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Study on reaction kinetic property and scavenging ability of aqueous extracts and pigment from
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Abstract; Taking V. and BHT as controls, reaction kinetic property and scavenging ability of aqueous
extracts and pigment from blackberry ( Rubus spp.) cultivar ‘ Boysen’ fruit to 1, 1-diphenyl-2-
piciylhydrazyl free radical ( DPPH-) were researched by reaction kinetic method. The results show that
complete reaction time of V., BHT, aqueous extracts and pigment to DPPH- has a great difference, in
which, that of 0.05-0.26 g + ™' V. is only 1 min, that of 0.51-4.04 g + L' BHT is over 120 min,
that of 10.00-100.00 g - L™" aqueous extracts and 0.03-0.21 g - L' pigment is 28 —100 and 10-100
min, respectively. The reaction of V. to DPPH: completes instantaneously, that of BHT to DPPH- is
divided into two stages, that of aqueous extracts or pigment to DPPH- is divided into three stages, and
the reaction rate constant (k) at different stages decreases with prolonging of reaction time. As enhancing
of V., BHT, aqueous extracts and pigment concentrations, reaction rate of them to DPPH- increases
gradually and whole reaction time becomes short. Generally, reaction rate of aqueous extracts and
pigment to DPPH- is lower than that of V., but obviously higher than that of BHT. And the order of &
value from big to small is V., pigment, aqueous extracts, BHT. Half effective concentration ( ECy,) of
aqueous extracts scavenging DPPH: with a value of 20.0 g - L™ is higher than those of BHT and V..,
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and total antioxidative capacity (TCA) and antiradical efficiency (AE) are 2.89 wmol and 4.99x107*,
respectively, and lower than those of BHT and V., which indicates that antioxidant property of aqueous
extracts is weaker than those of BHT and V.. ECj, of pigment with a value of 7. 16x107 g + L' is lower
than those of BHT and V., its TCA with a value of 809 pmol is higher than those of BHT and V., its AE
with a value of 1.40x107" is lower than that of V but obviously higher than that of BHT, which indicates
that antioxidant property of pigment is stronger than that of BHT. It is concluded that the pigment from
blackberry ( Rubus spp.) cultivar ‘ Boysen’ fruit is an excellent natural antioxidant and further worthy to

be developed and applied.
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Table 1 Reaction kinetic property of different concentrations of V.

and BHT to DPPH- !
(e 3=bos i
g;ﬁgzl{{festetl b b ky f
0.26 g - L7' V. 111.590 0-1 - -
0.13g- L'V, 94.077 0-1 - -
0.12g- L'V, 89.346 0-1 - -
0.10 g- L'V, 79.907 0-1 - -
0.09 g - L7" V 67.407 0-1 - -
0.05g- L7V, 38.598 0-1 - -
4.04 g+ L' BHT 0.0285 0-30 0.008 1 30-120
2.02 g - L™' BHT 0.0177 0-30 0.006 4  30-120
1.35 g - L' BHT 0.0127 0-30 0.0037  30-120
1.01 g - L™' BHT 0.0070 0-30 0.0040  30-120
0.81 g+ L' BHT 0.0057 0-30 0.0032  30-120
0.51 g - L™' BHT 0.0041 0-30 0.002 3 30-120
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Table 2 Reaction Kinetic property of different concentrations of aqueous extracts and pigment from blackberry ( Rubus spp.) cultivar ‘ Boysen’

fruit to DPPH- ")

A Sample ﬁﬁ%ﬂéfﬁfg S ky 1 ky 123 ks l3
Ky Aqueous extracts 100. 00 0.3279 0- 0.152 4 4-10 0.042 8 10-28
50.00 0.211 4 0- 0.028 3 4-30 0.0123 30-100
25.00 0.104 7 0-4 0.008 6 4-30 0.002 9 30-100
16.67 0.076 3 0-4 0.005 5 4-30 0.001 8 30-100
12.50 0.048 7 0-4 0.003 4 4-30 0.001 0 30-100
10.00 0.043 3 0-4 0.002 8 4-30 0.001 0 30-100
{6 & Pigment 0.21 1.5279 0.172'5 1-4 0.057 1 4-10
0.16 1.043 5 0.099 1 1-6 0.027 5 6-20
0.13 0.713 9 0.067 2 1-4 0.008 6 4-100
0.11 0.5209 0- 0.051 9 1-4 0.005 5 4-100
0.06 0.3397 0- 0.026 6 1-4 0.002 4 4-100
0.03 0.167 5 0-1 0.014 8 1-4 0.000 9 4-100

D k) ey BT by 20500 M50 1 505 2 FIER 3 S SE I B A S RT3 2R M 8K &, , ky and k4 are reaction rate constants at the first, second and third reaction stages,

respectively (pumol « L7
third reaction stages, respectively (min).
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(y) A BHT iy B (x) M2t R RAF, a7
9 y=40.999x ,R* =0. 958 4, 1y B E AR, LI Al
A7 FERS BHT B ECo, 9 1.22 g » L7 fEMHE T,
TCA 3 47.5 pwmol ,AE S} 6.83x107°,
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2.2.2 ZHRFEKRFEMAE & 3T DPPH- ¢ F PR AR )
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Fig. 4 Curves of scavenging rate of different concentrations of aqueous extracts and pigment from blackberry
( Rubus spp.) cultivar ‘Boysen’ fruit to DPPH-
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