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Establishment of HPLC Fingerprints and Content Determination of Nine Components of Lizhong Pills

LIU Xiaoling'*, MA Haitang', WANG Miao', LI Yun’*, YU Lei'”, QIU Guoyu’, CHENG Xianlong*, FENG

J in]iang5 , YANG Fude'"* (1a. College of Pharmacy, 1b. Library, Gansu University of Chinese Medicine , Lanzhou 730000, China;
2. Lanzhou Institute of Food and Drug Inspection and Testing, Lanzhou 730050, China; 3. Gansu Pharmaceutical Group Science and
Technology Innovation Research Institute Limited, Lanzhou 730000, China; 4. National Institutes for Food and Drug Control, Beijing
100050, China; 5. Gansu Kangle Pharmaceutical Co. , Lid. , Lanzhou 730300, China)

ABSTRACT: OBJECTIVE To establish the HPLC fingerprints, determine the contents of chlorogenic acid, liquiritin, lobetyolin,
liquiritigenin, glycyrrhetinic acid, atractylenolide [Il , atractylenolide II , atractylenolide [ , 10-gingerol in Lizhong Pills, and lay the
foundation for its quality control. METHODS A Eclipse Plus C g column was used with acetonitrile-0. 1% aqueous phosphoric acid

as the mobile phase in gradient elution at a flow rate of 0. 8 mL + min~".

The detection wavelengths were set at 215 nm and 254 nm,
and the column temperature was maintained at 30 “C. Through similarity evaluation, combined with chemical pattern recognition, the
fingerprints of 21 batches of Li Zhong Pills were evaluated and analyzed, and 9 index components were quantitatively determined.
RESULTS The fingerprints of 21 batches of Lizhong Pills were established, with 29 peaks identified, the similarity of each batch was
greater than 0.9, and 21 batches of samples from 3 manufacturers could be clustered into 3 categories, with 16 compounds differing
between groups. Nine components showed good linear relationships within their respective linear ranges (r=0.998 7), the average
recoveries ranged from 95.34% to 104.41% , and the RSDs ranged from 0.95% to 2.95% . CONCLUSION The fingerprint and
quantitative determination method of Lizhong Pills is simple, accurate and reproducible, and can be used for the evaluation of the
overall quality of Lizhong Pills.

KEY WORDS: Lizhong Pills; HPLC; fingerprint; content determination; chemical pattern recognition
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16202, =98. 00% ) FAA PTG (214498, =98.00% ) .
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BARARAF) o BRI (A HALE 9 g)21
b, 25 S1 ~S21, BRI 1o LN (3 4 ; 9
R R FR i DAy 3 A 5 K O A oK 5 A 3R] D
Frati,

F1 20 HEFAEEKE
Tab.1 Sources of information for 21 batches of Lizhong Pills

Vender No. Batch number Vender No. Batch number

Y1 S1 210003 Y2 S11 230606
S2 220001 S12 230607

S3 220008 S13 230608

4 220008 S14 230801

S5 220010 S15 230802

S6 220010 S16 230803

S7 230001 S17 230901

S8 230002 Y3 S18 230201

39 230002 S19 230201

S10 230003 820 230301

821 230501

2 #HEEHER
2.1 gL H

* M Eclipse Plus Cq %45 (4.6 mm x 250 mm,
5 um) ; S (A) -RFUTE 0. 1% BERRIE W (B) i
BlAH ¥R 2 SEATRE VR 5 A I K 215 nm (4
IR H A St HRER AARNBRIL AR
Mg 1T A1 10-22 1) 254 nm (H 52 ER H AR N FE
1) MR 30 °C 5 iy 0.8 mL « min ™" JFAF &
b 10 Lo

F2 OE PR E BT 6 (HPLC) Il 2 kAR T
Tab. 2

HPLC elution procedure for the determination of

Lizhong Pills sample

t/min Acetonitrile (A) /% 0. 1% Phosphoric acid solution(B) /%

0 3 97
10 14 86
14 20 80
18 25 75
23 35 65
33 50 50
43 58 42
52 65 35
55 75 25
58 78 22
59 3 97
60 3 97

2.2 EWHE A
2.2.1  XFRESNIAEA A o iR B E AR R

T 2527 2 2024 429 155 59 5 17 ]




MR VH & e CH R CH AR A ARANERIL
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9.85 mg, B F 10 mL B, FJG/K H B A T e
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BB, L2227 TR J5 3%, 0 ] AR s 2 | ik
562 BRE AR BEH R SRS R AR S A
PERE A, RIAS

2.3 HPLC HE4UHE#
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HEARAE 1 .28 S50 10-28/ . 15 S1 ~ S21
FE b 5 6F 8RR AR B3 0 AE AL EE, 43 03 R 0. 994
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Fig.1 HPLC overlay profiles of 21 batches of Lizhong Pills (S1-S21) and control profiles (R)
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2.4 bR BB R A

2.4.1  FEIPHT(CA) 21 HEFE AP OILAE S Y 29
A I T LS A SIMCA 14 1 B, L g T FL
gERLON AR R R A Ward 323154 09 1 B8 o6 B
SRR AT SR 2E (18 2) , 45 R B, R s
1.0 x 107}, 21 B A ALRE S n] 20 3 K 28:82 ~
S10 A5 —2 S18 ~ 821 M5 28 AR FHER WA =
o XK RV TE 8 SCE AL B A B LT
AR IR 250 B A A — R 25 57

B
4.5%107 o N 2
4.0%107 - M v
3.5%107
3.0%107
2.5%107
2.0%107

1.5x107 o

1.0x107 o

0.5%107

Batches No

B2 21 #32 d A RE L (CA) A
Fig.2 CA diagram of 21 batches of Lizhong Pills samples

2.4.2  EWOrHT(PCA) % 21 LB URE b
9 29 AN ILA I IR 5 A SIMCA 14 1 2 ff e, LU
W I FR 25 2R O A8 BEEAT PCA 7, #5331 21 Hit B
FURERL I PCA 130 B (1 3) 181 3 AT LU i, 21 41t
FEAR AT Lo D 3 28, o 82 ~ S10 3RO 5 — 2K,
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Préi Rk —2
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Fig. 3  Plot of PCA scores for 21 batches of Lizhong Pills samples
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A3 4R ) 4303 D 0.746.0.952, T GE U1 2 8K
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(variable importance in projection, VIP) 43 #f 45 5 Ii,
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Fig. 4 Plot of OPLS-DA scores for 21 batches of Lizhong Pills

samples
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Fig.5 OPLS-DA permutation test of 21 batches of Lizhong Pills
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Fig.6 OPLS-DA VIP plot of 21 batches of Lizhong Pills

samples

2.5 gENE

2.5.1 LRl B AU AR (S5) i, 4%
AE IV 5 VR 8 3 ) 8 o) R A R R i I TR D
FFPERE S, 25 R W T ~ 8 TE A 3 55 T
PEREINAE , A BRAS I (0 T W 1) BAT R B O B
WEETE X B, I FL S5 AR I BR i —— DB C , 3R Uy
ERIRIE R4, BE08 HEHN A RO 34T U230 B #l
KIE

2.5.2  ARAERRFE KPR IR A BOE
i, 5T 10 mL #HN, HTOK RS 2 2208, 355,
Bl BUT I S B R 25. 627 5 pg + mL ™ HEE
107.289 0 pg - mL ™" GEZSHT76.3252 pg - mL ™' HFHE
% 38.080 0 pg - mL ™' HHIR 217.2350 pg - mL ™' [
APIRE M 71.204 0 pg - mL~" AP T 4. 821
Spug -mL A ARMNAE T 22.100 0 pg + mL™" |
10-ZE MW} 48.265 0 pg + mL ™" AR A X BRSOV T,
B RN AR G BT B B, T A AR 3% AR T ik
FED 5 , 30 s W TE AL (Y, IF 5 AH L A 3 Rk B2
(X)) & prEth &, 45K/ WHE3,r=0.9987, i
3 AL O S o> A A W S N 2R G &R
S5 T

T3 OEPAF O R MR R &M E

5 A
17
L J A FAR Y 23, §_2728

)

Sample

Mixed standards

20 30 40 50 60
t/min
9 B
e g al 2y Sample
| 27
l I ‘ o }L* Mixed standards
T T T T T
20 30 40 50 60
t/min

1 = 2R ;5 - AT ;6 - WS ;8 - R 9 - HHER: 17 - IR N Eg
;23 - FORNER 1527 - R T 528 - 10-22 .

1 - chlorogenic acid; 5 - liquiritin 6 — lobetyolin; 8 — liquiritigenin; 9 — glycyrrhe-
tinic acid; 17 — atractylenolide IIl'; 23 - atractylenolide II ; 27 - atractylenolide
I ; 28 — 10-gingerol.

B7 AR AR A A AR 215 nm(A) F7 254 nm
(B) 4t HPLC & 3 &

Fig. 7
mixed standards solution at 215 nm( A) and 254 nm(B)

HPLC chromatograms of Lizhong Pills samples and

—— Lack of Codonopsis pilosula and Atractylodis Japonicae Rhizoma
Lack of Licorice
5 — Lack Zingiberis Rhizoma Praeparatum
—— Lack of Atractylodis Japonicae Rhizoma
I —— Lack of Codonopsis pilosula
9
,MSH* I B | ﬁJL_JJ’Lj, 28

7, AN

6
9
NLIJLJJ EWM_,_L,AH_;J_}J\ZMAJEMLJMZJfM

i J 6 9 17
R . JJ.L-J‘,.AHS, e ,J.JL»L,J'\,LW J,.JJ,JL\J,‘,Z'ZZE s
5 9
] | 8 17 bx) 2728
20 30 40 50 60
t/min
% 1.5.6.8.9.17.23.27 28 [AK 7,

Peak 1,5,6,8,9,17,23,27,28 are the same as Fig. 7.
B8 FE LA A S AR HPLC 63 i
Fig. 8

solution

HPLC chromatogram of Lizhong Pills negative sample

Tab.3 Linear regression equations and linear ranges for the 9 components in Lizhong Pills

Component Equation of linear regression r Linearity range/pg + mL -1
Chlorogenic acid Y =2.50 x 10X +5. 31 x 102 0.999 7 1.28 -25.63
Lobetyolin Y =9.40 x 10X -5.70 x 102 0.999 8 0.32 -5.06
Liquiritin Y =3.57 x 10X +2.79 x 104 0.999 5 5.36 -107.29
Liquiritigenin Y =6.60 x 10*X —1.47 x 103 0.999 9 1.90 -38.08
Glycyrrhetinic acid Y =1.05 x 10X +8. 18 x 103 0.999 6 10. 86 -217.24
Atractylenolide [ Y =3.23 x10*X +6. 85 x 103 0.999 7 1.11 -22.10
Atractylenolide I Y =4.75 x 10X +1. 44 x 10* 0.998 7 0.24 -4.82
Atractylenolide Il Y =3.05 x 10*X +2.95 x 10* 0.999 4 3.56 -71.20
10-Gingerol Y =1.37 x 10*X +1. 56 x 10* 0.999 7 2.41 -48.26
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2.5.3  KEWEEEAEE HCU2.2. 17 IR IR G R
IR SEIERE 6 Y, IASER AR  H 24T ST .
HER HER. AARMIE T AARNAE T.ARN
BE T . 10-EMEH%E FL RSD 4051 K 2. 98% 2. 16% .
2.62% .2.46% .2.70% .2.84% . 1.62% . 2.97% .
2.63% , R AHKE B E R AT o

2.5.4  FEREVEE % PRE P OILRE SR
(S5)2 g, AN I 25 7 s s AR AT 25 P AT
il & 6 OXF S TRHEARE SRR L H BT e Sk
T OVHRER CHER AARNAE AN T.AARN
Ng 1.10-2 P i [ A RSD 43 51 K 2.79% . 1. 54% |
1.58% . 2.58% . 1.85% . 2.11% . 2.62% . 2.62% .
2.96% ,FRWIA Tk EA RIFHEE M

Rd BEP AP ORI ERERB SR

2.5.5  FRUEMEREE RS PRE B OURE AR OR
(S5)2 g, EAHNL I #7715, E T T 0.2.4.8,
12 24 h fEfRAE I R A BEREINSE , DA 2R R L HY
FH SR HER CHHER . BARNE IT.aAR
MR I EARWE T .10-2 80 m L RSD 735
2.50% . 1.57% .2.39% ,2.77% ,0.98% , 1.89% .
2.65% 1.95% 2. 62% , FBAVEIRAE 24 h NEEE Tk
R4 o

2.5.6 kRO R —HEE A R 2
ALK (S5)6 173, B35 2 1. 00 g, F HEXS It i 5
FEA AR L LY FUBIA RS X B, S5 D
il 45 7 15 R A G AR, D T A I,
ZERILE 4,

Tab.4 The results of recovery test of 9 components in Lizhong Pills

Component m( Original ) /mg m(Added)/mg m(Measured ) /mg Recovery/ % Average recovery/ % RSD/%
Chlorogenic acid 0.283 6 0.284 0 0.5823 105. 17 103. 35 2.12
0.565 0 99. 08
0.5917 108. 48
0.564 1 98.77
0.589 3 107. 64
0.570 4 100. 98
Liquiritin 0.8111 0.811 1 1.636 2 101.73 102. 36 1.42
1.676 3 106. 67
1.634 4 101. 50
1.605 5 97.94
1.640 2 102. 21
1.6555 104. 10
Lobetyolin 0.0353 0.039 1 0.073 8 98.36 97.43 2.70
0.070 8 90. 69
0.073 1 96. 63
0.076 7 105. 85
0.072 2 94.26
0.073 9 98.79
Liquiritigenin 0.126 7 0.126 7 0.257 7 103. 44 99.03 2.09
0.246 0 94.19
0.246 8 94. 81
0.250 2 97.48
0.257 7 103. 45
0.254 4 100. 83
Glycyrrhetinic acid 1.2177 1.217 7 2.496 9 105. 04 104. 41 1.85
2.4212 98. 83
2.536 7 108. 31
2.508 3 105. 98
2.5275 107. 56
2.444 4 100. 74
Atractylenolide IIl 0.2829 0.2829 0.576 7 103. 83 103. 40 0.95
0.566 8 100. 35
0.583 8 106. 34
0.578 2 104. 35
0.571 9 102. 14
0.575 4 103. 36
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473K 4( continued )

Component m( Original ) /mg m( Added)/mg m( Measured ) /mg Recovery/ % Average recovery/ % RSD/ %
Atractylenolide I 0.029 8 0.029 8 0.057 8 94. 04 95.34 2.95
0.058 5 96. 36
0. 060 9 104. 36
0.056 6 89.96
0.059 8 100. 75
0.055 6 86.59
Atractylenolide [ 0.076 2 0.076 2 0.1510 98.19 101. 33 2.91
0.153 8 101.75
0.161 3 111.61
0.148 1 94.36
0.1557 104. 30
0.150 7 97.79
10-Gingerol 0.2309 0.2310 0.464 9 101. 27 99. 56 1.38
0.455 6 97. 40
0.467 9 102. 58
0.463 1 100. 50
0.464 2 100. 96
0.449 6 94. 66
2.5.7 REMEEDE B21(SL ~S20) bR SR, R E, IR & R E, R
HORURE R SRR RV R T Rl RS

RS A MHEFALERSEEMTER, ;=3

mg- g

Tab.5 Determination results of contents of each ingredient in 21 batches of Lizhong Pills. mg -

1 B
g ,n=3

No.  Chlorogenic acid  Liquiritin Lobetyolin Liquiritigenin Glycyrrhetinic acid ~ Atractylenolide Il Atractylenolide I Atractylenolide I ~ 10-gingerol
S1 0. 60 1.47 0.04 0.25 2.30 0.55 0.05 0.13 0.35
S2 0.64 0.94 0.03 0.22 1.91 0.33 0.05 0.12 0.25
S3 0.48 1.51 0. 06 0.20 2.35 0.57 0.05 0.14 0. 40
sS4 0.51 1.56 0. 06 0.22 2.35 0.58 0.06 0.14 0.38
S5 0.55 1.48 0.07 0.24 2.27 0.50 0. 06 0.14 0.41
S6 0.38 1.36 0.05 0.22 2.32 0.49 0. 06 0.14 0.39
S7 0.58 1.59 0.08 0.25 2.48 0.53 0. 06 0.15 0.38
S8 0.44 1.30 0.05 0.25 2.44 0.42 0. 06 0.14 0.31
S9 0. 64 1.38 0.08 0.28 2.46 0.43 0.06 0.14 0.26
S10 0. 46 1.33 0.07 0.27 2.40 0.39 0. 06 0.15 0.35
S11 0. 30 0.71 0. 04 0.08 1.93 0.16 0.03 0.12 0.17
S12 0.07 0.65 0.02 0.07 1.98 0.13 0.03 0.12 0.16
S13 0.10 0.70 0. 04 0.07 1.94 0.17 0.03 0.11 0.17
S14 0.11 0.61 0. 06 0.09 2.14 0.18 0.04 0.10 0.14
S15 0.09 0.56 0. 06 0.08 2.09 0.17 0.04 0.09 0.16
S16 0. 06 0.51 0.04 0.07 2.13 0.16 0.04 0.10 0.14
S17 0.08 0.53 0.04 0.07 2.08 0.15 0.05 0.10 0.20
S18 0.29 1.61 0.05 0.10 2.68 0.22 0.04 0.09 0.16
S19 0.21 1.54 0. 04 0.11 2.68 0.22 0.04 0.09 0. 14
S20 0.19 1.57 0.04 0.10 2.72 0.20 0.04 0.09 0.15
S21 0.21 1.63 0.05 0.11 2.76 0.21 0.04 0.08 0. 14
30 # 237“1 254,276 nm"™* ) | 7N 7] i 3% (0.8, 1.0 mL
3.1 @i AHER BRI )% HPLC ik A7 Ak, LASRAR SR ) 4 B
N S YT TR SO ' R T SR S Y
- 20 0. 1% B BROK W) AR I (215 BB R IR AR IBGA T (TEK £ B KRB0 4
R 252 ik 2024 4E 9 H 45 59 %45 17 M0 Chin Pharm J. 2004 September. Vol. 59 No. 17 1649



30% HfiE 50% i 70% F s ek FEE 7K ) FIAS ]
PRUAFA (10,25 .50 mL) (7542, B 20 2 FE i BRI
D595 R 25 mL AR FRA 5 70% S 75 AL 31 45 min,
PLEG-7K (5 0. 19% BEER ) i AR , 456 BE VR, A6 I
PR 215 F1254 nm 13 30 °C, M4 o (0 kg
OYES R WY AT SRR
3.2 Hir R mEE

FEXTEE R ALAL T H AR R, 278 (b [ 2 )
2020 AR 7 i DU A2 A48 A5 43 25 5 38 U AR T
58, AR B A 25 SRR R VT A5 DAk, T2 i
FEOEHAARMNE T AR MBS TAE AR N RIS
R, HAARPMEE T B4 EmEEm, AR
IR NEOR N W 7B T e Rl A S o et 1377
B, A PG I 75 BT A T B v iy W AR e v 5
FR A (HER) ZHABUEL LA
FREST AR A LR B SRR R
HAPUAAL PO LA SR 97 10 28 958 9 55 24 B
FIYY s R 2R BT (48405 B R AL D AR A
K O BE DAL AR R & D AR BT o
3.3 R KA BN E AT

AR 7 By R ep AL HPLC $8 20 B3, M e
T 29 M, xRS bR E T H 1 Sk S
S 6 g 8 g 9 Sk 17 FIg 23 S 27 5
N 28 S0 4y B SRR R H A S CH
HE CHER AARNE T .ARHNE T AR
1 10-22 W, 21 b 2 o AL 5 S0 3 A oL B 35 78
0.900 LA I, 2B B AUHE U B — B0 R4F, fb 2% A%
Oy AR — B B T E R o A5 A AU K Ay
Bre 0,21 HEEE p IURE ST R O 3 38, B AL
o9 Bl S AR TR A G, T R Rk
B SRR AT BB R R T 2R A 7 i T R B30 E 2 4 I
ZSRUURAE T EZRA K, — i@ it OPLS-DA
HR VIP AT LU 5200 4% Ak A 22 55 0 32 58
WA 16 > X AT RE S AN [E = 25 ) & 1 25 57 s
iy BT AR R A A R A R 4
oo FER A B e, ORI W) R
R G EERE/N, AR ZRr S EERER X
AIRES AR i R R AR AR | B N T
HUR T EEHEREEG L,

4 & it

ARSI #HE 7 AL HPLC 35 1R 3%, 5 [ B3
FESRIIR H R GESIE H R B HR . AR
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