2011/55 153-1470 Lsas 1642 (idt) 81 alt de1) 31 ke

gl i 3 Jg e S0 i 48 PN A )l plusean)
Lo voal ) el
el
e 0 i Baidhe O S o) (§ g yed SO B k5 (3 Bubozall o Y1 Al ol Condna!
N 0 (20.2 7 50 £ 31,0l (oMol 1 dr B 033 o) o Sl Ly gl hess! rl by 2!
M el L) gl G Pl el S g (55 0 0.5 % (0 Jo 5 oo S5kl 2l
il sl Wy 15 g, 3183 5 |8 abaddl &y pedl as 8315 8 280 3y - dor y3 & S plest Sy
iy @ cdiry Jo 0.25 0LSB aib w corw . gl 10 Bl o oy OS5 Jbie sl Ll W
Ay oty oS Y15 e g g e S @ 51 g0 O S (5 J P21 e o] il 237
A Lt 902 38 5 2l 2 o o 4 Bl Al i 365 10 84 237 81 5 & 3 G b
Wy dor o J5b s g pall DLl jleg 181 1 oy ¢ @B 5 el a3 3 8,55 5000 Je s 5
b @l @il oS Wiy @8 100/ pike 200 055 5 J g o SN (olB J gk 351 3 a0 D 4El y 20 U 550
BUS o USl) S A1 o glee  ilD 23 o8 pusasl, o jliw @8100/0ake]1219 J g sd S id gl
il 5 0.998 01" 4d Jall o plusiaaly dptoed! Jalns O B Jlar ) Joloud! ils & ylaly i Jalt 383
Al s Uy AUSY) By Ay oy g Wy a1 0dinjlasl (S M g e S0 il Gl B BT Sy
cwbwiay 2§ g ped S o ol @ 2 ey 1
Lol
1 o sy Lo g alll g ed 55 I3 BV el (8 1 B30 P J g ed sSTU aloza¥l 315
e g e S0 2l ) B oo o Syl 55 gime 0 @05 B Jolpls plosa¥l 313 pcr
¢3ka240 Jo a1 i) (6 5f 3 J g ped SIU L) BB o o) g ooy Celdly el
Gl J3 b ot 1y, (21) BlSTY Al o o gl 2 ST e 4.32 Ity Lo g1 J g ed SO o0
ol ) e o) ol g Al CAAY ol ol andt J g and S 8B J o Ay SLOLED) § s1aST asldsin
8y g il ) WD Ol jtr oS5 3 Iy 31 Bomled (8 g B J g 2o SO0 255 L DL i (3!
WISy el J413 G Ol Lty @i G Loga 1353 ol @15 sl bl a0 S5 3 Sy ¢ ks
Al o Al § g yed SV J g STyl JSIN BURY U g g2 5 i DU g0 1 aede Ll B 5 g
Pt e & 3 el 550 s 131 (50 (19) et 5 52 & i) 3 $ Y1 136 2 D3 cpoled 1
Aot )3 i W &y seldl 4 s Ao 1) 01 yidt By J o oy 450 Al sb dney B 5 Al YRl o
I @i uB @0 & god) Bald) J o Jloz) 31355 sty i gY1 odn goiasd & g¥) oda Gl g 0
AR 51l Sohgaal op SN By 2 1 doeadl Olabadll s Ui Wy (7) I G ot et I g

LBl ¢ iy — Sy drelr — Al 1 &S
2010/ )T: ot phas 7y
2010/ 19:eodt Jgb gyl

147



o) Sl 3 Jg e SOV ki L8 Y1 A Jalt alusa

Y Ly iy Blgeat &1 (16) Griffing Lee sat . aSy wy iy cabdly ol oo J g o ;SIU 2sil
S 3 3 g pokas SN 21 pol g Ay W) oy Al Lot ) o jLs1 AR ) g piend 7S s @y G b U
Az g S (18) A ol BLoY) Jhs g ) Igaul g MR J g e SO0 G Mllins ) Bl BN
i,y (LDL)Low density lipoprotein s 5:\.15‘37;5» OS5 dnnidt Laadlt 2l -1 J ol O
bz a5 J) 31 JJui lay (16) jandt @ 3 A SR J g d SO SVgat ) Joast & s
G5 OLS 01y ol 0N 5 1 Sy @) o) a8 Wid aus 1) S5 Y1 Gl dam y gl ) donnal
i) daddl sl st WU CAPT Sl OF U O jLat B i) Eaaddl sl gl b 4B J g aed ST
Z0ck 4y o & ((15) ety Kromhout (11)Griffin < Gray 4! jla) WSU f ol ol s
High density lipoprotein e My (LDL) st o0 i 5 danidl dzaddt jasl -1 01 (28) asla
) S s IS g2l N iy e s Sl O a3 01 yLa uib (8) aelary Demeke L ( HDL)
linolenic ) hed sl jasls Mgt 01 41 (1) Abdullah Lt g & (HDL) s sime 4 53(LDL
o BB et B3y B0 s sl I e WL S pas @1y BB S (acid
T et om0 s 1y aniid) s Bautane 0523 11 LghisE e 930 ot OY S1 O g2 Vgl
. (26) Rfichy Uiberth «(15) «stas Kromhout « (14) Julessust L liay Sy O gas

g A1y B cSlelidt sleset U5 g #1 Jady 8 5 ) g e SO ol ) 30 )1 s
deS gy 2853 Cholesterol oxidase as J g S Jols daoad) g 5Y1 SOl slazsl W)
JENURN-Y I PNC SN ([ SNV | @\,u\.u..w.(27)J},~.,J,§.I\Meiajkmﬁswwg\}w}).w
Lall g 83U (sl 5 iy gl o) prt g Bl 83U oMl fuds b S ghas £ Ll J g ed SO
Magb 1By B ey Ao AUST 135 8 S DS By ps Slade g B a5 (a8 Jlommasl y Sl sy
Sl Y Al b B (29) Sl jmele g oty ;SN Jaelo y Shikidd- ) ST pdsiiay o Lged Joboedly
M wYL Bl b SV Pl ¢ By gl sl ) £ W3y 7 3sed) pad 6 4% (13) FID oWsy
e o 3 (TLC) 33 )1 didall i Jo duygeall pd 310 ool & oy doneh 5y G Wy Ol o
Ut gy gl Sladll goid 68 By by Aypas Olalds g Bl ¢ ey g e S
Q) il Sl cgl W (27 25 24 (9 (B) dndt L1 S 5oy S @1 Jalt gl J g e ST
Aml) 83Ul (oMol 5 3 g0l (o 308 oS e L ga g Akl i8S ey SO el oz
Sl lgra g Yy sb 1 gy dmo O s (s aday (22 (17 (10 (3 (2) wlisll fus § (g Vsl
Yy iy S o oo & Baarunn (g8 B Y1 1Rl L) 31 Ll S5 g puaall Sl e 8 S
s Bldine B3t U z e Wy My Wy B s YWy ST 31 g0 lhgrad ¥y 6 SN 31 ) pe OMSI r g
B3 5 g ped J g 2o SO il 3 Ior oo i Y1 31 )1 Sl W G gl DLall plisand s i)
055 & g e SO ks By o pluiesl 8 U1 syl a1 (5 4) Lgaad o Sa y AU
AN By i) sy 0 ) ezt o o H1 me ik B L B0 J g pad 7 k) Bl

148



J.3 ke

RIC ] &?\Jb; :\jl\
IS 5 0 8380 03 sl iy glSy 0 sl gl donS 5o g o J Sl (OLS TEIYY S !

Cholesterol s @ g1 &1 &5y JH$1 L) ddudi §5udl w13, Merk (Darmsdt,Germany)
esterase (CE) 300 u/l, Cholesterol Oxidase (COD) 300 u/l, Peroxidase (POD) 1250
o= Jo 100/paks 200 bl Jg 2 31 38 5 07 W85 &L (Spinreact) & 5 o0 <5 Ull)
Jgr Josialy (0.5M) o Jsaml] J plin Jo 500 G p ol sd) Ao 5 o0 o 14 23 i) J b
i Jsb Je (optical density) dolawtl wbdl Ll g (ELL 1102) 3 b Sl ikl
033, FL3> 10 8uly OLall i y3 & hadl s 2Ty L1 33l o ol 3L om0 U 550
Goa—2y.(12) aslay Fletouris S5 LS 84U iy sall dhes Lede <y iy jUiall o0 a1 20.2
F oSl e ey (o 5) (L) o gt gl oSy gkt W oy Jo 20-15 pon Lt &y 5
L8 b1 3 p Ly Ol o B = 30 Beos L dids 158l 0 B0 31 - B y3 & Jbe al> & Caioy
o i S S 56, ol $ 108 U e OLSAI e Jo By kil sbo fo 1 \gd) Cirly ddid)
oy LY ) s e bo 1 ) Ceily $37 35 - s § iy OLuSA) A e Lo 0.25
£ 8 g 3 i Ol g 03y I Ol b s 365 10 3 37 5 - Ay $
902 35 5 (a3 5al dyglS) ko Jh2 o Jo 4 BLOL 3Ll cdis aiw |, (23) SPINREACT
o Gl DLbll jleg olanl cod fc 383 5 sl 45341 38,53 5000 Jo 655 0 do U s x £
=S 5 Pt LN LIl Clorsnty il sl Jlosily Jlgd) pdead S g ¢ e 96 550 dr g0 J b
U3 B 30 ST g ad sSJ)

(#8) Ll 035 X dall doliazel!

200 =ie o 100/ Js 2 ;
g 0.2 x coldll sooll doliazell = SaFs bl

Ll J gt bl ol g SGs,d\gA,éﬁquQSPs)p el o Al doliazel) old g

i Jose s SN LB e o 1 adt Garly bl Jg pd SO0 o 1l 5 S 10 df i J 5 2 S
et dall Alalne

LUy el

g S (il J 2 L3V A8 a1 G il il Ay o) 35 UST 8 (g £ 1 ) £

L ISy 5 o il J g pd S aS” O putB 31 Sl WalneS” Jo g6 gty o100/ pike 200 ;5 0
055 5 Iyt coldll g ped S 236 G 85l g ped U o (1) gt 0wy (1) o G WS
IS g pan B 81 e 015 (198.9) S Al onil) slud) Lo i1 O} ittt e 5 ( 400/ 920e200)
200 < 100 0 181 A4 bl J g o S g sl 5 56 8 ,E 3y . %05 Lo Jlazm) <y (+0.56)
Led J g o S s Syt By ) i 0 ik Silis 8,28 1) #8100/ ike 500 5 400 <300

149



o) Sl 3 Jg e SOV ki L8 Y1 A Jalt alusa

Ll )y oMol Ly b O) o 12y 0.9989 (55l s (R?) ol Jalas 3ub slitam) <l o
((2)d ) s gy S Gl By 35USTH e

_(J.AlOO/PJ;LAZOO) \;“L’B‘ JJ}‘;...J}Q\ pldsaly 8y salt Ay ol uddly oMol 3l 1 J g

<200 200198 (197:197 197 (197¢197 « 197 « 197 « 197 (196 195 83l g saed S S
203202 (202202202 201201 (J100/ pike)
198.9 -
( X ) g\..é-\ Jualt
[0)
709945 Py ) de S
+.56

SD s jlalt lad

) i 3 el J g e S 0 BLiae 151 58l g il g o) BB 2 J g

2100/ pike 7 50 2
A e eyl el e )yl el e + gad e
SLB00+ | 400+ L300+ w200+ 100+ e o
Jypd S Jypd S Jsped S Js sl S Jsped S Js sl S
1715 1607 1517 1410 1315 1212
1645 1558 1460 1367 1260 1162
1780 1684 1580 1488 1389 1287
1684 1572 1480 1360 1272 1175
1703 1605 1501 1402 1395 1200
1717 1629 1533 1447 1323 1225
1775 1655 1545 1433 1348 1250
1795 1655 1523 1422 1323 1225
1756 1645 1545 1446 1348 1250
1715 1610 1505 1402 1299 1200
*1728 *1622 *1518 *1417 *1318 *1219

- (20) jalt o ot ot 51t G5 1y S 8 ke ST Jutall *

Al J - aus Joe OLBYY e 3 Lgd Al U A k) O allile ST e ikt

oS 31l A8y Bl By o oSy Mg 8 ile 2l e o £ Uy Leall e ald)
e el S p U g z3Ld) o ST Bl e (S8 M sl Y AN B el
dlr S gl DI L ped A el 0d O (3o B iz Lyl g ¢ g jed SU) oy s M1 50000
e Qi 1y g e SV o Lghos G Raasian b Aol ) B e ey sl s

By Jalt Bl iSy 4By (J) gty My (1 g ) (oolelll B £ (X)) ool Wt Slam 1 Joboudl s
WS @ AN G RN Gy phe Jobowdl 3 Jerid ) Leall e (2% Laod g Al 1 U8 8 gl

150




10-

11-

12-

13-

14-

16-

17-

18-

J.3 ke

)}\«d\

Abdullah, Y.A. (2002). Influences of olive oil and ghee (samen balady) on
serum cholesterol of Jordanians. Pakistan Journal of Nutrition ,1 (6):
270-275.

Abisake, F. (2006). Determination of cholesterol In foods by flow
Injection Analysis With Peroxyoxalate Chemiluminescence . M.Sc.
Thesis, University of East Tennessee State University U.SA., p.27-34.

Al-Hasani, SM; J. Hlavac and M.W. Carpenter (1993). Rapid
determination of cholesterol in single and multicomponent prepared
foods. J. AOAC Int., 76:902-906.

Allain, C.; L.S. Poon; S.G. Chan and W. Richmond(1974). Enzymatic
determination of total serum cholesterol. Clin. Chem., 20(4): 470-475.

Amundson, D.M. and N.Z. Mingjie (1999). Fluorometric Method for the
enzyme determination of cholesterol. J. Biochem. Biophys. Methods,
38: 43 -52.

Association of Official Analytical Chemigts (1990). Cholesterol in
Multicomponent Foods. Gas Chromatographic Method. Sec.,976.26
in Official Methods of Analysis. Vol. Il. 15th ed. AOAC, Arlington,
VA.

Chamis-Pasha (2005). Cholesterol how low should we go. Saudi Med. J.,
26 (1):11-18.

Demke, D.M.; G.R Peter and L.C.M. Metzler (1988). Effect of A fish oil
concentrate in patients with Hypercholesterolemia. Atheroscleross,
70:73-80.

Emkan, E.A. (1989). Soy omega-3 Convertsto fish oil omega-3 in humans
Cardiovasc Rev and Reports, 10:37.

Fenton, M. (1992). Chromatographic separation of cholesterol infoods. J.
Chromatogr., 624:369-388.

Gray, J. and B. Griffin (2009).Eggs and dietary cholesterol — dispelling
the myth. Nutrition Bulletin, 34: 66-70.

Fletouris, D.J. ; N.A. Botsoglou; |I.E. Psomas and A.l. Mantis. (1998).
Rapid determination of cholesterol in milk and milk products by
direct saponification and capillary gas chromatography. J. Dairy Sci.,
81:2833-2840

International Dairy Federation (1992). Milk fat and milk fat products.
determination of cholesterol content. IDF stand. 159. Int. Dairy fed.,
brussds, Belgium.

Jules, C. (2004). The role of egg, margarines and fish oils. Keio J. Med.,
53(3):131-136.

Kromhout. D; E.B. Bosschieter and C.C de Lezenne (1985). The inverse
relation between Consumption and 20 years mortality from Coronary
heart disease. J. Med., 312:1205-1209.

Lee, A. and B. Griffin (2006). Dietary Cholesterol, Eggs and Coronary
Heart disease risk in perpective. Nutrition Bulletin, 31: 21-27.

Marshall, M.W.; B.A. Clevidence; R.H. Thompson and J.T. Judd (1989).
Problems in estimating amounts of food cholesterol. J. Food Compos.
Anal. ,2:228-237.

McNamara, D.J. (2000). Dietary cholesterol and atherosclerosis.
Biochimica and Biophysica Acta, 1529: 310-320.

151



19-

20-

21-

22-

24-

25

27-
28-

29-

o) Sl 3 Jg e SOV ki L8 Y1 A Jalt alusa

Nelson, D. and M.M. Cox. (2000). Lehninger Lehninger's Principle of
Biochemistry, 3rd Edition, pp. 79

SAS version, (1986). Statistical Analysis System, SAS Ingtitute Inc., Cary,
NC 27512- 8000, USA.

Sheridan, A.K.; SM. Hamphrisand P.J. Nicholis (1982). The cholesterol
content of Eggs Produced by Australian egg Laying Strain. British
Poult.Sci.23:569-575.

Shin, H.I.; T.S. Oh and E. J. Chang (2001). Determination of cholesterol in
milk and dairy products by High-Performance liquid
Chromatography. Asian. Aust. J. Anim. Sci., 14(10):1465-1469

SPINREACT (2007). S.A.U. Citra. Santa Colona,7E-17176 SANT
ESTEVE DE (GI)PAIN E- mail; Spinreact@Spinreact.Com.

Thompson, R.H. and G.V. Merola (1993). A smplified Alternative to the
AOAC Official Method for Cholesterol in Multicomponent Foods. J.
AOAC.,, Int., 76:1057-1068.

Tsui, I. C. (1989). Rapid determination of total cholesterol inhomogenized
milk. J. AOAC, 72:421-424.

Ulberth, F.; and H. Reich. (1992).Gas-Chromatographic determination of
cholesterol in processed foods. Food Chem., 43:387-39

Zak,B.(1977).Cholesterol methodologies review.Clin.Chem.,23:1201-1212.

Zock, P.L. and M.B. Katan (1997). Butter: Margarine and Serum
lipoproteins .Atherosclerosis. 1(131): 7-16.

Zlakis, A.; B. Zak and A.J. Boyle (1953). A new method for the direct
determination of serum cholesterol. J. Lab. Clin. M ed.,41:486-489.

152


mailto:mail;Spinreact@Spinreact.Com

Iragi J. Agric. Res. Vol.16 No.1 pp.147-153 July./2011

ENZYMATIC METHOD FOR DETERMINATION OF
CHOLESTEROL IN EGG YOLK

K.I. Mohamed
ABSTRACT

The enzymatic method for determination of cholesterol in blood serum
was modified to be suitable for determination of Egg yolk cholesterol.EggY olk
samples (0.2 g) are saponified directly (with out extraction of fat) in capped tubes
with 5ml ( 0.5 M)methanolic KOH solution by heating for 15 min at 80C. After
cooling with tap water,1ml of distilled water and 5ml On f hexane was added to
the mixtures shaked well for 10 seconds, and the unsaponifiable fractions were
extracted with 5ml hexane.The reaction was carried out by using 0.25ml of
hexane layer after evaporating the hexane at 37C,mixed for 10 minute with 1mi
of enzymatic kit. [ cholesterol esterase(CE), cholesterol peroxidase, cholesterol
oxidase(COD)] . the concentration was determined by using spectrophotometer
at 550nm after dilution 5 times with salt solution 2% and compare with standard
solution at concentration 200mg/100ml. The arithmetic mean of cholesterol
content for yolk were found 1219 mgm/100 ml. The precison was 0.998. The

method has been successfully applied to quantitate cholesterol in a variety of
yolk and its products.

College of Agric. - Baghdad Univ.- Baghdad, Iraq.
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