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reference sample of Xiao Xumingtang, and to establish the fingerprint of 15 batches of Xiao Xumingtang, so as
to evaluate the quality consistency among batches. Method: According to the key information of Xiao
Xumingtang in the Key Information Table of Ancient Famous Classical Formulas(25 Formulas) , the reference
sample of this formula was prepared, and it was detected by ultra performance liquid chromatography-
quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS). The chemical components were identified
by self-constructed database, consulting relevant literature, and comparing with the reference substances, and
the components were assigned by comparing with single drug samples and negative samples lacking single drug.
The fingerprint of the reference sample of Xiao Xumingtang was established using high performance liquid
chromatography (HPLC) , and the common peaks were assigned and identified through single drug samples and
negative samples lacking single drug. Result: Based on the information of MS fragments, relevant literature,
and database retrieval, a total of 64 compounds were identified and inferred from the reference sample of Xiao
2 phthalides,

3 phenylpropanoids, 2 gingerols, 5 alkaloids, and 1 cyanoside. Among them, 21 were derived from Scutellariae

Xumingtang, including 31 flavonoids, 8 terpenoids, 12 triterpenoid saponins,
Radix, 10 from stir-fried Glycyrrhizae Radix et Rhizoma, 9 from Ginseng Radix et Rhizoma, 8 from Paconiae
Radix Alba, 4 from Saposhnikoviae Radix, 3 from Stephaniae Tetrandrae Radix, 3 from Chuanxiong Rhizoma,
2 from Aconiti Lateralis Radix Praeparata, 2 from Zingiberis Rhizoma Recens, 1 from Ephedrae Herba, and
1 from Armeniacae Semen Amarum. The established HPLC fingerprint of the reference sample of Xiao
Xumingtang had 23 common peaks, among which, peaks 1 and 2 were derived from Paeoniae Radix Alba,
peaks 3 and 7 from Saposhnikoviae Radix, peaks 4, 8 and 9 from Stephaniae Tetrandrae Radix, peaks 10, 17,
18, 20 and 21 from stir-fried Glycyrrhizae Radix et Rhizoma, peaks 11-16, 19 and 22 from Scutellariae Radix,
peak 5 from Chuanxiong Rhizoma, peak 23 from Zingiberis Rhizoma Recens, peak 6 was the common
component of stir-fried Glycyrrhizae Radix et Rhizoma and Scutellariae Radix. A total of 10 compounds
including albiflorin (peak 1) , paeoniflorin (peak 2) , cimicifugoside (peak 3) , 5-O-methylvisammioside
(peak 7), baicalin(peak 11), sec-O-glucosylhamaudol(peak 13), oroxylin A-7-O-B-D-glucuronide(peak 15),
wogonoside(peak 16), glycyrrhizic acid(peak 21) and 6-gingerol (peak 23) were identified. The similarities of
15 batches of reference samples were>0.999, indicating that the reference samples had good consistency.
Conclusion: Through the identification of the chemical constituents in the reference sample of Xiao
Xumingtang, it is clear that the composition of the samples is mainly composed of flavonoids and triterpenoid
saponins. The established fingerprint can basically reflect the overall chemical characteristics of the reference
sample of Xiao Xumingtang, which can provide a basis for the quality research of its compound preparations.
[Keywords] Xiao Xumingtang; reference samples; ultra performance liquid chromatography-
quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS) ; chemical composition; fingerprint;

quality consistency; flavonoids
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TR A-7-0-B-D-7 % Bl 1 1 H X 18 b O 72
SRR AW HOR A R A R 45 43 ) S DST220412-
071.DST200802-040, 41 )% 4%>95% ) , Z M5 . H R A Jot
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Cinnamomum cassia W T 1§ B 2 G R P H &=
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Prunus armeniaca ¥ T /& AR ¥ B EFHEY 3
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2.1 /NELAT T HERE S A K A 2K o S R
T B KL KL, B HURE 25 13.80 g B TR B b, ik
2 400 mL, 2k &k 3 W, R, B Bm AR &
13.80 g. A2 13.80 g . #1% 13.80 g W #: 13.80 g b
H 0 13.80 g, 147 13.80 g )1l %5 13.80 g ki 7 75 1=
13.80 g J&JT Fr 15.00 g, B XL 20.70 g . A= 22 69.00 g,
K, B SR R A B R AR L2 600 mL, 2
UG T, UE WU R R 4 SR TR T AL R R TR
72 h, M BDAG 15 4tk /N Sk i BREARE S R TR g
5 S1~S15, [ vk il & il B R 245 1% BA P A o

2.2 /NS SEHERE S AR A 4 b

221 {iEs5f  Agilent ZORBAX Eclipse Plus C,
£, 3% 4% (2.1 mmx100 mm, 1.8 pum) , Fi sh #H~ 0.1%
H R K B W (A) -2 (B) B B 6 56 (0~5 min, 10%~
13%B; 5~6 min, 13%~14%B; 6~7 min, 14%~15%B;
7~9 min, 15%~16%B; 9~10 min, 16%~20%B; 10~
20 min, 20%~25%B; 20~30 min, 25%~55%B; 30~
36 min, 55%B) , it 0.2 mL-min™, £ i 30 °C , #E#E
2 ul,

222 BTG CRATHLBESS B R (ESD , LLIE |
s TR AR BB . T AR E 350 °C, TS
i @ 10 L-min', 25 fb < K J1 35 psi (1 psi=
6.895 kPa) , < ¥ & 350 °C , #5537 3% 12 L-min™',
B4 E L E 4 kKV(EST) 3.5 kV(EST ), — 2% i 1%
e MS A5, e Y B m/z 100~1 500, 2% 5
T 6 £ Auto-MS/MS #8522, Jit &t 49 4 ¥ [l m/z 100~
1 000, fiff# HE 10.15.20.30 eV,

223 By Ab B WSS P 2 R G 2 AR BN R
4y B F & (TCMSP, http://Isp. nwu. edu. cn/tcmsp.
php) . MassBank (https://www. massbank. jp/) .
ChemSpider (https://www. chemspider. com/) il # &
SCHR T A G/ NS A 45 B 2 I AR 2 R B A
FEIL B AR AT 20 A5k U5 d /NS
b 2= o 1Y B HE FE . 38 5 Agilent MassHunter
B.08.00 #4147 K P8 R 4E , R FH Agilent Qualitative
Navigator B. 08.00 %% 14 #1 Agilent Qualitative
Workflows B.08.00 % {4 i 17 £ 4 &b # | 38 i £ 5
J SR B o BRSO A M AT 4 R IE

2.2.4 BRI EH A O B AR IO S i AR
HERE N S1 0.5 g, KB IN A 50% £ 1% 25 mL, %5 %€ , &
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FE TR 7 AL HL (TR 320 WL B0 R 40 kHz, R [A])
30 min, B, 08 L ] 50% 2 BEEAD FE U8 2k 10 I L 4
5), 3 0.2 pom GEFLUE IR, B2 UE VR , B AS .

2.2.5 IR AE K N I W 0 & PR IO B LB
COAZ EE W R AAT I A
1= VBRI 4% 0.2 g B K 0.3 g A3 1 g, 43 il m ok
50 mL, JiI & 30 min, JE &L, RS 2 T K% A
50% £ WE 25 mL, % %€, FRoE it i, S AL 2 30 min,
WY S, FH 50% & Bt Ah JE 06 2% B o i, 48 5, 0o
0.2 pm AL IE AR, B2 B, B A .

2.2.6  FPEFE MW EI S KB RIBUNS A
B R 25 BAVERE AL 0.5 g, 4% I8 2.2.4 T T 7 i il #% 1
FIPE A VA
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1.2 g+ Ll B8 S IR TR
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TR S AF SR AT R, 42 HE 2.2.3 00 F 5 32 o A7 $ s b
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S RERAEGY 2R EY 3P AENER
FEW 2N EZREELED AT ELRLEGY
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®1 NEGHFEEERUEZRSHEE
Table 1 Identification of chemical components in reference sample of Xiao Xumingtang
No. L& t,/min ¥ B mizS00WE R BT E3
(I ol 2820 C,H,NO, [M-HJ 456.150 7 323.098 1.179.055 5 k
2 BIe AR R A Y 4340 C,H,0, [M+HCOO]™ 687.2142 641.2080.,519.1727,121.029 1 e
3 AjZpypgE e 5085 C,H,O, [M+HCOO]~ 525.1614 479.1562.121.029 3 e
4 HE s 6.400 C,H,0, [M-H] 563.140 5 443.097 0.353.065 8 f
5 Ay Dl 6.400 C,H,0, [M+HCOO]™ 525.161 4 449.143 7,327.106 4,121.029 3 e
6 TFHREFEAY 6.698 C,H, 0, [M+HCOO]™ 513.1613 467.1551,305.1012,161.045 3 i
73,6,7,2',6" T A A 7.123 C,H,,0, [M-H] 303.0509 - g
8 S 8.973 C,H,NO, [M-H] 340.155 4 325.130 6.310.108 5 b
9 FIEE " 9972 C,H,0, [M-H] 193.051 0 178.027 6.,149.061 4 ¢
10 KEHFEE 10.685 C,H,,0, [M-H] 301.035 5 257.0455.151.003 4 g
1 e 10.685 C,H,,0, [M-H] 417.119 1 255.066 8.,135.008 6 f
12 FEmEH st 10.685 C,H, 0, [M-H] 549.160 2 417.117 3.255.066 4.135.008 6 f
13 Se4t3p % -27-0- R4 11.068 C,,H, 0, [M+H]" 579.1728 433.111 7,415.102 7.397.091 7 a
14 19 %K 6-C-Hi %W 8-C-bi i (g7 11.150 C,H,0,, [M-H] 547.1457 457.113 1,337.071 5 g
15 Fregi 12.122 C,H,0, [M+H]" 307.117 6 289.107 3,259.059 1 i
16 W& FmATZEE 12512 C,H,0,, [M-H] 631.166 9 491.118 2,169.013 9 e
17 PN A 12.867 C,H,0, [M+H]" 227.127°9 209.114 7,191.106 0,163.111 3 ¢
18 M3 8-C- i 4 4-6-C-FT it {1 B 17 13.030 C,H, 0, [M-H] 547.145 7 457.109 8.337.069 9 g
19 BEAAREE 13209 C,H,0,, [M-H] 623.198 0 461.165 6.161.024 1 g
20 B ke 14.055 C,H,N,0, [M+H]" 609.295 9 578.252 8.367.164 5.192.101 2 b
21 M4 & 8-C-1i 4 B -6-C-PI f A 1 5 14157 C,H, 0, [M-H] 547.1458 457.116 3.337.071 1 g
LKEN
22 5-O- L4 07 B K T 14913 C,H,0, [M+HCOO]" 497.1662 451.1605.271.097 3 i
23 SRR 14988 C,H,0,, [M-H] 623.1979 461.165 7.161.024 3 g
24 WS R 16.543 C,H,N,0, [M+H]" 6233110 592.2692.192.101 1 b
25 AR AE 1Y 16.697 C,H, 0, [M-H] 479.145 1 357.1172.121.029 9 e
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No. &y t/min - 3T BFR mizWE AT E3
26 5,2 - Hk-o- WU B -7-0- %49k 17.597  C,,H, 0, [M+H]" 477.102 7 443.039 6.301.070 1 g
%Mﬁtm
27 R TR K R Y 17.597 C,H,,NO,, [M+H]' 590.295 4 572.282 7.558.269 3.540.257 8 h
28 AjZipiE 18.135 C,,H,,0,, [M-HI 461.144 5 431.1320,339.107 8.,121.028 9 e
29 H#EK-7-0-B-D-Frfli-4-0--D-#j i  18.435 C,H, 0, [M-H]J 549.1613 417.118 7,255.066 2.,135.008 4 f
,'E";[ls]
30 ARAETE 18.787 C,H,,0, [M+HCOO]  475.124 5 267.066 0 f
3105,7,2',5 -PURIE-8,6' - W JLHE 7 18,978 CH,,0, [M-H] 345.061 5 330.037 0.315.013 6 g
32 HEED 19.222 C,H,,0, [M-HI 417.119 1 255.065 7.135.007 8 f
33 gm0 19.267 C,H,0, [M-H] 445.075 5 269.0457.113.024 2 g
34 5,7,27,6'-P0EH: A HEHTT 19353 C,H,0, [M-H] 287.056 1 161.023 3 g
35 AZifRrg 20.247 C,H,,0,, [M+HCOO]™ 8454907 637.4313.475.378 4 d
36 AR 20341 C,H,0, [M-HJ 945.540 5 783.488 6.637.431 4 .475.379 1 d
37 WA E-T-0-DAHITE T 20.793 C,H, 0, [M-H] 447.093 5 271.061 1,113.024 3 g
38 AR L 3k S 21.129 C,H,NO, [M+H]" 574.301 5 542.2749.510.248 0 h
39 WHEHA %-5-0-D-HE N 21.322 C,H,,0,, [M+H]" 445.114 2 271.060 5.113.023 9 g
40 5, 2'-Z k-6 AL E-7-0-1i 4] 21702 C,H,0, [M+H]" 477.103 0 301.071 2.286.047 8 g
RS T  # 1
41 ZFmAFY 21.923  C,H,0,, [M+HCOO]~ 483.1508 437.144 4.257.081 7.179.055 5 i
42 iK% -7-0-B-D-H B S R 22340 C,H,0, [M-H] 429.08 27 253.049 9.175.023 9.113.024 1 g
43 TJRUCE A-7-0-B-D-Hi % EmE g 1) 22.340 C,,H, 0, [M-H] 459.093 3 283.061 8.175.024 8.,113.024 6 g
44 JEIEF-T-0-B-D-H 4 BT I 111 22792 C,H,0, [M+H]' 447.092 9 271.060 3 g
45 P HE TRV 23192 C,H,0, [M-H] 459.089 7 283.059 5,175.024 0 g
46 HE R A 24368 C,H,0, [M-H] 983.449 3 821.394 9 .645.361 3.351.056 2 f
47 RIPEEAT 2 25074 C,H,0,, [M+NH,]" 6022047 - c
48 AR RES 24787 C,H,0, [M-H] 799.484 9 637.430 6.475.379 4 d
49  abiflofin R, 25.074 C,H,,0,, [M+HCOO]~ 629.1865 583.1727.461.140 7,121.028 3 e
50 22-acetoxyl-g1ycyrrhizin“5' 25.195 C,H,O, [M-H] 879.401 9 351.0562.193.034 9 f
51 AZEiFRrp, M 25532 C,H,,0,, [M-H] 1107.595 5 945.541 6,783.488 9 d
52 ABEiFRa 26.058 C,H, 0, [M-HI 1209.627 6 783.486 1 d
53 AZEFRS 26.058 C,,H,0, [M-H] 1077.585 5 945.539 7.783.489 6 d
54w FD 26242 CH,0, [M-H] 269.045 5 241.0453.,197.064 0
55 AZ I RDb, 26491 C,H,0,, [M-H] 1077.584 9 945.540 4.,783.488 4 d
56 HERIFG, " 26712 C,H,0,, [M-H] 837.391 6 351.055 5 f
57 AZRiFRA 27453 C,H,0, [M-H] 945.542 8 783.4856.621.438 8 d
58 N BEHEA S B R 27.838 C,H,0, [M-H] 1031.543 8 987.551 4.,945.541 2 d
59 Haimg Y 27.867 C,H,O,, [M-H] 821.396 5 645.363 3.351.057 1 f
60 L HHF 30290 C,H,0, [M-H] 283.060 7 268.036 1.163.003 1,110.000 9 g
61 6-FEHiH 30.657 C,H,0, [M-H] 293.175 8 - j
62 6-F s 30.864 C,H,, 0, [M+H]" 277.180 6 259.1752.227.142 9.176.080 3 j
63 HAHE N 31.100 C,H,0, [M-H] 373.0923  358.065 9.343.042 7.328.019 3. g
300.025 2
64 ZREEEHER" 32394 C,HoO, [M+H]" 193.049 3 175.110 6.,147.117 3 c

T+ V5 X B OB A s R b B se )1 s d NS s INAT s £ A0 H I g B0 s SR 51 B XL AR 32 sk A A 1

- 168 -



H30 55 174
202449 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 17
Sep. ,2024

2.3 /NELAw g R HERE i S Y T

231 {5 3% & 4 Agilents TC-C,, (2) {8 % 4
(4.6 mmx250 mm, 5 pwm) , L8 A 0.1% H R 7K %
W (A) -2 R (B) & B2 Pk B (0~10 min, 90%~87%B;
10~15 min, 87%~84%B; 15~25 min, 84%~82%B;
25~40 min, 82%~75%B; 40~80 min, 75%~40%B;
80~90 min,40%B) , &l I £ 240 nm, #1130 °C, i
1.0 mL-min”, #FFE 5 20 WL,

232 EHIEIRE  H2.2.4 00 F AL SIA T ST, %
2.3.1 U €83 A5 R % Sk ERE 6 IR, DL B S (89 04
2 B (S) T & S AT I 5 S W B AR X[ B 1) TR
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