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Preparation and antitumor activities in vitro of total flavonoids from residues of
Glycyrrhiza inflata and licochalcone A
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Abstract: Objective To prepare the total flavonoids and its characteristic constituent licochalcone A from the residues of Glycyrrhiza
inflata, which were further assayed for the antitumor activities in vitro. Methods The total flavonoids and licochalcone A were
purified by chromatography. The structure of licochalcone A was identified on the basis of spectral data. The concentration of
licochalcone A was determined by HPLC analysis method. Using MTT and flow cytometry, the antitumor activities in vitro were tested
against A549, H1972, and Calu-1 human cancer cell lines. Results The total flavonoids and licochalcone A were prepared
respectively and the concentration of licochalcone A was determined as 7.41% in the total flavonoids. The total flavonoids and
licochalcone A showed the significant antitumor activities against the above three cancer cell lines. Its possible mechanism was the
induction of apoptosis. Conclusions Licochalcone A is the effective antitumor constituent of the total flavonoids from the residues
of G inflata.
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BHPE, REMRFEAE. 'HNMR (300 MHz,
DMSO-dg) d: 8.00 (2H, d, J=8.6 Hz, H-2'. 6),
7.96 (1H, d, J=15.5 Hz, H-B), 7.62 (1H, d, J=15.5
Hz, H-0), 7.55 (1H, s, H-6), 6.90 (2H, d, J=8.6
Hz, H-3'. 5", 6.54 (1H, s, H-3), 6.24 (1H,
dd, J=17.5. 10.5 Hz, H-2"), 4.90 (1H, m, H-3"),
494 (1H, m, H-3"), 3.83 (3H, s, OCH;), 1.45
(6H, s, H-5". H-6"). &AM, 'H-NMR i
SRHEAN SRR IR, BAE T A
23 HEHZLDAERPHES /R A B9NE
231 {4k  TSKgel-C;g ODS-100Z {f i 4+
(150 mmX4.6 mm, 5 um); Wizhtl A A 2JE, B
h0.1% R /KEH, BREEDEILA AR IR 15 Ak
K4 280 nm; #1416 °C5 A 0 1.0 mL/min;
HEFERA 10 uls
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Table 1 Conditions of gradient elution

fi)/min — BshHIA BB | ITE/min SRE0AT A LA

0~10 15%~20% 50~58 52%~55%
10~12 20%~23% 58~63 55%~55%
12~26 23%~23.7% | 63~70 55%~56%
26~30 23.7%~32% | 70~85 56%~80%
30~50 32%~52%

232 PRI RS AR A HE A
XTHESL 3.693 mg, BT 2 mL &, HEEREIT
MEZIRE, #5, %E, BT 4 CUKHE, BIf5.

233 ARSI A RS BRI 24 v B
M58 K 15.0 mg, BT 10 mL &), FIEE
il I MEBZIE, 4, B0 10 min, B EIHH,
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X—60.449, R*=0.999 7, HEATHN A (12170 H
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2.3.8  [HISCERRES R BPRIBCH 29 S B g
AR 15.0 mg, & T 10 mL &I+, S 0.166 mg/mL
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TR/ i I 5 7 ) Wl DR GaN7 S e = R E
EHM A K ES A, EREIERS 101.80%,
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2.4.1 MTT VEATIH B 2598 Sl H 5 /R A
Xk N 40 2R 16 R AR T AR S PED YT 4l DMSO
AR H 2 B, SRR A 100 mg/mL
FGit &, H BRI A FC% 100 mmol/L % 4%
W, AEAET—20 Co s I AR R R85 72 08 276
B, H B DS EIRRRE N 50, 100 pg/mL, HH
AR A #Bl 1004 75, 50, 25, 12.5 umol/L #F
1TS54 . DMSO FECHIRFE il 247 SE 5 I, DMSO (1)

0 10 20 30 40 50 60 70
t/ min

AR A
*- licochalcone A
1 HEHZIHEW (A) MEES/RI A XB& (B)
7 HPLC &i&[E
HPLC chromatograms of total flavonoids from
residues of G inflata (A) and licochalcone A

reference substance (B)
ZHRPE N 0.1% o BV B2 ARFE IR FE 4 100,
50, 25, 10, 1 pmol/L.

EOGTEG A R A A0 i, 0 1 ) A R
AT 96 LA, 100 pL/AL, 5575 T 37 “C.5% CO,
MIEEFRFE N 5595 24 h J5 02y, 1B 48 he ik
F4l. 254URPHPE L, fidlit 6 MR L. 24
YIVER] 48 h J5, B0 5 0.25 mg/mL MTT F- 37 °C
NILFWER 3~4h, B0, NIRRT IER G REFL
B 100 uL DMSO, 58 4% fif 5 1 B AR T 492
nm JE I 4 H. &G A A DA%
100%, MHIZFEA 0, THESHAMNMIHRMHEIZE. LUK
FEIAAF A B PEX B 254, %F H1792. Calu-1. A549
NI AR 1) 1Cso 15 53 3114 34.1.19.6.23.8 pumol/L.
H R S B RO A A TR R A R
*2.

A A =1 — N5 2 A /%] AL A

iR, HARLZE BN (50,
100 pg/mL) FXf H1792. Calu-1. A549 3 Bl A g4
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Fig. 1
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HELE RSN EE/RE A 3 H1792. Calu-1 1 A549 AfEAHE R BIE KNGS ( x £ 5)

Table 2 Inhibitory activities of total flavonoids from residues of G inflata and licochalcone A against H1792, Calu-1, and

A549 cancer cell lines ( x* s)

. HHI/%
DURAKRE b MRk
H1792 Calu-1 A549

T 0 ug/mL 0.0010.42 0.00£0.57 0.00£0.77
H 2 s T 50 ug/mL 45691135 14.98+1.92" 15.5540.64™"
100 pg/mL 6732187 4559+1.76™ 38.8311.29™

HEEEH A 0 pumol/L 0.00£1.60 0.00£0.15 0.00£0.41

12.5 pmol/L —11.65+£1.54" —11.19£2.88" 19.60+2.26"
25 pmol/L 38.33£237" 17.3341.94™ 37.29F1.66™"
50 pmol/L 53.43E1.717 4737%+1.01" 67.65E1.57"
75 umol/L 84.2940.14™" 73.57+2.10™ 75.80F1.67"
100 pmol/L 97.08+0.41"" 79.61+0.22™" 72.42£2.06™
Ha AL "P<0.05 TP<0.01 TP<0.001

'P<0.05 “P<0.01 ""P<0.001 vs control group

BRI A RIS (12,5 pmol/L) FXF H1792.
Calu-1 NI R A A KALHAEM, fEmKE T
BAWE AR EIER, 1E 58 R IR = A
PEs AS49 N 41 M Z A0 MR B 38R I 2 21
ARG, AEWREALT 75 pmol/L B, 1EHI 5
55 S IR AR O o

2.4.2 GG BATEAS I H B2 S S A
JRE A RSN S H1792 41 T HRE MTT 5
B 45 5, ] Annexin V-FITC/PI XYL J71%: 2% 44 H
A S TR T A K AR H1792 40 i 3R A4 5k
PFWETER . WA BOH H1792 40, %
0 AR AR A8 1 X 10%/mL, B T~ 6 FLMUA : 3 mL/

fL, 5% COpv 37 CEAF NIFE 24 h fr 4 il Bk,
AN FFALN R TR, AL B AR IR AR L 1)
Ziay 0.1% DMSO (XD 58 &R 77
5% CO, 37 CHMETFWEH 24, 48 h )5, /NS
LB FRSEL, JRRIE B A, S IRIRAT,
AR 1.5 mL B0, 1200 t/min &0 5 min,
s+ F3EW, M 1 mL PBS ¥E2 X, PO 100 uL i
721 Annexin V 25582, MR 5 pL
Annexin V I 5 uL AL ARE (PD, RG], -4 °C
RN 15 mine RN 45W 5, ®E A 400 pL
Annexin V £ 5220, 1R, JERL, AL
a5 WK 2.

10* |0.38 823 | .29 4.37 22 26 128 | B85 132 0.17 33
_10°
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10" 1 e 7
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Annexin V FITC
H 2 3 B H P RE A b H R D HEA/KE A R
50 pgrmL”! 37.5 ymol-mL™__(0.1% DMSO) 50 pgrmL ! 37.5 pmol-mL (0.1% DMSO)
1EH 24 h fEH 48 h

& 2

HEHTLERMEES/REE A 55 H1792 AT HRARRA S HER

Fig. 2 Results of flow cytometry on apoptosis of H1792 cancer cells treated with total flavonoids from residues of G inflata

and licochalcone A
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S5R R, H1792 41fifE 50 pg/mL H 2 R
WEIVER] 24 h 5, FHIARIAT RN 67.4%, M4
JPHT %N 8.23%, YEH 48 h Jo FIAN TN
0.64%, MEHAZN AR 1% 12.8%, 4HHAET % 43.0%.
H1792 4 fi7F 37.5 pmol/L H &5 A /R A EH] 24 h J5,
FHAAI M T R 0 63.3%, HRHIANIIAT R K 4.37%,
YEH 48 h J5, R4 T %0 1.21%, 4
T2 A 13.2%, MHIET 4 38.5%.
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