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Comprehensive Determination of Furanocoumarin Derivatives in Citrus Juice
by High Performance Liquid Chromatography
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We studied a reverse phase HPLC method employing a simple acetonitrile: 0.1% phosphoric acid aqueous solution
gradient as the mobile phase for the determination of furanocoumarin (FC) derivatives, such as bergamottin (BG) and
6’,7’-dihydroxybergamottin (DHB), using UV detection. Anthracene was added to samples as an internal standard. A
Capcell Pak SG-Phenyl column (4.6 mm [inner diameter] X 25 c¢m; particle size 5 mm; Shiseido) was used, and the flow
rate was set at a constant 1 ml/min. A photodiode array detector was used because it reveals the characteristic UV-ab-
sorption spectrum of FCs, commonly with 311 nm as the maximum wavelength. Furanocoumarin derivatives in pomelo
juice (PJ) were detected by the method and compared with those in grapefruit juice (GJ) and orange juice (OJ). GJ
contained 3 kinds of FCs, BG, DHB and bergaptol (BT). OJ had no FCs. On the other hand, PJ contained 8 kinds of
FCs including BT, BG and DHB. This FC detection system may be effective for identifying foods and beverages that in-

teract adversely with drugs.
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L7z (47.4um) (Figs. 1, 2). [REIkRIC, #FH7 fR%E
DEME GIIZTEEIND FCs Z2HE L ZHEE, W
THDOT T2 RIZBWTHEEFCs & L T BG,
DHB, KU'BT #3897 (CE¥EELS.D. &L TH
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Fig. 1. UV Spectra of the Furanocoumarin Derivatives in GJ
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Fig. 2. HPLC Chromatogram of the GJ Extract
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Fig. 3. HPLC Chromatogram of the PJ Extract
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YA 0) bzht (%% 31.9,29.5 kX 147.4um). &
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BG, DHB % ® FCs 13 GJ 23i% %9 % W+ A
HORRMETHSEEA5NTNS. 2 In vivo
FHIRICK D4 DMEINR SN TE D, HALE
MICHEETHEEFCZ2, BGTHDET D
BB B —T5, DHB T K 0 3 WA AR R iE
ERHUZETOR/EDERIBREINTNS. 20 X
7=, in vitro FHRICB W THE S R P450 3A4 [H
EEMEEIRT EIND FC 2 K10 O+ H1EH
BT sEERBIIITONTVWARN, TR8bb5,
FCs OEYIHHANER N DZF G0 % EEEIZFEA
ENTVWDHOD, TOFHMICBET 5 a7k —/
REZESNTOWRVWONBIRTH 5. OGS
BAHHZICEG I NS MMFED FCs 23 HH BHAEH O
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#HEZB5HbDEEZILNS.
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%. 4[al® HPLC-PDA {£Z& H W= Tld, GJ
HIcEHFE N5 3 ED FCs TH 5 BG, DHB, BT
2ILIT 311 nm Z KRR & &9 54 L 2 UV
WA R ML ERT ZEE2RH LU~ (Fig. 1),
SE TR LHERMHITBNT, BGHEMNHEDIL
FREZRTARDBBMEINTND. D3 HEHED
FCs IZHBDHEEMN S, T ORHMR AT MLE
SALICHERT2HT 5 FCHBBICHKRT S DD E
EZA, ZOWEEAT SR OWERIT 311 nm DR
RRINZRETEZ 2L EERBIIAENTDH S EHER
L7. =2 7T, HPLC-PDA {##%# MW T, Hiilk GJ
KO GI DA OMREERITICE B S NS EEED &
% FCs OMFENIs i 2 ik & 7.
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P450 3A4 12k 57 A M2 70> 0 68 KEEALIEME
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%, EBE, BBEERFCIBVWTYZOY AZADIMH
BEENRAODOBRICE > TERLAEZETZ2HED
HBH.DZEIT, PIIZBT % FCs DFENIRR %
GI KX 0O LRMRICEH A, ZDREE, PIHICIE
311 nm % HKWIHE E &9 5 BG, DHB, BT &%
OIFEHEOE - 2R Lz (Fig.3). 2D
FCs |32 BG &xU' DHB & & 12 PJ O EWHEMEA
IZHG LTS TREMEMER I NS,

AR BV THFE S 172 FCs O M8FE M 72 f H
X, ExoREYTICEAIND FCs O —F44)
WZERRRICUZ. ZOHER, EWiaEhoERFIC
BT 2 Y — WM EAER O TR &% N ELEICE 7S
V=Vl BbDEEZD.
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