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Preparation of citrus essential oil nanoemulsions and its antibacterial

activity against Staphylococcus aureus

BRB fE
JIANG Shu-ge'*?*

é—r%‘ FELZ,AL

LI Gao-yang"
(1. W B R AR A B B V- 43 Bt T s K00
{‘lﬁﬂﬁ K 41012553, g8 L5 i

4. BRI 15 %%IBT%%?%% W kU

HOU Yu-hao'*?3
4 gt

24 FU Fu-hua'**
4mn&zmmﬁﬁﬂﬂ#

:é,‘LZ,% S-SR

LIU Jian'??®
.% ?F 1,2.3

SHAN Yang'**

e A 7 it 0 T B
LARMHE ESLRE WM K 410125,
410125)

(1. Longping Branch Graduate School , Hunan University . Changsha, Hunan 410125, China ; 2. Hunan Agricultural

Product Processing Institute, Hunan Academy of Agricultural Sciences, Changsha , Hunan 410125, China ;

3. Hunan Key Lab of Fruits & Vegetables Storage , Processing » Quality and Safety, Changsha , Hunan 410125,

China ; 4. International Joint Lab on Fruits & Vegetables Processing s Changsha s Hunan 410125, China)

BE A H B A2k 8 T2k & F) &R
B BOREAT 69 3 A AMAG (b TF AR B AR
A8 A wk B 80 K FUAL A, & B T K A KAR, @ A8 K &
HEMRIL, BREN. 3B BRI G BT A
MR TSR A6Y LIRS0 MBS RAY 24% . B F KR
FNMATOL A THEGARLFHERZS 10~
20 nm, KB ZSHEH Y. WHBALZRXREF R DA R

iR AR N 3 A A AR M R & R R SL. E B

EEREEIR T S R L R S W I LR
ERENARAAR . RDOWARE R D FAREY
# 3.75 mg/mL, i E R A ke 2.5 45, AR R
SR B R AR T LA T M AR RSN
AR ERE, LA TFHE AR RERERA L
FHER ARG LA RAFHITHAER.
KB AT M AR
B

KEMHHKA ;W

ESUE WA T SR A TR (4 %5 - 2019NK2041) 5 8

BARAN BB B R 4T H (45 :2020CX50) ; 1 B &

BHELRFFE & 5 AA 1R (45 : 2018 TP1030)

YEE B A 36 T Lo, W R 2 e B A S A

BEMEER 4 (1963—), 5.1 3 44 4Ol B 24 Be BF 5% 51, 1 1
E-mail:sy6302@ sohu.com

I 5 B 89 :2020-08-27

Abstract: Citrus essential oil, as a natural extract with a broad-
spectrum antibacterial effect, can effectively inhibit the growth of
food-borne pathogens, but its wide application is limited due to
its easy volatilization and poor water solubility. In this study.
through the inhibition zone diamater test of three kinds of citrus
(bergamot, sweet orange, honey pomelo) essential oilswith good
antibacterial effect on Staphylococcus aureus wasusedas the oil
phase. Tween 80 was used as the emulsifier, with deionized water
used as the water phase, and the nanoemulsions was prepared by
phase transformation method. According to the pseudo-ternary
phase diagrams, the formulas of three citrus essential oil nanoe-
mulsions were obtained, i. e. 6% essential oil, 24% Tween 80
and 70% deionized water. The average particle sizes of the pre-
pared nano-emulsions were between 10~20 nm, and the particle
size distributionswere uniform. The inhibition zone diameter test
and the minimum inhibition concentration test showed that the
antibacterial activity of the three citrus essential oils into nano-e-
mulsions was improved, among which the bergamot essential oil
nanoemulsion showed the strongest antibacterial effect against S.
aureus, and the minimum inhibitory concentration and the mini-
mum bactericidal concentration were both 3.75 mg/mL. The in-
hibitory activity was 2.5 times that of the pure essential oil.Scan-
ning electron microscopy results showed that, compared with

pure essential oil, bergamot essential oil nano-emulsion damaged
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the bacterial structure more significantly. This showed that the
bergamot essential oil nano-emulsion had a good antibacterial
effect on the food-borne pathogen S. aureus.

Keywords: citrus essential oil; bergamot; nanoemulsion; Staph-

ylococcus aureus ; antibacterial activity
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Diagram of the antibacterial effect of eight
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Figure 1

citrus essential oils on Staphylococcus aureus
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Table 1 Effect of eight citrus essential oils on inhibition zone of Staphylococcus aureus mm
e [icdiz v Al FiigiR A A 2 W EM
15.4840.48* 9.3240.79% 10.2940.844 14.6540.70% 9.5540.744 9.200.064" 14.66+0.89% 10.88+0.25¢
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Table 2 Analysis of the chemical components of three citrus essential oils
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Figure 2 Pseudo-ternary phase diagrams of three citrus essential oil nanoemulsions
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®3 IWHEBHEBMAKINFHRER PDI'
Table 3 The average particle size and PDI of three citrus

essential oil nanoemulsions

250 42 /nm PDI
R 15.0140.85¢ 0.28120.020°
ki 15.364+0.76%  0.374740.030"
£l 17.4340.22¢ 0.3712£0.025"

T TR RN 2 57 2% (P<<0.05) .
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Figure 3 Diagramsofthe particle size distribution of three citrus essential oil nanoemulsions
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Staphylococcus aureus
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