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Effect of microwave pretreatment on fatty acid composition, active
components and volatile flavor of Litsea cubeba oil
LI Jialing, YANG Shuman, NIU Yangyu, ZHANG Yandong,
ZHU Yichun, JIANG Liyan, XIAO Xinsheng

( College of Chemistry and Bioengineering, Hunan University of Science and Engineering,
Yongzhou 425199, Hunan, China)
Abstract; To provide reference for the efficient processing and deep development utilization of Litsea cubeba
oil, with Litsea cubeba fruit without microwave pretreatment as control, the Litsea cubeba fruit was pretreated
with microware, and the effects of microwave pretreatment time on the oil yield, fatty acid composition, active
components and DPPH free radical scavenging rate of pressed Litsea cubeba oil were studied, and the
differences of volatile flavor components were compared and analyzed. The results showed that microwave
pretreatment could effectively improve the yield of Litsea cubeba oil, and had no effect on the fatty acid

composition. The total phenol contents of Litsea cubeba oil ranged from 10.48 mg/g to 13.06 mg/g. Compared

with the control group, the total phenol contents of
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Litsea cubeba oil in microwave pretreatment group

increased by 3.25% — 24. 62%. The contents of

3683 ) 5 A T SR 119 [ (2023Y7022) squalene, a — tocopherol and B — sitosterol in the
{EEBR-N ZER2003) , &, FEIRAR, R 5 %4et microwave pretreatment group were significantly
Al ( E-mail ) 1780008211@ qq. com,, higher than those in the control group, and the
BRIEE M2, U (E-mail ) 1yj5423@ 163. com; 1 B2k, content of squalene increased with the prolonging of

4% (E-mail ) 58022849 @ qq. com, microwave pretreatment time, while the content of
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o — tocopherol and B — sitosterol first increased and then decreased. The DPPH free radical scavenging rate of

Litsea cubeba oil in microwave pretreatment group was higher than that in control group, and the DPPH free

radical scavenging rate increased first and then decreased with the prolonging of microwave pretreatment time.

A total of 23 volatile compounds were identified in Litsea cubeba oil, including 11 terpenes, 4 aldehydes, 3

alcohols, 1 ketone and 4 others. Compared with the control group, the content of limonene increased in

microwave pretreatment group, and the contents of myrcene and citral decreased. With the prolonging of

microwave pretreatment time, the overall flavor of Litsea cubeba oil changed from rich lemon aroma to citrus

lemon aroma. In conclusion, moderate microwave pretreatment can improve the quality of Litsea cubeba oil.

Key words: microwave pretreatment; Litsea cubeba oil; fatty acid composition; active component;

volatile flavor
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Fig.1 Effect of microwave pretreatment on the

yield of Litsea cubeba oil
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Table 1 Fatty acid composition and content of Litsea cubeba oil under different microwave pretreatment time

BITTRR , , _ gﬁ/.% , : 4 :

X IR 1 min 2 min 3 min 4 min 6 min 8 min 9 min 10 min
R 6.93£0.50" 6.56+0.04" 6.56+0.09" 6.65+0.07" 6.52+0.05" 6.53%0.00" 5.82+0.24° 6.24+0.07™ 6.58 £0.04"
AR 26.34 +0.11% 29.81 £0.05° 28.95+0.21" 30.68 +0.11> 31.46£0.24* 29.84£0.01° 28.06 +0.02° 27.63 £0.28" 27.97 +0.40
W ER 1.20+0.10" 1.34£0.02" 1.23+0.05" 1.26+0.08" 1.27£0.03" 1.25+0.01"" 1.20+0.03" 1.15+0.02" 1.24£0.01"
PR 16.28 £0.02" 16.07 £0.08™ 16.24 £0.12" 16.26 +0.12" 16.19 0.07" 15.87 £0.18° 16.16 +0.01™ 16.55 +0.19" 16.35 +0. 14"
R 0.82£0.19" 1.15£0.18" 1.14%0.03" 1.28+0.02* 1.33+0.05* 1.30£0.13* 1.340.10° 1.33+0.12" 1.260.11°
fpRRR 0.68+0.10° 0.73£0.03" 0.74%0.10° 0.74+0.07° 0.77+0.08° 0.70 £0.04* 0.75£0.11° 0.77£0.01* 0.74 £0.03"
TR 21.17 £0.05* 20.41£0.25" 20.34 +0.54" 19.00 £0.257 18.67 £0.26" 19.42 +0.18" 20.18 £0.01" 20.07 £0.33"19. 66 +0. 03
TR 25.46 +0.16" 22.81 £0.04" 23.63 0. 11° 23.10£0.36" 22.70 £0.06° 23.95=0.18° 25.15+0.01" 25.00 £0.20" 24.93 +0.07"
a - VR 1.12£0.08™ 1.13£0.05™ 1.17+0.07" 1.05+0.07° 1.10£0.05™ 1.14%0.09™ 1.34+0.01° 1.26+0.11" 1.28 +0.08"
MRNERHER  51.43£0.21" 54.51£0.17° 53.72+0.47" 55.58+0.07" 56.20+0.41" 54.19+0.14° 51.99+0.1% 52.35+0.53" 52.87 +0.28°

REFNENTE  48.57 £0.21° 45.49 £0.17° 46.28 +0.47 44.42£0.07" 43.80+0.41"

45.81£0.14% 48.01 + 0.1* 47.65 £0.53"°47.13 £0.28°

AT EAR TR R R 2257 3% (p <0.05) o T

Note; Different letters in the same row indicate significant differences (p <0.05). The same below
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Fig.2 Effect of microwave pretreatment on total

phenol content in Litsea cubeba oil
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Table 2 Effect of microwave pretreatment on the contents of squalene,« — tocopherol and B - sitosterol in Litsea cubeba oil

A EL
e o/ (mg/kg)
LR YR 1 min 2 min 3 min 4 min 6 min 8 min 9 min 10 min
ek 1.00£0.06" 1.18+0.12% 1.53£0.09% 2.20+0.32" 23.45+0.04° 27.88+0.08" 34.18 £0.10° 35.55+0.04" 38.83 +0.09*
o-EHH  9.440.15" 11.02£0.08" 22.13£0.29% 105.22£0.18° 128.27 £0.27° 135.53 +0.21% 132.46 +0.04" 126.19 +0.197102. 04 £0.24

B4 80.41 £0.07" 92.60 £0.08" 170.90 £0.32% 981.14 £0.16°1 117.26 +0.13" 1223.13£0.14* 967.52 £0.25" 930.53 £0.27°803.81 +0. 10"
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radical scavenging rate of Litsea cubeba oil
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RERY IR s — 2 1L 7l R e R B o i A 26 F I3 R AR S 3 N AN BRI T 1L 7R L
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Table 3 Effect of microwave pretreatment on volatile flavor substances in Litsea cubeba oil
AR S/ %

X B 1 min 2 min 3 min 4 min 6 min 8 min 9 min 10 min

%y BT

(e
K ROIEAE GEAE 0.05£0.02 0.05+0.01 0.09£0.06 0.02£0.01 0.05+0.06 0.06+0.01 0.07+0.07 0.11£0.03 0.05+0.00
o - JEH FATTHME  3.14£0.10 2.650.08 2.84+0.08 3.08+0.07 3.19£0.23 3.51£0.07 3.58:0.04 3.47+0.20 3.72:0.13

Bl R 0.52+£0.06 0.42+0.17 0.49£0.04 0.49+0.10 0.54+0.04 0.52+0.13 0.47+0.17 0.49£0.06 0.36+0.11

R FATT IR 3.42£0.07 3.16£0.01 3.23+0.10 3.48+0.14 3.39+0.08 3.19+0.08 3.39+0.03 3.36+0.28 2.91+0.14

B-TfkE  MAEF MIEE 2.25£0.13 1.99£0.13 2.05£0.17 2.28+0.23 2.39:0.04 2.40+0.38 2.30£0.06 2.42+0.20 2.56£0.17
YEVE A (V=

HE RITEEHE T 4.64+0.11 4.35+0.01 4.28+0.04 4.26+0.18 4.27+0.23 4.46+0.16 4.39+0.11 4.18£0.07 4.54+0.06

HE M
BB MHEFFEE 33.21£0.0635.37£0.17 36.48 £0.04 37.37£0.20 37.74£0.18 35.96 +0.03 36.88 £0.18 37.95£0.18 37.82£0.07

: [ \Ae kit doE
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