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Simultaneous Quantitative Analysis of Six Active Ingredients in Glycyrrhizae Radix Et Rhizoma from
Different Habitats by QAMS

GUO Ligiang', LI Xi', LTU Qian', YANG Jian?, MA Na!, GUO Yi?(1.Baoding Business Department of Shijiazhuang
Customs Technical Center, Baoding 071000, China; 2.HeBei XinMinHe Testing Co.,Ltd., Baoding 071000, China)

ABSTRACT: OBJECTIVE To establish quantitative analysis of multi-components to a single-marker(QAMS) for
determining contents of six ingredients from Glycyrrhizae Radix et Rhizoma and to verify the accuracy and feasibility of
the method. METHODS QAMS was established and validated for Glycyrrhizae Radix et Rhizoma. Liquiritin apioside,
isoliquiritin apioside, liquiritiyenin, isoliquiritiyenin and glycyrrhiic acid were selected an analytes while liquiritin was
chosen as internal reference substance to evalyaet the quality. The relative correction factor(RCF) of liquiritin to the other
five active ingredients were calculated. The method was evaluated by the comparison of quantity between external standard
method and QAMS method. RESULTS The contents of six active ingredients in 16 batches of Glycyrrhizae Radix et
Rhizoma determined by QAMS method had no significantly different with external standard method. CONCLUSION
The determination of 6 components in Glycyrrhizae Radix et Rhizoma by QAMS is accurate and feasible, which can be
used for the quality control of Glycyrrhizae Radix et Rhizoma.

KEYWORDS: Glycyrrhizae Radix et Rhizoma; quantitative analysis of multi-components by single marker(QAMS); relative
correction factor
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1.1 &

Waters 2695 5 Z0BAH (515X (35 [E Waters
2Aw]); LC-20AT Y m RORUAH th i 4 . LC-2030C
R i RO (s A (H AR B A R KQ-250 Yk
I e A (S Ll T R R AR A PR A WD) XS205 AU
3BT R Gt MR- FE R 2 AR A IR A FD).
1.2 RFISHR

SRS H LS 111610-201607; 46)%
93.1%). HHEmRE#HLS: 110731-201720; ZlifF:
97.7%) [ H [ 63 5 24 A T8 A A R s R B R
(L5 : 74639-14-8; 4 =98%). FEbl 7 H FH It
i 120926-46-7; 4 =98%). HE RIS :
578-86-9; 4l =98%). 7 HE RS : 961-29-5;
i 5 = 98%) 34 - g W FHE AR e B AR IR 45 TR
Awl; LIERNEIES, R NN, KON
Ko 16 MEERBA NS L HIlt. . 5%
M, Pl ENTE IS e NERHEY
HEMTERZE, FREENE 1.

r1 HEREEER

Tab. 1 Information of samples
ErRe gt ETRs 77
GCo1 Hl GC09 e
GC02 o GC10 e
GCo03 ol GCl11 M5
GCo4 R GC12 R
GCO05 e GC13 THE
GC06 ek GCl14 THE
GC07 Wiad GCI15 THE
GCo8 R GC16 TH

2 FEEHER
2.1 &

iy Agilent Eclipse XDB-Cis (250 mmx
4.6 mm, 5 pm)tiEt:, PLZFE(A)-0.05% IR /K
(B)NRBHAH; BREEVEME: 0~8 min, 19%A; 8~35 min,
19%—50%A; 35~36 min, 50%—>100%A ; 36~40 min,
100%—>19%A; AR E 1.0 mL-min™; P
237 nm; FEifE 35 °C; FEFEE 10 pLo ERAREGLH
FHIHHER =5 000, EILAMET, HEF 6 Bk
J A AR > B R 38>1.5, AR LI 1.
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Fig. 1 HPLC chromatograms

A-mixed reference solution; B-sample solution; 1-liquiritin apioside;
2-liquiritin; 3—isoliquiritin apioside; 4-liquiritiyenin; 5—isoliquiritiyenin;
6-glycyrrhiic acid.

2.2 HBEIHI %

221 MEGEVER BUTHEH R, HEE. T
RRHEE., HER, AHER. HEREHEHE
iR =H E R 4%/1.020 7)%f B FhE B, FEERRE,
I WG H AR, B B &R FEY 100 pg-mL~" [RXF
HER it i 8 VA TR

222 A AERH RS BHER RS =S
)% 0.2 g, FEEE, BREHRMS, HEN
A 70% 8 100 mL, %€, PREF&E, A LH
(B 250 W, i 40 kHz)30 min, H04, FRE
HiE, H70%EEAN R E, we, B,
B UEM,  BRAS A T R

2.3 JiiREERE

231 LMERAREBE N HEWIOE E 5 E KX
HR VA, R R A1) O R AR (VR ) R T
W, HEHR “2.17 TUNRAFRERE, WE g, LA
FrREHET . HEE. FErHEE. HER.
FHER, HERPIEREEARBALIR), XN
AR FR(Y), e mbrdEdh g, 5% 0
ENE TR, G5 RR 6 P a7 75 26 M 3 Bl 9 4%
PRI, ERIE 2.

R2 HEFoMUFRIWEMETHE
Tab. 2 Linear regression equations of six compositions in
Glycyrrhizae Radix et Rhizoma

METE Y

D% EIEV¥ ;

pg'mL™!
H A Y=20 134.37X+7 499.92 1.25~50.00  0.999 6
R Y=5 078.76X+485.78 2.50~100.00  1.000 0
R AR Y=12 929.29X+16 893.80 1.25~50.00  0.9955
RS H R Y=11400.75X+29.67 0.25~10.00 1.000 0
HHER Y=38 493.33X-162.80 0.10~4.00 1.000 0
FHER Y=22 947.51X+5 890.05 0.10~4.00 0.999 4
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232 MUEREEAEARE  REME “2.2.17 TR
FrbEH RS HEE.. R EEE. HER.
FH R R HEER R, MR BUOR
RN 12.5, 12,5, 2.5, 1.0, 1.0, 25 pg-mL~" X}
MOVETR, % “2.17 BUF Gl &R Eee, HEEN
E 6, FEREE 10 uL. S5HEE, FEREH T
HEF. FHERHEST., HER. RHER. H
TR TR AR Y RSD 4334 0.18%, 0.14%, 0.63%,
0.33%, 0.71%, 0.76%, FIIEHKEHE BRI,

233 fREMRE  BUHEROR(GCO1 S ML
02 g, MEFRE, W “2.227 T J7 ik &t
RARVER, 2 HIE 0, 4, 8, 12, 24 hi% “2.17
TN B &R e i H S . HRE . TR
HEE, HER, RHER, HERIEDR, 4
FAHRL 6 P UETARM RSD 25108 0.11%,
0.17%, 0.37%, 0.24%, 4.10%, 0.39%, {4tk
M AT 24 h WERE M R T

234 HEEMWRE BCHEA SR R(GC1 S
i) 0.2 g, FEEFRGE , PATHAE 6 1, #kB“2.2.27
TR 7 A s, IR “2.07 IUF gk
FKAFRATINE , oA, THETREH R
HEF., FHERHES. HER, RHER. H
TR B, 45 6 Fsisy i & 73 4L RSD 43
AN 0.24%, 0.17%, 0.31%, 0.18%, 1.90%, 0.14%,
KT EE MR

2.3.5 ARG B C I E B H EA R, 26
By, %2102 g, FEEWE, 7 nkEEMAN TR
FEH, HEE., PR ETEE. HER. RHx
. H R 450 1.25, 1.25, 0.25, 0.10,
0.10, 2.50 mg, %M “2.2.27 Wi R J7 ikl &4tk
AR, FRHR 2,17 TN S bR, WE g
A, HERUE. TR, HEE. TR
AHER. HER, #HER. HEREREE)
SN 98.23%, 99.31%, 95.44%, 93.09%, 101.33%,
99.50%, RSD 435N 1.22%, 1.37%,2.05%,2.77%,
3.05%, 1.08%, FTTIEMEME R

2.4 FIEET £ E

240 JEE FE 8 WZRMETE N g B E (R
SR B )5 A W 4 i N B IE b . 7E 2 48 BRI 2 VP
W, DA b 3 — W A S, IRIET 2
A [MAEE B N AE RO R AL O &,
SLAZH S 5 HARH Sy 2 (8 AR B R R T, @i
B IE R H AR AL 43 (1 B2 D

o E AR T 24 %% 2019 4F 12 J 58 36 4556 24 ]

242 fHONE BURGXTHRSAET, IR 9217
TR 24, 43 3EFE 4, 8, 10, 15, 20, 40 pL,
WE A, CAHEE ANSY, 50 5
HEHF, FlERHEET. HER, R HER. H
BRI R IER T f, SRR 3.

R3 UHEHFAASHH S R fITHER
Tab. 3 f values of 5 compounds using glycyrrhizin as
internal reference

1?;?;135 fﬁ::i:@ f;r*: T: Srwgpnr fomamer oyt
4 07001 05408  1.8028 13615 02566
8 07056  0.543 1 1.8509 13372 02433
10 07009  0.5468  1.8301 13216  0.2437
15 06936 05554 18477 13306 02454
20 0.6974 05452  1.8378 13317  0.2437
40 07038  0.5658  1.9095 14254 02524

¥IME 0.7002  0.549 5 1.846 5 1.3515 0.247 5

RSD/%  0.62 1.71 1.91 2.86 227

243 A[FECERT fRIRZ B E I LC-20AT.,
Waters €2695. 55 LC-2030C %45 11 i S00UAH
TR fIIREIE G5 SR AR AN [F] ) v RO AH
EACEA RIFIERE. 2RI 4,

R4 TERNBHNZHE TSRS fE
Tab. 4 Effects of different instruments on the determination
of fin 5 components of Glycyrrhizae Radix et Rhizoma

N [orwwan,  frwsus Suwwx,  fawig iy

,TX %% H g H/H R gy EEacH et
5 LC-20AT  0.700 9 0.546 8 1.8301 13372 02437
Waters 2695 0.701 7 0.5342 1.8473 13151 0.2390
¥ LC-2030C  0.703 9 05188 1.8483 13615 0.2339
A 0.702 2 0.5333 1.8419 13379 0.2389

RSD/% 0.22 2.63 0.56 1.74 2.05
2.4.4 AFEFEHEXT R0 %% Eclipse XDB

C13(250 mmx4.6 mm, 5 pm). Shim-pack GIST Cis
(250 mmx 4.6 mm, 5 pm)- XBP-Ci3-L (TCM) (250 mmx
4.6 mm, 5 um)3 PO EEAEXT £FIR2m, g5 R Ik 5.
S5 BRI fAEAF i R AT B R R
RS5 TREWAEMNEHE S 5 MRS fHH

Tab. 5 Effects of different columns on the determination of
fin 5 components of Glycyrrhizae Radix et Rhizoma

Y Sremtene foemsne finw,  foawur vy
H
e S i e e
Eclipse XDB Cy;s  0.7009 0.5468 1.8301 13372 0.2475
Shim-pack GISTC;s 0.7235 0.5342 1.8388 1.4054 0.2390
XBP-Cs-L 0.7031 0.5244 1.8433 1.3551 0.2276
SEHMY 0.7092 0.5351 1.8374 13659 0.2380
RSD/% 1.76 2.10 0.37 2.59 4.20
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2.4.5 AFFEEXT fEFm FEEAEE AN 30, 35,
40 CHF, Xt HE R S B £ s, 45
BB fEEANFAR N ENER. 4RILE 6.
2.4.6 AFEEBUAEN £ sgm BRARRE
N 0.8, 1.0, 1.2 mL-min 'I%F £, 25 57%E
B fAEA FARR N B A R i iE NP . 25 53 0
*£7,
2.5

=2
W

Rp RS 73 LTS U (1) 5 o7

RED A oy il e 1) SE A, — SRR AR O
I () EAT 2, AR U f O B I [ 0, AR AR A
Xt OR B IR 8], PR Gl i Ry e R, BRIV I k)
W th H AR s AL B . A5 R ULK 8.

Ro TRAAEXMNZHZ S 5 F K0 B H

Tab. 6 Effects of different column temperatures on the
determination of fin 5 components of Glycyrrhizae Radix et
Rhizoma

KR C Sremuuer,  frmwiwr foww e iy
s i i s i
30 0.703 2 0.537 4 1.8218 13606 0.2390
35 0.700 9 0.546 8 1.8301 1.3372 02475
40 0.702 6 0.544 6 1.8473 12957 0.2421
B 0.702 2 0.5429 1.8331 1.3312 02429
RSD/% 0.17 0.91 0.71 2.47 1.77
RT1 TERGRRENNEHE S 5 RS E B ZH

Tab. 7 Effects of different flow rates on the determination
of fin 5 components of Glycyrrhizae Radix et Rhizoma

2.6 QAMS 5 AN bRIER I 45 B i b i PRI R, frwtras,  frmswas  fiuwg fwimr firmy
i - e NS s AL mL-min~! HrE Hri [ R [
ﬂéﬁﬁ 9]‘*/]?/2;@'15"@- EP 6 **’Hﬂ?ﬁk%l&’f—fé\% 0.8 0.700 9 0.537 4 1.8499 1.3409 0.2437

yﬂ‘“ 'T‘Té ’ ;{F 5 QAMS ﬁ‘ﬁ E(J éé.: %1&/“1 H‘/‘ 'f& ’ %1E 1.0 0.700 2 0.546 8 1.830 1 1.3372 0.2475

QAMS H T HE 6 koWl 5 (1) E A B Al m] 5 1.2 07027 05342  1.8433 12979 02464

P, SR WER 9. HAHA SPSS 25.0 ittt iT FHME 07013 05395 18411 13253 0.2459

R, SRR 2 O L T R B RSDY 008 12l 055 180 080

=8 IEOUE TGS T A B AR X AR F BT

Tab. 8 Relative retention time obtained by different instruments and chromatographic columns

X A% N Rt o Rt st it Rt jwms it irints Rt irisgtrists Rt 5 ringiwines Rt irism it
LC-20AT Eclipse XDB Cis 7.277 0.892 4 2.0392 2.704 8 39501 4.1450
Waters Shim-pack GIST Cys 1175 0.8915 1.919 1 26935 3.8559 3.9229

XBP- Cys-L 9.128 0.901 6 1.890 4 26735 3.9280 4.1198
LC-2030C Shim-pack GIST C;3 11.52 0.900 1 2.106 6 2.597 8 3.796 6 3.904 6
XBP- Cj5-L 9.059 0.9044 2.008 7 2.6327 4.002 2 4.027 8

MG 0.898 0 1.992 8 2.660 5 3.906 6 4.024 0

=9 —MNEFERFITENEHEF SHEALSHEE

Tab. 9 Contents of 5 components of Glycyrrhizae Radix et Rhizoma determined by QAMS and ESM

A HER/ % TR H B /% R B % HRE/% HER/ %

9T 7= b HEL/%

—WEW¥  SMr BRI MR R SME —MEIF SR MBI MR
GCO1 HM 0.54 0.007 0.008 0.50 0.51 0.18 0.18 0.013 0.014 2.00 2.00
GCO02 Hilv 0.55 0.007 0.008 0.50 0.51 0.18 0.18 0.013 0.013 2.00 2.00
GCO03 HM 0.56 0.007 0.008 0.50 0.50 0.19 0.19 0.012 0.012 2.03 2.03
GC04 HM 0.56 0.007 0.008 0.50 0.51 0.19 0.19 0.011 0.011 2.02 2.02
GCO05 B 0.75 0.071 0.071 1.17 1.17 0.43 0.43 0.133 0.133 2.97 2.97
GC06 B 0.75 0.071 0.071 1.17 1.17 0.43 0.43 0.134 0.134 2.97 2.97
GC07 HraE 0.72 0.072 0.072 1.13 1.13 0.42 0.42 0.135 0.135 2.98 2.98
GCO08 B 0.72 0.071 0.072 1.13 1.13 0.42 0.42 0.134 0.134 2.98 2.97
GC09 REE 1.44 0.026 0.027 1.08 1.08 0.36 0.36 0.053 0.053 3.33 3.33
GC10 e 1.44 0.026 0.027 1.08 1.08 0.36 0.36 0.052 0.053 3.35 3.35
GCl11 EE 1.40 0.025 0.025 1.04 1.05 0.35 0.35 0.051 0.051 3.23 3.23
GCI12 REE 1.40 0.025 0.025 1.04 1.05 0.35 0.35 0.050 0.051 3.22 3.22
GC13 TH 0.80 0.090 0.090 0.55 0.55 0.19 0.19 0.060 0.060 2.23 2.23
GCl14 THE 0.80 0.088 0.088 0.55 0.55 0.19 0.19 0.059 0.060 2.24 2.23
GCl15 TH 0.79 0.089 0.089 0.51 0.52 0.19 0.19 0.063 0.063 2.23 2.23
GCl16 TH 0.79 0.090 0.090 0.51 0.52 0.18 0.18 0.063 0.063 2.23 2.23
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MHEF ANSY), @ikt @7
QAMS %, WRHLFEAE T 2 #fr A

ARSI R4y H LT B LC-20AT. Waters
€2695. HiH LC-2030C R RO AR i AT 3 AR A
[F] RS H R S R R
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5o, 25 R RIS R fERERLE, R 5%
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