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Establishment and comparison of HTLCS and HPLC for detecting the
luteolin, apigenin and acacetin in Chuju chrysanthemum
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Abstract: Taking the luteolin, apigenin and carnelin in the chrys-
anthemum as the determination index, the high-performance
thin-layer scanning method ( HTLCS) and high-performance
liquid chromatography (HPLC) were used to determine the linear
relationship between each method. The linear relationship and
range of each method were investigated. The results showed that
the established HTLSC

and HPLC methods met the
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requirements, and the linear relationship was good, RE <C3%.
However, there was no significant difference between the two

methods (P>>0.05). The method of establishing HTLCS and
HPLC method was reasonable. The determination of three com-
ponents of luteolin, apigenin and acacetin could be carried out by

using HTLCS instead of HPLC.

Keywords: Chrysanthemum; luteolin; apigenin; acacetin;

HTLCS; HPLC
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X 10 48 5 S B 43 43 0 22 R P i AW AR B 9 1
(HPLO) o {HIZ 35 4% il i AL B0 52 5 L #E B f B] 4, AN BE TG A2
A £ b DR A I 43 M R R A LA SR T, R R
% (HTLCS) HAA 4 B A A S RET ), % E b
AP Ak TSR A e T ) DL AE R — Bk AR SR 2
AKE B [ I JR TF 23 07, J T 5700 1T LAAR 38 43 5 55 SR il
FERmRE 0, YR VI Rl B ELFH R 2, B4 O 08 ol A% 1
FAGF R B2 220 BRT HTLCS ¥ A 3w Tk 38 b A
BER TREEMEGWE 3 F R I E. 45456 8
BVBBEARBRER . FXEMESEEGRE 3 F R4
HPLC A HTLCS #y 43 H7 A 3% » [R] B % e 3647 78 5 447
JEREATLE S EM . Z 48 HTLCS 32 7 0] LU 8 HPLC
BT IRA o 3 Bl 43 1 43 A DA o 6 b A i
B b A 25 S R AR IR A 1 22 4 I R R LA AR
1 RS i
1.1 ## 57
LT BRI

K B2 SR (B 1309-08) L % 35 2 56 BR i (L
5 15032610) « H [ £ i 24 K S B 5

A A WRE X MR 2l B =>=99.0% . b PR 4 R4 A
WA MR

SN BB (033 2, 36 [ Sigam 2 H

AR 2 R 43 A7 45

F45: L 6 A~ ik 5, it 5 4 B S 20171106 (S1),
20171126(S2), 20171208 (S3), 20180115 (S4), 20180214
(S5),20180316(S6) , 42 # bk M 44 28 A KR A W) . &% R
B2 B b 2 2 BT RIS U S 8 3 O E IR A
1.1.2 BRI

B AR B3 A . LC-20AT %, 40 3% SIL-30AC [ 3
PERESE (CTO-10A K46 .SPD-M20A #0142 1 Lab So-
lutions B4 3% T /Euh , H AR B H A #

K H B SR LINOMATS #1, Fi 4+ CAMAG 23 #] 5

)2 O3 B4 SR & 46 HTLC VISALIZER A, %
+ CAMAG A7 5

W2 (A3 F #5AL . HTLC SCANNER 3 5, B |- CA-
MAG 2\l ;

W2k AR - HTLC GF254 B, 3 & ¥ PE 4L T A 1R

NGIE

H AR BT 5 - DHG-9140 8, - 5 = % B4 2%
B R

A I K I 6 - FLEL-6 80, 3 M 35 2 (528 1 3 47 L
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1.2 BREHEELE

L2.1 e St 4 RS ARIGRR S 1.000 g, BT 6,
T itk (30 % ~60%) 20 mL A AL FE 30 min, 3 U . 25
W R ARG IR R AR 1 mL 5 Z R £ BF 50 mL S
AEFE 30 min, o UK. UE IR KR 28 T A9 B 1 R i m R
2 mL ffHE .5 000 r/min 8.0 20 min 5 B L R E
A F 10 mL 25 80 A5l i i .

1.2.2 XF BB W0 TR AR PR BB M R L 0 M
R AR R R 0.48 mg/mL PR K 0.48 mg/mL. 4
B E 0.24 mg/mL BITRA N B S I 45 7 0. 43 0K 2
I B SR bR E % W4 0.25,0.50,0.75,1.00,1.25 mL &
10 mL Z¥ R R A5G FH EEAG B 20 Z0 B, B AS 5 FPAS
[ v J3E 1 YR A ke R VR

1.2.3 @AM SEMERE AR5 Agilent ZOR-
BAX Eclipse Plus Cy5 (250 mm X 4.6 mm,5 pm) 8%,
BN (A —0.1 Yo iR (BY B BE VR B . #2248 1 iR
HEAT VR L, A6 I P £ 365 nm., i # 1.0 mL/min, £ &
30 C L b BE 10 Ly 430150 55 TR A %o M 5 V7 90 0 338 1l 0 B
ot VA T 0 3 W T o 0 R 3R 4 56 R R AT 4 AT, R
A3 B RE i R TR R RS B AL

*1 HEXRER
Table 1 Gradient elution procedure
i 1] / min Tl A/ % B B/ %
0 25 75
16 25 75
20 30 70
25 33 67
35 43 57
40 50 50
45 25 75

1.3 BRHEEAHE

1.3.1 AR A AR E ARG 2 1.000 g, BT #E,
I M EE(30% ~60%) 20 mL #8743 30 min, 1t g, 24
BWER A S A ER AR 1 mL 5 Z MR ZBR 50 mL @
AbF 30 min, g . R K VA ZE T, A5 B A BRI i P R
2 mL MHEM R 5 mL FEIM PRSI

.
1.3.2 X MR AL B A RS R IBOPR M AL L im R TR

R AR R 0.66 mg/mL. 3K K 0.65 mg/mL. 4
AWK 0.32 mg/mL I A X B f 45 7 o B R IR
A% B R4S 0.25,0.50,0.75,1.00,1.25 mL & 10 mL
FEMPE AP EEREZE, S 5 A F TR E R
A o HR VAT

1.3.3 HTLC EHr KW Z & HTLC W2 B AR
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(20 cm X 10 cm) , FR S AL, SRy 4 pL IR 1 2
MRz e Hle :k=17:7:3:2 FEHRRMBIFA -
TR 80 mm, HUHL BT, I AICL 5% .4, 7 365 nm
WA A e R AT 40 B IR AE 340 nm KT #EAT B
I HATH W R EE TSN 6.0 mm X 0.3 mm, il &
HE R RO B R 0 A 6 B RO B B A E
1.4 HiEsE

B s % i Excel 2010 3 ¥ ; 32 A§ SPSS Statistics V
19.0 SFEH M FHATHIT 3T .
2 8RS0
2.1 BHEHEGBIEE
2,11 RO R B R RIS PRI AR RO
AHAE S 2510 43 B IR G % R B R 5 S W R AT 0 T 9T
IO ERE & % 1R WL 1, A4 €% 0 T DLAE )
LROFAR L 805 W 22 1) 43 B A 8 4 2 ) JE A BT
PRI R B R PR EME G RER 3 i
Yy A B B > 1.5, 4 B I T4 B 0.95,0.98,1.02,
PG IE R B 5 5 Ry 2 216.4 986,9 772, 3R R Gr il NP

RAFRF & 2K

2.1.2 RMERARMBELE LM 1.2.3 rik  BAORUERS
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Figure 1

sample solution
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X R RO S RERE 20 pL EAT SR AN GE o LA HERE Mk
Cug/ @) R AR b o VA TG B O 20 A8 A 1 47 2 4 [T 0, 285 2R A%
ARPRELZE TR A R AR E K [ A 7 B LR 25 AR
it 7 M [l U 5 AR R 56 AR B > 0.999 , T T T N &
TR FR LT

R2 MEHZEEFEE

Table 2 Standard curve regression equation

it e 1 7 Iy 2 MRAAL AEERI

r (pg+g™ "
ARBEZE Y=2766102.5X—4573.2 0.9999 0.24~1.20
F¥E Y=2 083 112.5X+738.6 0.999 9  0.24~1.20
SHEWE Y=3306 708.3X+1620.8 0.9999 0.12~0.60

2.1.3 REHEIRE BRI bR H T IR 6 A 1
Mo BIAE A — R SERE 6 W, B RIERE 3wl i1
5 10,7 VA 11 06 1 AR 0 0T T B A AR MR L RSD . % BT ik
O35 21 DU 8 A R R SR A A W Y e AR Y
RSD 4351 0.60% ,0.54 % ,0.41% ; 32 W% AN 2% 45 2% JiF
KAt

2,14 FREtRE MERSERE T 4 CukFETh. R
1E0,4,8,12,16,24 h J5 WO IR 5 TR 20 pLl, 3 AR AH
A A e T B, SRR R E T
KRR EGHEWREMME BN RSD 44518 1.5%,1.3%,
1.0% X B #E 24 h R GE TE R AT

2.1, BEEMWRE  IE A S 6 0 R m R, %
1.2.3 19 5 1 il A Al v T, 43 S B AR 20 L S .
BARBEE TR & AWE MUY RSD 47 K
1.4%,1.1%,1.3% S5 R R ik mEE R IT.

2.1.6  JMAEECRIES R & IR E A R AR 6
B3 s 53 A — € o TR A 0 IR SR e 1.2.1 1k
Tl 8 AT VT ARV A A U s e TR AR B [mT R
GERWFES, ARIAMARER FER . EAREN
S [a] i 2R 43 5k 99.8%,100.3% ,100.1% ; RSD 434
N 1.45%,1.32%,1.30 % , F WA 1% 7 ¥ [l Yl 3R R4

2.2 BREERAHEE

2.2.1  FBGHZEEN R AR HTLC # 2 KR AE
365 nm AHHIRLE R IWLE 2 AR R A XK &4
XX X B B A B AR P A B ) BE A FE 340 nm P K
THATEL I, 45 R 0K 3. K 2 FE 3 dral L
F IR AR AR A 3 Bl W R R A 4 B A, A
TH/N  RYITE 53 BT S5 A5 6 8 B8R 7T RAXT 3 A At
G HEAT 2 R ATHT

2.2.2 RWRZRFZR AN A SRS R BOR
TFE A AW E R RR AT RS DA SRR R 2 pL
oy 5 F HTLCHE 2 B A b o JF 47 & JF % . 4.
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R3 MEEREERABER

Table 3 Test results of sample recovery (n=56)

WEMS  H% FEMTIE/mg AR E/meg  WAKE/ mg  RIYCR/% PRI/ % RSD/%

1 0.492 3 0.500 0 0.983 4 99.1
2 0.493 6 0.500 0 0.970 0 97.6
3 0.501 9 0.500 0 1.016 5 101.4
KRR H R 99.8 1.45
1 0.502 4 0.500 0 1.009 8 100.7
5 0.492 6 0.500 0 0.984 0 99.1
6 0.487 9 0.500 0 0.996 5 100.8
1 0.471 3 0.450 0 0.914 2 99.2
2 0.472 2 0.450 0 0.923 3 98.3
3 0.468 3 0.450 0 0.928 8 100.1
S 100.3 1.32
4 0.484 5 0.450 0 0.932 2 101.4
5 0.473 9 0.450 0 0.914 0 101.1
6 0.485 4 0.450 0 0.958 7 100.6
1 0.954 0 0.950 0 1.872 0 99.7
2 0.962 9 0.950 0 1.938 9 99.8
3 0.952 0 0.950 0 1.912 5 98.9
SERE 100.1 1.30
4 0.947 6 0.950 0 1.894 0 101.6
5 0.951 8 0.950 0 1.932 2 102.4
6 0.963 2 0.950 0 1.893 7 98.9
2501
e L
T _ 200]
3 <
’2 i S 150f
1 =
= £ 100t
. =5
J A ¢
=50
1. RKBEER 2. 88WE 3. 7KK S1~S6 NA R KI5 0 | . . L L
ARPBER 2. &RKE 3 JFRE S1~S6 AU 17 005 028 048 063 088
FESh 7~8. IRAFRES IR
. . Retardation factor/cm
B2 RbBEEBREZHEEECHA (a) TRAPRUES,
Figure 2 HTLCS of reference and test samples 600
500
N NN — N — N j=}
DL SRR e 3 S 5 A b (X0 D 18 Ak A i 1T AR A3 (B (YD S 2 400
> L
- - v sy Ty e o <
PAAR AR EMI L. R 4 WL KRB TR & m 2
. § . =2 300
B B AEHERE 0 [ P R 0 AR A BT E i
=}
e 22
100 -
R4 HEHZERAE
0 \ \ \ \ \
Table 4 Standard curve regression equation -0.12 0.08 028 048 068 088
HAH
28 kS5 Retardation factor/cm
T Y b 2 ey AR HHRRHL - ( 1y (h) H5h
g8 - e
. LAREE 2 FEE 3 aAKE
JRFEE Y=23 199X —119.08 0.999 9 0.066~0.330 . Py . Y . .
AR ’ ° B3 RAFEREECERMERD TR EHER
b e —9 . L ~ 5 . ~ .
JERE V=28 220X 243.80 09979 0.065~0.325 Figure 3 HTLCS for mixed standard samples and
SEME Y=34 306X —1121.60 0.995 2 0.032~0.160

test samples
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2.2.3 [FMKEERE HERBRABRRER FER.&
EFEX BB T B L4 A6 A5, B 4w
2 pL 32O S R IT IR H A W KRR R
AR EWm BB MEM RSD 4514 1.40%,
1.57% ,1.59 %% . A IZ 7 W b 3 R AT

2.2.4 FEMRKE  fER— HTLC #Z R MR F38 X
SO IRV 1,2,3 pL B W 2 p L 3% (3 5510 2
FAH 5% A% XoF B 64T D0 A L 45 B 30 min i — K 45 R
EH AR ETE 2.5 h WEEARARFF A4, RSD 43 Ji]
1.23%,1.070%,1.50% , % B 2.5 h WA 2 i,

2.2.5 AW 1.3.1 5k A A R O A 5 v
W6 By e KRR TR S EWEN & & 4550
RUARBER SRR B GREIEMRBUMAER RSD 535
H71.50%,1.67%,1.69% , F W IZ T L EE MR I,
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T3 1y 200 pL, £ AT RE &G 200 pL 350 RA . RAE
BRI BOR A 2 pL R B SRR T RE AR L $ R
1.3.3 J7 ik #EAT e IT 3T BEATAE & 3 4 00 2 3 38 [l i S A
RSD . 2531 WFEK S5, RS HL.KRBER T XX . &F
E D E S 34 810 = 4y 5 99.90%, 100, 65%
101.30% sRSD 435k 1.55% ,1.41% ,1.64% , £ W% )7

HER R
23 BUARMBEEZEHEEAMZEINERIPARE
EAXE.EARENDE

KM HTLCS #l HPLC x5 #334 6 U™ S 3 Fh
S BEATINRE I XF 2 B J5 P50 R B0 BEAT THARL L 9 X 2 b
I MIRZE RE #EAT 0T S5 R ILK 6. ik 6 TN, T
g 3 AR A E  RE<T3%, & BH 2 Ry ik e i 2%
oo XF 3 R 3 0 R A SLAEAS ¢ AL 458 R 3

2.2.6  JEEIIBCRIES ORI E A E A A B R 2 RO R B 3 25 S (P>0.05) .
F5 MERKRRRBER
Table 5 Test results of sample recovery (n=56)
WE RS S5 FEMTPE/ mg MAME/mg  WAKE/ mg  EilkR/ % FHEIKEER/ % RSD/%
1 0.502 7 0.500 0 0.987 8 98.5
2 0.510 5 0.500 0 1.014 0 100.3
R % 3 0.494 9 0.500 0 0.983 8 98.9 99.9 155
4 0.512 3 0.500 0 1.024 0 101.1
5 0.489 5 0.500 0 0.973 0 98.3
6 0.507 3 0.500 0 1.028 7 102.1
1 0.466 3 0.450 0 0.932 3 101.7
2 0.482 5 0.450 0 0.954 5 102.3
., 3 0.473 6 0.450 0 0.934 2 101.1 100.5 L4l
4 0.455 1 0.450 0 0.898 6 99.3
5 0.451 9 0.450 0 0.910 3 100.9
6 0.468 2 0.450 0 0.905 6 98.6
1 0.964 6 0.950 0 1.939 3 101.3
2 952 7 0.950 0 1.957 6 102.8
P 3 0.968 1 0.950 0 1.953 4 101.8 101.3 164
4 0.959 2 0.950 0 1.943 1 101.8
5 0.971 6 0.950 0 1.964 5 102.2
6 0.979 1 0.950 0 1.893 2 98.1
F#6 HTLCS 5 HPLC #MEBRFHIMS SRS EELERIEE
Table 6 Comparison of content determination by HPLC and HTLCS (n=3)
KRBHE JrRE HEWEK
= HTLCS ¥/ HPLC#/  RE/ HTLCS#/ HPLC#¥/  RE/ HTLCS ¥/ HPLC#¥/  RE/
(mgeg ') (mgeg b % (mgeg ') (mgeg b % (mgeg 1) (mgeg 1) %
20171206 0.498 5 0.486 7 2.37 0.468 9 0.458 8 2.15 0.965 1 0.961 2 0.40
20171216 0.489 8 0.483 7 1.25 0.473 1 0.463 5 2.03 0.958 6 0.968 4 —1.02
20180108 0.473 2 0.485 6 —2.62 0.459 8 0.468 3 —1.85 0.964 1 0.952 0 1.26
20180115 0.502 6 0.493 6 1.79 0.468 3 0.458 6 2.07 0.975 6 0.959 1 1.69
20180214 0.471 6 0.483 1 —2.44 0.470 2 0.473 4 —0.68 0.963 2 0.951 8 1.18
20180224 0.502 3 0.491 2 2.21 0.463 4 0.458 1 1.14 0.976 4 0.963 2 1.35

T RE=(HTLCS gl & — HPLC 3£ I & () ~ HTLCS ¥ & {5 X 100% ,
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