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Determination of Erucic Acid in Rapeseed Oil by Ester Exchange Reagents in Transesterification

Tatsuya HIROSE*, Takanaga SUMINO*, Kazuaki AKEDO*, and Toshimune KAWAGUCHI*
*(Osaka Customs Laboratory
4-10-3, Chikko, Minato-ku, Osaka 552-0021 Japan

For quantitative determination of erucic acid in rapeseed oil, the Customs Analytical Method No. 123

"Method of Quantitative Analysis of Erucic Acid in Rapeseed Oil" is used. The method refers to only

methods using catalysts for the methylesterification of oils and fatty acid mixtures. Nevertheless,

techniques of methylesterification of oils and fatty acid mixtures have progressed and in addition to the

catalyzed esterification method, the method using ester exchange reagents is widely known. Therefore,

we examined the determinability of erucic acid through methylesterification of oils and fatty acid

mixtures by using trimethylsulfonium hydroxide (TMSH) as an ester exchange reagent. This paper

reports the results.
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Fig. 2 Calibration curve of standard methyl oleate
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Fig. 3 Gas chromatogram of standard methyl erucate and
methyl oleate
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Fig. 4 Gas chromatogram of methylesterification result at
erucate and oleate mixture
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Fig. 5 Calibration curve of methyl erucate at sulfuric acid-
methanol method

Table 1 Recovery of methyl ester at TMSH method

sample recovery(%)
weight(g) methyl oleate:methyl erucate
(coefficient of variation n=4)
triolein:erucate| TMSH reagent | TMSH reagent
0.2m]l 1.0ml
sample A - 100.50 - 100.26
0 : 0.5 - (0.46) - (0.24)
sample B 99.36 - 99.02 : -
0.5 ; 0 |(0.12) - (0.61) : -
sample C 99.39 100.40| 99.23 100.04
0.25 0.25|(0.35) : (0.60) | (1.01) : (0.35)
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Fig. 8 Gas chromatographic profile of fatty acids from rape oil
obtained by sulfuric acid-methanol method
Fig. 6 Calibration curve of methyl erucate at TMSH method (1:Methyl stearate, 2:Methyl oleate, 3:Methyl linoleate,
(contain tristearin) 4:Methyl linolenate)
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veight ratio Fig. 9 Gas chromatographic profile of fatty acids from rape oil
obtained by TMSH method
. . . (1:Methyl stearate, 2:Methyl oleate, 3:Methyl linoleate,
Fig. 7 Calibration curve of methyl erucate at TMSH method 4:Methyl linolenate)

(not contain tristearin)

Table 2 Determination results of erucate in rape oil

erucate contents%
(coefficient of variation n=5)
sample Sulfuric acid- TMSH method TMSH method
Methanol method added not added
tristearin tristearin
A 0.097% 0.097% 0.096%
(3.993) (3.673) (3.329)
B 0.305% 0.305% 0.304%
(1.876) (2.166) (2.265)
C 1.318% 1.322% 1.320%
(1.003) (1.086) (0.623)
D 2.269% 2.294% 2.280%
(1.070) (1.048) (0.875)
E 5.183% 5.190% 5.202%
(0.686) (0.564) (0.672)
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Table 3 Comparison of each method

comparison | H,SO-MeOH | BF,- MeOH TMSH
subjects method method method
water resist good no good no good
degradation degradation
sample volume possible not possible not possible
of esterification
GC interfering nothing nothing low boiling

substance

point obstacle

reaction time

150 minutes

15 minutes

30 minutes

extraction need need no need
volatile of little little nothing
methyl ester
malignant strong acid strong little
matter benzene alkaline
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