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Abstract: The volatile components of Citri Grandis Exocarpium from Huazhou (CGEH) and Guangxi
(CGEG) were analyzed by portable gas chromatography-mass spectrometry (GC-MS) and
comprehensive two-dimensional gas chromatography-time-of-flight mass spectrometry (GCxGC-

TOF MS) combined with headspace solid-phase microextraction (HS/SPME). Due to its limited
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separation ability, the portable GC-MS can identify only 8 chemicals in CGEH and 4 chemicals in
CGEG and is not able to determine any marker compounds which can distinguish CGEH over CGEG.
While the merit of GCXGC-TOF MS is strong separation ability, allowing the identification of 304
chemicals in CGEH and CGEG, of which 261 chemicals are reported for the first time. Among them
are 52 compounds only detected in CGEH, 81 ones unique in CGEG, and 171 detected in both CGEH
and CGEG. The volatile components in CGEH and CGEG are classified into 17 and 19 types,
respectively. The contents of alkene aromatics, hydrocarbons and alcohols in both CGEH and CGEG
are relatively high. The principal component analysis (PCA) and orthogonal partial least squares
(OPLS-DA) were further performed on the MS data obtained by GCxGC-TOF MS. The results
indicated that there is basically no difference from different batches of fruits in the same region, while
have obvious differences between CGEH and CGEG. Among these different components, 10
compounds including 3,4-diethyl-1,1'-biphenyl, 1-methyl-4-(1-methylethenyl)-1,2-cyclohexanediol,
1-dodecanol, a-ethylidene-benzeneacetaldehyde, 3,8-dimethyl-undecane, tetradecanal, 2-methyl-
tridecane, 5-methyl-2(5H)-furanone, tetracthylene glycol, sabinol in CGEH are screened out with the
values of Pearson correlation coefficient |p(corr)>0.9, |p[>0.06 and variable influence on projection
(VIP) value>1.1. On the other hand, several marker compounds, such as cedrane, hibaene, 1,3,5-
tris(methylene)-cycloheptane, (E)-longipinane, 1,1,6,6-tetramethylspiro[4.4]nonane, 2-(4a,8-dimethyl-
1,2,3,4,4a,8a-hexahydro-2-naphthalenyl)-2-propanol, y-gurjunene, [1S-(1a,4a,72)]-1,2,3,4,5,6,7,8-
octahydro-1,4,9,9-tetramethyl-4,7-methanoazulene, (2R,55)-2-methyl-5-(prop-1-en-2-yl)-2-vinyltetra-
hydrofuran, copaene, spathulenol, pf-elemene, sativene, N-[4-bromo-n-butyl]-2-piperidinone,
eremophilene, 10a-eremophilane, oleyl alcohol, trifluoroacetate, and selinane are picked up in CGEG.
These results proved that GCxGC-TOF MS can identify markers of Citri Grandis Exocarpium, while
portable GC-MS can not. These markers can help to distinguish CGEH from others and provide
references to quality evaluation of Citri Grandis Exocarpium.

Key words: Citri Grandis Exocarpium; portable gas chromatography-mass spectrometry;
comprehensive two-dimensional gas chromatography-time-of-flight mass spectrometry (GCxGC-

TOF MS); headspace solid-phase microextraction (HS/SPME); chemometric analysis
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Table 1 List of retention index
PRER %L
PS5 Ak (S CAS% — LR B[] - Retention index
No. Name  Chemical formula CAS number 1D retention time/min 2D retention time/s MbE e e
Actual value Document value
1 2t CioHy, 124-18-5 10.61 1.49 1000 1000
2 Tk C,H,, 1120-21-4 14.11 247 1100 1100
3 =k C,Hyg 112-40-3 18.31 3.05 1200 1200
4 =k C;Hag 629-50-5 22.71 3.36 1300 1300
5 RN ILESH CHy, 629-59-4 27.01 3.56 1400 1400
6 RREiRSH CsHy, 629-62-9 31.21 3.67 1500 1500
7 RVAVSH CieH, 15716-08-2 35.31 3.72 1600 1600
8 ek C,7Hy 629-78-7 39.21 3.74 1700 1700
9 RWANSH CisHyg 593-45-3 4291 3.78 1800 1800
10 TJuk CioHyo 629-92-5 46.41 3.85 1900 1900
11 B CyoHy, 112-95-8 4981 3.89 2000 2000
12 =k C, Hy 629-94-7 53.01 3.97 2100 2100
13 =k CpHyg 629-97-0 56.11 4.02 2200 2200
14 ==k Cy3Hyg 638-67-5 59.11 4.10 2300 2300
15 ke C,,Hy, 646-31-1 62.01 4.16 2400 2400
16 —THEE CysHs, 629-99-2 64.81 4.02 2500 2500
17 oSk CyeHs, 630-01-3 67.41 434 2600 2600
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Fig. 2 Chromatograms of CGEH (a) and CGEG (b) by portable GC-MS
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Table 2 Volatile components of two kinds of Citri Grandis Exocarpium

2551 &Y R CASS BRIt a] VTR AR UNES
Category Compound Chemical structure CAS number Retention time/min Peak area Matching degree
teMELr AHERS W 123-35-3 3.163 134523 773
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Pl >—<:>— 138-86-3 3328 493213 821

H
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H
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T @i\/\(o ; 115-71-9 4.098 12801 683
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Table 3 Specific compounds in CGEH and CGEG

® CGEG
CGEH

el 5 Ew CAS VIP{H
Category No. Compound CAS number VIP value
MG 1 3,4- " HIBOR 61141-66-0 1.56
3,4-Diethyl-1,1'-biphenyl
2 1-H3-4-(1-H B 2R EH A O be-1,2- % 1946-00-5 1.50
1-Methyl-4-(1-methylethenyl)-1,2-cyclohexanediol
3 +EE 112-53-8 1.42
1-Dodecanol
4 o~ L HER L 4411-89-6 1.37
a-Ethylidene-benzeneacetaldehyde
5 3,8- ZHHE-—ht 17301-30-3 1.33
3,8-Dimethyl-undecane
6 T PuEE =Y 124-25-4 1.27
Tetradecanal
7 2-HIE = 1560-96-9 1.26
2-Methyl-tridecane
8 5-FH 32 (SH)- MK g ] 591-11-7 1.22
5-Methyl-2(5H)-furanone
9 YR 112-60-7 1.22
Tetraethylene glycol
10 i 3310-02-9 1.10
Sabinol
JTPEAELL 1 ESL/N 13567-54-9 1.73
Cedrane
2 Z 2359-73-1 1.67
Hibaene
3 1,3,5- = (I H ) BBk 68284-24-2 1.64
1,3,5-tris(Methylene)-cycloheptane
4 g — 1.61
(E)-Longipinane
5 DY HER 4. 4] T 74054-92-5 1.60
1,1,6,6-Tetramethylspiro[4.4]nonane
6 FS - DY - 2R 29484-47-7 1.59
2-(4a,8-Dimethyl-1,2,3,4,4a,8a-hexahydro-2-naphthalenyl)-
2-propanol
7 piugtlll Nt 22567-17-5 1.57

y-Gurjunene
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2 FF5 waEY CAS% VIP{H
Category No. Compound CAS number VIP value
8 JRER R 514-51-2 1.56
[1S-(1a,40,70)]-1,2,3,4,5,6,7,8-Octahydro-1,4,9,9-
tetramethyl-4,7-methanoazulene
9 2- ] Bt-5- [N s - -2 2, B ) G 54750-69-5 1.56
(2R,5S5)-2-Methyl-5-(prop-1-en-2-yl)-2-vinyltetrahydrofuran
10 O 18252-44-3 1.56
Copaene
11 Sl 6750-60-3 1.56
Spathulenol
12 b M 515-13-9 1.55
pS-Elemene
13 BiE 3650-28-0 1.55
Sativene
14 N-[4-T5IE T 3]-2-WR e ER 195194-80-0 1.54
N-[4-Bromo-n-butyl]-2-piperidinone
15 WA 10219-75-7 1.53
Eremophilene
16 BT b 3242-05-5 1.52
10a-Eremophilane
17 L R-W IR - = 5 i — 1.52
Oleyl alcohol-trifluoroacetate
18 FEF 30824-81-8 1.51
Selinane
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