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Effects of malondialdehyde oxidation on structure and

functional properties of seeds-watermelon seed protein
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Abstract: This study used seeds-watermelon seed protein as re-
search object, and the effects of lipid per oxidation product, Ma-
londialdehyde (MDA) on its structure and gelling properties were
investigated by means of circular dichroism spectroscopy and tex-
ture analyzer etc. The results showed that the surface hydropho-
bicity of seeds-watermelon seed protein decreased from 10 229 to

2 459, and the B-sheet content in the secondary structure in-
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creased, and the irregular curl content decreased; the oxidation of
MDA made the gelling strength of seeds-watermelon seed protein
gradually deteriorate, the water-holding capacity first decreased
and then increased, and the oil-holding trend was opposite; when
the concentration of MDA reached 0.1 mmol/L, the water-
holding capacity of seeds-watermelon seed protein reached the
minimum value of 174.5% , and the oil-holding capacity reached
the maximum value of 404.5%. The study indicated that mode-
rate oxidation was beneficial to functional properties of seeds-wa-
termelon seed protein.

Keywords: seeds-watermelon seed; isolated protein; protein oxi-

dation; functional characteristics
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Table 1 Effects of MDA oxidation at different concentra-
tions on the content of total sulfydryl group and
disulfide bond of seeds-watermelon seed protein
MDA ¥k £ / KB A/ s/

(mmol « L™ 1) (Cund * mg™ 1) (Cund » mg™ 1)

0.00 48.02+0.73¢ 18.56+0.37¢
0.01 46.06+0.50¢ 19.5540.25°
0.10 44.57+£1.06" 20.2940.53¢
1.00 43.20+0.94° 20.9840.47¢
10.00 41.18+0.24° 21.9840.45¢
100.00 39.70+0.18% 22.73+0.39¢

T FEAR R ER 22 57 B 3% (P<0.05),

®2 FRRE MDA SUMFRFMCELR=

Effects of MDA oxidation at different concentrations on secondary structure of

Table 2

seeds-watermelon seed protein
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Figure 1 Effects of MDA oxidation at different concen-

trations on surface hydrophobicity of seeds-wa-

termelon seed protein
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MDA ¥ J¥ /(mmol « L1 o« 88/ % B/ % pes/ v MM/ %
0.00 33.9+0.12 5.540.14¢ 13.3+0.31¢  47.340.34f
0.01 12.540.23"  46.140.20¢ 1.2£0.29"  40.1=0.21¢
0.10 24.4£0.15¢  12.4=+0.18" 22.140.34 41.1+0.114
1.00 26.740.11¢  20.1£0.21¢ 7.240.180  46.040.34¢
10.00 10.440.10°  59.340.34f 2.340.23¢  28.040.35¢
100.00 13.240.14°  53.940.19° 0.0£0.00*  32.940.46"

T PR KR 22 57 B3 (P<0.05),
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Figure 2 Fourier infrared spectrum analysis of seeds-wa-
termelon seed protein oxidized by MDA at dif-

ferent concentrations
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Figure 3 Protein gel electrophoresis of seeds-watermelon
seed protein after MDA oxidation at different

concentrations
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Figure 4 Particle size analysis of seeds-watermelon seed
protein oxidized by MDA at different concen-

trations
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Figure 5

The microstructure of seeds-watermelon seed
protein oxidized by MDA at different concen-

trations

2.8 FHKiE
Hy Bl 6 w] R R 2 BT A 5 K P B MDA ¥ B2
MR TREG BT B & T RAH A CHEA RN,
24 MDA ¥ BEBARET o R 2 1 BT R i A SRR I 5
MDA 4 fild 3 B o 84547 AR 2R 1 B 4 K & B K
FL A ANEE KR B BEE MDA kB 1935 K A KRR 2
T N T A L TR B AL b A A 1B W TR SR A Ak L K 4y
ABREE AT R R 24 . SO KR 8 | B 7E
AALSE G R A i TG B AR AL A R TR A R
B AR A Sl AR 7 0 T % A T B A e S A
4501
400 - !
350

300
250

200} b . d

1501 2

100+

50+
0 0.00 ‘ 0.01 ‘ 0.10 ‘ 1.00 ‘ 10.00 100.00‘

3735
MDA concentraton/(mmol + L)

FREA R R 28 5 1 3 (P<<0.05)

B 6 ARERE MDA B4 AFINAP A= R & F A KR 6 % h

Effects of MDA oxidation at different concen-

ik
Water—holding capacity/%

e
I

Figure 6
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Figure 7 Effects of MDA oxidation at different concen-
trations on oil-holding capacity of seeds-water-

melon seed protein
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Table 3 Effects of MDA oxidation at different concentrations on gelling properties of seeds-watermelon seed protein
MDA ¥}/ (mmol « L™1) R/ g Bk /mm  FHEM/ (g ) KEME/mm NELIEE % / m] PRI A/ m]
0.00 421.00£16.65¢ 0.44+0.09% 0.27+0.04% 125.40+30.96¢ 94.2241.47¢ 0.09+0.01°¢
0.10 206.1140.34° 0.83+0.02¢ 0.3540.04" 69.23412.53> 57.51£11.58> 0.04=+0.00*
10.00 166.77441.94*  0.56+£0.42° 0.28+0.17% 42.45416.26* 27.187£26.79*  0.060.04"
T F RN R 2 5 B3 (P<0.05) .
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