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Abstract Objective: To compare the yield and quality of volatile oil extracted from branches and leaves
of Cinnamomum camphora during different harvest periods. Method: Firstly collected branches and leaves of
C. camphora with different growth years and months. And volatile oil from them was extracted by steam distillation
and yield of volatile oil was calculated. Then the main components in volatile oil were analyzed by GC-MS and
the contents of isoborneol borneol and camphor in volatile oil were separated and analyzed by GC. Result: The
yield of volatile oil from branches and leaves of C. camphora with growth period of 2 years was slightly higher than
3 years and had less component types. GC-MS peak area of borneol accounted for more than 80% of the total
peak area of the main components. The yield of volatile oil from fresh leaves of C. camphora with growth period of

2 years was highest at the end of November up to1.37% the content of borneol was higher than 70% in samples
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at every month which reached 87% in May while the content of camphor was lowest in November only
0.32% . However there was almost no isoborneol in all of the volatile oil samples. Conclusion: The best harvest
time for C. camphora is 2 years and the best harvest period was from the end of November to the beginning of
December. In addition a gas chromatography method which is accurate reliable and reproducible can be
used for the determination of three components at the same time which can provide a basis for the quality
evaluation of volatile oil in branches and leaves of C. camphora.

Key words Cinnamomum camphora; volatile oil; borneol; gas chromatography ( GC); GC-mass

spectrometry; camphor; natural borneol
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Table 1 Comparison of yield of volatile oil in branches and leaves

of Cinnamomum camphora with different growing years

No. /g 1%
) 2009 1 1.77 0.89
' ! . 2 1.81 0.91
' 3 2.06 1.03
2010 1 1.95 0.98
1 ) 2 2.03 1.02
7890A 6890N /5973 ’ Lo 0.9
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2.2 22009 GC-MS
2 1 mg 10 mL Table 2 GC-MS analysis of chemical components in volatile oil
GCMS GC-MS from branches and leaves of C. camphora planted in 2009
250 OC No. tR/min /9%
0
54.1 mL * min™"' 5.8 mL* min™'
1 de 50:1: 60 °C 1 5.32 CyHg (1IR) A +) - 2.31
2 mn 8 °Cemin"' 250 C 2 561 Col 119
S min’ ( EI) 3 6.09 CpHyg 3- 6 1- 1.88
)
280 C m/z 33 ~500
4 6.15 CHy - 4 1- 2.76
( NIST) 2. 0L )
° 2009 5  6.41 CyHg B- 1.31
( S/N) >10 6 7.23 CyH;z0 18. 88
12 12 7 9.49 C,yH\,0 11. 40
38.82% 2010 § 1004 CH, 0 38.82
S/N>10 5 9 10,47 CoHgO o 6.95
> 83.08% ! 10 16.47 CysHyO 1. 69
2 3,
3 11 16.57 Ci5HyO 8. 16
12 19.02 Cy5H;gN, 04 4.65
A
3 2010 GC-MS
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Fig.1 GC-MS chromatograms of volatile oil from branches and

leaves of C. camphora with different growing years
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Table 3 GC-MS analysis of chemical components in volatile oil

from branches and leaves of C. camphora planted in 2010

No. tg /min 1%
1 7.21 CoH;30 1. 84
2 9.49 CoH0 10. 23
3 10. 10 C,oH;50 83. 08
4 10. 46 CipH ;0 1.90
5 12. 04 C,Hyy 0, 2.95
1 3
7 11 o 11
1.37%
7 ~10 1~3
2.5
2.5.1 >
(0.32 mm x30 m 0.5 wm)
220 C 1 pL
15:1; 120 °C 3min 8 °Cemin”"
160 C 3 min. N
. 1 .
2.5.2 .
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Table4 Comparison of yield of volatile oil in leaves and branches of

C. camphora planted in 2009 and 2010

No. /g 1%
2009 1 2.82 1.41
2 2.98 1.49
3 2.71 1.36
1 0.63 0.32
2 0.62 0.31
3 0.57 0.28
2010 1 2.94 1.47
2 2.95 1.48
3 2.90 1.45
1 0.83 0.42
2 0.93 0.47
3 0.95 0.48
5 (n=3)

Table 5 Yield of volatile oil from fresh leaves of C. camphora in

different harvest months( n =3)

/g (x+s) /%
1 20130127 4.51 0.90 £0. 06
2 20130227 4.09 0.82 +0.02
3 2013-03-28 3.46 0.69 +0. 11
4 20130426 6. 05 1.21 0. 01
5 20130527 5.80 1.16 £0.05
6 2013-06-30 5.81 1.16 £0. 07
7 20130726 6. 45 1.29 +0. 13
8 20130827 6.41 1.28 +0. 10
9 20130929 6.42 1.28 +0.09
10 20134027 6.52 1.30 0. 12
11 20134128 6. 86 1.37 0. 11
12 20134228 5.65 1.13 £0.03
52.6 25.1 31.8 mg 25 mlL
2.104 1.004 1.272 g-L™' o
20 mg
10 mlL o
2.5.3
0.125 0.625 1.25 2.5 5 10 mL 10 mL

2.5.1
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Y=1092.1X +4.599 2(r =

0.9995) Y=1122.7X +4.1147(r=0.999 5) Y=
1102.4X +6.211 6(r=0.999 5)
0.0159 ~ 1.272 0.012 55 ~ 1.004 0.026 3 ~
2.104 g°L.7',
2.5.4 6
2.5.1 \ .
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0248121824h 2.5.1
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Table 6 Recovery tests of borneol and camphor in volatile oil
RSD
/mg /mg /mg /% /% 1%
14.59 14.40 28.94 99.7 100.8 1.9
14.63 14.42 29.27 101.5
14.48 14.41 28.74 99.0
14.39 14.39 28. 66 99.2
14.76 14.28 29.28 101.7
14.43 14.28 29.28 104.0
0.6180 0.6273 1.264 103.0 101.5 1.6
0.6538 0.6273 1.281 100.0
0.6251 0.6273 1.259 101.0
0.6308 0.6273 1.264 100.9
0.6197 0.6273 1.272 104.0
0.6325 0.6273 1.260 100.1
2.5.8
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Fig.2 GC chromatograms of volatile oil in leaves of C. camphora
o 2
7 (n=3) 11 12 .
Table 7 Determination of borneol and camphor in volatile oil from
leaves of C. camphora( n =3)
1 M .
2015: 146.
/mg
/mg 1% /mg 1% 2
1 20.4 16.0 78.4 0.318 1. 56 I
2014 20( 12) : 128432.
2 22.1 17.5 79.2 0.756 3.42 3
3 20.5 17.0 82.9 1. 134 5.53 j . 2005( 5) : 38.
4 20.5 17.6 85.9 0.619 3.02 4
5 20. 1 17.5 87.1 0. 704 3.50 I 2000 14(6) :3031.
5 . GC N
6 21.3 15.0 70.4 0.912 4.28
N J . 2012 13(6):
7 22.1 17.7 80. 1 1. 602 7.25 428-430.
8 21.4 16.2 75.17 0.291 1.36 6 . GCMS
9 20.8 14.7 70.7 0.424 2.04 J.
10 21.9 15.6 71.2 0. 101 0.46 2017 23(18) - 1144.
7
11 22.3 18. 1 81.1 0.071 0.32 .
GC-MS J. 2012 7(5) :453455.
12 21.2 17.1 80.5 0.070 0.33
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