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Volatile Components of Lemon Peel Essential Oils Extracted by An Improved Clevenger Apparatus

FU Mangqin, XIAO Gengsheng, CHEN Yulong, WU Jijun, XU Yujuan™, CHEN Weidong™
(Key Laboratory of Functional Foods, Ministry of Agriculture, Guangdong Key Laboratory of Agricultural Products Processing,
Sericultural and Agri-Food Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510610, China)

Abstract: In the present study, the yield and volatile components of essential oils from lemon peel (Eureka lemon) extracted
by a Clevenger apparatus with and without improvement were investigated. The improved Clevenger apparatus was adopted
to extract essential oils from peels of five lemon cultivars grown in Guangzhou (Guangdong Province, China). The volatile
components were analyzed structurally characterized by using gas chromatography-mass spectrometry (GC-MS). The results
indicated that the improved apparatus gave 63.37% higher essential oil yield than the unimproved one, while having no
effects on the types of essential oil volatiles. A total of 51, 50, 41, 43 and 42 components were detected from Citrus hystrix,
Eureka, Allen Eureka, Femminello and seedless Lisbon, respectively, consisting mainly of alkenes, alcohols, aldehydes and
esters along with small amounts of acids and ketones. Alkenes were the most dominant compounds in all the essential oils
with the characteristic component D-limonene being the most abundant, followed by f-pinene and y-terpinene. There were
significant differences in the volatile components of peel essential oils from different lemon varieties. Except for 32 common
components, each cultivar contained unique volatile components.
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Fig.1  Clevenger apparatus (a) wand its improved version (b)

132  GC%1F

Bk k. J&W DB-5MS A #EE4H (30 mX
0.25mm, 0.25 um) ; FRFEF: RiHE4 C, L
10 C/minfE R THREFI70 °C, 5453 min, #A)5 A3 "C/min
HE FE TR 2190 C, fR+F2 min, FLL10 C/min
HE R FEF250 C, A3 min; A (He) i
1.0 mL/min; J&772.4 kPa; #EFEE1.0 uL; 23
H.20: 1,
133  MS%ff

HTHEE, BTREET0eV: kiR E275 C;,
BPURIEE230 °C; BEE Fm/z 285, BUHHELS V; R
RV Elm/z 50~450,



172 2017, Vol.38, No.02 Rt EA

XRS5 53 B

1.3.4 KSR SRR I o 5 1 o b
B E S e
RIS
F I SRR 1% = 7#*%%&%%
SEPE T N GC-MSEEAGEAT 4 5E, FEF
FHCo~ Coo IER e A5 1 O B Bof [) T B 48 2 15 0 (1) R B 48
B AL E (NIST 06, Wiley 7.00 #HTHIEE
RRFR T, FEEA SCERIG R B R EUHAT LU X, IRk
AT N R BT, BN R P 1 5 A 22 2 ko
SEFEAIHT: R S ES AL E TH AR A — AR SR
BT AR &

X 100

2 ZRE50

2.1 ClevengerZE B U AT < J5 X G 1 o kA5 K sl 2 X

AT

ClevengerZ& & HClevengerZ& E
AL E
«ZEFE (P<0.05) .
2 Clevenger & fig 3% Clevenger3& & %} Jt ) safr i
3R R

Fig.2  Essential oil yields from lemon peels extracted by Clevenger
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Fig.3  Total ion chromatogram of headspace volatile compounds from
lemon peels extracted by CT and ICT
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