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HPLC-MS/MS method for simultaneous determination of naringin
and naringenin in human plasma

ZENG Xuan, SU Weiwei, BAI Yang, PENG Wei,YAO Hongliang
(School of Life Sciences, Sun Yat-sen University; Guangdong Engineering &
Technology Research Center for Quality and Efficacy Re-evaluation of Post-market
Traditional Chinese Medicine, Guangzhou 510275, China)

Abstract; The aim of the study was to establish an HPLC-MS/MS method for simultaneous determination
of naringin and naringenin in human plasma. Naringin and naringenin were extracted from plasma by eth-
yl acetate, then determined by HPLC-MS/MS taking isoquercitrin as internal standard (IS). Chromato-
graphic separation was carried out on a Agilent Poroshell 120 EC — C 5 column (3.0 mm x 30 mm, 2.7
wm). The mobile phase was composed of solvent A (0. 1% formic acid, V/V) and B ( methanol with
0.1% formic acid, V/V). The flow rate was 0. 4 mL - min ~'. Electrospray ionization ( ESI) source was
applied and operated in multiple reaction monitoring ( MRM ) mode with the transitions of m/z 579. 1/
270. 8, m/z270.9/150. 7, m/z463.1/299. 8 for naringin, naringenin and IS, respectively. The method
was validated over the concentration range of 0.251 0 ~100. 4 ng - mL™" for naringin, and 0. 503 0 ~
201.2 ng + mL ™' for naringenin, respectively. The intra- and inter-run precisions were within the accept-

able range, and the extraction recoveries were satisfactory. The established method is highly sensitive,
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accurate and reproducible, which can be applied for the simultaneous determination of naringin and nar-

ingenin in human plasma.
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AL (22 Agilent 2y H] ) ; Centrifuge 5415R & =,
R RO L (15 Eppendorf 23 H]) ;3 Vortex-
Genie 2 JRHEIR 7 5 (3£ [E Scientific Industries 2%
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2.1 BERREEEYE

g 5. %A R Agilent Poroshell 120 EC
-Ci (3.0 mm x30 mm, 2.7 um), ¥l HEE
—JK (45:55, BiF ¢ =0.1% HR), WHENK 0.4

mL + min "', FEJEA 40 C.

BT 5 2 % Capillary 4 000 V, Drying Gas
10 L - min~", Neb Pressure 25 psi, Gas Temp 350 °C,
RIS R 1 (ESIT) . Z O g (MRM)
B CHEATARIN , 7 B X BRSBTS - Al
H m/z 579.1/270. 8, Fragmentor 225 V, Collision
Energy 33 V; #li[z & m/z270.9/150.7, Fragmentor
100 V, Collision Energy 12 V; S & H (NFR)
m/z 463.1/299. 8, Fragmentor 128 V, Collision En-

ergy 24 V,
2.2 BAERIESH
2.2.1 sS4 E R e BLR o RS # AR 105

CTHEERMETT . Mg ERGEE, 8T
2410 mL i, FH B, @ =45% HEK
SEAS, Al sl B Rl R TR BE Y 1 mg
« mL ™ RS IEARRE B A T 5 A AT — 10 R
FEFE AR . 4 CORAFE

2.2.2 AAFE R EA R R AR A AL Zwh
R 45 2 e 0 S A R X R A GE e, B 10 mL A
i, FHWEER, ¢ =45% WEEKESR, il
JSEAR R T R R 1 mg - mL T AR AT
o =45% HEEKKEF R ZE 1 pg - mL7',
YER AR AR, 4 CORFER .

2.2.3 B-WABBBRMERGEA  KHRIB
- WA ARG B, 0.2 mmol - L' EEERZE u
W (pH=5.0) ¥, WAL 10 unit - wL™" Y B - H
2 W RS T O VS R o
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2.3.1  f R EARAFGGH A S B AL
KRR AR R WOE R, B 10 mL 8, He
=45% W 7K R B O B o i TR BE 43 R S
10, 20, 50, 120, 200, 500, 1 000, 1 500 # 2
000 ng - mL™", Al Bz 2 & W 4 3k 10, 20,
40, 100, 240, 400, 1000, 2 000, 3 000 14 000
ng « mL ™ AS TERREE TAEM . BLaS M3 200 plL,
SRIG 3 T A A I J5T o R B P S IE AR A AR i 10
L, il R B R R EE 43 i 0.25, 0.5, 1,
2.5.6,10, 25,50, 75 1100 ng - mL™", HhKz
RITEWE DB 0.5, 1, 2,5, 12, 20, 50,
100, 150 F1200 ng - mL ™" ¥ fi A% ERREE
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TARW . Bas 200 wl, K5 20 51 i AKH Rz
JoT e BE P SR o AR 10 L, il B B 5T
FWRED B 0.5, 6, 25 F175 ng - mL™', fli 2
FREWE 5 1, 12, 50 1150 ng - mL ™" ()
I3 A i o
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pL, SRIGHIA B — 7 %) BH I R W VA WE 20 . (10
Unit - wL.7"), B4, 37 CKB 2 he BURJE, i
AP TAER 10 pL, 1857, FINA ¢ =2% WK
W12 pL 1L, IRAIJEIA LR LR 2 000 pL,
WJ%E 1 min, 10 000 r » min~' &[> 10 min (4 C),
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9, LRI RRWT

Y, = 2.882 8X, + 0.002 8 (#li7F5) ,

r =0.9958;
Y, = 4.577 3X, +0.008 4 (Ml %),
r=0.9980

ZERF]: A EAFAE 0.25 ~ 100 ng - mL™" | Hili B¢
FAE0.5 ~200 ng - mL ™" 5Tk BE Vi BB Y 2R G R
Rbrs Bz . Al B R 19 sE R IR %00 0.25
0.5 ng - mL™",
2.8 AEWBEESHERE

R “2.37 TRAEARE R FREERD . LR T
Fhah, SRJETE “2.47 OUR kAL H . HUE & TR
FEdh MU BRAERE A LIS 10 L BEARINSE , 5
LR E . MERRIE s LRI E 3 d, THAHL RS
WL MEWREE . SRR A R A R A
BE(HtLpy . L)) R 2 A G AR MR D
MELR (&L, £2).

F 1 INENRE S HEREE (M)
Table 1  Precision and accuracy of the assay

method ( naringin)

p/ (ng -:1‘14") K 25 RSD/‘% VL %
P T T
(n=5) (n=5) (n=15)
0.2510 0.228 7+0.03 12.27 10.31 91.13 £11.18
0.501 0.5362+0.04 7.83 9.23 107.00 +£8. 38
6.012  5.724 +0.20 3.49 3.56  95.22 +3.32
25.05 24.220+£0.67 2.76 3.69  96.69 +2.67
75.14  75.31 +1.88 2.50 3.32  100.20 £2.52

K2 NIRRT S R (B2
Table 2 Precision and accuracy of the

assay method (naringenin)

p/(og k™) WEWIRSDI% o,
IRV = [T TR TR
(n=5) (n=5) (n=15)

0.503 0 0.502 +0.06 11.29 9.01 99.80 +11.27
1.028 1.001 £0.09  8.59 8.54 97.36 £8.36
12.33  11.840+0.44  3.75 4.47  96.06 +3.60
51.39 50.080 =1. 18 2.35 3.28 97.45+2.28
154.2 153.700 +£1.26  0.82 4.40  99.69 0. 82

2.9 RER[EYZE

Bz | i 200 wl, BRAS N bs AR B,
e “2.47 WURJFIEAL B, EIERIMA ¢ =45%
BEIK 180 WL, SRS 5353 I ACRH I J5T 6 v B2 ) Jo 458
FERL TARM 10 pL, WA WNFR TAER 10 pL, @A
5 min, JHE S5 min, 13 000 r - min "' Z.[> 45 min
(20 °C), fhil#F SAE #£hh .
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Fig. 1

Chromatograms of naringin, naringenin and isoquercitrin in human plasma

A-F. Blank plasma samples from six different origins; G: Blank plasma + naringin + naringenin;

H. Plasma sample of subject at 2 h post dose
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3 TRERHREUEIR (n =3)

Table 3  Recoveries of the assay method (n=3)
Al H Tz 22
p/ (ng +ml. ™) SE /% p/ (ng - ml ™) SIS %/ %

0.501 0 84.09 1. 028 110.7
6. 012 79.85 12.33 109.9
25.05 76. 96 51.39 112.3
75.14 75.53 154.2 112.1

R4 ITIERFEBON (n=3)
Table 4 Matrix effects of the assay method (n=3) /%

ZRE ) /(g - L) p (R (g - L)
L

g 0.5010 75.14 1.028 154.2
1 99. 96 95.73 100. 7 98.23
2 96.77 96. 34 98.57 97.93
3 97.95 98.12 102.7 96. 26
4 102.9 95.85 100. 4 97. 81
5 91.51 95.22 108. 8 95.30
6 103.0 93.97 107.9 94.91
2.11 #EAUEESRERRRE

RS A EHIH, BIA%K, 45R%
s %7 R R AT SRk S RE PRI & AR A i
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3 g s
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REW: DIHEE -k (45:55, ¥% ¢=0.1% H
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HPQERA RN BREIEFIILS; 2R
RPRFRIE O SR IR A 4 R BTk R, AR I
YR 22 DL R e 24 W) 2 i SR o 03 R L EE B
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3.4 B-HEERRENE

fill B H AR R N EBRAL R Ol B R, Al B R
22 I ARAC SR A CHAE M 3% mp i) 3 S Q™= il
B # - WA RERE AL BRI AL SS S . 2 EE
WY, M. MRS R BT, W
S [ R 00 7 P A LK o ) B T AR B, AR
WAL B — A T R I b7 7 A T 8 45 5 A5 U Al
BEER, SR R0 SR it ol B L Al B R
UL H Y

MR SRR B SEVE SFRENE RSD /% (n=3)

Table 5 RSD results of dilute reliability and stability in spiked samples/% (n=3)

p (HEHF) / (ng-mL™")

p (HliEZ) / (ng - mL™")

FHEEIH
0.501 0 75. 14 1. 028 154.2
MRS (RS %) - 3.05 - 2.97
AR AR AT S (TR 10 %) - 1.58 - 3.70
Yo IR S AV 4 C A7 10 d 5.18 2.19 0.74 2.07
M3 AE S, —80 C ¥R 1 ¥k 4.06 3.42 6.21 0.96
MRS —80 CREFHR (2 %) 3.38 1.12 2.92 3.08
MLIEEER —80 CREZRE (31K) 8.10 1.35 8.47 2.73
MHAES - 80 CHRIMEHLE 1 N H 5.10 1.73 5.21 3.67
SRR, - 80 C KA 3 A 8.41 2.04 1.39 4.24
ML RE T RS IR CE 5 h 1.86 4.27 6. 62 0.99
M3 SR AL PR AR 37 CAK¥E 2 h 6.97 1.13 0.70 3.47
IR T AR P BT AR i IR S IS 10 h 8.91 0.56 8.30 0. 94
M2 S AR PR TS V& W= RS 24 h 10. 00 2.05 3.93 4.73
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