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Enrichment of Characteristic Aroma Compounds in Sweet Orange Oil by Molecular Distillation
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(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Apple Flavor and Fragrance Co. Ltd., Shanghai 201809, China)

Abstract : A molecular distillation method was developed to enrich characteristic aroma compounds including octanal,
linalool, decanal and valencene in sweet orange oil, while gas chromatography-mass spectrometry (GC-MS) was used for
detection. The optimum parameters of molecular distillation were: temperature of 30 “C; pressure of 150 Pa; rotation speed
of 200 r/min and flow rate of 8 mL/min. Under such an optimum condition, the enrichment results were: octanal (0.46%—
1.55%), linalool (0.71%—5.84%), decanal (0.59%—9.11%) and valencene (0.24%—7.96%). Finding here reveals that molecular
distillation technique is promising in the fast and effective enrichment of the characteristic aroma compounds in citrus oil.
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Fig.1 Total ion chromatogram of crude sweet orange oil
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Table 1 Mass spectral data of 5 investigated compounds

[E553 wEY JoUE B

1 S 128(M*, 1), 41(100). 43(883). 57(81). 56(79). 55(69). 44(68). 84(56). 29(48). 42(42). 69(42)
2 FreREs 136(M*, 22). 68(100). 67(64). 93(60). 39(58). 41(46). 53(41). 79(41). 27(40). 94(28). 77(26)
3 A 154(M*, 1), 71(100). 93(76). 55(64). 43(60). 41(56). 69(43). 80(32). 121(23). 67(21). 39(18)
4 Z5 156(M*, 1) 43(100). 41(81). 57(62). 55(62)- 44(54). 29(51). 70(47). 56(43). 68(34). 71(34)
5 B 76 0 A A 204(M*, 53). 161(100). 41(74). 93(68). 79(61). 91(61). 105(61). 107(61). 119(47). 135(43)
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Table 2 Enrichment results for the target compounds at 30, 40 °C and 50 °C

. AR5 1%

WEIC W — AT 1% .
FRE B YRR B EARVEREE

m 1554 33299  5.839 9.111 7.958
30 0311 95293  0.646 0.360 —
f 0367 94249  0.239 — —
W 1375 42533 4.046 7.851 7.358
40 ' 0.325 95010  0.659 0.361 —
f 0389 93921  0.263 — —
W 1491 41975  0.257 2.890 5.967
50 0379 92978  1.053 0.862 0.300
f  0.467  93.077  0.364 0.104 —
w1161 53.832  0.682 2.732 4.143
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Table 3 Enrichment results for the target compounds at rotation
speeds of 120, 160 r/min and 180 r/min
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Table 4 Enrichment results for the target compounds using different
flow rates
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Fig.2 Total ion chromatogram for the Citrus oil after enrichment by
molecular distillation
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