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Studies comparing methodologies for fatty acids are very important, since they can
influence the quality and final quantification of the lipid fraction. Objective - to compare
different extraction methods for total lipids and to evaluate the effect of these
methodologies on the quantitative composition of fatty acids in milk of lactating ewes
raised in tropical pastures. The methodologies used were simple direct
transesterification, using the HPLC grade organic solvent n-hexane, Bligh; Dyer (cold
extraction, extracting mixture proportions 5, 10, and 15 mL in a ratio of 2:1:1 (v/v/v) of
chloroform-methanol-water). The fatty acid methyl esters were separated by gas
chromatography coupled with a flame ionization detector (GC-FID). The results show
that there was no significant difference (p <0.05) in the total lipid content between the
extraction methods. However, the Bligh's method; Dyer obtained the best yield of
lipids to be extracted from ewe's milk, since the volume with 15 mL of the extraction
solution was able to identify 87% of the chromatographic peaks.
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17 Step1
Lipid fraction extraction methods
Total lipid extractions were performed in duplicate, and for a first direct attempt of extraction
and derivatization (extraction method 1 — using HPLC-grade n-hexane), the following steps
were performed: in a 15 mL centrifuge tube with screw cap and Teflon septum, 1 mL of
sample ewes’ milk was added to 2 mL of 0.5 M NaOH solution in methanol (chromatographic
grade), kept under heating in a water bath (60°C) for 5 min, and cooled to reach room
temperature. Subsequently, 3 mL of the esterifying solution (15 mL H2S04, 10 g NH4Cl and
300 mL of metanol) was added, repeating the water bath process for 2 min and cooling at
room temperature. Next, 2 mL of the saturated NaCl aqueous solution was added and
agitated thoroughly 4 mL of hexane was added and vortexed again for 30 s. The solution was
then centrifuged for 5 min at 2000 rpm and the supernatant removed, as this was where the
formed fatty acid methyl esters (FAMEs) were found. After the procedure, the sample was
used to analyze the FA profile by gas chromatography coupled to a flame ionization detector
(GC-FID).
Through the simple method of isolation and purification described by [9], with adaptations
made by [10], the extraction solvent was made using a cold mixture of chloroform—methanol-
water extract in a ratio of 2:1:1 (v/v/v). This method was created by [8] and was performed: 1
mL of the milk sample was added to a 50 mL centrifuge tube with screw cap and Teflon
septum, and 5, 10 or 15 mL of the extracting mixture was added, vortexed for 2 min and then
placed on ultrasound for 20 min. Subsequently, T mL of chloroform, 0.5 mL of 2,0 M KCl
solution was added and stirred for another 1 min in the vortex. After stirring, the tubes were
centrifuged for 5 min at 2500 rpm. The lower layer containing the lipid extract was collected
and evaporated under nitrogen flow and reserved for the derivatization step.

2 Step 2
Derivatization
To carry out the analysis of ewe’s milk samples, the technique of GC-FID was used, with
pre-treatment of sample by derivatization. The transesterification methodology was
performed through the methylation of the lipid phase of the samples, according to the
methodology [11].
After completion of the extraction process, the samples of methods 2, 3 and 4 (in
proportions of 5, 10 and 15 mL of extracting mixture, respectively) were submitted to the
derivatization process according to [11]. Into the glass tube containing the extracted lipid
was added 2.0 mL of the 0.5 methanolic sodium hydroxide solution and it was kept under
heating in a water bath (60°C) for 5 min, and subsequently cooling at room temperature.
Immediately 5.0 mL of esterifying reagent solution (15 mL H,SQ4, 10g NH4Cl and 300 mL

of methanol) was added, repeating the same heating method in the water bath at the same
temperature, but left only 2 min, and cooled at room temperature again. Then, 2 mL of
saturated NaCl solution was added and the content was agitated thoroughly. 4 mL of
hexane was used to extract the fatty acid methyl esters. The sample was then centrifuged
for 5 min at 2000 rpm and an aliquot of the supernatant removed and placed in a 2-mL
bottle with a lid for further analysis by GC-FID.

3 Step 3
Analysis by GC-FID
The methodology use dwas performed according to the AOCS MethodOfficialmethod
described by the American Qil Chemists' Society(AOCS), in which the technique of GC-FID
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[12].

The FAMEs were separated and determined by a gas chromatograph (Shimadzu®, model
GC 2010) equipped with a fused silica capillary column (CP — BPX-70, 30 m x 0.25 mm, 0.25
pm) and flame ionization detector [12]. The carrier gas used was helium (purity of 99.999%.
Injections were performed using an AOC 20i automatic injector equipped with a 10-pL
syringe. The injected volume was 1 pL in 50:1 split mode, and the temperature of the
injector and detector was set to 250 °C. The column heating ramp was programmed to
start at 80 C for 3 min., then increased at a rate of 10 °C/min. until reaching 140 C,
thereafter increased to 5 C/min, until reaching 250 C, and remaining at this level for 5 min,
totaling 40 min of analysis. Peak areas and retention times were determined using
Shimadzu’s Lab solutions software. The identification of FAs was based on a comparison
of retention times with the FAMEs standard.
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