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Analysis of Aromatic Components from the Peels of
Eight Lemon Varieties by GC-MS
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(1. College of Horticulture, Sichuan Agricultural University, Chengdu 611130, China;
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Abstract. We detected and analyzed the aromatic components of the peels from eight lemon
varieties using steam distillation extraction coupled with gas chromatography-mass
spectrometry ( GC-MS). Results showed that 31, 31, 33, 34, 32, 33, 32, and 32 main
compounds were identified in the peels of ‘Allen’, ‘Eureka’, ‘Feminello’, ‘Fino’,
‘Kwtdichen’, ‘Monachella’, ‘Verna’, and ‘Villafranca’ lemons, amounting to 90.94%,
98.42%, 91.61%, 91.02%, 89.58%, 88.11%, 92.57% and 92.09% of total peak areas,
respectively. Eight lemons contained twenty-four common components, including D-limonene,
o-terpineol, y-terpinene, PB-pinene, and terpinen-4-ol. There were some differences in
component types and percentage contents of the eight lemons, which could be used as
important features to distinguish varieties. This study provides a theoretical basis for the
integrated utilization of lemon peels and selection of lemon varieties.
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Fig. 1

Total ions chromatogram of aromatic components in the peels of eight lemon varieties
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Table 1 Relative content of aromatic components in the peels of eight lemon varieties
B e HIXF & (%) Relative content
No. Compounds ALL EUR FEM FIN KWT ~ MON  VER VIL
ik 1% 2 Terpenes
1 o4 a-Thujene 0.05 - 0.05 0.05 - - 0.05 0.12
2 «-JEH o-Pinene 0.72 0.67 0.69 0.78 0.69 0.36 0.61 1.24
3 1) Sabinene 0.12 0.12 0.17 0.13 0.15 0.05 0.11 0.32
4 B-JEHi B-Pinene 4.45 4.08 4.42 4.80 4.18 1.80 3.10 6.20
5 B-HH:l& B-Myrcene 0.79 0.76 0.86 0.84 0.83 0.63 0.83 1.09
6 o-/K T4 a-Phellandrene 0.15 0.06 0.07 0.17 0.18 0.13 0.1 0.15
7 oA T a-Terpinene 0.52 0.48 0.39 0.65 0.50 0.47 0.41 0.62
8 D-¥r# 4 D-Limonene 45.01 52.32 53.28 44.78 46.79 45.55 46.29 53.81
9 SN Terpinolene 1.36 1.35 1.03 1.62 1.29 1.27 1.1 1.30
10 B-Z #)i B-Ocimene 0.06 0.04 - 0.07 0.07 - - 0.06
11 y—&\‘?ﬂi‘fﬁ% y-Terpinene 9.86 8.80 8.62 9.00 8.55 7.34 9.76 9.69
12 -3 % #h¥s rans-Alloocimene - - - 0.11 - - - -
13 fi11 ¥ Caryophyllene 0.50 0.40 0.38 0.25 0.47 0.36 0.62 0.29
14 o-F M o-Bergamotene - 0.71 0.23 0.32 0.71 - - 0.38
15 MAETE W AF M Valencene 0.91 0.73 0.68 0.49 0.88 0.94 1.11 0.59
16 B-7%Zj4 B-Bisabolene - 0.03 0.03 0.03 - 0.1 0.06 0.03
17 TG Cedrene 0.23 0.18 0.12 0.29 - 0.29
Bz Alcohols
18 ¥R EE Eucalyptol 0.09 0.14 0.06 0.12 0.20 0.11 0.03 0.17
19 S5 1-Octanol - - - 0.07 - - - 0.06
20 F5FERE Linalool 0.78 1.10 1.21 1.29 0.58 0.46 0.55 0.84
21 FflE Fenchol 0.19 0.18 0.1 0.24 0.16 0.16 0.12 0.14
22 B-¥A i B-Terpineol 0.38 0.30 0.22 0.42 0.40 0.57 0.38 0.28
23 H-K B endo-Borneol 0.33 0.30 0.20 0.39 0.29 0.30 0.26 0.22
24 F i M -4-B Terpinen-4-ol 5.14 5.38 4.41 6.43 4.76 4.54 3.88 3.77
25 o-FATHEE o-Terpineol 12.40 11.93 9.62 13.03 11.56 16.51 16.24 8.32
26 TEAEEE Nerol 0.44 - 1.18 - - 0.08 0.46 -
27 B Citronellol - 0.97 - 0.90 0.18 - - 0.40
28 FHEE Geraniol 0.41 0.69 1.12 0.68 0.17 - 0.35 -
29 LIEE Perillol - - - - - 0.08 - -
B3 Aldehydes
30 F/#% Nonanal 0.18 0.07 0.14 0.28 0.32 0.09 0.10 0.18
31 %1% Decanal - 0.04 0.05 - - - 0.06 0.05
32 TEAEREE Neral 1.44 0.1 0.37 0.63 1.24 1.21 0.99 0.25
33 RS Citral 2.88 0.37 0.87 1.40 2.79 2.86 2.01 0.62
34 +—[ Undecanal 0.06
35 A Dodecanal 0.02 - 0.04 0.05 - - - -
ffZ¢ Ketones
36 3 P#JA R Methylheptenone - - 0.06 - - 0.57 1.54 -
37 BRI 2B o-Acetylphenol - - - - 0.24 0.04
38 XA FEER dicyclopropyl-Methanone - - - - - 0.10 - 0.29
39 Xt H 3K 2 Melilotal 0.02 - - 0.05 0.15 0.07 - -
40 i1 Nootkatone - - - - - 0.06 - -
52 Esters
41 LIRREIENR Neryl acetate 0.72 0.47 0.46 0.49 0.58 0.46 0.54 0.19
42 LTRFFM R Geranyl acetate 0.57 0.16 0.30 0.22 0.31 0.18 0.44 0.14
Hfth Others
43 Xt 4% p-Cymene 0.22 0.48 0.17 0.24 0.20 0.37 0.12 0.28
44 Xt Z HHi 4 p-ethyl-Cumene - 0.05 0.08
3T Total 90.94 93.42 91.61 91.02 89.58 88.11 92.57 92.09
O FR AR <0.01% 3R . ALL, EUR, FEM, FIN, KWT, MON, VER 1 VIL 431375 Bl . L35’ | ¢ $hKiif
9*‘5"\ ‘%El%’ CERFEH . FENE {ﬁ VIR RN BRI 22 R 8 AN A, TRIEL,
Notes: ‘=’ show ‘trace amount < 0.01%’ or ‘not detected’. ALL, EUR, FEM, FIN, KWT, MON, VER, and VIL represent ‘ Allen’ ,

‘Eureka’, ‘Feminello’, ‘Fino’, ‘Kwtdichen’

, “Monachella’

, “Verna’, and ‘Villafranca’ , respectively. Same below.
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Table 2 Aromatic categories and relative content in the peels of eight lemon varieties

25 MXFE (%) Relative content
Category ALL EUR FEM FIN KWT MON VER VIL
42 Terpenes 64.73 70.73 71.02 64.09 65.58 59.01 64.46 75.89
2% Alcohols 20.16 20.99 18.13 23.57 18.30 22.81 22.27 14.20
it Aldehydes 4.52 0.59 1.47 2.36 4.41 4.16 3.16 1.10
fii2& Ketones 0.02 - 0.06 0.05 0.15 1.04 1.58 0.29
fig2& Esters 1.29 0.63 0.76 0.71 0.89 0.64 0.98 0.33
HAl Others 0.22 0.48 0.17 0.24 0.25 0.45 0.12 0.28
#x 3 HFESIMMMBESHSEMUEIENER
Table 3 Similarity evaluation results of aromatic components in eight lemon varieties
Cﬁ?ji?ss EUR FEM KWT FIN ALL VIL VER MON
EUR 1 0.8739 -0.3440 0.8178 0.0058 0.0700 -0.0122 0.2873
FEM 0.9986 1 0.2782 -0.7065 0.0067 0.2615 -0.1209 -0.1010
KWT 0.9982 0.9969 1 -0.0953 0.9133 0.7383 -0.8565 0.9392
FIN 0.9970 0.9927 0.9974 1 0.4419 0.2341 -0.3492 0.1310
ALL 0.9964 0.9938 0.9990 0.9984 1 -0.7027 0.9154 -0.8683
VIL 0.9958 0.9987 0.9939 0.9890 0.9907 1 0.8224 -0.8739
VER 0.9915 0.9856 0.9941 0.9953 0.9961 0.9799 1 0.9344
MON 0.9891 0.9824 0.9921 0.9928 0.9929 0.9744 0.9980 1

T Z2 R AONARR, A B N AR

Note. Bottom left-hand corner shows correlation, upper right-hand corner shows partial correlation.
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