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W E HM AR AR E2AAE A RS (QM) 8 R Z AR A TR FIRIE . FiE 25 QM WY Z 2k 48 &% (HPLC)
BB %, 3T AT R RE X AR A 5T, R B R R A P SRR BR A S A 8948 . VA Agilent SB-Cis &35 4% 0.1 % BEER I i -
T Wk AR B AR BEATHR B 2 B, AR IR 4 35 °C, ik 4 0.6 mL/min, i 5% % 2 254 nm, KA P 25 &35 35 S B iR E N R 4
(2012 18 ) ) . SPSS 20.0 . SIMCA 14.1 & 4 5+ QM #f Ju it A7 AB DL 3F N L R E 5T L 245 24T A 1B 304 35 s = e k- 3) 5 47
GER 153 QM RAFE T 224N R4 A E AT 0975, AF22 AN AT T G, FIAE THFSARSY ., BESIT.
DT B IE AR N - FIR AT IR QM A T 2K RIR IR h T 54 £ Mo, o 34 9(H ER) M4 14(F
B W18 19 AE21(F R F ), BRE TR BB R AL F HRE SRR B E L LA B 8 R S0 A A
0.077~0.094,0.165~0.190 ,0.100~0.114 ,0.083~0.107 ,0.556 ~0.615,0.288~0.314,0.152~0.188 ,0.114~0.128 mg/g., £t A
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Fingerprint establishment of Qingyi mixture and content determination of 8 components

ZHANG Fanfan', WANG Zheyuan', WANG Longlong', CHEN Hengwen®, LIU Ju’, HUANG Xia‘, YU Xiaotao',
WANG Rui' (1. Dept. of Pharmacy, Luohe Central Hospital, Henan Luohe 462300, China; 2. Dept. of
Pharmacy, Guang’ anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China;
3. Dept. of Pharmacy, Zhengzhou Hospital of Traditional Chinese Medicine, Zhengzhou 450007, China;
4. Laboratory of Traditional Chinese Medicine Research, Henan Provincial Institute for Food and Drug Control,
Zhengzhou 450003, China)

ABSTRACT OBJECTIVE To provide scientific evidence for the quality standard research of Qingyi mixture (QM) qualitatively
and quantitatively. METHODS The high performance liquid chromatography (HPLC) fingerprint of QM was established, and the
chemical pattern recognition analysis was carried out. At the same time, the contents of 8 components such as chlorogenic acid in
the preparation were determined. The determination was performed on Agilent SB-Cis column with 0.1% phosphoric
acid-acetonitrile as mobile phase (gradient elution) at the flow rate of 0.6 mL/min. The column temperature was 35 °C, and
detection wavelength was set at 254 nm. Similarity Evaluation System of Chromatographic Fingerprint of Traditional Chinese
Medicine (2012 edition), SPSS 20.0 and SIMCA 14.1 were used to perform similarity evaluation, cluster analysis (CA), principle
component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) of QM samples. RESULTS A
total of 22 common peaks were calibrated by 15 batches of QM, and the similarity was over 0.975. Twenty-two common peaks
were assigned and 8 of them were identified. CA, PCA and OPLS-DA divided the 15 batches of QM into two categories.
Meanwhile, 5 differential components were screened out, i.e. peak 9 (cichoric acid), peak 14 (baicalin), peak 18, peak 19 and
peak 21 (baicalein). The contents of 8 components, such as chlorogenic acid, ferulic acid, cichoric acid, hesperidin,
baicalin, salvianolic acid B, baicalein and paeonol, were 0.077-0.094, 0.165-0.190, 0.100-0.114, 0.083-0.107, 0.556-0.615,

AESTRE HE [ RRZEHA % B0 H (No.82074396) s T Fa 4 0.288-0.314, 0.152-0.188 and 0.114-0.128 mg/g, respectively.
Hh [ 2R BT A TR (N0.20-21Z2Y 3022) s i 948 T FERFSE dh e CONCLUSIONS The established HPLC fingerprint and
H (No. 7 & 4% (20191569 5 ) s J& 0 T T RS AMFE H.030 H (No. content determination method can provide reference for the
#FH2018)88 %) quality standard research of QM.
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T B4 77 (Qingyi mixture, QM) J& IR 17 H 0y B B
TH A RS A ML AR I PR 28 55 S 235 T B A 3 e 3 )5,
UL DT A DE PR R JRAN B PEZE R
B WRE R 12k 252 A, i A D RE
THPREE TS U IR W AT , FT SRR A
P UL, —F IR, 2R ST RS
B, 2B I I PG Z )

QM T 2021 £E 4451 B 4 BT LA e oA il 51 4 58
iS5 (2 47 220210113000) , HIHLEUA 1) kA
TREASCAY TRT AR T2 0 01) , JC 1A A4S a2z il 5] 1Y) o 7K
Voo TR AR R RR B B, 2 R im0
31 (high performance liquid chromatography , HPLC)
T g SR, X IR T A 2R RN A
(i) s BRI 5 325 0 243 s D rh 4R 5 RR A B R AL S o
FHE IR B 55 8 Rl A58 1 5, DU PR FIE 1 2 A
JE R QM Y BT bR IERT S SR AR AR

1 ##l
1.1 FE{UEE

AW 5T FH G 32 2R A 1260 Y HPLC Y (36
Agilent /A w] ) . SB25-12D AU A 1 VEAL (T I BT 2 A W)
BHE A PR F]) .FAUW-120D %1434 K- ( H 4% Shima-
dzu /A w] ) . 5810R 7 /5 3 25 .0 ML (1% [# Eppendorf 24
GIPE
1.2 FEHZSRAF

15 4tk QM >k [ & ] i Ao BE B, it 5 4
20200715, 20200812, 20200908, 20201008, 20201120,
20201230, 20210202, 20200310, 20210420, 20210610
20210710,20210811,20210909, 20211009, 20211115, %
5oh S1~S15, HIA% o 100 mLAfR . FRSZ WM A
B PR S AN M PRSI R W
Fe w2 b IR T HL O BEBe Rt . SRR IR (HE S
110753-201817, 4[i & 96.8% ) . B B {2 % B& 5 (3t 5
110773-201614, 4 & 99.0% ) . # & 457 % B 5 (3t 5
112002-201702, 4l i 98.5% ) . ¥ % 2 %f B8 i (4t 5
111514-201706, 4} & 98.9% ) . FF Fz By % B8 5 (4t =
110708-201407 , 45 i 99.9% ) ¥y [+ [E £ 8 25 i 8
WE 5% Bt 5 28 B R X B (4t %5 DSTDI003901, 41 Ji
98.54% ) \H& Kz 11 XT B8 i (4t 5 DST200517-038, 4fi
98.79% ) F+ R B X} HE i (45 DST190918-009, 4l &
99.28% ) ¥ B AR ERT R AE IR A BR A F . O
A s (o 1% 4 | 344 3 36 [ Thermo Fisher Scientific 2
A R R A2l W B KRR B 2R A FR A w5
TRM R K BB Atk
2 AEEHER
2.1 @iE&H

KM Agilent SB-C s {541 (250 mmx4.6 mm,5 pm),
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PLO.1% BRI T (A) - LG (B) A I shAH RS A% 5 1 it
(0~10 min, 11% B; 10~20 min, 11% B—19% B; 20~
50 min, 19% B; 50~60 min, 19% B—28% B; 60~75
min, 28% B; 75~95 min, 28% B—55% B; 95~100 min,
55% B; 100~101 min, 55% B—11% B; 101~110 min,
11%B) s #3835 °C 5 i >~ 0.6 mL/min; A6 317 1y
254 nm; PR A 10 L

22 BERHOHE

22.1 RAXIBEIR R PRI R BTERIR (44
B B BT CEET SR B EE R A R T A
AT A, 0 ] A B v R 43 ) R 1.86.1.79 ., 1.54
2.14.1.96.2.11,2.26,2.13 mg/mL ) B — X} B8 5 P 4%
W AEE L B2 GE 5 IR AT, A 4% e i B
BIR HHE TR AR AT PHB R B RS R AP
P S5 v S 0 591 Ay 289.877.245.784 . 117.712,167.384
780.605.,109.242,200.592 . 136.521 pg/mL AR X FE 5
VST, PR A

2.2.2 MHARER B15H#EQM 45 1 mL, L) 13 000 r/min
50 3 min, HUEIE W, RIS A

223 FRIRTKA A ARHE QM il T2 (Zk i 10
e K 129 40 min J5 BT 90 min, FEII 8 £ /K B2 60
min) [F7EHI TS AL BEE GRS 12k 251
PRI, P42 2.2.27 500 7 vk AR 45 B Tk R i
2.3 QMIEL EE#HR

2.3.1 FEEEIAE  BUESSER (S 422170 R @
TSR A BN E 6 IR, SR kil . DA R (I
14) Jy 2 BRI | W45 45 A5 W8 RH X £ B ) 1] % RSD<
1.1% (n="6) , AHXF TR AL RSD<1.2% (n=6) , F£ B J5
Dok % R

2.3.2 HEEMWIAE BRSNS (ST, HL 6 4y, 4 HildE
“2.2.270 F Jy Pl A S R, 4 2.1 I i AR
HEREINE  Je SR gk ] . DB S (04 14) Ry 2 B
A5 25 LA W AR X P B3 B ] i) RSD=<0.9% (n=6) , #
ST RSD<1.5% (n=6) , £ ) EEIER IF.
2.3.3 faEtEs  BURl—phs ER (S1) A al T E
TR CE 0.3.9.24 48 h B4 2. 1730 F (G A5 iR
FE IO OB R DA I (I 14) S 2 g D75
A WA KR o BE I E] Y RSD<<1.2% (n="5) , AH X s 1
U RSD=<1.4% (n=5) , R B A3 i M AE 2500 T
48 hINFaE o

2.3.4  fRECEEE T FARRUE RS BC2.27 TR 154t
P TR (S1~S15) IR A X BE S IA TR, o0 Bl “2.17
TR s SR E RN E il g . BUS1~S15
Tk P 3 ek CHp 2 e s 2 AH DU PR R 5 (2012
Ji ) ) A ST 4 S0 P i [ A B[] 1 5 B 0.1 miin, #HE4 T 22 6
2 TF A i VT I A 1% HPLC 5 80 1R13 , % FH A for ks
A O BB R SCEE (R) , B 1R TAR U St . 4%
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o, 1541 QM 5% BEF5 20 33 (1) AR ADL R 53 0.9755
LR T 22 A~ Ay e, D0 AR 22 o R TR R Y
86.74% , F WAL E QM IS EI HENL . g K
BRI (U 14) (19 £ B8 I [R13E Hp 40 8 B4y | e T AR
KAFRE , LA S BE(S) , 715345 154k QM &3t
A5 U FH {5 B2 I5F ] ) RSD<<1.2% , 2 W] 15 41t QM 1 M
g isF () R X 2 R 5 4% AT DA 04 THTFR 1 RSD 2 2.96 % ~
16.31% , 728 154tk QM BT 1% B A7 AE LR [A] 25 5%

25004
2000+

1500

U/mV

1000

500

t/min

B 1 154t QM A HPLC 3540 & & Xt BB 5 40 [E i

2.3.5  TRIER IR S ARIN A3 R AR BE VAR
AR (S1) SRR IR R (I, #5217 TR 3k 4%
PEEREINE eSO (1 2) . alad @ik et , 305
J& T 22 A g N T 8 NI I, Hop 04 3 i 5
)@ FARSE, 1 4 (SRR ) W 9 (B ER) VT & Tl A 0%,
U 22 (PR Rz 93 ) VA J@ F A4t 7 e, 0 14 (BEAR ) (U 19 0
21X )R TR W11 05 13 05 15(FHRR B)
W16 5 J@ T 142, 06 7 W 12 W5 17 06 18 04 20 IH )@ T
KB, 05 6,06 8(FTERIR ) -1 JE )11 25, e 10 (48 2 1) 11
J& T BREE U 1A SE A S PR R 1]
R B RIS B A A B A, 06 2 SR P e R R
XN EN %

24 WFEERBIS

241 T OB 22 A g i e T ARECHE >R ]
Z-Score FRIEAAL IS | i SPSS 20.0 #RAFHET T E 24y
Mro Z53RER, M4 ) RRECHE 4 10 B, Al 154t QM
Rh 225, Hif S1~S4 K S9.S10 Fh—35, HAaHt vk kE
AN 2 (B 3) . X R QM fEZEAL YK H] 22 5, W]
RSP R T )R MRS 22 578 % R IR
RIS R0 X QM Y BT HAA B
2.4.2  FRUG AT K 224 g e T FRUECHE R
Z-Score FRUEILALFR S S A SIMCA 14.1 8 FdEF T 043
AT DURRAEE =1 VE N $EB0hR o, 245 31 54> 5
g1, H BTy 25Tk EIAF T 93.6% , 4 R P2 1y 54
F SRR HETE QM 4 JER 45 2 . 154 QM AT
A3 22 Hi S1~84 J%2 9, S10 Jj—2% , HiARHEUREE i
Fn—2, GREGHEE R —E, PRI R 4.
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2.4.3 ISR/ NS RE-FIR AT K 22 A IR
W T AR R FH Z-Score FRifEALAL RS S A SIMCA 14.1
B AT T A 5/ 3= 31 43 B, A5 3 48T I
Pl A5 53 5 ] RN AR i 5% H 22 4% (variable importance
of projection, VIP) &, Wi 5 fir 7~ . H1 &1 5 o] 1, 76 B A
X ] (95% )3t Bl N, 1541k QM Al Bl 43 oAy 2 2, Hrpr 81~
S4 }: 89,810 —3&, At ikke bl o n—2K, 58K
B F AT A R —8, AT Eos B b A AR —
AN A AR, L5 i R R, XA 25 S T
BRI, S22 BTk K 5 T VIP [ AT DA %
FORE il 22 S TR K B LAY ARIESE L) VIP =
LOME RS AL, L3O T 5 AR T 4y, KR A i
14 CEET) g9 (B ER ) (I 18 W 21 (B 5 ) FIIg
19, BE W 3% 5 F A% 43 AT RE 2 3 A QM T i 22 7 1 AR
B,

]
60 -
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2.5 8N EENE

251 TREMRAR B A (ST AR A X B
VAU, F 2.1 R A SRR A e sk ek R, 4
SR, 8 FTEI o0 1) €00 33 06 5 AH 40 €00 i g 11 43 B
YJRT 1.5, WETE X FRPE R 4T s BRI AR B LA B4 1 I 48
BIKTF 6000, 7E5LRIRR  FERIR 35 B R 8 R 1T o
KT FHIR B 257 FRIT Rz Ty o) Bt €2 135 L AR Xz (1)
D78 b A T A R i ] P 5 R e i 0 R (T
2B).

252 AMRREE  RmEE2.2.175 FIRA XTI
SRR, I B R R AR R 0.1.5.3.4.5.6 . 7%, (2 AL A
N TR) o 5 e R ) 2R 0 %o R S VR S VAR, 2.1 I i
SRAFREREINAE O SR P o DA RSl o o ok R A A
B (X) TR AR (V) A TR 25 5 I 1.

x1 FEBRESHMANMEEXRERER

iy SRR r I/ (ug/mL)
SRR Y=1514x 10'+129.914 09997 41.411~289.877
g i Y=1.843 x 10°X=26.080 09998 35.112~245.784
WER =283 x 10'—8.482 09999 16.816~117.712
B Y=2.858 x 10X—29.724 09998 23.912~167.384
BT Y=2.629x 10'7+213.685 09999 111.515~780.605
FHi B Y=1466x 10(—86.195 09998 15.606~109.242
HAE Y=3.616 % 10—36.850 09999 28.656~200.592
FHER Y=1095x 10%—7.391 09999 19.503~136.521

2.5.3 WHEIRE RS RE2.2.17 50T IR A X I
VW, 122,17 T i 2 A S HE AR S 6 I, id sk
TR ZER N SRR AR R AR R
T FH R B L B8 3 ORIPE K Wi 1 B Y RSD 4R KT
1.8% (n=6) , RN B E R AT

2.5.4 HEMEEE BQMAEM(SL), 36 1y, 7 Hil%
“2.2.27 W0 R 7 il g i A R, He 2. T gk A
PEREIE 0t RS B Fe AR IR AR S i 45
R ERIFTR RS A SR R R BT FHR R
B. 8% R AP & A RSD AR KT 1.1% (n=6) ,
TR E M R AT .

2.55 FUEMERE  HUE - HE R (S EE R T
JICE 0.6.12.24 48 hiH%“2.17 100 F (% 2 A EREI 2
o 2R BN, SRR BRI R
TS PHBR B L o5 2RI W 04 1 R A RSD
AKT 1.9% (n=5) , RPN FRAE R I T E 48 h
WERE

2.5.6  fAERDRAE  BE NS R ARES (SIS,
Fie“2.2.2" U R 5 PAT A 9 Oy Bl i i T . R L
“2.2.17 I A0 B I 28 R o, A8 SR R s
SAH ) R A X BE R VA TR . R IR A X B VS TR A
b Y 0.5, 1.0 L5 A% I = A S b TR AT R
“QLVIUF OSSR R TR SRR,
SRR PR SE TR R S SHB R B A
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FRNFE Rz B 1 S A [ iR ol 98.69% ~101.99%
RSD=<<2.0% (n=9) , R ILMER B R 4T

257 QM EERIE  BI5HQM, 43 7l4% “2.2.27 Bl
Oy Bl A A A R, 2.1 30 (8 1 2 R A
ICR TS ] MR TR O i . BRSSP T
FE3U BOEIE . S5 R, 15 QM FR 4R J5R | i)
M2 B E R R AT VST PHR R B S R AP
()2 R4y 318 0.077~0.094,0.165~0.190,0.100~0.114
0.083~0.107 0.556~0.615 , 0.288~0.314 , 0.152~0.188 ,
0.114~0.128 mg/g, L2,

x2 BLHOQMAZRERESHEINIENELR

(n=3,mg/g)

B PR KER B RS AEBEB KSR MR
Sl 0.092 0.181 0.103 0.097 0.584 0.300 0.163 0.126
2 0.093 0.165 0.100 0.098 0.576 0311 0.172 0.122
$3 0.094 0.168 0.109 0.088 0.575 0.306 0.188 0.117
4 0.087 0.190 0.114 0.105 0.600 0297 0.178 0122
S5 0.087 0.165 0.111 0.107 0.603 0314 0.160 0.121
56 0.077 0.180 0.109 0.103 0.574 0.307 0.178 0.125
§7 0.079 0.182 0.106 0.101 0.615 0.298 0.184 0.127
S8 0.088 0.183 0.110 0.086 0.607 0.300 0.175 0.125
9 0.083 0.179 0.112 0.085 0.556 0311 0.164 0.122
S10 0.085 0.178 0.101 0.086 0.569 0.300 0.152 0.114
Sl 0.090 0.184 0.113 0.083 0.596 0.295 0.164 0.122
S12 0.080 0179 0.105 0.089 0.585 0.295 0.180 0.116
S13 0.081 0.188 0.112 0.088 0.575 0.288 0.175 0.122
Sl4 0.079 0.189 0.106 0.097 0.596 0.289 0.157 0.119
SIS 0.082 0.185 0.103 0.088 0.583 0.296 0.161 0.128

3 it
3.1 BiTEHER

AWFRAIHHEE T AFEEEH: (YMC Cis.GL Sciences
ODS-3. Agilent SB-Cis) . Jiit 1 AH (7K - 21 . 0.2 % W R 5
-2 0.1 % BERRIA R - ) HEIR (40.35.30 °C) i
#(1.0,0.8.,0.6 mL/min) i 4 (220,254 276 nm) X
g s . 45 BoR , 78 DL Agilent SB-Cis (250
mmx4.6 mm, 5 pm) A G5 0.1% BRI - I R it
SR (BREEVEN) AEIR A 35 °C A 0.6 mL/min ]
WA 254 nm ], A5 A VR A A € 3 (R PR
BRI R /I 3 B B A e H A A B A B G I
VE R AT 35 254
3.2 IERRELSTHIIERE

AT LR T A S PR R i SR S
Xof BE VAR A G R B, BN T 22 NI I Y I 1
B HEIN T SRIF IR (BT BRLRR 4 15 R A AT ST ST
W3R B 557 2 LT B2 8 A s o0 € 1 5 1 A8 i e/
T IRE-FI R BT L VIPAE = 1.0 AE I R BURFAE | HL 0

Eoid
Jio
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BT, A R 9 (B TR ) U 14 (B (I 18
W19 W21 (AR ) o S5A STHRGORN S R 25 5 PR Rl 4311
IR FIBFSE A0 Tl A e B SR TR 28 LR AE DU A
PO A 5y THIAT B8R 0 2 PR P s R Bz vh RS B AT
PRI A PR PU PUAA S 2R 2G BE 5 )1

) BT R FLAT B AL PSRRI R LB I

FFEE R PUE DU DUBRSEER®; S5 b e A

AR EHA W E K PR PO BE S 2 B M

MR B 12 v MK A, A B A 5B

A A 40 B T A 2 BRE PRSP Rl A4 P R

FEG RS, BAPUR g AT SR E

HAERY, UL A2 o i 2 G M S A T iR i

2 B SGE TR A SR PSR B B B

8 Fh LA AT S I , A QM I BT A 9T 12

%,

g5 b ARG T QM A HPLC 8t BIE FI 7 v 8

s a3 S DN e A AT AR B BT A v AT B
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