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Abstract: In order to optimize the Ultraviolet (UV) spectropho-
tometric method for determination of polyphenols inhibiting LOX
activity, and to explore the influences of the buffer systems and
pH on LOX enzyme activity and polyphenol auto-oxidation, this
paper studied the changes of LOX enzyme activity and the auto-
oxidation of gallic acid, quercetin, catechin and 3, 4-dihydroxy-
phenylacetic acid under different buffer systems and pH
conditions. The results showed that the activity of LOX was

stronger under alkaline conditions, and the 4 polyphenols had the
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weakest self-oxidation in the borate system and the strongest self-
oxidation in the Tris-HCI system. The higher the pH in each sys-
tem, the stronger the self-oxidation of the 4 polyphenols. and the
more intermediate and final products of auto-oxidation reflected in
the UV spectrum. Finally, the pH 7.5 borate buffer was deter-
mined as the detection buffer system. It was found that LOX en-
zyme activity decreased first and then rised with the increase of 4
kinds of polyphenol concentration. The inhibitory effect of 4 kinds
of polyphenols on LLOX enzyme activity was in order: quercetin™cat-
echin™gallic acid>>3,4-Dihydroxyphenylacetic acid.

Keywords: quercetin; gallic acid; catechins; 3, 4-dihydroxyphe-

nylacetic acid; auto-oxidation; lipoxygenase(L.LOX)
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Figure 1

The effect of pH and buffer systems on LOX enzyme activity
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Figure 2 Absorption spectrum of auto-oxidation products produced by quercetin in borate buffer
system for different time
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Figure 3 Absorption spectrum of auto-oxidation products produced by quercetin in phosphate buffer
system for different time
3.0 ——pH 9.0 3.0 ——pH 9.0 301 ——pH 9.0
25 25 .. T pH 8.5
g2.0 3
£ 3
RELSE /7 RE
Xz b =2
< 1.0¢" <

05 -

480

0.0 I I I T
280 320 360 400 440
Pk
Wavelength/nm
(a) Omin

B 4 QCT #& TrissHCI £

0.0 L L L I
280 320 360 400 440

(b)

480

— 0.0 1 1 1 i =
480 280 320 360 400 440

i3IS IS
Wavelength/nm Wavelength/nm
60 min (¢) 120 min

bR AP RO R R B B AL T 8 SOk

Figure 4 Absorption spectrum of auto-oxidation products produced by quercetin in Tris-HCI buffer

system for different time
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Figure 5 Absorption spectrum of auto-oxidation products produced by gallic acid in borate buffer
system for different time
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Absorption spectrum of auto-oxidation products produced by gallic acid in phosphate buffer
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Figure 7 Absorption spectrum of auto-oxidation products produced by gallic acid in Tris-HCI buffer
system for different time
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Figure 8 Absorption spectrum of auto-oxidation products produced by catechin in borate buffer
system for different time
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