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Study on antioxidant components and antioxidant activities of

peels extracts from sweet orange in Hunan province
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gated to compare their antioxidant active ingredients and antioxi-
dant capacity. The results showed that the highest level of the
content of polyphenols, flavonoids, tannins and vitamin C were
found in Mayang Bingtang sweet orange peel extracts, which
reached 7.60 mg gallic acid equivalent (GAE)/per gram dried
sample (g * mq) . 4.57 mg rutin equivalent (RE)/g * mq, 17.90
tannin (TAE) mg/g * mqa, 17.86 mg vitamin ¢ (VC) /g * mq, re-
spectively. Meanwhile, Mayang Bingtang orange peel also showed
the highest ferric reducing power (81.50+0.93 pmol Trolox e-
quivalent (TE)/g * mq4), and very high 1,1-diphenyl-2-trinitro-
phenylhydrazine (1, 1-diphenyl)-2-picrylhydrazyl ( DPPH) free
radical scavenging capacity (15.77 £0.64 pmol Trolox/g « ma)
and 2'- hydrazine-bis-3-ethylbenzothiazoline-6-sulfonic acid (2,
2'-azino- Bis ( 3-ethylbenzothiazoline-6-sulfonic acid), (ABTS)
free radical scavenging ability (77.70=+0.75 pmol Trolox /g * ma).
Spearman correlation analysis showed that the contents of poly-
phenols, flavonoids, tannins and vitamin C were significantly
correlated with antioxidant activity. Five major flavonoids such as
hesperidin, naringin, hesperetin, nobiletin and tangeretin in or-
ange peel were identified by high performance liquid chromatog-
raphy. and the highest content was hesperidin (2.63 +0.21 ~
4.6540.33 mg/g * mq). Principal component analysis and hierar-
chical cluster analysis results showed that the eight kinds of
sweet oranges could be divided into three groups. The first group
include Yongxing Bingtang orange ( A), Hongjiang Bingtang or-
ange (B), Mayang Bingtang orange (D) and Liuyang navel
orange (H), and the second group include Shimen Bingtang or-
ange (C) and Shimen navel orange (E), and the third group con-

sisted of Mayang navel orange (F) and Shaoyang navel orange
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(G). Especially in the first group rich in polyphenols, flavonoids,
tannins, vitamin C content and high FRAP and ABTS radical
scavenging capacity. The antioxidants content and antioxidant ac-
tivity of sweet orange peel can be used as an important index to
distinguish sweet orange from different producing areas.

Keywords: sweet orange; bingtang orange; navel orange; antiox-

idant; hesperidin; hierarchical cluster analysis
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Table 1 Antioxidant components contents of sweet orange peels
. ZW/(mg GAE - g ! - B/ (mg RE« g ! » By /(mg TAE - g7 ! » Ve/(mg e« gt

Dried Weight) Dried Weight) Dried Weight) Dried Weight)
K % O R 6.26+0.214 4.04+0.21" 13.3340.51f 16.8040.34"
VT R R 7.414+0.20° 4.56+0.17¢ 16.90+0.34" 16.57+0.15"
FENRUS o 6.1340.19% 3.4340.02¢ 11.7440.40¢ 13.2410.24¢
JBR BH VAR 1 7.60+0.28* 4.5740.04% 17.90+0.50* 17.86+0.21¢
AT 6.09+0.24¢ 3.66+0.244 13.60-0.09¢ 13.27+0.61#
JBR BH I 425 5.47+0.30% 3.25+0.024f 13.414-0.354 14.09-+0.31¢
BB BH 7 5.5240.26¢ 3.03+0.03# 8.89+0.58% 13.730.69"
0 BH i 4 7.3840.05¢ 3.9140.07% 13.90£0.35¢ 15.7740.23¢

T S AR TR R 3R 2 57 3 (P<C0.05) .
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Table 2 Calibration curve data for 6 flavonoid standards

[aex?] WS/ (mg « LD 8l 5 75 7 R? LOD/(mg+L7")  LOQ/(mg-+L™H
hh e 1 18.870~179.214 y=1.577 6 X10 *x+0.972 6  0.999 9 0.884 2.947
¥ Jz 1 18.073~201.628 y=1.198 6 X10 *x—0.365 1  0.999 9 0.799 2.662
R 17.722~191.393 y=1.5177X10 42 —2.6532  0.999 0 0.969 3.230
¥ i & 19.059~199.661 y=9.6753X10 5x—1.704 8  0.999 7 0.658 2.193
W e 2 21.005~200.821 y=1.5623X10 5x—3.826 7  0.998 3 0.185 0.618
O E 15.692~193.700 y=2.854 9X10 °x—4.550 1  0.997 1 0.279 0.930

Ty NI, 2 HFRE S W E (mg/L)
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Table 3 The flavonoids contents from 8 kinds of sweet orange peel mg/g * Dried Weight
FE b Hilt Bz R B AP ERo A R R JI e & [iEAN
TR KO AR 1.544+0.15¢ 4.0740.23¢ 0.1740.15¢ 0.8440.08% 0.260.03%
LAY @i S 1.93+0.21¢ 2.9940.24! 0.28+0.22> 0.79+0.06" 0.072£0.02¢
ATk R 2.8040.23" 3.84+0.33¢ 0.22+0.18¢ 0.54+0.044 0.07+0.02¢
TR BH pACHE A2 1.5540.17¢ 2.63+0.21¢ 0.120.01¢ 0.76+0.08" 0.06+0.04
AT 1.12+0.16# 4.6540.33° 0.2340.02¢ 0.4240.17¢ 0.08£0.01"
TR BH JF 1 3.3240.21° 3.8540.27¢ 0.35+0.03% 0.4740.13¢ 0.0640.0¢
HB BH JBr #5 1.85+0.154 3.2840.22¢ 0.36+0.04% 0.6240.54¢ 0.06+0.01¢
0 B 5% 4 1.4240.13f 4.36+0.34° 0.260.03" 0.75+0.11° 0.08+0.01°
T B bR TR R ) 3R 2 S 3 (P<0.05) s — KR R il
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Figure 2 Antioxidant activity of 8 kinds of sweet

orange peels
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TR Ve 4 Fi i P LA #F A2 7E 835 (P<T0.01) I AH Gk 1
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Table 4 Spearman correlation coefficients among antioxidant contents and antioxidant activity

£k oy Z W e Ve DPPH FRAP ABTS
EA 1.000 0.905 " * 0.886 " * 0.817** 0.468 " * 0.452** 0.405 " *

B i 1.000 0.808 * * 0.877** 0.411*~ 0.519 "~ 0.538 " *
ey 1.000 0.763**  0.491°*  0.430**  0.406"

Ve 1.000 0.519* * 0.720* * 0.565
DPPH 1.000 0.611"~ 0.579*
FRAP 1.000 0.609"
ABTS 1.000

T % % FORME P<0.01 KA B EME2E R .

2.5 ERHSMBENSN

VLA A AT TR 43 B Bt SR A P Dy A8 L SR T SPSS
17.0 BAF#EAT ERST 00 18 3 WAL 56 1 £l RA
B R A ERAE(E 4,057, BEfR BE 57.960 % M B AR T4 2.4
3.5 4 ERAM LA 49 A 1.069,0.910,0.646 , FE fift B
JAS SR A R 15.265%6,12.995%,9.230% . Hij 4 4>
F R REM B 95.450% MY AR S . L, AT DL £ FL.
F2 . F3 #l F4 R 1E RN PEN e bR . B 8000 (3% 5) 42
KB F ERB RIS 5 (2B R T . Ve .DPPH,
FRAP Il ABTS) flH 7 Z [ ARG PE . X e AR E
PUAEALIE VR > P A AL B X B R A TTEk. AT
Hair 25 32 g4 40 B 3138, 2 faf B F {5 =0.7 af Ak
EREEAR R E Ry, MRS AT A 1 s R
B EEIFRA 2B (0.848) (EE il (0.938) LB (0.817) .
Ve (0.902) 555 2 R B EZEARA Ve (—0.058)
DPPH(—0.566) ,FRAP(—0.353) #l ABTS(—0.495) ;%

3 4y Sk iy E A8 AR A - Ve (0.334) Fl DPPH
(0.702) 45 4 F LA I W1 3 BL48 47 A FRAP(0.593) Al
ABTS(—0.492), B, 56— F sy 2k 20 B R
TH Ve R TTHk A, XL IIERIBEERENEE
A5 .

HRAE 8 Fh A [7] 7=l A A A =2 I 1) 25 57k gk A7 3R 2
SRS ESR DV 4. B5 G RIS ST ES R T A 8 R R K
B R T =28, T A% URBEAE U VT KRR A PR FH K
15 100 B IO A B2 R A 2 T L BT L B TR Ve & R IR
FRAP # ABTS St it i K g A0 T 255 A 110K
RS FIAT TSRS R B R Z W 2 By B A Ve, 8
S 112 5 JBK BRI 48 R 60 FHJBE A8 B2 v 1) 7 S0 A0 0% PR R A
AR A T 28, 8 R TR Hy 7 st A0 A AS TR L R
B P TR TR T R RN AL TR M RN R T
DL B2 b B AR TS 4 I B i S B SR AT T L
B A X 43S [a] 7= b R 1) T 246 A

x5 BEFHTH
Table 5 Factor loading matrix

B F1 F2 F3 F4 F5 F6 F7

Z My 0.848 0.270 —0.297 —0.101 0.319 0.081 —0.019
el 0.938 0.178 —0.159 —0.135 —0.105 —0.070 0.171
B 0.817 0.520 —0.008 0.127 —0.125 —0.119 —0.124
Ve 0.902 —0.058 0.334 —0.004 —0.158 0.212 —0.017
DPPH —0.408 0.566 0.702 —0.087 0.107 —0.012 0.046
FRAP 0.648 —0.353 0.291 0.593 0.121 —0.061 0.031
ABTS 0.624 —0.495 0.326 —0.492 0.060 —0.101 —0.046
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Figure 3 Score plot of 8 kinds of sweet orange peels
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