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Preparation of controllable camellia seed oil emulsion by
microfluidic method

Abstract: [Objective] Camellia oil seed oil, also known as camellia oil, is known as "Oriental olive oil",
rich in polyunsaturated fatty acids and natural tea polyphenols and other substances, so it is widely used in food,
cosmetics, medicine and other fields. However, the high unsaturated fatty acids in camellia oil are easy to react with
oxygen, water, metal ions and other oxidation, which has adverse effects on the quality of its products. In addition,
the low solubility of camellia seed oil makes it difficult to disperse in other substrates, which limits the utilization
rate of camellia oil. Therefore, an effective encapsulation strategy is needed to isolate the contact of camellia seed
oil from oxidant and increase its bioavailability. The emulsifying camellia seed oil to form emulsion is the most
widely used encapsullated delivery carrier. At present, the methods of emulsion preparation mainly include high-
pressure homogenization, ultrasonic emulsification and high-speed mechanical stirring. These methods can produce
large quantities of emulsion, but the resulting emulsion size distribution range is wide and uneven, which seriously
affects its stability and the shelf life of the product. [Methods] Prepare camellia oil oil emulsion with uniform
size and controllable size. The inner phase is the first pressed camel lia seed oil, and the outer phase is the Tween
20 (food grade) water solution containing 5 wt%. With the help of microfluidic chip, under the interaction of fluid
interface tension and shear force, the two phases of water and oil are cut into a single scattered small liquid droplets
when the shear mouth meets. The microfluidic chip used is a flow-focused PDMS material microfluidic chip, and
the size of the shear port is 50 p m wide and 200 u m long. To obtain the oil-in-water emulsion, the chip used needs
to be chemical modified by PEG to make the PDMS surface hydrophilic. [Results] By adjusting the flow rate of
the internal and external phase fluid, the particle size of camellia oil seed oil emulsion can be changed. When the
volume flow rate of the external phase is fixed to 10 p 1 / min, the flow rate of the internal phase is gradually
increased from 0.4 w1/ min to 1.6 p 1/ min, the resulting droplet diameter gradually increases from 116.18 pm to
128.23 u m, indicating that the droplet diameter is positively correlated with the internal phase flow velocity; when
the internal phase volume velocity is fixed to 0.8 p 1/ min, the flow rate of the internal phase is gradually increased
from 10 w1/ min to 26 p 1/ min, and the resulting droplet diameter was gradually reduced by 76.89 u m from
113.08 p m, indicating that the droplet diameter was negatively correlated with the internal phase flow rate.

[ Conclusion] We can prepare the camellia seed oil emulsion droplets of various sizes and uniform particle sizes
according to different application requirements, which provides a new method for the encapsulation delivery of
camellia seed oil, and also provides technical support for improving the bioutilization rate of camellia seed oil.
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