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Simultaneous Determination of 8 Active Components in Dendranthema indicum by UPLC

FAN Shuaishuai', TIAN Wei"**, WANG Xiang"**, GAO Le"*’, TIAN Yurou"”’, NIU Liying"*’(1.College of
Pharmacy, Hebei University of TCM, Shijiazhuang 050091, China;2.Hebei TCM Formula Granule Engineering
& Technology Research Center, Shijiazhuang 050091, China;3.TCM Formula Granule Research Center of Hebei
Province University, Shijiazhuang 050091, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of 8 active components in Dendranthema
indicum, such as neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, caffeic acid, isochlorogenic acid C, luteolin,
monososide and apigenin. METHODS: UPLC method was adopted. The determination was performed on Waters ACQUITY UPLC
BEH C;s column with mobile phase consisted of 0.1% phosphoric acid solution-acetonitrile (gradient elution) at the flow rate of 0.3
mL/min. The detection wavelength was set at 335 nm and column temperature was maintained at 35 °C. The sample size was 1 pL
and sample room temperature was 8 “C.. RESULTS: The linear range of neochlorogenic acid, chlorogenic acid, cryptochlorogenic
acid, caffeic acid, isochlorogenic acid C, luteolin, monososide and apigenin were 0.140-1.680, 2.211-26.532, 0.178-2.136,
0.056-0.672, 0.460-5.520, 1.260-15.120, 2.725-32.700, 0.120-0.144 ng (#>0.999 6), respectively. The limits of detection were
0.02, 0.02, 0.02, 0.01, 0.01, 0.01, 0.04, 0.01 ng, and the limits of quantitation were 0.06, 0.07, 0.07, 0.03, 0.04, 0.04, 0.13,
0.02 ng, respectively. RSDs of precision, stability (10 h) and reproducibility tests were all lower than 2% (n=6). Average
recoveries were 97.05% -102.04% (RSD=1.03% -1.65% , n=9). CONCLUSIONS: The established method has high analysis

speed, high sensitivity, high resolution, good repeatability and accurate results. It can be used for simultaneous determination of 8

active components in D. indicum.

KEYWORDS Dendranthema indicum; UPLC; Active components; Content determination

W3 A0 2w I H 2, R 35 BHE 1) B 4 (Chrysan-
themum indicum L .) W TIESRAENT , AT ISR 15
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05 R FH AR 2 B0 AH A3 (UPLC) 75, LB 25 48 25 0 LA K2
ALK BT AT R 42, 2R 40 Hedss T P35 16 25 #4 Ak

HEZED; 2018455 29 5 151

RO B R IR SRR | e Sk SR L WP | 7 2 B TR
C ARBRFH SEAH o aR 8 Ml Ik i o0 i &5 8 22 5
FIHARZ A, i 1k X FEAIT ST, W S 2 6 24 1 MUK B0
PRI 2 (] YR R 1 O %, P 2 AR ST v A 58 3
TIPS FHAR A P 22 0 6 AR B

1 ##
1.1 {88
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Tab 1 Source of 10 batches of D. indicum

5 s i 5 s 4

sl 1609151 (e ) 1706142 T2
s2 1609153 eI §7 1706143 WHLEN |
83 1609159 ERAI S8 1706201 WL
54 1706041 By $9 1706202 LR 2
55 1706141 WL R $10 1706203 R 2

2 FiEEHR
2.1 @it&H

{635 FE . Waters ACQUITY UPLC BEH C,5(100 mmx
2.1 mm, 1.7 um) ; i ah A : 0.1 % R IE R (A) -2 (B)
o B 9k i (0~3 min, 10% —13% B; 3~8 min, 13% B;
8~12 min, 13% —15% B; 12~15 min, 15% —30% B;
15~17 min, 30%B; 17~19.5 min, 30%—70%B; 19.5~
21 min, 70% B; 21~21.1 min, 70% —10% B; 21.1~25
min, 10% B) ; i i# : 0.3 mL/min; & M+ : 335 nm; 4
235 °C; AR 1 uLs FEA TR 8 °C.
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mL S, 00 75 % H B RO 2 R ST, RIS
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B 20 min, 120 H i P2 G 8 ;s ZROMK 10 45, kG
W, SCK AR 15 min, 120 H 5 R 2 PG g 558 245
VEZGit . A F 2 IR, H A A1, 50 °C H25 i ik 45
FEZY 2 500 mL, BPA5 BT vk iR 0.2 g/mL AT 55 16 )5 24
MW
2.2.3 HEAAEE OB 4R L mL, & T
25 mL i, 1 75% WG B 2 20 5, & 20 min, 4
R EW, BIAR B 45 10 K AR A A . QT 34 16
JEZGR R (i =50 247 0.1 g, KB ke , B T H 28
FEH R, A 75 % B EE 50 mL, %5 2€ , FRE i, #8 7H Ak
FH(Th# . 250 W, #1554 . 40 kHz) 30 min, 504, FR B, 0
75 % H BEEA M R IR 1 S i, AT, DB . ISR, B
BPAG LA A S VA
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Tab 2 Results of linear ranges investigation of 8 ac-

tive components in D. indicum

%) EEDigE: r AN ng
HARIER =106 X 107v-643.20 09999 0.140~1.680
SIER =9.06x 10°v-9 78537 09999 2211~26532
F IR 7=9.82% 10%-831.25 09998 0.178~2.136
OINERR y=163x 1043312 09998 0.056~0.672
FRFRC y=201x 10-12873.51 09999 1.260~15.120
NG y=242x 10x-5 583.24 0999 6 0.460~5.520
ST y=132x10%-9 091.19 09999 2725~32.700
IE3 =115 x 10%-158.93 09999 0.120~0.144
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“2.17 T A S SRR E 6 IR, IE SR A I TR
EME LG 3 1A, AR AR s {50 ey 10 1B, 158
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0.02.,0.02,0.01,0.01,0.01,0.04.,0.01 ng, & &R 5 K
0.06.0.07.0.07.0.03.0.04.0.04.0.13.0.02 ng.
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B EE M R AT
2.8 TREMIXE

i 288 R[] — 73 T 2 46 K B (L5 : 1609151) , 4%
“2.2.37H T ikl A AR A a0 TR S 0012,
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MR R ER FR sk iR IERR ek R C R B R 58
AT TR R WA RSD, 45 53 510 1.45% .0.65% .
0.82% .1.22% .1.07% .1.60% .0.56% .1.56% (n=6) , 3
BRI TR AE 10 h NFAsE M BT
2.9 INEEE R

B R 0 B 4 AR K B (415 : 1609151) 9 77,
By 0.5 mL, J3 5 4% 4F dh b H AR B3 &% Y 80%
100% .120% NS X BRIV AW, B KA il
3y, #“2.2.37 WUF Jr A A A R, #2217 R
ERESF A TINE o S BTSSR R R AR R R | sk
JRIR IINMERR 4R R C R BB REHF ST TSR
S RS 45 A3 S XA RT3k A 101,51
97.05,98.60, 101.45, 97.84, 100.67., 99.86, 102.04, RSD
WK N 1.48% . 1.65% .1.32% . 1.09% .1.22% . 1.57% .
1.25% .1.03% (n=9) , F WA J5 7L I HERR B L 4T
2.10 EENEREBE

BUREHE S BF 4G A6 2544 0.1 g RO B 45 76 7K B
1 mL, #%°2.2.3" WU N Jy il a5 B it i i, ¥ 2. 17 3R
TS BT, W 25 I B0 1 B i RN 7% 3 45 21
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Horb w8 RO B3 19 5 (mg) , MR )
)& (mg) .
®3 10#FRAEAMSENEL R (mg/100 g)
Tab 3 Content determination of 10 batches of D. indi-
cum(mg/100 g)

S5 SRR SER REER W RERERC  ARER SR RR
Sl 2598 39832 3530 10.72 149.00 5520 134840 1077
§2 275 34641 .17 1130 123.67 5235 96241 878
$3 2408 39633 25.66 125 135.04 3186 213993 1283
\ 1543 22167 17.38 282 107.30 2048 195433 1188
§5 1168 20271 13.18 443 70.14 2445 101490 547
S6 1198 212.80 1438 3.69 75.51 2073 117034 7.06
§7 1462 20337 16.71 2824 103.81 2891 1366.67  8.64
8 1720 28246 229 122 97.28 3700 117316 644
89 2011 28942 26.40 2020 144.67 5364 103537 879
S10 2086 435.85 3031 8.01 158.12 3690 215255 1141

F4 10MBFFEAMBESENELF (mg/100 g)

Tab 4 Content determination of 10 batches of water

decoction of D. indicum(mg/100 g)
B9 PHER SER BSER MR RRERC  AEER  REF PR

Sl 2059 264.00 2519 933 8257 1900 46532 227
§2 2051 25347 26.69 10.53 73.69 2009 33752 174
$3 2460 31356 3123 741 7093 3086 62390 246
4 1831 139.25 2433 28.64 83.20 13.63 59029 264
§5 13.35 13247 17.92 6.19 5794 1569 38736 167
S6 1399 14113 18.88 5.88 60.04 16.10 39251 162
ST 18.93 119.84 2341 3L17 81.43 1500 41040 223

8 1905 211.66 26.83 8.64 8220 2067 43500 217
9 2355 193.09 324 2410 109.56 2902 34905 261
S10 288 33337 39.13 10.65 140.53 2L 66634 376

®5 10 EFHLAMAKRE R SFFERTHEBE
(%)

Tab 5 Transfer rate of 8 active components in 10

batches of D. indicum and its water decoction
(%)

05 WARR SRR RSFM MR MEMC  AREF  REF X
sl M2 6628 06 8700 5541 Ma o 32D
0T BT RN% B 909 498 3507 1985
S ™I w1027 28 9685 2906 19.18
S& LS8 6282 1998 1549 74 1463020 22
$§ 1428 6535 1359 13968 8261 6419 3817 306

\ 12947 5893 14012 11037 78.44 5189 3003 2580
§7 110.75 7493 12038 119,61 84.50 5855 3708 33.69

8 117.13 66.72 12212 11933 5.3 409 B 2964
89 107.29 7649 12910 13300 88.87 5720 3096 3295
S10 79.27 66.28 73.06 §7.01 5541 344 351 2112
3 g

3.1 X REERE

H AT $F 45 46 1 T LA ST LA R — R X L2 4
HEFT 7 I, (RSB i o P 3 i v R B 44 R /K Bl
W, A SE DIOK RO 5 250 R 4y Brxb 4 3l 5
W7 FHAE A% 2R VEXT BUBIFY. , ER T I AR 1 P A9 R
XoF HF B A0 G PR A3 (R BUSCR | & BB 45 A6 i A DL S
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WY BG40 245 M FIK TR OB 4 R S B R L Bk S IR
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Sy HEAT IR I , s e 1 B — o B AN A R
AT DA o4 T8 A 5 R4 ) BF S AR 25 0 1 S i, S BT 4
A1 JBT 0 s 9 T DR P 24 B LA 2 1 5 N 22 # B 1Y
5 IR
3.3 BILFHIRE

K2 BN B 25 46 (4 43 BT B S A AR R e B AL e
HPLC, A2k UPLC, #5353 HPLC J5 175 24 1 ]
BT FE S /D 0 PDA i K 5=, 58 T
AR B IS B, 45 R AE 335 nm 15 29 (35 &
(S B2, 2R LA YT LA TR] B ;R A, A
FH AT A i T B2 SR A A AL IR rh AN RS ) 1
LAY, 50T 4 46 1 S5 e 4 i SR HER 2%
34 MEZERDH

O R g R AR AN [R]  H ) B 5 AR 2R ALK R
TR A B 25 SRR, BRIV 2 [A]— 7 b i T et 2
ZEARTE o DRI, TE SRR 45 46 Y iAo, 0 e A B B i 4%
il 7 b, [ T DX SR A i TR S A o) LT o
KEHU M ER IR | Bk St B2 AR 1) 54 7% 358
i1 100% , A0 HL YR IR BERE 1225, AT RE 2 AE /K B 1) 2o 2
oA PR B AR AL S TS 3
S ik
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