[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

OBwy) ¢Sibs)y eglc slGilily (ilseg)) - ¢olc aslilad

B pa0 439 g Sl SS9y 39 & 92 S W0 40 g il 5 (S 309 1y w0 (w3 3
Ol ol bt 4o

Vee o o, .o

0]

VP Judws /7 97 0GB /7 P s)lesd / eps)yd 2)9s / aidl

2SS

Ag/W/G :din csbpdy AG/1/ A : s alyyo

i S sl 03,5 3t 10 9 0t lojls T o0 ity (KoDas (5131 o (S o2y 952 il 5 (Sl 0
Sl 32 a5 b 0y Slaisusl (30 (ot allan (! 31 B w7 (6551 e a0y S 31 50T & Wy il 032 (Lol
D¢ 4 9 (Flew> (19, 3l gLl g Wil @z

L 35 (355509, ol s g 095" Jiio oSy Lol s (yondd (5 yiw] S 40 digai O 9 Slgn> (59, 4iged 1+ i1 Shg 5 9 Slgo
855 515 56T 5550 Waigad sy (sUomun! g i ol Cgr iy Sn0 S 3255 x> § FID giio g (50 Vo oy

2z Sl 9030 Egozma 9 FIY £ Y/ (Slgme sloiss) 0 (il 2 sl a0 0 £ g0 a5 0l o)Lk i LSl
A FelV £ 2P elidl oy (sauwl wuo )0 Sg0mm0 g o/ Y of) il i ©y (sl o y0 £ gm0 add (49, 0 9 FV/F £ PV gLl

ol Cawd

Sy (o2 i gl g (il 52 GLooanl 1 (Wb do )3 Jolis wiwsS auid 9 Jlaus (19, 1§ S Ao g Sy

39350 YU 08 & o o181 55 B9 ye (b (o lows
(S S 5log S H s ( Jlaus xg; (il 0y Sl 1 golS laelg

L)l 9l pqals glo pd 9 bl dua ASiub (9l 9 13e cigleo (Ui yJ :auilso U»).\T*
rhedayatifar3@gmail.com :Sa39 »iSJI <y

7 (yamflj c’Qb)/'y' 8,9 :4.29.(/. /\


https://yafte.lums.ac.ir/article-1-2538-fa.html

[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

A skl

v a0 g Slon> Gy 10 oy Glaanul s o g il sl egnl Ol oy 2

Sdsi Gl ©z Glaaesl lde i 2l 5 Al e
w5y e Sz 5l (S Sls 089y (V) 395 o
S gy ol bl i bl loypas olie
s ool il e £l Gy slaogl YU ol
el o1 0 0990 Gy slaowl JS 51 709 g0
ool Sl bl e el oy glaa
00,5 s s S el s al8l sl (CAA)
aS ol ool lid sasie SUje)guenn] Sldllas 4o .(7)
L (Hsye =B slog ) bon Jlomt Gl 8l oliee

U 5, 51 48 el Slies 51 ity el gloyz

Jbw 5102 098 oo (o L ogp0ed )0 10
u*“f g o] Q‘)'.:.,o aS 6340l ra){.d FDA Y444
Slalae jo (V) 093 7,0 2lde Slgo oz o o WL
B mae o S akail) o (30aie So3glgren
S95 B slags o b glosl b il 3 0y laanl
iyl by sao,0 O uals (V) cnl oads 158
GO—2 o Y Sgd> uu.cblf el éL"”“"‘ oy 6L®A..¢.~u| )’1
oS Jo s el o Fgse o8 slois lom oo 5
223 ¥ sln (B9 (B sla len b Gl ralS
Sl 089 Ao ;0 OF il 5 sl oy 8l yo (o oS
6L._~u‘ < 6L®M‘ ua;9.l.> aS el o0l M}) (\YJ)
Elilnd oz lasel 51 L slagses, b ol 5
6l e lom 4 Ml Jlaz Lzals o ailfgs wil K b
7 Srae Ol (Rl 5l 55 jlew (Bge (3
98 (S na) Olme (ol P Sz (O F) 09 walss
Ylazml aS aims so al33l s 50 |, LDL g s
Sz Spes Yol (B 6)lon o it by
B9=< 0,lem o Gl olow) cel (riren il )5
9 7 sLasSd sl o ol ml 5l g Wgd e
a5 . (VONP) wSyls s B Jss sbS ) olawdl
59 = 4dd ABb oo WawsS po Al 0 0SS o>

LS aS iz e o)l 95l 598 (si9,el (50

LV4 (-)aw{(] :I-Qb)/'gl' 8,9 :4;5;['{ /Y

FERV-P)

J=Yo 5l So (B 595 B9,e slacs Lo 094l

o0l ()55 dnwgd Jl 53 sl y5iS )3 y09S 1o mie
9 (SO S ( Sy Jelge 3l (elge (V) s
o529 4o Lo )lo 59 )0 (2ME ) £9 Logasa
Se ez sl wilioe Fie (Boye (B slas e
Slapil &5 ol (£)8 0y S ) ISt IS
wlJate ol 4y (COOH) JonS'5:5S 05,5 5 (55,502
@ Slge 3 39250 (Bran sl )z mee Elsl 51T
oz ol elil oz glaawl 4 Hlos
Eldlne iz ladeal @llgs Wb G Il glodl e
2,5 o Lal il 3 oz slraawl 5 il ge Wb sz gl
howy & 2 sl ()5 0 ()5 Slaps] 4en S
oot e [S505s 45 (C-C) i¥lgsS 5 glanign,
AY) 09 g 00al ool gLbl jor5e oz al Gl
5 (LDL) & Jo s’ aldl el bl 2 (slaon
5 W5 s (HDL) ©o3 Js S 2alS ol ce o
2z slodesl aims oo Gl Bl o Jo adS i)
syl el ¢ 8 slacs Lo 2 29 3G 2 opdle il
5 el el dapll s Elsl S 5l lags o nlo
B9 poelignil o, Shos jo Pzl 5 clis (55,1
ol <8l ;0 FDA slpiinn 3-b (F) 00,5 oo
B0 55w pd ) Sl eS A (il Gl oz
3 b b Gl oo el (F) Wl els
SihwgS g 9l 5l ool Cews 4 i SV guamme g EodgS
Sl ol a S oyls 0529 B oS ez s Ko g
Al o S g5 il saxe ;0 09290 slo g S
Loz 9 Lo, 5o (mizren (il oz slaossl
S5z (BLS SLEg) ) semlifsyen ail b
Al e 8 4 LS g, e nl 0 a5 W
09y ) Bule a8l o el (il g 00t bas

2 2L slagy) ahal (b o (uizes 005


https://yafte.lums.ac.ir/article-1-2538-fa.html

[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

A skl

v a0 g Slon> Gy 10 oy Glaanul s o g il sl egnl Ol oy 2

wlw s in glacdale (o a5 Oz sl o lailinl
RSN VIV VPSR P W PRy UUw) [V | L g e SO W
Sl Y atged ;o gl b 6 S sl gl ;5 35250

¥ 5eSle Oy50a @l wo)d 5 0al plonil 358 =y

Al 18 sae
B WK 0 L SV ) SN VI - 4 g ~¥) SR
(Bl gilegS

ol 8 il a0 190 oSl il 5 adsl (gloo
o, 5 il a0 VIO asilbee 5 olSiws SLL sles
Vo olws 4l )5 SLL slws jo 6 Busle ol
i 8o ool 5 cile a0 VD Lo ioli8l e s cai 8o
YO« Gy slos o, 5 il a0 YO 91550 slos
o 4 32,5 o> (63959 Sumnd 05 (Sl a0
= A8 0 e e oA o> 5 SLis /Y- .
) 31 s Son ) G5

Sl o 5l ol Jline Slozil ol jem 4y (2 Sls
Seoys g bl ora slav il wo)s (izres o2
S8l sheslaitul b aiges VO o il 5 oz slaassl
2 @l 35S & g0a SPSS (6 L]
b azily

o> ol by, edel Caws as gl wlul »
F IV Sodsid sl ogy p) i 4 Slo 855 50
£ V0 Sesgl ol FIVA £V Stdgd ol NP
RV N IRVEIW Y ¥ 2/ =R VA TS S CSSI IRV A VA
Al YTV £V Soolba ol e NF £/ D
VY S po dul o IV £ -/ S gl
Y SO,y sl VYO E VA Siis po dwl FIVO
il DIYA VY el Stgid il 5 FVA
909 pS Vv ;0 p, S NF D ol oS
Sl 09 Sjgo s 4 13 oy slaael gy
el VY E Y Ko awwl /AN /7 Sl

Sl DVIY £ D10 Sy sl sl FF £ QA St

V gl @259 0,95 54 /¥

SalS andS 4 s o] Brae a5 il o] 5l S
il san Brae bz s oSy, 52 w0 b Ll aidly
$9) =4S 2lai)n ;3 (V) wdl e Laoslyls
i ool Lt gl 48,5 e 5l 4o del (glaisés,
anazgi bl oog (63b) yae 0y slaal ol
05 5 500 slaes, LS 50 abo 5 Sl (€5, Byae
ol ez laosl 6585590 55 g SlMLI (35
3550 55 gy Slinls e @y (izman 03518 58 90
o=l OA) (HBgye (8 sl Lo - LTy U1
o 5 2 el G5l o)l sk 4 adlllae
Ol Glnl (Bras ass 5 Sl (529, 50 99290
L8 Oy
Lo 59, 9 Slge

aged 10 ($9) 9 oy by 4 4l ()
(43 asged B g (589, ddged N *) 4l g Sl (199,
3ol jsboay laigas .85 alool bl 4 o oy
Ol slagbiw el )0 (laliwg) 5 plie) sdgs 5515
o Baiged 0 (6 pslaez 6] aisS O35 5l s )
JrS oiolejl 4 s i SLls O)gods 6 9lees
Lawgi g ol ools Jlaul o5l 5 138 Coglas 513 olge
J—e (American Oil Chemists Society) AOCS o
95 Sl 089y adise ;3 35290 0y Sladel Sl
5 0% o= 4 3l ey 45 e ad A gl A
g bl adgad o 5l 05 Sy ladiges (40,5 LBy
Jie Gablasl adel S 950 ay jginly Sy bawgs
el Vg Oli%e ol Py e Vs w205
5 9d i (oSome gl 00 g 00938l T 4 Jgilie ol
e Ssle (o 00 Ol adgd g 00) om 4 g5
ool I, 3 4885 V0 Sae an ol F il a0 00-00
A 885 0 Soe an Goleyl adod 4 885 V0 5l Ly 0l
S ol & 50,5 sl (29, 5B 5 g antls oS5 (Sl

J}_L’;Ln )| oolaz_ul l_> e O oolazwl ‘éﬁ‘;yuj;


https://yafte.lums.ac.ir/article-1-2538-fa.html

[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

A skl

v a0 g Slon> Gy 10 oy Glaanul s o g il sl egnl Ol oy 2

480 sladcmos ;0 dS Wouw, dzl ol 4 288
B slag,lom 508 55 Slsw> sy, Bras
elesl oy laaawl (arexd (VYY) o)l ia Bg,e
Ol RolS 5o eldlnd opar slasel b il
8 slos)bony Sy 53 5 o Js S LDL
il (o2 SBran Ol (RS 5 S50 sl (B95e
T ) pion 48 Cewl 00l Aoyl S Ojgm0dy
L 0555 5590 oz Bpaan G, 5l 531 S0
Jhiz! jmals jglaie a4 a5 Cwl 00505 dogs 5 alilo
Sae Sl sl & Bgye (B slagslon 4 SO
gl il g el oz losul ol (2
o=l plal aSol 4y ax g5 L (YY) 00 5 ayens glidl e
Soies g G581 )0 (bl ol 4 e Sl pss
Byae ohmg dn oy iS5l gk 50 D alyS o
sl pals (@2 JB ol 4 il 052 slasesl
YV (10 sga> 0,6 byl o ol Jlb o cl
ol o Bl a3k 5l g, 555 we )
Yoo¥ Jlow o aS idios [0 (V0) 89— oo ool
ez g Lags, Sl 59, » oLl 5 sumd
a8 Cewl odpy el Cpl @ il o oo (g,
Slee> 29, 30 wrz el Llod 5 4525 5l ey
ol g9 5l oz slaaul 5l as,o TY/A sgu>
2 &S ol gaiod 10 (YF) Cunl oogs ool gLl o >
Crz bl plie conl 485 &g b)) Gl
3 930 YVE LTIV gl 185, 10 990 gl
L L5 a5 09 oo yps BV £ #/F ass sladiges
GYL e an d g L o lo Cppliin §o-8 i
S0 3 (Bepe (8 slas )l by pogS e
L u‘)l&oﬁj gi...»_..u 5‘53.[.';_...43)3 LS)'Q—““" Ls‘_(bu..m

5055 oSl slags; 69y » Sldos win j5iS

ol AVIVA £ IA Stadloeasl /) £+ Syl
NS I8 Setlgta o el YN £V Szl
N8 10 S s dunsl FI0 ) S yo S
ST G5 o NVF £ o) 8 el Sedgtd il 5
Oeed ulis 09 0,5 Voo 00 8 N E /00 ol
FVIS £ EIY s Slssm lpiyis, a5 ol i
gorme TIVE VIO 5 el oy slassul woys ggome
Ao lodbged g diws il § 0> ol as o
5 £l Gz sl 0oy gaams Fo/V £ SIF ol
o5 Sz il doy ggema IV EI) uizean
3 ol g et o slasenl ggeme Gliae 5 0092
FoAE S0 ais 0 50, VA E VA Slss s,
IRV PPN
G S A g S

3ls oS e bt Jle 5l (Bype g (B slagslen
5955 B30 3 59ASuls T bl L oS el (Salidl IS
a aS al S s e o s9zs 4 T wd i
S35 ey pmlS g ol ez 9o algty (G920
S op— by 0y 5l 8 SIS g 0y p S
US55 il e S (6 S sl LDL-C (ygpalipusS

S sz 9 595 lg sl cd, iy w0, S

el oz ool 51 QYL i ol (o) 2 9550
g o le g a8 35 L8 Olallas 0 45 ooy
il oy ool (w05 485 & g0 ol San
JESI-E 1 IR SOV (PSR SO SRRV L SRV
30 4S5 dg yidy o bl Gl ) il jo a5 Lol
EEY Gl 9, 50 el oy laal ol o
Ao, TV E 21T aso sladiass ;0 900, FV/F

O ygmo SD jglS (0 aS GLQ...QDU 50 .(YY) A...ula‘so

7 C')aMA../U ‘[Qb)/'y' 8,9 :419'0_. /¥


https://yafte.lums.ac.ir/article-1-2538-fa.html

[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

P smles e a3 g Slon Gy ;0 oy sl as o g il e gl Gl (o) 2

G5 9 Loz 9 (29 el 5l 60,5 5 oo
L slag2g; ads 4 (29, b pB0Sudss
g wothe Glands (pleS g aBlidgte gV ge
P E s phie Gum el el po e G923
el Cllage o Gl
18598 g NS

oBils (gy5Lsd g Dliphond Cudglas 5l alesy (poy
e @92 b b cule Jdo 4 i) (So pole
5 Trb e LU (M al ol S BT lr
5 1 ciglen N2 olge J S olftlesl o lulis s

20,5 oo Slo,08 g Sid gl

V @lawl 225797 6,9, il /8

Solom Eod 45 Wiy S pl 4y g Q30ls plowl s
Loy, 95 ol oaisS Bran oS (g3l31 )5 (Bgye 3
30 ol oy slaaawl e (YY) conl YL sies
o9 FDA lawigi ool pdlel gl 3ub Jlo> ()¢9,
ol e asllae (ol o Ll «(YA) ail o yoo
azy Jb e 4 ads g Slo> (89, 50 ol 02
Sie SISl (e gy B Az STl 35 g
S ALS lgteis 5l ol Caws a4 il 5 oy slaal
Gl byes, cpl aSol o 4y Ll o)l 0525 gads 5
S ae jlaes glil Oy slaaul po oYL olas
OY) 00,5 1d ol oo 00l dogl > 5l s
Rl Jold ) oo B ae S b s S
eSS g Sle g sl 4 aiie mle slayéy,

oolaiwl 539al coy> slalié o> 5l iy Brae


https://yafte.lums.ac.ir/article-1-2538-fa.html

[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

2 skl e dSd g Sl gy ;0 0y slaasul o8 g Wil e peg ! Glie (o) 2

References 8. Giugliano D, Ceriello A, Esposito K. The

1. Matthan NR, Welty FK, Barrett PH, effects of diet on inflammation: emphasis
Harausz C, Dolnikowski GG, Parks JS, et on the metabolic syndrome. J Am Coll
al. Dietary hydrogenated fat increases high- Cardiol. 2006; 48(4): 677-685.
density lipoprotein apoA-I catabolism and 9. Fernandez ML, West KL. Mechanisms by
decreases low density lipoprotein apoB-100 which dietary fatty acids modulate plasma
catabolism in hypercholesterolemic women. lipids. J Nutr. 2005; 135(9): 2075-2078.
Arterioscler Thromb Vasc Biol. 2004; 10. Mozaffarian D, Aro A, Willett WC. Health
24(6): 1092-1097. effects of trans-fatty acids: experimental and

2. Lopez-Garcia E, Schulze MB, Meigs JB, observational evidence. Eur J Clin Nutr.
Manson JE, Rifai N, Stampfer MJ, et al. 2009; 63: 5-21.

Consumption of trans fatty acids is related 11. Food and Drug Administration, HHS. Food
to plasma biomarkers of inflammation and labeling: trans fatty acids in nutrition
endothelial dysfunction. J Nutr. 2005; labeling, nutrient content claims, and health
135(3): 562-566. claims. Final rule. Fed Regist. 2003;

3. Moens AL, Goovaerts I, Clacys MJ, Vrints 68(133): 41433-41506.

CJ].  Flow-mediated  vasodilation: a 12. Mozaffarian D, Clarke R. Quantitative
diagnostic instrument, or an experimental effects on cardiovascular risk factors and
tool? Chest. 2005; 127(6): 2254-2263. coronary heart disease risk of replacing

4. Slattery ML, Benson J, Ma KN, Schaffer D, partially hydrogenated vegetable oils with
Potter JD. Trans-fatty acids and colon other fats and oils. Eur J Clin Nutr. 2009;
cancer. Nutr Cancer. 2001; 39(2): 170-175. 63:22-33.

5. Mozaffarian D, Katan MB, Ascherio A, 13. Oomen CM, Ocke MC, Feskens EJ, van
Stampfer MJ, Willett WC. Trans fatty acids Erp-Baart MA, Kok FJ, Kromhout D.
and cardiovascular disease. N Engl J Med. Association between trans fatty acid intake
2006; 354(15): 1601-1613. and 10-year risk of coronary heart disease in

6. Micha R, King IB, Lemaitre RN, Rimm EB, the Zutphen Elderly Study: a prospective
Sacks F, Song X, et al. Food sources of population-based  study. Lancet. 2001,
individual plasma phospholipid trans fatty 357(9258): 746-751.
acid isomers: the Cardiovascular Health 14. Hu FB, Manson JE, Willett WC. Types of
Study. Am J Clin Nutr. 2010; 91: 883-893. dietary fat and risk of coronary heart

7. De La Torre A, Gruffat D, Durand D, Micol disease: a critical review. ] Am Coll Nutr.
D, Peyron A, Scislowski V, et al. Factors 2001; 20(1): 5-19.

15. Ghafoorunissa G. Role of trans fatty acids

influencing proportion and composition of
CLA in beef. Meat Sci. 2006; 73(2): 258-
268.

in health and challenges to their reduction in
Indian foods. Asia Pac J Clin Nutr. 2008;
17:212-215.

7 (-)LWU crelb)/'y' 8,9 :439'({ /9


https://yafte.lums.ac.ir/article-1-2538-fa.html

[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

A gkl

v a8 g Slea sy, ;0w laanwl e o g il 5 e gl (e oy 2

16.

17.

18.

19.

20.

21.

22.

Mensink RP, Zock PL, Kester AD, Katan
MB. Effects of dietary fatty acids and
carbohydrates on the ratio of serum total to
HDL cholesterol and on serum lipids and
apolipoproteins: a meta-analysis of 60
controlled trials. Am J Clin Nutr. 2003;
77(5): 1146-1155.

Rawashdeh AYA. Influences of olive oil
and ghee (samen balady) on serum
cholesterol of Jordanians. Paki J Nutr. 2002;
1(6): 270-275.

Gebauer SK, Psota TL, Kris-Etherton PM.
The diversity of health effects of individual
trans fatty acid isomers. Lipids. 2007; 42(9):
787-799.

Preparation of Methyl Esters of fatty acids,
AOAC Official Method Ce2-6. 5th ed.
Reapproved 1997.

Kromhout D, Menotti A, Kesteloot H, Sans
S. Prevention of coronary heart disease by
diet and lifestyle: evidence from prospective
cross-cultural, cohort, and intervention
studies. Circulation. 2002; 105(7): 893-898.
Martin CA, Milinsk MC, Visentainer JV,
Matsushita M, de-Souza NE. Trans fatty
acid forming processes in foods: a review.
An Acad Bras Cienc. 2007; 79(2): 343-350.
Raheja BS. Dietary fats and habits and
susceptibility of Asian Indians to NIDDM
and atherosclerotic heart disease. J Diabet
Assoc India. 1991; 31: 21-28.

V luwl R2y)9) 0,9, 54 /'Y

23.

24.

25.

26.

27.

28.

Djurhuus M, Henriksen J, Klitgaard N,
Beck-Nielsen H, Raheja B, Mckeigue P, et
al. Obesity and coronary risk factors among
South Asians. The Lancet. 1991; 337(8747):
971-972.

Hu FB, Manson JE, Willett WC. Types of
dietary fat and risk of coronary heart
disease: a critical review. J Am Coll Nutr.
2001; 20(1): 5-19.

Dashti N, Feng Q, Freeman MR, Gandhi M,
Franklin FA. Trans polyunsaturated fatty
acids have more adverse effects than
saturated fatty acids on the concentration
and composition of lipoproteins secreted by
human hepatoma HepG2 cells. J Nutr.
2002; 132(9): 2651-2659.

Dwivedi C, Crosser AE, Mistry VV,
Sharma HM. Effects of dietary ghee
(clarified butter) on serum lipids in rats. J
Appl Nutr. 2002; 52: 65-68.

Singh RB, Niaz MA, Ghosh S, Beegom R,
Rastogi V, Sharma JP, et al. Association of
trans fatty acids (vegetable ghee) and
clarified butter (Indian ghee) intake with
higher risk of coronary artery disease in
rural and urban populations with low fat
consumption. Int J Cardiol. 1996; 56: 289-
298.

AOCS Official Method Ce. Preparations of
methyl esters of fatty acids. 1997; 2-66.


https://yafte.lums.ac.ir/article-1-2538-fa.html

[ Downloaded from yafte.lums.ac.ir on 2025-12-05 ]

2l a9 Sl Glaneg; 10 0y ol as )0 g il 5 sl gl Glie (o) 2

Evaluation the rate of trans fatty acids isomers in ghee and tail sheep
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Abstract

Background: Trans fatty acids are known as the most harmful type of dietary fats. Food and Drug

Administration (FAD) has announced that TFAs consumption should be reduced to less than 1% of
energy consumption. The aim of this study was to compare the amount of fatty acids with emphasis

on trans fatty acids of ghee (animal oil) and tail sheep.

Materials and Methods: 10 samples of ghee and 5 samples of tail sheep were transformed into
methyl ester and analysis of fatty acid methyl esters were performed by gas chromatography (GC)
with 100 meter capillary column and flame ionization detector (1p lit injected to GC).

Results: Results show that total trans fatty acid in tail sheep samples were 4.3 + 2.5 and total
saturated fatty acid were 47.6 = 4.7 g/100g fat, and in ghee oil samples were 0.3 = 0.1 and 40.7 +
6.4 g/100g fat, respectively.

Conclusion: Ghee and tail sheep contains high percentage of saturated fatty acids including trans
and saturated fatty acids. Therefore, people who consume these foods may put themselves at
elevated risk of cardiovascular disease.

Keywords: Trans fatty acids, Ghee, Tail sheep, Gas chromatography.

*Citation: Hedayatifar R. Evaluation the rate of trans fatty acids isomers in ghee and tail sheep consumption in Lorestan.
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