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Preparation of HP--CD & Rose Flavor Nanocapsulates
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Abstract: Hydroxypropyltg-cyclodextrin (HP-g-CD) , containing special hydrophobic cavity, was
used to include rose flavor. In this study, the average size was as major index and PDI and ¢
potentia as t two auxiliary indexes to choose the optimum process parameters. The optimum
conditions were determined by single-factor and he Box-Behnken design of response surface
methodology and listed as follows: reaction time of 4h, electromagnetic stirring speed of
1000rpm, reaction pH of 8, the mass ratio of external to internal capsule of 1. 69, the emulsifier
of Tween-20, the mass ratio of emulsifier to flavor of 3. 13, solid contents of 1. 5%. under the
optimum conditions, the average size is 72. 8nm, the PDI is 0. 127, and the ¢ potential is -12.
6mv. It also has a spherical shape by the transmission electron microscopy.
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Tab.3 Experimental design and response factors with Box-Behnken design

Run A/ % ., /% C/ % - / PDI n%

1 1.5 2.5 2.5 115. 0 0. 085 —8.4
2 1.5 2.0 3.0 93. 3 0. 060 —9.84
3 2.0 2.0 3.5 88.8 0.106 —8.79
4 1.0 2.0 3.5 115.0 0.095 —10.38
5 1.0 2.0 2.5 136. 0 0.19 —13.7
6 1.5 2.0 3.0 103. 0 0.133 —12.0
7 1.0 1.5 3.0 91. 3 0. 091 —11.1
8 1.5 2.0 3.0 101. 0 0. 064 —38.54
9 15 1.5 3.5 71.9 0.119 144
10 1.5 1.5 2.5 88. 6 0.106 —12.7
1 2.0 2.5 3.0 111.0 0.051 —11.1
12 2.0 2.0 2.5 103.0 0.133 —12.1
13 1.5 2.5 3.5 110 0. 059 —7.74
14 2.0 15 3.0 71.4 0.110 —12.6

15 1.0 2.5 3.0 140.0 0.071 —10.6
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Tab.4 Analysis of variance with regression model
F Prob>F
5307.277 9 589. 697 4 18.508 15 0.002 5
A- 1 460. 701 1 1 460. 701 45. 845 34 0.001 1
B- 2 918.48 1 2 918.48 91.598 95 0.000 2
C- 404.701 3 1 404. 701 3 12.701 89 0.016 1
AB 20.702 5 1 20.702 5 0.649 765 0.456 8
AC 11.56 1 11.56 0.362 82 0.573 2
BC 34.222°5 1 34.222°5 1.074 102 0.347 5
A? 321.066 9 1 321.066 9 10. 076 96 0.024 7
B? 92.307 69 1 92.307 69 2.897 155 0.149 5
C* 19.11 1 19.11 0.599 783 0.473 7
159. 307 5 5 31.861 5 - -
106. 847 5 3 35.615 83 1. 357 828 0.450 7
52.46 2 26.23 - -
5 466. 584 14 - - -
5
Tab.S5 Analysis of variance with regression model
F Prob>F
0.013 804 983 9 0.001 534 1.501 627 082 0.341 0
A- 0.000 276 125 1 0.000 276 0.270 317 675 0.625 3
B- 0.003 2 1 0.003 2 3.132 699 179 0.137 0
C- 0.002 278 125 1 0.002 278 2.230 212 599 0.195 6
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5
F Prob>F
AB 0. 000 380 25 1 0. 000 38 0.372 252 77 0.568 4
AC 0.001 156 1 0.001 156 1. 131 687 579 0.336 1
BC 0. 000 380 25 1 0. 000 38 0.372 252 77 0.568 4
A? 0.001 056 641 1 0.001 057 1.034 418 273 0.355 8
B? 0.001 760 103 1 0.001 76 1.723 084 956 0.246 3
C* 0.002 981 564 1 0.002 982 2.918 857 318 0.148 2
0.005 107 417 5 0.001 021 - -
0.001 738 75 3 0. 000 58 0.344 102 513 0.801 4
0.003 368 667 2 0.001 684 - -
0.018 912 4 14 - —
6
Tab. 6 Analysis of variance with regression model
F Prob>F
29.727 1 9 3.303 011 0.619 735 0.749 2
A— 0.324 013 1 0.324 013 0.060 794 0.815 0
B— 20.995 2 1 20.995 2 3.939 27 0.103 9
C— 3.341 113 1 3.341 113 0.626 884 0.464 4
AB 0.25 1 0.25 0. 046 907 0.837 1
AC 0.042 025 1 0.042 025 0.007 885 0.9327
BC 1.392 4 1 1.392 4 0.261 252 0.6310
A? 2.862 031 1 2.862 031 0.536 995 0.496 6
B* 0.434 185 1 0.434 185 0.081 465 0.786 8
C* 0.427 878 1 0.427 878 0.080 281 0.788 3
26.648 59 5 5.329 718 —
20.539 53 3 6. 846 508 2.241 425 0.323 3
6.109 067 2 3.054 533 —
56.375 69 14 — —
2.2.3 design : 74. 8 nm,
export 72. 8 nm, 10%.,
,  1.2.3 3 .
) . , 1 o
. Box-Behnken ,
L 5%,
3. 13, °

1 69, ,
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Fig. 3 Response surface and isoline of B-The solid con-

tents and C-The mass ratio of emulsifier to flavor
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