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Research on the extraction of bergamot essential oil by steam distillation
and component analysis

LIN Min-Hao, ZHOU Ai-Mei', YANG Hui, XIE Wei, LI Xue-Nan, LIU Zhong-Hao, CHEN Xu-Mei

(College of Food Science, South China Agricultural University, Guangzhou 510642, China)

ABSTRACT: Objective The fresh bergamot of Guangdong province was used as raw materials to determine the
suitable extracting condition by steam distillation and analyze the quality of essential oil and chemical composition.
Methods Bergamot essential oil was extracted by steam distillation, the effects of the ratio of material to
liquid, extracting time and additives on the yield of essential oil of bergamot was studied by orthogonal test, the
chemical composition was determined by gas chromatography-mass spectrometer (GC-MS). Results Liquid
ratio and extraction time had obvious effects on oil extraction, and the additives were helpful to wide bergamot
essential oil extraction, in which the effect of NaCl was the best. The optimum parameters were determined
using extraction rate as evaluation index. The optimum extraction process of bergamot essential oil extracted by
steam distillation was obtained as follows: the ratio of material to liquid was 1:3, distillation time was 6 h, and

the additive(sodium chloride) concentration was 9%. The extraction rate was 3.81 %o. The light and yellow,
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essential oil obtained had a specific bergamot flavor and was transparency. The main chemical compositions
were olefins, alcohols and aldehydes, and its percentage was 39.75%, 24.73%, and 26.38%, respectively.

Conclusion This method is simple, inexpensive and environmentally friendly. The bergamot essential oil

obtained is pale yellow oily liquid with pure bergamot flavor and high transparency.

KEY WORDS:. bergamot; steam distillation; bergamot volatile essential oil; orthogonal experiment;

gas chromatography-mass spectrometry
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Fig. 2 Effects of time on extraction rate of volatile oil from

bergamot
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Table4 Thechemical constituents of volatile oil from bergamot analyzed by GC-M S
/min (%)
1 1S)-(-)-alpha-Pinene; -alpha- CioHis 11.104 0.576
2 (1S)-(1)-beta-Pinene -beta- CioHig 12.744 0.733
3 3-methylene-6-(1-methylethyl)-Cycloh 3. -6-(1- ) CroHys 13.245 0.345
exene
4 p-isopropyltoluene p- CioHs 14.453 3.767
5 D-Limonene D- CioHi¢ 14.631 21.981
6 Cineole CioHis0 14.711 0.304
7 g-Terpinene CioHig 15.627 11.728
8 Terpinolene ; CioHyg 16.518 0.624
9 Linalool ; CioHis0 17.006 2.146
10 1-Nonanal CoH,50 17.169 0.543
11 Citronellal CioHis0 18.660 0.563
12 3'Cydo}‘“‘;ﬁ;h’}‘;ﬁ‘_‘:r&%_ﬂ'1'(1'meth ()-4- CioH1s0 19.541 2.545
13 2-(4-Methylphenyl)propan-2-ol 2-(4- ) -2- CioH 140 19.715 0.760
14 alpha-Terpineol alpha- CioHi30 19.986 7.838
15 Decanal CioH200 20.310 0.366
16 2Cyd‘;}g‘}z‘n;)"l?lg"st%lrzl“meth C1oH10 20.676 0.519
17 2,6-Octadien-1-01,3,7-dimethyl-, (2Z)- CioH;50 20.832 3.796
18 Citronellol CioH200 20.899 1.176
19 6-Octen-1-0l,3,7-dimethyl-, (3R)- (R)-3,7- -6- CioH200 21.034 0.398

20 (z)-3,7-dimethylocta-2,6-dienal; (2)-3,7- -2,6- CioH60 21.240 9.460

21 D(+)-Carvone CioH140 21.403 0.192

22 Geraniol CioHi50 21.581 5.639

23 (E)-3,7-dimethyl-2,6-Octadienal (E)-3,7- -2,6- CioHi60 22.100 15.448

24 0-Cymen-5-ol 4- -3- CoH 140 22.441 0.224

25 5-Isopropyl-2-methylphenol CyoH140 22.688 0.434

26 3-methyl-4-isopropylphenol 4- -3- CioH4,0 22.922 0.920
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