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Fig 1 Interaction effect of type of extraction
methodxsolvent (a), extraction methodxtime (b),
timexsolvent on extraction efficiency. Different

letters indicated significant statistical different
between soybean oil samples
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Fig 2 Interaction effect of type of extraction
methodxsolvent (a), extraction methodxtime (b),
timexsolvent on total phenol. Different letters
indicated significant statistical different between
soybean oil samples
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Fig 3 Interaction effect of type of extraction
methodxsolvent (a), extraction methodxtime (b),
timexsolvent on alpha tocopherol. Different letters
indicated significant statistical different between
soybean oil samples
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Table 1 Effect of different variable extraction condition on total phenolic content, alpha-tocopherol,
extraction efficiency of different samples of soybean oil

Total Tocopherol

. -, Total phenol Extraction
Extraction condition @ GAE/kgpsoyben oil) (g a;‘(l)’;;gﬁh;rlgllkg efficiency(%)
30 min 0.55 + 0,220 1.29 + 0.18%cmm 6.98 + 0,08
isopropanol 60 min 0.58 + 0.219%f" 1.46 + 0.21°cdefon 7.14 + 0,24tk
90 min 1.19+ 0.09% 1.40 + 0.24%efon 7.04 + 0,19cdefoniik!
120 min 1.21 +0.24® 1.67 + 0.25P¢df 5.37 + 0.24
30 min 0.34 +0.14™ 1.47 % 0,19 5.50+ 0.2
Probe Hexan 60 min 0.24 +0.18" 1.35 + 0,23%efon 6.68 + 0.18°M Nk
(intensity 75%) 90 min 0.14 + 0.1 1.844+ 0.2 7.89 + (.18Pcdefon
120 min 0.25 + 0.08" 1.74 +0.18° 7.25 + 0.0g8cdefoniikl
30 min 0.98 £0.18™ 1.17 + 0.14°%9 8.35 + 0,19
isopropanol_Hexan 60 min 0.92 +0.27°“ 1.63 + 0.28"%f 6.56 + 0,045k
(1:1) 90 min 0.80 + 0.14%* 1.89 +0.13"™ 6.33 + 0.16™"K
120 min 0.67 + 0.21%%f 1.81 +0.13™ 5.25+ 0.21'
30 min 1.45+0.05° 1.00 = 0.199" 7.63 + 0,177
isopropanol 60 min 1.41+0. 13 1.41 + 0,167 7.53 + 0,140
90 min 1.46 + 0.09° 1.30 + 0.0g8efoni 7.41 + 0,154efoniik
120 min 1.57 +0.12% 2.66 +0.14° 6.58 + 0.08eM ik
30 min 0.15 £ 0.07" 1.41 % 0.24%cm 7.89 + 0.08Pcwe™
PmbeS(()'(;:)e”S'ty Hexan 60 min 0.22+0.1" 1.37 + 0,17%0¢0 6.63 + 0,245k
90 min 0.17 +0.13" 1.20 + 0.29°™" 7.38 + 0.13%efonik
120 min 0.20 +0.19" 2.05+0.18° 8.41 + 0.18°%
30 min 0.70% 0.16%¢™@ 1.00 = 0.12%™ 7.57 + 0,230
Isopropanol_Hexan 60 min 0.74 +0.18% 0.74 +0.18 5.75 + 0.12
(1:1) 90 min 1.18 +0.15® 1.33 + 0.25%efoni 6.70 + 0. 165Nk
120 min 0.70 + 0.08%¢f 1.82 +0.26°™ 6.20 + 0.22%NK
30 min 0.89 £ 0.12°™ 1.34 % 0.22%cm 8.80 + 0.13°
Isopropanol 60 min 1.24 +0.16® 1.60 + 015" 9.62 +0.08%
90 min 1.48 +0.11° 0.96 +0.19" 5.97 +0.09"
120 min 1.45 +0.07% 1.67+ 0.28°c¢f 7.42 + 0, 25C4efoniik
30 min 0.10£0.18 1.59 + 0.21Pcaemn 7.74 + 0,230
Bath Hexan 60 min 0.34 +0.21% 1.66 + 0.27°cdef 7.46 + 0.154¢fon
90 min 0.40 + 0.15™" 1.30 + 0.22%¢foni 8.27 + 0.19°¢™
120 min 0.12+0.17 0.99 + 0.25" 7.18 + 0.1 2¢defoniikd
30 min 0.2+ 0.11™ 1.14 + 02659 10.76 = 0.14°
Isopropanol_Hexan 60 min 0.48 + 0.1 1.28 + 0,190 9.07 +0.11%°
(1:1) 90 min 1.45 +0.14% 1.07 + 0.29" 6.07 +0.15"
120 min 0.88 +0.18™™ 1.74 + 0.25P¢e 6.71 + 0176k

Different letters in each column indicate significant statistical different at P<0.05
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Soybean seeds are one of the major sources of vegetable oils produced
on a commercial scale And the source of compounds such as
isoflavones and phenolic compounds. In this study, the effect of two
methods of ultrasound assisted extraction bath and probe ultrasound in
two intensities (50%w, 75%w) by using three different types of
solvents hexane, isopropanol and hexane:isopropanol composition and
four levels of sonication time (30, 60, 90 and 120) on total phenolic
compounds, alpha-tocopherol and extraction efficiency of soybean oil
were investigated. The results showed that the highest oil extraction
efficiency (8.41%) was obtained at 50% intensity of probe ultrasound at
120 min by using hexan solvent. The highest phenolic content (1.57 g
GAE /kg soyben oil) and tocopherole (2.66 g a-TocoPherol/kg soyben
oil) were obtained at 50% intensity of probe ultrasound at 120 min by
using isopropanol solvent. In bath ultrasound extraction method the
highest extraction efficiency (10.76%) was related to 30 min time of
sonication and isopropanol:hexane (1:1) solvent. The highest phenol
(1.48 g GAE /kg soyben oil) and tocopherol (1.68 g a-TocoPherol/kg
soyben oil) were observed at 90 and 120 min of sonication, isopropanol
and isopropanol:hexane solvent respectively. In all extraction methods
the isopropanol solvent was the best solvent to extraction phenolic
compounds. The results of this study showed that extraction by using
bath and probe ultrasound had different effect on extraction oil and
bioactive compounds of soybean. In each extraction method the amount
of mentioned compounds was related to type of solvent and extraction
method.
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