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Study on preparation technology of liquiritin apioside from licorice ultrafiltrate
by complexation extraction and back extraction
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Abstract: Objective

method for separation and purification of liquiritin apioside from licorice ultrafiltrate. Methods

The extraction and reverse extraction rates of liquiritin apioside were used as evaluation indexes to establish a
The extraction rate of liquiritin
apioside was used as the index, based on the single factor experiment and Us(5%) uniform design to determine the best composition
and concentration of complexing extractant and extracion time. Taking the reverse extraction rate of liquiritin apioside as the index,
the species and concentration of the reverse extraction and reverse extracion time were optimized. Results It was found that the
best complexing extractant agent of liquiritin apioside was 13% TRPO + 87% sulfonated kerosene, extraction for 30 min, and
extraction rate of liquiritin apioside reached 85.69%. The best reverse extraction agent was 0.05% NaOH aqueous solution, reverse
extraction 30 minutes, and reverse extraction rate of liquiritin apioside reached 88.35%. Conclusion The optimized complexation
extraction and reverse extraction has strong extraction capacity and high selectivity for liquiritin apioside in licorice ultrafiltrate,
which can be used as a new process for the preparation of liquiritin apioside.
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HEAR T 220 T 2 g, SHRH
B2 24 Ko 2y B BT W Bk % e B JFON R B R
WY H L Glycyrrhiza uralensis Fisch. i) T /AR FIHR
25 AREHELER R, S 74639-14-8, RS
$=98%, JbitAbgN OB A Y H AR 7L B o

=kt F S 1L B Ctrialkyl phosphine oxide ,
TRPO), Zr#frdl, FiEsr#=93.0%, BRFHTIUE
WITHRAR; =T (TBP), #ira, &
3 H=98.5%, MG TR THRAF;
2608, JTRIEEANARAR; Ak, 50
af, Wi 60~90 C, RiEmdFE THRAA;
ONE, nkal, JRESE=99.9%, KiEH A&
AN R At

Agilent-1260 BUAH AN, 35 E L4 A A
Hypersil BDS-Cis 43 H14E (250 mm X 4.6 mm, 5 um),
FEER KRB AR AT SIM MR, fL4z
10 nm, HAEHAE TFEAR AR ; DD-5M B
B0, WACES DML A R 97 1F A 7] s MX-RL-Pro
LCD #z IR 214, KIp M4 SEge A #3Ab mt A R
AF.
2 FESHR
2.1 HEBIERRSIE

HUHBARA 5 kg, H 24 5B EK BRI 3
K, BRIRELL h, AIHREGE, H 10 nm ALK
ZEHEAE 0.12 MPa JE 77 N HEIE, ISR YE 25 A2
1 g/mL, #%H.
22 FAHEHEERNE
2.2.1 R SR B A BORRR R I IS
B, BEWE, N 70%EE ] TR =K E N 105
pg/mL BT R AL, &
222 BEHASER BRI ORI R SRR
AW AR 1 mL, £ 25 mL &4 70%
CPFER, 2045 pm WALIEE E, HUELIEMR,
HIFEN
223 AIEEAE AN Hypersil BDS-Cs
SRERFE (250 mmX4.6 mm, 5 pm); FEHHA

0.058% M IR KV MR- £ s BHEEWEL: 0~8 min, 19%
M 8~35 min, 19%~50%Z.ff5; 35~36 min,
50%~100%Z.fif: 36~40 min, 100%~19%Z.i5;
Kl & 237 nm; #EE 26 C; HEFEE 10 pL; 4K
FRALE 1.0 mL/min. @i & LA 1.

FEREH R

r T T T T 1

FEREH R

FEREH R

t/min
B 1 ARERHEENR@ER A). BEBIER B). &5
EMERMB (C)s 0.05% NaOH KEBUR (D) B HPLC
Fig. 1 HPLC of liquiritin apioside sample solution (A),
licorice ultrafiltrate (B), complexing extraction raffinate (C),
0.05% NaOH back-extract (D)
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Table 1

extraction of liquiritin apioside from liquorice ultrafiltrate

FEAEH R/ (ugmL™Y) REEER/

Effects of different complexing agents on the

REHLFH K,

I R %
5% TBP+95%F# Ak f i 149469 112934 24.44
5% TRPO+95%ifitb /5 14.946 9 9.1935  38.49

*2 TREBEAXMHEBERTFREEETRAFNER
HISZAE

Table 2 Effect of different diluents on the complexation
extraction of liquiritin apioside in ultrafiltrate of liquorice

root

FEMEH B (ugmL ™) RZEEL R/
SR Mpgml.7) R

IR AR %
5% TRPO+95%FEIR .l 149469  7.7116  48.41
5% TRPO+95%ME AL 149469  9.1935  38.49
5% TRPO+95%f1iMli¥  14.9469 102306  31.55
5% TRPO+95%IE %/ 149469 113672  23.95

B (HEEPR CBENRMEYI R, FEKAH TR — i 1
fifR L, ZERGE R 2 AW N IKAH, A HUAHED .
AR A TEE BT, AR R BRI XS b
B I BRI SR, Wk R AL S A R 7
243 FEHARKWE DGR RER, K
FAAS R 53 40 TRPO o H e 8 i v v 1R H 2
TR 3R 3 A %0, B35 TRPO LI K,
FrpEH B AR . TRPO R340 13%
HRB] 15%0F, Jr0E H BEHE A B G 0 AS B 2,
TRPO A 8N 15%0F, PR, ML
2, ARITABCIRRRHEAT, H2%i%H 13% TRPO+
8T %ot Ak JE AR 9 B H B (R 2% B AU
244 U EFEIUERIR KETNRAGMHS
FEAE—E IR0, N T RS, PRREE
HURSAS, FEXT ouss A 2 IR RFE LI I -, DA
FREH S AR N TR bR, KH Us(5)32511 1t
¥ TRPO-TBP-flifb i — o4t & A HUA &R, Xt
TRPO. TBP. F# AL 4 B% AN [F] = o4 A AL
FIEATHESE, HE, KPFRENE 4. LIRERN
*£5. 6.
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=3 AREFFASE TRPO WA FEH EFHZEE RN
Table 3 Effect of TRPO ratio on extraction rate of

liquiritin apioside

FEREH L /(ug'mL-1)

AL ZH AU /%
ABIEHR AR
5% TRPO+95%MAL LM 14.9469  9.1935 3849
7% TRPO+93%MHAL Bt 149469  7.1282  52.31

9% TRPO+91%M#AL M 149469 39951  73.27

11% TRPO+89%fi#ifkili  14.9469  3.0085  79.87
13% TRPO+87%M kil 149469  2.1260  85.78
15% TRPO+85%M#{kili 149469 1.6520  88.95
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Table 4 Factors and levels of the uniform design

A HU %
IKF-
TRPO (X7) TBP (X2) Rl (XG)
1 5 10 70
2 7 15 65
3 9 20 60
4 11 25 55
5 13 30 50
x5 BRI HRMER
Table 5 Uniform design and results
FE5 X X2 X3 iR EE R E T
1 1(5) 215 4(55) 26.92
2 2(7) 425 3(60) 38.98
3 3(9) 1(10) 2(65) 54.16
4 4(11) 3(20) 1(70) 66.81
5 5(13) 5(30) 5(50) 74.40

*6 ZL&MEESR

Table 6 Multivariate linear regression analysis table

AEbRUEAL R B FrAEAL R 5L
i) T P
B B hRE (B 1 f

=

WE -13.095  1.579 -8.295 0.076
Xi 6.281  0.057 1.018 109.945 0.006
X -0.113  0.026 -0.046 —4.283 0.146
X 0.185  0.023 0.075 8.083 0.078

28GRI Z rh TRPO FH 58 12 3 52 0 il H 58 1Y)
FER, TBP AL A B AR LR
EVERNT . {H TRPO R K, EHEAE TRPO AL
FrpEH B RO, R R A VR AR R
FIPRMRAE IR RIOFFE . 5 nAFEG (13%
TRPO+87%FE AL IR ) AHEL, = o4& R EUIEF
PEZE, X H R AERCRAC. B, S&EFH
TICERE L (13% TRPO+87%hs Ak K ) A7+
B H B R R A A HGR], Ak N R
AR IA 85.78%

25 RERMR

251 REDGAURNLERE K TR H R AZERGH
Rk, SCTRAERGRIRIERME A, ARSI
A BB ZERGAEAT IR ZEHL, it AR EL S
P BEE 4B ) A FERGR Al 2% 6 i3\ R ZEHL
A, SRR 7. ALK, 10%2 K 0.1%
NaOH KA bl H 55 1 S ZEBGRIN, 0.1%

=7 RERFIFANAFEHEFRERENZ
Table 7 Effect of different kinds of reverse extractant on

the reverse extractive rate of liquiritin apioside

Je——— ﬁ*}ﬁﬁﬁﬁ/(ugmr“) SREER
WG ORERF F/%
alizk 12.820 9 0.000 0 0.00
10%% 7K 12.820 9 4.6335 36.14
0.1% NaOH /K&K 12.8209 8.168 2 63.71

NaOH JKVEBN FbE H 5 B S A RO el ik
0.1% NaOH 7K WA 9 b H 5H R B A G o

2.5.2 NaOH VERII AR T fEm R AH
R, W REERGRIHI DY, ARSE % NaOH KV
TR B BOAT T 5%, AR IR 8. B NaOH
FRE S BURIE R, PR H R A BCR e KR
I8/ o 24 NaOH [H1FTE 72$08 0.05%IM , gt &
HHRAERCR R, 15 88.23%.

*8 RENFIRESBMNAREHERREZENRHNTM
Table 8 Effect of the concentration of reverse extractant on

the reverse extractive rate of liquiritin apioside

NaOH Ji & FEREH #H/ (ugmL ™) n
. S — e EA
I3 80% AL FEE]
0.01 12.820 9 3.8796 30.26
0.03 12.820 9 8.8400 68.95
0.05 12.820 9 11.3119 88.23
0.07 12.820 9 8.856 7 69.08
0.10 12.820 9 8.168 2 63.71

2.6 ZERMRRZFENFEHEENRERBEE R

SR FHHG SCI%E H R EU) S R ZE G, B84
T S ZEBUFBE H B R AR (] B ORI S B U
FERF A4 104 204 30+ 60 min, JEpEH BIE %L
IR R ARG R ILE 2. BRI RFEE 30
min J5 TR H B A BRI S A R A AR,
Wi A R ORI S AL FRIA B P47, MOE B HURN
REEU A4 30 min, LI FEREH IR EUER Ny
85.78%, RAHLZEN 88.23%.
2.7 HEIZWIE

HOH S e (0.2 g/mL) 50 mL, 5150 5
Uy, By 10 mL, IIANSEARFUE & G T4 &
REL PG RIS BIZERGH A 25 5 SRR
T8 RAEBGRAT IR ZEE, BARGERIEK 9. 4
FrobEH FAF PRI AR RN 85.69%, P4 AR
N 88.35%, RSD 73514 2.03%. 2.31%, ¥HiZ%T
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Fig.2 Effects of extraction time and reverse extraction time

on extraction rate and reverse extraction rate of liquiritin

apioside
#z9 WIERELER
Table 9 Results of validation test
e BT FREH R/ (ugmL™)  EEEER/ REEHER/

ERUmL B RERGR RERGH % %
10 149469 12.7542 11.2671 85.33 88.34
10 149469 12.8588 11.4045 86.03 88.69
10 149469 12.8753 113161 86.14 87.89
10 149469 12.8080 11.4042 85.68 89.04
10 149469 12.7363 11.1812 85.21 87.79
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