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Fig. 1 FTIR spectra of y-PGA
a: pH 25 b: pH 75 ¢: pH 10; d: pH 13
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Fig. 2 Second derivative spectra and original spectra (inset)
1: PGA; 2. magnetic y-PGA nanospheres; (a): pH 2; (b): pH 7; (¢): pH 10; (d) . pH 13
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Table 1 Secondary structure of y-PGA (1) and of magnetic
- PGA nanospheres (2) from amide I band analysis

1 Band area/ %

Band position/cm

p . 5 1 5 Assignment
2 1623 1620 13.7 6.9 B-sheet
1633 1631 15.4 22.5 B-sheet
1643 1 640 19.1 18. 8 Undefined
1651 1 650 7.9 10. 6 a-helix
1 660 1658 13.3 7.1 p-turn
1667 1666 11.9 16.9 p-turn
1674 1673 2 0.91 fturn
1681 1680 7.9 7.6 pturn
1694 1690 4.4 4.4 B-sheet
7 1626 1626 12.1 1.8 B-sheet
1637 1638 11.7 7.2 B-sheet
1647 1648 16.7 13.3 Undefined
1655 1655 11.5 11.7 Random coil
1663 1664 16.5 25 B-turn
1671 1672 13.4 15.3 fBturn
1677 1677 4.2 9.3 p-turn
1685 1686 10. 2 11. 8 B-sheet
1695 1.4 B-sheet
10 1619 1620 0. 25 0.78 B-sheet
1628 1631 0. 32 7.6 B-sheet
1638 1639 0.67 20.6 B-sheet
1647 1648 23.8 17.2 Undefined
1656 1657 6.5 13 Random coil
1664 1666 36.8 22.7 p-turn
1671 1672 5.5 7.2 fturn
1677 1679 12.7 5.2 fBturn
1687 1688 5 2 B-sheet
13 1623 1621 0.28 6.5 B-sheet
1635 1632 4 11.9 B-sheet
1644 1642 18 10. 3 Undefined
1651 1650 10.6 12.3 a-helix
1660 1659 18. 8 10. 6 B-turn
1668 1666 18.71 6.2 B-turn
1674 1673 6.3 2.7 p-turn
1681 1680 15.5 19 f-turn
1693 1691 1.5 7.4 B-sheet
Table 2 Secondary structure constitution of y-PGA and of
magnetic Y-PGA nanospheres. lyophilized at differ-
ent pH, from amide | analysis
7-PGA Magnetic y-PGA nanospheres
pH ﬂ*sheet/% ‘[}tum/% ‘Hfsheet/% ‘[}tum/%
2 33.6 35 33.7 32.5
7 35.4 34.1 20. 8 49. 6
10 12.4 54.9 31.13 5.1
13 5.8 59. 2 25.8 48. 4

sl AR 0 PRI S R AT 2 o AR v VR T RS 1 R
LIAME BT LA IR B -PGA A 20 45 4 th 25 45 4 TF]
By de . SR E TR pH EE W (2.2~ 1D B 1Y -
PGA B PED K IR I zeta WAL, SR K. 24 pH Hy 10. 2



%8 S 5 ORE o A 2151

W zeta HLE IR /ME . S8 —35.4 mV, i8I, »-PGA — %  RWERMEEA K. »PGA "R EATTRRIET » &
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Study on the pH-Sensitive Secondary Structure of y-PGA Embedded with
Magnetite Nanoparticles

ZHANG Ju-hua" *, XING Jian-min'* , JIANG Yang-yang' *, GAO Hong-shuai''*, LIU Hui-zhou'

1. Key Laboratory of Green Process and Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing
100190, China

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The conformational transition of poly y-glutamic acid (y~PGA) embedded with magnetite nanoparticles under various
pH conditions was investigated by Fourier transform infrared spectroscopy (FTIR). The secondary structure content was deter-
mined through the analysis of amide | bands of Fourier deconvolution spectra, secondary derivative spectra and the Gaussian
curve fitting of the original infrared spectra. The results showed that the conformation of the y-PGA was affected by solution
pH. The total contents of g-sheet and g-turn were higher than 65% , while a-helix and random coil were low. The content of -
turn increased with increasing pH, while the g-sheet decreased. Additionally, the zeta potential results showed that the pH-sen-
sitive secondary structure of y-PGA had influence on the stability of suspension of magnetic »-PGA nanospheres. The minimum

value of zeta potential (—35.4 mV) was obtained at pH 10. 2.
Keywords FTIR; Poly y-glutamic acid; Magnetic nanospheres; pH; Zeta potential
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