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Determination of Scopoletin, Rutin, Quercetin and Luteolin in Sunflower Calathide Powder Extractions by Using HPLC
GONG Run-zi' ,WU Da-gang® , XING Xiao-xia' ,LI Ping-liang*'( 1.College of Plant Health and Medicine, Qingdao Agricultural
University , Qingdao 266109, China;2.Shandong Muxiang Biotechnology Co.,Ltd., Qingdao 266199, China)

Abstract : Scopoletin, rutin, quercetin and luteolin were selected as the representatives of the active ingredients of sunflower
calathide powder extraction against hyperuricemia. A method based on high-performance liquid chromatography ( HPLC) for
simultaneous determination of four compounds in sunflower calathide was developed by optimizing the extraction solution by
QuEChERS method, constituent of purification agents and mobile phases, procedure of gradient elution,and detection wavelength.
The limit of detection and limit of quantification were in the range of 0. 08 ~0. 15 mg/L. and 0. 02~0. 06 mg/L, respectively.The
recovery of four compounds from real samples was in the range of 87% ~97% with relative standard deviation (RSD) of 1. 1% ~
5.2%.Then this method was applied to detect four compounds in products of three sunflower calathide powder.The results showed
that the concentrations of scopoletin, rutin, quercetin and luteolin were in the range of 68. 75~ 179. 41,48. 52 ~232. 35,20. 45 ~
32.47 and 0.34~1. 10 mg/kg. This research would provide a methodology for quality control of active components in sunflower
calathide-based products.
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Tab.1 Linear regression equation,limit of detection(LOD) and limit of quantitation( LOQ) of four compounds

Compound Scopoletin Rutin Quercetin Luteolin
Linear range/ (mg-L™") 0. 08 ~100. 00 0. 15~100. 00 0. 08~100. 00 0. 08 ~100. 00
Regression equation y=72 273x-3 288 y=24 189x+2 589 y=33 696x+4 777 ¥y=89 169x+10 665
Coefficient regression , R? 0.999 5 0.999 4 0.996 2 0.999 6
LODY /(mg-L7") 0.03 0. 06 0.03 0.02
LOQ? /(mg-L™") 0. 08 0.15 0.08 0.08
1.2%(10.00 mg/L) ; 1.2%(10.00 mg/L) ; 1.3%(10.00 mg/L) ; 1.8%/(10.00 mg/L) ;
Intra-day RSD(n=6)
1.2%( 1. 00 mg/L) 0.7%(1.00 mg/L) 3.7%(1.00 mg/L) 1.9%/( 1. 00 mg/L)
1.7%(10.00 mg/L) ; 2.2%(10. 00 mg/L) ; 1.4% (10. 00 mg/L) ; 3.9%(10.00 mg/L) ;
Inter-day RSD(n=6)
1.2%( 1. 00 mg/L) 2.1%(1.00 mg/L) 3.5%(1.00 mg/L) 2. 1% (1. 00 mg/L)

7 :x: Compound concentration (mg/L) ;y: Corresponding peak area;1)S/N=3;2)S/N=10,
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Tab.2 Recovery of four compounds in the sunflower

calathide powder samples (n=5)

Spiked/  Initial” /  Found®/ Recovery/ RSD/
Compound 4 o B
(mg-kg™) (mg-kg™') (mg-kg™') % %
10. 00 9.24 92 2.5
Scopoletin 50. 00 171. 09 46. 87 94 1.6
100. 00 93. 69 94 1.1
10. 00 9.32 93 1.9
Rutin 50. 00 136.73 48.51 97 2.0
100. 00 95.32 95 1.5
2.00 1.82 91 2.2
Quercetin 10. 00 23.74 9. 05 91 2.3
50. 00 47.25 95 1.4
0.50 0.43 87 5.2
Luteolin 2.00 1.22 1.79 89 2.5
10. 00 9.40 94 2.3

¥ : 1) Measured initial content before spiking;2) The measured
total content minus the measured initial content,

D7k BN RSB ER 2 s 5 R R WL AR
R R T M R AR R A TS 0 [ R
235 Sk 92% ~ 94% . 93% ~97% .91% ~ 95% Fil
87% ~ 94% , K1 X A U s 2 3 BBl 433l R 1. 1% ~
2.5% . 1.5% ~2.0% . 1.4% ~ 2.3% F1 2.3% ~
5.2%., PR, 7 vk v B A w8, mT T SE PR AR

(1) 53 BTl 5 o
2.4 SEBRAES RN E
R FEEST ) HPLC S0y ik, s 7 —Fh 2%

FEAE T AL 7= i L K 5 o 7 s 11 5% 46 350 K
i BRI R 3, AR R . RESER AT
Mk Bz 25 R0 A A R 21 S 1L 40l 68. 75 ~
179. 41 mg/kg. 48.52 ~ 232.35 mg/kg. 20.45 ~
32.47 mg/kg M1 0.34~1.10 mg/kg, &AL £ A
R 4 B B e T PR S AR A
JE R AT BB A P I A i rf R — 28 T 2R 7
PRal, AN[E = M SR AL R 4 Bl 1 B iR
), SRR S 1 SR S A
Ko ANFBEMPARRE SR T 05 a1 m T
B2 3 AR ZE | DR I 00 i 7 5 o) 35 A6 4% 280
EEN Ve 3

R3 EBRES T 4 FE SR SR E SR

Tab.3 Detected concentrations of four compounds in

sunflower calathide powder samples (n=3)

Detected concentrations'’ /(mg-kg™')

Sample name

Scopoletin -~ Rutin ~ Quercetin  Luteolin

Sunflower calathide 179.41+ 232.35+ 20.45+x 1.10+
powder solid drinks 18.44 23.92 3.24 0.11
Samples from the first 68.75+ 48.52+ 22.71x  0.34=x

producing area 3.62 9.92 3.77 0.22

Samples from the second 117. 11+ 84.74+ 32.47+  0.40=+
producing area 7.78 9.08 4.55 0.11

7 :1) Result of detected concentrations was expressed as “meanz+

standard deviation (SD,n=3)",

3 it
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AT AL R, DA S o 1% 3t 30 AH 4 g L A e Mo
P G g 5 F I, HE ST T TR S S AR AR A
m PR R T M 3R AR R 1 i AR
AHEE BT 205 i PR H PR L 43
B2k 0.08~0. 15 F10.02~0. 06 mg/L;4 Fib&H
IS TN PSR R 87% ~ 97 % , FA X6t s v Al 22
THER 1.1% ~5. 2%, FKMZITEXN —MZEE R
3 AR St R T M ) 25 A SRR A i 2R 1 T
TR E SR R ARESR AT MR
B R 2R 1Y & 5 5 5 o 68.75 ~ 179. 41,
48.52 ~ 232.35,20.45 ~ 32.47 F1 0.34 ~ 1. 10
mg/kg, FEAFMFE P RE SR TR, %
SE A EAC T B U X 2530 SR o 4RIt 1
e =
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