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Abstract: As an important raw material and component of nutritious and healthy food, interactions between whey proteins and
0-benzoquinone, a result of polyphenol oxidation, are thought likely to affect the structure and function of the proteins. The reaction efficiency
between whey proteins with o-benzoquinones is a useful scientific basis upon which the reaction behavior can be elucidated; thus, the reactions
between p-lactoglobulin (5-LG), the main component of whey proteins, and different o-benzoquinones were investigated by cyclic voltammetry
under different conditions. The reaction between 5-LG (0.03 mmol/L) and non-flavonoid o-benzoquinones was thus examined under conditions of
pH value 7.0 and a scan rate of 50 mV/s, resulting in the following efficiencies, in descending order: protocatechuic acid (54.72%) > caffeic acid
(47.01%) > rosmarinic acid (41.86%) > chlorogenic acid (39.29%) > catechol (27.36%) > 4-methylcatechol (22.51%) > protocatechuic acid ethyl
ester (19.24%), while reaction efficiencies of: luteolin (19.34%) > quercetin (14.68%) > rutin (12.50%) =~ (+)-catechin (11.97%) >
(-)-epicatechin (6.66%) were obtained for flavonoid o-benzoguinones (0.60 mmol/L), in descending order. These results prove that
o0-benzoquinone structure affects the efficiency of the reaction with g-LG with the reactivity of o-benzoquinones and S-LG weakened by
electron-donating groups and strengthened by the electron-withdrawing groups on the o-benzoquinone rings. The steric hindrance of the
0-benzoquinone ring substituents also reduces the reactivity.
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FHREREM N, W0 p-LG v LU E BRIk A
AR Iy s R R G AR S R 2 T 1pco (L, RISRHEA
XL AT R ARSI AL AR AR BRI AT 5 p-LG X
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Ak, sk 1 AR, W0 BLG, £ FE AMC,

ALK M. PCA. PCE. CA. CGA. RA Il GA ] Epm
{H1EF%(0.01~0.10 V, P<<0.05), XAl fit /& 1 T7E f-LG
AR T, AEREEE 2 MTEIEMR AT Rt FE
W R IR T — B, 5ER, 7
B-LG, S EFTIE IR 2 W1 s (6 B4 (7.62%~
51.66%), EpctfHH1FS (0.01~0.11 V), IXLLHI GBI
BT B-LG 5 Piridk -l E B i A 22 Wy e A T i A B 2
RARBRR AT o

F=1 B-L6 (0.03 mmol/L) MAEHEEAIEILER (0.60 mmol/L) ExfH. EufB. /w{BEFD /o {ERISZ0N
Table 1 Epag, Epcy, Ipar and lpc; of non-flavonoids catechols (0.60 mmol/L) in the absence and presence of £-LG (0.03 mmol/L) during

cyclic voltammetry analysis

T H Epn/V Epca/V loar/HA loct/nA
ARR % By 0.2040.00° 0.1540.00° 20.4340.42 -18.9240.29
ARR Z Br+5-LG 0.2140.00* 0.1340.00* 15.5840.36* -13.7540.28*
4MC 0.1620.00° 0.11240.009 20.3240.37 -20.1140.33
AMC+p-LG 0.180.00* 0.0720.00* 16.9310.07* -15.5840.18*
PCA 0.2440.00° 0.1940.00° 12.0530.35 -11.4040.09
PCA+S-LG 0.3430.01* 0.0940.00* 8.2840.16* -5.1630.01*
PCE 0.2940.00% 0.2440.00° 18.5040.35 -4,0840.11
PCE+p-LG 0.30490.00* 0.2340.00* 17.0940.28* -3.3040.03*
CA 0.1940.00" 0.1540.00° 14.8240.09 -11.1340.33
CA+4-LG 0.2240.00* 0.080.00* 9.4040.09* -5.9040.13*
CGA 0.2249.00° 0.1820.00° 13.2340.37 -9.5940.16
CGA+4-LG 0.2340.00* 0.1530.00* 10.1540.31* -5.8340.01*
RA 0.2240.00° 0.1340.00" 18.6040.75 -12.9740.34
RA+S-LG 0.2340.00* 0.1240.00* 16.8340.30* -7.5440.03*
GA 0.2040.00° 24.75140.28
GA+p-LG 0.2630.00* 11.9640.17*

E: 43dhEE 50 mVis, pH AL 7.0, BAHA (25H) C. KRR NEFEETRE LI SBAF —FMHT Epne B
BEILEEER (P<0.05);, “"RTAER LG AL T AR IEFIE L8509 Epn Epcre Lo # loot HEA B-LG A RR 6935
A% % B Epars Epcte o 47 ooy BERE M £7 (P<0.05); A& %A =T A 43,
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%2 B-1G (0.03 mmol/L) WAEIEANBISES (0.60 mmol/L) EnfBE. EufBE. /w{EFN /o {EAISLIE

Table 2 Epay, Epct, Ipar @and lc; of flavonoids catechols (0.60 mmol/L) in the absence and presence of #-LG (0.03 mmol/L) during cyclic

voltammetry analysis

I)F\i 2| EpAlN EpClN IpAl/ },LA |p(;1/ ],LA
EC 0.2026.00° 0.1320.00° 13.7940.21 -1.3940.04
EC+4-LG 0.2146.00* 0.1346.00 10.4746.26* -1.3040.02*
C 0.2146.00° 0.1446.00° 11.0740.05 -1.3640.03
C+p-LG 0.2340.00* 0.15240.00* 8.5040.13* -1.1940.01*
Mg & 0.1240.00° 0.1040.00° 7.8540.12 -1.1040.01
R F+B-LG 0.1430.00% 0.1240.00% 5.930.10% -0.9440.00*
T 0.2740.00° 0.2340.00° 11.0040.08 -1.9240.01
B T+-LG 0.2740.00* 0.2340.00* 9.7640.07* -1.6840.01*
AEFF 0.2640.00° 0.2040.00° 8.1740.02 -2.5640.01
AEZF44LG 0.2740.00% 0.2040.00 6.7140.03* -2.0740.05*

E: Ak Eh 50 mvis, pH A 7.0, BAEH (25H) C. RR4 B FH a~e AT AR HIA 2B ER —&H T E Epct
HELFEER (P05);, “RTEA f-LG HET RRHIAE 2860 Epars Eper loar 7 lpet 5EA LG A0 AR REA % By

#) Epa A2 Epcy AE R F 1 £ (P<0.05).
3 4Eip
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