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Study on Relationship between Various Active Constituents and Total Antioxidant Activity inOrange Juices

ZHU Yu-chang! ZHOU Da-zhai! JIAO Bi-ning®>* FU Chen-mei?
(1. Key Laboratory of Biologic Resources Protection and Uti lization of Hubei Province, Hubei Institute for Nationalities, Enshi
445000, China 2.Citrus Research Institute, Chinese Academy of Agricultural Sciences, Chongging 400712, China)

Abstract The contents of antioxidant components in seven kinds of orange juices were assayed with the contont of \C ranges
from 390.6 to 478.6 mg/L, of polyphenols from 573.1 to 655.0 mg/L of carotenoids from5.47 to 7.25 mg/L and of limonoids from
0.10 t0 0.17 mg/L. The TEAC values determined by ABTS/K:S:0s System are from 4.79 to 6.09, with blood orange the highest and
Jincheng the lowest. The relationship between TEAC values and the content of VC shows remarkable level (r =0.868, p=0.011),
and that between TEAC and polyphenols is significant (r=0.909, p=0.003), while there is no obvious correlationship between
the TEAC and carotenoids (p 0.1). Itwas concluded that the polyphenols are probably the dominant antioxidant component
in these seven kinds of oranges.
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Table 1 F:onter.n c.)f VF:, polyphenols, total ?érotenoids and TEAC VC 1.03mmol/L
limonoid in different sweet oranges juices
e 3.09mmol/L 1.10mmol/L 1.55mmol/L
(/L) (/L) (/L) (ro/L)  (no/L) 0.84mmol/L 1.22mmol/L p-
390.6+ 1.7° 615.6+ 10.2* 6.41% 0.10°  0.10 2.21mmol/L 1.88mmol/L 1.23mmol/L
390.5+ 1.7 615.6+ 9.18 5.47+ 0.10° 0.15 0.02 [3 - 1.59mmol/L 0.71mmol/L
352.0+ 1.7° 573.1+ 12.7° 6.24+ 0.20* 0.12 0.76mmol/L TAA
7 412.7+ 1.7° 606.7+ 11.78 5.56+ 0.11° 0.13
522.5+ 1.79 655.0+ 12.2° 7.01% 0.32° 0.13 3
423.7+ 1.7¢ 629.5+ 10.4¢ 7.25+ 0.22° 0.11 0.01
478.6+ 1.77 645.5+ 10.9% 7.19+ 0.33° 0.14 0.02 TEAC 6.09
* TEAC 5.47 5.19
4.03 4.79 5.11
3 7
52.70% 69.69%
2 Ve 29.03% 37.63%
p_
0.46%
301.3 339.0mg/L
105.0mg/L 35.0mg/L Franke
1/3
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P- TEAC Ve
8
el (r=0.868 p=0.011)
2.2 TEAC Ve (r=0.909 p=0.005)
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Millertl  ABTS/ 3
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Table 2 Contents of various compenents of polyphenols in different sweet oranges juices
(mg/L) (mg/L) (mg/L) (mg/L) p- (mg/L) (mg/L) (mg/L)
332.7x 4.4 101.8+ 2.4 37.2+ 1.3 34.1+ 1.2 16.5+ 0.4 11.1+ 0.2 5.0+ 0.1
330.1+ 5.2 104.7+ 2.6 35.4+ 1.1 31.2+ 1.1 22.0+ 0.5 12.2+ 0.1 4.1+ 0.1
301.3+ 4.3 102.1+ 2.5 31.9+ 1.0 30.1+ 1.0 21.2+ 0.4 13.1+ 0.1 4.2+ 0.1
7 319.0+ 4.7 101.7+ 2.5 32.1x 1.1 35.5% 1.2 21.1+ 0.5 13.4+ 0.2 4.2+ 0.1
312.5+ 4.9 106.4+ 2.6 44 .7+ 1.2 48.0+ 1.3 27.5+ 0.4 12.2+ 0.2 6.4+ 0.1
327.2+ 4.5 107.3x 2.4 31.1+ 1.0 30.1+ 1.1 20.2+ 0.3 11.3+ 0.1 3.2+ 0.1
339.0+ 4.2 109.2+ 2.4 31.3x 1.1 32.5+ 1.0 21.1+ 0.4 11.5+ 0.1 3.4+ 0.1

I+
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3 TEAC
Table 3 TEAC values of different sweet oranges and relative contributions of various active constituents
7
Ve TEAC 1.71 1.71 1.17 1.81 2.29 1.86 1.94
(%) 35.76 33.52 29.03 35.85 37.63 33.98 37.38
TEAC 3.02 3.02 2.81 2.92 3.21 3.08 3.16
%) 62.98 59.04 69.69 57.90 52.70 56.40 60.94
TEAC 0.60 0.59 0.54 0.57 0.56 0.59 0.61
%) 12.51 11.63 13.47 11.38 9.24 10.77 11.77
TEAC 0.52 0.54 0.52 0.52 0.55 0.55 0.56
%) 10.90 10.51 12.99 10.33 9.03 10.06 10.79
TEAC 0.11 0.11 0.10 0.10 0.14 0.10 0.10
%) 2.40 2.14 2.44 1.96 2.26 1.75 1.86
TEAC 0.33 0.30 0.29 0.34 0.46 0.29 0.31
(D) 6.89 5.91 7.25 6.80 7.63 5.31 6.06
p- TEAC 0.22 0.30 0.29 0.28 0.37 0.27 0.28
(D) 4.64 5.80 7.08 5.61 6.08 4.97 5.45
TEAC 0.09 0.10 0.10 0.11 0.10 0.09 0.09
™) 1.83 1.91 2.60 2.12 1.60 1.65 1.78
TEAC 0.03 0.03 0.03 0.03 0.04 0.02 0.02
™) 0.71 0.55 0.70 0.56 0.71 0.39 0.45
TEAC 0.02 0.02 0.02 0.02 0.02 0.02 0.02
™) 0.40 0.32 0.46 0.33 0.34 0.39 0.41
TAA 1.15 1.42 0.97 1.27 1.37 1.68 1.24
TAA 3.64 3.69 3.06 3.78 4.72 3.79 3.9
TAA 4.79 5.11 4.03 5.05 6.09 5.47 5.19
4 TEAC Ve
Table 4 Correlation between TEAC values and their VC, R1
polyphenols and total carotenoids contents OH
Statistics TEAC VC R20 0
TEAC  Pearson correlation 1 0.868* 0.909**  0.425
Sig.(2-taile) 0.011 0.005 0.341 0
\C Pearson correlationl 1 0.919**  0.599 O H
Sig. -taile) 0.003  0.156 a
Pearson correlation 1 0.601 Ry
Sig.(2-taile) 0.154
_ Pea_rson correlation 1 Hooc 2/ OH
Sig.(2-taile)
* 0.05 x* 0.01 R
b
1 @ (b)
€H) Fig.1  Structure schematic drawing of flavonoids (a) and
(2) hydroxycinnamates(b)
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Ve [11]
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