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Study on Chemical Compositions of 12 Volati le Oi Is from Bergamots
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12
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Abstract Volatile oils of 12 representative oil samples of Citrus medical.var. Sarcodactylis (Noot) Swingles were

systematical ly studied. The bergamots slurrieswere extracted by steandistil lation to get volatile oils, whichwere analyzed on

GS/VS and elucidated by the Nist2.0MS data. Constituents of oi Iswere analyzed qual itatively and quantitatively. Twenty-seven

kinds of chemical compositions were obtained. Among them the majority were limonene and y -terpinene. Of all the bergamots

studied, number X gives the highestvolati le oi | content (1.49%). Theyal I have the same constituentswith limonene andy -terpinene

as the maiin component. But the contents of constituents were different.
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Table 1  The volatile oil content of 12 bergamots
@@ ()
1 1000.50 0.59
| 515.82 0.66
m 521.12 0.50
v 182.99 1.00
v 296.03 0.60
Vi 184.15 0.64
VI 161.71 1.21
Vil 379.28 0.85
IX 661.45 0.70
X 19.75 1.49
X1 168.40 1.27
X1l 187.17 0.87
12 v
11
1 12
85 63
(47.1 w2
1990 11
0.8%
1 I 1v X XI
1% X

i 0.87%
1% 11X 1.33%
X
2
Table 2 The volatile oil contents of the whole fruit, epicarp and
flesh of bergamot
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Fig.1  GC/MS total-ion chromatogram of bergamot volatile oil
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Fig.2  Mass spectrum of chromatogram and structural formula
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Mass spectrum of chromatogram and structural formula
(Y -terpinene)
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Mass spectrum of chromatogram and structural formula
(linalool)
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Mass spectrum of chromatogram and structural formula
(a -pinene)
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Table 3 The chemical composition of volatile oil from bergamot
(min)
1 5.64 CioH1s 2- -5-(1- )- [3.1.0] -2-
2 5.79 CioH1s o-
3 6-52 ClOH 16 B -
4 6-63 ClOH 16 B -
5 6.78 C1oH1s a-
6 7.15 C1oH1s a-
7 7.35 C1oH1s a-
8 7.50 CioH1s -
9 7.61 CioH1s
10 7.66 CioH1s ®)-3,7- -1,3,6-
11 7.87 CioH1s -3,7- -1,3,6-
12 8.14 CioH1e Y-
13 8.66 CioH1s
14 8.89 C1oH1s0
15 9.88 C10H1s0
16 10.48  CioH1s0 4- -1-(1- )-3- -1-
17 10.73 C1oH1s0 a-
18 11.21  CioH1s0
19 11.46  CioH160
20 11.64  CioH1s0
21 11.98  CioH160
22 14.69 CisHas B-
2,6- -6-(4- -3- )-
23 14.83 CisHas
[3.1.1] -2-
24 15.26 CisH2a o-
-7- -3 -4-(1- )-1H-
25 15.65 CisHas
[1,3] [1,2]
26 15.87 CisHaza
27 15.99 CisHas
23
GC/ MS 12
12
4)
GC/MS
27 19 5
3
9 5 % C 10 C 15
136 204
Yy - 25 1%
a - B - a - -
(2)-3,7- -1,3,6-
a- B -
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4 12
Table 4  The chemical compositions of volatile oils from 12 bergamots
%)
| 1 m v vV VI Vil Vil IX X X1 X1
1 0.92 1.44 0.9 1.14 1.23 0.89 1.06 1.11 1.00 0.73 1.14 1.10
2 2.3 3.48 2.38 2.83 2.9% 2.25 2.59 2.76 2.49 1.94 2.78 2.68
3 0.29 0.30 0.39 0.32 0.28 0.30 0.27 0.33 0.32 0.27 0.35 0.33
4 2.02 2.00 2.03 2.3 1.85 1.67 2.29 2.04 2.19 1.38 2.36 2.31
5 1.70 1.73 1.71 1.74 1.75 1.76 1.73 1.73 1.73 1.78 1.68 1.70
6 0.07 0.09 0.07 0.07 0.08 0.06 0.07 0.07 0.07 0.06 0.07 0.07
7 0.51 0.78 0.55 0.60 0.71 0.48 0.56 0.58 0.56 0.38 0.58 0.57
8 1.26 1.18 1.2 1.21 1.19 1.37 1.2 1.23 1.23 1.27 1.20 1.2
9 60.29 45.35 58.58 56.10 50.14 63.01 57.90 58.08 58.66 67.12 55.25 57.06
10 0.89 0.71 1.21 1.26 0.83 1.75 1.17 1.11 0.9 1.21 1.28 1.36
11 1.24 1.02 1.78 1.87 1.16 2.54 1.69 1.60 1.43 1.81 1.85 1.96
12 24.53 35.00 25.12 26.51 31.43 20.39 25.52 25.06 25.50 18.05 27.03 25.89
13 1.06 1.58 1.10 1.18 1.39 0.9 1.09 1.12 1.11 0.77 1.18 1.09
14 0.08 0.10 0.07 0.07 0.11 0.09 0.08 0.07 0.07 0.10 0.11 0.07
15 0.07 0.08 0.05 0.07 0.07 0.02 0.05 0.05 0.09 0.04 0.05 0.06
16 0.13 0.23 0.14 0.17 0.20 0.11 0.16 0.16 0.11 0.14 0.18 0.12
17 0.20 0.31 0.19 0.23 0.29 0.15 0.25 0.23 0.15 0.24 0.32 0.17
18 0.22 0.33 0.22 0.18 0.74 0.21 0.19 0.20 0.19 0.26 0.23 0.25
19 0.20 0.61 0.14 0.22 0.38 0.09 0.24 0.20 0.18 0.15 0.24 0.13
20 0.26 0.39 0.26 0.18 0.83 0.22 0.21 0.22 0.21 0.27 0.24 0.2
21 0.26 0.80 0.18 0.28 0.56 0.12 0.31 0.24 0.25 0.20 0.31 0.17
22 0.19 0.20 0.29 0.23 0.19 0.29 0.22 0.23 0.23 0.34 0.28 0.24
23 0.18 0.18 0.19 0.18 0.18 0.18 0.18 0.19 0.18 0.21 0.21 0.16
24 0.04 0.04 0.05 0.05 0.04 0.04 0.04 0.04 0.06 0.06 0.05 0.04
25 0.27 0.23 0.30 0.21 0.18 0.17 0.20 0.23 0.26 0.15 0.26 0.18
26 0.09 0.08 0.11 0.09 0.06 0.06 0.07 0.09 0.10 0.07 0.08 0.08
27 0.37 0.28 0.38 0.27 0.28 0.27 0.27 0.27 0.26 0.33 0.31 0.24
1.2- -5-(1- [3.1.0] -2- 2.a- 3.8- 4. B- 5.0- 6.0 - 7.0 - 8. -
9. 10.(E)-3,7- -1,3,6- 11. (2)-3,7- -1,3,6- 12.y - 13. 14. 15. 16.4-
-1-(1- )-3- -1- 17.a - 18. ; 19, 20. 21. 22.B- 23.2,6- -6-(4- -
3- )- [3.1.1] -2- 24.a- 25. -7- -3- -4-(1- )-1 - [1,3] [1,2] 26. 27.
5
Table 5 The major components of bergamot volatile oil
) 1 2
(2002) y -
(2000) -
(2000) y-
(2004)
(2004) a- y-
(1998) Y- -
y -
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Fig.6  The relative contents of major components in the volatile
oils of 6 bergamots
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Fig.7  The relative contents of flavor components in the volatile
oils of 6 bergamots
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Determination of Trace Lead inVinegar by Flow Injection Hydride
Generation - atomic Absorption Spectrometry

WEI Li-bin LUO Sheng-tie SONG Chang-you
(Department of Environmental and Chemical Engineering, Tangshan College, Tangshan 063000, China)

Abstract The paper studied the determination of trace lead invinegar by flow injection hydride generation-atomic absorption
spectrometry. Italsostudied the effectswhich the solution concentrationof oxidizer, hydrochloricacid, potassiumborohydride and
the airflow applied to the sample determination. It determined the optimum experiment conditions. When Pb?* is between O and 0.
12mg/L, good linear relation is formed. The rate of Pb** reclamation is from 96% to 105% and the detection limit 0.3p1g/L. This
method is simple, quick and sensitive. Ithasasatisfactory result in sample assaying.

Key words flow injection atomic absorption spectrometry hydride generation vinegar lead
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