5527 B4 7 0 FEXRAFFERE Vol. 27,No. 7
202144 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021

T 7 W) it BE i UPLC-PDA $8 20 S 1) 3 57 KAk 2% 104348 A

AR, AR, EEE, M, it kSR, F A
(1. ZMeFELH L ARAG, A FHRFBEIBERAFRL T,
THREERAELSXAHALEELERE, B Ko 435100
2. PEPEAFR PHALA, ® 1007005 3. X PFEZHKFE, LT 100102)

[(FE] B8 8ot 0 5L 1 18 SR RS 5 6 LA e R 47 o 48 1A o T 3% il a8 1S HEAR T 1 ) o 3k o, R A
o U 8 % - W A A 4G £ 72 (UPLC-PDA )M 5 15 1O T8 3% ) I 35k o 1) 18 SC BT , 9 T |8 7 1 23 WF 5% 8 FH ACQUITY
UPLC BEH Shield C, 34 (2.1 mm=100 mm, 1.7 wm) , Jit 2 4H 0.05% H R /K 5 (A )-0.05% I TR 2 ¥ W (B) B B Yk JBd (0~
0.5 min, 5%~19%B;0.5~6 min, 19%B; 6~10 min, 19%~27%B; 10~20 min, 27%~45%B ; 20~20.1 min, 45%~95%B;20.1~23 min,
95%B) , i 0.4 mL-min™, ¥ % K 203 nm A1 260 nm , £ & 30 °C, HERER 2 WL ; 2R < b 245 48 S0 B 1S AH BLUE IF M R 487 (2012
JiR ) S 7 4 SO I A O HEHE B0 LS 5 SR B v 80 A £ 1% - F IS 25 HR I U 5 10 (UPLC-ESI-MS/MS ) L% il L X 45 7 =
HEAT ORI 1 0 J0E 5 o 1) B 438 ON L R 2R AR D 2 8 R I O (MIS®™) A A =R I, J5 k4138 90 Bl m/z 50~1 200, ZER 1541
TR TT 1% ) Jot kU 55 00 BB i 20 I 3% 0 A ARLEE 45>0.90 , 24 37 4> L4 04 38 f UPLC-ESI-MS/MS 5 1A T o vp 224>, 4351 g 1 %
L AS B Re , AS BT R, AS BT R PRET AS K HE AEZARGM ., &0 AR E B R
PR RAE T o0 41 5 SRR AT, i 4 i 424 5 B TR 570 & R 00 T S a4k 47 -

[RgiE] RT; BRSO AR (UPLC); RABE; Fi5A(MS); AR, &y, Wik

[FESZEE] R22;R914;R28;0657.7 [XE#RIREG] A [XEHS] 1005-9903(2021)07-0016-08

[doi] 10.13422/j.cnki.syfjx.20202346

(M4 MRk ]  https://kns.cnki.net/kems/detail/11.3495.R.20200903.1612.008.html

(M4 HMBE] 2020-9-4 9:33

Establishment of UPLC-PDA Fingerprint of Baoyuantang Substance Benchmark and

Identification of Its Chemical Constituents

CHENG Huan-bo', HU Hui'", LI Qing-an', LIU Peng', XU Jiang®, ZHU Guang-wei’, CHANG A-gian**
(1. Jing Brand Chizhengtang Pharmaceutical Co. Ltd. , Hubei Provincial Engineering Technology Research
Center of Traditional Chinese Medicine (TCM) Formula Granule,

Hubei Provincial Key Laboratory for Quality and Safety of TCM Health Food, Huangshi 435100, China;
2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences,

Beijing 100700, China; 3. Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract ] Objective: To establish the fingerprint of Baoyuantang substance benchmark, and to
analyze and identify the common peaks. Method: A total of 15 batches of Baoyuantang substance benchmark
were prepared, ultra performance liquid chromatography-diode array detector method (UPLC-PDA ) was used to
establish the fingerprint of the substance benchmark, and the methodology was developed. The chromatographic
conditions were as follows: ACQUITY UPLC BEH Shield C,; column (2.1 mmx100 mm, 1.7 pm), mobile

phase of 0.05% formic acid solution (A) and 0.05% formic acid acetonitrile solution ( B) for gradient elution (0-
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0.5 min, 5%-19%B; 0.5-6 min, 19%B; 6-10 min, 19%-27%B; 10-20 min, 27%-45%B; 20-20.1 min, 45%-
95%B; 20.1-23 min, 95%B), the flow rate of 0.4 mL-min", the column temperature of 30 °C, the detection
wavelength at 203 nm and 260 nm, and the injection volume of 2 wL. Similarity evaluation system of traditional
Chinese medicine fingerprint (2012 edition) was used to establish the fingerprint and generate the control
fingerprint. The chemical constituents of Baoyuantang substance benchmark were identified by comparison of
standard substances and UPLC-electrospray ionization tandem mass spectrometry (UPLC-ESI-MS/MS) with full
information tandem mass spectrometry (MS") and scanning range of m/z 50-1 200. Result: The similarities of
15 batches of Baoyuantang substance benchmark were above 0.90 by comparing with the control fingerprint.
There were 37 common peaks, 22 of which were identified through UPLC-ESI-MS/MS, including liquiritin,
violanthin, ginsenoside Rg,, ginsenoside Rb,, ginsenoside Re and so on. These components were all from

Astragali Radix, Ginseng Radix et Rhizoma, Zingiberis Rhizoma Recens and Glycyrrhizae Radix et Rhizoma.

Conclusion: This method is accurate, stable and reliable, which will basically reflect the overall chemical

composition characteristics of Baoyuantang, and it provides experimental basis for development of the granules

of this famous classical formulas.

[Key words]

Baoyuantang; ultra performance liquid chromatography (UPLC) ; fingerprint; mass

spectrometry (MS); ginsenosides; famous classical formulas; substance benchmark
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Table 1 Source and batch number information of medicinal materials for preparation of Baoyuantang substance benchmark
2kt 7 Ein=2
AZ LrgE R RSYCHRO1,RSYCHR02,RSYCHRO03,RSYCHRO04,RSYCHRO5
HAREKAHR RSYCCB11,RSYCCBI12,RSYCCB13,RSYCCB14,RSYCCBI5
RN R/ iae RSYCFS16,RSYCFS17,RSYCFS18,RSYCFS19,RSYCFS20
B Ho A i B HQYCMXO01 , HQYCMX02 , HQYCMX03 , HQYCMX04 , HQYCMX05 , HQYCMX06 , HQYCMX12 ,
HQYCMX13,HQYCMX14,HQYCMX15,HQYCMX16
T 4 v B HQYCZX17
RN TEERIER/ R0 HQYCWY25
5 Sk T HQYCDMQ28,HQYCDMQ29
LR T b B GCYCYZ01,GCYCYZ04,GCYCYZ05,GCYCYZ06
iR R GCYCMQ09,GCYCMQI1
A 52 T e A GCYCHJQ15,GCYCHIQ18,GCYCHJQ21,GCYCHJIQ23,GCYCHIQ25
I L S GCYCBYGL26
HlrEAMRmTREL GCYCIT31,GCYCIT36,GCYCIT37
ke I VE A8 B s T RGYCFCG02,RGYCFCG03,RGYCFCG04,RGYCFCGO05,RGYCFCG06,RGYCFCGO08,RGYCFCG09,
RGYCFCG13,RGYCFCG15,RGYCFCG16,RGYCFCG17
JTARAE R B RGYCYF21
JUARAR R RGYCDQ23,RGYCDQ24
I REBEWEN RGYCLD26
A% V1 A8 Sy £ SIYCIWO04,SJYCIW26
INZRAA B ik E SJYCINO7,SJYCINOS
AT 2 FE SIYCLPI1,SIYCLP12,SIYCLPI3
AW SIYCWS15,SIYCWS16,SIYCWS17
YA PR SJIYCMC27,SJYCMC28,SJYCMC29,SJYCMC30,SJYCMC31

R2 RTaYREAHNSRAKRANENAS

Table 2 Random combination of decoction pieces for preparation of Baoyuantang substance benchmark

Elin=) ANZ B Ho P EE
BYTO1 RSYCCBI12 HQYCMX14 GCYCHIQ23 RGYCFCGIS5 SJYCLPI11
BYTO02 RSYCHRO03 HQYCMXO02 GCYCHIQI18 RGYCFCGO02 SIYCINO7
BYTO03 RSYCCBI11 HQYCMXO01 GCYCHIQ21 RGYCYF21 SIYCMC30
BYTO04 RSYCHRO02 HQYCDMQ29 GCYCIT31 RGYCFCG17 SJYCMC28
BYTO05 RSYCHRO1 HQYCDMQ28 GCYCYZ06 RGYCLD26 SIYCWS15
BYTO06 RSYCHRO5 HQYCMX12 GCYCIT37 RGYCFCGO09 SIYCIW26
BYTO07 RSYCHRO04 HQYCMXO05 GCYCMQO09 RGYCFCGO03 SJYCMC31
BYTO08 RSYCFS16 HQYCMXO03 GCYCMQI1 RGYCFCGO08 SJIYCLP13
BYT09 RSYCCB14 HQYCMX13 GCYCIT36 RGYCFCG13 SIYCWS16
BYT10 RSYCCB13 HQYCWY25 GCYCBYGL26 RGYCDQ23 SIYCIW04
BYTI1 RSYCFS17 HQYCMX15 GCYCYZ01 RGYCFCGO5 SIYCWS17
BYTI12 RSYCFS18 HQYCMXO04 GCYCYZ04 RGYCFCG16 SJYCLPI12
BYTI13 RSYCFS19 HQYCMX16 GCYCHIQ25 RGYCFCG04 SIYCINO8
BYT14 RSYCCBI5 HQYCZX17 GCYCHIQI15 RGYCFCGO06 SIYCMC29
BYTI15 RSYCFS20 HQYCMXO06 GCYCYZ05 RGYCDQ24 SJYCMC27
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19%B; 6~10 min, 19%~27%B; 10~20 min, 27%~
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2.6 FELSUEIRE A E T
2.6.1 BRI $ 230 ikl g 1S LR
JC 7 W) Jo R A R 2.0 TR 9 AR )
FEAY T, 10 SR 0 3% R, LA 0 v A R 04 T R 0.1% 1F
ALY, 43 9K 203 nm Fl 260 nm 4 75 21 A €433 (5]
T 2R e EE AR AL B PR RS (2012 /) , R
FH o 57 B vk AT 48 SRS 43 A 18 15 LR T A W)
A8 B B LR 1, 2 [E B AR R 6 BE S A
%, LK 3,4,
2.6.2  AHMRLBEVEMY SR U b 248 S AR AL DF
B R 587 (2012 JiR) B4 43 56 08 T 1 W Jo 5 o A
203 nm F1 260 nm &b () UPLC &3 247 M1 0L 23 #7
S50 R 1S HE W ot o 5 0F JE e 2 B3 04 A oL
1>0.90, #£ i BYDO1~BYT15 7F 203 nm &b 1% #H {1
43 51 R 0.955, 0.970, 0.986, 0.963, 0.926, 0.963,
0.960, 0.968, 0.951, 0.949, 0.972, 0.979, 0.954,
0.983,0.961; 7F 260 nm 4b 19 #H 1L B 43 51 24 0.979,
0.996, 0.963, 0.969, 0.974, 0.967, 0.978, 0.994,
0.962,0.964,0.989,0.988,0.977,0.975,0.976.
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Fig. 1 UPLC fingerprint of 15 batches of Baoyuantang substance

benchmark at 203 nm
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Fig. 2 UPLC fingerprint of 15 batches of Baoyuantang substance

benchmark at 260 nm
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Fig. 3 Reference fingerprint of Baoyuantang substance

benchmark at 203 nm
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Fig. 4 Reference fingerprint of Baoyuantang substance

benchmark at 260 nm
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benchmark by UPLC-ESI-MS/MS

Total ion chromatograms of Baoyuantang substance
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AN Z B 1 Rb,, Rb,, Rb, &5 ¥ 4y ik 3 g #1 = 0k 25 )
J, GBS TR R 2 2 A S b 3 3 A T A B m/z
459 PIHRFAERE A, 7 oh , i PR S ki — &

[M-162-162-H ], [M—-162-162-162-H | [ & B &5
T X R BT 5 16 5050 B TR P omz
945,783,621 W Fr & it 1o L AR ], B o2 16 5 1

B m/z 162 075 A HEWE B, 453 8 m/z i [M-162-H]",

*3 REAYREEELEIZEHEFIERN UPLC-ESI-MS/MS £ 7E

NS RAT Rb, o [i] BEA] 4 51 A A o3, L3 3.

Table 3 Identification and analysis of common peaks in fingerprint of Baoyuantang substance benchmark by UPLC-ESI-MS/MS
I AHXT 5 [M+H]"/[M+Na]" [M-H]/[M+HCOO] ‘
e f/min 7y i — — (e R R
* g BB F R B F HEEF R B F
1 2.027 C,,H,0,, 580.17921 603.168 1  603.167 7,419.136 2, 579.1725  625.1779,579.1728, HHIFI5-7,4'- Hi
257.0812,137.023 7 417.119 1 T A S
2 2,642 CyHy 0, 55012235 5511760  551.176 0,257.081 2, 595.1246  595.124 6,549.1178, 4'- O-(1—2)- H#
137.023 7 175.126 2 AR R v
32929 C,H,0,, 578.16356 579.1711 579.170 7,379.081 2, 577.1565 577.156 7,413.088 0, {3 .Lr1F07 R
365.101 9 395.077 2
4 3.143 C,H,0,, 446.12130 447.1298 447.129 3,285.076 3, 491.1200 491.120 0,445.167 4, TBHFHEH ¥ &,
270.052 5 283.060 8,268.0372  #jpEIFUIO™ o
5 3.848 CyH,0,;, 550.168 64 573.1575 573.157 5,551.176 0, 549.1613  549.161 7,417.119 1, JEpiff #0120 &
419.134 3, 257.081 1, 255.066 1,135.008 5
137.023 8
6 3.989 C,H,0, 418.12638 419.1348 441.116 0,419.134 3, 417.1188  417.118 9,255.065 9, H FFF1019) Ho
257.0811,137.023 7 135.008 5
7 6.865 C,H,,0, 430.12638 431.1341  453.116 4,431.134 1, 475.1251  475.124 5,267.065 7,  7- W 4 3 H &
269.0810,254.056 9 252.042 1 e
8 8.101 CpyH,0,, 462.15260 463.1630 485.141 8,463.163 0, 507.151 1  507.150 8,461.1149,  9,10-— F 4 5t #1¢
301.106 8,167.070 5 299.092 1 24 I -3-0-B-D-
T A 0
9 9332 C,H,0, 80049221 8234786 823.478 6,423.362 4, 8454888 845.4888,799.4839, AZ R Rg 2 A%
405.352 1 637.431 4 ,475.3792
10 9.770 C,Hg,O, 947.21114 9701960  970.196 0,790.134 2, 992.2082  992.208 2,946.202 7, AZ R Re?) A2
424.023 4,406.013 4 800.144 9, 638.092 3,
476.035 8
11 10211 C,H, 0,5 550.168 64 551.1757  573.157 1,551.175 7, 549.1610  595.166 8,549.160 6, JrgiseHr0e
419.133 9, 257.080 7 , 417.117 2, 255.065 5,
137.023 4 135.008 2
12 10.645 C,H,,0, 418.12638 419.1342  419.133 7,257.080 8, 417.1188  417.118 4,255.065 4, 5 H B FF0s) ok
147.053 5, 137.023 6 , 135.008 2, 148.016 1,
91.059 5 119.049 8
13 11.150 C,,H,0, 256.073 56 257.081 1 257.081 1,137.023 5 255.0657  255.0654,135.008 1, H HiZK62 H
119.049 8 WK
14 11.454 C,H,,0, 284.06847 285.0759 285.076 0,270.052 0, 283.060 5 283.060 5,268.036 7  JEWF T E APY  #
253.049 5,216.068 4
15 14.160 C,H,,0, 98505261 986.0551 1008.071 1,986.0551, 984.0421 984.0421,821.987 5, HH@# Al &
810.024 3, 647.971 0, 469.927 2,351651 6
615.983 4,453.932 1
16 14.562 Cg,Hy,0,; 1109.202 81 1132.1879  1132.1879,768.0907, 1154.1990  621.4375,459.3850, A& EFfRb,[314 A2
425.977'5,407.967 3 945.541 7, 783.487 7,
1154.600 0,1 107.8356
17 16.110 C,;H,,0, 268.07356 269.0811 291.062 9,269.081 1, 267.0655 267.0657,252.041 7 SRR E MR,
253.067 0, 237.070 8 , 5200 i
226.076 5,197.071 8
18 16.783 C,,H,,0, 276.17254 277.1802 277.180 1,177.090 8, - - 6-32 5 127! %

137.060 2,115.054 6
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Bl ‘ o =a [M+H]"/[M+Na]" [M-H]/[M+HCOO]~ .
e fw/min 23Tt - - - L&Y P30
% it HET W B T BT LS
19 17.759 C,H,0,, 83839870 839.4021 861.383 4,839.401 7, 8373888  837.3900,661.353 3, HE R G,  Hi
645360 1, 487.341 2, 351.056 2,193.034 5
469.330 7
20 18.662 C,H,0,, 822.40379 823.4073 840.432 8,823.406 7, 821.3933  821.3955,645.366 1, HEEIFK,20  H
647.374 9 , 471.346 2 , 351.056 0,193.034 8
453.3356,435.3252
21 18.840 C,H,0,, 822.40379 823.4073 823.406 3,647.377 4, 8213934  821.3954,645.363 6, H HfiR!>'0 o
435.336 5 351.056 2,193.034 2
22 20.285 C,H,0, 36812599 369.1334 369.133 8,313.069 7, 367.1177 367.118 5,309.039 9, HH FL KN {1

285.096 0 , 267.083 0 ,

243.078 7

297.040 0,201.018 5

3 itig

(TR B B ) h AR oo v B A O A0 3K R
IR” ARAEZ B A — B F AUAUIRIE gk BT 25 Kk .
BERIK 5 B4y o KB BB 4y ",
Ji B AR IR 5% 4 B )P e R OK Bk B, ]
TE AR AE L HE R 2D BT 2 0, A5 A (EIT AL
Hh 24 A 2 5 A FRL ) e R VR N 25 S K 1 R
249 40~60 min, — AL [ U A UE T AR R A E — 2
AT T T ARAL RN 56 IE |, % 280 0 B A b 5 — A
K H 200 mL, BT 2% 60 min; — B Al /K # 190 mL, AT
& 40 min,

PR IC W) T FE e A2 B B B 4% AR R
BATIEY R, A 5T R B A [ A AR T 7%, 4
XF 300,260,237,203 nm %A [F] 9% K & 0F T 48 a0 #
AT T 256 0T, kB — P AR ME X 4 o
T PR AR Ak 2 1 43 TR B R AE , v 260 nm &b 45 8L A
AR B E L HAS B 28U KT A
FoRE, FIERBIASHERITTH L T P N2,
SR B LR 7 M A T i SRS T R B, 28 5
203 nm P ST NS AT S B KA 5 B
e A WF 5% TR B SR 46 T 203 nm A 260 nm (1 45 £
EliE

AT 5% T KAk AN (R 2 B Bl AH 4 B xT 6
i B B RO 2 O T 203 nm K TR 20
Bl A B AR v WA, Rk B OR e TR CER N 1 2
JiE 205 @) H R 2 B0 7R VS R TP AR S i O 2
J T 6 3 06 1 DA T R 43 B R RO O B0 AH 4
IR R A5 A J5 S 0 I AT 5 R R T AT
K HEREY L O 203 nm Ak, JELR AR B 52 B Bh
AR B s B T, R Tk A LR RS L R FAE T
Sl A FI B R R A i D i A R Y L
. 22 .

B IN 0.012 5%~0.1% #EAT 1 WF5T , 45 5 3 W1 3t 3l A
A FI B H R 10.05% R R fe

A HF 5% F 1 UPLC-PDA Wi - [w] isf 46 0 J7 32
RGWEIE T AR IC W) T HE 48 SURIE %07 B0k %
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& 3 114 AR BLBE 247>0.90 , 38 2o T 335 f A 75 A T 224>
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W5 o
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