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Simultaneous Determination of Six Flavonoids in Cyclocarya Paliurus by UPLC-MS/MS

CHEN Zhangjin'?, YU Huali®*, MAO Juhua?, FAN Lei?, WANG Weiying!*(1.Zhejiang Chinese Medical University,
Hangzhou 310053, China; 2.Lishui Institute for Quality Inspection and Testing, Lishui 323000, China)

ABSTRACT: OBJECTIVE To develop an UPLC-MS/MS method for simultaneously determination of six flavonoids(rutin,
hyperoside, quercetin-3-O-glucuronide, isoquercitrin, quercitrin, quercetin) in Cyclocarya paliurus. METHODS The UPLC
method was performed on an Agilent ZORBAX RRHD SB-Cis column(2.1 mmx100 mm, 1.8 um) with a gradient elution of
acetonitrile and 0.1% formic acid in water at a flow rate of 0.3 mL-min~!, the column temperature was 40 “C, and the injection
volume was 1 plL; mass spectrometry used the triple quadrupole mass spectrometry, electrospray ionization source, negative
mode(ESI") and the multiple reaction monitoring mode was employed for the quantitative analysis of six flavonoids. RESULTS
The linear ranges of rutin, hyperoside, quercetin-3-O-glucuronide, isoquercitrin, quercitrin and quercetin were 0.002—0.24 pg-mL™!
(R*=0.999 4), 0.049-4.91 ug-mL"'(R?=0.999 5), 0.504-50.37 pg-mL"'(R?=0.999 4), 0.051-5.12 ug-mL"1(R?=0.999 4),
0.005-0.52 ug-mL~'(R?>=0.999 8), 0.052—5.17 ug-mL"'(R?=0.999 9); the average recoveries were 96.1%, 98.4%, 98.5%, 97.3%,
96.7%, 96.5%, respectively. The RSDs were 1.78%, 1.22%, 1.91%, 1.08%, 1.21%, 1.29%, respectively. The content of six
flavonoids in 16 batches were 0.019 8-0.2537, 0.923 5-15.568 0, 12.987 8-130.5109, 0.1229-12.101 1, 0.007 4-0.573 9,
0.387 7-12.456 7 mg-g~!, respectively, and the content of quercetin-3-O-glucuronide was the highest, which accounted for about
78% of the total amount. CONCLUSION The developed method is simple, rapid, sensitive and specific, which can be used for
the determination of flavonoids and the quality control of Cyclocarya paliurus.
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Fig. 1 Chemical structures of six flavonoids
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Tab. 1 Source of Cyclocarya paliurus

i SR EliR=2 K5 1%
1 i RARC =] 201807 9.7
2 P RARC=] 201809 11.4
3 TLPEIEK 201607 8.9
4 YLK 201609 6.5
5 WL A 201807 9.3
6 WL Al 201809 9.1
7 Wi 7% 201804 10.6
8 WL 5T 201807 9.2
9 M %T 201709 11.4
10 Iyl 201709 11.1
11 W R R R 201807 10.3
12 il E s 201804 8.6
13 SNBSS AR 201806 10.1
14 WTEk X 201807 8.4
15 WL H 201806 8.6
16 WL m 201809 9.6

W KA SRR R

Note: Moisture is measured by drying method.
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Fig. 2 HPLC chromatogram

I-mixed reference substance; II-sample; l-rutin; 2—hyperoside; 3—
quercetin-3-O-glucuronide; 4—isoquercitrin; 5—quercitrin; 6—quercetin.
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Fig. 3 MRM chromatogram of six components in the sample
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Tab. 3 Linear relationship survey of 6 compounds
Ew [l 5 J7 F HHI R EL ZePESFEl/ug-mL! KB /ng-mL! E B /ng-mL!
T Y=1.787X-5.769 0.999 4 0.002~0.24 0.595 2.382
G 2B Y=2.176X+4.709 0.999 5 0.049~4.91 1.404 4913
Hit b 32 -3-O- M A WE R R 1T ¥=1.800X-346.223 0.999 4 0.504~50.37 1.007 3.358
R At Y=1.961X+93.825 0.999 4 0.051~5.12 1.461 5.115
Mk Y=15.255X+44.646 0.999 8 0.005~0.52 1.308 5.230
it R ¥=0.252X+7.138 0.999 9 0.052~5.17 1.477 5.170
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Tab. 4 Determination of 16 batches of samples(n=2) mg-g!
75 T EoE4 %5 Wit e 2 -3-O- 71 % W P R 1T ST i e it R

1 0.0299 6.031 6 47.698 8 7.870 2 04157 4.166 7
2 0.0370 15.568 0 53.747 4 12.101 1 0.4790 3.5294
3 0.026 2 1.3314 31.061 0 0.980 2 0.194 0 2.1958
4 0.019 8 9.867 6 52.043 7 7.161 0 0.492 4 5.1458
5 0.0315 9.2303 70.182 0 5.026 1 0.5328 0.568 3
6 0.026 9 8.5525 40.1052 11.765 1 0.238 1 0.6380
7 0.0413 42971 77.497 1 2.201 6 0.0103 1.492'5
8 0.0210 2.5520 46.121 6 10.618 6 0.226 9 1.810 1
9 0.141 0 44346 34.637 1 5.7322 0.3210 12.456 7
10 0.0309 3.0235 34.058 0 1.805 8 0.2750 44302
11 0.036 4 12.010 7 56.009 3 10.757 6 0.500 4 22225
12 0.059 5 0.9235 12.987 8 0.1229 0.008 7 5.928 5
13 0.144 6 2.456 9 52.129 1 5.949 6 0.063 1 9.273 2
14 0.253 7 6.3979 130.510 9 2.2440 0.007 4 4.0198
15 0.029 5 1.714 6 60.603 6 1.006 6 0.217 1 0.38717
16 0.027 6 4.700 1 67.248 4 2.6059 0.573 9 0.5503
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I-UV spectrum of quercetn-3-O-glucuronide and isoquercitrn; Il -UV
spectrum of peak 5# in sample and quercitrin.
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