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Structural evaluation of peanut protein isolates during oxidation by FTIR
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Abstract: Peanut protein isolates (PPI) was oxidized by peroxyl radi-
cals derived from 2, 2*-azobis (2-amidinopropane) dihydrochloride
(AAPH) and the secondary structure of oxidized PPI were evalua-
ted. Structural changes of PPI were elucidated using Fourier trans-
form infrared spectroscopy (FTIR). Fourier deconvolution combined
with iterative curve fitting was used to analyze the amide I of FTIR.
After deconvolved amide I FTIR bands, ten major bands associated
with conformation of proteins were distinctly observed. Changes in
the bands at 1 618 ecm ! and 1 682 cm ™!, which arise from the ag-

gregated intermolecular B-sheets, indicated that protein aggregation
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occurred during PPI oxidation. Quantitative analysis was obtained by
iterative curve fitting. The results showed that there was an increase
in B-sheet structure and random structures accompanied by a decrease
in turns and alpha helix, with the increase of oxidizing agent
(AAPH<C 3.00 mmol/L).

10. 00 mmol/L) would induce fragmentation through direct breakage

Higher level oxidation (5. 00 and

of peptide bonds, resulted in changes in the secondary structures.
The hydrogen bonds and hydrophobic interactions played an impor-
tant role in the formation of PPI aggregates.
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Figure 1 Effect of AAPH oxidation on deconvoluted

FTIR spectra of peanut protein isolate
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Table 1 Deconvoluted amide I band frequencies and

assignments to secondary structure for protein

PeHe/em ! R OEIIN
1691~1 692 B-#% fH 4544

1 682~1 684 SEAT I BT & 458 (D
1672~1 673 B-%% F 45 K4

1660~1 662 B-H f 1 loop 45t
1651~1 653 a2 TE

1645~1 648 JCHL U it B o R T
1637~1 639 B & (T W)

1627~1 628 BT B 1 AR LA (3 1)
1617~1 618 B-YT Z 1 AR L5 H (43 1))
1605~1 610 AL IRIR A

1 AT, Bl R SR BE Y BT I %1 617~1 618 cm ! Al
1682~1 684 cm™ ' & Wi W] i, & W12 (0 o 4 Ak T 3 3048 A=
SR FREMMIE . B e S ALK EE T (5. 00 mmol/L
#110.00 mmol/L) BERK T4 & & B EH AL, "R H T M
AL E T A A B R A T IR R WL, i — b B B
M EET BEEA, Lund R Estéevez %10 & A 1k
S 2 B AR P T I TS

TR SRR A B R AT R B TOHE R AT G 0 Ak B T
SE4 MG 1Y Jr ik, AT X AR A A M AT o Ay
Bro B2 iR BLE 5 016 A 5 8 B 1 4040 6 G BE e 1
SRR 3R 2 O AAPH SUf0 S 264 53 8 2 e 1 il
AN G 5 45 0 VA & B AR A R S,

i3 nl g, gt 37 °C 24 hiy AR L 4B 2R 2 B

®2 AAPHEUMEESEEEBRKRIH

0.85 -

M

Absorbance/a.u.

0.75 1

0.70

1600 1620 1640 1660 1680 1700

Wave number/em™

B2 h&mssemiiklwAE(EasR)
Figure 2 Deconvolved and curve fitted bands of amide 1

of peanut protein isolate (control)
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Table 2 Effect of AAPH oxidation on determined frequencies of amide I component bands of peanut protein isolate

N =poni 0.00 mmol/LL  0.04 mmol/L.  0.20 mmol/L.  0.50 mmol/L.  1.00 mmol/L  3.00 mmol/LL  5.00 mmol/L 10.00 mmol/L
1 608(2. 35) 1 609(2.39) 1 609(2.48) 1 609(2. 46) 1 608(2. 34) 1608(2.41) 1 608(2.33) 1 608(2.30) 1 610(3.46)
1617(7.76) 1618(7.81) 1618¢8.01) 1 618(7.95) 1617(7.63) 1618(7.61) 1618(7.91) 1617(7.78) 1 618(8.31)
1627(12.81) 1627(11.90) 1627(12.02) 1627(11.97) 1627(12.65) 1627(11.75) 1628(12.34) 1627(12.96) 1628(12.21)
1638(14.01) 1638(14.03) 1638(13.91) 1638(13.93) 1638(14.04) 1639(14.95) 1639(14.68) 1638(12.95) 1637(12.61)
1647(10.89) 1647(11.07) 1647(10.89) 1647(10.93) 1647(11.05) 1 648(11.05) 1648(11.33) 1645(10.90) 1 645(11.80)
1652(11.12) 1652(11.44) 1652(11.22) 1652(11.26) 1652(11.34) 1651(11.01) 1651(11.07) 1652(11.99) 1 653(11.98)
1661(14.31) 1661(14.83) 1661(14.56) 1661(14.62) 1661(14.61) 1661(14.48) 1660(14.20) 1661(14.36) 1 662(13.64)

673(12.69) 1673(12.94) 1673(12.87) 1673(12.91)

—

684(9.48) 1 683(9.36) 1 684(9.54) 1683(9.51)

—

692(4.59) 1692(4.23) 1692(4.50) 1692(4.45)

1673(12.79) 1672(13.22)

1684(9.29) 1 683(9.45)

1692(4.27) 1692(4.09)

1672(13.27) 1673(12.73) 1672(12.25)

1 683(9.07) 1 683(9.46) 1 682(8.88)

1692(3.79) 1692(4.57) 1691(4.87)

T 1608~1 692 R B BEME 1A B, cm ™ 5 55 9 h B0 A 3 X R i AR 25 4L %%
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Table 3
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Effect of AAPH oxidation on secondary structural contents of peanut protein isolate

R gy
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75 % I 0.00 0.04 0. 20 0. 50 1. 00 3.00 5.00 10. 00
a- BB TE/ %6 11.12 11. 44 11.22 11.26 11. 34 11.01 11.07 11.99 11.98
&/ % 44,05 43.10 43.48 43. 36 43.61 43.75 43.99 43.16 42.01
B S/ % 31.59 32.00 31.93 31. 99 31. 67 31.79 31. 27 31. 66 30. 76
TeHLI 4 il / % 10. 89 11. 07 10. 89 10. 93 11. 05 11.05 11.33 10. 90 11. 80
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