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Headspace Gas Chromatography—Mass Spectrometry Analysis of Essential Oils from
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Abstract: The volatile constituents and content differences of peel oils from three types of grapefruit “Crystal
pomelo”, “Lianjia pomelo” and “Shatian pomelo” in Jiangxi Nankang were studied to provide a reference for
the improvement and identification of Nankang sweet pomelo varieties. Using the peels of three grapefruit
varieties grown in the same habitat as materials, the essential oil was extracted by distillation, and the
components of the essential oil were identified and analyzed using headspace gas chromatography—mass
spectrometry (HS-GC-MS). The experimental data were pre—processed, principal component analysis (PCA )
analysis and orthogonal partial least squares—discriminant analysis (OPLS-DA ) analysis, combined with SPSS
22.0 for t test and cluster analysis. The results showed that there were significant differences in the composition
and content of the essential oils of the three grapefruit peels. A total of 49 substances were detected in three
types of grapefruit peel essential oils, 47 components were detected in Shatian pomelo peel essential oils, and
crystal grapefruit and Lianjia pomelo had 46 components. The main types of compounds were terpenes (11
species ), alcohols (13 species ), esters (9 species), and aldehydes (5 species). By t test (P<0.05) and OPLS-
DA analysis, it was found that there were 10 different components in Lianjia pomelo and Shatian pomelo, Crys—

tal pomelo and Lianjia pomelo, and 8 different components in Crystal pomelo and Shatian pomelo. From the per—
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spective of PCA analysis and cluster analysis of grapefruit essential oil, Crystal grapefruit was divided into one

category, lianjia grapefruit was divided into one category, and Shatian grapefruit was divided into one category.

Key words: principal component analysis; headspace gas chromatography—mass spectrometry (HS-GC-MS);

differential components; orthogonal partial least squares—discriminant analysis (OPLS-D); cluster analysis
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Fig.1 Matured Shatian pomelo, Lianjia pomelo and Crystal pomelo
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Table 1 Main components and related contents of three pomelo
o A it
e R fetrand K S Y Tl

1 e a— IR 0.62420.12 0.572+0.11% 0.295+0.09*
2 Tk 0.404+0.06" 0.187+0.05" 0.226+0.05""
3 DL-A71E0 0.728+0.40" 0.228+0.12* 0.283+0.07*
4 B-% i 0.169+0.13* 0.097+0.07 0.027+0.003*
5 (e 0.17120.02* 0.161+0.02* 0.068+0.04*
6 (E)-4,8-"H3-1,3,7-T- =% 0.130+0.02" 0.356+0.01" 2.299+0.95"
7 (E,Z)-2,6-—H%E-2,4,6-F =4 0.02720.005™ 0.02620.004" 0.015£0.001*
8 AT 0.162+0.005" 0.527+0.054* -

9 D 1.790+0.090" 0.026+0.002:¢ 3.367+0.45
10 3.7-WH-1,3,5,7-F 0k 0.03920.02 0.033+0.01" 0.025£0.001*
11 pIEIYN I 0.280+0.002"" - 0.473+0.094*
12 IS 1-CL 0.028+0.003* 0.015+0.002"* 0.0330.002*
13 D 1.43£0.02"" 1.6880.16"" 2.273+0.15"
14 1-2E B 0.075+0.004* 0.023+0.002"" 0.0170.004'
15 LTI 0.192+0.012" 0.087+0.009" 0.213+0.044*
16 B 0.068+0.008" 0.066+0.007" 0.275+0.040*
17 izl Aic 2.764+0.211% 1.225+0.111" 1.385+0.273"
18 (1S,58)-2-H1 3 -5-(1-H FL L3 ) -2 - OV i - 1 - B 0.187+0.004 0.045+0.005® 0.094+0.016"
19 B 3.927+0.089" 1.676+0.139" 1.988+0.480""
20 (1R,58)-2-H Fe-5-(1-HIIE LI HE ) -2- I -1 - 0.084+0.000 5 0.115+0.010* 0.092:+0.020%
21 E PN 0.013+0.000 2" 0.035+0.003"*  0.064+0.015*
22 S EA 0.047+0.000 5**  0.026+0.002" 0.29420.054"
23 - -1 - -1 2- 0 0 0.009+0.003* 0.009+0.001* 0.014+0.001*
24 L [EA 0.298+0.01* 0.053+0.005¢ 0.1760.032"*
25 (2 3,7-HRE-3, 637 T 0.054+0.003* 0.036+0.003"*  0.0470.007**
26 TR 1.536+0.119* 0.849+0.082" 1.058+0.141""
27 FrigmE 3.667+0.298* 2.14420.204"  2.555+0.493™
28 E PN - 0.07620.007* 0.121+0.023*
29 2,6,10-=H3E-2,6, 10—+ —Jg =M 0.022+0.002" 0.011+0.001" 0.0260.004*
30 S LR =Mk O g 0.016+0.002"  0.0341+0.003" 0.147£0.01*
31 THRC TR 0.046+0.005*  0.002+0.000 2" 0.044+0.004*
32 2-WHE TR C g 0.018+0.001* - 0.016+0.000 7+
33 (32)-3-C TR L 1 0.057+0.007" 0.027+0.003" 0.41120.055*
34 LR TR - 0.012+0.001" 0.049+0.006*
35 CRA g 1.163+0.079" 0.926+0.097" 2.097+0.379"
36 KA i 0.021+0.008" 0.046+0.010" 0.38120.070™
37 AR R 55 T TR 0.029+0.004** 0.036+0.007* 0.035+0.001*
38 AR R T e 0.0470.012:¢ 0.142+.022" 0.513+0.014*
39 B 2T R - 0.033+0.002"* 0.075£0.009*
40 F L5 T i 0.003+0.000 1+ - -
41 2,6-RUT B 0.076+0.003" 0.464+0.045" 2.138+0.368"
42 2,4- R0 T RO 0.013+0.001" 0.009+0.002"" 0.028+0.003*
43 e LB 0.178+0.02* 0.159+0.02* 0.14420.02
44 45 P HE IR 0.064+0.005" 0.059+0.004: 0.045+0.005"
45 (e Nl 0.179+0.006" 0.027+0.004 0.32220.008"
46 ERidY) T IR SR A 0.059+0.002"" 0.088+0.02"" 0.208+0.02*
47 Sz X B 0.32+0.02" 0.0560.004* 0.455+0.04*
48 Leka +rake 0.041+0.005" 0.051+0.004" 0.110+0.004"
49 He | 0.410£0.017** 0.037+0.004* 0.085+0.001"
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Fig.3 Three pomelo essential oil composition diagram

0.26.0.93. W& 3 HF K Al 5 ZRai i Z [ A7 43
T GRS AT, K Al 5 V0 R 2 (] A7 A 44 Fdt:
AR , R 5T BN Z [ A7 AE 45 FhAr i
KMoy o M B, 3 Pl I 0 E A 3k 3]
85.71%:
223 3 FiRlTAR EORS IRHIE S A 0 o B
R HE R 31 e SCoR X B 43 A 1 Ok H A [R]
by FHR RS 95 4 B AR i 2 A ) B A A R — S S [
T rp S AT ml i % Tk b ) ol 2 122 A DR Y A B TP
Yyl . 283 HS-GC-MS A, 4ni&l 3 frz , A BUK Sl
FEAE 1 A BOE B AR BA , H B MR
AFAERF AR R T
2.2.4  FR45r5H7 (principal component analysis, PCA )
F AT HTREEVA [ e 3 Fdil i [ A
T BRI Aoy 25 5780 3 i - 22 ] 9 A8 5 B KN
fdEH] SIMCA 14 B A X08 $is A 7 6 B e b A kg
AL, J5 AT B ST ULIA 4.

3 s
o | &FE M
N 0 [ ]
K o LI
= o
H -5 [¢}
K fi

-10

-15
-20 -15 -10 -5 0 5

ERWIT 1
B4 3FilFIEmm S PCA 517
Fig.4 PCA analysis of three pomelo essential oil components
SIMrEE SR ANE 4 iR, R,X=0.869,Q,=0.648,Q,=
0.5, BEIBIRILL G FERC LT . PCA BERYRE A EA | f it
A AR Z 18] S AR 2 5 R A 22 18] ) 2% e B2
RN, 5 PCA AT IS 3 Ffils 1A SR 48 | B HlRE

10 15



B, TS AAR E3% - FUk i 5 W30 Al T R BAE i % 4

854

—_ 178

JE DA 4 AT AW R At 3 2H A1~ A IXCTRI S,
LTRSS LA T A R i e R S D AN W 11
JEZE R
2.3 R[ERE b 22 5 o3

K H] OPLS-DA FEHAY 21853 1 Y248 F 050 H
J& (variable importance in the projection, VIP) K F 1 Ff

2545 KRR PAE(P<0.05) T4k 2500y 3 Rl 7
K22 5 W3k 2.

e 2 s oK St TR A EE 5 R 2 S o,
FHMAELE 6 Fh2E 53 140, V0 HIRAFEAE 4 Fh2s S5 s 38
IR A — A B AE 3 Rl AR X LU A g
B 2 oo R — P Bre 3 il 5~ rh A & 5

R2 3IMHTFERESRBS

Table 2 Comparison of different components of three pomelo essential oils
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Fig.5 Cluster analysis of the essential oil components of three pomelos
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