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BE.BHN Z2inEHEPHEF ot ERmeTOHRTRRE TE R A BRI S il n] 2 5 3 3 fe o 308 440 s
KGR ERF, AR RER FHEHEFHEF ot ERe 4 F, & %42 A Welch Ultimate Cis 4 (250 mm x 4. 6 mm,5 um), ik
A 0.1% = Lk (BB A pH £ 2.5) — TR (BERM), A% A 1.0 mL/min, %R % % A 276 nm(H3E 3 ) 284 nm (£ &
H).252 om (a4, A FA 10 pL, EB A 30°C 4R HHEF BAF HEREGHHFZTHHE0.0830~1.038 1 pg.0.0987 ~
1.233 7 pg.0.216 5~2.706 3 pg Se Bl A5 A% @A (r=0.999 5,0.999 4,0.999 7) & it % £ R4F; H EF M LS8 EF
AR AR OE BT 69 A A A 1,081 3 A= 0.449 5; 3 3 Fe B 8 49 T 34 AR DI F 5 8] A 99. 62% A= 98.44% , RSD 4 A F
0.87% A7 1.19% (n=6) Z5iE ZF HZF ik, TATEN, EHED, TLMRE, THA T HEFHE S ERGESINE,

KB AT B o0 s WA Nk AR AT AR B T 5 & 0k AR 63k ik A R W R
FE 4y 285 : R932; R284. 1;R286. 0 MRS A X EHS:1006 - 4931(2021)13 - 0067 - 05
Content Determination of Liquiritin and Glycyrrhizic Acid in Glycyrrhiza Uralensis by

Internal Addition Method with Hesperidin as Reference Substance
TIAN Tao', YU Minling’
(1. Chengdu Storage and Supply Base Medicinal Supplystaion, Chengdu, Sichuan, China 6100175 2. Leshan Food and Drug Inspection Center, Leshan.,
Sichuan, China  614000)
Abstract: Objective To establish a replacement method of chemical reference substance for content determination of liquiritin and gly-
cyrrhizic acid in Glycyrrhiza uralensis. Methods Hesperidin was used as a substitute for reference substance,and the relative correction
factors of liquiritin and ammonium glycyrrhizinate with hesperidin were determined to calculate the contents of liquiritin and glycyrrhizic
acid in Glycyrrhiza uralensis. The chromatographic column was Welch Ultimate Cis column(250 mm x 4.6 mm,5 wm),the mobile phase
was 0. 1% triethylamine solution(pH was adjusted to 2.5 with phosphoric acid) — acetonitrile with gradient elution, the flow rate was
1.0 mL/min. the detection wavelength was 276 nm for liquiritin,284 nm for hesperidin and 252 nm for ammonium glycyrrhizinate, the
injection volume was 10 L, and the column temperature 30 °C. Results The linear ranges of liquirtin, hesperidin and ammonium
glycyrrhizinate were 0.083 0-1.038 1 pg(r=0.999 5),0.098 7 -1.233 7 pg(r=0.999 4),0.216 5-2.706 3 ng(r=0.999 7),
respectively. The relative correction factors of liquiritin,ammonium glycyrrhizinate with hesperidin were 1. 081 3 and 0. 449 5,respectively.
The average recoveries of liquiritin and glycyrrhizic acid were 99.62% (RSD =0.87% , n=6) and 98.44% (RSD =1.19% , n=6) ,re-
spectively. Conclusion The method is economical,rapid, practical , accurate and reproducible,which can be used for the content determi-
nation of liquiritin and glycyrrhizic acid in Glycyrrhiza uralensis.
Key words:replacement method of chemical reference substance;internal addition method;relative correction factor; HPLC; Glycyrrhiza u-

ralensis ;content determination; liquiritin ; glyeyrrhizic acid
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HE SR H B Glycyrrhiza uralensis Fisch. |
ik B B Glycyrrhiza inflata Bat. 5% )% R H & Gly-
cyrrhizaglabra L. 1) T #R A FIAR 25, 002k T 2015 4F hit
(o ] 2 0 (—34) ), ELAT MRS ST B R R 1%
SEDNRC R Y DA B i H R D X IR 1 S AR
VI S R R B A A A AR X IR A B
Tt o W A R 0 R AROGT BRI U i DI ) R
F By o ARG R R O BT IS, LU
P B B B TR B € i 0 R B I ) A AP O T
FEREARSS G 8 PR D7 1%, B0 IR £ 3 G B2 IR 2R A1
T T A T ) 0 R A A R PR I T i e Y R P v T
ok H R R R R X B AR BOE T () 3
SH R R R R A, JEXS 3 AR A E
S5 R 5 1 b v E B AT LU BRI TE AN T o
1 URE5RE
1.1 {438

Agilent 1260 HY &5 %0 7 A €0 3% A (56 [ 2 518
A1), Bl A AR 5 K 4 A OpenLAB CDS TA4E3
PE — A10 B S 30080 G A (a3 R A R LA —
e 5 [ B A6 25 5 Ultimate 3000 7 25 250 A € 1% A3 (5%
BRORM R A F]D) , BoA AR M F R I 25 ; XSE205 Dual-
Range BYHL TV (Mgl — FERI 240 RSN 0. 01mg);
ULUP - II - 10T B0 2 51 i ali 7k s Qs e ali B4
AR ) 5 CQ - 100B R 5 A (i R B2 DG~ 4
BRI, T 200 W, %A 40 kHz) .

1.2 X%

H R B (K58 111610 - 201607, 7 &
93. 1% ), H R Bk BR G (FIE5- R 110731 - 201720, 75
N 97. 7% ) B R B (iE5 o 110721 - 201818,
FHEA 96. 2% ), WA T b E A 2 R E DESE R 5 H R
Rl A JFORHZ (AL B R e R A | L LS
1707003, &4 67. 2% )5 H A CR LT REA 25 AT BR 2
w5451 180913311,190613311,180721311) ; LA
PORENH EL IR0 N Y LN [ S O g T
2 AEEHER
2.1 @mikEH

O3 . Welch Ultimate LP — Cig (250 mm x 4. 6 mm,
S pm) ;AN : 5 (A) - 0. 1% = 2 e R i IR
P pH 2 2.5,B) , BREE VRN (FE )7 DL 2% 1) 5 Uit
1.0 mL/min; K37 1 276 nm (H 57 ) , 284 nm (F5 Fz
1) ,252 nm (HHRREE) s HEFERE 10 wL; AER :30 C o
2.2 A%

TR G 0T R P00 < BUH B X B 17. 84 mg, K5 %
FRAE , B 100 mL 250, F 80% HF i W i -
FERZIE 3050 A A H W 0T F i I8 VR 5 BURE e
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Tab.1 Gradient elution procedure of mobile phase

W (min) A48 A(%) A3 B(%)| &R (min) R348 A%) R4 B(%)

0~8 19 81 36 ~40 100—19 0—81
8~35 19—50 8150 40 ~42 19 81
35~36 50—100 50—0

B 64. 12 mg, K% FRAE , B 250 mL 28 H0If i Y i
TV TR R R AN B R A R B R Y A
5 BCH R e % PR 11,08 mg, K % FR &, B 10 mL
i, 80% W WA iR OF A B R Z B 4850,
AR Shy 0 R e T HER 5t I 28 A 93 A s e BB e o) R
AW 2. 5 mL, B8 R TN BRIV A R 2 mL, R R B
Xof BRI 4 1 mL, B[R] — 10 mL 25508, fin 80% H
P TR e B 0 B 40, B S

PER SR BUH 5 (LS8 180913311 #3fE, 1+d 3
S AR 0.2 g, KB FRAE , B 50 mL ZEE T, 0
80% HH I T0E it , HE 75 AL PR (T35 250 W, 4R
40 kHz)30 min, 5%, i 80% P 205 WA T 22 21 8, 4%
A1, BN15

RERCH - FEAR G TR : 0 B R4 K 0. 2 o KRR
SE LB 50 mL A, I 80% HY BV WE &, A AL
(LK 250 W, 48 40 kHz)30 min, B4, K5 % 0
NG e 7 BRI 4578 10 mL, FH 80% H v i B &2
ZIBE 5] B

2 VR 80% H BRI TR
2.3 MNERKERE

FEIR A0 B I MR R B T F o 8 R R
B g AT b H B R R R B o3 I AE
276,284,252 nm A AEA e RN, D65 1 LI 1,1k
e 28I 22 9% K R 276 nm (CH FEAF) (284 nm (B 24 ) |
252 nm (H B IR )
2.4 fHZHEER

B2, 2 U IR AR BRI G 1, 4% 2. 1 U (g
SRR 2 , SR 2 B ar BITERE T 3 BRI
TS A 8,351 (Aglient 1260 % PE — A10 % Ultimate
3000 %), W 5 P K (2482727280, 250/274/282,
252/276/284,254/278/286,256/280/288 nm) , ¥ I
(28.0,29.0,30.0,31.0,32. 0°C), JiishH pH {H (2. 3,2. 5,
2.7,2.9),i#(0. 900,0. 950,1. 000,1. 050,1. 100mL/min)
SFAFTFIE A AR 2,
2.4 flE

I 2.2 TR IR A RSB 2,5, 10, 15,20,
25 WL, 4% 2. 1 0 s sl  ie s sl LA FR(Y)
R R, AERE R (X, ) A AR AR R4 T 4 D5 (R
IEFIE A 0) o MIE RS HIA Y e =1929. 1908 X s
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A. Mixed reference solution  B. Hesperidin — sample mixed solution

Fig. 1 Ultraviolet spectrogram

R2 MEMREEFHEUEERER

Tab.2 Results of tolerance test of relative correction factors

5 EAClA S AR RSD(%)  fifh RSD(% )
1 FRERAMEEM  1.0813 0.27 0.449 5 0.23
2 MEAK 1.081 1 0.58 0.4490 0. 86
3 R 1.0815 0.52 0.4522 0.52
4 A8 pH L 1.0772 0. 49 0.448 1 0.74
5 Rk 1.0818 1.12 0. 450 4 1.21

Eifi o fs PR HHEF HEREEELFAERREL EE
T AT 6 AR A AR B 4G P 348

Note: fa and fi are the average relative correction factors of liquirtin,
ammonium glycyrrhizinate and hesperidin under different conditions.
(r=0.9995) YVpuy=1783.1814X wuu(r=0.9994),
Y rame =802. 771 3X yramu(r=0.999 7) G5 W,
H LA R B R R R e R A i 43 I AE 0,083 0 ~
1.038 1 wg.0.098 7 ~1.233 7 ng.0.216 5 ~2.706 3 ug
70 L N S I TR AR M OC R R A o DAH o A H R iR e [
I 2Rt 5 4 e (el i 2 RER Y BB S R f,
PL2.4 TR 3 60 3 SO S48 e f, 45 R
R CH AR 58 R T EA R B2 IR £
f S 245 18 43 91 S 1.081 3 i1 0.449 5, RSD 43 %l K
0.27% #10.23% (n=3),
2.6 EIMEIERE EFIEXT 4R B B ) E 22

B 2.2 TR IR A0 S VOIS K — AR ST A
WL 3% 2. 1 T (3 5 AR |, BRI K oh 45 2. 4

TR 25N E T SR i ] o LA TR A5 o) R T RIS 12
1 - FERIR AV AU AEAN RS T R A X ) B2
B ] A B AR A AR 22 FRIBCEE S I i
R PR e R AT I 5 R 45 2 43 %o R i 8 57 1) 48 N PR L B
(DT FE R P340, 25 5 D38 30 m] UL AN TRl e 4504 AH
SR EAHE ARG RSD 48 33 W RE . 2. 0% , 7645
ELMETR, H#E 4 (276 nm) /48 J2 1 (284 nm) / H H iR
£ (252 nm) S KR K B8 (< +2 nm) |, DEFL A
FHIKTF 999.96./1 000,

F3 ESRIEREUMBXRER B ZEERER
Tab.3 Results of UV spectrum stability test and relative retention

time tolerance test

R K (HEF/ ARG E(HE RD(HEHF/

y
Vs BERT ehwriasm) B/4EREa) HERE )
RERA A 999.98/1000 276/284/252 1.3350/0.5410 0.93/0.72
EEH B 999.98/1000 276/284/252 1.3361/0.539 8 0.76/0.53
HiR A 999.97/1000 276/284/252 1.3403/0.5412 0.81/0.73
B 999.98/1000 276/284/252 1.3231/0.5356 0.93/0.72
ik ] A 999.96/1 000 276/284/252 1.3379/0.5409 0.89/0.95
pH & B 999.96/1000 276/284/252 1.3407/0.5422 0.73/0.77
ki3 A 999.97/1000 276/284/252 1.3175/0.5397 0.56/0.36
B 999.98/1000 276/284/252 1.3298/0.536 0 0.99/1.21

A K RA AT B SR IRIR B A S - BRI R,
Note: A is the mixed reference solution,B is the hesperidin — sample

mixed solution.

2.7 HEFER

L@ PRI < 4 B 2. 2 TR VR A6 R A T At
TRV B BT - FESIR G S AR 4% 2. 1 30
S AN 5 UL 2, 85 A T - AR
BRI TS E R S TR A IR A
R R 0 R B R L ) i | 45 Ay (i 04
FLAHAR Y 35 06 3 B R T 1. 5 Al iV vt 3 [
A SR X R AR ] R RN B R B A
JOL P 0335 06 | ELARE SV R i TR o E S A R T - R
TR VA TR i PRI RG B T € WA 7 8 TGt i . DA
TR X Lt VAR i P P R R R T R B
I R IS AP B ST A B Al B R A T I, O
B R AT — FFE SR A TR A0 15 1 rh 45 1 o0 €0 135 06 25 AP I
T A B R A I DT BC R TSR 999. 954 /1 000, H
AT (O R UT L R TR 999. 91771 000, H 2 ik 44 DT i
K4 999. 936./1 00048 B 1 (i 0 5 H B A H B
Bl 0,73 0 £ BRI [ 1) LUARL 0 0k 1.335 0 1 0. 541 0,
Hi [l 2 C AT TR A 0T B A i 1 v, H B R
HCH BRI )43 51 13. 213,17, 639,32, 602 min;
TR AT B RORIRS B - AR SR A TR ek v
BT CH R H R R i 1 SR AT R 4y I 1284,
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B2 BRkERE
1. liquirtin =~ 2. hesperidin 3. ammonium glycyrrhizinate

a. Blank solution  b. Sample solution

A.276 nm

c. Mixed reference solution

B.252 nm

d. Hesperidin — sample mixed solution

C. 284 nm

Fig.2 HPLC chromatograms

276,252 nm P KA H R

R BRI B 2.2 TR IR A R BRIV, i 201
T a3 25 P B A AR 6 WK, 0 S IR L 25 R H R
PR CH B RRE W RSD 4 A 0.22% ,0.18%
0.23% (n=6) , RUIEHEH B R

FE R B 2.2 WUR H B 408 0.2 g, K&K
36 1, MK 1 K — R IR VAR, i 2. 1 T
TGS SRR R TSR T 1A 4 RS RO S 0
T A 881, 4, H B 1 H 550 1% e ) - 1 06 1T AR (AR
FERN 0.2 g 7158) 209 4 562. 4 F1 817.5, RSD 43 %)
4 0.65% F10.72% (n=6), 30 7 B Z M

Fare PRI L 2. 2 TR R AT - AR B IR TR,
AT IR CE 0,2,4,6,8,12,24 h B, 4% 2.1 T F {4,
T SR RN A o8 SR H B R R R R IR e (i
U T FRAS K AN K, RSD 43 )4 0. 28% ,0.37% , 0. 31%
(n=7), RS RAE S R 24 h WEGE .

I PR 55 5 R B A A« B 2. 2 T YR A X BE A T
1 mL, & 25 mL 25 &, I 80% H s 75 VR B 22 %)
FEBE5) AR A R, 4 2. 1 T S A E
ICR (0% 45 R H 5 (276 nm) | H HEER £ (252 nm)
(ISR L (S/ N) 2331k 30,4 F177. 6,50 HILL S/ N 1y
3 A 10 AT ARG I R AN BB, 25 50 H 51 (276 nm)
(14 A6 I R 5 o B C L ERE B3 ) 43 3310 R 1. 64 ng I
5.46 ng, H B R 4% (252 nm) BRG] BR 5 7 5 FR (DL RE
Hi1) 0514 1. 67 ng H1 5. 58 ng.,

TR ISR  BOH R B R A J5URL2ZY 334. 82mg,
K% FRE , B 100 mL 25, F 80% HP st VR s i
FEM R 2 Z1 B 1850 A T R e DR 25 I 48 5 B
2.2 TR H R (B 1 g AF 5 & B R 7.296 1 mg,
HHR 24.914 1 mg)0. 1 g AEHFRE, B 50 mL

70

RS A B R BR T E A TR 4 mL, R R R
225 1 mL, 18 R BRIP4 U 10 mL, 43 2. 2 T
OB A T - REER AW AT 6 1, 47 2.1
TN 3% 2 R AR DU S il SR g R 4% Ca = (Au X
C.)/(fx AR U, Co RS P H
el H iR p AR (ug) , Aw M BE AR P H 5
T H H IR IETE L, C. 5 As 43 B AR S A
P R A R RE o (pg) 506 T AR H R R 7 i = DAY
HERR B S x 0. 979 7T 453k 4,
2.8 HmEENE

WOH L B, of 3 50, B 0.2 g, KB FRAE
B 50 mL A P, W A R - AR BT RORT
PR, U B - AR BV HR 2. 1 T
TSR UEAE DN A, T 3 i R o 3 IR [l il 36 300
AT R R o R R R e A A, DAERE
PR 1 g B S S R R B, DR 4
5 e Iy I 25 R L A R LR 5
3 itig

AR B I A S R ORI B T A
T 7 P25 R P A A R i, IR i SR A
BT, L€ 3 P Hp o AT BER i 06 T SR I o, 4 06 T
P 3 I OGS B S5 0 A B Y TR S By
Y 5 o (5 FH R AROGT I AT I R i, o X
ARIMAEAR XS B AR S I AT o3BT, A2 AR HE
JIT 355 R 1) S T

K 1 (6 Pl o micBd
1 B - =
i st BMBIRHIC BRI AD
B AN A HA ]ﬂﬂ
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*4 BRMIBREWHERBGRELER(n=6)
Tab.4 Results of the recovery test by the replacement method of chemical reference substance(n =6)
B2 () # &4 2 (mg) A E (mg) M#3Z (mg) ER (% ) X (%) RSD(% )
A B A B A B A B A B A B A B
0.1024 0.1024 0.7471 2.5512 0.6644 2.2043 1.4024 4.7402  98.63  99.31
0.1102 0.1102 0.8040 2.7455 0.6644 2.2043 1.4656 4.9358  99.58  99.36
0.1022 0.1022 0.7457 2.5462 0.6644 2.2043 1.4117 4.7143 100.24  98.36
99. 62 98. 44 0. 87 1.19
0.1053 0.1053 0.7683 2.6235 0.6644 2.2043 1.4228 4.7572  98.51 96. 80
0.1047 0.1047 0.7639 2.6085 0.6644 2.2043 1.4306 4.8021 100.35  99.51
0.1038 0.1038 0.7573 2.5861 0.6644 2.2043 1.4244 4.7304 100.41  97.28
EAHHER B AHER
Note: A is liquirtin,B is glycyrrhizic acid.
5 IRBRSBNELEER Hral)l. o E 2 ,2020,29(7) :68 - 70.
Tab.5 Content determination of liquirtin and glycyrrhizic acid in 1% T, RFR,KRER,F. HEFFREEZHUTN R
three batches of samples E )N R 89 2w AR R AR B AALAE R e AT R[], 4P T e
180913311(A/B) 190613311(4/B) 180721311 (4/B) XA KA FIL),2020,54(5):841 - 848.
WA hg B2 hg B2 hg Wit £ 3] F &, #¥kk, ERL,5 . HPLC B i 2 H3E & 2 o4 &
(mg/g) (%) (mg/g) (%) (mg/g) (%) 7 AR e a2 [1]. P 2h41,2020,43(9):2146 - 2150.

7.0441/6.9283 083
25.1024/24.8292  0.55

0.8324/6.8584  0.19
23.8215/23.8732 0.1

HEF 7.291/7.1818  0.79
HEH 24.9141/24.8193  0.19

EA K EZARAET E,B ARKATR X,

Note: A is the statutory standard method, B is the replacement

method of chemical reference substance.

ARG, (03 A 1 e Xt A B ] A 5 R
i, FEI SE B0 %8 % ] Welch Ultimate LP = Cig £ (250 mm x
4.6 mm,5 wm) ; PR EGEIERT, 2 00 E R 2 5 RS R
JRbRiE YBHO06492018 A JCH S It~ AH X7 B B (8] i
T3 FEVSORE X PR B B 1) P 51 O B — 5 A R8T i
T 550t A 3 0 i 3 P 0 A N AN P P L, 4
DT JiC R 158 SR REAE W WG AT 5 1, B T 7E OpenLAB
CDS “TAE sl g 7 W P SO HRB I T Hofth Agilent 5
R AR 35 A, A B 51 K i £ A1 FR 51 OpenLAB
CDS TAER CLFEAR AT, MOR IR IEAE Jy (15 i o P
5 A B Ry B, 70 HABAR A 28 58 10 FH I 3 75 7
TR R Ge g AH G 8 2

AT RE S PRI H AP B ) 5 R0 i %o
ARV TR, TR AL T B S R 3% Ty [ R0 %o ot R
A, 5 AMPRTE AR b, 25 S, 0 B IR B, R G AR
BA R [R] B RS o (L phy R A0S R 2 o A3t VS VR
TR HSF LB DA I T 9 T AROK Rt £ i 0 1
AL I A oA BT a3k i i T4, DAHERR T4, /TR
R AL i TR 3 L AR gt o RO HR o 3 T € 15 1€
A ER (i I Al P AG A

[1] =AMk M. KHFERAREFEAF B w oK B4 52 09

4l BRBEERS. PREAREREHE(—F)[M]. LK
& & 25 A A, 2015:86 - 87.

[5] % &,#F4,5 BE. REXREEPHESFHG LB
LT, #9255 ,2019,31(6) :33 - 35.

[6] ARk, 4 23 B R . ATRBHEREA TEBAET A
R EATMNEGHRI]. B e E,2014,34(5):

934 - 938,

(7] 3k#h4, R4 FaK, 5 BRI EE R R LA
H&FEEHF TR PEGHKRFFR,2015,46(3):
316 - 321.

(81 MHFE, £ £, H5ETF 5. FRTBEEEAS ALY
M HPLC Peik o Bk v ey A [J]. FEAR R A %5,
2015,32(11):1376 - 1381.

(9] T# 2,6 &% AT Sk nfe R RS
EON T as oA e e R PRGBS FEE,
2018,53(18):1594 — 1602.

[10] % 45,245 ,73 & . BB REN T L 05 R P
FodrF A A B A F(]]. B oA E,2011,31(11):
2058 - 2062.

(1114 %, B2E2% , L%5%,5. SR ETHERIBEAR
FARERRI[)]. P ERAFAE,2012,13(1):12 - 15.
[12] 3 &, 24 F,L308,F . T HFEDRERMNE HH
RAEFRMT]. +E2H % %E,2015,50(4):284 - 286.
[13] T &4, —nl Z3FknE A KK EEZSRT KRR EF L P
BHFERSEE[I]. FEHL,2020,29(19):52 - 57.
(141 ® W, & 44, 30EF, 5. S0k EENE &4t
AR [J]. 7 E 2% 54R,2010,38(3):77 - 80.

[15] Az, F LA, Rk, 5 Bt d Cs Eiftey 257
Lk (1], HHIEMATR,2015,38(3):341 - 344,

(Wi H 31 :2020 - 12 - 12)

.
LR

71



