i
PV AR, ARG H S BN 22U 4 (0.05
g/mL) ELEGHATH AR, SAEGYPARUN FK
AR BRI TEA, A TTVEAMEAT LI
A, i BLAE T R

EARLIGIE TR T 244 T, KT HE
TR 1 2% 15 25 HIR) BB S5 35 BT v 2
e, HEHEIERTHEANHER LG
FORFERE A, HEAT MBI EIA 98.9%.
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