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Simultaneous determination of flavanones and nobiletin in citrus
medicinal resources by using SPE-HPLC-DAD methods
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Abstract : Contents. of five flavanones such as narirutin, naringin , hesperidin, naringenin and hesperetin as well as nobiletin in
five citrus medicinal resources were analyzed. Huajuhong, Chenpi (dried tangerine peel) , Qingpi,Juluo and Juhe were extrac-
ted with 70% ethanol aqueous solution ; extract solution was diluted and then cleaned and concentrated by Cig solid phase ex-
traction column. A revetse-phase HPLC gradient elution with 0. 5% acetic acid (aq. ) and methanol as mobile phase was de-
veloped for separation ;a diode array detector (DAD) was hyphenated to scan UV spectra for the qualitative analysis ; quanti-
tation was.achieved respectively at 283,285,290 and 335 nm. Under above conditions, the six flavonoids were base-isolated ;
the external standard method for quantitation showed good linear correlation ( R* =0. 999 8) ; recovery rate was between
95.83%-103. 56% ; the relative standard deviation was between 2. 90% -8. 78% . The results of sample content analysis
showed that Qingpi had the highest concentration of narirutin 10. 49 mg/g, naringenin 0. 327 mg/g and hesperetin 0. 129 mg/
g; Chenpi had the highest concentration of hesperidin 10. 78 mg/g and nobiletin 1. 74 mg/g; Huajuhong had the highest con-
centration of naringin 19.20 mg/g. This method is suitable for accurate qualitative and quantitative detection of flavonoids in

citrus medicinal resources.
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Fig. 1 Chemical structures of six citrus flavonoids
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Note ; 1-Narirutin ;2-Hesperidin ;3-Naringin ;4-Hesperetin ; 5-Naringenin ;6-Nobiletin.
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Table 1  Collection and retention of Chénpi flavonoids, in different ethanol concentration dilutions by C,; SPE
YN -2 - ' . . .
i PHRBUR i) | mibgr fo it BrE  IHE
Ethanol volume A 2 - . . . o
Name . Narirutin Naringin Hesperidin Naringenin Hesperetin Nobiletin
fraction
o B 2K 55 ] 30% 3.18 £0.25 0.114 £0.02 7.30 £0.05 0.078 £0.01 0.011 £0.01 1.18 £0.02
Chenpi flavonoids
(mg/g) 10% 4.72 £0.22 0.136 £0.02 8.03 £0.06 0.082 +£0.01 0.018 £0.01 1.20£0.03
=]

5% 5.85+0.23 0.145 +£0.01 10.45£0.05 0.089 +0.01 0.023 £0.01 1.73 +0.03
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Table 2 HPLC mobile phase gradient elution procedure

B AHZH R Mobile phase composition

PRI o
Elution time A HEE B 0.5% Rz
(min) A Methanol B 0.5% acetic acid
(%) (%)
0~10 40 60
10 ~22 40 ~ 100 60 ~0
22 ~25 100 0
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Fig.2  HPLC chromatograms of the mixed flavonoid standard
solution and citrus medicinal resources samples
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5-Hesperetin; 6-Nobiletin; A-Chenpi; B-Juluo; €-Qingpi; D-Huaju-

hong; E-Juhe, ; Ultraviolet wavelength :285 nm.
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Table 3  Regression equation, correlation coefficient and detection limit

N 5 V) LI" R

Y14 Il W RR il ERR
Grou, Regression equation Correlation coefficient Detection limit Quantitation ~ limit

g aression 4 ’ (pg/mL) (pg/mL)

ZEFF R Narirutin A=3.8x10*C-0.45 x10? 0.999 9 0.811 2.703

FHiZ 1 Naringin A=5.88x10*C-0.1x107 0.999 9 0.124 0.413

1 Jz 4 Hesperidin A=6.38x10°C -0.28 0.999 8 0.001 0.004

& )iz 2 Hesperetin A=2.76 x10°C -5.74 x10? 0.999 9 0.024 0.079

#1 J 2 Naringenin A=1.22x10°C -0.46 x 10" 0.999 9 0.031 0.104

JIIBf i % Nobiletin A=1.30x10°C-0.51 x102 0.999 9 0.158 0.528

TE: A NUETEIR, B0 mAU; C MR, A7 pg/mL,

Note: A is the peak area in mAU;C is the concentration in pg/mL.
2.6 fiRENRLE

YR PR IR [7) 5 6 A ] — b AR B ARt P47
— 3 R E A & &, 55— A A A1 R
B R BE B2 b i i, #8132 TR 95

P A A AT, F 2.1 2.2 TR A, i 2
SEBRIAS AR ) 5T 0 BB DA E A T ]
R, IR AR AR IR 22 , 45 R N3k 6 N, &4
J 1 AR R 95. 83% ~103.56%
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Fig. 3 UV“spectra of six flavonoids
TE 1 BRBE B 5 2- 2 A Ml BT 5 3-B R s 4-Hl1 BEH 55 M K 385 6l B3R s B AR AR A IS, 7 s AR AR Sy 2R S5 5 (1R X ) B
Note ;1-Nobiletin ;2<Narirutin ;3-Hesperidin ;4-Naringin ; 5-Hesperetin ;6-Naringenin ; the abscissa

is‘the wavelength in nm;the ordinate is the relative response of the ultraviolet signal.
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Table 4 Repeatability test results

o™ (3 0 s 0 e
=75l Bz Narirutin 6.108 6.083 6.1 6.178 6.176 6.129 0. 66
11 Ji2 " Naringin 0.136 0.138 0.139 0. 140 0.142 0.139 1.60
i 9 aca Hesperidin 12.507 12.479 12.499 12.657 12.657 12.560 0.64
il fz Z Naringenin 0. 101 0.102 0. 101 0.102 0. 101 0.102 0.49
& Hesperetin 0.019 0.019 0.020 0.020 0.020 0.019 2.55
J1| % 2 & Nobiletin 1.739 1.703 1.744 1.740 1.748 1.735 0.93

2.7 HEBHARARLEMSE
B 5 PG 25 SRR 1.3.2 Fi11.3.3 kb3
AT, 45026 7 B, BT e thag 24 v Js 44 &

A A B R AR RS 4
BRI RN R B3R 5 BRAGRZ AN, FoAl 4 FRAHAR 25 11
R AR . AR 25 TSI BT LS
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Table 5  Stability test results

243 Group

(mg/g) 24 h 48 h 72 h
2EF Mz Narirutin 6.10 20.11 6.17 £0.12 6.21£0.10
T J #F Naringin 0.14 +0.02 0.13 +0.01 0.12 +0.01
f 24 Hesperidin 12.50 £0.5 12.48 +0.4 12.48 £0.5
Ml 2 Z Naringenin 0.10 £0.02 0.12 £0.01 0.12+0.01
{8}z % Hesperetin 0.02 +0.01 0.022 +0.01 0.022 £0.01
JII B4}z % Nobiletin 1.70 £0.03 1.70 £0.02 1.70-+0.02

BEFRAL T RN Br2e st . PR T I R4 ARG mg/g) A RARAORIAZ A 10. 5 A5 IEREZLAY 3. 6
B B B 2 Al B AR B, P AT A ARARZL A D s e B Jo o il B, L e
B P S A B S i (10,49 mg/g) 208 S BRI 25 SRR B 19, ik 3 19. 20 mg/g, 2
B MIRAIAREAZ I 40 A% R B P AR BEHF & e (10,78 S i de IR PR BERY 137 475 A % rh R A H vl B

RO INAREIE
Table 6 Spiking recovery

H4 FER AR & AN DA i [l g RSD
érou Background content Known scalar quantity *Measured amount Recovery rate ( 0/ )
@
b (mg) (mg) (mg) (%)
ZEFA AT Narirutin 5.86 5.00 5.18 103.56 3.27
¥ iz Hesperidin 10.78 1000 9.96 99. 60 4.75
1 )2 Naringin 0.14 0.10 0.097 96. 80 3.29
Hl1 iz 2% Naringenin 0.103 0.10 0.096 95.83 2.90
¥ fz Z% Hesperetin 0.021 0.10 0.096 96. 00 8.78
JI1 B4 iz & Nobiletin 1.74 2.00 2.02 100.78 5.41
R SHHBHAREPERMERSMIIGEEENESE
Table 7 Flavanone glycosides and nobiletin content of 5 citrus medicinal resources.
% & Content (mg/g)
WMoy
Group 7353 HE (4 Ean T4 15 #%
Chenpi Qingpi Huajuhong Juluo Juhe
25l E2 7 Narirutin 5.86 £0.20 10.49 £0.21 0.41 £0.05 9.04 £0.22 0.26 £0.01
1 52 Naringin 0.14 £0.03 0.41 £0.02 19.20 £0.53 0.15£0.01 ND
18 Ji27H Hesperidin 10.78 £0.23 9.54 £0.14 2.99 £0.11 6.58 £0.32 1.03 £0.11
#ili iz 2% Naringenin 0.103 £0.02 0.327 £0.01 0.326 £0.02 0.144 £0.01 0.040 +£0.01
¥ fz & Hesperetin 0.021 £0.01 0.129 £0.05 0.026 +£0.01 0.013 £0.01 0.010 £0.011
J1 % iz Z Nobiletin 1.74 £0. 14 1.41 £0.08 0.52 +0.05 0.023 £0.01 0.013 £0.01
3 &ig [ R A SR A 0T W A0, R P v MR (3 0 25 6 il

ABIFEI A T —E R ER A2 B, A SRS EIE 45 & Of B it 8] A 1k 0 B
GRS BB N R R F R I R o i O G el REAG I8 , SR FH AR IE 7648 W) Joi (4 Foe R D%
M7 R 70% CREEAR KR BOR M B A S i S5 RS W] e A s BT L R
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g) s MM R 8 R 3R Bk K2 A A A 25 T R
g BB % RN bR BICRE S 95. 83% ~
103.56% ,RSD #7 0.49% ~2.55% , HA7 B U (k%
BRI . %S TR AL HPLC X R A 2Y
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