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Study on technological conditions of complex extraction of isoliquiritin
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Abstract: Objective To investigate the effect of extraction and reverse extraction conditions on the transfer of isoliquiritin.
Methods The extraction rate of isoliquiritin was used as the index to determine the best composition and concentration of
complexing extractant. Taking the reverse extraction rate of isoliquiritin as the index, the species and concentration of the reverse
extraction agent were investigated, and finally the technological conditions for the extraction and reverse extraction of isoliquiritin
from glycyrrhizin ultrafiltration were obtained. Results The best complexation extraction condition was: the ratio of TRPO to
sulfonated kerosene was 7:93, and the extraction rate of isoliquiritin reached 97.60%. The best reverse extraction agent was 0.26%
NaOH aqueous solution, and the reverse extraction rate of isoliquiritin reached 95.40%. Conclusion Under the optimal conditions
of extraction and reverse extraction obtained in this experiment, isoliquiritin can be transferred from glycyrrhizin ultrafiltration to
complexing extractant and then to alkaline reverse extraction agent, and finally isoliquiritin can be obtained by extraction and reverse
extraction.
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T, DA R R 1 & SR R B
1 UESHH
Agilent-1100 BUAH L REAY, SE[E Agilgent 24
A]; Hypersil BDS-Cis 70T (250 mmX 4.6 mm, 5
um), FEERRHRBHEA IR A SIM P &R e,
HIEHARE TREAR AR : DD-5M BUHACE AL,
WA DAL S A BR 57 1T F] s MX-RL-Pro LCD %%
PEWEERIR AL, RSB LA ER AL A PR A A 5
Elix Essential B4R, pRATHE FCRE T RHE & R
AIRAF.
ZIREEALEE (TRPO), JFE7>%0>93.0%,
WALE R E A TAHRAF; B8 =T 8 (TBP)
& #>98.5%, MHE XA THKR A FE
it (2607, ARIERAWAIRAF: 2Rt
A, SRR, BERR N Al AKCRREAK
BRI T 22N B M iy, SHR+
P 24 K 5 2] 5 B BT W 2097 25 e S G R )
Glycyrrhiza uralensis Fish. FT AR AR ZE; X IE &
FBHEL, #5 5041-81-6, L2, FESD
$=98%, 7 H bt IbghBIBAE YR AR 7T B
2 FAEEHR
2.1 ARRHIE
211 HELEIER SIS BOH R T Ske, H 24
FE 0.75%Z /K BIEEH 3 I, BFIK 1 h, $EBGHH
10 nm AP EELE 25 ‘C 0.12 MPa JE 58 iR,
Hl & AR S AE 25808 0.05 g/mL, £ U200,
2.1.2 PRSI H A RS RR S S H R R
s R, 1 70% SEES RS =R E N 8.24 pg/mL Xf
MR AT, %R
2.1.3 FERWBIRFERR PG BUH R EERS
ARG 15 mL IO 60 mL &0, & E I
BT RS ET =R FEER (25 t/min) 10 h
&, 3000 r/min B0, HUT JZARMEIN T HELH 1
i, BARTHE R HEE M RIRERER (ED. &
ol B A B fS A HULAH S R EGR - 15 mL I 60
mL BOEF, HEIFE TREBESINETEERT
ZHL (25 v/min) 10 h 5, HUF 2 REBGEN € 5 H
FEHMEE, AR E R R H 0 R EEIE(ED.
E1=(Co—C1)/Co

v I

Ex=C/(Co—C1)
Co AHEMIEHR P FHETWRREIRE, O NERBHR
HEFPRERE, C ARFEDR S HEST MR RIRE
2.1.4  AEEEER ISR RS IR B R
R RABOR S 1 mL, £ 50 mL &34 70%
LAY, 4045 pm FFLIERES, HUSRUEW,
IS
22 @Y

%A Hypersil BDS-Cis £ (250 mm X 4.6
mm, 5 pum); JBNFN 0.058%BE R KIE TR - 2.1,
FEEEYEi: 0~8 min, 19%Z.J&; 8~35min, 19%~
50%Z M5 35~36 min, 50%~100%Zf; 36~40
min, 100%~19%ZJE; fl#&: 0~10 min, 237
nm; 10~40 min, 360 nm; i 26 C; ARG E
1.0 mL/min; #EFER 10 pL; FQIEMCE S 3 H 5
EETH BRI AMIE T 30 000,
23 FHEFER
2301 MR RFLE SRR R R
GVAW 054 1. 54 7. 9. 15mL, & 25 mL &3,
F 70% B2 8 5 IEREST, A BN 3R #6563
W10 pL, JFENERGEAR RSSO E . DT AR
IHENPAERR (YD, BEREENBEARAR (XD #EATZR
PERENE, BRIATREN Y=3 974.9 X+0.246 6, r=
0.9999, ZM:VEH 0.163 9~4.936 3 pg/mL.
232 fEtEiREe  BUE— R aE i, e
0. 2. 4. 6. 8. 12, 24 h #tFEIlE, 25 FRPAHR
mVARAE 24 h WERE, R HEEIETA RSD N
1.47%.
233 REEERL B AuSaE, ik B
ORE ARSI 6 IR, 45 B H IR L RSD
N 0.19%.
234 BEEMRE U —HOH B ) R
VBT 6 (I AR ARG 6 1y, 4% “2.1.47 LUK J5 ik
HAFNAE S, % BRI, SRR
H RSD 43518 2.06%+ 1.98%.
2.3.5  OAEECRIRLS  BUR—REH LR, A
—EEFHEEE S, H&H BT 6 Ak
RHUR 6 0t “2.1.47 TR I A IIAE 1%
e R EETN SR, EERCER.
gh S H A BT 8 ERCE A B 96.93%
98.72%, RSD 43724 2.30%. 2.35%.
2.3.6 LB S LG RERUR B R T AT
FU F OO I A HEEETR L 7% TRPO+93%
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Fig. 1 HPLC of isoliquiritin reference substance (A), 0.05
g'mL™ glycyrrhizae ultrafiltration (B), complex extractant
(C), and 0.26% NaOH reverse extraction solution (D)
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Table 1 Effect of complexing agent composition on extraction rate of isoliquiritin in glycyrrhizae ultrafiltration

R H A IR R R/ (ugmL ™) R R R/ (ugmL ™) SFEH TR/ %
5% TRPO+95%fii ¥, K 19110 1.821 0 95.29
5% TBP+95%fifi A4 K5 19110 0.184 4 9.65

#*2 TRPO FRLLM HEBIERD S HEEENERFNT

Table 2 Effect of TRPO volume ratio on extraction rate of isoliquiritin in glycyrrhizae ultrafiltrate

FEIFAEH R FEEUEVR 1 5 H B/ (ugmL ) AHGR b 5/ (ugmL ) - H R/ %
5% TRPO+95% AL 15 i 1.9110 1.8210 95.29
7% TRPO+ 93 %M AL 15 i 1.9110 1.865 1 97.60
9% TRPO+91 %M1k 7 1.9110 1.873 7 98.05
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FAF R AEBUSCR 52, 34T NaOH 7K & 7
Wgrsent, SR NE 4. WK 4 SR ATH, FEE
NaOH 7KiFWHiR &7 HOE K, 7 H B R EEIERAD
WK, 24 NaOH 7KV 030N 0.4%0, AEEL
HEIL T 100%; FkZE3E K NaOH 7K ¥R i & 7044

HEIE 1.2%00), R T R, Ui KA
CLIA B4l
2.8 NaOH KB RREH BN FHEERZFENE
M xELZ

M IR EE AT S, NaOH 7KV &4 $oxt 7
HEAF AR A M, N T 5% NaOH KIFHR T
BN R R R ARG R ) R T2, T
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Table 3 Effect of different kinds of reverse extraction agents on reverse extraction rate of isoliquiritin

FEGHITLES G R B (ugmL ) ARG 5 H A (ugmL ™) FH A R A %
E2IIN 1.865 1 0.000 0 0.00
20% &= K 1.865 1 0.168 2 9.02
0.2% NaOH 7/KVA K 1.865 1 1.462 3 78.40

R4 NaOH KB RRESHN R HEH RENERIFM
Table 4 Effect of NaOH concentration on isoliquiritin reverse extraction rate

NaOH/% AR S H L (ug'mL ) S ARG 7 H B (pg-mL ) SEH L AEIUR %
0.2 1.8651 1.4623 78.40
0.4 1.8651 23134 124.04
0.6 1.8651 3.2240 172.86
0.8 1.8651 3.8537 206.62
1.0 1.8651 3978 1 213.29
1.2 1.8651 42111 225.78
1.4 1.8651 42456 227.63

&5 NaOH RESHNFHEHRENERZWHSEIZEE
Table S Study on effect of NaOH concentration on reverse extraction rate of isoliquiritin

NaOH/% B R H B/ (ug'mL ) AR R B/ (ug'mL ™) S H B AR %
0.25 1.8651 1.736 2 93.09
0.26 1.8651 1.779 3 95.40
0.27 1.8651 1.8815 100.88
0.28 1.8651 1.9830 106.32

29 HEIZWIERE Bgf, TR H R AR AL

A — b H S e 50 mL, 550K 5 4
4y 10 mL, BN 7% TRPO+93 %Ak #i it 41
R4 AL 10 mL BT AR B 5 s
ARG ARG H 23 N 0.26% NaOH 7KiE
10 mL 47 REEHL. 45 R R H B H P2 A
97.98%, RSD N 1.86%; St H HH V35 R ZEHUH
N 95.37%, RSD N 2.11%, ¥MH1Z L4 4ELEN

3 g

A S 56 M CH BRI R 4 A A B H A
ORI, F NaOH KB MNA HUAE R H
FAFHS, B NaOH KIEWHR &7 308 K, FHE
AR RWBEE 2 K. 24 NaOH /KR 240 5
KT 0.26%I0, FHEH RAEREEIL 100%; 4
NaOH /K& BN 1.2%0, FH 5 R AR
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