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Table 1 Spectral distance among averaged FTIR spectra of different protein fractions

Value of index D-FTIR spectra

Protein fractions

Spectral window/cm ™!

Albumin Globulin Prolamin Glutelin

Albumin 0
Globulin 19.53 0

4 000~400
Prolamin 223.92 52.09 0
Glutelin 363.92 137.97 28. 40 0
Albumin 0
Globulin 7.09 0

3 100~2 800
Prolamin 26. 61 50. 64 0
Glutelin 12.12 30. 68 6. 69 0
Albumin 0
Globulin 24.3 0

1 800~1 500
Prolamin 175. 63 83. 38 0
Glutelin 360. 62 235.94 45.01 0
Albumin 0
Globulin 23. 46 0

1 500~1 200
Prolamin 121. 74 52.24 0
Glutelin 112. 6 42.22 20. 23 0
Albumin 0
Globulin 2.79 0

1 200~900

Prolamin 33.31 37.83 0
Glutelin 24.27 27.45 2.76 0
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Table 2 Curve fitting analyses expressed as component bands, percentage areas and
assignments of main protein secondary structures for the protein fractions
Albumin Globulin Prolamin Glutelin

Assignment Peak centers Areas Peak centers Areas Peak centers Areas Peak centers Areas
Jem ™! /% Jem ™! /% Jem ™! /% /Jem ! /%

1616 5.83 1616 4.98 1617 6.52 1617 5.48

— — 1620 4. 54 1624 5.25 1624 3. 80

1628 11.95 1629 4. 87 1630 4.10 1630 3.63

B-Sheet ~
1638 5.70 1636 8. 30 1636 5.91 1636 4. 95

1691 5. 60 1692 4.32 1 690 3. 14 1692 2. 46

1 696 4. 80 1696 7.86 1697 1.75 1697 3.02

1643 1. 49 1643 7.53 1642 5.73 1642 6. 14

Random coil — — 1 646 5. 65 — — 1 645 5. 36
1649 7.28 — — 1648 9.17 1649 5.35

- — 1650 10. 52 — — — —
a-Helix 1 655 14.18 1656 6.53 1654 8.93 1653 15.76
1659 6.21 1659 7.21 1659 8.09 1657 0.78

1665 12.1 1663 6. 42 1664 9.35 1664 9.05
1671 6. 50 1672 8. 31 1670 10. 26 1671 6. 06

g-turn — — — — 1674 1. 27 — —

— — — — 1676 9.05 1676 5. 81
1679 3.58 1678 5.32 1 680 3.74 1 680 7.60
1 686 14. 78 1 686 7.64 1 686 7.74 1 686 14. 75

1688 cm ' JHJE T B-turn S5 44 B RN L DO P SE TR T4 4y
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Fig. 1 Original (upper), deconvolved ( middle) and second
derivative (bottom) infrared spectrum of the protein
fractions

(a); Albumin; (b): Globulin; (¢): Prolamin; (d): Glutelin
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Fig. 2 Original FTIR spectra (upper) and the curve-fitted in-

dividual component bands (bottom) of protein fractions
in amide [ region
(a): Albumin; (b): Globulin; (¢): Prolamin; (d): Glutelin
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Table 3 Main protein secondary structure

amounts for the protein fractions

Second structure composition/ %

Protein Method
a-helix B-sheet f-turn  Random coil
Albumi, Amide I 20.39 33.88  36.96 8. 77
U Amide I 20.58  32.89  38.55 7.98
Globulin  Amide T 2425 34.87  27.69 13.18
OPUI Amide T 24.80  35.09  28.00 12.11
Prolamine Amide I 1702 26,67 41.39 14. 90
FOAMING A ide T 16.19  27.40  40.13 16. 28
Glueli,  Amide T 1654 23.34 4327 16. 85
U Amide I 15.34  22.51  43.51 18. 64
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Second Structure of the Protein Factions from Lotus Seeds

CAI Lian-hui, ZENG Hong-yan™ , CAI Xi-ling, WANG Ya-ju
School of Chemical Engineering, Xiangtan University, Xiangtan 411105, China

Abstract Following the sequential Osborne extraction procedure, the proteins of lotus seeds were classified. The secondary
structures of albumin, globulin, prolamine and glutelin fractions were determined by Fourier transform infrared spectroscopy
(FTIR). The FTIR images of amide | and [l bands from the four protein fractions were analyzed using Fourier deconvolution
and curve-fitting technique. The results showed that there were minor differences in every corresponding peak position and peak
area percent of secondary structure between albumin and globulin as well as between prolamin and glutelin. But there were
differences in every corresponding peak position between albumin (or globulin) and prolamin (or glutelin). Especially the area
percents of the corresponding nonrandom structures (o-helix and B-sheet) of albumin and globulin were significantly larger than
those of prolamin and glutelin. The contents of nonrandom structures of albumin and globulin extracted with 0. 1 mol « ™' NaCl
solution were about 55% and those of prolamine and glutelin fractions were only at round 40% , indicating that the secondary

structures of the salt-extraction protein were ordered and stable.
Keywords Lotus seed; Protein; FTIR; Secondary structure; Curve fitting
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