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Preparation and Antibacterial Activity of Chu Orange
Essential Oil Nanoemulsion

LIU Runan', HUANG Kai', GUAN Xiao™, LI Sen', LIU Jing®, SONG Hongdong'
(1. School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China ;2. College of Information Engineering, Shanghai Maritime University, Shanghai 200135,
China)

Abstract: Chu orange (Citrus sinensis Osbeck) essential oil is widely applied in food, medical, and
cosmetic industries for its unique odor and antibacterial properties. However, its poor water solubility
and strong volatility limit the wider application of this essential oil. In order to overcome these
disadvantages, O/W Chu orange essential oil nanoemulsion was prepared with the non-ionic
surfactant emulsifiers Tween 80 and Span 80. The effects of surfactant ratio, concentration and
emulsification shear rate on the particle size, zeta potential, rheological viscosity and emulsion
stability of Chu orange essential oil nanoemulsion were studied.The stable nanoemulsion with the
particle size (135 + 0.76) nm and the absolute vale of zeta potential (30 + 0.36) mV was obtained
under the conditions of 5% (w/w) Chu orange oil, 3% Tween 80 and Span 80(1:2), and shear rate of
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12 000 r/min. In addition, the antibacterial activity of the Chu orange essential oil nanoemulsion was

stronger than that of the pure essential oil,which suggested that nanoemulsion can efficiently

improve its utilization. This opens up the possibility of expanding the application of Chu orange

essential oil.

Keywords: Chu orange essential oil ,nanoemulsion, stability, antibacterial
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Table 1 Chemical composition of orange essential oil

(01 i i %
1 2 -N-(3,4,5- =R KK ) - Z. W 0.153 46
2 6.357 8 &R 0.365 3 43
3 9.122 3 2-BEss 0.281 47
4 11.06 B 0.175 72
5 16.020 5 % —d8 0.434 8 91
6 17.760 1 3P 32— T J 0.068 9 90
7 22272 8 B 0.178 9 91
8 23.151 3 (+)—a—TR 9.189 1 96
9 24.873 7 FH i 5k g 0.061 5 83
10 25.295 7 B-TK )i 11.846 6 97
11 26.923 3 3B I 1.614 6 95
12 28.154 9 D715 0 52.955 4 99
13 29.248 6 R Jot 0.193 2 90
14 30.006 5 =i il o 0.065 8 94
15 30.704 35 ik B 1.925 5 76
16 31.074 3 T/ 0.113 1 90
17 31.332 7 11— B —4— (1 3 2, 05 2k ) % 0.249 4 96
18 32.710 6 1,3,8-p-1% =4 0.896 7 90
19 33.330 7 - (S)— (=) —Hr s A AL 6.987 8 90
20 33.847 4 A-ZBEHE-1-H - O 0.126 3 95
21 34.657 1,3,3- =1 3£ = #/[2.2.1.02,6]Bé st 0.074 2 58
22 35.087 6 LR 0.192 5 99
23 35.328 7 Xof T T —1,3,8— =4 0.176 8 60
24 35.785 1 3301 FF 34— 5 T 0 3 20 2 et 0.247 7 70
25 36.276 6B—(1-PH—1-4 3% )-1,58 X 3.1.0 -2 1.986 64
26 37.025 3 (1R,5R)—rel— 7 7 it 1.192 7 9
27 37.533 4 (-)-F A 0.676 9 95
28 38.265 4 S0 0.097 5 90
29 38.764 9 D—7 77 il 1.720 8 96
30 39.600 3 8— S I1 TR 3 XUHR[5.1.03 b 0.115 2 55
31 40.323 7 -5 7 0.207 5 99
32 40.521 7 (S)-3-H! H-6B— 5 1A #i £ —2-FF L s — 1 -l 0.271 4 53
33 40.883 5 I 7 I i 0.235 6 76
34 43.079 5 437 F IR 2. 4] B de 0.187 1 38
35 44319 7 2 (5—H -k —2— 3 ) — TN % 0.073 7 59
36 44.724 4 5—H1 k4T F 3N A -1 - 1 0.066 7 53
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Table 2 Antibacterial activities of orange oil and its nanoemulsion

1 8l /mm

1%DMSO
KIGHTHE ATCC12900 6.10+0.00* 9.10£0.30" 13.55+0.35¢
AT CMCCB49027 6.00+0.00* 8.50+10.10 10.03+0.41°
i B ZF FUAF T CMCCB63501 6.20+0.00* 8.80+0.20" 9.36+0.31°
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