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Simultaneous determination of flavonoids in Nanfeng tangerine
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Abstract:In order to evaluate the correlation between flavonoid content and antioxidant activity in Nanfeng mandarin at differ-
ent times,a method for simultaneous determination of 11 flavonoids by HPLC was established using Nanfeng mandarin from
Nanfeng County as material. The antioxidant activity of Nanfeng Mandarin was evaluated by DPPH method and ABTS method ,
and a high performance liquid chromatography ( HPLC) method for determining the content of flavonoids in Nanfeng Manda-
rin was established , which was relatively simple and efficient. The flavonoid composition and content of the peel and pulp of
Nanfeng mandarin were very different,and it was found that the content of total flavonoids, chuanchen retinin and hesperidin,
and the antioxidant activity could be evaluated by correlation analysis. This study provides an experimental basis for the an-
tioxidant activity of Nanfeng mandarin mandarin and provides a scientific basis for its comprehensive utilization.
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Table 2 Gradient elution conditions

0.04% LRV W
0.04% acetic

acid solution( % )

i ] 2N

Time ( min) Acetonitrile( % )

2 80 20
10 75 25
12 70 30
15 60 40
20 50 50
25 40 60
30 80 20

Table 1  Picking date of Nanfeng tangerine
%45 No. KA HtE] Picking date
El 2017.09.07
E2 2017.09.22
E3 2017.09.29
E4 2017.10.09
E5 2017.10.19
E6 2017.10.29
E7 2017.11.15
E8 2017.11.27
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Fig. 1  Flavonoid contents in standards and peel samples
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Note ;1. Eriocitrin ;2. Narirutin ;3. Naringin ;4. Hesperidin ;5. Neohesperidin ;6. Didymin ;7. Naringenin ;8. Hesperetin ;9. Sinensetin; 10. Nobiletin;

11. Tangeretin.

2.2 IRAEMEZ KRR ESR

Frvie i 2 b e 5 (X, mg/L) FNEE TR AR (V) el
TR 3) . G5RBRFACRE(R) #B L 0. 993
KK HE Y 0.01 ~0. 05 mg/L, i B R 4505 5 LA
R FR AT, T AT AR I B AR v 11 AR 2B
AR B A 28 B S5 An o IR B 5 R 5 IR
XFEESRATIIA 34T, FIEAR e Ze (fF M 1L 3: 1, 3%
1),
2.3 jnEEEIK L

TR RE S BN — 7 £ B S B AR o SV
U120 17 SR AT I (L3R 4), IRy
95.0% ~ 104. 0% , H.AH Xt 45 fE 22 0 1. 58% ~
4.82% B IR AR o
2.4 BEERE

ARSI AS AR RS B 2 6 YRHFAEATE S, AH

XTFRUEIR 2576 0. 17% ~ 0. 84% Z [], %k 75 = b %5
Z.
2.5 REHRE

BEPRAE S TS AN R] (0.6 .12 (18 24 h) #E4¢ 43
Bro £ 06 T AR Y AH X bR i 25 H o 0. 86% ~
2.28% , s ik LSRR AE o
2.6 HEERPREMEERTHUSH

P F AR 1 R K AR R TE 8 I 30 28 e ] ) oo
KMEREARRAZR(WFES 6) o R P
FI| 8 PSS , SR pA P A R 4 B, SR b B
& aEERRE 3 5. BT ERZ0NBRE R
(9.45 £0.01 mg/g DW) , 755 A Hh K I 3], 48 e
A AR A B i 2 R, PR AR
AR B 02 A PO SRR [B], LAIS 30 B8 IR
Zia R

R3 KEMPSTER

Table 3 Analysis results of flavonoids

. LEBSE S RMETE SE RERR Rl
\\ 3T é A i ~ . . . . . ) . .
S?;ﬁz:d Linirﬁeﬁﬁion Correlation Linear range Quantitation Detection limit
ared coefficient ( R?) (mg/L) limit( pg/mL) (g/mL)
ZERF Eriocidin y =8 410.3x-35 044.0 0.996 1 ~100 0.05 0.02
ZEF M 2 Narirutin y=10 171.6x-17 183.6 0.999 1 ~100 0.03 0.01
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214% 3 ( Continued Tab. 3)

- . AR R EL RPEVE E R Civalll]
S T 2 7 . )
g?;:ﬁ:ﬁi Lin/iiiiejiutiti()n Correlation Linear range Quantitation Detection limit
- ared coefficient ( R?) (mg/L) limit( pg/mL) (pg/mL)
aringin = Ax- . . ~ . .
1 &2 Naringi y=9 841.4x-19 223.6 0.997 1 ~100 0.03 0.01
K esperidin = . 2x-117 707. . ~ . .
¥ iz # Hesperid y=12914.2x-117 707. 1 0.999 5 ~500 0.04 0.02
B 52 H Neohesperidin y = .S . . ~ . .
B J2 ' Neohesperidi y =12 564.5x-27 034.2 0.996 1 ~100 0.03 0.01
F.H Didymin F= L 4x-3 . . ~ .03 .
FHHH Didymi y=18 018.4x-32 304.6 0.999 1~100 0.03 0.01
i % Naringenin F = Tx . . ~ . .
Tl iz 2% Naring y =35 457.7x42 573. 1 0.999 1 ~100 0.02 0.01
5 [ & Hesperetin = L X~ . . ~ . .
¥ fz 2% Hespereti ¥ =38 419.5x-38 051. 4 0.999 1 ~100 0.02 0.01
HHAE HE ] Sinensetin ¥ =39 668.7x + 137 950.8 0.995 1 ~100 0.07 0.05
J1| % 2 2 Nobiletin ¥ =32 663. 6x +320 792.9 0.994 2 ~200 0.16 0.02
1% Kz 2 Tangeretin =40 683.2x +266 460.9 0.996 1 ~100 0.12 0.05
Y
F4 EEMEKGRE(n=5)
Table 4  Flavonoids recovery test(n =5)
Tob H 5 ok B T o S v bR Ji I e e B Sy L 2 AR AR v 22
By ] Mass concentration Spiked mass Mass concentration ™ Relati tand de‘ it
Flavonoid before adding standard concentration after spiking ¢ averagtz cahve s ar; ard deviation
(pg/g) (ng/g) (ng/g) recovery rate(% ) (%)
50 147.9
XA Eriocidin 100 30 182.1 100 3.53
150 251.2
200 690. 34
ZEF M Narirutin 488. 68 300 800 101 2.92
456 935.27
80 76.56
i iz Naringin 0 100 101.56 100 3.44
g
150 152.65
400 0 11 977.8
18 [z # Hesperidin 773 1.29 600 0 13 845.11 104 2.14
P
800 0 16 025.77
50 148.13
HitE J2 # Neohesperidin 99.1 102.6 204.02 102 3.19
P
160 266
109.4 239.24
FHRH Didymin 134.02 150 285.78 101 4.82
200 345.67
100 105. 88
iz & Naringenin 0 150 149.12 101 4.00
200 197.11
100 104.91
¥ 2 2 Hesperetin 0 150 148. 1 101 3.19
200 200. 88
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IR BT SR T BT R I e R 7 % .
pesye | Mass concentration Spiked mass Mass concentration fﬁﬂj LI/IUK Relati *E?d—ﬁwﬁ% iati
Flavonoid before adding standard concentration after spiking rec ]:;WZ::Z’(; ) clative s ?nb;a)r( eviation
(ne/s) (ne/g) (ne/g) e e ’
100 300. 1
T @5 Sinensetin 209.52 200 399. 81 95 3.61
300 502. 66
258 5 6 105. 68
JII B 2 2 Nobiletin 358 4.73 350 0 7 089.99 99 1.58
450 0 8 100. 67
114 5 2618.4 103 4.58
1% Kz & Tangeretin 147 2.4 150 0 3 101.09
200 0 3499.24
®5 REFEEMEE
Table 5 Flavonoid content in fruit peel

ST % & Content(mg/g DW)

Flavonoid El jo0) K3 F4 ES E6 E7 E8
X ERAF Eriocidin 1.2+£0.00 0.9+0.01 1.1£0.02 0.5+0.01 1.8 £0.01 1.4 £0.01 1.1£0.02 1.2 £0.01
ZEFAN A Narirutin 1.1+0.01 1.2+0.00 1.2+0.00 1.0x0.01 2.4+0.01 2.3+0.01 2.0x0.02 2.2+0.01
1 JZ 8 Naringin - - - - - - - -

18 J2 H Hesperidin 19.9+£0.01 22.6+0.11 16.3+0.00 19.2+0.01 28.1x0.01 24.7+0.05 21.6+0.03 21.7+0.00
Hit& 2 Neohesperidin 0.7+0.02 0.7+0.01 0.7+0.01 0.9+0.01 1.5£0.02 0.9+0.00 0.9+0.01 0.7 £0.01

P!
FHIEEFH Didymin 0.5+0.00 0.4+0.01 0.5+0.02 0.4+0.02 0.5+0.02 0.4+0.01 0.5=%0.01 0.5+0.00
il fz & Naringenin - - - _ _ _ _ _
15 iz % Hesperetin - - - - - - - -
FiHA% B Sinensetin 0.4+0.01 0.4+£0.00 0.5+0.01 0.6+0.00 0.6+0.01 0.4+0.01 0.4+0.01 0.4 +£0.01
JII % Fz & Nobiletin 9.5+£0.01 8.4+0.00 8.5+0.01 8.1+0.00 9.2x0.00 6.9+£0.00 7.1x0.02 6.2 +£0.00
S & langeretin LD 0. .3 x0. 1 £0. .2 =0, D 0. .o x£0. .0 x0. .4 x£0.
15}z 2% Tangereti 3.5+£0.01 3.3+£0.00 3.1+0.01 3.2+0.01 3.5+0.01 2.8+0.01 3.0x0.01 2.4 £0.00
o4 S A A
:;;Z:l%_ﬁizoﬁ content 36.9+£0.01 37.8+0.11 31.9+0.01 33.8+0.01 47.5+0.01 39.9+0.04 36.5+0.08 35.3+0.01
- R
Note ;" -" means not detected.

*6 RAPEHEWESE
Table 6 Flavonoid content in fruit pulp
KA 2 Content(mg/g DW)

Flavonoid El E2 E3 E4 ES E6 E7 E8
XEYRAF Eriocidin 0.17£0.00 0.22 +0.01 0.20 0 0.24+£0.01 0.2+0.01 0.2+0.00 0.2+0.00 0.2 +0.00
=AW Narirutin 1.4+£0.02 1.8+0.01 1.4 £0.01 1.9£0.02 1.5+0.02 1.9+0.01 1.7 £0.01 1.3+£0.02
i J2 - Naringin - - - - - - - -

18 Kz F Hesperidin 5.5+£0.02 6.7+0.02 5.5+0.03 5.6+0.02 6.8+0.01 9.6+0.001 5.9+0.01 5.7+0.01
i Bz Neohesperidin - - - - - - - -
F 1 5 Didymin 0.2+0.01 0.3+£0.01 0.3+0.00 0.3+0.02 0.3+0.01 0.4+0.01 0.3+0.02 0.3 +£0.01
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%% 6 ( Continued Tab. 6)

e

“rit Content(mg/g DW)

Flavonoid

El

E4 E5 E6

il & Naringenin _ _ ~
15}z % Hesperetin
HTAE B Sinensetin _ _ _
JII4J2 2 Nobiletin - _ _
W% B¢ % Tangeretin _ _ B

24 B A
zu»jtﬁ@ﬂﬁ% 7.3+0.02 9.0+0.01 7.4+0.02
Total flavonoid content

8.0+0.03 8.8+0.01 11.9+0.01 8.2x0.02 7.4+0.03

PR

Note:"-" means not detected
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Fig. 2 Antioxidant activity of Nanfeng tangerine in different periods
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Fig. 3 Correlation between flavonoids content and antioxidant activity at different stages
TE:ACRBE BRI L RO 2. SR 53, MR 54 BERCHY ;5. BB B 56. W i 7. Al 3K 8. BEC R 59 TP B 10. )1 Bk
2211 AR 512, BB 5 13. DPPH 351 5E 14, ABTS $:01/5%E . Note: A. Peel; B. Pulp; 1. Eriocitrin;;2. Narirutin ;3. Naringin ;4. Hesperidin;5.
Neohesperidin ;6. Didymin;7. Naringenin ;8. Hesperetin;9. Sinensetin ; 10. Nobiletin; 11. Tangeretin;12. Total flavonoid ;13. DPPH method

determination ;14. ABTS method determination.
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F DPPH 1 ABTS PiFPJ5 125 P-4 B =F A% 1 4t
AT M. 2 DPPH T4 LT MR 3. 64 ~5.40
mg/g, ABTS HTALif 1N 6.287 ~11.13 mg/g. R
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