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Table 1 Physicochemical properties of
soybean oil

Physicochemical property Value
Free fatty acid s
(%, as oleic acid) 0.63+0.06
Acid value (mg KOH/g) 1.23+£0.04
Density (15 °C) 0.923+0.012
Moisture content (%) 0.10+0.05
Kinematic viscosity 32.3040.12

(40 °C; mm?/s)

*Mean = SD (h = 3).
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Table 2 Fatty acid composition of soybean oil
Fatty acid Value (%)
Palmitic acid 11.10+0.35%*
Stearic acid 5.01+0.04
Oleic acid 4.64+0.70
Linoleic acid 52.79+0.12
o-Linolenic acid 6.46+0.08

*Mean = SD (n = 3).
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Fig 2 Chromatograms of soybean oil methyl esters; (a) Butyric acid 10 %, (b) Butyric acid 30%, (c) Margaric
acid 10%, and (d) Margaric acid 30 %.

Table 3 Comparison of different internal standards in transesterification of soybean oil

Internal Real value  Soybean oil methyl  Calculated internal Measured  Error relative to
standard (%) esters (%) standard (%) ratio real value
Butyric acid 10 94.87+0.16* 5.13+0.10 18.50 85.00°
Butyric acid 30 86.49+0.20 13.51+0.20 6.40 113.33°
Margaric acid 10 90.90+0.08 9.10+0.18 9.99 0.10¢
Margaric acid 30 76.21+0.11 23.79+0.20 3.20 6.67°
*Mean £ SD (n = 3); in each column, means with different letters are significantly different (P < 0.05).
R 0% Ol mal ol sle il e s &S Jb ol 0o g 80, bl Je olg a03L 5 Lo sl
4 S Aol 558 Ll by cld Ls s Ve S Soposr s sllad 5,8 L caal sid esls olis 8
sy asil s Lol Ol s s syl Olge S 1 ity skl Sy 5 e Sl K 4 o
SO il il fte 035 3Ll L Lol 550l analoes 335 35 o 50 gl b ad s Sle el s el o A3l
st Ko 55 Cla.d o b 205 sla gzl e 4 53 el sy doys Vool SR WS IR c}a.w

Voo



e 33h end G conlie s sl Ol S 8 damee 5 Olias W

0530 Ol il 2ol o3l 5 ot el 53 el S eslizal b el oy a3l 5l 4 S35 ba ol e
Jlo 53 oLes 5 Lin 5,5 sl s me glast Ly 5 et o SO dl el e Al sl
SNl SaS w4 b s 0K a2l s YV oV e 53 s e o) sl rad Je ol s
oalizal sty 55kl Ol s & S8 ke sl 2l Lo ) LG &S A salie (gols me (bl sl s T

[0 w51 s A4V T pas3l 5 s S Aol 4y o Sl il Sl 3 Sae (6505

33 3 Sl dad mal e 58 il e sy
Table 4 Purity and final yield of soybean oil methyl esters

Property Butyric acid Margaric acid
10 % 30 % 10 % 30 %
Purity 190.36:+0.25 °* 219.174+0.09 * 98.20+0.12 ¢ 98.53+0.19°
Final yield 181.70+£0.18 ° 209.20+0.31° 93.73+0.48 ¢ 94.05+0.27 ©

*Mean = SD (n = 3); in each column, mean values with different letters are significantly different (P < 0.05).
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Table 5 Fatty acid composition (%) of soybean oil methyl esters

Fatty acid Butyric acid Margaric acid
10 % 30 % 10 % 30 %
Palmitic acid 11.51+0.63 ** 11.85+0.85° 11.09+0.76 11.26+0.63 °
Stearic acid 5.10+0.88 * 5.36+0.69 ° 5.43+0.95° 5.3240.17°
Oleic acid 24.64+0.39 24.26+0.78 24.51+£0.79 24.434+0.29 *
Linoleic acid 52.40+0.49 * 52.06+0.32 ° 52.45+0.54° 52.49+0.69 *
a-Linolenic acid 6.35+0.31° 6.47+0.18 ° 6.52+0.38 * 6.50+0.93 °

*Mean £ SD (n = 3); in each row, mean values with different letters are significantly different (P < 0.05).
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The objective of this study was selection of appropriate internal standard for determining the purity of
soybean oil alkyl esters using gas chromatography. In this study, soybean oil fatty acid methyl esters
were produced by microwave-assisted interesterification method. Margaric acid methyl ester and
butyric acid were added as internal standards in the ratios of 10 and 30 percent (w/w) of soybean oil
methyl esters. According to gas chromatography results, error percent at the concentrations of 10 and
30 percent were respectively 85.00 and 113.33 percent for butyric acid and respectively 0.10 and 6.67
percent for margaric acid methyl ester. Although, using butyric acid as an internal standard had some
advantages such as preparation time saving and less raw materials consumption and final cost in
comparison with margaric acid, but according to butyric acid polarity and lower molecular weight, it
cannot be used as a good indicator for oils containing long-chain fatty acids such as soybean oil.
Although, using margaric acid requires interesterification, but the results are more reliable. Therefore,
using margaric acid methyl ester as an internal standard is proposed for determining the
interesterification yield of soybean oil.
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