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Determination of 3 kinds of furanocoumarins in dried citrus slices by ultra
performance liquid chromatography

LI Bing, QI Yan, FAN Sai, CHEN Dong, ZHAO Rong*

(Beijing Center for Disease Control and Prevention, Beijing 100013, China)

ABSTRACT: Objective To establish an ultra performance liquid chromatography-photodiode array detector
method to analysis 3 kinds of furanocoumarins in dried citrus slices. Methods The samples were ultrasonically

extracted with 40 mL ethyl acetate for 40 min twice. Vortex-assisted extraction were then repeated twice using 20 mL
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of ethyl acetate for 10 min. The ethyl acetate extracts were combined, concentrated to dryness in a rotary evaporator at
30 °C. The determination was carried out using an Acquity UPLC HSS C;g SB column (2.1mmx150 mm, 1.8 pm) with a
flow rate of 0.3 mL/min, column temperature of 30 °C, and detector wavelength of 310 nm. A gradient elution was
performed with mobile phase A water and acetonitrile as mobile phase B. Results The 6°,7’-dihydroxybergamottin,
epoxybergamottin and bergamottin showed good linearity within 3.00~300.00 pg/mL, 4.32-432.00 pg/mL and
4.12-412.00 pg/mL with correlation coefficients greater than 0.999. The limits of detection were 0.09-0.17 pg/g. The
limits of quantitation were 0.31-0.57 pg/g. The average recoveries with 3 concentration levels were 94.4%-99.1%.
The relative standard deviations were between 2.7% and 4.7% (n=6). This method could separate 3 kinds of
furanocoumarins in dried citrus slices well in 25 minutes. The developed method was successfully applied to determine 3
kinds of furanocoumarins in 18 kinds of dried citrus slices and powders. The content of 6°,7’-dihydroxybergamottin was

between 1.52 and 159.04 pg/g. The content of epoxybergamottin was between 49.57 and 60.09 pg/g. The content of
bergamottin was between 1.49 and 248.71 pg/g. Conclusion The established method has good repeatability and high

accuracy, and can be used for the 3 kinds of furanocoumarins determination in dried citrus slices.

KEY WORDS: dried citrus slices; furanocoumarins; ultra performance liquid chromatography
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FE5HIIES) . ACQUITY UPLC HSS Cig SB fAii4:(2.1 mmx
150 mm, 1.8 pm). Acquity UPLC BEH C;s f&if41:(2.1 mmx
150 mm, 1.7 um). Acquity UPLC HSS T3 2.1 mmx
150 mm, 1.8 um)(3E [ Waters A F]); 0.2 pm WHP 3L 2i: 3§
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Table 1 linear equations, regression equations, LODs and LOQs of 3 kinds of furanocoumarins

E 2R M VE B/ (ug/mL) EYEWE LIPS (0] LODs/(ug/g) LOQs/(ug/g)
6, 7-— BRI FE 3.00~300.00 Y=2.98x10*X-5.03x10* 0.9994 0.12 0.38
WEBFME 4.32~432.00 Y=3.21x10*X-8.98x10° 0.9999 0.09 0.31
hFAH & 4.12~412.00 Y=2.40x10*X=7.72x10* 0.9992 0.17 0.57
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e BRI SE 1.3 J5 kit AT 3 /U B KT A b (el s,
B ACETEATINGE 6 IR, T BN AR X AR i w22,
U372, 45 SR 3R B 3 Rk meg 7 57 2R 1 (RT3 R 94.4%~99.1%,
W E(E AR AR UEIR2ZE N 2.7%~4.7%, Ui i BA R
4 VE RS B FIAR 25 B

R2 3MKEEERMBEENEBRIEE R (n=6)

Table 2 Results of tests for precisions and recoveries of 3 kinds
of furanocoumarins (n=6)
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Table 3 Content of 3 kinds of furanocoumarins in dried citrus
slices and powders (pg/g)

sy 7? E/g ?f:;; e /% *%gﬁﬁ FEEREFR  OT-TRIE TR R TR
PUklA 1 57.69 58.76 44.36
30.00 75 4.2 PUkl A 2 87.35 49.57 73.16
6 T-RIEMFE 7098 60.00 96.7 43 T 159.04 60.09 126,69
120.00 98.3 2.7 BT R Tr Tr 84.57
43.20 98.4 3.3 TR 2 Tr Tr 64.10
TR 98.35 86.40 94.4 4.7 VTR RE A 3 Tr Tr 97.66
172.80 98.3 42 e Tr Tr 38.16
41.20 97.7 2.7 HTE Tr Tr Tr
(SR 125.31 82.40 95.6 4.0 A1 Tr Tr Tr
164.80 99.1 32 EA 2 Tr Tr Tr
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