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Multi-indicator Components Determination and Extraction Process Investigation of Qingfei Oral-solution

ZHANG Yiwen', SHENG Kongsheng?, ZHU Junfeng?, QIN Hui', KONG Sisi®, HUANG Ping!"(1.Department of
Pharmacy, Zhejiang Provincial People’s Hospital, People’s Hospital of Hangzhou Medical College, Hangzhou 310010, China;
2.College of Pharmaceutical Science, Zhejiang Chinese Medical University, Hangzhou 310053, China; 3.Department of
Pharmacy, Cancer Hospital of the University of Chinese Academy of Sciences, Hangzhou 310022, China)

ABSTRACT: OBJECTIVE To establish a method for determination of multiple-indicator components of Qingfei
oral-solution and to investigate its extraction process. METHODS The HPLC was performed to determine the content of
chlorogenic acid, caffeic acid, p-coumaric acid, scutellarin, rosemary acid, and apigenin in Qingfei oral-solution.
Chromatographic conditions: the mobile phase was 0.3% formic acid(A) and acetonitrile(B) with gradient elution at the flow rate
of 1.0 mL-min~! and injection volume was 10 puL. The chromatographic column was Agilent Zorbax SB-Cis(4.6 mmx150 mm,
5 um) and the column temperature was 35 C. The detection wavelength was 310 nm(0-25 min) and 330 nm(25-75 min). The
effect of pure water amount, soaking time, number and time of reflux extraction on the extraction of multiple-indicator
components from Qingfei oral-solution was studied via orthogonal design. RESULTS The calibration curve of chlorogenic
acid, caffeic acid, p-coumaric acid, scutellarin, rosemary acid, and apigenin was linear over the range of
2.28-145.70 pg-mL~!(+°=0.998 4), 3.07-196.70 pg-mL"'(7°=0.998 9), 1.63—104.30 pg-mL"'(?=0.999 0), 1.49-95.20 pg-mL~'(+°=0.998 8),
1.22-77.80 ng-mL7!(+?=0.999 3) and 0.62-39.70 ng-mL~'(+’=0.999 0). The average recoveries were 98.82%, 100.71%, 100.06%,
99.09%, 98.73%, 101.71% respectively. RSDs were 1.89%, 3.19%, 1.61%, 3.45%, 3.09%, 2.55% respectively. The optimum
extraction process was as follows: 8 times volumes of water was used as solvent to soak for 1 h and extract with reflux 2 times
for 1.5h per time. CONCLUSION The established method is simple, accurate and reproducible for determination of
multiple-indicator components of Qingfei oral-solution. The optimal extraction process is stable and feasible.

KEYWORDS: Qingfei oral-solution; HPLC; determination of multi-indicator content; optimization of extraction process

WIS R T LR B C . FqEeT R e A2y B2 RO T R I PR AF 5 3 T i 5 6
R, CEEGE. AR ISR AR Lewis fiti iz /] 5l Jif 96 200 i 384 0 1A 96 4 237 ) o
K 10 RPN, EEM TR . WA | I R WA U2, a] S R 4 A 0
TSP SR WK 2 . B . ZamAE . B TR R R E AU T RS s R,

EEWH . #14 ARBAIEE I H (LYY 19H280001); #1448 I 24 5 4551 H (201822006, 2020ZZ003)
TEHEN: kT, &, WL, RIEEAE Tel: (0571)85893222 E-mail: zhangyw@zjcc.org.cn BIEEE. WM, &, W, E
20 Tel: (0571)88122440 E-mail: huangpwly@sina.com

2394 . Chin J Mod Appl Pharm, 2021 October, Vol.38 No.19 e E B 2527 2021 4F 10 46 38 &4 19 1



T3 i A5 390 T LA R S e it 2T 2 £k BB 41 28 1)
PAOGIEAR , ELRRAR T 2 2050 3% v R I =R 1) 75
i, T SRR K RO R I A R R, X
KR AAPRISA B B0 e 57, (B il £F
AL T 59697 XN o H R DA A Ml
AL AEA MR 7 /. e R, WIS LR
I eF e b B b, EAT A idl, 38 Y
WL LR, RSP, SR Bic . Kk 4
PR 2y BOMANEIGI . #NVIE, mAYS . '
A wIER 3 BRhgy, EURAL TR T . Jrrh
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oKz i R 26 B e e R R B 53 = o
il FH 3 AR v R A 200 2 R DR B HLAS AN, iR
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T, BN ML, #EAT O, P B4l
FEFRTIA AL T7 AT & il 1 IR . AR LA 2%
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FERE R PR NS, SRA HPLC W52 il 1 Al &
VR SR, AR PREE A PEA T R
PP 2T H L A
1 NBE5EHF

Agilent 1260 SRR A (415 (35 F Agilent 28
7)), ke Agilent Zorbax SB-Cig #EAHERAE
(4.6 mmx150 mm, 5 um); PURELAB Ultra Il Y#
aliZK i &AW A AR EDEH AR F]); R201B
RS 28 KA . W201B BRI e 5 v B (b i o ik
Y ARA R ; SHZ-D(I)BLAE R /K 208
%% .2 000 mL F1 5 000 mL PTHW % iy 4 (I, L i
TS A BRTAT A T]); DHG T4 A (ks 22
ST ABRA T SB-80 AU = I iE UEAR (T
B2 LR R A A R F]) s BS-224S BUHLF40 4
KF-ALEFE 2 R IR R G A BRAF]); Sorvall
ST8 i iy 1t B Lo HL(3E FE FE B KRB A Al o

SRR IR SIS . 1107535 4l . 96.1%).
IR oF BE (HES . 1108855 4l 99.7%). BF
BTN RS S 1108425 4. 91.5%)., i
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SEEN RS 1119015 46 99.4%). W&
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Wy VLI T T T AR AR R (4t

% ELERH A D

2 REEH#R

2.1 ZARbR S IR R EST

2.1.1 (A% (%A . Agilent Zorbax SB-Cis
(4.6 mmx150 mm, 5 um); FshA: 0.3%H FRIE
(A)-ZJiE(B), BEEVEDL(0~18 min, 8% —12% B;

18~25 min, 12%—14% B; 25~27 min, 14%—16%
B; 27~40 min, 16%—6%B; 40~75min, 6%—
35%B) ; & W ¥ K . 310 nm(0~25 min) Al
330 nm(25~75 min) ; F R : 35 °C; O -

1.0 mL-min~'; #FFEE . 10 pL,

2.1.2 W BECH

2.1.2.1  XTRRSBERSIR o BIRS AR ISR SRR L o
MERR X TR 5 4.37, 5.90 mg, & & T 5mL &t
SRS RO A R . BRI RIERR

FEEEXT A 6.26, 5.71, 4.67, 238 mg, & BT
10 mL sffiH, P P B A 0T B R 20 B,
Py, BRAH 3k 0.874, 1.18, 0.626, 0.571,
0.467, 0.238 mg-mL'AYLRJAER . MIHERR . & SRR
PR | BRI . T SRR X IR, 4 C
UKFE L, A

2.1.2.2 IREXTHRTEW 53 R R AR SR
miMERR . FORR . BES . REFR. TRER
X R SRS i, TR A ST, Bl A SRR R
miMERR . FORR . BES . REFR. TRER
X B AR B S50 R 145,70, 196.70, 104.30, 95.20,
77.80, 39.70 pug-mL~HTR G X5 IR S AT

2.1.2.3 AW ey, FREGHTIL 12 g\
FAEIE R 15 g e 15 g Ak S g kR 15g.
WS 12g. BHim g, AR 15g. KEN 15¢,

BT 2T, A 10 5820 120 mL) K,

180 CHEJE PR IEE 2 h, IEFFUEW, 25 inA
10 /5K, 55 2 ¥k 180 CHHEIE I 2 h, g5k
W, B9 2 WOTSIEWR, e BE e AR, HH
AKEHERE 1120 mL, BN,

2.1.3 ZAEMR SR kR

2.1.3.1 EAEHEKMEE  rdkEmiueR HE R
A € 3 - A B [ 5 K % (High-Performance
Liquid Chromatography-Diode Array Detection,
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HPLC-DAD)X 2R . WIHERR . XA PR . Pt
ZAF . REFR . FRRIMTEE KGR,
DL 1, 53R ERHEERTR . MHERR . X & ERATE
310 nm Kb FoRMI, FFEEETT . HMEFR .
SEFRTE 330 nm A e R, BGERRERERR . 1
MERR . X & SRR LA 310 nm VE ARG IDE K, B
. LR . KL 330 nm VAR K .

1 BedBEEMAEKEHE

1-SRIER ; 2-MIMERR ; - UIR; 4-BFeSr; S—kEwmR; 67
Fig. 1
solution
1—chlorogenic acid; 2—caffeic acid; 3—p-coumaric acid; 4-scutellarin;
S—rosemary acid; 6—apigenin.

Full wavelength scan spectra of mixed reference

2.1.3.2 REGGEHMMEEEEE 5% )
TR A ) B T R R S R4S 10wl 3%
“2.1.17 WU g SRR, ek TSR] 4
RF AR S AR P o SR . IHERR . X SR
PRAAT | R RRAT R RIER R AT, S54RI
M3 B FERI>1.5, FF G s b2k o 255 LK 2.,
2.1.3.3 MR R KL ERREE HEE
B “2.1.2.17 TR ) AR b A AV hn Y R R R
B il 2R 50 e BT FR TR R . 4% “2.1.17 BT gk
SRR, e TR, DA TR AL bR
), VIXT B, B v B A R AR bR (x), EAT 11 43
M1 S5 BR A X IR RO F RS, 450 L (S/N)
930 1 BFRIRINRR , S5 (S/N) R 10 = 1 B
RIh e B, 253 1.

x1 FRHOBRBeMARIWEMEXRR, RMREEER

t/min

b
by

| T I

0 10 20 30 40 50 60 70
t/min

2 BREAEEE

A-IRA X IRE ; BT 1-SRRER; 2-UERR; 3-XIEFEm; 4-%F
WA, S—REEMR; 6 TRE,

Fig. 2 HPLC chromatograms

A-mixed reference substance; B—sample; 1—-chlorogenic acid; 2—caffeic
acid; 3—p-coumaric acid; 4—scutellarin; 5—rosemary acid; 6—apigenin.

2,134 (UAVHEEEEEE AR WK R
10 uL, #% “2.1.17 TN @RS AFIERE E , EEE
HHFE 6 K, o EIEEl, TR 6 bR
AHXFR A 2 (relative standard deviation, RSD){H .
SRIAIR . WNMERR . XTA EER . BPRCSAT . Rk
TR . SRR RGN ALY RSD 20 91K 1.35%, 2.82%,
1.05%, 0.69%, 1.38%7%12.88%, 45FFEIiZ{LH

R4 P AT
2135 FREMEFE K E W BB R R

10 uL, #% “2.1.17 WUF @3E 578 0, 2, 4,
8, 16, 24 h #FHE, CREIEE, MW, 25
REEERR . WivERR . W E G . BPEAS . Rk
TR TR RIS RSD 43510 1.79%,3.04%,
0.96%, 1.08%, 0.89%7F1 3.21%, FEHHIZAE S AE 24 h
PR E P R

2.1.3.6 TEEMHHE  REE —HK M,
“2.1.2.37 TR kAR AW, B (2117

Tab.1 Linear relationships, LODs and LOQs of six components in Qingfei oral-solution

L EVEp¥ r LMl /pg - mL! K B /ug - mL1 B B /pug-mL!
Yl y=27.777x+14.045 0.998 4 2.28~145.70 0.019 0.058
Wi R y=67.917x+24.576 0.998 9 3.07~196.70 0.026 0.089
POEIEN y=97.774x+18.514 0.999 0 1.63~104.30 0.028 0.092
Ligecsss y=19.541x-5.070 1 0.998 8 1.49~95.20 0.103 0.346
HIEFR ¥=30.209x—0.677 0.999 3 1.22~77.80 0.084 0.276
FEEE y=82.131x-30.71 0.999 0 0.62~39.70 0.042 0.138
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TN GBS HERE N, ek, I W T
L SEIRERIRIR . MIHERR . XPE R . B
WIERR . PR RGN RSD 43510 1.93%,
2.51%, 1.18%, 1.60%, 1.39%F/ 3.83%, FMHiZJ7
REE R

2.1.3.7 AEENCREZ S B —HE R 20 =
AR IR 9 Dy AR A i, R 2 UG
T 7R BT = 1) | AN TR i = e B e
I 80%, 100% , 120% K IFEAHR S AT 45 3 107,
FR4E 2,117 BT @3 SR F AR, Tl sk A
B, THRIEE ISR, S5 IR SRR . mMERR . X
FEOMR., WEES . REFR. AR E
A9 98.82%, 100.71%, 100.06%, 99.09%,
98.73%F1 101.71%, RSD 73514 1.89%, 3.19%,
1.61%, 3.45%, 3.09%F1 2.55%, M%7k Mk
AT

2.2 JEI I RVEHRE T 2 AL A IE 3SR 0 5K
2.2.1 LA TEAR AT I RSB T
2211 FFRRIE  DISRERR . WIERR . X
GRS RIEFR . TRE 6 MARUL
I3 BB RS AR P Fe b 2 —, i il 1 il
WIRI T 27558, PR EE, B
(%)= AR AR L & /25 M AR A L
)3 100%; T2 20 A8 br Lo e B 3
FF- A

2.2.1.2  HERNE AFHRE 21237 WF
P A 200 mL, B F TR EHEE MR LML,
80 C/KIBZET, B TH48 105 CTHE 3 h, FLET
PRAR R A 30 min, BUBKEEMOE iR, JFERE
&, IR HER. BER)=(RF i/

2kt )< 100%.
2213 ZERVEAE LAZSH HFE AR R4 1S

PR R R AR RBGHA T e 5 TS 25
G V1 D T R R A BT A AR A T
o PRI AT GATA=THA 5
60%+ 11 R x40%o
222 FEFLGEWAEIY AR By
R, S 112g, oy, RAER
IERWIHAS Lo(3%), 54k HiE(A), 2R
(B [l $ O K (C) B I 4 S ) (D) 4 Fif
PRI R IBCR I, AR R IR 3 K
PRI IT S, FERKFILE 2,

MR8 E AR L H AT TT v, e FRbr i 24544
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R2 LGHEXRRBRWEREAFER
Tab. 2 Factors and levels of Lo(3%) orthogonal tests

rp A aizk B Ed@ c Iﬁloﬁ% D Iﬁloﬁ%
/A% Fi ] /h 118/¢ 0V JELA (] /h
1 8 0.5 1 1.0
2 10 1.0 2 1.5
3 12 1.5 3 2.0

HATIRH, e A B — R, 158K A,
HURE, #% “2.17 T S50 8 A8 05 il o 1 75
FHE “2.2.17 BUF AR A TR 0 Y F
BERMNER, HETEAITEITE B &S
BRI ER VT4

3 3 W A3 A R A BT A R SR AR A R R T
RN, SRR 3~4,

We 2243 M4 R s, 4 Fh R 38 Aokt T il 11 ik
PPUT 2555155 K /MR T8 C>D>B>A, R
[l 2 1 VR 5> [ 7 1 J s i) > 32 9 o i) > 7K
i, ZRIH 2 F B [0 3 B BB BEONT it ERUASAR 1) 5
IR, AR S 2R R BOCR 5 I e /N o
F3 EXRKRBEWASNER

Tab. 3 Visual analysis results of orthogonal tests

e b PHER G
A B C D R/% R/% W4y
1 1 1 1 1 66.8 12.88 0.45
2 2 1 2 2 96.5 26.71 0.69
3 3 1 3 3 116.2 37.73 0.85
4 3 2 1 2 77.8 16.74 0.53
5 1 2 2 3 125.0 29.11 0.87
6 2 2 3 1 101.6 26.03 0.71
7 2 3 1 3 90.3 19.14 0.62
8 3 3 2 1 102.8 20.77 0.70
9 1 3 3 2 123.1 34.77 0.88
K, 0732 0.662 0.535 0.622
K, 0.672 0.705 0.751 0.699
K, 0.694 0.732 0.813 0.778
R 0.060 0.070 0.278 0.156

x4 HTEMMER

Tab. 4 Results of variance analysis

SES -S| FIHBE F
I ] 0.007 0 2 0.156
[EIRRY e 0.128 0 2 2.844
[ 37 s i) 0.036 0 2 0.800
ok 0.005 5 2 0.111
RE 0.180 0 8
H: Foos(2, 8)=4.46,
Note: Fyos(2, 8)=4.46.
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