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Effect of Ultrahigh Pressure Homogenization on Stability of
Perilla Oil Nanoemulsion

LI Yang' HU Miao' XIE Fengying'®> QI Baokun' SUN Yufan'
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China
2. Harbin Food Industry Research Institute, Harbin 150028, China)

Abstract; Perilla oil nanoemulsions, stabilized soybean protein isolated protein ( SPI)-phosphatidyl
choline, was prepared by using ultrahigh pressure homogenous technology. The effects of different SPI
concentrations and ultrahigh homogenous pressures on stability of perilla oil nanoemulisons were
researched. The results showed that with the increase of SPI concentration and ultrahigh homogenous
pressure, the mean particle size and PDI were gradually decreased. The perilla oil nanoemulsions had the
smallest mean particle size (230 nm) and the lowest PDI value (0. 15) under the condition of 4% SPI
concentration and 140 MPa ultrahigh homogenous pressure, which showed that the perilla oil
nanoemulsions was homogeneous under this condition. After storage experiment for 21 d, perilla oil
nanoemulsions had strong physical stability by using Turbiscan stability analyzer and no change of mean
particle size at 4% SPI concentration and 140 MPa ultrahigh homogenous pressure. There was no fat
separation or aggregation in the nanoemulsions with 4% SPI concentration and 140 MPa ultrahigh
homogenous pressure. The content of a-helix was decreased gradually but the content of B-fold and
random coil were increased by using circular dichroism spectrum, which demonstrated that the change of
the secondary structure of interfacial protein had a certain effect on the stability of perilla oil
nanoemulsion. Study on the stability of perilla oil nanoemulsion provided a theoretical basis for the
development of novel nano foods and the industrialized production of nanoemulsions.
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Fig. 1

Average particle size and PDI value of perilla oil nanoemulsion
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Fig.3  Physical stability of perilla oil nanoemulsions
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Tab.1 Secondary structure of interfacial protein

¥R JE J3/MPa  SPI &40 %0/ %

AR & /%

a2 i B-Hr & B-# TG Ml
2 (7.8 £0.8)" (32.2+0.8)" (18.1£0.3)° (40.9+0.2)"
100 3 (7.5£0.2)" (28.0+0.9)° (21.4+0.4)" (43.2+0.3)"
4 (7.3+0.3)" (33.0+0.0)° (18.1+0.6)" (41.6 £0.5)°"
2 (6.8+0.6)° (31.9+0.2)° (19.0 £0.5)" (42.3+0.4)°"
120 3 (6.6+0.2)° (32.0£0.3)" (19.0£0.3)" (42.5+0.3)"
4 (6.7+0.1)° (36.3+0.5)" (17.2£0.6)° (39.8 £0.2)"
2 (5.920.4)" (28.8+0.4)° (21.2£0.5)" (44.1+0.1)"
140 3 (5.6+0.6)" (34.1+£0.1)" (17.4 £0.4)° (42.9 £0.5)°
4 (5.7+0.4)1 (34.20.2)° (16.6 £0.1)¢ (43.5£0.4)°

PR NG FEFRRZ R B

A B 3 S AR 1 FLAR TR S SRR TR AR WAORRENE A5 DU 4598 - AN TR SPT 23 BRI
FLR MR EE 1 s 349 J3t H 77 0 56 9 il A K LR AR E T R —

3

— (R B % SPT 5 it 40 50 R 135 J6 24 5 IR 7 A b
AT T, 22 50 490 A L TR0 A T T 5 A Y R
DA SPT k1S Pt ME GGy 25 18T 5 VR0 R PR AR B I 3 o e 2 S 5 i 98 K L L T A 1T A 45 4 R B

PIBEA T 55 IR M A K FUI, ST S ORI AR Il IR AR FLIR R E b

2 £ x

ZHOU X J, YAN L L, YIN P P, et al. Structural characterisation and antioxidant activity evaluation of phenolic compounds from
cold-pressed Perilla frutescens, var. arguta, seed flour[ J]. Food Chemistry, 2014, 164(3) .150.

R BT MPRILBIFE (D], B - PTALR MBSk, 2008.

WU Xujin. The study on nanoemulsion of fructus perillae oil[ D]. Yangling:Northwest A&F University, 2008. (in Chinese)
Whase, £, SHOF, 55, Bk 500l - W RRAR VI B R R4 > 0 IC RS LT . P3G, 2011, 36(10) :33 -37.
CHEN Liang, WANG Limei, GUO Yanfen, et al. Effect of walnut oil, perilla oil, «-linolenic acid and linoleic acid
supplementation on rats spatial learning and memory ability[ J]. China Oils and Fats, 2011, 36(10) :33 —=37. (in Chinese)
FEAE, WU, RRL . EIMX EER AR R hE B E AT ]. A, 2013(1) :280 -284.

WANG Limei, YE Cheng, WU Chen, et al. The effect of perilla oil on anti-aging for aging model rats[ J]. Food Science and
Technology, 2013(1) :280 —284. (in Chinese)

RINCONCERVERA M A, VALENZUELA R, HERNANDEZRODAS M C, et al. Vegetable oils rich in alpha linolenic acid
increment hepatic n-3 LCPUFA, modulating the fatty acid metabolism and antioxidant response in rats[ J]. Prostaglandins Leukot
Essent Fatty Acids, 2016, 111,25 -35.

AR . AN [ 0] e 19 5 S0 % K R Il it JIEL [0 Pt AT 1 5 o B AL R [ D] bt v B R RL K %, 2008.

REN Yahao. Study on the effects and mechanism of different doses of perilla seed oil on the serum cholesterol level in rat[ D ].
Beijing: China Medical University,2008. (in Chinese)

BRE, £, BEYR.F. REEA-EILEER O/W BIZ S MR T]. BaFk, 2017, 38(3) :20 - 25.

LI Qiuhui, WANG Zhongjiang, LI Jiani, et al. Emulsifying properties of soybean protein isolate-lysophosphatide oil-in-water ( 0/
W) emulsion[ J]. Food Science, 2017, 38(3) :20 —25. (in Chinese)



5 8 1) b S« R TR 3 T SR R 44 0K LR E 1 Y R ) 387

10

12

13

14

16

17

19

20

21

22

23

24

25

BECKWITH A C. Interaction of phosphatidylocholine vesicles with soybean 7S and 11S globulin proteins [ J]. Journal of
Agricultural & Food Chemistry, 1984, 32(6) :1397 - 1402.
NIEUWENHUYZEN W V, SZUHAJ B F. Effects of lecithins and proteins on the stability of emulsions[ J|. European Journal of
Lipid Science & Technology, 1998, 100(7) :282 —291.
WANG S, SHI'Y, TU Z, et al. Influence of soy lecithin concentration on the physical properties of whey protein isolate-stabilized
emulsion and microcapsule formation[ J/OL]. Journal of Food Engineering, 2017. https: // doi. org/10. 1016/j. jfoodeng. 2017.
03. 020.
SUI X, BI' S, QI B, et al. Impact of ultrasonic treatment on an emulsion system stabilized with soybean protein isolate and
lecithin: its emulsifying property and emulsion stability[ J]. Food Hydrocolloids, 2017, 63.727 - 734.
TANG C H, CHOI S M, MA C Y. Study of thermal properties and heat-induced denaturation and aggregation of soy proteins by
modulated differential scanning calorimetry[ J]. International Journal of Biological Macromolecules, 2007, 40(2) :96.
B, B, B, % M Turbiscan £ 5 0 Mr 0K 25 05 BRAE FLUOR FLAC AR E MR (T ] E & 24, 2014,
14(4) .239 - 245.
LU Changxin, LI Mengmeng, XU Xiaoming, et al. Application of Turbiscan for analysis on stability and emulsibility of purple
perilla acid milk beverage[J]. Chinese Journal of Food Science, 2014, 14(4) :239 —245. (in Chinese)
PATIL L, GOGATE P R. Ultrasound assisted synthesis of stable oil in milk emulsion; study of operating parameters and scale-up
aspects[ J/OL]. Ultrasonics Sonochemistry, 2017, 40( Pt A). DOI; 10.1016/j. ultsonch.2017.07.001.
DEY T K, BANERJEE P, CHATTERJEE R, et al. Designing of -3 PUFA enriched biocompatible nanoemulsion with sesame
protein isolate as a natural surfactant: focus on enhanced shelf-life stability and biocompatibility [ J]. Colloids & Surfaces A
Physicochemical & Engineering Aspects, 2018, 538:36 —44.
EEE, DSOH, ML, e R O K AR AN PR M R B B - AR K B B FLPOR I RETE B A e [T ] B R,
2017, 38(1):74 -179.
BI Shuang, MA Wenjun, SUN Hongbo, et al. Functional properties of natural and denatured soybean-lecithin oil-in-water
emulsions treated by high pressure homogenization[ J]. Food Science, 2017,38(1) :74 —=79. (in Chinese)
YAO X, NIE K, CHEN Y, et al. The influence of non-ionic surfactant on lipid digestion of gum Arabic stabilized oil-in-water
emulsion[ J]. Food Hydrocolloids, 2017, 74 .78 - 86.
VALLAR S, HOUIVET D, FALLAH J E, et al. Oxide slurries stability and powders dispersion: optimization with zeta potential
and theological measurements[ J]. Journal of the European Ceramic Society, 1999, 19(6/7) :1017 - 1021.
SALVIA-TRUJILLO L, ROJAS-GRAU A, SOLIVA-FORTUNY R, et al. Physicochemical characterization and antimicrobial
activity of food-grade emulsions and nanoemulsions incorporating essential oils[ J]. Food Hydrocolloids, 2015, 43 .547 - 556.
BONILLA J, ATARES L, VARGAS M, et al. Effect of essential oils and homogenization conditions on properties of chitosan-
based films[ J]. Food Hydrocolloids, 2012, 26(1) :9 - 16.
RAILOS V. Encapsulation of vitamin E in edible orange oil-in-water emulsion beverages: influence of heating temperature on
physicochemical stability during chilled storage[ J]. Food Hydrocolloids, 2017, 72:155 - 162.
ARANCIBIA C, MIRANDA M, MATIACEVICH S, et al. Physical properties and lipid bioavailability of nanoemulsion-based
matrices with different thickening agents[ J]. Food Hydrocolloids, 2017, 73 243 —254.
LI C, HUANG X, PENG Q, et al. Physicochemical properties of peanut protein isolate-glucomannan conjugates prepared by
ultrasonic treatment. [ J]. Ultrasonics Sonochemistry, 2014, 21(5) :1722.
ALY, TLEM, ARMERR, . AT RMNREE AWM W [J/OL]. &S ,2017. htp: // kos. enki. net/
kems/detail/11.2206. TS. 20170802. 1552. 118. html.
B, B, BEVEM, 5. SRR R T E A - E SR RS R B AL/ S REE BT m [T ], A SR, 2017,
38(5) :148 - 153.
BI Shuang, LI Yang, SUI Xiaonan, et al. Effect of high pressure homogenization on structural, physicochemical and functional

properties of soybean protein-lecithin composite system[ J]. Food Science, 2017, 38(5) :148 - 153. (in Chinese)



