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Preparation and Optimization of Eugenol Nanoparticles

LIU Gang,LI Xingyu ,YOU Feng ,CHENG Hongjing ,MEI Jun ,ZHENG Huaming’
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Abstract: To improve the stability of eugenol, we prepared the compound nanoparticles embedding eugenol by
reverse-solvent precipitation method where zein was used to encapsulate eugenol and gum arabic was added as
stabilizer. With the encapsulation efficiency as the index, three technological parameters were optimized by
response surface analysis including the mass ratios of zein to eugenol, zein to gum arabic and the mass

concentration of zein. The results show that the maximum encapsulation efficiency is 59.56% at m ( zein ) :

m (eugenol) of 5.23,m(zein):m(gum arabic) of 0.23,in zein mass concentration of 2.63 mg/mL.
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Tab. 1 Test factors and levels of response surface of

encapsulation efficiency of composite nanoparticles

IK A B C/ (mg/mL)
-1 3 0.1 1.875
0 5 0.2 2.500
1 7 0.3 3.125
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Fig. 1 Effects of factors on encapsulation efficiency: (a)mass ratio of zein/EG,

(b)mass ratio of zein/AG, (¢)mass concentration of zein
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Tab.2 Test design and results of response surface

K\ A4 B €/ (mg/mL) WEE %
1 -1 0 -1 45.9
2 -1 -1 0 36.0
3 -1 1 0 36.6
4 -1 0 1 41.6
5 0 1 1 48.6
6 1 0 1 49.7
7 0 -1 -1 32.8
8 10 -1 33.9
9 0 -1 1 29.0
10 0 0 0 60.1
11 1 -1 0 24.7
12 11 0 47.1
13 0 0 0 58.6
14 0 0 0 57.4
15 0 1 -1 43.4
16 0 0 0 58.5
17 0 0 57.7

F| il Design-Expert8.0 4 X 22 2 1 46 B 45 E
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Xt m(zein) :m(EG)(A) .m(zein) :m(AG) (B) fll zein
J R Y B (C) 3 A PR R 2 [a] 4 [ A5 Ay

Y=58.46-0.594+6.65B+1.61C+5.45AB+
5.034C+2.25BC-9.024° -13.34B°-6.67C*

Hi 3¢ 3 AT A1, BEAL P<0.01, BB Y 5 A B.CIY
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Tab. 3 Analysis of variance of regression model

TH  FAM AmE ¥y FE PAa

R 2030.84 9 225.65 63.58 <0.000 I
A 2.76 1 2.76 0.78  0.4070
B 353.78 1 353.78  99.68  <0.000 1
c 20.80 1 2080 5.86  0.0460
AB 118.81 1 118.81 33.48  0.0007
AC 101.00 1 101.00 28.46  0.001 1
BC 20.25 1 2025 571  0.0483
A2 342.38 1 34238  96.47 <0.000 1
B 749.57 1 749.57 211.19 <0.000 1
c 187.18 1 187.18 52.74  0.000 2
582 24.84 7 3.55
KA 20.43 3 6.81 6.17  0.0555
iR 4.41 4 1.10

B 2055.68 16
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Fig.2 Response surfaces and contour plots of encapsulation efficiency caused by interaction of various factors:

(al,a2)mass ratio of zein to eugenol and zein to gum arabic, (b1,b2)mass ratio of zein to eugenol and mass concentration of zein,

(c1,c2)mass ratio of zein to gum Arabic and mass concentration of zein
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