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Analysis of volatile components and screening of free radical-scavenging

active components in fresh Guhong tangerine peel essential oil
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Abstract: [ Objective] To analyze the volatile components of fresh Guhong tangerine peel essential oil, evaluate its overall free radical
scavenging activity, quickly screen the components with strong free radical scavenging activity without separating individual compounds.
[Methods] Using fresh Guhong tangerine peel as raw material, this study extracts tangerine peel essential oil through water distillation and
steam distillation. It analyzes the volatile components of the essential oil extracted by different methods, determines the characteristic
volatile components, and screen free radical-scavenging active components by gas chromatography-mass spectrometry (GC-MS) combined
with a chemical method. [ Results] There are highly significant differences in volatile components, their relative content, characteristic
volatile components, and overall free radical scavenging activity between the two extraction methods (P<Z0.001). Water distillation is the
best method for essential oil extraction from fresh Guhong tangerine peel. The free radical scavenging activities of various volatile
components are quite different. Citral (86.54%), sinensal (81.2%), and a-farnesene (70.29%) show strong DPPH* scavenging activity, while
nerol (95.02%) and sinensal (83.09%) show highly strong ABTS " scavenging activity. [ Conclusion] The volatile components and free

radical scavenging activity of essential oil extracted from fresh Guhong tangerine peel are influenced by extraction methods, and there is no
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direct correlation between the relative content of volatile components and their free radical scavenging activity.

Keywords: Guhong tangerine; fresh tangerine peel; essential oil; GC-MS; volatile components; free radical-scavenging active components;

screening
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Figure I GC-MS total ion chromatogram of volatile components in fresh Guhong tangerine peel essential oil
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Table 1 Comparison of volatile components of fresh Guhong tangerine peel essential oil extracted by water distillation and

steam distillation
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—H s e

el )12k

Regression line

8 (ZQ) A% B2 K5 il 249 73 A T R Al 1) 1 2 Bl 15 1]
2 F R U7 ¥R xR il A B A M A — RE R . 48 200 1K

02 04 06 08 10
B
Permutaitions

(b)) R E A 4



F&M | Vol.41, No.2

B K 56 L 56 GIF OPLS-DA B Ay u] 5E 1 | 56 UF 45 IR
[ 2(b) 178, R*=0.341, 0*=—0.661, R* 1 Y ifll 1) #
#H<C0.40, Q> 7 Yl i #HE <C0.05 , Ui BT A5 8 B 4 o s #1
G B G, B R T EE 0 T M WY TR 6 L 2T
A7 B RS il A [) £ BTy 925 1 5 530 43

VIP {H (variable influence on projection) & e T A —
A AR o R AR AR (1 TR R, R R 3R R A
TERE 0] 2 S5 R, % AT T 0 32 A E 4 kM 25 S LA
WE N VIP>1 A R R B . DL P<<0.05,VIP>1
Sy U A AR AT B 7 A 25 5 AT (LR 1), X AR Y B ik %
RAMRI ] D-Fr Bl Ly -R WA p- A s L (1R)-(+) -«
PRI - IR LETE-p-IR IR Y R, EIRAE S W R AR S A
S AN [R) 5 B 5 326 T A5 A7 B2 s il 1) R P 4 R 22 S i
22 HBREFENFHNAFTBEBHEGAHE

EREE S E I

HY 3% 2 A ORERT Il RO BE L AT S LK 2R R s 4R
Bty £ 4% 47 B RS Wl 9 DPPH 1 il 3% (ABTS ' [ i 267 bR
2535k 87.00% ,83.18% , 3/ T /K B R ZE 1% (82.70%,
79.98%) H. 2% 5 4 i 3 (P<<0.01) o W6 Ff 7 1k SR IBUKS T 19
FI R T A L 2 e 0 D TR T AR R I Y 2
S RN TR] AR A X el 3 0 T B BE R TR .
23 FHEARHEEBHEAEFTRFERS FIE

S5 5 0T T LA G PRSI TR 1R £ O =T R AR R
R AR K AR B R R R R 25 5L i UK ZE
TR 5 1 T R il R VR O F 5T 6 4 L AR 3R 3 RIET 3 R

BERE . HABEBRERERS ST RER B b EFER S HiE
R2 AEAEBRNAEFEHELTAIBRBEBHD
BHEEFREILL
Table 2 Comparison of free radical scavenging rate of

essential oil extracted from fresh Guhong

tangerine peel by different distillation methods
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DPPH scavenging
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Comparison of GC-MS total ion chromatograms of fresh Guhong tangerine peel essential oil before and after
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Table 3 Comparison of DPPH and ABTS" scavenging rates of volatile components in fresh Guhong tangerine peel

essential oil
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Figure 5 Reaction mechanism of DPPH scavenging by

terpenes with conjugated double bonds
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terpenoids containing ether bonds

7 000 000
6 000 000
£ 5000 000
=4
#F 4000 000
*E 3 000 000
= 2000 000 A
1 000 000 ‘
0 . “l uJH‘.A‘. A
2 7 12 17 22 27 32 37 42 47 52 57 62
5[]
Time/min
) K
W6 #8Ed L hAG Ak
Figure 6

ABTS" scavenging
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