* 1242 » ¢ $ % Chinese Traditional and Herbal Drugs 3£ 51 % 2 5#] 202043 A

SERAH 8 FHAK 5 EIRTNE R Eig U EIEM R

RAEF L2, £ 4L K XL EHARS TR MAALL, ERLY
I REFELRY, AT RIGHFEARLE W LEPO, KiE 300193

2. REFEHGRS, Ao PAEZKESREE, KE 300193

3. RiEFAEERBRMHAERAR, Kt 300193

# E: BE KA HPLC-VWD [FERIIEE Mz TSR PR iR wa . B, B, mE5E. ESE. |
TR . TR T TR SRR AR R 1 B R TS A AR AU, RIES X A A FEERIENE A TSR Ak RH
Agilent Technologies Zorbax SB-C1g (250 mmX4.6 mm, 3.5 um) ik, PLZJE-0.1%BRKIEBONmBAE, SRR, #+
35 C, AT 0.6 mL/min, HEFEE 10 uL, [FESXSF848 B2 1 & 2 AR SCEIE HEAT AL o SR FH 48 S0 15 AH LR 17
v RERESNEFL, RUESX ARG ZTERR. SR SRS LTREME. &HRR (2>0.999 8).
W% E (RSD<1.85%, n=6), HEEM (RSD<1.82%, n=6). FaEM (RSD<1.49%, 48 h) ¥IRIF; IAEREIERA (93.19+
1.93) %~ (10236£4.17) % (n=6). & &M 5E &5 F BomiE iz & ) 5 b Fabr e o 198 5 IR S AEAN R K h I sh 80K,
W BN 59.85~224.05 mg: (HIEAHRE] KIOARFR PRSI AHE, W& =2 2 MlilFFESTmREN
140.00~142.47 mg; [FIHHFR SRS FHIBUE THE S5 BRI KT 0.945, R IARIE RIS it iz T 85 1) 75 8 20 B 08 A UL RS 95 1 o
g5 FOTAERRSE. B RIGFMESY, nTHTIE E G TR 8 R & & L E L s iR S R, did
BB H R A R B R SR PN, BERAIES X 43 AN [F) K5 10375 il i 1l B 1) 771

XHEIR: B HPLC; fRaEg; mifshln; 2RI SRR WACE: MR BT BEE JOEEHE: H
Bl AWRTEEH: ARUUEVRY, AR

FESES: R283.6 XEkFRERE: A NXERS: 0253 - 2670(2020)05 - 1242 - 09

DOI: 10.7501/j.issn.0253-2670.2020.05.021

Simultaneous determination of eight active components in Qingfei Decoction by
HPLC and its fingerprint analysis

DENG Xiu-ping"-2, WANG Jia'*3, ZHANG Bing' 2, WANG Han-ran’, YU Jie?, QI Dong-li":2, LIU Zhi-dong'2

1. Engineering Research Center of Modern Chinese Medicine Discovery and Preparation, Tianjin University of Traditional Chinese
Medicine, Tianjin 300193, China

2. State Key Laboratory of multi-fractions Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine,
Tianjin 300193, China

3. Tianjin Tongrentang Group Co., Ltd., Tianjin 300193, China

Abstract: Objective To simultaneously determinate the content of chlorogenic acid, amygdalin, gardenoside, hesperidin, baicalin,
wogonoside, ammonium glycyrrhizate and schisandrin in Qingfei Decoction by HPLC-VWD, and establish the fingerprint of Qingfei
Decoction. The results can be applied to characterize and distinguish commercially available Qingfei Decoction preparations from
different manufacturers. Methods Agilent Technologies Zorbax SB-Cis (250 mm x 4.6 mm, 3.5 um) column was used, with
acetonitrile (A)-0.1% phosphoric acid aqueous solution (B) as the mobile phase for gradient elution, column temperature of 35 ‘C, flow
rate of 0.6 mL/min, injection volume of 10 pL. The content of the indicator components and the fingerprints were simultaneously

assayed by the above method. Fingerprint similarity evaluation, heat map cluster analysis and other methods were used to characterize
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and distinguish the commercially available Qingfei Decoction preparations from different sources. Results The specificity, linear
relationship (2 > 0.999 8), precision (RSD < 1.85%, 1 = 6), repeatability (RSD < 1.82%, n = 6), stability (RSD < 1.49%, 48 h ) of eight
components were good; The recovery rate of the sample was in the range of (93.19 + 1.93)% to (102.36 + 4.17)% (n = 6). The results
of content determination showed that the daily dosage of the indicator ingredients in the marketed Qingfei Decoction preparations
fluctuated greatly in different manufacturers, such as baicalin, which fluctuated from 59.85 to 224.05 mg, but the fluctuation was not
obvious in different dosage forms of the same manufacturer, for example, the content of baicalin in the two preparations of KPC Herbs
was 140.00 to 142.47 mg. At the same time, the similarity calculation results of fingerprints were all greater than 0.945, which indicated
that the fingerprints of Qingfei Decoction from different sources were highly similar. Conclusion The method is accurate and reliable
with good repeatability. It can be used to determine the content of eight components in the commercial Qingfei Decoction preparations
and establish the fingerprint of Qingfei Decoction. The commercial Qingfei Decoction preparations can be characterized by heat map
clustering analysis of the daily dosage of the eight components and the fingerprint similarity evaluation to distinguish the commercially
available preparations of Qingfei Decoction from different sources.

Key words: Qingfei Decoction; HPLC; fingerprint; market preparation; traditional Chinese medicine compound; chlorogenic acid,

amygdalin; gardenoside; hesperidin; baicalin; wogonoside; ammonium glycyrrhizate; schisandrin; fingerprint similarity evaluation;

heat map cluster analysis
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¥ Glycyrrhiza uralensis Fisch. TR FIRZE; K
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B & R B 122.55 pg/mL. EA{E 561.15
ng/mL#E T 134.30 pg/mL ¥ JZ # 120.73 pg/mL.
HEAF 585.37 pg/mL. P ETY 297.08 pg/mL. H
FIR%: 832.40 png/mL. FLRTEEH 48.96 pg/mL 1)
TR R HE A T VR
212 BN TIRERE S R TSR
RERE. IR%. BREZ. DUBE, SEEE. HIH. RITTA.
Wifigs ST, Z1T4 . Tk T HRE 13 BRZGH
M2 e, o —S. RS 4.5 g,
RERERY . IRZEMD . BRECHE . DUERK . SR & 3.0
g k. RIT&H. ibekr . &1k, 27158
%21g BT, HERH09g, 4225,
KAL3.0 g, T HIZ a0 DAZRIR/K B2 % 577K 350 mL
R 50 min, LA 210 V HUEANAEKWEE, HER
JEE 150 V ARFEIIEL) 25 min, 51177 B
AZK 350 mL, LL210V HUE AR P, HEg
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IEWGE 0.22 pm FLAATRFLIENE, BIASAFIUAE & a,
M UAIGE H B Re: . IR EEH . S8 HNEE
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SB-C5 (250 mm X 4.6 mm, 3.5 pm) 34, DL 0.1%
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& 0.6 mL/min, #EFEE 10 uL, KK 0~35
min, 330 nm; 35~40 min, 210 nm; 40~60 min,
238 nm; 60~67 min, 316 nm; 67~91.1 min, 280 nm;
91.1~107.5 min, 250 nm; 107.5~152.5 min, 280
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Y=12.26 X—2.38, »=0.999 9, ZVEjaiMH 2.41~
120.73 pg/mL; FHH Y=22.36 X—155.13, r*=
0.999 8, kIl 5.85~585.37 ug/mL; KA1
Y=65.74 X—40.57, »=1.000 0, Z&IE75HE 2.97~
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H Y=102.74 X—9.15, »=0.999 9, £k {:u [ 0.49~
48.96 pg/mL.
2.1.7 KEEEES SEIERBE: KE%RINE
— VR AR IR VAW 10 uL SE 8 Rl R 7> & Bk
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I-GRREE 20T 3R O (S 11-EET 16-DUERTT  19-HEmRE 21-fkFEH

1-chlorogenic acid 2-amygdalin  3-geniposide 9-hesperidin (S) 11-baicalin 16-wogonoside 19-ammonium glycyrrhizinate ~21-schisandrin
1 EARNELE (A). 8 B TREXNBMIBR B). BiA5 S RRAMIBMETRLSWRE (C~1, a-EfiA
&7, b-BERAMIAMERTRLT)
Fig.1 Fingerprint of Qingfei Decoction (A), mixed references solution of eight components (B), Qingfei Decoction and negative
control prescription of each single herb comparison chart (C—I, a-Qingfei Decoction prescription, b-negative control
prescription of each single herb)
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B, % “2.1.37 UM MRS, 4% “2.1.47
TR 5E A E 8 Pl ETIRE TS E, [
LIS I R aC R . B e 4 SRR R PR
A MR BRE. A DA,
HHRE . R TFEEH 8 Ml TR E &5
L RSD 73 54 0.32%+1.82%-0.37%-0.51%- 1.54%.
0.73%- 1.03%- 1.02%. FREUEIIGE RS AR WK 1.
BV R s T B e AN S0 VS B A
R4f.

219 fEMER SEllEfReEt: RIS
fz TR ER 1 4y, $% “2.1.37 TR fl &4l i
W, AT 0. 4. 8. 120 24, 48 h#% “2.1.4”7 I
NWE AR E 8 M ETIRE RS E, it
5 RSD. G RGRFIE . w5 Ha T B,
A, DOESE . HERE . T TR 8 Fik
IYETRE R RSD 205118 0.32%- 1.49%.

0.53%- 0.32%. 0.17%. 0.13%. 0.33%. 0.15%.
feg SRR EE: RBERIUSZ TR ER 1
By, % “2.1.37 BURHISHEHAN a W0, 20007 0.
4. 8. 12, 24. 48, 72. 168. 192h #% “2.1.4” Tji
TIERE SR SUEE . S50 192 h WERGUEIE + 21
AN WA XTI T AR RSD 2/ T 5.03%, 4558 0%
1. RUIFEMTE 192 h NERE -
2.1.10 fOFEREIEERES  FEERICH 8 Fhighs
By & N E SISz TR R 6 4, B 0.25 g,
FEHFRAE, TN 50 mL =M, RS eEs
H 8 PRSI, % “2.1.37 W7k A g
M, % “2.1.47 TR E A E R S 8 Fil
BT E R, FER BRI . S RRERR .
FAAF. T BRT. EET. DOESTE. B
FRREE . TUWR I 25 8 Bl oy I DR (Bl IR 43 J31)
9 (101.2840.59) %. (99.95+1.51) %. (96.31+

*1 EMARYEEESY. BEEMREN

Table 1 Repeatability, precision and stability results of Qingfei Decoction fingerprints

BAURFHIE SN fr/min ¥5 25 RSD/% (n = 6) FEEME RSD/% (n = 6) FaE 1k RSD/% (192 h)
W s (X £5,n="06) MXSOREZIS(E] AHXTUETIRL AHXT R BRI 18] ARXFURTIAL AR R BRI TA] R X i T AR
1 SEIRR 32.5540.05 0.08 0.45 0.10 0.24 0.23 0.26
2 AT H 36.63£0.04 0.07 0.79 0.10 1.02 0.21 1.65
3 a8 42.5340.03 0.14 0.60 0.12 0.17 0.31 0.12
4 — 48.47+0.06 0.09 9.21 0.19 438 0.28 1.95
5 R B TR 65.34%0.05 0.04 4.29 0.10 2.43 0.11 2.92
6 — 70.10£0.04 0.07 1.16 0.05 2.52 0.06 4.45
7 — 74.69£0.05 0.07 0.31 0.04 0.14 0.03 4.93
8 EEMEH 78.7140.06 0.02 0.27 0.04 0.11 0.03 0.87
9(S) MR 86.5340.09 0.00 0.00 0.00 0.00 0.00 0.00
10 — 90.50+0.09 0.01 12.36 0.03 1.36 0.01 1.71
11 AT 103.2540.09 0.02 37.88 0.06 0.64 0.09 0.15
12 — 114.860.10 0.03 3.77 0.06 1.02 0.08 0.37
13 — 117.81£0.10 0.04 1.24 0.07 0.30 0.08 0.19
14 — 121.96+0.10 0.03 1.85 0.07 0.60 0.08 0.34
15 — 122.90+0.09 0.03 1.11 0.08 0.61 0.09 0.09
16 WHEEH  129.30£0.10 0.03 121 0.07 0.33 0.09 0.07
17 — 132.97+0.10 0.04 1.44 0.08 0.20 0.10 3.25
18 AR 147.934+0.06 0.07 56.97 0.08 8.78 0.09 5.03
19 HEmRE  156.7710.01 0.12 2.55 0.11 0.76 0.13 0.25
20 WHEHR 162.6140.02 0.11 15.79 0.09 7.36 0.12 0.21
21 HRTEER  166.18£0.01 0.12 0.58 0.11 1.01 0.13 0.17
S-ARFIEMEE: “— FRERSY

S-represents reference peak; “— represents unknown components
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1.11) %. (96.07£0.58) % (93.19+£1.93) %.
(94.69+1.09) %. (102.36+4.17) %. (100.57 +
0.90) %, RSD 434 0.58%- 1.51%- 1.15%- 0.61%-
2.07%- 1.15%- 4.07%- 0.89%, 45F K77k
ELESTE =y T

2,001 FERESS R A RlEL 5 Fhig Mz i i
FUREA AR, % “2.1.37 TUN &AL RS, %
“2. 1. 47T I E Z A E 8 AR A AE TR B R R I
o, HEEERHMRHATHE (A~E &M
AR TR E R R H R 2530 5.4164646.5,
4 g, HEH 8 PR bR Lo 1EA [R5 i iz v & il 71
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Table 2 Daily dosage of eight indicator components in marketed Qingfei Decoction preparation (n = 2)

i H A &#/mg
SRR A BT H P RH WEH PO HE R TR
Al 0.30 7.68 22.77 42.08 141.61 17.60 3.13 0.39
A2 0.31 7.66 22.77 42.06 140.96 17.51 3.12 0.39
B1 3.37 9.61 23.03 42.36 142.47 19.57 4.01 0.40
B2 3.36 9.71 23.01 42.33 140.00 19.47 3.98 0.40
Cl 3.82 15.18 28.10 33.07 112.59 14.48 11.47 1.07
C2 3.82 15.79 28.11 33.07 112.98 14.48 11.45 1.07
D1 0.91 17.90 27.57 39.10 224.05 29.67 10.81 0.62
D2 0.91 18.12 27.54 39.08 223.80 29.67 10.79 0.63
El 0.01 5.35 13.59 13.30 59.85 9.69 2.51 0.01
E2 0.01 5.40 13.58 13.32 59.85 9.68 2.50 0.01
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Fig. 2 Fingerprint of commercially available Qingfei Decoction preparations
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Table 3 Fingerprint similarity of commercially available Qingfei Decoction preparations
. HALEE
Al A2 Bl B2 Cl C2 D1 D2 El E2
Al 1.000
A2 1.000 1.000
Bl 0.994 0.995 1.000
B2 0.993 0.993 1.000 1.000
Cl 0.959 0.958 0.949 0.945 1.000
C2 0.959 0.958 0.949 0.945 1.000 1.000
D1 0.975 0.974 0.961 0.957 1.000 0.969 1.000
D2 0.975 0.974 0.961 0.956 1.000 0.969 1.000 1.000
El 0.983 0.982 0.975 0.973 1.000 0.979 0.982 0.982 1.000
E2 0.982 0.982 0.975 0.972 1.000 0.980 0.982 0.982 1.000 1.000
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Fig. 3

components daily dosages in commercially available Qingfei

Heat map cluster analysis of eight indicator

Decoction preparations
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