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e, KEERARIC 0.2 mg 2 M By AF G R AE 20 ¢
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Fig.1 Flow chart of preparation of emulsion
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Fig.3 The impact of emulsifier mass fractionon the mean droplet diameter and PDI of nanoemulsion
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Fig.4 The impact of ultrasonic power on the mean droplet diameter and PDI of nanoemulsion
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Fig.5 The impact of ultrasonic time on the mean droplet diameter and PDI of nanoemulsion
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Fig.6 The impact of 6—paradol mass fraction on the mean droplet diameter and PDI of nanoemulsion
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Table 2 The results of orthogonal optimization experiments

KI5 AE - F ¥ ¥ 2/nm PDI
A 75 B (A) # EhE(B) £ B R E 5 3(C)
1 3 3 1 159.5(239.5) 0.168(0.381)
2 1 2 3 170.9(265.6) 0.330(0.476)
3 3 | 3 144.8(247.9) 0.157(0.393)
4 1 3 2 163.1(264.7) 0.352(0.487)
5 2 3 3 163.2(242.3) 0.216(0.380)
6 3 2 2 156.5(240.6) 0.256(0.377)
7 2 2 1 152.8(242.7) 0.138(0.402)
8 2 1 2 148.1(250.8) 0.226(0.408)
9 1 1 1 170.0(283.4) 0.339(0.505)
K, 504.0(813.7) 462.9(782.1) 482.3(765.6)
K, 464.1(735.8) 480.2(748.9) 467.7(756.1)
K; 460.8(728) 485.8(746.5) 478.9(755.8)
k) 168.0(271.2) 154.3(260.7) 160.8(255.2)
ky 164.1(245.3) 160.1(249.6) 155.9(252.0)
ks 154.7(242.7) 161.9(248.8) 159.6(251.9)
WMET 14.4(28.5) 7.6(11.9) 49(3.3)
ERIA B A B IR >A B o R £ B R E o
K As(A3) B,(B5) G, (Cy)
e RS A3B\Cy(A3B5C5)
455 A A LL Tween 85 g FLAL AT 2 (11050 45 2 | 56 5 4 Ry B Wl AR LA 0) 4+ 21 1 12030 45
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Table 3 The characteristics of nanoemulsion
F ¥ 4242 /nm PDI & B /NTU .34 &/%
vt % 85 144.1 £3.76 0.13 + 0.009 40.99 + 0.60 96.5 £2.51
97 B N 2414 +2.12 0.38 £0.012 58.43 + 1.05 87.47 + 1.84
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Fig.7 Laser confocal microscopy (CLSM) images of

(b)

emulsions prepared from Tween 85 (a) and lecithin (b)
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Fig.8 Centrifugal stability of Tween 85 (a) and lecithin (b)
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Table 4 Particle size variation of emulsions prepared by different emulsifiers stored for one month (nm)
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Optimization of Preparation Process of 6—Paradol Nanoemulsion and Its Stability Study

Liu Mengmeng'?®, Guo Shiyin'?, Xiao Hang'?, Qin Jingping'?, Fan Wei'?, Tang Zhonghai'*
(‘College of Food Science and Technology, Hunan Agricultural University, Changsha 410128
“Department of Food Science, University of Massachusetts Amherst, Amherst 01003, USA
‘Hunan Engineering Technology Research Center for Rapeseed Oil Nutrition Health and Deep Development,
Changsha 410128)

Abstract 6-Paradol nanoemulsions were prepared by ultrasonication method. Two emulsifiers (Tween 85 or lecithin)
were used to optimize the preparation conditions by designing a three—factor, three-level orthogonal test using emulsion
particle size and polydispersity index (PDI) as the criteria, and emulsifier dosage, ultrasonication time, ultrasonication
power, and mass fraction of the core as the variables. The results showed that the optimal conditions for the preparation
of emulsions using Tween 85 were: Emulsifier dosage of 1% Tween 85, ultrasonic power of 250 W, ultrasonic time of
15 min, and 6-paradol mass fraction of 0.1%. The optimal conditions for the preparation of emulsion using lecithin
were: emulsifier dosage of 1% lecithin, ultrasonic power 350 W, ultrasonic time 15 min, and 6-paradol mass fraction of
0.2%. The produced 6-paradol nanoemulsions were of oil-in-water (O/W) type, and the particle sizes of the two emul-
sions were found to be(144.1 £3.76) nm and (241.4 +2.12) nm after repeated measurements, and the encapsulation rates
of 6-paradol were found to be (96.5 +2.51) and (87.47 +1.84) %, respectively, in which the 6-paradol was encapsu-
lated in a good way. Meanwhile, it was stored at 4, 25 °C for 35d. As a result, 6—paradol nanoemulsion had a better
storage stability in low temperature environment. The results of the experiment provide a certain technical reference for
the encapsulation and protection of fat-soluble nutrients.

Keywords 6—paradol; canola oil; O/W nanoemulsion; stability



