
SUMMARY 

JIhe appkation of 15-m glass capillary coIumns coated with SP-23&J in the 
analysis of lrmzs fagty acids is demonstrated. Akhouefi resoIutior; of cis and tram 

isomers is incomplete on short c&xmns, appropriate correction factors can be applied 
which permit the rapid quantitative analysis of fatty acid mixtures containing truns 
isomers_ The conditions employed permit a fairLy detailed auaiysis of fatty acids of 
tissue sampies in Iess than 30 min and the analysis of fatty acids derived from partiaify 
hydrogenated food fats in zmder 15 min after purif?catiorr and preparation of the 
methy esters. ._ _ _-. 

-We have been interested in dietary sources, nutritionaI adequacy and metabolic 
fate of frans.fattJr acids. Our research required a procedure which was rapid, repro- 
ducible and sensitive and one which would pravide quantitative information on tram 
fa~_acids as vzell as the typicat fatty acids present in Lipids derived from foods and 
tissues_ 

Cfas.si& procedure for the analysis Of frmrs fatty acids xvere of limited utiIity_ 
Ahkough useM in certain situations, infrared spectraphotometry (iR).or combi- 
nations of IR or g-&quid chrotiatography (GLC) and argentation thin-Iayer chro- 
matograph? (TLC) we=_ undesirabie for the rapid routke analysis of &try acid n&x- 
tures containing tranr isomers. As has been reported by o*thers’*’ packed cohmm 
GLC procedures zqeciE&y designed for the resolution of geometric isomers of fatty 
acids were 5I.w inadequate_ They.provideci no time advantage over some of the 
cfassical methods and in our hank. f&d to provide reproducibIe data on poIy- 
un~turated fatty acids derived from tissue lipids, 

We now employ short @ass capiliaq columns coated xv%. SF-2340 in the 
routine analysis of fatty acid mixtures containing tram isomers. Heckers et aL3 dcxr~- 

onstrated the -potential of @ass caprlarr GLC cohtmns coated with SP-2340 for the 
anatysiS of&.&r- isom&ic Fatty acid pairs and Larzza and SIover’ have reported on 
the suitabx%ty of @ass capillary cohnnns coated with SE’-2340 for the analysis of food 

z-S fatty acids. Although others have shown that analysis time can be si_&kantZy re- 
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Hekane and yater were_ added to the transesteriication mixtures a&the esters 
were eticted -&ihto the he&nephase, &&&trate& under nitrogen &less thti 35% 
and purXed b-y. $ep&&t&e TLC on 20 & 20 c& glass pIat& coated to a thickness of 
0.5 n&with the adsorbent_ kif s&ples were ~&@&to plates that had been activate@ 
at 100% for i h and pr&unin diethyi ether- The developing solvent employed de- 
pended upon the nature of the_- erXed sample_ When the transesterificaiion 
~mixture contained dimethy&etis (derived from pIas&ogens Present in ti.ss& @n.- 
pies), 100 7; xylene(s) was used to permit isoIation of both methyl esters arid dimethyt- 
acetals~. Other tran&+ter&ation mixtures were developed in Iight petrcleum (b-p- 
3O-6O”CJ-diethyI ether (95~5% y/y)_ 

Developed plates were visualized under UV light or by spraying a portion-of 
the pfate v&h bromthymol blue reagent Lo Appropriate areas of the SiIica gel were _ 
SC=@ from the piates with the aid of a PTFE “policeman,, (scraper), transferred t0 
a &ass column &ted with a plug of glass wool and extracted with 4coIumn volumes 
of aethylene chIoride to eiute the purifted fatty acid me’rhyl esters CpFAlVE). The 
PFAME were concentrated to dryness under nitrogen and d&ted with isooctane to 
approximateeEy 25 n&x& for analysis by g&s capi&.ry GLC. 

Preparative -TLC for the isohition of cis- and Erafls-monoene fractions as 
methyL esters was conducted on 25 x 20 cm @ass plates coated to a thickness of OS 
mm with silica gel G containi@ 8.5 % siIver n.itrate.(w/w). The. @ate.% were activated 
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form-ethanol @9.25:0.75, viv). Bands were .visuahzed under UY Iight after spraying 
the pIates with 0.2% 2,7_dichIoro&.torescein in ethanol (w[v) and the appropriate 
areas were treated as described a’bove to isolate the tr~ns- and cis-monoene fractions, 
except that methyiene chloride-i N anhydraus methanolic Ha (99sLj was used to 
eIute the esters from the s&a geef. 

MicroozonoIysis was conducted essentially as described by Beroza and Bierl’ r_ 
Approximately LOO c(g of the monoene fraction was dissolved in IO0 $ of carbon 
disulf?de and Bushed with nitrogen for I5 sec. Ozone was bubbIed through the sampIe 
at -770°C for L min at a flow-rate of fO m@nin. Excess oztrne was removed from the 
sampk by gushing with nitrogen for 30 _w, co_ I mg oftriphen$phosph was added 
and aliquots were injected into a Perk&F&n& Model 900 GLC (Norwalk, CT, 
US_%_) equipped with a-flame ionization detector [FlD) artd fitted with a 1.8 m x 
0.32 mm LD_ stainless-steel cofumn packed with l5 %-DEGS on Chromosorb 2 (lOO- 
200 mesh);-The injector port was ma&&&cd at 395’C and the column temperature 
was programmed from 60 to 205°C at 3OC/min with a nitrogen carrier gas ffow~of 25 
m.Q’min. Areas corresponding to the aIdehyde ester peaks were used to quantify the 
positionat isomers present in the manoene fractions subjected to ozonoIysis. To mini- 
mize interference from other components, the injector end of the column contained a 
T-cm portion packed wifh 2 % zinc oxide (w/w) coated on prewashed sand- Identifi- 
cation of aldehyde and.aldehyde ester peaks was accomplished with the aid of-known 
aldehydes, standard PFAKl subjected to the ozonolysis procedure and from relative 
retention times of components analyzed at sefected constant temperatures. 





present in the mo’tecule (e.g., tra*sccfxdecerxoates = Er~ns-fZ?I). Ntkorrgk l&e ci$ 
and ~rmrs-183 irx this sample were nclt completely resolved, baseline resolutioti oti 
suck a column ~a.2 routinely achieved for mixtures of me&y1 elaidate aad- mefhyr 
okate ti xv& as-for other pairs of geometric iso&ers. 

The reason for the poor resolution in Fig. f is the heteroge@+y of the&-ans and 
c& components in pa&&y kydrogenate&fats, As can be seem in FZg_ 2, ttie monooc- _ 

. tadecenoates obtaiiled from pa&al@ hydrogenated fats by argenfation TLC cunsis~~ 
of various position2E isomers. The results obtained after ozonolysis of such monoene 
Fmbtions(Fig, 2) ~~~tetfratrrans-monoenes~~~ddclrtble bondsrangirxgfromd-6 
to 6-K were present in alf the stipl& 2md most of these positional isotiers were also 
present in the c5 fraction- 

: & &an he seea in Fig. 3, &e IQnger .co&mn provided betzer resoIutit~n of the 
rnms2ud&ccamponeots, howeve~resoiution of&f T;rarrsisomers frcmaII ci^s isomers 
wafz still incompIere. Moreover the ana$sis time -required for the 75-m coktmn &as 
mu& IongGr* 

.- 

Because of the tie advantage %ssbciat& .vYith using tke ‘I 5-m colwxm, we 
investigated the utility of employ&_g correction factors tu aid in qgmtifjririg ~r-arrs and - 
c& componenti in PFAiiE_ Foursamples W &&mined wkick diffkred in Eke proi 
portion of msitional isomers (sam&s A-D, Fi g. 2) as well as in the percentage of 
~tot,@tr&f2t~ acids_~~~~~ses~~cationintlre presence ofbownarnourits of 

trm- and: c.%- I?: 1. tke fmrrs- and &+monoene fractions in each s-pie \Vere i%ol&ed . 
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g&s capillary GLC on the 15-m SF-2340 column_ With the aid of the internat stan- 
dards, co~parisun~ werti made of the observed areaswith the expected_ areas for the 
-trans- and-c&-I85 peaks and correction Factors wereczdctiatedfor eachmixture: 

Regardless -of the sample used to prepare the mixture, the. correctian factor 
obtained for a particular ratio of tram to cis was quite &n&r. As can be seen in: Fig_ 
4, oyer the -range examined (ca. 445% of the 1S:I as rrarrs) there. was a-linear 
relationship between b&e correction factors for Pans- or-ck-183 andth% proportion 
of i&t in-the sampfes which were rrans isamem. T’he_spbfic correction factor ob- 
tained for a mikure reflected the constant amount of tram-IS:1 ‘which tailed into the 
qIs-~ak (see Fig. I) under the conditions employed and the relatively constant pro- 
po&oa of trc~ns isomers which emerged in the cis area- Thus, as the ratio of tram ta 

tic; decrmsed, a Iargcr correction, was required to-increase the ob&rved crarrs area 
counts to the expected amount and a smaller one was needed t&. reduce the observed 
cr;r counts~to those expected for the crj-E311 components. Although the correction 
factors were -variable, they -were read& computed using ‘Je observed areas for the 
LS:I peaks in a glass capilkq GLC analysis and the equations for the best fitting 
straight lines given in Fig_ 4, =, 
_A Data obtainec.ting correction- faqiors’and the 15H&ass capillary GLCanai, 

yses were compa&b& to those zobtined using more time consuming techniques_ 
-&s&s for totaL tram f&ty a&id determinations on five food samples using several 
me&o& are stzmmarikd in TabIe II. Determinatioti by g&s capi.Uaq> GLC analyses 
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-.~PFA&ilY&olz&d from tl$s fat t& @eck thti c&mm perfoxmanqz, as factors such as 
- qhimn age &%y affect the resoIu_tion obta&d and therefore the. degr& of correctio&~ 
+eq&ed--Th our ezq3erienc&w<th proper.czre,~l5-~-gGssczpGry GLC c*h&s 

coap5d v&h SP-2340 can be u&d on a robtine basis for weli over one ye&r for fairly 
r@jd, Fprgd&ibfe and accurate analyses of fatty acid methyl ester nCctures contain-- 

-- ing trans isomers_ 
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