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Organic Matter in Rice Phytoliths Inducing Silicon Deposition
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Abstract: Although silicon is the most recently confirmed essential element for plants life, its deposition
mechanism in plants has not been understood. Silica phytoliths were isolated from rice leaves and stems with
traditional wet ashing or natural precipitation after cryogenic comminution methods, dissolved in HF solution,
centrifuged and then separated a series of cell wall matter with NaOH solution to investigate organic consti-
tution and the related chemical properties that could induce silicon deposition. The results showed that silica
phytoliths from wet ashing did not contain organic matter capable of inducing silica deposition, but silica
phytoliths obtained by natural precipitation contained two components which resulted in the formation of sil-
ica particles. One was the mixture of alkaline polypeptide and phenols from NaOH exiract, and the other was
acidic protein from HF extract, which had a composition of 14.4 kD molecular weight similar to protein in
diatom involved in silica deposition. The acidic protein had different induction amount of silica deposition
under different pH, with the greatest at about 5.
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JE B, IR R ACE 20 h. LA <3 500 r/min {3
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.
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# 0.1 mol/L. pH 6.4 WEIRZE iR 5 L4 441
RA, %M 1 mg AHLMSE 1 mLIRG R EMRIK
AL AL S, # A AP 0.5 h J5 7 H11E
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Organic matter in phytolith
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Fig.1 Scheme for extract and isolation of the organic compositions from silica phytoliths
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Fig.2 Extracts of HF (1) and NaOH (2) inducing SiO,
deposition on NCM
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fR)H 3= 30 min. A BSA (4 L35 & 11 50) M AR FE.
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Fig.3 Silicon detection of the precipitation by energy dispersive X-ray analysis
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Fig.4 Particles of silica precipitation from reaction of
HF extract and silicic acid (x1 000)
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1: HF 4284, 2: BSA(AR4F).

Fig.5 Protein detecting in HF extract by ammonia black
10B

1: HF extract; 2: BSA(Standard sample).
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Fig.6 Polyamine detecting in HF extract

1: HF extract; 2: Spermidine (standard sample).
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Fig.8 Effect of pH value on the amount of silica depo-
sition induced by HF extract

pH from left to right: 3.2, 4.2, 5.2, 6.4, 7.2.
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