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Essential Oils in Parts of Melaleuca alternifolia Plant
XIAO Yufei', QIN Zihai', ZHAGN Ye', ZHANG Xiaoning', CHEN Bowen',
LIANG Zhongyunl, QIN Yufengl, Yan Chaoz, LIU Hailongl ’
(1. Guangxi Forestry Research Institute Nanning, Guangxi 530002, China; 2. Experimental Center for
Subtropical Forestry, Chinese Academy of Forestry, Fenyi, Jiangxi 336600, China)
Abstract: [ Objective] Essential oils in various tissues of Melaleuca alternifolia were analyzed for data organization and
utilization of the plants. [ Method]l GC-MS was employed to determine the essential oil compositions in the young
shoots, old leaves, branches, and stems of the terpinen-4-ol-type M. alternifolia plants for a principal component analysis.
[Result] The essential oils in different parts of the plant differed significantly. In particular, the contents of terpinen-4-ol
and1,8-cineole in the stems were significantly different from those in the other parts. The principal component analysis showed
that B-phellanderene, viridiflorene, viridiflorol, aromadendrene, p-cymene, p-terpinene, terpinen-4-ol, o-thujene, o-pinene,
globulol, o-terpineol, 1,8-cineole, and limonene basically characterized the essential oils in M. alternifolia. [Conclusion] To
maximize the yield and quality of the essential oil extraction, stems ought not to be used as the raw material for the production.
To determine the essential oil content of M. alternifolia, only the 13 abovementioned compounds were necessary to simplify
the analysis.
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Fig. 1 Yield of essential oils from various parts of M.
alternifolia plant
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Table 1 Essential oils from various parts of M. alternifolia plant

¥ & content of essential 0il/%

R Ly
chemical composition of essential oil - it % Exs
young leaves old leaves branches stems

4-FATHEE terpinen-4-ol 33.71+£0.74 b 40.13+1.16a 31.28+0.86 ¢ 1559+1.15d
y-F4 I )7 y-terpinene 18.02+£0.47 b 20.02+0.73 a 10.56+0.78 ¢ 1.09+0.14d
o-FATHI o-terpinene 10.61+0.51a 9.11+1.53b 10.76+£1.03 a 8.560.89 b
KA terpinolene 3.01+0.32a 2.65+0.31b 0.1240.02 ¢ 2.594+0.35b
12 sabinene 3.1240.20a 0.154+0.03d 2.16£0.08 ¢ 2.77£0.02 b
a-FATHEE a-terpineol 2.624+0.11b 2.71+£0.24 b 2.46+0.59 b 4.17+0.46 a
O-FFAH% o-cadinene 2.11%0.15a 0.4540.03 d 1.524+0.16 b 1.3740.03 ¢
a-TEM a-pinene 1.9940.04 b 22240.20b 1.02+0.06 ¢ 3.454+0.52a
T )2 4% viridiflorene 1.05+0.19b 0.69%0.02 ¢ 1.76+0.10 a 1.854+0.13a
7 F 4% aromadendrene 1.21+0.01b 0.454+0.03d 1.14£0.08 ¢ 1.324£0.03a
1,8-#%H % 1,8-cineole 1.07£0.04 b 1.04£0.04 b 1.06+0.08 b 1.36+0.09 a
a-MIH14% o-thujene 0.8610.03 d 2.49+0.03 a 1.134+0.06 ¢ 2.3440.05b
W FRE globulol 0.85+0.01¢ 2.00%0.08 a 1.13£0.07b 1.96+0.10 a
B-AHEN p-myrcene 0.7840.02 ¢ 0.80%0.02 ¢ 1.74+0.02 a 0.9140.05 b
B-/K 4@ p-phellanderene 0.78£0.01 ¢ 0.44£0.03 d 1.10+£0.08 b 1.40+0.07 a
-k H% p-pinene 0.51£0.09 a 0.45+£0.03b 0.48+0.06 ab 0.45+0.01b
Fr 4 limonene 0.60£0.01 ¢ 0.70£0.01 b 1.48+0.02 2 0.5640.07 d
a-7K /T a-phellanderene 0.404+0.02 a 0.254+0.00 ¢ 0.414+0.06 a 0.384+0.04 a
X1 4& p-cymene 0.37+0.03 b 0.72+0.11 b 3.25+0.60 a 3.52+0.96 a
(T /Z % viridiflorol 0.35+0.03 b 0.16+0.07 b 1.45+0.10 2 1.52+0.46 a
A% NEE (+) -Carotol 0.18+0.01 a 0.00£0.02 ¢ 0.18+0.01 a 0.15£0.01 b
W\ EE Ledol 0.17+0.00 b 0.0040.00 ¢ 1.00£0.01 a 0.00£0.00 ¢
o-EEVE i HE a-Cubebene 0.144+0.00 b 0.004+0.02 d 0.08+£0.03 ¢ 0.24+0.02a
i 2 Ascaridole 0.00£0.00 ¢ 0.1140.01b 0.0040.00 ¢ 0.6310.02a
WY\ (+) -Ledene 0.0040.00 ¢ 1.374+0.14b 1.3040.06 b 4.06+0.14 a
7 % Elemicin 0.00£0.00 ¢ 0.12£0.04 b 0.314+0.03a 0.0020.00 ¢

e ATEEEA RN FRFRZE R EE (P<0.05) .

Note: Data with different lowercase letters indicate significant difference at P<<0.05.
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K FH SPSS 19.0 8 A4 X A [A] &8 42 20 Fh 375 K il
b2 By & W R AT LAY Ar AT, BRIBUREAE(E K T
1 ERSy, A8 E R B RIEE R DT (£2).
HH22 2 AT, Wi 4 D FERITRHMIEE 8.30. 6.12, 3.37,
1.03, %5 1 ER B DTN 41.49%, 5 2 FRUTHY
DUHK R R 30.61%, 2 3 510 5Tk %8 16.85%,
94 FER R TTIERER R 5.13%, T 4 A F A Bt
TR R IE 94.09% ( >85%), KL, HEHHT 4 4> AL
SR ARG AL 22 A A T Y R EE R4, RERE AR 20
A AL 2E LAY B 94.09% HfE B &, BHAREM
RN, FEA AT AR R ILRE S A2 A3 3 B 22500
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Table 2 Eigenvalues, contribution, and cumulative contribution of principal components

YIEHFAEE Initial Eigenvalues

PEHU A 3 i 5) The extracted principal component

ERST

Principal component ait Th ﬁfﬁﬁﬁﬁﬂ(i ?ﬂﬁﬁfi}i% . &t ﬁf%ﬁ* R ?Wﬁﬁfi}i .
Total e contl'.lbutlonrate of  Cumulative contribution Total The contr.lbutlonrate of  Cumulative contribution

variance/% rate/% variance/% rate/%

1 8.30 41.49 41.49 8.30 41.49 41.49

2 6.12 30.61 72.11 6.12 30.61 72.11

3 3.37 16.85 88.96 3.37 16.85 88.96

4 1.03 5.13 94.09 1.03 5.13 94.09

5 0.53 2.63 96.71

6 0.28 1.39 98.10

7 0.15 0.77 98.87

8 0.06 0.32 99.19

9 0.04 0.22 99.42

10 0.04 0.19 99.61

11 0.02 0.10 99.70

12 0.02 0.09 99.79

13 0.01 0.07 99.86

14 0.01 0.04 99.91

15 0.01 0.03 99.94

16 0.00 0.02 99.96

17 0.00 0.01 99.97

18 0.00 0.01 99.99

19 0.00 0.01 99.99

20 0.00 0.01 100.00

H1 ¢ 3 35 A o0 28 A TR0 % A 45 8 Y
AT . RS 1 32 R Hh AT B 1Y IE R O A

B-KAW . ATEMW. ATERE. &G, XiEd
1%, BATES BN 099, 0.96. 091, 0.88. 0.83; A
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Table 3 Loading matrix of principal components

H iy Component
chemical composition of essential oil 1 2 3 4
4-FAJEE terpinen-4-ol —0.89 —0.40 -0.10 —0.04
y-FA 7% y-terpinene -0.91 -0.32 0.16 -0.10
a-FA M a-terpinene 0.02 -0.67 0.10 -0.52
SHATHN terpinolene -0.31 0.62 0.69 0.02
12 sabinene 0.73 -0.28 0.62 -0.02
a-FATHEE a-terpineol 0.58 0.73 0.10 -0.22
3-H kAN 5-cadinene 0.50 -0.54 0.66 -0.08
a-J& M o-pinene 0.29 0.89 0.28 -0.01
T )24 viridiflorene 0.96 -0.08 -0.22 -0.01
1 M aromadendrene 0.88 -0.21 0.42 -0.06
1,8-1%M 2 1,8-cineole 0.72 0.62 0.11 -0.11
a-MA1J% a-thujene -0.15 0.90 -0.39 0.07
WiA%EE globulol -0.08 0.88 —0.44 0.09
B- H:4 p-myrcene 0.41 -0.65 -0.63 -0.01
B-7K fi-Ji B-phellanderene 0.99 0.09 -0.03 -0.02
B-JRJ# B-pinene 0.01 -0.39 0.31 0.78
¥4 )% limonene 0.20 -0.72 -0.66 -0.02
a-7K /M a-phellanderene 0.69 —-0.51 0.26 0.18
X <1E)% p-cymene 0.83 0.07 -0.49 0.12
T 28 viridiflorol 0.91 -0.02 -0.35 0.04
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Fig.2 PCA biplot for 20 chemical components in essential oil of M. alternifolia plant
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