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Capillary Electrophoresis of Free Fatty Acids by Indirect Ultraviolet
Detection: Application to the Classification of Vegetable Oils

According to Their Botanical Origin

Maria Vergara-Barberan,” Aardn Escrig-Doménech,” Maria Jesis Lerma-Garcia,’
Emesto Franciseo Sima-Alfonso,” and José Manuel Hemrero-Martine:""
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Drepartamenta de {Quimica Analitica y Tecrnlogia de lns Alimentus, Universidad de Castills — Ly Mancha, Avenics Camilo Jasé Cela 10,

E-13004 Cindad Real, Spain

ABSTRACT: A method for the determination of fatty acids in vegetable ails by capillary dhectrophoress with indirect TN —vis
detection bas been develeped. The separation of fatry scids was aptimized tn terms of Brj surfactant nature and concentration and
organic modifier (2-propanci] percentage. The aptimal badkground clectrolyts consisted of 106 mM p-hydroxybenzaate, £ mbd Tris
atpH B8, 80 mM Brij 98, H% scetonitrile, and 10% -propanal. Under these conditians, vepetable oils from fve butanical vrigins
Lavocidn, com, exira vingn olive, hazelnut, and soybean ) were anahveed and the fasty acld contints exdablished. Linear discriminant
analysis (LDA ] madels wese constricted using farty achd peak areas as predictors. A ixcellent resalotion amenp all categonry pain
was eitined, sitd all mmples were correcthy classiied with assignment probabilitics of =958,

t analysis, vogetable oils

REYWUORDS: botanical arigin, CF, fatty acid, linear discr

W INTRODUCTION

Authentication of edible quality oils is of grew importance
From the viewpoints of comme reizl vabae and bealth impact. The
ceganaleptic praperties, high nutritional value, and health ben-
efits of gaality oils are related to the presence of many compa:
nénts, suck s ﬁlﬂf acids, the concentration profiles of whick
dister gecording ta frait vanety, A velevant aspect of oil authen-
ticity is the schahesation of quality ails by miveng themn wish ails of
lower qualicy. Then, the evaluation of bty acid profiles cosild be
an exoedlent tool to assess ofl authenicry.

Fraditiomally, amalysis of fatty acids hos been performed
spectraseopically’ ! and chromatograghically *~® The chroma.
tographsc fechnique most widely applied ta determine faty acid
prafiles of lipids hus been gas chromarography,™ in which lang
chain fabty acids are arabyned a3 methyl ar trimethyisilyl esters in
pelar eobumns, On the other hand, high-pecformance liquid
chromatography (HPLC) has been abo osed to determmine fatey
acids in lipid matrices, where several U absorbing desivativis
have been usually emploped, nach u{htm.qﬂ.u ar naphthacyl ™
esters and 2-nitrephenyfhydrasides.’’ However, desvatization
reactions often procuce incomplite conversion of the analyte
and undesizible interfering side products,

In the past decade, capillary electrophoresis (CE) has been
proposed as an imteresting alternazive for the analvsis of wnder-
ivatized long-chain fatty acids** ** However, one of the major
concerns in analyzing fatty ackds by CE has been thelr lnyted
salubility in aqueois electrobyte systems. To sohve this problem,
CE separation has been describsed by u:rllg]la.l.i:smuud electro-
Iytes {BGEs) containing organic selvents, sach as methanal, ™"
ethancl, " scetomitrile (AU Loctanel, " and methylfor-
aamidedionane ' In sddivion, the use of additives 10 the BGE,
such ﬁ&ﬂeﬂrinsmuu' or sarfactints [sodiam doden
sulfrte™ and polypayethylene 23 luard ether (Brij 35)"%2 13472

""‘IES PUBICATIONS £ s mrmstcan i Sccey

smeng others), has been described to modify selectivity on
analyte separstion. On the other hand, Gty acids de not pos:
sess strong chromophores i their stractures, which makes
difficult their sensitive detection in’ direct phitametric mde,
Then, direct UV or fusrescince detection was only enphoyed
when 2 previess dermvatization step was performed, although
the use of indmect UV and indirect fhiorescence detectlan™ was
prrefierred. The chronsopharic agents used mdude p-anisate,"™"
diethyfharbitizate, ™ adenasive me e
sulfonate, ™" g0 o bydrorphenzoate, ™ amang others,
In thiz wotk, 2 CF method with an alkalice boffer in the
presence of an anionic chromophore (pshydromrbenzoatis)
for the indirest UV detection of Fatty aclds was developed
The separation of ity acids was optimized in terms of Rrij
surfactant nature and - concentration and organic madifier
[2-propanal } percentage. The fatty seid content present in dif
ferent vegetable il :nmplcs wag olained. Moreover, the rﬂu,‘l
acid prafiles abserved were wsed to constmact linear discrimi-
nant analyis (LDA}T models to classify ol smiples acearding bo
their botanical origin.

W MATERIALS AND METHDDS

Reagents and Samples. The folowing analytical grade eagents
wers wsich: scctendorile (ACH); nustbanol, ethanal, T-propnal, 2-propanei
(Seharlau, Barcidona, Spain j; 1ris hyrdresymethd aminomethane | Trss,
Fluka, Buchs, Switserluid}; putpetiylene giyrol dadecl ether (Beij 30,
L0y EO = numbser of ethoayiate groups), pobyoryatiplens 23 oyl
ether {Belf 35, C2F00), polvoryethylens {20) oleyd sther (Hrif 94,
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