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Quality evaluation of Plantago asiatica and fried Plantago asiatica based on fingerprint and analysis of
chemical pattern recognition

HE Ziji', WU Binxi', LI Yuxin®, SHEN Zhibin', LIU Qiyue’, WANG Qiuhong"*(1. School of Traditional Chinese
Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. Key Laboratory of Foundation
and Application Research of Northern Traditional Chinese Medicine, Heilongjiang University of Chinese
Medicine, Ministry of Education/Heilongjiang Key Laboratory of Traditional Chinese Medicine and Natural
Medicine Pharmacodynamic Material Bases, Harbin 150040, China; 3. Guangzhou Caizhilin Pharmaceutical Co.
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ABSTRACT OBJECTIVE To establish the method for evaluating the quality of Plantago asiatica and fried P. asiatica.
METHODS The fingerprints of 15 batches of P. asiatica and 15 batches of fried P asiatica were established by HPLC. The
common peaks were identified with the Similarity Evaluation System for Chromatographic Fingerprinting of TCM (2012 edition) ,
and similarity evaluation was performed. Analysis of chemical pattern recognition was performed by using SPSS 25.0 and SIMCA-P
14.1 software (cluster analysis, principal component analysis and orthogonal partial least squares regression analysis). The markers
which affected the difference in the quality between P asiatica and fried P asiatica were screened with variable importance
projection (VIP) value greater than 1. RESULTS There were 18 common peaks in the fingerprints of 15 batches of P. asiatica and
13 common peaks in the fingerprints of 15 batches of fried P. asiatica. A total of 8 common peaks were found in both of them.
Their similarities were greater than 0.920. Two common peaks were identified as geniposidic acid, acteoside. The results of cluster
analysis showed that when the spacing was 10, the 30 batches of samples could be clustered into three categories, with S1-S5 as

one, S16-S20 as one, S6-S15 and S21-S30 as one. The results of the principal component analysis showed that the cumulative

variance contribution rate of the first two principal components

A BETE FZKAARHFIEE IS H (No.81773904) ; 8 5 FE
g o was 82.575% . The results of the orthogonal partial least

AR - B 2 B AR A5 5T H (No.2018YFC1707100)

* B LT . WY o 25 A R T squares regression analysis showed that the VIP values of the
020-39353241 . E-mail:554505370@qq.com three common peaks were greater than 1, namely peak E

# AR B, M LA S . B bz, (acteoside)  peak D (geniposidic acid) and peak G.
2 T RIRE ML . F3E £ 020-39353241, E-mail: ghwang668@ CONCLUSIONS Established fingerprints are stable, simple
sina.com and rapid. It can be used for the quality evaluation of P.
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asiatica and fried P. asiatica, by combining with analysis of chemical pattern recognition. Acteoside, geniposidic acid and the

component represented by peak G may be the markers affecting the difference in quality of P. asiatica and fried P. asiatica.

KEYWORDS Plantago asiatica; fried Plantago asiatica; HPLC; fingerprint; analysis of chemical pattern recognition; quality

evaluation

R/ N ERIRHMEY) 42010 Plantago asiatica L5V
R Plantago depressa Willd. [ 1 8 Bl 2 R -1,
FE M, HAT ISR PRIk BRIk B E LR
R, B TIRIT PO KK B RIS | H R
iR DALMY R R A 2R IR R
JE IRIRTEE 2S L =52 B | A M AR A
SR, A DR A R A I R It A P AR
AN TS G S 2 A A

WO L R BT A B R 1
I A0 A, A T B A PR IR 98 Y Ak A Zh Ak
H AT, T8 4007 Ao 32 208 HAaH T2k,
PAB AT SRS R B A AT & e M bR i o b v
WFFE 22 56T i -0 i 15 e A2 5 Ak LA
BB ZE T8 SRS IR T4 D , 3k A e L5 5 PR
T FRO R o R A B VR B3

T 2 SURI TG R 25 A BT B T L IE
A F5e /N TR 1A U 43 7 S A 2 B 2R 50 40 e B in &%
WL 4 T M S 2 b R, BRI T T R 2k B R
PERIAFSE™, AR AL 2020 4E R [ 24 81 (—
) ZEHTF 2 MR (35 e R B AR AR

SR 7O N 8 4 N 1 R 1 B 101 A2 S S N
AT 5 e AP BR A & R 0.51% ~1.38% , BEEAE R
T RN 0.67% ~1.06% ; 40 41 1 b 5t Je P R
TN 0.98% ~1.47% , BE ALK )5 58 0.54% ~
0.94% , BIFFA G IBLEDY . JT I ARBFFEAEARTF I
IO B A (O [ 2 SR 1 At R Ak
WA 2 3% (high performance liquid chromatography,
HPLC) L. T 15 AR+ 5 15 it mi -+ ry 48 s &l
T, )B4 A Ak A U BT 5 Tk R i - 5 10 %
B 22 5, B o8 5 25007 5 00 i 1 i i
RS
1
L1 FEUEE

AT 32 B A 4T Waters Alliance 7 HPLC X
([ Waters 23 7] ) , MS105DU & #, 1~ K- (Fii -1 Mettler
Toledo 23 7] ) , Milli-Q Advantage A10 %! & = 4l /K R 4t
(7% [# Millipore 2% ] ) , C21-WK2102 %I £ 3 E i, i b
(AR SE M A 08 LR i AT BR A W) 2

T2 D5 2022 45 33 546 144

1.2 FEHRBSKF

IR BE 5 (A5 MB6001-S, 4l >98% ) |
B AL T R 5 (5 MB6742, 4l iF >98% ) Y414
KR CAEWHARAG B HEE R @52, Hailin
kol , K Atk

15 HEZERT 2544 (45 S1~S15) 34T 2019 4E 1 [
IR ZMRENEAT IR R, & RABLERZE R 22 e
2GR RN B B 508 R R RHE Y 4210 P, asiatica
L. TR 1. BOS LTS 200 250 (4i 5
S1~S15)iE &t , B F WA LY h 10 WA 1 7
B R B, RIS 22 O i 25k S 16~
S30). 15#tZHTF5 15t HEmT Tk FE W# 1.

x1 ILMENFE IR ETFREEE

ELE 4 ikt il
sl s YCBOF0001 516
) g YCBOF0002 S17
$3 bl YCBOF0003 S18
S4 iRl%A) YCBOF0004 519
55 s YCBOF0003 $20
56 hiita YCBOF0006 21
§7 e YCBOF0007 2
S8 T4 YCBOF000§ 23
$9 i) YCBOF0009 24
510 s YCBOF0010 825
Sll W48 YCBOFO011 $26
s12 IER:) YCBOF0012 27
s13 58 YCBOF0013 528
Sl4 WAA YCBOF0014 529
S15 WAH YCBOF0015 $30

2 HEEHR

2.1 HPLCIELEEHIEL

2.1.1 %% F Ll SunFire Cs(250 mmx4.6 mm,5 pm)
A, LLHTE (A)-0.5% ZRVEWE (B) iR S AH#ES T
H 3 6 B (0~5 min, 5% A; 5~15 min, 5% A—20% A ;
15~25 min, 20% A—60% A; 25~30 min, 60% A; 30~
35 min, 60% A—5%A) ; i 4 1.0 mL/min; Ky
254 nm; HEE A 30 °C5 FFE RS 10 pL.

2.1.2 LS p s BT B0 TR R A
WA G =501 1.0 g, B FHIERIP P K% FRE
60% W 50 mL, W8 FRE ; R BEE A R 4 i 2
h, A, FRUORE SR E , H 60 % P s A2 D 25 10 i, 18
A1, U e B, T 25 CLL 13 000 r/min 250> 10 min,
BV, 26045 pm LB RS T, B 2208 , RIAS1E

China Pharmacy 2022 Vol. 33 No. 14 - 1701 -



N

2.1.3 XTERSEWATH S REERBOT e R EE
AEWETT X B 45 0.1 mg, 43 31N 60 9% HH e, il st Je o
TR B AL T PR MR B3 0.1 mg/mL A9 5 — X IR
R, 260,45 pn TFLIE MRS I, IR IE R, RIS .

2.1.4 KRR BC2.1.27 3 AR S IE R (i S
S11),#“2.1.17 TN (i S5 13 B2 AR I 72 6 1, LA
eV IR 2 B TIOR8 A UG (R AR £ B ERF 1] AR
XTI . S5 AL IR A AT WAE X B s ] (% RSD oy
0.03% ~0.37% (n=06) , A1 %} I 18 B RSD 4y 0.56 % ~
1.62% (n=6) , RUULEAGH L RUT .

2.1.5 FAEMEIRE  BU2.1.27 0 N AR A R (S
S11), /33 T2 IE FHCE 0.2.4.6.8.16.18.24 h i &
“2.1.17 TR g A HERE DN 2, DA SR T R S
WA, TR SH A WA (R XOT (R B EE BRI AR G 0 TR . 2
RN £ A W AR X O B8 B[R] ) RSD R 0.09% ~
0.41% (n=28) , #H XJ W A FX i RSD 4 0.63% ~1.95%
(n=8) , FRWI ML it 3 VR T 2 I T CE 24 h INFRE M
R4f.

2.1.6 EREMIAE BERF (45 S1D) L6y, #
“2.1.27WUR 7 vA A A  R R, TC2. 11 T g

10003
E 13(E)
800 6(D) TR
1(A) { 3(C) 1 \15(0)

) 4 5 789 (L1718 sis
600 3 ( : BENEEY S S14
- e - SI3
£ . S12
S — - e SIT
400 3 . $i0
iy :

— . = s6

200 4 N Y S5

— N AL ¥ S S

— A et S3

e S2

04 — BTN 31

0 5 10 15 20 25 30 35

t/min
AFRIF

SRR E | DL JE AT IRy 2 e, 115345 Ay i
FARE X O B B [ FAR T I TR AR . 45 SR R, #5 A IgAH
S5 B8 B[] 4 RSD 4 0.05% ~0.41 % (n="6) , A X} I 1
FAAYRSD } 0.27% ~1.75% (n=6) , & W Jy 1 & & 1
47

2.1.7 HPLCHS LS a2 B 15 HE Z R &
15 UKD T RE S, 4242.1.27 300 R 7 2 4 45 3t i
W, P4 2. 117 TN A A5 AR I S |, A5 B Y 035
ot 5 A (b 2 g 4 S0 B RE AR AL B A R 42 (2012
) ) R R i s, 2T LA STLAE A X BRIE TS, )b
ZETTF L S26 B i Sk R 1 (IR S11.S26 FF: il 1 £ 3%
WA D T2 5 ), s [ 7 9 150 0 0.2, 75 81 15 L 4= i 1
K 15 kD 4260 1 B9 HPLC & 45 S0 3% AT IR 3
SRR, 5 AT A 18, 15t 0T A
3G, XA, ZERTF SR FT 12 84>
A, RIAE R T8 SCRIE g 1~ 3 1% 6 I 13~
W16, K ZEHTFHE SRS rp e 1~ 105 3 I 7 I 10~ 1%
I3 (T B0 6 05 13~ 104 16 4351 5 k0 45 1 iy
WA 7 (DA 10~ 13 X, Ay J o i SCHIAR , o X6 iz (8 Ay
AR IARIC I A~ H) o 15 AR 15 15D 20T
T HPLC & hnfa a0 B WL 1, % B LA 2.

10004

800 2(B) 7(D) 10(E) 12(G)

600

UmV

400

t/min

B RF

1 16#tERIF5 15t ZERTFH HPLC & s ol Eig

#/min

AFERF

250 5

200

150 4

U/mV

100

50

04

t/min

BJG A RT

B2 ZEEiF5rERTFHIx R EE

- 1702 - China Pharmacy 2022 Vol. 33 No. 14

FPEZG 2022 4E55 334555 1410



2.1.8  MUEEPHY SR 2 ek SO RS AR LR 1T
W R G8(2012 ) )Xt 15 #4257 K 15 H8 4omi 1k 47
FEUEEREAN o 45 5 /R, SOFHAE & 55 T A T3 AR AL 1
FIR T 0.920, 2 W 7251510 T HT 5 04 4k 25 4 Fh 2841
Bl &5RW&K2,

Fz2 ILHFEGFE I5HROFERTFHEMUEENER

&5 AU %5 AL 45 HbIE
Sl 0.994 SI 1.000 21 0997
§2 0.991 S12 1.000 §2 0.998
$3 0.991 S13 0.999 §23 0.999
4 0.987 Sl4 1.000 S24 0.991
§5 0.991 SIS 0.999 §25 0.998
S6 0.998 S16 0.997 §26 0.998
§7 0.999 S17 0.983 27 0.996
8 0.999 SI8 0.942 S28 0.998
9 0.999 S19 0.939 §29 0999
S10 0.999 20 0922 30 0.998

2.1.9 IHWERTEIN KR S AT Bk B
T (] 2) 50 B St i 5 1 (181 3) iR A7 b s, 2R8I T 2
AT, 4300 R T 0 6 (Rt JE TR ) (0 13
CEEHT) , D ERTFrh i 7 (e 17 ) g 10
(BT o T RUE 1T RR I 45 B AT, & i
L AR IR 5 T XA WOE B Rt R IR o 2 R
W 43 3 B 45 A 0 g AL XS o B i 1 R R %o 06 TR
R PR, BT A R WA G R B2 1) E] Y RSD Sy
0.08% ~0.55% , FHXT U THI LY RSD 24 3.86 % ~44.09% 5
IO LT H A A WA TR B B[] ) RSD 24 0.08 % ~
0.64% , FH X W T FLAY RSD 4 12.519% ~58.61% ., 4% Ff
fit FEDGE £ B3 1) 1] (1) RSD 25 53 55 /IN , AH 0 T FL % RSD
ZE SRR R — AP OR[RD L AN R EE T
TS BT A2 B R R HA s AR LR (R &
FEERR 225
22 BELHW

DL IS HEZEHT 5 156 #bkb 2 i ity i TR AR
AS A TR HEAL AL TR, 4 FH SPSS 25.0 #044: , SR O 3R
29k, VISV BR QR 28 S B A 7 SRS b . 45 8
7N, SRR R R 5B, 30 HERE A T SR 6 25, L ST o
—2%,82~S5 }—2,S6~S15 K—,S16~S17 Jy—
75, S18~S20 —, S21~S30 S — s YER [RFE 2
L0 B, 30 LA it il 2R 32, Horp S1~S5 2 — 3%, S6~
S15.821~830 J—3%,S16~S20 N— ; YRR CIE B A
16 B, 30 HILFE T B8l 225, S1~S5.816~820 h—2&,
S6~S15.,821~830 h—2. 45HLILIE 4,
2.3 EHSHH

DL 15425 15 itk 4wy oA i g g T AR
At ffF SPSS 25.0 F A AT = At . AR UK,
24> 0 1 Bt Jr 22 STk 82.575% , R W HIT 2
A FE B AT DA B it 9 BT . 3l e R AT T 2

T2 D5 2022 45 33 546 144

70 -

60 - SRR

50 =

40 -

U/mV

30 =

20 =

10 = \V,J—/H
o e

T T T T T T T T T T T
0 5 10 15 20 25 30 35
#/min

AR

120 -
100 <
80 -

60 -

20 4 L
0 = el
0 5 10 15 20 25 30 35

t/min

B BT
B3 mEFHREESGEEEXRMAHPLCE

IR
0 5 10 15 20 25

U/mV

vurnn
v ®

8
OOOO0oC
|

7]
2234
[o &

w2
8
ERRBEN
I
]

7237
RS
Rgx)

S24

4 15MERTFE 5 HIERT FRIRE SRR E

AN E RS M BENS ) T 6 4> R BT 22, %
TR 24> 2B 2 BT B AR 5 R AR
BERIA 3 5,

RS AT ) A XHEBOR , /R T Y AR AR
PEBOR ™, SR SPSS 25.0 B AF#EAT 3 sy A 12 AR
Mo S54RI A I C IS E IEF I HAE E o1 1
HAT B W 8 8, FR B IX 5 AN F2 18003 1 S 4%
R U D W G AEF Ao 2 1 HAT s A 2 L, R 15X 2
AN 03 2 AR AR 5 U BAE SRRy 1L 00 2

China Pharmacy 2022 Vol. 33 No. 14 - 1703 -



BT E A R RIS T 1R 2 B
B SiRIE 4.
®3 SMBEMFHEERTETHME

i IARHHE i R
JTETIA % FhETEE % Hit ERRE % FhETEE e it

| 57.186 SL86 4575 STIs6 57.186 4575

2 25389 0575 2031 25389 82575 2031

3 738 990 0586

4 5236 95.139 0419

5 333 98475 0267

6 0939 045 0075

7 0.500 9915 0.040

8 0.085 100000 0.007

5

FFIE(E

o2 3 4 5 6 71 8
E
B 5 FRTFESMEMTFHNERSSHELE
R4 FERTFEERTIERS B FHEER

DAt s A v 2 || SRS TG EA?2
A 0952 016 || E ~092 0.283
B ~0.698 0538 | F 0.89%4 ~0.042
c 0.742 0088 || G 0.569 0758
D -0352 089 || H =075 0.507

ZEGVEAT BB S WURE i (R R AR S5 i, T 40 e 2
FE it 0 B A T i R, SR 25 kR T 15 4t 42
W75 15 D AT T 2515 (4 SPSS 25.0 84
1598 WA 1(Z) B 2(Z) 440 5 R 2=
0.445x U5 A — 0.326 x I B+0.347 x I C — 0.165x I D —
0.433 1l E+0.418 x4 F+0.266x I G — 0.339x I H; Z,=
0.081 x I A — 0.378 x It B+0.062 x I C+0.631 x I D+
0.199x I E— 0.029 x I F+0.532 x5 G+0.356x W H, H:
I A~ H R A I I TR, Z, L Z, B R ECR TR
53 1.2 [ i (65 RR AR TP 7 1 UL, 42 A S 325
BVE(Z) , Z=Zx FE R 17 25 TTRkR+Z,x F A3 2
W22 5Tk . 25 RN, BRI FZEE RS /N T O,
IO F LA TR IR T 0(S24RESLBRAN) , LR &
Vo] DA M X A R S0 T 25 IR 5.
2.4 EXRENZFLEFHH

DL ISt 4R+ 5 16 0D i 1A g i g T
A, SR SIMCA-P 14. 13 A 7 1E AL (e /N — 3 [l )
M. AR BRI TS E B A, KD 2
T TR EE AN, —HRE B TF . B 2R
FRRE 1SR X (cum) 7 0.991, R*Y(cum) 2y 0.965, F5Y
FHRIEE O (cum) >y 0.942, B KT 0.500 , 7 AR I 2 A,
Iy, W Re gy A L. 25 LK 6.

- 1704 - China Pharmacy 2022 Vol. 33 No. 14

x5 LtEMFS FMPETNFHESESERR

HeFr

B5 TEOM EE2 G| S BN ERUR SR
N =105 —140 0% 23 || Sl6 12 -0 123 5
2 =020 =255 080 16 || SI7 302 137 208 4
$3 =045  —221 —082 17 || SI8 505 —0.64 21 2
$4 =037 —406  —124 29 || SI9 548 —041 3.03 1
§5 =064 =262 —103 25 || S20 491 =063 265 3
S6 —2.14 L4 —09% 22 || S2 =033 098 006 13
§7 =179 055 —08 21 || S22 0.76 1.66 0.86

S8 -189 =021 ~—L13 28 || 3 051 0.15 033 9
89 —1.69 002 —09% 23| sS4 139 078 =060 15
SI0 213 058 =107 26 || 825 0.68 1.55 0.78 8
SIL —146 0 =083 18] S26 022 1.4 024 1l
S22 —150 010 —08 18 || 27 —0.54 126 001 14
SI3 =210 —036  —129 30 | S8 —037 116 008 12
Si4 - -1 =042 —109 27 | 829 0.06 093 02710
SIS 145 =009  —085 20 || S30 0.77 213 098 6

600 -
400

200

0

12]

—9200 @ g

s1s

—400 1508Ps2,

—600

—800
—500 —400 —300 —200 —100 0 100 200 300 400
1]

E6 15#tZEMTES I5HEMFHER KRN
B35 HhE5 B

2 T L 4% 5% (variable importance in the pro-
jection, VIP) {H K T 1 B, 3R 7R 48 it X B2 AR 19 57 ik 4%
KU L VIPAE R T 1 AR, 15 3 57 B X AR 1Y 3
AN, A3 R E(BEAERETT) (I D (Rt Je iR ) (i
G, FHIX 3T A2 i -5 Kb i 1Y TTBR A, 4
HORT RE 52 5 1 A2 i i 25 S AR S P A
O30 AR T B Y B R BT |, ek e AR Y (1)
MR, g5 LR 1§ B 06 D g G X R 510
L I EE) A TE N N N

WEE UED UG UEF  IEA  UEH  IEC  I%B
AT 5

7T SN HEBFIEMVIPE

tREZG G 2022 4E55 33 445 141



0.6 | - R0
0.4 -
_ 02
= e o6
fg 702 155 E.'@A
g
—0.4 -
—0.6 -
—0.8 T T T T
—0.8 —0.6 —0.4 —0.2 0 0.2 0.4 0.6
R'X[1]=0.306
B8 IL#tFEmFE MM FENFHERRR/IN_F
B35 thEk B
3 iTig

A VR A 43 510 AS [R] 3t sl AR CH R -0.1 9% HY R
VSR E-0.5% SRR ) IR 4 (0.5, 1.0 mL/min) |
Pe B 8] (35,45, 55 min) A3 (30,35 °C) S kAT
F2o SRR R A B 0 (3 S R ), 45 a3
WA TAT BE ATl 1 5, SR AR PR

RO SR BN IS LR 4 18 Mg, 1
TERIFA 130, 55 S0 a3 s A3l
W IEFRIN T 2 AN 0 A3 AT R I 6 (e
TR ) (W 13(BEAENETT) D AR g 7 (e o F
IR ) (W 10 (BT ) . 15 %R T 5 0] B8 &5 Y
AFARLEE ¥ KT 0.980, 15 b0 42 iy 55 5% et [0 33 1) A 1
FER T 0.920, AL EE R, RIS R] ™ 1 421+ D
TR B AR, A B i — Bk

REEE R ER IR ICEE R A 10 B, 30 HbAF: b
ATE R 32, Hirp S1~S5 28—, 86~S15.521~830 K
—2,S16~S20 y—2 s YRR IR 5k 16 B, 30 AL i
Ak 225,81~85.816~S20 —2,S6~S15,821~
S30 2 —2, RUIVLITA LA 7™ 40 A — & A
I, BB S WA = R T X IF . B R e
TN BT 2 F A R 22 DT Ry 82.575% , FETHT T
MEEGPE /N T 0, B /T T2 B IR R T 0
(S24FEAHBRAN ) , WIS G 1 R B AR B i 30 . 1R AC
i de /N — e [ A 28 SR S, 06 ECBEEAERETT) (%D
(e~ V- H R ) Fid G AT BB 520 221 1 5 10 %201+ i
25 PR AR T, FORT RE S PR EREE SRS D
PR RIS A A G

25 L RTIR AR SE PT R SRS AR S TR, 4
A A RN 3 A o] PR 0T S50 AT T
Frik. BEACHT e PRI G TR 1 8 AT
REJE S M 22 Fi - S5 R i o it 28 S R PR

T2 D5 2022 45 33 546 144

S 30k

[1]

[10]

[11]

[13]

[14]

[15]

[16]

[ R 2T D 2 A N RS 25 . —[S]. 2020 4F
JiR. bt o B 2R H i, 2020 :69-70.
KT AT, F U R 1Ak 27 B 5 24 PR PR
SEHERT]. A 241, 2013,36(7) : 1190-1196.
ZEpih BRIRIGE VR SRR A A S 2 PR E I
FEHEE e T bR R TR 23 A (1] Hh B 24, 2018, 49(6) »
1233-1246.
TRBI, ARSI, GRIGERN L 55 2510 I AL 4 U S A= 0T 1
ST [J].Pa b 2240, 2019, 34(4) : 567-570.
B 2. AR BT AS R T 7 1 v S R e R i R
JEROG LR [T [ SE R 24,2017, 12(31) : 127-128.
KR, XUZS. Kb i+ il 25 S 0 S0
HBE24,2009,16(19) : 33.
X% BN, B2, S AR A TR AT
TEWSEIAL T B 2 K224, 2018,20(10) : 78-81.
A, T, WL, 45 T AHP-CRITIC 1R A AL Al
IO TV (46 2 M ) T2 R LA R A FH 25 (0],
P S5 7 2R 4%, 2020, 26(20) : 124-131.
FF TR L2 S B RENFIE D], LA L
B2 K4F,2018.
g, X2, EIIP, &0 AT B AR i A 5E ).
25, 2020,42(1) : 44-47.
WREEAE, 1 bk, SRR RN, 5. AP 2 R AN IR B S )
B A R H ] R 25,2021 ,52(9) 1 2541-2547.
R Y19 O O i 8 S =1V BT 2 RN T2 TIEAR S
(1 A = R H AR T S0 0] b 2 5 2021, 32
(18):2194-2202.
AR, W L B AR U, 5. SR HPLC R 80 B3 iy vr
6~ 53 T A T [I]. R 2Y , 2019, 50(23) : 5753-5759.
TR, AR SO, MR ST R i iE T
UPLC 7 1 15 S0 S i 58 [9]. 0 [ o 25 4% i, 2020, 45
(18):4416-4422.
HEREEE, I, 25 P, 45, HPLC F5 80 i R 45 At
WU HT PO S8 e 1 o i (D). 250 53 2 s L 2020,
40(7):1300-1308.
FRE L AR U, PR T I - B A R R, A 25 Y
HPLC $5 80 B3 a7 Ak 25 20U 40 B B HL 5
FEI AR 5T % ,2021,33(3) : 353-361.

Wik H 11:2022-01-20 & [u] H 1 : 2022-06-09)

(G Br &)

China Pharmacy 2022 Vol. 33 No. 14 - 1705 -



