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ABSTRAC'T

The fatl acids compositions and the truns L'at -"'acid contents c'f 3

dilGrent brancis cf vegetable oiis used lbr cooking and frying" 4

diff-erent brands olmargarines. 4 difiire*t brands of shortenings. and 7

rliifurent brairds of biscuits and cookies obtaineiJ ii'om locai markets in

Ri1'acli: Saudi Arabia \Yeie detern-lin.-i b-v capillary CC rrethods" Frying

cils fi"om 3 ditTerent local restaurants and frying oils extracted tiorn
French fried potaroes obtained lrom 6 difl'erent iniernational fast-food

restaurants were also cvaluated. Vegetable oils contained total saturated

faity acids in the range of 9.80-44.669'o and were free of lrans fatty

acids. The contc:its of total saturated fattl: acids and /rarrs lat$'aci<is

rvere u,ithin the range of 23.9ii-52.361i, and 0.57- i 5.?:7Yo in shortenings,

19.1.0-30.960h and 0.00-4.539/0 in nrargarines, anc 28.86-69.94o/a and

c.ca-23.12% in biseLrits and cookies. r'espectivel)'. E\{iacted oiifi'orn
French fried potatoes ol intemational iast-food restaurants contained

large ar.nLrunts ol total lrens faq'' acids {3.7Q-27.34%\ atld tr;ta!

saturated l-att1 acids {'26.03-.+1 .55%}. Lised oii of fi1ring oils from loea!

restaurants and iab contained high contents oft+tal saturated fatry acids

and free af tr$ts fattl acids. ,{ com::arison *'itl'r ava-ilable data fi'otil

sirnilar food items oi ciifTe-rent pai:s ef the rrorid indicated that Saudi

Arabian products in the category sturiied hal'e io*'er lrans fatty acids

e:rcept ii: soine rookies aild sirlrle Freirch fried nota!'oes.
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Ke3' n'orrrt' hi.;cttir.v 
- 
utd t'r;okies,ruiurgcu.itte .s, restGLrt utir:;.,th(irret.riil:<s

trans.fattt, acids, te getoble oils.

I. II\ITROSUCTION

Ilr.rzs unsaturated faflt, acids, also knotin a:; lt,qn.tfats. occur
when the isameric conl-iguratio' c-,f the !1yd16gen carbcn at a doubrlo
borrd position ciranges fj-orn the nornial cjs configuration to tlic truns
corrliguration (Emken. r984 and Narvar. r9ge. lrans configuraiion
resirlts ir; su'aight n:r,reciries ivhich like sai,lrarcd fati1,.ae i,is (Si.i) pack
togethei" \fu-he, vcgetable oils are par-tralrl hldrogenateeito increase
tlreir *eiting point and stabirih'. tva,r,-s fa*y aciis e.rJgenerateri (Beare-
ftogers. 1983 and Emkcn. i984). paniaitl, hu,1.o*.n#d vellctable oils
har:e been used extensivei-n' to replace tiopicar iits, rreetluilo*,- arrj
otlier arrinrtri fats in the world. Truts fa$.t acids are fi,rLrnd in vegetabre
shtrtenings. sorne mafgarines. crackers, co,okie. 

"-a ",.r1 ",hlr 
ibocis

maie u,ith or frie<i.in panialll. hl,drcigcnared lats lAro ri ti.. i99gj.
These products intre-rducre rangt, r-,{ ti.an iuttl acids in the hurlan diet.

several indicatit:,s had bee* published ahoutr adverse eil-ects eri'triln.\ fatt.r acids on huniau health. TrL,t.s ia*., acids ha'e becn
lussociared *iiir lin ilrcrc:lsed risk oi eariiura5crlar ,.iir.rse tc\ D;
iAsclrerio arrd w'itleti . r9g?) Ii'arts fatty, acids hai c an arir.er.-se efi'ecto* the st'-rum lipoproterrr profile irr that lirer raisc the revei of rr:u,iensitl' iipoproteins choieslerol (LDL_C) o,id ,lr.."rre high densir-v-
lip,:proteias ch*icslei-or (HIJL-C) (Karan tt ai.. 199i. Ktr:osla ancllla'es, 1996 and Aro cl ar-. 19g7,'1. T'he ai,lversc eflbc;s of ihe trtms
fbtfv acids'n the ratio oi-LDL choleslerol to HDI- cholesrcrol are trvicefhal of sar;-lrared lattv acids (Liiin and Sac].,s. l9+3;. Some
epidemiologicai l;tui.iies have also fi;unri a ptrsitir-: assouiatio* betricen
f:u-rlr. af rran' tartv acid intake and risi of carcririascuJar disease
{Mensink and Kaian. i990 and Hu et ul..1gg7). Trctn.s fafi,_t acids alsoinhibit thc bios.vntiiesis orftc csst*tiai iatt-y acids. rviiicrr u.* i,rp.-.,-rn,
f'or tissi.re gro*1h. [n eddition" l.,ig]r rntai,e ot'trun.r fattr acid.c i-.ra'hare
other health consequenccs. A siLrdi,len,urnsrrut";;;r;;;;ulio,, .rr
adipose store oll.,sr.l faii.r'acids ar:d risk oi'clereloping brea_rt cairccr ir:
pir:itntetlopairsal rvon.ien i iiolnres. I ggg).



--1 1 i-

triue to these concerrs. the Foorl and Agric*iturai Organizatii-',ti
(FAO) anri the World Heaith Organiriticn (\XrHOi iecorxrrerrded thai
lats for hur,:an consumption coltain less than 49'o of the totai fat as ;l
lrsns ard urged thc food industry tcr reduce tlre pre .rcnce 't{ tr*n,y fats iu
their products {\VHCi'FAO" iqq4)"

Tlie present study r+'as prrfbr':ned to provicle some preiiurinan
data on ir{rfis tbttl' acid content ol vegetable oi!s- shortcirings-
rnargirrine s. bakery products, and French frie d polatoes fron':
intcrnational fast-lborl restailrants available ic Riladh (Saudi Arabia)
markets. 'l'he levels of trans faft-v aciiis in lirod products available in
Saudi mr;ket should i:e dete*:iined :lt a resular basi-{.

2. MATERIALS AND i}TETHODS

Dillbrent braiids oi cookine and tryirg vcgetablc r:.iis.

margarines. shortenings and bakerr, products (biseriits and ccr*kies,t
u'ere purcirased lrom locai nTarkei: in Ri1'adh. Sair,iiArabia. l;runuh
liied potatoes (potato chips) u,ere ohlaincd frorrr inle;"nationai fast-ibod
restallrants ir: Rivedh. Saudi Arabia. Potato ciiips r'.'r:re aiso prrpared
(cubic 10X!.5 crn) and tiied i15tig satrrple ,'L pali:r coi'king cii) in
lal;ora1or,r' at 1670C for 10 rniuutes. Tiie palr.n eo,i;king oil hacl been
heeled at 167'rC lor i0,50. anJ ?0 minutes. Allsoir'cr:is and reagcnts
usee! rvere of arialylicai grade .

Sarnples r!ere ilrepafed l*:y cctnLrinine rard,Jm ;.rt,rtic:.rs oicaeh
brand. 1'otal iipids rvere c:;tractcC rviih chiorofi:r'rn: niethanol (2:i v/v)
usirig i'-*lch rnetl:gd (Folch gt Gl..195:1. lip-:id cr-iirtefil waS sxprei:ed
;is percentage at wet base of the pro,Cuct"

Fattl' acids w'erc transfonncd iiitii ntetl.:r'i ester accorrjing ti-. the

ISO procedure (iSO 5509. iqiS). The oil cr iat *as boiltij in
mcthanr;lic sodiurn hrdroxide solution aild tlten rr.ith metharol and

bor,-rn tritluoride. A iriirogeu almosphcre rlas kept as lcng as possibl*
duriirg the whr:le procedure. The fattl acid meth.'-i esters iFAI\{Es} .'ielr'

extracteei rrith pr-troleurn ethcl anil rl'ere anaivzed b1, Be.
chror;iatographv (Gt,) (Shimadzu-CC0i 7A, Klotr;, Japan) equipped
vvith a fiame ionizatio:r detector and iirtegrator (Shirnarlzu C-R.6.x

Cirronratopae). The FAfulEs \i'ere separateri oi'l a SP*2-<50 capillar-.'

coi"umn { 100rir X 0.25*rm i.d. X L'!"2*iim lllm tltickrrass i,'i fused siiica
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(Supleco, Beilefonte, PA, USA: Cat No.2-4056). The f-atty acids wer.e
identified b,v co*rpari*g iheir retention times with ,t*nouia. r"tentio;r
time. which inclurred cig:r n9t. crg:2 n6t (sigma ihemicar co.. StLcuis' hfo, usA)' Each injecticn repeated three-times and coeffrcienrof 

'ariance 
of individuar iatt-v acids was checked. The temperature for

iryection and derector w€re set at 250t' aud 260ac,;.;il;;;l;. Inirial
temperaturc {br the coiumn was set at rg00c for inrin to final
temperaiure zzaa{a at the rate of 2ilC,rninute. witir heriurn as a carrier
gas at pressure of 19 

. 
psi with split ratio 7(i; l. The content ,f specific

fatty acids in each ofthe produ"t r"u, expressed as percentaue oftctal
iatty acids.

2.1. Statistical analysis
AII laiues of ttie various fatt-v acids are pl.esentcd as mean + SDsl'three replicates. Anarysis ctr'variance (ANo\;A) was used to nar3,zec

fatg" acids data fi'om cc (sAs rnstitule.. iggs). Differencss in means
ailon-g brands lbr each groups rvere evaluated by Dirncan's Nluitipre
Range Test procedure uith the level ,_.f significar,." ar p.O.Oi 

- -

3. RIST-]I,TS AND BISCTISSI0N

. rire corsunrpii.r; of fat" oiis and frie<i last food has dramatically
increased :0il-'+000/; during trre rast f'erv r ears (NIiracii. Iggg). rn saudi
A:"abia- tai a'ailabirin per capita per ciay increaseri lr*nr l2.l g in t969i.o 70.1 g in 199-i. rnoreihar: r*,: i-o16'lr.remenr(FAOIAGROS,L{T..
1996)' rhe possibre pLrbiic irealrh reievancc of ciietary;;fb.";;i;;
wirs. emphasized b.v a study reporting that the levei olrrr,,ru, rativ ac;asiniaks 1r'+3 directr', associai.-d wirr: tir*., increasrii ,;or ui.*iuuor*ut*,
diseasc (Judd er ci..1991arrrj Hu et tti.. 19i)7,t.

The larq acrd cor]rpu]irior'] rir' unuscd c.roking ari, iningvegetable cils is shor.r, in Tabre r . Trre par,n coofing oir was
characrerized bl a irigher {p<0.05 ) conrent ortoiar saturatecr iatry acras
and oleic, acid compare'd to the sunflowei and corn cooking oiis. Thepahn cookin.< oil had arso a lo*er (p<1r.05) contentof rinoreic:icici
compared tci the sunflower and corn cr-.cking oirs. Ari unusec! ccoking
itnd ff ing vegetable cirs (palm. sui:flo*.er and cor;r r_;ii) ,,ere vinuallv,
ft'ee of-,,*ls {ae aciils. but ecutai*cd a higit .ont.,,r,rrl.r;;;ffi;
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acids. vegetable oirs in the saudi markets were virtual ry trans free.Aro et al.' (199E) found onry minor amounts af trans aiu"iJ, i, ttr"
vegetable oils from European countries.

To see the effect of frving beahnent on the generaticn cf trcns
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rnade iionr irrdrt,'genated vegetabie oiis. l'hese le'eis.j,#.aiis rattvacids are srmiiar r,vith._ those i* the Spa'ish shorteniit*;i#;;;;;;;l
2a*21" w'hich have ficrn 1.30 tr) is.,-{0!i'o. Fiorre'r,er- ,r,r"",,i.*,
marketed in Dermaik had even lorv *ontent,;f traus fat*]ac;as ig ;_2.3%) (Oresen et al." 1{}95)"
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fatty'acid cornposition of the rnargarines is sholvu i, Tabre -i.The total saturated {at[- acids - mainiy parm-itic u.;a- ,ua, iJgrrer (30.96
P<0.05 i in brand C and nronounsaturaterJ iat1, acids _,r,;;,;1,;-;i*ic acid_rias hi-sher (ii.9i p<G.0s) irr brand A compared uith other brands. Thettrtai pol-r uilsarurated r-ail1 ae ids - chief'ly li*.rlcic acid_ rverc higirer(51.9i P<0.0-i) in brand D comparing u,th orher branris. .i.he 

total rra,rsfan acids in the mars.arines rangeciAcm 0.C0 ro 4._5joi;. Onir,.brand Chad a high ct-rnteut inrore than 4','o) of kuns fag' m;er. iirl,Lrands ufshoftenings and one of margarine had a iiigh ...,i1"n1 (inore tharr .194) of.{.otal rr1ns fbttl'' acids. Ail the margarines e;aar}}iiled i!ere lna.ce frn:mhydrogenated 
'egetable oirs, accordi.,g to the rabei ciuclara{ians. .rhe

Lotal_ trans fatty acid vaiues fcr malgariles iil.0{l__;.53:to; r"as lurvreJative fo mai-garine data for prociuets'of AusLialia tl:.lV;i(Mansourand Sinclajr. 1 991)". Canada t23.6%) (Ratnal,ake ,r ul.. 
't 

qqA)" rir"united Stares i22.6-0./oi (Ernken, r995i.'ancr Grr-ece,,o"rj ir(afatcs erui., 1994). Ho*,el,er, margarines fro:n Denmark (3.09.,c1 iOvesen er */ "i995) and France (3.8',/o) (Ba3,ard anil S,/clff; lggj; had lorui ,rrr".i tZrWacict lcveis. similar to those lbuld in marsarines avaiiabie in Saud!\ranta ntai.Lcts.
-lhe fa*' aeid corrpcsitiorrs in oii extracled iiol:: bakcn, products

ibiscuits and cookiesi are prcse,teii in i-abre 5. fhe bakery irorructsilad total saturateci llnr acids ir iite rarisc of lg.gf lri 6t].9.i9.,0- wi:h
b:'and ,{ *as rlre hrslresi (p<u.05 j. ii:e baken pr'drrcts *cr.e ibu*cl toirare 1i'nr-s 1attl acids ir, rhe range of o ooio:j t9,;. .ni' bra,. G harl
iarge anrounts oftotal trLm:i fafi; aciCs t2l.l:.0 p<(i Cjl.''-""

The tt'e,s conlert.of bakery producr> lbiscuits and cookiesi canvary among bakery.' prociucis. A st,dl frrun;i tltat lat soui.ce in thesehiscuits was a comirination.of birttei:1at. paim'ir. *oconut a'Jpartiariv
irydi-ogenated scybcan oil (Ratsalak. 

"l cL, i9_Lij 
"",J 

igt5';. 
"';i,;

proportion *t'rrotts fatt, acirrs srudied in ibultei-'n L,uri;pean i:ou'tries i::biseirits arrd coc,kies ra;rged troi:r I t*2iir6(rla:l F.rp-bat;r1t:{ci." lqggi,rvhcreas in Argentina's cockies .nri crackers cantaii.:ed iE.r*5-ir.B9i,
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trans fatty acids (Tavellaet a1.,2000). In this sludy the values of trans
fatly acids ranged from 0.00 to 23.12oA which is lowerthanthatof
European countries and Argentina and more than New Zearand which
reported onl5,' 10% trans fatly acids (Lake et a\.,1996).

CONCLUSION
The data obtained in this study indicated that there is a higher

level of trans fatly acids in some of the seleeted food items sold in
Saucli Aliibia malkets. Becausc of thc health issue sucir as
cardiovascular disease, breast cancer, and influence of the metatrc-lisrn
cf essential fatty acids related to intake *f trsns fatty acid, theretbre" it
is essential that dietary lais and oils be analyzed regularly to ascertain
the type and levels of trans faqv acids and other fartv aoids. Faiid
manufactures should be encourageri to reduce the levels of trans fattl-
acids arising from liydrogenation. They aiso should attempt to decrease
the content ofsaturated fattv acids.
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