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I n vitro bioaccessibility of paradol in food-grade
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Abstract: Nanoemulsions loaded with paradol were prepared by high pressure homogenization technology
using rapeseed oil as oil phase and Tween 80 as emulsifier to improve the low oral bioavailability and
pungent taste associated with paradol. The effects of rapeseed oil mass fraction on the particle size, Zeta
potential, free fatty acid release rate of nanoemulsions and bioaccessibility of paradol were investigated.
The result showed that the partide size of nanoemulsions increased significantly with the increase of
rapeseed oil mass fraction, while Zeta potential had no obvious change. Meanwhile, free fatty acid release
rate of different emulsions in simulated intestinal juice approached up to 100% with almost complete lipid
digestion. Emulsion with low rapeseed oil mass fraction (5%) was too viscous resulting in slowdown of lipid
digestion rate. The bioaccessibility of paradol encapsulated in nanoemulsions with different mass fraction of
rapeseed oil (5%, 10%, 15% and 20%) were 61.90%+1.14%, 66.80%+1.56%, 80.50%=+2.50% and 86.20%+
5.40% respectively, significantly higher than that of the control group without encapsulation (11.50%=0.20%),
which indicated that the nanoemulsion delivery system could effectively improve the bioaccessibility of
paradol, and the improved efficiency was positively correlated with the mass fraction of rapeseed oil.
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Fig. 1 Chemical structure of 6-shogaol (a) and paradol (b)
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Table I Formula of nanoemulsion preparation
Hk AL Title :
SFFIM mhR 80 EETK FEEIEE A
I 10.00 8.00 182.00 0.20
I 20.00 8.00 172.00 0.20
It 30.00 8.00 162.00 0.20
\Y 40.00 8.00 152.00 0.20

25 °CH, K5 0.20 g ZEER B R & T — & 350
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IR AE ; K 8.00 g I 80 1A T8 Tk, dm#k
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Table 2 Formula of artificial intestinal salt juice
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Fig. 2 Mean particle size (a) and Zeta potential (b) of
paradol-loaded nanoemulsions
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Fig. 3 Particle size distributions of paradol-loaded nanoemulsions
during in vitro digestion
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Fig. 6 Change of free fatty acids release rate during intestinal
digestion
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Fig. 7 Bioavailability of paradol incorporated in different
nanoemulsion systems
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