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Comparison of components, antioxidant and bacteriostatic ability
of different varieties of pomelo peel essential oil

XTAO Xin-sheng,SONG Zi-long, XIE Yong-yan,YUAN Zhi-hui "

Department of Chemistry and Biological Engineering ,Hunan University of Science and Engineering ,Yongzhou 425199 , China

Abstract : Pomelo peel is a kind of medicinal biomass resource rich in essential oil ,but its essential oil composition and bio-
logical activity have not been deeply studied. In this paper, 12 different varieties of pomelo peelessential oils were extracted by
steam distillation, and then the essential oil components and relative contents were determined by gas chromatography-mass
spectrometry ( GC-MS). Then the antioxidant and antibacterial activities of different varieties of pomelo peel essential oils
were compared by DPPH radical scavenging method and filter paper method. Finally, principal component analysis and cluster
analysis were performed on the GC-MS analysis data of different varieties of pomelo peel essential oils,and combined with the
results of antioxidant and antibacterial experiments,the relationship between the components of pomelo peel essential oils and
their antioxidant and antibacterial abilities was clarified. The results showed that the extraction rate of essential oil was
0.22%-1.52% . Thirty-five chemical components,such as D-limonene,B-laurene , a-pinene , a-aquinene and linalool , were i-
dentified from different varieties of pomelo peel essential oil by GC-MS. DPPH scavenging experiment showed that the antioxi-
dant capacity of pomelo peel essential oil was positively correlated with the concentration of essential oil. The experimental re-
sults of filter paper showed that pomelo peel essential oil had a certain antibacterial effect, and the antibacterial effect was
more obvious to specific strains. The results of principal component analysis and cluster analysis showed that D-limonene, cit-
ral and linalool had significant antioxidant and bacteriostatic effects,while caryophyllene , geranylenol and a-hydroconene also
had certain antioxidant and bacteriostatic abilities.

Key words : pomelo peel essential oil ;antioxidant ability ; antibacterial ability ; GC-MS
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Fig. 1 Comparison of the extraction rate of essential oil from different varieties of pomelo peel
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Fig.2  GC-MS total ion chromatogram of pomelo peel (S5) essential oil
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Table 2 Chemical composition and relative mass fraction of different varieties of pomelo peel essential oils

JJN? O'f Comﬁfﬁﬁon Molecular Relative mass fraction( % )
' weight S5 S2 S6 S7 S1 S3 S9 S2 S9 S11 S8 S10

I ﬁiﬁ?ﬁ 136 - - - - 0.18:0.12 - - - - - - -

2 a-JERE 136 0.72+ 0.69+ 0.73+ 0.78+ 1.63+ 1.19+ 1.16+ 0.65+ 1.44+ 0.94+ 0.77+ 0.33 =
a-Pinene 0.22 0.12 0.21 0.38 0.12 0.11 0.12 0.12 0.12 0.12 0.36 0.11

3 e 136 0.25+ 0.04+ 0.06+ 0.08+ 0.15+ 0.07+ 0.48+ 0.15+ 0.23+ 0.30+ 0.11 = 0.38 =
Sabinene 0.11 0.02 0.01 0.06 0.04 0.02 0.11 0.07 0.12 0.12 0.04 0.16

4 B-TR W 136 0.69+ 0.14+ 0.73+ 0.64+ 0.69+ 5.77+ 1.81+ 0.48+ 0.58+ 1.84+ 0.78+ 0.15+
B-Pinene 0.12 0.04 0.11 0.36 0.12 0.36 0.12 0.36 0.11 0.36  0.11 0.11

5 B-H 4 136 3.20+ 3.37+ 3.17+ 3.72+ 3.92+ 3.80+ 4.56+ 2.13+ 3.27+ 3.82+ 4.84+ 2.02+
B-Myrcene 0.36 0.36 0.12 0.31 0.12 0.12 0.36 0.11 0.36 0.12 0.36 0.12

6 a7 M 136 0:04% 0.07+ 0.09% 0.06+ 0.16+ 0.02+ 0.07 ~ ~ ~ _
a-Cresserene N 0.01 0.01 0.07 0.02 0.08 0.01 0.01

1 o-FATHH 136 _ 0.03+  0.17= _ ~ ~ ~ ~ _
a-Terpinene 0.02 0.10

3 D-F71ERs 136 94.26 £92.32 £92.52 +92.86 +84.27 +86.48 £89.70 +94.21 +86.21 1803'3]66;89.57 +72.07
D-Limonene N 0.36  0.42 0.36 0.47 0.42 0.24 0.42 0.12 0.12 0 12_ 0.39 0.47

9 3 B-% ki 136 0.31+ 0.25+ 0.30x 0.15+ _ _ 1.09 + _ 0.35+ 0.89+ 0.34+ 0.26
trans B-Ocimene N 0.12 0.14 0.14 0.10 0.32 0.17 0.12 0.12 0.14
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%23 2 ( Continued Tab. 2)
. ATl AEXT 5T £ 434
A o % Molecular Relative mass fraction( % )
No. Composition
weight S5 S2 S6 S7 S1 S3 S9 S2 S9 S11 S8 S10
(E,E)2,6-—HI k2,

10 4,6-F =45 (E,E)-2, 136 0.05+ 0.03+ 0.04+ 0.05+ 0.09 = 0.02 + 0.38+ 0.57
6-Dimethyl-2, 4, 6-oc- 0.02 0.01 0.02 0.02 0.02 0.01 0.12 0.12
tatriene

5.11 + 5.30 =
BN A : _ _ _ _ _ _ _ _ _
11 y YNk y-Terpinene 136 0.36 0. 14
0.32 + 0.08 =
BB o ; _ _ _ _ _ _ _ _ _

12 SR Tsoterpinene 136 0.12 0.04

13 Ak 77 #& % Linalool 170 _ 1.44+ 0.68+ 0.43 = _ _ 0.16 = _ 0.88+ 0.86+ 0.31 % _
oxide 0.14 0.14 0.27 0.12 0.44 0.17 0.27
g T 0.19+ 0.34+ 0.41+ 0.10+ 1.18 = 0.12x 0.06 = 0.28+ 0.69+ 0.70 = 0.31 =

14 J7HRE Linalool 139 012 037 014 0.03 0.14 0.10 0.02 0.24 0.14 031 0.12

. 0.04 + 0.19 =
15 TE AL Nerol 154 0.27 - 012 - - - - - - - - -
0.03+ 0.05+ 0.16+ 0.06 + 0.21 = 0.50 +
AT = 3 — — —_

16 HIKRE Terpineenol 54 002 0.04 014 0.04 0.12 0.24
3-RdE-m 101 +

17 3-Hydroxy-dodecanoic 154 - - - - o - - - - -

B 0.12
aci
- 0.09+ 0.43+ 0.54+ 0.12+ 0.28+ 0.15 = 0.48 + 0.47 =
NI o i _ _ _ _

18 oA o-Terpineol 54 %002 027 021 0.04 0.14 0.12 0.24  0.11
1E 2% B n-Decyl alde- 0.20 +

¥ e 156 - - - T 012 - - - - - -

A . 0.08 + 0.17+ 0.48 =
20 L-75 7+ L-Carvone 150 - - - - 0.03 - - - 012 0.27 - -
. 0.08+ 0.24+ 0.10 =
£% =3 Ty — — — _ _ _ _ —
21 PP Citral 152 0.05 0.12 0.05
- e 0.05+ 0.06+ 0.12 = 0.24 +

22 L -F7HEERE trans-Citral 152 002 002 o011 0.11

by CRRIEAENR Nerol ace- o 007 026 0.15% ~ ~ ~ ~
tate 0.04 0.14 0.12
11, 11-— H 34, 8-—

REXUR(7.2.0] 4~ 0.14+ 0.08 + 0.23 + 0.14 +

24 B3 11, 11-Dimeth- 204 - o e - - s - - o
yl4, 8-dimethylbicyclo ’ ’ ’ ’
[7.2.0]undecan-3-o0l

0.01 0.12+ 0.39 = 0.93+ 0.33
- I A - 1c — p— —_

25 MM prBlemicene 204 0.01 0.03 0.24 0.11  0.11
SRR 2 TR 0.46 +

26 Ethyl isocholate 436 - - B B B B 0.24 - - - - -
A - 0.08 =

2 Myrcenol 154 N 0.03 N N - N N N N - N N

b EEESEREAH o 0.07% L
Humulene epoxy 0.02

29 B-Fi 1 K 204 0.19 + _ 0.26+ 0.24+ 0.93 + _ _ 0.36 + 4.54 + _ _
B-Caryophyllene 0.11 0.11 0.12 0.51 0.11  0.31

30 5 Humulene 204 - - - - 0(')1?1i - - - - - -

5 BOSHER 204 _ ~ ~ 031 0.07x 039 0.47=
trans-Methyl linoleate 0.12 0.24 0.11 0.11
a- A< 2l 0.27 + 0.29+ 0.62+

32 -Muurolene 204 N N - 0.12 N N - T0.13 0.1
-1\ 0.07 +

33 2-Bromo-octadecandec- 263 - - - - 0 04_ - - - - -
aldehyde ’

_ Ky =y

4 B-HLE i 7 011« _0.61x ~ _ B B _ 035+ _
B-Eudesmol 0.03 0.31 0.11
LI LR 24.01 +

33 Acetal diethanol 18 - - - - - - - - - - 0.21
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Fig. 3 Effects of different concentrations of pomelo peel essential oil on DPPH - clearance
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Table 3  Comparison of antibacterial ability of pomelo peel essential oil against three kinds of bacteria

e HR
1T B S 3h Inhibition zone diameter( mm)
Pomelo peel essential oil K i K [E R SR AR
Escherichia coli Ralstonia solanacearum Staphylococcus aureus
S1 + + + +
S2 + + + +
S3 + + + + +
4 + + + +
S5 + + +
S6 + + +
S7 + + + +
Ve + + + +

LE AW AR 6 mm FR T E 36 ~ 12 mm S AEBURR, 128" + 7512 ~20 mm W BURE 2N + + 7

Note ; The inhibition zone diameter of 6 mm indicates no inhibition;6-12 mm for a little sensitive , marked as " +" ;12-20 mm is sensitive , marked as " +

T (S4) IR VLKA (S2) , T 2 P A4 (S7)
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Fig. 4 Principal component analysis of pomelo peel essential oil
4 FRE S RIS Y 53 2 #H[A] . Note:The numbers in Fig. 4 represent the same compounds in Table 2.
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Fig. 5 Cluster plot of the components from pomelo peel essential oil
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