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Simultaneous determination of 12 kinds of flavonoids in different parts of
‘Hongmeiren’ citrus by high performance liquid chromatography

ZHANG Fang-Fang, ZHANG Jin-Jun, XIAHui-Li', ZHU Huan-Zhi

(Taizhou Food Inspection Centre, Taizhou 318000, China)

ABSTRACT: Objective To develop a method for the simultaneous determination of 12 kinds of flavonoids
(eriocitrin, narirutin, naringin, hesperidin, neohesperidin, rhoifolin, didymin, poncirin, naringenin, hesperetin,
nobiletin and tangeretin) in ‘Hongmeiren’ citrus by high performance liquid chromatography. Methods The sample
were untrasonically extracted with methanol solution, separated by SunFire Cg column (250 mm x 4.6 mm, 5 pm)
using methanol and 0.2% acetic acid aqueous solution as mobile phases by gradient elution, and detected at 287 nm.
Results All 12 kinds of flavonoids compounds had good linearity within their respective ranges, the correlation
coefficients (r) were not less than 0.9998, the limits of detection of 12 kinds of flavonoids were in the range of
0.08-0.50 pg/mL, the spiked recoveries were 90.25%—110.80% at 3 concentration added levels, and the relative
standard deviations (RSDs) were in the range of 1.69%-3.70%. Conclusion This method has high accuracy and
precision, and is simple and rapid, which is suitable for simultaneous detection of flavonoids compounds in

‘Hongmeiren’. The main flavonoid compounds in ‘Hongmeiren’ citrus are hesperidin, naringin and didymin, and the
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amounts and distributions have significant differences in the peel and pulp.

KEY WORDS: high performance liquid chromatography; ‘Hongmeiren’ citrus; flavonoids compounds; different parts
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Table 1 Gradient elution conditions
DEBE ] /min
15 18 25 28 30 35
V onm/% 30 30 50 70 9 98 30 30
Vom0 70 70 50 30 10 2 70 70
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Fig. Chromatograms of 12 kinds of flavonoids under 330 nm and 287 nm wavelengths
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Fig.2 Chromatograms of different columns (50 pg/mL)
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Fig.3 Chromatogram of 12 kinds of flavonoids (50 pg/mL)
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Fig.4 Optimization of extraction solvent (n=3)
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Table 2 Linear equations, linear ranges, correlation coefficients, limits of detection and limits of quantitation 12 Kkinds of flavonoids

EW By 2 PEVEEl/(ug/mL) AR H() i H BR/(ng/mL) E H PR/ (ng/mL)
EHLRAY Y=7.620045x10°X 2.0~200.0 0.9998 0.48 1.60
ZE A R AT Y=7.251328x10°X 2.0~200.0 0.9999 0.49 1.63
i) =aes Y=8.064600x10°X 2.0~200.0 0.9999 0.48 1.60
B B 1 Y=8.811838x10°X 2.0~1000.0 0.9999 0.45 1.50
iR R Y=9.732262x10°X 2.0~200.0 0.9999 0.35 1.17
LigEges Y=5.113366x10°X 2.0~200.0 0.9999 0.50 1.67
TR Y=8.013011x10°X 2.0~200.0 0.9999 0.25 0.83
A Y=6.886048x10°X 2.0~200.0 0.9998 0.28 0.93
Tl iz % Y=1.901649x10*X 2.0~200.0 0.9999 0.08 0.27
BRE Y=1.801452x10*X 2.0~200.0 0.9999 0.09 0.30
N B Y=8.137598x10°X 2.0~200.0 0.9999 0.26 0.87
T == Y=1.061056x10*X 2.0~200.0 0.9999 0.15 0.50
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Table 3 Results of precision and recoveries (N=6)

oy IO EMUKT Mk bR

RSDs/%

/(mg/kg)  /(mg/kg) /(mg/kg) R /% S

400.0 432.8 108.20 3.70

EH ND 800.0 886.4 110.80 3.02
WAF ’ ’ ’ ’

1600.0 1702.4 106.40 2.53

- 400.0 1499.8 91.00 2.36

L. 11358 800.0 1888.0 94.02 2.66

i) &ER

1600.0 2659.8 95.25 1.95

400.0 377.0 94.25 3.26

b iz A ND 800.0 730.2 91.28 1.91

1600.0 1477.8 92.36 236

2000.0 7345.8 98.36 2.03

4000.0 9657.6 107.00 2.36
8000.0 13803.6 105.30 2.33

R 5378.6

400.0 369.5 92.37 3.62
ik
e ND 800.0 770.1 96.26 3.52
1600.0 1524.0 95.25 2.64
. 400.0 4172 104.30 236
i ND 800.0 818.8 102.40 1.96
R ’ ’ ’ ’
1600.0 1706.8 106.70 2.52
400.0 684.5 102.30 1.93
FEAF  479.88 800.0 906.7 106.70 2.56
1600.0 1325.5 105.70 2.41
400.0 361.0 90.25 2.36
MikGH  ND 800.0 730.0 91.25 1.95
1600.0 1493.8 93.36 2.65
400.0 420.8 105.20 1.69
MigZE  ND 800.0 852.8 106.60 2.06
1600.0 1656.1 103.50 261
400.0 433.7 108.40 1.88
B e % ND 800.0 882.4 110.30 2.36
1600.0 1739.3 108.70 2.55
400.0 381.4 95.35 236
JI AT ND 800.0 738.1 92.26 2.99
1600.0 1506.6 94.16 2.51
400.0 361.0 90.25 3.65
W% ND 800.0 742.6 92.82 3.25
1600.0 1492.0 93.25 2.65
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Table 4 Flavonoid content in ‘Hongmeiren’ peel and pulp

latt?] R Bz /(mg/kg) A/ (mg/kg)
BT 5378.65+231.35 806.06:+83.12
ZAEME 1135.82+302.48 292.76+32.26
TR 879.88+186.56 123.62+18.57
EBRAT 12.98+1.28 ND
il B2 1 ND ND
E A At ND ND
LigE e 132.38+21.33 ND
LOLRER 26.45+9.72 ND
i Bz % 10.28+2.18 ND
BRR 4.02+1.24 ND
N BT ND ND
% ND ND
Bt 7580.46 1222.44
3 % B

5 NY/T 2014—2011 B R B il b b s iz
T TS RAIE ) FINY/T 2336—2013 (A2
I R il R B A L AR S R AOIE ) P RO ik
AHEL, ASHAFZE ST A AR 32 nT [m) B 22 21 56 ARG 12
FPR AL G, 2O A ST B AR R B, A
WK 5 VR P B AR S, oG T A ALV SR AR I,
WD T, HA R AR R RS 5 R N R
JER . BRI S, 3 T A AR R 2 R AL A
A ST o

2135 N i S B Ak A B LI AT | 25 il
FEAT R i B O, LR R AT S R e o A SR
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