2011 13(1):64 -70

Chinese Journal of Pesticide Science http: //www. nyxxb. com. cn
1 *2
(1. 510006; 2. 510632)
( RAN) (CMC)
(CMC—xg-RA) 0 . RAN CMC
N 0 CMC-gRA
( Rot)
o N . N Rot
CMC—-2RA Rot o
200 ~500 nm
: Zeta CMC-gRA Rot -40 ~
-70 mV ; Rot 20% ~68% o Rot CMC-g-RA

DOI: 10.3969/j. issn. 10087303.2011. 01. 11
10636. 1 CA :1008-7303( 2011) 01-0064-07

Rotenone /chitosan graft copolymer nanoparticle aqueous dispersion
pesticide formulation
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Abstract: Carboxymethyl chitosan grafting ricinolic acid copolymer ( CMC-g-RA) was prepared by
the acylation reaction of ricinolic acid anhydride ( RAN) and carboxymethyl chitosan ( CMC) . The
influence of factors such as molecular mass mole ratio of anhydride/amino reaction temperature and
solvent on substituting degree of CMC-g-RA was investigated. Rot and CMC-g-RA as a botanical
pesticide and a carrier were used to prepare a novel nanoparticle aqueous dispersion by dissolving Rot
in the micelle formed from macromolecular chain self-assembly. Physics properties of the nanoparticle
aqueous dispersion such as particle size and dispersion surface charge and loading efficiency as well as

morphology structure were characterized. Influence of solution concentration for CMC-g-RA and Rot
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on above properties was discussed. It is showed that the nanoparticles prepared from CMC-g-RA and

Rot have smooth and close rotundity shape particle sizes of 200 — 500 nm narrow particle size

distribution and negative surface charge. Zeta potential value of the nanoparticles are from -40 to

—70 mV and increased with an increase in the concentrations of Rot and CMC-g-RA. The loading

efficiency for nanoparticles are of a range of 20% - 68% . In conclusion physics properties were

controlled by matching concentration of CMC—g-RA and Rot and loading efficiency could be regulated

effectively which the balance between fast effect and controlled release of the pesticide formulation can

be tailored consequently.
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Table 1 The analysis of orthogonal test for influence factors on CMC-g-RA preparation
Factors
No CcMC CcMC DS
' Relative molecular mass Mole ratio of anhydride/amino Pyridine Temperature
1 1 1 1 1 0.041 4
2 1 2 2 2 0.039 8
3 1 3 3 3 0.0450
4 2 1 2 3 0.116 3
5 2 2 3 1 0.129 7
6 2 3 1 2 0.141 8
7 3 1 3 2 0.146 4
8 3 2 1 3 0.120 7
9 3 3 2 1 0.252 6
Mean [ 0.042 0.101 0.101 0.141
Mean 1l 0.129 0.097 0.136 0.109
Mean Il 0.173 0.146 0.107 0.094
R 0131 0.049 0:035 01347
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2.2.2 Rot/CMC-g-RA N Rot
2 : 0.06 mg/mL 562 nmo
100 ~600 nm ; ( PDI) 0.25 o
Rot <0.03 mg/mL.CMCgRA 0.01 0.7
<0.30 mg/mL 2
190 nm; CMC-g-RA Rot
2 CMC—gRA Rot N

Table 2 Particles size PDI and zeta potential formed in different concentrations of CMC-g-RA and Rot

CMC-—gRA Rot Zeta
Mass conc. of CMC-g-RA /( mg/mL) Mass conc. of Rot/( mg/mL)  Particle size/nm PDI Zeta potential /mV
0.10 0.02 190.2 £12.3 0.433 +0.002 -58.50 £0.91
0.10 0.03 289.7 £20.5 0.344 +£0.002 -55.62 +1.68
0.10 0.04 271.5 +£19.9 0.284 +0.002 -40.73 +£5.49
0.10 0.05 256.4 +£20.0 0.157 £0.002 -50.50 +1.52
0.10 0.06 376.3 £27.3 0.185 +0.003 -45.55 +5.52
0.30 0.02 316.2 £17.5 0.206 +£0.002 -36.98 +0.95
0.30 0.03 402.3 £31.0 0.171 £0.001 -63.27 0. 68
0.30 0.04 345.3 £27.1 0.153 +£0.001 -68.30 +2.04
0.30 0.05 475.2 £37.2 0. 138 +0.004 -60.33 +£2.15
0.30 0.06 562.2 £28.2 0.154 +£0.001 -58.47 +1.29
0.50 0.02 218.4 £18.1 0.075 +£0.001 -28.00 +4.21
0.50 0.03 352.2 £24.8 0.081 +£0.001 -60.14 +6.85
0.50 0.04 341.2 £18.6 0.112 +£0.001 -56.81 +1.75
0.50 0.05 306.9 £17.5 0.140 +£0.001 -69.64 +2.91
0.50 0.06 511.4 £26.7 0.137 £0.001 -52.28 +0.95
0.70 0.02 251.5+£20.0 0.104 +£0.001 -45.84 +13.66
0.70 0.03 253.6 £16.0 0.126 +£0.001 -54.69 +5.28
0.70 0.04 309.6 £16.1 0.009 +0.001 -65.13 £0.91
0.70 0.05 348.9 £22.3 0.003 +£0.001 -74.69 +2.21
0.70 0.06 355.8 £21.1 0.010 +0.001 -70.35 +6.62
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