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Abstract: In order to improve the stability of crab oil, the nanoemulsion of crab oil was prepared by ultrasonic emulsification. The effects
of emulsifier types, emulsifier concentration, crab oil and water on the particle size of crude emulsion were investagated by single factor
experiments. Furthermore, the Box-Behnken experimental design combined with response surface methodology was employed to optimize the
composition of crude crab oil emulsion. The results showed that the optimal composition of crude emulsion was 1.84 g (6.9%) of emulsifer
(soybean phosphatides), 1.94 g (7.2%) of crab oil and 23 mL (85.9%) of water. Then the crude emulsion was ultrasonically dispersed to obtain a
nanoemulsion with an average particle diameter of 68 nm. Compared with the crude emulsion, the nanoemulsion showed good physical stability
at different temperatures (20~100 C), pH (3~9) and calcium ion concentration (100~500 mM CaCl,). In the digestion experiment in vitro, the
released fatty acids and the bioavailability of B-carotene of nanoemulsion were better than those of the crude emulsion. The crab oil
nanoemulsion prepared by ultrasonic dispersion method could improve the stability of crab oil as an additive in food system, and may have
wider application prospects.
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Table 1 Effect of different emulsifiers on the particle size and { potential of crab oil coarse emulsion
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size of crab oil coarse emulsion
23 R E AR

23.1 WEFAREE T BAER T E M
%2 MEERREZESKT
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Table 3 Box-Behnken experimental design and results

Kips A% WA ($:42/um)
A B C FEada Bk
1 0o - 1 9.82 11.03
2 0 0 0 8.22 6.95
3 1 1 0 14.28 16.49
4 -1 0 1 351 571
5 -1 0 -1 15.78 17.17
6 1 0 1 17.63 18.77
7 1 -1 0 7.56 10.57
8 0o -1 - 11.03 16.09
9 0 0 0 6.86 6.95
10 0 1 1 10.33 11.73
1 0 0 0 10.38 6.95
12 -1 -1 0 6.23 4.05
13 0 1 -1 19.06 21.87
14 0 0 0 8.78 6.95
15 -1 1 0 5.64 4.61
16 1 0 -1 24.14 2251
17 0 0 0 6.55 6.95
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AB 7.54 1 754 114 03205
AC 15.66 1 1566 237  0.1673
BC 7.17 1 717 1.09 03319
A2 8.41 1 841 128 02959
B2 13.28 1 1328 201  0.1989
2 184.78 1 184.78 28.01 0.0011*
KE 4617 7 6.60
KPR 36.56 3 1219 507 00754
FiRE 961 4 2.40

EBE 48648 16
E: *EFRE (p<0.05).
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