2023 6 June 2023
45 6 Chinese Traditional Patent Medicine Vol. 45 No. 6

HPLC 6

s

( 117004)
HPLC N N N N Al
70% Diamonsil C,q (250 mmx4.6 mm 5 um); (
0.1% ) - ( 25% ) ; 1.0 mL/min; 30 °C; 260 nm. .
N 22 30
0.970 11 14 2 11 .6
(r=0.999 4) 96.9%~102.7% RSD 1.8%~3.7%.
; HPLC ; ; ; ;
: R927.2 A : 1001-1528( 2023) 06-1781-07

doi: 10. 3969 /j.issn.1001-1528. 2023. 06. 006

Establishment of HPLC fingerprints and determination of six constituents for
Lingyang Qingfei Pills

WANG Fengi ZHEN Tao WEI Lan SUN Li=in"
( College of Pharmacy Shenyang Pharmaceutical University Benxi 117004 China)

ABSTRACT: AIM To establish the HPLC fingerprints for Lingyang Qingfei Pills and to determine the contents
of baicalin baicalein wogonoside wogonin isochlorogenic acid A paeonol. METHODS The 70% methanol
extract of this drug was performed on a 30 “C thermostatic Diamonsil C,4 column ( 250 mmx4. 6 mm 5 wm) with
the mobile phase comprising of water ( containing 0. 1% formic acid) -acetonitrile ( containing 25% methanol)
flowing at 1. 0 mL/min in a gradient elution manner and the detection wavelength was set at 260 nm. Cluster
analysis principal component analysis and orthogonal partial least squares discriminant analysis were adopted in
chemical pattern recognition. RESULTS  There were thirty common peaks in the fingerprints for twenty-two
batches of samples with the similarities of more than 0. 970 which belonged to eleven medicinal materials and
fourteen of them were identified. Various batches of samples were clustered into two categories and eleven
differential compounds between groups were found. Six constituents showed good linear relationships within their
own ranges ( r=0.999 4) whose average recoveries were 96.9% —102. 7% with the RSDs of 1. 8% —3.7%.
CONCLUSION This simple and reproducible method can be used for the quality control of Lingyang Qingfei
Pills.

KEY WORDS: Lingyang Qingfei Pills; HPLC fingerprints; chemical constituents; cluster analysis; principal

component analysis; orthogonal partial least squares discriminant analysis
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2020 ( » 121030, 121031, 121032, 121035. 121036,
N N N 121037 121038, 121039. 121040. 121041
24 B1~B10, N N ;
. 1
N N 2
2.1 HPLC
g TLC . 2. 1.1 Diamonsil C g (250 mmx
’ 4.6 mm 5 pm); ( 0.1% )
;2020 { (A) - ( 25% ) (B) (0~
» o 15 min 4% ~13%B; 15~35 min 13% ~ 20% B;
HPLC 35~100 min  20% ~35%B; 100~133 min 35% ~
N N N N 53%8B; 133 ~ 138 min  53% ~ 82% B; 138 ~ 150
Al N min  82% ~85%B) ; 1.0 mL/min;
N 30 C; 260 nm; 20 L.
2.1.2 2.0g
¢ 2¢ 50 mlL
1 70% 20 mL
1.1 LC20A ( 30 min 70%
) ; RPL-D2000 ( 0.45 pm
); TG332A ( o
); KQ5200B 2.1.3
( ); TGL-6 70% 3.28 pg/mL. 5-
( ) o 12.2 pg/mL. 22.5 pg/mL.
1.2 ( 728S11X125952) 8.25 pg/mL. 18.0 pg/mL. 5.00
( A09GB144759) . ( pg/ml. A 7.50 pg/mL. 8.25
CO6M11Y112461) ( T11J11R108209) . pg/mL. 34.2  pg/mL.

( L15D9D77791) . ( 25.0 pg/mL. 14.2 pg/mL. 17.5
Y20A11K111541 ) A | pg/mL. 17.8 pg/mL. 9.25
P11D111.134209) . ( K09S111.123847) . pg/mL

( NO7A11R120663) 2.1.4
=98%,; 5- 23
( HH248894198) “2.1.27
= 98%); ( 2.1.5
830F043 Em=10 100) N N N
; ( Y-067- . . N N
180425) . ( 7-009-180929) N N N
> “2.1.27
98%; ( 110749200714) o
=98%. 22 2.1.6 69.5
2 min
(6¢/ ) 12 A 18010419,
18010455, 18010458, 18010568, 18013425, 19010076+
19010180, 19010181, 19010182, 19010183 19010184, 2.1.7 ( B7)
19010185 Al~A12; 10 B “2.1.27 “2.1.17
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6 30
RSD  0.04% ~1. 0% RSD 2A. 2B. “2.1.3”7
0.39% ~3. 0% o “2.1.17
2.1.8 ( B7) 14 v 5-
“2.1.27 6 N N N N N
“2.1.17 Al N N N
RSD  0.08% ~0. 30% N N N 2C,
RSD  0.82% ~3.0% o
2.1.9 ( B7)
“2.1.27 (IN
3. 6. 9. 12, 24 h “2.1.17
RSD
0.03% ~0. 54% RSD 1.1%~3.0%
24 h o
2.1.10 “2.1.27
“2.1.17
22x30 SPSS 22.0
Ward
1. 15 22
1 Al~Al12. B1~B7 19
2 B8~BI10 3 10 1
2 Al ~A5. All A6 ~ A10.
Al12. B1~B7
’ I 3. 5- 6. 8 9
10 13 A 14 17
22. 23. 24. 217. 28.
1. uridine 3. 5-hydroxymethylfurfural 6. chlorogenic acid
8. cryptochlorogenic acid 9. geniposide 10. sweroside
13. isochlorogenic acid A 14. hesperidin  17. baicalin
22. wogonoside  23. paeonol  24. baicalein  27. wogonin
28. nobiletin
2 19 (A).
(B) . (0
Fig.2 Common pattern chromatogram ( A) control
fingerprint ( B) and reference substance
chromatogram ( C) of nineteen batches
1 of samples
Fig. 1 Cluster analysis diagram
2.1.12 1 19 Al~Al12,
2.1.11 B1~ B7 0. 993,
L “ 0.997. 0.996. 0.991. 0.997. 0.994. 0.991,
" 0.995. 0.997. 0.995. 0.997. 0.994. 0.996.
0.1 min Al 0.993. 0.994. 0.992. 0.998. 0.998. 0.997,
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2 3 B8. B9. BIO 2
0.979. 0.972. 0.971 0.97 o
2.1.13 “2.1.47
. 2.1.5”7 20 pL
“2.1.17
3 30 11
11, 12, 17 ( ) . 19, 20. 21,
22 ( ). 24 ( ). 27 ( ).
29, 30 ; 4
8 ( )+ 10 ( ) 13 ( Fig.4 Score plot for principal component analysis
A) . 15, 16 ; 2. 5. 23
( ) b 19 ( )
; 14 ( ) . 28 (
) .3 (5- ). 4
; 25 ;
26 S I ) .
; 18 N ;
6 ( ) . .
5
Fig.5 Loading plot for principal component analysis
2.1. 15
( R°X = 0.904
RY=0.922 (°=0.516) 0.5
N 6 22
3 HPLC ) .
Fig.3 HPLC chromatogram of various medicinal materials
(VIP )
2.1. 14 22 HPLC VIP  >1 11 7
. 6 ( ). 8
RSD 0.1% ~ 1. 8% ( )3 (5- ). 17
RSD  4.8% ~61.8%- ( ) . 24 ( )~ 29 ( ) -
28 ( ). 13 ( A) . 18
22x30 C ).9 ( ). 14 (
SIMCA14. 1 4 )
22 95% Al. AS. o
B1~B7 B8 ~ B10 2.2
A2~A4, A6~AI2 2.2.1 “2.1.17 o
o 5 4. 5. 16, 13 2.2.2 “2.1.27 o
( A) . 8 ( ) 1 2.2.3
14, 25 ( ). 28 ( ) 10 mL 70%
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“2.1.27 o
2.2.5 “2.2.27
. 2.2.3”7 . 2.2.47
‘(2 2 1)7
8,
6
Fig. 6 Score plot for orthogonal partial least
squares-discriminant analysis
A~F . (B7)
13. A 17. 22. 23.
24. 27.
13. isochlorogenic acid A 17. baicalin 22. wogonoside

23. paeonol 24. baicalein 27. wogonin
8 HPLC

Fig. 8 HPLC chromatograms of various constituents

7 VIP
Fig.7 VIP plot for orthogonal partial least squares— 2.2.6 “y 9 37
discriminant analysis 0.1, 0.2, 0.4, 0.8, 1.0+ 1.5 ml
( 0.997 mg/mL. 5 mL 70%
0.205 mg/mL. 0.240 mg/mL. “2.2.17 o
0. 197 mg/mL-. 0. 588 mg/mL. A (X)
0. 633 mg/mL) . (Y) S/N=10
2.2.4 1
1
Tab.1 Linear relationships of various constituents
r /( p,g’mLfl) /( Mg°mLil)
A Y=8.280x10°X-6.975x10* 0.999 8 12. 66~189.9 1.421
Y=1.619x10°X-1. 367x10° 0.999 8 19.94~299. 1 0.645 7
Y=2.689x10°X~-3. 069x10* 0.999 7 4.100~61. 50 0.368 0
Y=2.390x10°X-6. 135x10* 0.999 8 11.76~176. 4 0.608 7
Y=2.942x10°X~1. 465x10° 0.999 4 4.800~72. 00 0.6358
Y=3.453x10°X-3. 502x10* 0.999 9 3.940~59. 10 0.217 7
2.2.7 “2.2.6”7 A. . . . .
( Al N N N RSD 0.60%-. 0.96% -
N 25.32. 39.88. 0.84% 1.1%~ 1.4% 1.1%
8.20. 23.52. 9.60. 7.88 ug/mL) o
“2.2.17 6 2.2.8 ( B7)
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“2.2.27 6 4 mL ( A 0.342 4
“2.2.17 mg- 1. 368 mg. 0.211 2 mg.
Al . N N N 0.326 4 mg. 0.110 4 mg.
RSD 3.9%+ 1.8%- 2.0%- 1.8%- 0.006 4 mg) 70% 16 mL
3.9%. 3.3% o “2.2.27 “2.2.17
2.2.9 ( B7) o
0. 3. 6. 9. 12, 24 h “.2.1” A, N N N N
A, N 99.8% . 97.0%-
N N N RSD 96.9%. 102.7% . 98.5%. 98.0% RSD
3.3% 1.4%. 1.3%+ 0.94%. 1.9%. 0.99% 2.3% 1.8%- 2.4% 2.4% 2.3% 3.7%-
24 h o 2.2. 11 22
2.2. 10 “2.2.2” “2.2.17
(B7) 1.0g 6 100% 2,
2 (mg/g)
Tab.2 Results of content determination of various constituents ( mg/g)
A
Al 0.295 7 1.394 7 0.257 1 0.263 6 0.100 8 0.052 1
A2 0.3205 1.328 0 0.2335 0.2855 0.081 7 0.057 5
A3 0.330 8 1.251 8 0.218 0 0.282 9 0.097 2 0.054 1
A4 0.267 5 1.157 7 0.205 1 0.242 1 0.063 4 0.0511
AS 0.327 5 1.411 0 0.267 4 0.267 4 0.074 7 0.053 7
A6 0.293 7 1.228 1 0.217 0 0.318 9 0.091 5 0.068 8
A7 0.3311 1.3430 0.225 1 0.395 8 0.1515 0.074 8
A8 0.341 6 1.372 6 0.226 1 0.339 2 0.1529 0.074 1
A9 0.286 1 1.3179 0.230 2 0.300 7 0.093 1 0.063 2
Al10 0.326 8 1.346 4 0.236 4 0.269 8 0.144 5 0.064 8
All 0.3173 1.3730 0.243 3 0.260 6 0.106 4 0.064 6
Al2 0.298 5 1.244 9 0.2117 0.346 1 0.093 5 0.067 7
B1 0.337 2 1.420 7 0.269 5 0.273 7 0.098 6 0.052 1
B2 0.298 8 1.240 8 0.244 5 0.267 5 0.076 3 0. 060 1
B3 0.3111 1.327 3 0.261 0 0.3272 0.134 4 0.063 3
B4 0.3557 1.240 6 0.2263 0.3119 0.1159 0.051 1
BS 0.3347 1.528 3 0.272 1 0.3210 0.144 7 0.066 0
B6 0.350 6 1.259 2 0.229 7 0.301 0 0.103 3 0.050 4
B7 0.3353 1.363 0 0.258 2 0.305 4 0.105 4 0.054 3
B8 0.419 6 1.100 5 0.199 7 0.2711 0.156 1 0.065 8
B9 0.398 6 1.116 9 0.202 4 0.276 8 0.1580 0.068 6
B10 0.428 7 1.105 8 0.200 8 0.294 2 0.1856 0.068 2
22 HPLC 30
3.1 N 2 1 A Al ~
N N N Al12 B B1~B7 19 2
N N N N B B8~BI10 3
20 mL 70% 30 min 0.97
( 25% )y - ( 0.1% ) o 14
260 nm 30 C \ N N
\ o o . 30
3.2 HPLC 11 0
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