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Establishment of gas chromatography mass spectrometry fingerprint and
composition study of orange peel essential oil based on
co-production process
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ABSTRACT: Objective To establish fingerprint, and study composition of orange peel essential oil from joint
production of pectin and essential oils.Methods The total ions current (TIC) of 20 batches of orange peel essential
oil samples were collected by gas chromatography mass spectrometry, and the common peaks were searched and the
control fingerprints were established by using the “Similarity Evaluation System of Chromatographic Fingerprint of
Traditional Chinese Medicine (2012 Edition)”,the common peaks were identified by means of National Institute of
Standards and Technology(NIST) spectral library search combined with retention index technique, use SPSS 29.0
software to perform principal component analysis on the common peaks. Results The precision, repeatability and

stability of the fingerprints met the requirements, and the similarity of all the TIC was greater than 0.998. Nine
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common peaks were extracted by the fingerprints and identified by mass spectrometry. D-limonene was the highest

(82.77%), followed by that of myrcene, stephene, and dextral a-pinene (8.79%, 3.62%, 3.27%).By principal component

analysis, the cumulative variance contribution rate of the first two principal component factors was 67.4%,and the trace

components pyrocene and 3-carene hadthe greatest contribution to the main component factor.Conclusion A gas

chromatography mass spectrometry fingerprint is established for the orange peel essential oil obtained through the

pectin essential oil co-production process, the composition and influence of common compounds are discovered,

which can provide scientific basis for quality control of orange peel essential oil.

KEY WORDS:joint production process of pectin and essential oil; orange peels oil;gas chromatography mass

spectrometry; fingerprint spectra; retention index; principal component analysis
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Table 1 Orange peel essential oil sample information
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Table 2 Comparison of results of different injection
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Table 3 Similarity analysis results and the proportion of common peak area
s AR % 5% R R AL R AR LU RE s AR % X R R AT AR BLEE
S1 88.45 0.998 S11 72.54 0.999
S2 76.49 0.999 S12 91.54 0.998
S3 93.44 0.998 S13 92.72 0.998
S4 93.23 0.998 S14 92.09 0.998
S5 94.42 0.998 S15 94.34 0.998
S6 91.37 0.998 S16 93.74 0.998
S7 95.03 0.998 S17 93.73 0.998
S8 89.73 0.998 S18 94.03 0.998
S9 92.55 0.998 S19 94.44 0.998
S10 68.73 0.998 S20 80.27 1.000
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Fingerprint spectra overlay reference diagram of 20 batches of orange peels oil samples
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Fig.2 Reference fingerprint spectra of orange peels oil based on co-production process
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Table 4 Chemical component analysis results of common peaks derived from orange peel essential oil based on co-production process

%% RT/min AR CAS e AT E R AR AL PREATEBH S ZE/% YIME/%  RSD/%
1 6.73 FTE-o-JR I 7785-70-8 934 929 0.5 3.27 7.15
2 7.86 I I 3387-41-5 975 974 0.1 3.62 49.50
3 8.41 EREE 127-91-3 995 991 0.4 8.79 12.19
4 8.95 3- B I 13466-78-9 1013 1011 0.2 0.73 66.46
5 10.11 D-FriElf 5989-27-5 1055 1018 3.6 82.77 2.48
6 11.01 F g i 112-32-3 1081 1114 -3.0 0.20 57.44
7 15.09 o-FA 10482-56-1 1187 1190 -0.3 0.41 69.01
8 24.41 A 112-54-9 1346 1409 -45 0.04 34.63
9 25.14 BEF g 13744-15-5 1356 1389 2.4 0.17 27.61
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