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Aroma Compounds in Citrus aurantium var. aurantium Peel from Different Extraction Methods
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Abstract
The results of the study on the effects of using different solvents to extract aroma compounds from Citrus
aurantium var. aurantium peel were that 1) a mixture of petroleum ether and diethyl ether (1:1) could extract a greater
amount of compounds than diethyl ether alone 2) distillation using the mixture of petroleum ether and diethyl ether
(1:1) extracted the same types of aroma compounds as did steam extraction, but the compounds were at higher
amount and 3) when mixed solvent extraction was compared to supercritical fluid extraction and pressing, the former

method extracted more types of compounds and higher amounts of those compounds.
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Table 1 Volatile compounds of fresh sour orange peel from different solvents.

Volatile concentration quantity (ppm)

Volatile compounds

Diethyl ether Petroleum ether : diethyl ether (1:1)
Alcohols
1-Penten-3-ol 0.78+0.30° 2.60+0.10°
Cis-2-pentenol 1.35+0.30° 4.51+0.84°
Octanol 0.33+0.00° 1.10+0.00°

L-linalool 59.13+3.56" 197.34+11.28°




King Mongkut's Agr. J. 2020 : 38 (1) : 16 - 23

Table 1 (continued).

Volatile concentration quantity (ppm)

Volatile compounds

Diethyl ether Petroleum ether : diethyl ether (1:1)
Isopulegol 0.90+0.30° 3.00+1.00°
Neoiso (iso) pulegol 0.75+0.30° 2.50+1.00°
a-Terpineol 0.27+0.03" 0.90+0.10°
B-Citronellol 32.34+0.30" 107.95¢1.21°
Trans-geraniol 3.96+0.30° 13.22+0.98°
Nerolidol 3.51+0.00" 11.72£0.40°
Ketone
1-Penten-3-one 1.11£0.3° 3.71x0.09°
Aldehydes
4-Pentenall 0.51+0.03° 1.70£0.10°
Hexanal 38.64+4.16"° 128.99+£14.13°
Trans-2-hexenal 7.53+0.51° 25.13+£1.60

Citronellal 1214.22+32.11° 4052.56+93.75°
Octanal 6.99+0.79" 23.33+2.63°
Nonanal 3.08+0.60" 10.26+1.97°
Decanal 0.30+0.49"° 1.00+0.16°
Neral 0.18+0.06" 0.60+0.20°
Undecanal 3.00+0.52° 10.00+1.71°
Geranial 0.93+0.32° 3.10£1.07°
Hydrocarbons

0-Thujene 0.18+0.03" 0.60£1.00°
a-Pinene 1.59+0.27° 5.31+0.87°
Sabinene 34.20+2.99"° 114.13+£9.58°
B-Pinene 1.92+0.05"° 6.41+0.15°
B-Myrcene 14.76+0.24° 49.26+0.67°
a-Phellandrene 0.21+0.30" 0.70+1.00°
D-3-carene 0.48+0.08" 1.60£0.26°
L-limonene 2.91+0.93" 9.71+3.08°
Cis-B-ocimene 0.33+0.10° 1.1£0.34°
Trans-B-ocimene 9.15+0.62" 30.55x2.17°
Y-Terpinene 3.00+0.54° 10.00£1.76°
o-Terpinolene™ 0.69+0.54 2.30+1.79
B-Elemene™ 1.02+0.54 3.40%1.78
Cyclo isosativene™ 0.54+0.39 1.80+1.30
a-Copaene 11.55+0.54° 38.55+1.66°
B-Cubebene 9.69+0.54° 32.34x1.69°
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Table 1 (continued).

Volatile concentration quantity (ppm)

Volatile compounds

Diethyl ether Petroleum ether : diethyl ether (1:1)
Trans-B-caryophyllene 54.54+0.54° 182.04£1.18°
Epibicyclosesquiphellandren™ 0.93+0.54 3.10£1.79
a-Selinene 0.45+0.06 " 1.50+0.20°
Trans-B-farnerene 0.45+0.05° 1.50£0.17°
a-Humulene 6.51£0.54° 21.72+1.72°
Aromadendrene 0.21+0.30° 0.70x0.10°
C-cadinene 1.62+0.48" 5.41+1.61°
D-cadinene 11.74+4.14° 39.20+13.98°
Germacrene D 6.95+2.41° 23.21+8.12°
Rans, trans-0-farnesene 10.30+3.62° 34.39+12.22°
Bicyclogermacrene 18.94+6.76"° 63.25+22.81°
D-guaiene 0.25+0.09" 0.84+0.31°

Mean value in same row followed by different superscript differed significantly by Duncan’s Multiple Range Test (p<0.05).
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Table 2 Volatile compounds of fresh sour orange peel from different extraction methods.

Volatile concentration quantity (ppm)

Citronellal 4052.56+93.75°  1823.05+42.36°  1214.22+32.11° 1215.77+28.13°
Octanal 23.33+2.64° 10.50+1.19" 6.99+0.79° 0.00¢
Nonanal 10.26+1.97° 4.62+0.89"° 3.08+0.60" 0.00°
Decanal 1.00+0.16° 0.45+0.07 " 0.30+0.49" 0.00°
Neral 0.60+0.20° 0.27+0.09" 0.18+0.60 ™ 0.00°
Undecanal 10.01+1.71° 4.5040.77° 3.00+0.52" 0.00°
Geranial 3.10+1.07° 0.00" 0.93+0.33% 0.00"
Hydrocarbons

a-Thujene 0.60+0.10° 0.00° 0.18+0.03" 0.00°
a-Pinene 5.31+0.87° 0.00° 1.59+0.27" 1.59+0.26"
Sabinene 114.13+9.58° 51.36+4.31° 34.20+3.00° 34.24+2.87°
B-Pinene 6.41+0.15° 2.89+0.07° 1.92+0.05° 0.00¢
B-Myrcene 49.26+0.67° 22.17+0.30° 14.76+0.24° 14.78+0.20°
a-Phellandrene 0.70+0.10° 0.00° 0.21+0.03" 0.00°
D-3-carene 1.60+0.26° 0.00° 0.48+0.08" 0.00°
L-limonene 9.71+3.08° 0.00" 2.91+0.93" 0.00"
Cis-B-ocimene 1.10+0.34° 0.00" 0.33+0.10" 0.00"
Trans-B-ocimene 30.55+2.17° 0.00° 9.15+0.62" 0.00°

Volatile compounds Petroleum ether :  CO, critical fluid Steam Pressing
diethyl ether (1:1) extraction distillation
Alcohols
1-Penten-3-ol 2.60+0.11° 1.1740.05° 0.78+0.03° 0.00°
Cis-2-pentenol 4.5140.84° 2.03+0.04° 1.35+0.30° 0.00°
Octanol 1.10+0.00° 0.50+0.00" 0.33+0.00° 0.00¢
L-linalool 197.30+11.28° 88.80+5.08" 59.13+3.56° 0.00¢
Isopulegol 3.00+1.00° 1.35+0.45° 0.90+0.30"° 0.00°
Neoiso (iso) pulegol 2.50+1.00° 1.13+0.45"° 0.75+0.30 " 0.00°
o-Terpineol 0.90+1.00° 0.41+0.44 ° 1.17+1.59° 0.00°
B-Citronellol 107.95+1.21° 48.58+0.55" 32.34+0.30° 32.38+0.36°
Trans-geraniol 13.22+0.98° 0.00° 3.96+0.30° 0.00°
Nerolidol 11.7240.41° 0.00° 3.51+0.00" 0.00°
Ketone
1-Penten-3-one 3.71+0.94° 0.00° 1.11£0.03"° 0.00°
Aldehydes
4-Pentenal 1.70+1.00° 0.77+0.44° 0.51+0.03° 0.00¢
Hexanal 128.99+14.13° 58.05+6.36"° 38.64+4.16° 0.00¢
Trans-2-hexenal 25.13+1.60° 11.31+0.72° 7.53+0.51° 0.00¢
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Table 2 (continued).

Volatile concentration quantity (ppm)

Volatile compounds Petroleum ether : CO, critical fluid Steam Pressing
diethyl ether (1:1) extraction distillation
Y-Terpinene 10.01£1.76° 4.50+0.79° 3.00+0.54° 3.00+0.53"
o-Terpinolene™ 2.30£1.79° 0.00° 0.69+0.54 *° 0.00°
B-Elemene™ 3.40+1.79° 0.00° 1.02+0.54° 0.00°
Cyclo isosativene™ 1.80+1.30° 0.00° 0.54+0.39%° 0.00°
a-Copaene 38.55+1.66° 17.3520.75" 11.565+0.54°  11.56+0.50°
B-Cubebene 32.34+1.69° 14.55+0.76"° 9.69+0.54° 0.00°
Trans-B-caryophyllene 182.04+1.18° 81.92+0.53" 54.5420.54°  54.61+0.35°
Epibicyclosesquiphellandren 3.10£1.79° 0.00° 0.93+0.54° 0.00°
a-Selinene 1.50+0.20° 0.00° 0.45+0.06" 0.00°
Trans-B-farnerene 1.50£0.17° 0.00° 0.45+0.52° 0.00°
a-Humulene 21.72+1.72° 0.00° 6.51+0.54" 0.00°
Aromadendrene 0.70+0.10° 0.00° 0.21£0.03" 0.00°
C-cadinene 5.41+1.61° 2.44+0.73" 1.62+0.48" 0.00°
D-cadinene 39.20+13.98° 17.64+6.29° 11.74+4.14" 0.00°
Germacrene D 23.21+8.12° 0.00° 6.95+2.41° 0.00°
Rans, trans-0-farnesene 34.39+12.22° 0.00° 10.30+3.62" 0.00°
Bicyclogermacrene 63.25+22.80° 0.00° 18.94+6.76" 0.00°
D-guaiene 0.84+0.31° 0.00° 0.25+0.09" 0.00°

Mean value in same row followed by different superscript differed significantly by Duncan’s Multiple Range Test (p<0.05).
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