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Figure 1 Nitrogen content of NR, C-NR, DPNR and P-NR
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Figure 2 FTIR spectra of NR(a), C-NR(b), DPNR(¢) and P-NR(d)
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Figure 3 XPS C 1s spectra of NR(a), C-NR(b), DPNR(¢) and P-NR(d)
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Table 1 Metal ion concentration of NR, C-NR, DPNR and P-NR

ERETWE/ (pg gD

FE i
Mg?* Ca?* Fe?+ Cu?* Mn?+
NR 123. 05 143. 34 38. 62 41.32 1. 35
C-NR 26. 38 29. 86 9.05 9. 45 0.31
DPNR 9.37 22.33 4. 66 0. 38 0.17
P-NR 6.19 21. 51 3. 20 0. 44 0. 095
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Figure 4 Weight-average molecular weight and molecular weight distribution of NR, C-NR, DPNR and P-NR
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Table 2 Molecular weight and molecular weight distribution of NR, C-NR, DPNR and P-NR

B M, (X 10") M, ( X10%) M, (X 10%) SRR (M, /M,)
NR 4. 87 5.63 6. 31 1. 16

C-NR 4.52 5. 46 6. 30 1.21

DPNR 3.72 4.61 5.78 1. 24

P-NR 3. 39 4.43 5. 46 1. 31
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The Effect of Protein and Phospholipid on Natural Rubber Latex
Molecular Structure

WU Long-mei', WANG Bo-xiang®, QU Peng?, ZHOU Rong-jie*, LIAO Shuang-quan®”
(1. College of Agriculture, Hainan University, Haikou 570228, China;
2. College of Materials and Chemical Engineering » Hainan University, Haikou 570228, China)

Abstract: Natural rubber latex was firstly treated with alkaline protease or phospholipase. Then the effect of protein
and phospholipid on natural rubber molecular structure was investigated by the combination of atomic absorption
spectroscopy, nuclear magnetic resonance crosslinking density meter and gel permeation chromatography. The results
indicated that the molecular weight, molecular weight distribution, the concentration of metal ions and crosslinking density,
and the gel content of natural rubber presented a significant decrease after the treatment with alkaline protease or
phospholipase, which are due to that there exist physical forces or chemical bond between the metal ions and protein,
phospholipid in the natural rubber. The presence of protein and phospholipid contributes to the formation of intermolecular
cross-linking, increasing molecular and intermolecular network structure.

Key words: Natural rubber latex; Protein; Phospholipid; Crosslinking density; Gel content
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