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Abstract

Tea tree oil (TTO) is an essential oil extracted from Melaleuca alternifolia tea tree leave and has
significant antibacterial activity. In this study, tea tree oil was used as the oil phase, Tween 20 was
used as the emulsifier, soybean phospholipids were used as co-emulsifiers, and distilled water
was used as the water phase. 0/W nanoemulsions were prepared by ultrasonic treatment, and
chitosan was embedded to coat the TTO nanoemulsion. After the optimization of the conditions,
the average diameter of the nanoemulsion is about 36 nm, and the PDI is less than 0.3, which indi-
cates that the nanoemulsion has a concentrated distribution range and high stability. The zeta
value of the nanoemulsion without chitosan coating was about -20 mV. After the chitosan coating
treatment, the zeta value became about 15 mV, indicating that the chitosan was successfully
coated. The antibacterial activity of the nanoemulsion was tested by the zone of inhibition, indi-
cating that the nanoemulsion can significantly inhibit the growth of E. coli and S. aureus. Tea tree
oil nanoemulsion can promote skin wound tissue healing to a certain extent, indicating that tea
tree oil nanoemulsion has skin protection ability.
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Table 1. Inhibition zone result of tea tree oil to E. coli, Staphylococcus aureus
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Figure 1. The minimal inhibitory concentration curve of tea tree oil nanoemulsion (TNE) and chitosan coated TNE
(CTNE) to E. coli and S. aureus
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Figure 2. Body weight changes of skin trauma model mouse during treatment, blank is normal mice (without trauma
treatment), negative is distilled water treated mice, TNE is tea tree oil nanoemulsion treatment group, CTNE is chi-
tosan-coated tea tree oil nanoemulsion treatment group, positive for drug treatment group
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Figure 3. Wound area changes of skin trauma model mouse during treatment, negative is distilled water treated mice,
TNE is tea tree oil nanoemulsion treatment group, CTNE is chitosan-coated tea tree oil nanoemulsion treatment
group, positive for drug treatment group

B 3. EREIHER/NRAEE P AOEIRLEN, negative AZRIBKLIR/NER, TNE AFHREHAKELRLIE
H, CTNE AERIECIBZRIMPKILIRLIELE, positive AZHHILLIRE

DOI: 10.12677/hjfns.2020.91015 118 5 E R


https://doi.org/10.12677/hjfns.2020.91015

R %

3T, SRR A K TR 7 SR 2 B I K FLIBAR R ) /N BRI L5 B /T B A R 12k
TR, BEAh, JEIRBLE IS, H & E Jetia nl R BUH A R B I HSUB A AL Ay — 1 XAl K
BURHPE 2GR T /) BRI B2 EL 7% il 40 K LB 7 SRBE B B F e p inh A0 K FLIBIR 9T A/ BRR B, S5k
/N BB SRR AR AL . LA 5 AR B, bl 9K LB 7 SR 0 R AR 9 oK LB AT BAGE S R TR A
IXATHEE BT R A IR SR DU AE A BLR BE AT (1] ARG T 3 R A BRI AR DA EE
FHEAT AR T GRIEEDN 3.3%) A7 LASR i R IR I JEIR /N[ 12], 2%t A 21 6 1 B s 56t 2 4 J v
A E[13]. AWFFAREY, RMMPKIRE ARG BE 00 &G EH, X fela R T Hpiw g

Figure 4. Representative pictures of skin trauma experiment process and skin tissue morphology: (a) mouse
back skin after epilation; (b) mouse skin after 30 minutes of burns; (c) mouse skin after 2 hours of burns; (d)
burns untreated scalded mice 1 week after initiation, used as negative control; (e) scalded mice treated with
tea tree oil nanoemulsion for 1 week; (f) chitosan coated tea tree oil nanoemulsion treated for 1 week; (g)
scalded mice treated with drug for 1 week; (h) skin appearance after scar healing; (i) histomorphological
images of healing skin of drug treated mice; (j) histomorphological images of mouse skin treated by tea tree
oil nanoemulsion; (k) histomorphological images of skin of mice treated by chitosan-coated tea tree oil na-
noemulsion; (1) histomorphological images of skin healing of negative control mice, The arrow points to the
new skin tissue; the magnification of the i-1 microscope picture is 100 times
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