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Quality Comprehensive Evaluation of Lingze Tablets

ZHU Jing',GUO Xiuxiu®
(1. Sanxiaokou Street Community Health Service Center,Luyang District ,Hefei,Anhui 230061 ,China; 2. Suzhou Food and Drug Inspection and
Testing Center ,Suzhou ,Anhui 234100, China )

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprint and a method for determination
of multi — component content of Lingze Tablets, and to evaluate the quality of the formulation. Methods The chromatographic
column was Shim - pack GIST C, column (250 mm X 4.6 mm,5 wm),the mobile phase was acetonitrile — 0.05% phosphoric
acid solution (gradient elution) , the flow rate was 1.0 mL / min,the detection wavelength was 254 nm,the column temperature was
30 ‘C,and the injection volume was 20 L. The obtained chromatograms were imported into the Traditional Chinese Medicine
Chromatographic Fingerprint Similarity Evaluation System (version 2012A) to establish the HPLC fingerprints for 10 batches of
samples, the common peaks were identified, and the similanty was calculated. Differential markers were screened through similarity
analysis, cluster analysis (CA) , and orthogonal partial least squares — discriminant analysis (OPLS - DA). Hotelling’s T? and
DModX methods were employed to analyze the batch — to — batch consistency of samples. The HPLC method was used to detect
the content of differential markers. Results The similarity of the fingerprint of 10 batches of samples was higher than 0. 990, with
34 common peaks marked and nine common components identified. 10 batches of samples were clustered into two groups,with uracil,
uridine, alisol B 23 - acetyl, curdione, germacrone, guanosine, and curcumin identified as differential markers. The control limits for
Hotelling’s T? and DModX were 54.890 and 27.202,respectively. All 10 batches of samples were under these control limits, with
good batch to — batch consistency. The linear ranges of seven differential markers were good (r > 0.998 0,n = 8);the limit of
detection was in the range of 0.37 — 2.08 pg / mL;the RSDs of precision, stability, and repeatability test results were all lower
than 3.0% (n = 6);the average recovery rate was in the range of 97.32% — 102.48%,with RSDs of 0.54% - 1.29% (n = 9),and
the RSDs of the content of the seven differential markers in 10 batches of samples were all lower than 1.0%. Conclusion The

consistency of samples among different batches in this study is relatively good. The established method is accurate, efficient,

reproducible and stable,which can be used for the quality control of Lingze Tablets.

Key words: Lingze Tablets; HPLC;fingerprint;content determination ; chemometrics ; quality evaluation
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R R CHT AR 1 25 B A A BN &1, BAs g A
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for e W5 B s HH B L G 24 oR (i 4l iR o B 4k, 7K
R UERE A Al K
2 HEEH&R
2.1 BiEEH

{35 FE : Shim — pack GIST C (250 mm X 4. 6 mm,
5 um) ;A : ZHE(A) — 0. 05% B R K IE R (B) , 1
YEWE (0 ~ 10 min I 2%A , 10 ~ 20 min 5 2%A — 13%A,
20 ~ 30 min B} 13%A — 20%A, 30 ~ 50 min B} 20%A —
40%A , 50 ~ 60 min B} 40%A — 62%A, 60 ~ 70 min i}
62%A — 2%A ) ; i : 1. 0 mL / min; K7 K 254 nm;
FE 30 °C i AE L : 20 plo
2.2 AikH&E

TR B % Ut VA VAR < DK IRt PR s W R AT L S5 R
HFEAR A A JLER R T 23 - SBEEETEREB
LWRLIE G NG HIRE N 70% FF A, i 2
e 43 91k 220. 68,293, 52, 226. 48, 221. 60, 329. 08,
200. 04,224.20,337.76,39. 84 wg/ mL B IR & X} 1R
TP £ AS R ELS mL, B 25 mL A H P, i 709% s
T B8, 1l T HE MR B 0391 hy 44 14,58, 70,45. 30,44 32,
65.82,40.01,44. 84,67.55,7.97 pg/ mL AR, F572),
280. 45 wm A GFLIE R LT U8, HREL IR, BNAS .
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i, 70% W BE R 0K B BT 6, $E 20, 22 0. 45 pum BY L
FLUE 08 B8, A5 .
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B 24 h NEEAERGE .
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I TE R E R 0. 3 min, ZHEEH S18) R Z i IEE
H SHUCEC AT , 57 R A HPLC B 8o K 1S Fity e ds
SRS (R) o TE LI 10 10FH0RE S50 B SC s i AR
43514 1. 000,0. 997,0. 998,0. 991,0. 996,0. 995,0. 995,
0. 998,0.992,0. 994, XK T0. 990, FHLLEE R 47
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M PRBEE W 4 R PRAT I 12 4 23 — IR TEEE B, 15 14
Sy FEAR R 0 17 S e LR, 0 19 DA g g 1 24
SRR W26 S B W 31 e EE, g 17 SR B
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Fig.1 HPLC superimposed fingerprint for 10 batches of samples

89



A I -

Inspection and Test

¥ &35 ¥

China Pharmaceuticals

2026 4E 3 H 20 H 45 35 55 6 1)
Vol. 35,No. 6, March 20,2026

AlAU
0.7

0.6 12

0.5 3

0.4 17
0.3

0.2 14 h

0.1 19 24 31

ol [

t/ min

0 10 20 30 40 50 60 70
3. keEvE 4RI 12,23 - LEEBEB 14 EKR-M
17. 464 UBA 19, »kwh =M 24. IR 26. B3 31 £% %
2 BAMEBESRRENREaIEE
3. Uracil 4. Uridine 12. AlisolB23 —acetyl 14. Curdione 17. Germacrone
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Fig.2 HPLC chromatograms of mixed reference solution

B 15 HAb A 18 19 RRT A RPA, 255 (19 RSD 4351 Ky
1.23% ~2.74% 1 1. 69% ~ 9. 82% (n = 10) , & W 104t
FE i 25 SR ) AT o B AR — 3k, (B Ak 2% A o3 6 T AR
AR R 225 IR A0 B VA T (i TR DL IR 2.
2.4 WFEHEZESH
2.4.1 CA

DL 1O HEAE i 34 A~ A7 e 0g T FH A AR i T AR
T SPSS 22. 048 it 2 Fp R AL Il i 4 R G R 2K
B, DAV BRECHE 25 0 D0 B2 R T SRS A, R Hr vt
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Fig.3 Dendrogram of CA of 10 batches of samples
2.4.2 OPLS-DA
AR 344 A W TR A 8 (] Simea —
P 14. 1 5E 64T OPLS — DA 204 o 25 AL FR i 2 4> T2k
43, ER R B S EURX M 0. 966, FER X 4354
R?Y 0. 972, BRI 1 255 Q>4 0. 981, 3 B} Jur i 4%
HUAT RO SELT, ] FH A A3 HT 10 SHERE S i 2L ) 25 57
O3 b &8 AR e E AR (VIP) WL 4. VIP{E Y K
JIN AT B U AA B AR o o 4 ) 22 5 A AR, AR o VIP >
1.0, 1 I 122 A% 1 % 40 i) 22 57 A9 R i LA e 2 i
AR 22 bR, AR T L0 2k 1 9 A~ 25 bR W
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— 1.0+ : : - : o —r—
R R i N b S PSR RN v
R =2 =24 o beh=i
TS T T T T e S ST ST e e e =

Fig.4 OPLS - DA VIP plot of 10 batches of samples
MAE AR BN /IR Ry 0 17 (e A= LR ) (06 4 (FRAT)
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() W31 (LR W 3(JRIEE) .

2.4.3 Hotelling's T> #2 DModX #% 4| I # 1

X A Simca — P 14. 1 ¥k 4 ot 47 Hotelling’s T? v
DModX 4t 34 43 H7 , 2 1l 141 DL L 5 141 6. P& b 42 ol B
720,,(99%) 3 54. 890, D¢,;, (0. 05) Ay 1. 7135 R PR 12,
(95%) 2 27.202, 10 fit £ i ] 7E Hotelling's T2 I
DModX £ BR AT , F6 B 10 A% S At i) — Btk st

Hotelling's T*

5017a(99%)
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20

SI S2 S3 S4 S5 S6 S7 S8 S9 S10
B 5 10#t#E & Hotelling’s T2 $ &
Fig. 5 Hotelling’s T? control chart of 10 batches of samples
DModX (Norm) , Weighted residuals

1. 6 D, (0.05)
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S1 S22 83
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Fig. 6 DModX control chart of 10 batches of samples

2.5 ERHGEVESENE

S4 S5 S6 S7 S8 S9 SI0
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Fig.7 HPLC chromatograms of the specificity test

WETHR T 7 500, 25 I TG THE IR WL 7

LRE I R SR BR % 4% B 2. 2 300 YRS X R O
Wi 1,2,3,4,5,6,7,8 mL, 7051 E 10 mL &2, H
70% WP BRI, R R SR A X ISR, #2621 N (1
TSR A AR I 5 i S e TR R AR Y 4 R e v
(X, pg / mL) AR AR, W TR (V) AR BRIEA T LA 7]
U, 45 0 5 7 A RN P 3 L o 2 BT A5 %o IR R VA T, 12 2
P RE 4% 2. 1 BT (i S R AR I 22, 43 0 LA M 1L (S /
N) 2k 3 B AH R 8 A %) o v P S R PR 5 SR L2 1

2% BE S TR A X HE T, 426 2. 1 00 e 4%
PRI SRR S 6 UK, 10 ik /] 25 PR E R AT
23 — ZBEPETE I B R R A4 LR S R
W T LAY RSD 43 51 4 0. 57%., 0. 39%, 0. 62%, 0. 56%,

®1 HUXRERNRERER(n=8)

Tab.1 Results of linear relationship and limit of detection(n = 8)

HASY B35 r

SHER(ug/ml)  BAR(pg/mL)
K% F=15X 402 09991 20.07~176.54 141
e L=161X,4214 09988 29.35~234.8 0.71
B-LHEEER N =20X+120 0994 2.65~181.18 0.72
Ep L=96.8X,+169  0.992  22.16~17.28 1.4
HEILH L=1330+243 0997 32.91~263.26 1.04
b L=T380, 4100 0992 33.78~270.21 2.08
ES ¥ F=350,+233 09993 3.98~31.87 0.37

0.77%,0. 34%,0. 67%(n = 6) , FE LRG3 KLU

R PRI 2. 2 0 N Al A W (S5 S1) , %
IR 0,5,10,15,20,24 hisH% 2. 1300 F (3% 45 ERE
DSE ISR TA AR A5 SRR IEIE R .23 — CBEPETSIEB
FEAR R A JLER | R 22 B R ALY RSD 43 )
H1.02%,1.74%,1. 13%,0. 77%,1. 93%,1. 79%,1. 20%
(n=6), FEHA ML SV TR 2 IR CE 24 h INBEAS R E -

TG A HR]—HERE A (S SDIE £, 3% 2. 201
T A AR AR AT 6y 4K 2. 1T A5 %
PRI R, T SR T AR, I TSR B 4 SRR W
ME R 23 - CBEPRTERE B 36K R AR JLER S
ML R SRS N1.119,1.463,1. 122,1. 085,
1.644,1.687,0.193 mg/ g,RSD 4353 °M 1. 29%,2. 41%,
1.32%,1.88%,1.19%,1.74%,1.36% (n = 6) , % # J5
BEEMERL.

TR [ 56 - BUORE A AR 24 0. 5 ¢, 9 ), K 2 Bk
E B 100 mLEEIEHR T, 40 5 ATE A X B 45 3,
2.5,2 mL, 4% 2. 2 300N J7 5 i 4 A i i v, % 2. 1 90
A AR E | 0 SR TR 25 SR IR W IE IR AT
23 - LPEETSEE B AR W A4 LR | AT 2R
SE-E I RE [ 253 51 4 100. 49%, 101. 65%,97. 94% ,
98.53%, 100.67%, 97.32%, 101.58%, RSD %3 % A
0.93%,1.20%,1.05%, 1.09%, 0. 56%, 1. 29%, 0. 54%
(n=9),
2.5.2 FHEHEENE

B0 HEAE S 4538 B, #4222, 2 T 7 e il 4% {3k
VW 4% 2. VIR 03B 25 R AR DU A 3O, I s I T AR
DIAMREIT A T 25 n & i 25 R 3R 2,
3 iTig
3.1 ISkRELIERE

RER TS REH A 2R E 2
G2 Py, P R LS R AT R R
I BRI T wem T S R IR R R
R R FAR KA AR R PR A
KSR BRI, 28R FORE AR R
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®2 HRAEEVNEZER(mg/g,n=3)

Tab.2 Results of the content determination of samples(mg / g,

n = 3)
%% PR R¥ B-LREBER AASR 4R BF Exd
Sl 1119 1.463 112 1085  1.64 1687 0.193
) 1236 1.236 1.065 L12 L663 1569 0187
3 1224 1.398 1.322 L1447 L8 1574 0199
s4 1374 1.663 0.988 1525 1999 1477 0.347
85 153  1.741 0.969 1634 225 132 0.339
%6 1.29%  1.598 0.789 L5714 1963 1556 0.412
§7 1318 1.665 0. 852 L6122 2132 L547 0.325
S8 1,679 1.674 0.996 1636 2345 1332 0.314
89 1306 1.755 0.725 1459 305 1447 0.336
810 L715  1.698 0.963 L6100 231 L5315 0.3
X 1380 1.589 0.979 L447 2120 L5306 0.298
RSD(%)  0.14  0.11 0.17 0.16 023 007 0.26

£ %3] BATE = N D1 9 7/ MR /| A b e o e €1
Y/ e e SN Y MU S i e e 2310
2020 4 hig [ 24 3 (—FK) ) rhidy DURE Y 32 206 Vel
R UUEER W RMILEEER &, R SR AR W0, 58 Sl 3
55, FEIA OG5 51 T ICIER I | B A 5 ol
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