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Essential oil Pickering emulsions stabilized by modified
citrus pectin-whey proteins

ZHOU Zhongyu, HU Fei’
( School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, Guangdong, China )

Abstract: Four essential oil Pickering emulsions were prepared by high-pressure homogenization method
using modified citrus pectin and whey protein as emulsifier to embed essential oils of laurel, thyme, oregano
and bergamot. The emulsions obtained were then characterized by particle size and Zeta potential analyzer,
SEM, FTIR and rheometer, and evaluated for bacteriostatic performance by drug sensitivity tests. The
results showed that the emulsification capacity of citrus pectin modified by irradiation was significantly
increased to (548.114+18.737) m*/g. Data from FTIR analysis indicated that the polymers were successfully
synthesized and the essential oils were successfully encapsulated. The emulsions obtained displayed a
particle size distribution of 829~1147 nm, and retained >91% stability after being centrifuged and stored for
77 d. The results from rheological test revealed that the four emulsions were pseudoplastic fluids.
Meanwhile, the emulsions exhibited encapsulation efficiency for different essential oil of 5.82% ~ 21.54%
and drug-loading rate between 0.86% and 5.25%, with controlled release effect on the embedded essential
oils. In addition, the four emulsions showed significant growth inhibition effects on two food
microorganisms (E. coli and S. aureus) with the inhibition circle diameter from 7.51 to 34.97 mm.
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Fig. 1 FTIR spectra of CP before and after irradiation
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Fig. 5 Particle size distribution of Pickering emulsions

# 2 Pickering FLIAUKLAE . PDI Fll Zeta HLfiL
Table 2 Particle size, PDI, Zeta potential of Pickering

emulsions
FL AR A% mm PDI Zeta HL{/mV
BPEO 960.70+20.76 0.457+0.035 —2.173+£0.154
TPEO 829.33+29.10 0.254+0.064 -9.063+0.879
OPEO 991.20+10.71 0.343+0.082 -1.510£0.315
LPEO 1147.00+18.73 0.228+0.093 -0.867+0.067
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Table 3  Centrifugation and storage stability of Pickering emulsions
FLIR AR E
BRI T ES B TRE M WA AR P /%
ESi5/% ES¢0/% 21d 35d 49d 63d 77d
BPEO 82.98 68.09 95.95 94.86 94.59 92.95 91.78
TPEO 91.67 79.17 97.97 97.30 96.62 96.32 95.93
LPEO 87.50 72.92 97.26 95.89 95.21 93.44 91.88
OPEO 89.58 76.04 97.60 96.67 96.27 95.83 93.91
x4 WAFE Y Pickering FLIK AYRIAEAE AL (PR nm )
Table 4 Particle size change of Pickering emulsions during storage
L A7 B 1) /d
GBS 0 7 14 21 28 35 4 49 56 77
OPEO 991.206:(: 1038.6b7czt 1089.3[3):(: 1018.6%:& 1023.0(3:!: 1044.6‘)76:!: 1046.33;!: 1164.33;:(: 1168.6Z:¢: 1084.637:(:
10.71 20.65 32.58 18.09 19.52 25.58 27.59 53.45 36.56 9.45
TPEO 829.33[)1 863.97:t 879.6%1 868.9351 869.121 862.871‘1 882.77? 876.973:t 886.103:t 865.GZi
29.10 10.56 6.80 14.76 8.57 13.11 13.04 11.06 11.31 8.16
LPEO 1147.0(3i 1266.6a7bj: 1339.6Zj: 1284.0(3i 1289.3a3bj: 1237.61;7cj: 1054.0(e)j: 1014.0(3ﬂ: 1176.333: 1347.62i
18.73 73.10 18.01 74.10 58.02 21.73 43.00 26.15 35.73 22.59
BPEO 960.7(1::: 987.07‘1::: 1037.0‘?;(: 1095.0(3:& 955.0(?1:0(: 945.33;(: 885.47{:(: 943.6701 1001.08;(: 1168.33):(:
20.76 16.99 16.97 18.19 35.37 29.57 25.96 26.16 12.49 19.86

T R FEATEER G T B AR R R R 22 5 B2, R R 255 B3 (p< 0.05).
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Fig. 8 Encapsulation efficiency and drug-loading capacity
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