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Abstract; Soybean protein-phosphatidylcholine was used as the emulsifier to prepare fish oil nano-
emulsion by high pressure homogenization technology. The effect of concentrations of soybean protein,
phosphatidylcholine and fish oil, and homogenous pressure on the average particle size, PDI, (-
potential , turbidity of fish oil nano-emulsion were studied. Results with the highest desirability (the mean
droplet size was (245 +3.1)nm, PDI was 0.226 +0.019, {-potential was ( —30.2 +0.6) mV and
turbidity was (2 413 +34.7) cm ' was obtained with mass ratio of soybean protein content of 2% ,
phosphatidylcholine content of 0.2% , fish oil content of 1.5% , and homogenization pressure of
100 MPa. Through the super high-resolution microscopy it was observed that fish oil was embedded in the
composite emulsifier and evenly distributed in the emulsion system. Through the stability study of the
highest desirability soybean protein-phosphatidylcholine fish oil nano-emulsion, it was found that nano-
emulsion was remained stable against coalescence and phase separation for a period of 30 d ( storage
period) at 4°C and 25°C , respectively. The ability of the soybean protein-phosphatidylcholine fish oil
nano-emulsion was stronger than that of Tween20 fish oil nano-emulsion. The highest desirability soybean
protein-phosphatidylcholine fish oil nano-emulsion had good ionic resistance ability, and the influence of
Ca’" on stability of nano-emulsions was greater than Na®. In addition, the nano-emulsion was stable
under all processing conditions that encountered during food processing at pH value of 7.0 ~10.0. The
developed fish oil nano-emulsion had potential applications in the food industry.
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Fig.2  Effects of phosphatidylcholine concentrations on mean particle size and PDI, size distributions,

{-potential and turbidity of fish oil nano-emulsions
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Fig.3 Effects of fish oil concentrations on mean particle size and PDI, size distribution, {-potential and

turbidity of fish oil nano-emulsions

I RN (p <0.05) o 7 #f P 40 K FL IS E 1R 1
FAER  ERR AR BN 1.5% o
2.4 HREN

Bl 4a 4b 7 T 34 50 B g 65 40 oK 2L 80K A8 1)
S o A% e F3 N0 MPa 3 i 5] 100 MPa, | i - 44
RiAe 2 AR (p < 0.05) o 7R = e 3 Jo 1 2% 1F
L FLR P ERL AR KT 1000 nm, R RETE B4 K
FLI o 7E 60 ~ 140 MPa 1 1T, FLHCF Bk 42 /)
T 500 nm, R, 20 e By AL S R EHE H-
i i Tt LB 52 LA 50 T P T ) A AOR L. N

K FLWK KL A B G Hs 77 A 60 MPa 15 /it 3] 100 MPa
N R 288024 =0AT DL B b 42 B 5 1 5 s 07 1
hnm s B9 AE O, % A R BEE 5 R ) A
LURIBE NSRS A NI A A B = I L) B
K 338 e 48 EORE BE N L B IR O
— I fIN 2140 MPa, 99 K FL Y ~F- 3080 42 A2 AL
3 (H kLA o A (1 4b) /T LU B 72 R T
1000 nm Kb A4 R0 A% 87 W 0 B, W] BE 2 BRI o 3 5T
HRFEEALE, WA LAERE, X4
W5 FERNANDEZ-AVILA 25 B 5% 14 25 Ji 5



392 & o Bl B ¥ iR

2018 4

xR EL B AR E FLIRCRLAR AR R 2R L. C-H
37 246 o {2 A A S 5, o B2 B B TR T O ) n de
WE R AR, SRR 2. ZiE R

SRR /nm

60 80 100 120
PR /1/MPa
(a)
)5 IR F1/MPa
60 80 100 120

D8/ A 7 T FE I DR IR 24 K FLIROB R, 1 4% 100 MPa
A S ) 8 K e s T IEL R ik 44 K L A 2
J)ﬁ\‘}:_E:jjO

0 MPa

100 MPa
120 MPa
140 MPa

\_A_A_A_A_A_AA.AJ—A_A_A_I_A_AAJJ—A_I—A_A_LUA—I—A—I—A—I—AAJJ
10? 3
Krit/nm
)
14000

12000

10000

0 60 80 100 120 140
Y41 i Fs 1/MPa
(d)

&4 S BTE Jynd il 98 R LT PR AR (PDT KA 3 A - H A8 ALk B 1) 52 )

Fig.4 Effects of homogenizing pressures on mean particle size and PDI, size distribution,

{-potential and turbidity of fish oil nano-emulsions
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Fig.5 Microstructures of fish oil nano-emulsions
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Fig.6 Mean particle size of fish oil nano-emulsion

under different storage temperature conditions
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