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Research on antimicrobial and antioxidant activities of major
components of lemon peel essential oil
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Abstract. Antioxidant and antibacterial activities in vitro of three ma-

jor components d/-limonene, y-terpinene and a-terpineol contained
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in Eureka lemon peel essential oil as well as its compound were ex-
plored in mainly in the determination of DPPH free radical as well as
OH « free radical scavenging ability and its bacteriostasis size and
MIC against Escherichia coli . Bacillus subtilis and Staphylococcus
aureus of the three major components. Results showed that dl-limo-
nene, y-terpinene, a-terpineol had certain scavenging effect on
OH + free radical with clearance rate between 48.45% ~ 77.94% ;
and the scavenging effect of DPPH free radical was higher than that
of LEO at the same concentration. Antibacterial activity test results
indicated that dl-limonene, y-terpinene, a-terpineol showed certain
inhibitory effects against the three tested bacteria and lower than that
of LEO at the same concentration, a-terpineol showed a best antibac-
terial effect on Escherichia coli and Bacillus subtilis with MIC
3.9 pl./mL and 1.0 pl/mL respectively, while di-limonene had
better antibacterial effect on Staphylococcus aureus with MIC
1.0 pL./mL; compound composed of di-limonene, y-terpinene,
a-terpineol showed better antimicrobial effect than monomers.
Overall experiment results showed that dl/-limonene, Yy-terpinene
and a-terpineol had certain influence on LEO’s antioxidant and anti-
bacterial activity.

Keywords: lemon peel essential oil; d/-limonene; y-terpinene; a-ter-

pineol; antibacterial; antioxidant
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Figure 2 Ability of a-terpineol, y-terpinene, d/-limonene
and LEO scavenging DPPH
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Table 1  Antimicrobial effects of a-terpineol, d/-limonene, y-terpinene and LEO
PO K FF A 2 AL 1 G A0 A R T
MR EA/mm MIC/(pL» mL™Y)  MIEBEA/mm MIC/(pL - mL™Y)  IERE A/ mm MIC/(uL » mL—1)

a-FA TH B 13.9440.10 3.9 12.394+0.73 1.0 8.98+0.24 1.0
AR 9.19+0.64 2.0 9.7840.26 1.0 9.4440.27 1.0
il — 11.1240.57 3.9 -

LEO 22.1740.41 1.0 20.1840.25 2.0 19.24+0.31 15.6
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FIEH RS T v 1 5 26 7 7 2 PR AT o2y A 410 1) 2 1 2 1) B
J3U0 AT A R AT 0 BRI B0 S L 1 UK BE A
1 pL/mL (1 o ¥AMEE  dL-FT A0 R y-E S 4 — o (R R I
G5 A 30 TR RCR 40 W3R 2~4,

X2 ERYNHEEFAFENNENR

Table 2  Antimicrobial effects of compound combined with

a-terpineol, d/-limonene and y-terpinene on Ba-

cillus subtilis

BB MEE HAZ/ mm
- AR oA T B 13.3440.93
v s LA R 11.34740.60
- BTN+ dL-F A s 12.5874-0.28
-t o BT AT AR 11.0440.11

x3
Table 3
a-terpineol, d[-limonene

Staphylococcus aureus

ERMMEHEBHARBAHINELR

Antimicrobial effects of compound combined with

and y-terpinene on

H IR MG HAE/mm
=i O A 8.06+0.30
-1t i 2d AT I 9.48+0.19
a KA EE+ 2d1-Fr I M 9.54+0.20
-1 0 oA T 2d AR 9.6340.06

R4 ERYMKGITFEHNELR

Table 4

a-terpineol, d[-limonene

Antimicrobial effects of compound combined with

and y-terpinene on

E. coli
B W B B AR/ mm
- B 2d LR AR I 9.4040,34
-1l i S A8 Tl 13.86740.40
2d 1R RE MR 4 3o A T A 13.9840.23
Y- G 2d LR AR -+ 3a- KA T B 14.0040.21
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51T 5 3 ol 2R A o 4 — a2 L R AR I U X R M A T R 4
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