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Fingerprinting study on Niuhuang Shangqing Pills based on comprehensive
two-dimensional liquid chromatography
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Abstract: Objective To develop a new three-dimensional fingerprinting method and its assessing methods based on
comprehensive two-dimensional liquid chromatography using Niuhuang Shangqing Pills (NSP) as an example. The developed
method could offer new method for the quality control of NSP. Methods In first dimension, the separation was achieved with an
Acquity UPLC HSS CYANO column (100 mm X 2.1 mm, 1.8 um), methanol-0.1% formic acid in water were used as mobile phases,
flow rates were 0.1 mL/min. In second dimension, the separation was achieved with a Kinetex Phenyl-Hexyl column (50 mm x 3
mm, 2.6 pm), acetonitrile-0.1% formic acid in water were used as mobile phases, flow rates were 1.5 mL/min, detection wavelength
was set at 254 nm, and acquiring frequency was at 12.5 Hz. Column temperature for each dimension was 40 ‘C and volume of loop
linking the two dimensions was 100 pL. Three similarity-calculating methods, Euclidean Distance, Cosine, and Correlation
Coefficient, were employed to assess the similarities among the 21 samples on the market using medians with arithmetic means of
peak volumes of the common peaks as control fingerprints. Results The three-dimensional fingerprints of 21 batches of NSP
samples on the market were developed; Eighteen common peaks were assigned and five of them were identified, which were

geniposide (1), pulegone (8), baicalin (9), imperatorin (15), and wogonin (16). Conclusion A three-dimensional fingerprinting

WAS HER: 2018-10-11

HEeWE: EXEABEESTH (81560641); LIHE T EHREITRITHE (2017A285)

TEHRE N RIGE (1993—), 5, HEiEmit, M2 LA B H A 7. Tel: (0791)87119061  E-mail: 895588525@qq.com
HEEEE 2 (1982—), B, P, MIE 22 A BT B d i ST Tel: (0791)87118873  E-mail: ocean719@163.com



hE 3

Chinese Traditional and Herbal Drugs 35 50 % %5 33 201942 A * 589 ¢

method and its assessing methods based on comprehensive two-dimensional liquid chromatography using NSP as an example were

successfully developed for the first time, suggesting that it is a feasible method for developing fingerprints for Chinese materia

medica. This work improves and supplements the traditional liquid-chromatography fingerprints.

Key words: comprehensive two-dimensional liquid chromatography; three-dimensional fingerprinting; Niuhuang Shangqing Pills;

peak volume; similarity-assessing method; geniposide; pulegone; baicalin; imperatorin; wogonin
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Fig. 1 Sample fractionated from first dimension and stored in Loop A
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Fig. 2 Sample fractionated from first dimension and stored in Loop B
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Table 1 Gradient program for second-dimension liquid chromatography
t/min itk 5510 35 5535 4rh 5555 4-4h 55 65 44l 5570 435h
0 5% 15% I 25% I 45% . JiE 55% 2N 55%Z N
0.8 30% LI 55% M 70% LI 90% 2. 100% Z. i 100% 2.1
0.8 5% 15% I 25% I 45% M 55% N 55%Z N1
1.0 5% 15% I 25% I 45% N 55% N 55%Z N1
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Fig. 3 Gradient programs for LC x LC (A) and gradient program at beginning of analysis in second dimension (B)
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Fig. 4 LC x LC contour plots of sample S1 with 18 common peak location information
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Table 2 Retention time of 'D chromatogram and LC x LC contour for 19 reference compounds

g5 ot HE tr/min IDtr/min Dp/min | WS o HE fr/min IDfr/min 2Dfr/min

1 ETHE 10.828 11.397 0.397 1 EE 29.814 31.481 0.481
2 SER 12.649 13.363 0.357 12 HhREET 30.523 32.469 0.471
3 AjYHE 13.098 14.431 0.427 13 EANE 40.523 41.824 0.826
4 ERPRE A 18.918 20.411 0.409 14 AKRBEZR 43.343 44.425 0.427
5 HEHE 19.862 21.443 0.444 15 BRATEHE 45264 46.733 0.735
6 EhFERTED 22.763 24.488 0.485 16 HFXE 47.123 48.445 0.447
7 R 25.559 26.535 0.537 17 POEHE 48.608 49.577 0.577
8  HHETER 25.947 27.881 0.884 18 HER 50.562 51.448 0.447
9 EhFERZIARIN 27.047 28.447 0.447 19  &HEWER 52.918 54.524 0.525
10 EhBR/NEEDR 28.766 30.496 0.496

te-— YRR 7] "Dirp-4r “HECAHESE —ECRBA IS (] 2Dre- 4 2k (il 55 k(R BN IR)
fr-retention time of one-dimensional chromatography !'Dt-first dimension retention time of two-dimensional chromatography ?Dfr-second dimension

retention time of two-dimensional chromatography

15

17

10 20 30 40 50 60
fr/min

2Dtr/min

10 20 30 40 50 60
'Dtg/min

Es5 19 M RaEN—4EREeERERE _EREeEEFSLE

Fig. 5 'D chromatogram and LC x LC contour plot of 19 reference compounds
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Table 3 Results of three similarity calculation methods

b WRRBERSTE SI%  RIMARILIE SI%  HRREUE 5% oy BRICEEES IR SI%  RIMARILIE SI% KR FBOE S/%
e PRI TR PRI TR R | TN RROM TR B TR o

S1 7830  88.00 97.70 99.40  96.40  99.10 | S12 70.60  60.90  96.40  90.20  94.10  84.70
S2 77.50  92.60 9740 99.80 96.10 99.70 | S13 5730 50.80 91.90 8350 86.70  74.00
S3 78.50  89.60 97.70  99.60 9650 9940 | S14 56.10 49.70 8940  80.10 82.80  68.90
S4 7530 8350 9690  99.10 9540 98.70 | S15 5440 4860 8480 7410 7520  59.30
S5 76.00  86.10  97.10 9940 9550  99.10 | S16 7730  66.80 9770  93.10  96.30  89.20
S6 80.00 87.80 9820 9950 97.10 99.30 | S17 68.00 60.80 97.20 9290 9540  89.10
S7 80.10  92.00 98.10 99.80 97.00 99.70 | S18 7250 77.80 9570  97.40 9440  96.60
S8 75.70 8970  96.80  99.60 9540 9940 | S19 72.10 8450 9540 9890 9370  98.70
S9 7540 8870  96.70 9950 9530  99.30 | S20 7490  80.60 96.60  98.10 9590  97.70
S10  80.10 9450  98.10 9990 9720 99.80 | S21  72.00 79.00 9560 97.90 9510  97.80
S11 6520 57.00 9370 86.40  90.00  78.90

A
fr 42 min

0.8 _ 438

-43.7
% 0.6 -43.6 \%
8 8

F43.5

0.4 434

30 35 40 45
Dtg/min

6 S1HE—4EEEIEER 42 min BIEIEE (A). 43~44 min L4 GESES%E (B) f143~44 min WE_HE
EE ()

Fig. 6 'D chromatogram of S1 and its chromatogram at 42 min (A), contour plot of comprehensive two-dimensional liquid

chromatography at 42—43 min (B), and 2D chromatogram at 42—43 min (C)



hE 3

Chinese Traditional and Herbal Drugs 35 50 % %5 33 201942 A * 595

W OR BN [E) 9 42 min (R i g (B 6-A),
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