EF HPLC s EiEMUtFIEFZ AR~ EHR=1TEMN

b 18, BELH 2, R, R PIRIPES K, aitb, bREAIA, FH 250355; 2. 1 WS RET
ke, AR H 266071)

HE: B 2 31EH HPLC 5B, 440333, M 4080 42F, #HRRAFREZIRE, HE LK
#] 4 SinoChrom ODS-BP Cis & 3% 4% (4.6 mmx250 mm, 5pum), VA ZR -O.I%I'ﬂﬁéiﬁifi%iﬁ%#ﬂ BERM; RikA
0.6 mL-min~'; #mlk KA 295 nm; A£BA 30 C; I AR FHT HIHEBE, HITHNERN. BRESH. ZRAY>SD
M. AR RE-FIR M, ST ETRRRYARAKNEIRZZF RS, HTEEMNE, & 12 3% H 1o B %
B2l AR, ARG R @fzﬁammﬁ =0. 942, BRESWF RSN, RIHEFED 3 E; BRIk
HASHERERESH—%, TEETEUHY iiéw/\i%;ﬁ%ﬁk/\/\ 2% A L Z 3 40.05~61.25 mg-g!, #FiE
I3 7.44~19.82 mg-g”', # T 0.85~2.03 mg-g!, i/‘?ﬁx256~9 T3mgg', X HIWFKAEINELSETMNE T ET
. FLMRT, ATHOERRETFNRET 55

KHIE: TH; LB E; vFiTESR; AENE; AEFEN

FESES: RI17.101 XHkFRERRS: B NEHRS: 1007-7693(2022)11-1444-06
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Quality Evaluation of Coreopsis Tinctorial from Different Producing Areas Based on HPLC Fingerprint
and Chemometrics

CHENG Wei'?, XUE Wenjing?, CHEN Xinmei'®", ZHAO Yuan'®(/.Shandong University of Traditional Chinese
Medicine, a.College of Pharmacy, b.Laboratory Management, Jinan 250355, China; 2.Qingdao Research Institute for Food and
Drug Control, Qingdao 266071, China)

ABSTRACT: OBJECTIVE To establish HPLC fingerprint of Coreopsis tinctorial, so as to evaluate the quality of Coreopsis
tinctorial from different areas by content determination of four components combined with chemometrics. METHODS  Elite
SinoChrom ODS-BP Cis column(4.6 mmx250 mm, 5 um) was used, the mobile phase was acetonitrile-0.1% phosphoric acid
solution, gradient elution, the flow rate was 0.6 mL-min!, the detection wavelength was 295 nm, and the column temperature
was 30 C. The fingerprint of Coreopsis tinctorial from different producing areas was established, and the similarity evaluation,
cluster analysis(CA), principal component analysis(PCA) and partial least square discriminant analysis(PLS-DA) were carried
out. Combined with the projectionvalue of variables(VIP), the main difference components were identified and the content was
determined. RESULTS The fingerprints of 12 batches of Coreopsis tinctorial contained 21 common peaks, and the similarity
between all samples and the control map was =0.942. By CA analysis and PCA analysis, 12 batches of Coreopsis tinctorial were
grouped into 3 groups. The results of PLS-DA analysis were consistent with those of CA analysis. The contents of four main
differential components selected by VIP value were marinoside 40.05-61.25 mg-g~!, flavanomanthin 7.44-19.82 mg-g~!, rutin
0.85-2.03 mg-g~!, chlorogenic acid 2.56-9.73 mg-g~!, respectively. CONCLUSION The fingerprint analysis and content
determination method established in this experiment is reliable and reproducible, which provides a basis for the overall quality
evaluation of Coreopsis tinctorial.

KEYWORDS: Coreopsis tinctorial; fingerprint; chemometrics; content determination; quality evaluation
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ZWE. B, BRITIR . ZIERR . RN AT,
HAEVREE ., bréafb. BRI FEIOAS . FEmopE .
PR MBI S 253V . H ETER A5 38 4k 2 A
I3 VA BB E TSR 3 %, 4R UG SO [R] 7
TR E R K. A IRSEIEM R T, K
BT ST T HR BB, sk dE S0 S E O o
Bri-8) s A S R AR A T A A AR ) i
AIFFRBEAF T4, R HPLC #7484
Kl , X} HPLC #R8CEIEE A TIR AIZ Y8,
AR, R 4 DR G A TR
B, IFHCHE 25 5 e HL S i, S A R aUEE
AR . R MR R 25 A F d 0 9 M
fIE, WA b S WS [R) P 5 A R A S, AR
T4 T P A ST SR A

1 NE5HF

LC-16 B & 880 AH 0 5 A (H AR B A A 5
MS105DU + 5 43 Z — L F K (B A 4 40 2
F]); FA1004 Ji4r 2 — T RV (LgsE T F B
FAVESE PR E)); KQ-250DE Hidas# i P i vk s
(R LT A A A RAED; 750T ZUIRER EHL
(P9 R R A BR A D).

SFEFR S . Y20A11K 111541 ; 4% =98%).
FTES: Y1I6M9S61523; 4l =98%) % [ |
MR A YR A R A R B D (i
161205; 4iJF =98%), L HEHFEHLZ: 161019; 4fi
Ji =98.5%) 40 A AR By B AR VIR IR A A
NG (ke . BRI [ IR & MK
TR EARAR ; BERR(ISsl, RKEaiFHERR
2R R A A ) s Se8s K R afiigoK

12 MEHHW A HE . T, . 28, &
LR o B 2 R 2 1 I ) 2042 M SR 3 B 4 X 2 T
W@éX@%(Coreopsis tinctoria Nutt.) /¥ ARAE 7
FEILE 1.

2 HEEHR
2.1 XIS 0 A

R ERR . S . AT S B X I
T, AEEARE, W B, R S )
98, 156, 78, 378 pg-mL " % IR ST .
2.2 A ] A 0T

FRIUE 25 oK (i =5 171)1.00 g, & [BIR B
W, I ARE L 60%09 B 67 mL, T 80 'C/K
TR L EEER 21 min, $2EC 3 WK, AIFUEW,
IE, NN 60%LBEERZE 200 mL, BUE B IE R
0.22 pm HALUEMELL IS, RIFS

P E AR T2 2022 4F 6 2K 39 B4 11 1

xz1 THEEER
Tab.1 Sample information of Coreopsis tinctorial

L 7E EilR7
S1 B v 5L PH 20200807
S2 T2 R 20200726
S3 B v BLH 20191014
S4 BT 20200715
S5 HEVET 20200305
S6 = 20200805
S7 =R 20191201
S8 ENEAlRAN 20200727
S9 Z ML 20200708
S10 [if % =2 20200801
S11 [if %y =3 20200724
S12 PR B 20200722

2.3 k&

& #] ¥  SinoChrom ODS-BP Cig ff i #F
(4.6 mmx250 mm, 5 um); IR LNEA)-0.1%
BERRK TR (B), BBEEVENL(0~5 min, 5%—21%A;
5~35 min, 21%—27%A ; 35~50 min, 27%—44%A ;
50~60 min, 44%—100%A; 60~65 min, 100%A);
W 0.6 mL-min~'; A3 30 °C; &K 295 nm;
HEFERE 20 uL.

2.4 HEFROUETE R ET

241 ik Esg WUl —HH S (S, %
“2.37 WUT Ak SRS SR 6 K, DL 10 S A%
WS 2 IRIE(S), THEAS S 45 HAT W AR X (4 B4 B [i]
A 0.09%~0.73%, FHXTIEHIFL RSD A 0.51%~
2.81%; HU[REl—AEA(S16 iy, #% “2.27 IUHECH]
PRSI, Fe “2.37 TN MERE, D10
SO RS RIE(S), TR F 45 AT WA X
A IR A RSD M 0.15%~2.22%, AN i X RSD
9 0.57%~2.75% , B [a]— Bt im (S 1), #% “2.37
W agE &, 25T 0, 8, 16, 24, 36, 48h
HERERIN, LA 10 5350 2 RiE(S), A3
A4 AT WA XA BE B 1] ) RSD A 0.14%~1.12%,
AR AL RSD H 0.68%~2.92%, WISk 5
| R SRR E ME R R A M R AT
2.4.2 RGBS E S SARRIBEPE B S1~S12
AR, % 227 TR 5 A A A,
e “2.37 WUF Ak SR A, e kA,
BEE A Ch ey aabts ORI BTN 2450 )
(2012 hR), WE S1 NZMEE, W% 58N
0.1 min, RAPAEGE, #1722 AR0E 52k
VCBC, A AR S Koo IR E g (] 1), bR
FE 21 NI S1~S12 T2 F5 L Kk 5 %) R & i
AHABLEE 4331 0.994, 0.997, 0.978, 0.993, 0.990,
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Fig.1 HPLC fingerprints of twelve batches of Coreopsis tinctorial

R—-Reference fingerprint.

0.990, 0.997, 0.983, 0.997, 0.997, 0.993, 0.942,
FLEESG R R 0.942~0.997, FEHH 4% 77 Wb 25 45 48 8¢
BIGEEA —3, Bt xfese

2.5 FRGUENE AT R 2R

2.5.1 R H 12 MEHREST 21 AAHE
W RIS A SPSS 25.0 B, A M B R 28 0r
B, FIOrBREHE B () W= X ], g7 R R
30T, UL 20 LA d=15 %4y, SR A 3 2K S12(F
SR ) B SR O —2E 5 ST 5 HELFH) 5 S3CH i
T )R A —2 5 S2GHTHE A /K ) . S4~S6(H )
S7T~SU(=FE). S10~S11(PH Ak )T H—2,

0 ? 19 1]5 2|O 2?
S8 —‘

S11 J
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S2

S7
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S4
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S1

S3

s12
2 REAQMER

Fig. 2 Result of cluster analysis
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2,52 FRAA K 12 S AR 21 A4t
HIETEFL S A SPSS 25.0 #44, SEfrhrufbab B,
PEAT R T, DL 20 LUBRHE(E>1 Ak 2544,
LA 4 D, RiPTEkoRIAE] 87.964%, I
DU B B4 i P R 280 S5 B

R2 ANERSOBAEESFZE AL

Tab. 2 FEigenvalues and variance percentage of the 4
principal components
Egr R T EE /% BB 2 H 5 /%

1 8.604 40.973 40.973

2 4.370 20.808 61.782

3 3.846 18.316 80.098

4 1.652 7.867 87.964

I FHRREE -5 AR AE AL AL PRS r9 AT i T AR T
FARHEm a, AR 4 D FERUrRIBL, WK 3.
WAZR B ARSI NS, T ER
IR LZAE T, RN 3 25 5 1957
®, Wk 4,

2.5.3  fmf/N A A4 Hr (partial least square
discriminant analysis, PLS-DA) ¥ 12 #it55% 21
PRI T AU A SIMCA-P 14.1 #1fF
Hr, ¥ PLS-DA Zp#r, AEWNARrHUR B VIP
{HE), WLE 3~4, PLS-DA f4rE I FH 12 it
FES B 3 26 ST, 83 —3%, S12 —2%, S2,
S4~S11 —32, HREDPIER -5 VIP [HFR
RN X 22 S TR W TTERE, 7E 95%E (7 X [H]
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®3 4R REX

Tab.3 Expression of the 4 principal components

Y 0.260X,+0.168X,—0.275X3+0.258 X4—0.101.X5+0.287X+0.264.X7+
0.271X5—0.114X9+0.166.X0+0.254.X,,—0.298X,+0.138.X3—
0.299.X14+0.011.X15-0.312X6+0.288X7+0.192.X13+0.019.X,0—
0.078X30—0.059.X3,

Y2 0.027X;+0.294X,+0.088X3+0.188X,4+0.107.X5+0.220X—0.098 X7+
0.065X3+0.079X9+0.251.X10—0.175X,,+0.088.X,,+0.101.X;3+
0.068X714+0.366.X5+0.066.X16-0.158X17-0.322X15-0.353 X 9—
0.331X50—0.416.X5,

Y; 0.244X,+0.223X,+0.224X3+0.073.X4+0.380X5-0.101.Xs-0.015.X7+
0.160X3+0.455X9+0.274.X,0—-0.015X,,+0.191.X,+0.342.X,3+
0.192X74-0.060X,5+0.002.X6+0.091.X,7+0.180.X,3+0.320.X; o+
0.148X50+0.124.X5,

Yy 0.133X,-0.017X,-0.027.X3+0.342.X,+0.292X5+0.045X+0.01 7X7+
0.171X3—0.080X9—0.124.X0—0.236.X7,+0.003.X1,—0.418X3—
0.147X14+0.373X15-0.171.X,6-0.194X,7-0.184X,5+0.130X, o+
0.378X2010.257.X5,

£4 LUTHIRNBHEELERS
Tab. 4 Principal component scores and comprehensive
scores of 12 batches of Coreopsis tinctorial

G N LS BRS niS LGigis
S1 2.76 2.12 4.16 -1.89 2.19
S2 -1.71 -0.31 -0.52 0.37 -0.83
S3 4.17 1.85 0.89 2.34 2.44
S4 -1.75 2.42 -0.74 -0.55 -0.39
S5 1.90 -2.40 -0.45 0.54 0.24
S6 -3.23 0.67 -1.62 ~1.11 -1.57
S7 0.11 1.76 -1.13 1.34 0.31
S8 3.19 —4.01 -0.62 -1.37 0.25
S9 0.82 0.61 -0.77 -1.20 0.23
S10 -1.94 1.05 -1.90 -0.35 -0.95
S11 1.42 -1.49 -1.02 0.82 0.15
S12 -5.76 -2.27 3.70 1.06 -2.07

W, VIP>1.0 A8 k45 E EEMEN, VIP {HA
F 0.5~1.0 B2 H BTN PR TR S . 21
AR R VIP AR/ MRS IE 10(1.90, 2 B )>
I 4(1.58, B SH)>IE 13(1.35)>1% 2(1.30)>0%
8(1.20)> & 17(1.19)> & 6( /% T , 1.147)> %
16(1.10)>1% 1(0.93)>1& 12(0.89)>1& 7(0.87)>1&
14(0.84)> I 11(0.83)> & 3(0.79, & J5L ik )> Ik
15(0.69)>1% 20(0.66)>U5% 21(0.62)>1 18(0.33)>U4%
5(0.21) > I 19(0.19)>14 9(0.11), 45N T #B4> VIP
EE R, A48 16 1005 L) | I 4515 )
W 64T, W 3(BRIFER), FFEEUZ 4 Fi k&)
HEAT 5 HE o

2.6 FEE

2.6.1 LRPEXRARFEE HU“2.17 TR X RS AT,
e 6 AN R v B TR & % IR, 3 “2.37
W G RE A F T e, LAGETE (V) AL,
W (X MR AL R, e dl bR, >
0.999 6, KW WL I3 7 AH W E e 3 Bl N et oG &
Rif, W3R S,

P E AR T2 2022 4F 6 2K 39 B4 11 1
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4
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Fig. 3 PLS-DA score plot for Coreopsis tinctoria samples

AR A AN A S
Var ID(Primary)

4 PLS-DA VIP 1 &
Fig. 4 VIP plot of PLS-DA

x5 AANRARIEEAFRE, X R EOR L E (n=6)
Tab. 5 Regression equations, correlation coefficients and
linear ranges of 4 constituents(n=6)

%y [EVEYE r LA /ug mL!
Y Y=88 667X-58 900 0.999 7 0.98~98.00
BT ¥=59497X-9490.2  0.999 9 1.56~156.00
BT Y=24928X-9 5583  0.999 6 0.78~78.00
LAY Y=37540X-34819  0.999 9 3.78~378.00

2.6.2 (UKL BRI (S,
i “2.37 WU @SSR AESEE 6 I, FARERTZR
BRSO & i, PR RSDL 4 R R g BT |
BOAEDT . AT SEAFR RSD 45104 1.03%,
0.96%, 2.56%, 1.59%, FHUAREE KAf,
2.6.3 HEEMIAE HFE—HEASD6 4, % “2.27
WUR ik E R, % 237 WU gk sk
PEERE, FPRHERM ST RS &2, TS
RSD, Z5 B RGEIR . ¥l i, AT S
# RSD 433l A 2.58%, 1.14%, 1.50%, 1.77%,
RKUNZITEAR RAFE R

2.6.4 FoEtERE WU A AA (ST, &
“2.37 WM AGESME, 4T 0, 8, 16, 24, 36,
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48 h HEREARIN , AR HE D kA& o &
FFi1H5 RSD, Z5 R W/RGRIERR . S 1. AT
LR RSD 405910 1.43%, 1.85%, 2.48%,
2.30%, KPP AL T TE 48 h INFRE PEET
2.6.5 JAERISCRIAE RS EARIRC A S RIS
FSHFEMBARGE =5)1.00 g, P17 6 #y, %
“2.27 TRkl b I, PR INA LD
HRIEMSRIRRR . S D1, & T M B X R
AR 4 mL, % “2.37 TR GRS I E
TR ENCR . SRR . Ein DT, A T MR
(8~ 257 TR [l W53 43 50 99.96% , 100.97% ,
102.94%, 102.60%, RSD 434314 2.13%, 2.96%,
1.74%, 2.21%, FWEAERE R

2.6.6 FEAMGE % “2.27 TR LSRR,
“2.37 TN RS ERE AT, MR SRR .
W AT SR AR, 12 #E4E=
ELERILFE 6,

k6 FHFTA4NEoBMEENE(X+s, n=3)
Tab. 6 Contents of 4 constituents in Coreopsis tinctorial

(x*s, n=3) mg-g™!

%S LRIER B A T A
S1 5.03+0.04 13.56+0.09 1.63+0.03 61.25+0.75
S2 4.5440.03 11.65+0.32 1.2940.03  47.45+0.98
S3 3.97+0.11 19.82+0.13 2.03+0.04 50.50+0.47
S4 6.79+0.04 10.86+0.08 1.62+0.03  45.59+0.36
S5 3.08+0.01 12.2740.05 1.70+0.01 43.89+0.30
S6 6.23+0.04 8.82+0.18 1.41£0.01 41.23+0.70
S7 3.91+0.05 12.70+0.07 1.71+0.05 48.20+0.49
S8 2.56+0.00 10.66+0.17 1.53+0.00  42.01+0.09
S9 5.60+0.11 10.65+0.18 1.71+£0.04 46.60+0.43
S10 5.13+0.05 9.74+0.09 1.49+0.02 40.05+0.87
S11 2.99+0.01 11.1940.19 1.57+0.00 43.13+0.77
S12 9.73+£0.08 7.44+0.08 0.85+0.02  40.21+0.22

12 L 4G SRR R & L AF 2.56~9.73 mg-g !,
WG AR AE 7.44~1982mg-g!, BT AE 0.85~
2.03mg-g”!, HHEIFLE 40.05~61.25 mg-g!, Hrim
LRHRERR . BOE ST, T HEE PSR
3yl 451, 15.01, 1.65, 53.07mg-g', HilEEH
kR . WIHEH . AT SEEF Y& RS
BN 537, 10.65, 1.58, 43.57mgg!, =EEH
SRR . BOEST . AT B EAEE R0
Jg 4.02, 11.34, 1.65, 45.60 mg-g', VUK 4%k
JRR . BOAST . AT . SRS RS
5.95, 9.46, 130, 41.13 mg-g', HiHmimEgn
W BEH AR, PO A S

1448 .
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O LS R
3 Tig

AT 58 R FH R 20 P Ak ok 1) 25 44 s 4 B T
2, KK EE T 275, 285, 295, 305, 315 nm,
MM RS H LT W -0 1% K IR . -
0.1%WE R /AKIEW, MHEEZ T 0.6, 0.8, 1.0,
1.2 mL-min!, Z58FMIEK 295 nm, FshHH KL
5 -0. 1% B /K B, A 0.6 mL-min ' B, €4
TIORGOSy | W R o) B R AT

AT T 12 #FHHS HPLC fa8A
i, AHRUEI>0.940, b 21 MIHIE, K
TR, R EBHIA h—2%, Hil. ZF.
PEAOMRZ | BRI R B Sy —2, PRI R AN
—2, PLS-DA 4r#rakW], HAPRER 5 RE T
—2, @it VIP (EifiE2E SRS, fRNT 2R
PER ST B ST, T 58REmR. IR
DR WD, AT S8ERIE TS EE,
B 4G I L W T O A Tk 61.25,
19.82 mg-g ', H 4% 7= H W 4 5 A T 40~50,
T~13mg-g ', FreH 4 R a =S, JLE
90 5 HLAth b X B i 22 S

BT R A (ST ., S3)28 1L LR A5 745 1)
o EARE, S12 R R & mEom Ho T M
WA YRR, (S2. S4~ST1)KE B 2T,
FA S R RZERN; RS,
S1 Ml S3 LB NIFNRT 2 44, S12 LB 135
%, SREras R EG RNES LGS 7
PLS-DA 43#rH, mIBHE AW S1. S3 T4
X, S12 FAL T4 T X, S2. S4~S11 1
T XEL, SRESHr. FERG T & R
EERMHTE

L ETIE MR I A, B
S5 En SRS 4h EEEE RS, b
EELAY X} o R A W T L AT RO A IR, 2 bk
R R 1 3 2021 B R G R T
AL IBITREIRR B . Y AR T A
FEEMEHRPS), Framre BHE (S, S3 F)EE
B SR WSS e e e T A 2 2,
PERPIBETE46(S12 2O/ T . B Dol
A2 2o gL, nIRIE R v B P S 4 T
B, AT v HLRH 55 R R ) 5 4 o e 25 SRR
ZFE . T AU R T 2 AR RN, PR
MEHHShFH 4R EA —E2 5. B,
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PO 44 I A AR B 22 5, M I REEA S,
NI S, DL THE— 250

ARWFFEHET HPLC 7 T 12 P HEIR E 354540

B, Z5a st e MO AR, JF 22 Sk
ST EEIE, LAV TR, FIE. o/
VUi 4 AT SRR TR, AT EE, TN
HR BRI RS

REFERENCES

(1]

(2]

[10]

[11]

A S AR s, TR YA BIEM]. B8R
I RN AR AL, 1999.

ZHAO W H, ZENG C, QIN D M. Study on the preventive
effect and mechanism of Wei medicine Kunlun snow
chrysanthemum polysaccharides on carbon tetrachloride-
induced acute liver injury in mice[J]. China Pharm("1[E 25 /37),
2017, 28(31): 4407-4411.

REN M M, XIA Y, FENG Z W, et al. Analysis of flavonoids
tinctoria by integrating 2D-TLC and
HPLC-IT-TOF-MS[J]. China J Chin Mater Med(H [ 2424
#3), 2019, 44(7): 1403-1409.

GENG T H, WANG T, GUO Q S, et al. Response surface
optimization of purification process

in  Coreopsis

for pigment from
Coreopsis tinctoria by macroporous resins[J]. China J Chin
Mater Med(H [E 1 2543K), 2016, 41(2): 220-225.

LIY J, HUANG C R, FU W W, et al. Screening of the active
fractions from the Coreopsis tinctoria Nutt. Flower on diabetic
endothelial protection and determination of the underlying
mechanism[J]. J Ethnopharmacol, 2020(253): 112645.

ZENG X M, HE X Y. Research progress on chemical
composition and efficacy of Coreopsis tinctoria[J]. Sci
Technol Food Indust(£ i Tk EHE), 2019, 40(13): 335-339.
YAO L, LT J, LI L L, et al. Coreopsis tinctoria Nutt
ameliorates high  glucose-induced renal fibrosis and
inflammation via the TGF-$1/SMADS/AMPK/NF-kB
pathways[J]. BMC Complement Altern Med, 2019, 19(1): 14.
BEGMATOV N, LI J, BOBAKULOV K, et al. The chemical
components of Coreopsis tinctoria Nutt. and their antioxidant,
antidiabetic and antibacterial activities[J]. Nat Prod Res, 2020,
34(12): 1772-1776.

ZHANG W S, SUN Q L, ZHENG W, et al. Structural
characterization of a polysaccharide from Coreopsis tinctoria
Nutt. and its function to modify myeloid derived suppressor
cells[J]. Int J Biol Macromol, 2019, 126: 926-933.

HUANG H, ZENG L J, MO Y C, et al. Optimization of
ultrasonic extraction of total flavonoids from Coreopsis
tinctoria nutt. using response surface methodology[J]. Chin J
Mod Appl Pharm( E BN FH2424), 2015, 32(8): 947-951.
YUAN H, ZHAO J Y, YANG W J. Establishment of

P E AR T2 2022 4F 6 2K 39 B4 11 1

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

fingerprint for Xinjiang chrysanthemum and analysis on its
components by UPLC[J]. Chin Tradit Herb Drugs(H#2Y),
2015, 46(8): 1223-1226.
DAI D. Study on the enrichment process and chemical
characterization of flavonoids of uyghur medicine snow
chrysanthemum[D]. Beijing: Beijing University of Chinese
Medicine, 2015.
HUANG H. Studies on quality assessment of Coreopsis
Tinctoria Flos[D]. Guangzhou: Guangdong Pharmaceutical
University, 2016.
GU W J. Study on the main components and fingerprints of
polyacetylene parts of two-color coreopsis flower head[D].
Beijing: Beijing University of Chinese Medicine, 2016.
LUO Q Z, WU Y N, QI L, et al. Pharmacognosical study of
snow chrysanthemum[J]. J Beijing Univ Tradit Chin Med(dt
SR 2SR, 2018, 41(4): 336-341.
HUANG Y M, SHI Y, HU Y F, et al. Comparative analysis of
the chemical components of chrysanthemum from different
regions by HPLC combined with chemometrics methods[J].
Chin J Pharm Anal(Z5¥)53#14%7), 2016, 36(11): 1941-1951.
GAO Y, CHEN X M, ZHAO Y, et al. Optimization of
extraction for total flavonoids from Coreopsis tinctoria nutt.by
box-behnken response surface methodology and antioxidant
activities[J]. Res Pract Chin Med(FLIC A 250 5% 55 5L %),
2019, 33(5): 54-61.
WANG M J, TANG T T, PAN L H. Quality evaluation of
Trichosanthis Fructus in different origin based on HPLC
fingerprint and chemical pattern recognization[J]. Chin J Mod
Appl Pharm( "} F IR FH2%%), 2021, 38(8): 919-924.
YOUM, XIAMQ, YUY Y, et al. Quality control research of
compound Chuipencao decreasing enzyme granules based on
fingerprint combined with multi-components chemical pattern
analysis[J]. Chin J Mod Appl Pharm(t [ BALR; JTI2525%),
2020(21): 2610-2616.
RAN Z, GUO Y L, WANG L F, et al. Analysis of transport
mechanism of flavanomarein in MDCK monolayer cell
model[J]. Chin J Exp Tradit Med Form(* [E 5286 )7 52424
), 2019, 25(15): 155-160.
ZHUO B Y, WEI S L, FENG Z W, et al. Comparative study
on quality of snow chrysanthemum and its variation type[J]. J
Beijing Univ Tradit Chin Med(-t 5% /1 I 25 K 2 22 4R),
2021(1): 69-77.
LEL,FUH,LV QY, et al. The protective effects of the native
flavanone flavanomarein on neuronal cells damaged by
6-OHDA[J]. Phytomedicine, 2019(53): 193-204.
ZHANG N N, KANG J S, LIU S S, et al. Flavanomarein
inhibits
transition in HK-2 cells via targeting spleen tyrosine kinase[J].
Sci Rep, 2020, 10(1): 439. Doi: 10.1038/s41598-019-57360-4.
ok H3%: 2021-05-22
(BT B EE)

high glucose-stimulated  epithelial-mesenchymal

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11

1449 .



