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1. Merck 2. Ethylene Diamine Tetra Acetic Acid

4. U. V. 2100-Vis. Recording Spectrophotometer, Shimadzu, Japan
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3. Ziest-Chem. Diagnostica. Cat. No. 10, 508-525
5. Model 3030, Perkin-Elmer Corp., Norwalk


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.2.11.3
https://iutjournals.iut.ac.ir/jstnar/article-1-193-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1380.5.2.11.3 ]

VAo Sl pgs ojledi/ oy o/ pach il 5 (55,0088 053 5 psbe

(dfjon;)CJ""UU’-:6‘}"-"-30""ngjﬁ.ém&-&yﬁcwgﬁjwﬁﬁ“cj&“;"\ o

(Ao Voo 3 08 o) prun 33 0 (g S e3lil s S
LDL  VLDL u,fSs; HDL  JyzlS - C ol s ot sa 1
(oo 100 00 15050 (309 g5)

1C el
YAIYE WA 0O/F  AANVE AYA/GR o [YYAR /0 .
WY e FY/F QYR vy /AR o[AAYZP VY2 foo
W/Y®  ve/n 0efs A\ vy P o/ 0¥P 1A /AP Aso

o
vy/e% /e OV/A E/N AYY/ed o/10YP 11/48 o
VEAY /e 0%/4 aq/y  \ve/yad o/14420 11 /48 Voo
Yv/¢? Y/ g\[5 AY/Y  avy/eP o[\ YV i Yoo
YOIV AV/YTE/AA OF/\YEE/A AV/AEO/VAATEFAEY/SA o/ \AATE/oY NIVAZES[10  jlae Sl il & Kk

(P<e/e0) L s gae Bl (Ghls B 15 Olaces B a5 goluel O e o

pre 33 53 32 03,55 23l 3 e oS olaoy S'(Y J5ux) C
5 3 izl K53 (5laos 4 Canuad (6 50 uen ke 055
{‘;)-lcfﬁ €;§gls°A° o Jie 4 b C by g g5 oS 2 8
Mo san 55l dy s n gl (s g 03,8 2L 5
2 g B slaes B3l Gomly (P<e/o0)

o5k 4y 2l 5 C pualiy 5 5 s 4010 OLES gy 3 o
536 o HLDL 5 s S cdile (P<o/o0) (g)ls sine
I VLDL 3 HDL iy jedSis,5 cile s ctins )3
opor b olgs 4 C el 5 () Jpdar) L2315 (o)l gme
Aoy e dopedS clile 5 el (P<ofo) pun L
I 52l Do 3 e € ol 5 b G2al330 U 5 00,1385
ot () i) il aalS aald 0g 8 ol 05
C oerlins 5 5o p S e Ao o o 5o Swals i)
533 (P<ofad) o sine

LS Gy e Oles Bl 0w J g S Slaa
o 5P 53 0 8 s Yoo prhan 5 SISl aS el

Y JJJ;.-)Cwa Muo;;)a.bx(P<o/°0))iéL5?a.¢

2530 ol

olis 0y € nalig g 5 e ol SUT 2203 50
hald 09,5 53 &S (Y Jgdr) 358 g0 03 ¢ € il
JoSe Olen 5585 VU b (p,55hS 50 ¢S sken 0) € el
chls 0 S 50 S shen Yoo Ol e By e
gl 53 ols SRS (Gl e 55 4 b Loty € (el s
W 0y 03l 95 EalS ol € el 5 p 8 e Aoo 5 Foo
235 J3 g sl 5 5l s

255 a0y € el g a5 cead ol Sl | Jsitr 0
o3 51,3 5 L 1) s e ale (P<0/00) (51 ine
A bty s o € aly 5 O s Ol5e 2531 L
S5 L b5y 5o b Yl o S (N Jsdar) el il
Ol 8 5l s dr Olyas 288 5 C alsy 9 SuSLo
s b o s e (1531 G L(4) L (ghoss (slaps
Aald 09 8 4 Conns (P<0[00) ()3 gone B8 4y s e
(590 e e 53 Olpe iz () Jsdr) by il
ol s b oalas 55 13 5 salin (515 e 3V

V¥


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.2.11.3
https://iutjournals.iut.ac.ir/jstnar/article-1-193-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1380.5.2.11.3 ]

----- 2 eghs S 5 09381 C el g 5 e IS o S

(5335 0F) o st 81321 5 on (C ool g i alie 5uKilee 3 C alls g 5 e Jlite J1.Y gt

(s Yoo o oS he) oo 3 0l (6 xS o3l Slaws Sles
LDL  VLDL &,s5 HDL  J,zls o Comluy € oualngx e
(e Voo 2950500 (3 5w

Y/ a4 ¥4/0  40/o30%0 yyyyobC 2/14080 1Y/ C,xCu,
\4/2°  ve/a o¥/o 4s/o® v/ o /YT 1y /ybe C,xCu,
/4% /¥ sY/y  vajad \WE/oP o/v0? Vo /4° C,xCu,
vy/¢P \Y/o $ofo  QY/ATD vy y20 o[\ AZD VY /el CyxCu,
WIYR WY se/a e YA 2 /\AOZP \Y/v2 C,xCu,
Yof2 e sefe Ae/a% he/s© o /Y Y20 11/430 CxCu,
YY/AP a/y ¥5/o  44/¥80  y\yo v o/11420 W/ CoxCu,
4/f° 4/ FY AN p\© o[154%0 \y/y30 CxCuy
Yo/ oy osft AsPd W/ o/ \voi® \v/120 CoxCu,.

/¥ EARS WYYV EVOS/\YER/AS QAAEAE  AYE/YAEY/o

o[ VAAZE o [oFY WIVAESDY Sl St £ Sl

(P< 0/00) BELIW. )bu""“” ) CrS st‘.: J..':)L.U Olonen c_bf 456:‘45—‘ Oj»- PLISL)

.(\Y;?)ckuldliui%\jéid‘,wg);

frer Sl Dm0 € el g Hlte 21580 L
SRS Lo S g0 il g ) en izt ol o glaar g
pS ke Yoo a8 by glaas 5 gl il nl 5 ezdly
oS ol ol SoloV Jsdor ol (P<o/00) 53 2 s
HDL chils (P<o/o) il sine sk 4y o e
ph Gl s el ool 515 o3l o |y g red$
L oS casly pul53l pym HDL lbile (1) 0 C gl s
wor 35 G 52l Jain SHDL e blsyi x5
LHDL oo e p S8 55 p 5 hs Voo jltis oo
(254 e 0SS 53 p S e Yoo Jliaa g aals 2l
Sie153 H HDL e ool 5 oy J g 2lS e 2018
5 e g dS e 33 2alS bl 4 Ylazo) aS cns
il g 058 opl 33 O el &

e HDL wlals 5y s 5 C ol 5 Joliza 56T B 55

Cn>e) (0 a2 U“”)‘muj‘ibéﬂ'f‘cwhijuuch‘“)’

VA

YU p o S5 2edS ko 3 s e JoSa Sl 2ol
o odal oml 4 oaxg L Yzl &5 )
Gsp ode p IS UES pde 5 Lewdly Sy Sl
¢ g pedS CBlE (O 5555 55 2l Rl 5 (5 5lS
038 Ty a3l (sl o OF cstlos (659,08 03la iy &S

s
el oSS ss p S dea Ao sFoe oS as 8 55
2o 4 i 93 4 3 Y sdr) Bo g ea Sl €
B y5 4y JppedS clle 0 55k S o 5 e Ao b
shle s 45 _lre s 5 53 (P<o/00) il alS gls sne
L0 € bty Hlas (Rl L cdin gy 00,55 2l 5
Sl b Lo p (2B i o e J g pRendS ke (Y Jsder)
w2y VG s g ek S o 28L 50 € aliny 5 Olses
3 o o IS bl 4 Yol 45 il 33 i Ol o
253 (o Sy 3 5aS sloal 5 cighossy slaps Oy
3 0hd Sy o0 3855, A 518 Ja )b fre Sspder


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.2.11.3
https://iutjournals.iut.ac.ir/jstnar/article-1-193-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1380.5.2.11.3 ]

WAe 0w/ o930 jled [ ooty slor/ g wilin 5 (55,0058 053 5 p ke

C cpalis 3 Olzoe Gl L 45 s oo OLE | Jpor ol

GEALS gy o il a5l 288 p LDL jltie ¢ b yan
o o £5 RS 53 05 e Voo JuSa Ay g S
o 0SS 53 05 ke Yoo JuSa s ¢ ytalST) o LDL
s 53 5 FL C el T 2 53 2l Sl | of

255 4 LDL jlide oY Jgder) s 5548 53 5 heo Voo

Ailon e S den Yo o i 5 5 ¢ 2ol (gl a2
et b 2 03 S92l alsd LDL e iy 5 4o
1455 4 LDL Olin ¢ b puae € ool e 20530 L
Sl OLES Eals yls psa 8

2o Cgpaling 5 a1 3550 3 0kl s 4 s
Sl osle g3 ol &S s e OLLS WOy Splen Ao
SO0 o Sylen do s 5 Sob grn s sb 4 Lzl 3
23,55 1y e 505 (F Jgdem) Lo g 8 0 Rolee 2 5 3 IS
R 5 petan o R Gl s oS opl 4 a5 L ]
4 (535l g0 33 g5 5 hil pn oo S p0m il g pal L
g e e 03,5 6lsl sl 4z ils jue 5 500S 0 e
Gl G2l 5 8 da 5 AT S 5 S oS
S 3l L3 65 Lal 55 (V) el 58 0y BB e o
C ool s 5 s il slayleg il oo il Aoy
w2 55l

3 Sisn by Gladl ol glss a5 L e JS 55k
o S o pl3E 5L 5 09I C el g 5 e 5l ealizud &S
Wl 0y JgndS wlale 28l 55 Slas 3,50 55 45 25
S35 Sl i) Sl e 5 ) g ey S s
Sy s 3 s ol 33 il Jas 0 355 xdly (Sa s (Sa
Slagtebal ol gy o)l s o el Jliza ST jrgy
S ble 455 55 g0 4o 5 ey ol 53 2,8 planil (5 5335
Lo eos S s p e oy slaey 0 33045 o sy
22 04y g (St 1 C ol 3 5 e 25 42 4 5
305550 ST o 5 3l palls OISl &)y
258 Jlh a5 2530 Lo LS5

2 s emdly SR 5l pae it g S Ol 4 HDL
Sl @ L) ol 38l s pfjlzs)’ ke Yoo e
23S () 5l pnr 255 a4y a5 L S el asily 2alS 2Tl
SLDL glél 4 a5 b 9 HDL kw55 bacsl J zudS
o) 015 o Yz o izl g S 51y g oS
303 45 [ HDL 503 Gl

oy C ool g 5 e S () sider) ol ) Kol s
iy oy el 5 el 53 (G313 e i ezl g3
pron b poedlSis 5 Sl ¢ g paan € ol 5 jlde L2153 L
C beelinsy 05545 02 o8 en Moo a3 g ¢ 2l
LS ax 5 L il alS pre S (g s dile
s Olyee RIS S 40 3 i o B ol 53 108 G e
(F) s oo LS|y Ly (b S 5 ke (lie
A redlBis 5 6 B3 en Ol SR d dr 5 L6
a5 e cnl Saals (R Glsre et G5 4 ) p e
o Olad S iS5 0 Ji S e Sl Se RS
Olsee Ral3dl 5 (g udS (gl 4y juclis 5 sl a
ASb p a5 JB S e glI2

(Y i) € a5 S il 3o (glae s 551 o 59
i by 5 15 b (s e Dl R
shaes 531 Sy S 53 s OLES 2l iy L 00,55
D Ry S R & SVECIPTHRRR SOt MpH
Aald 0,8 4 S o b puelSis 5 Ble € ol
o5k 4 eSS 53 p S ke Ao e s 53 (g ezl Gl
il alS gyl fae

Lzl 935 0 puor € pealy 9 5 s 45 A3 o QLIS N J g
Y 3\ Jshir 53 S0k b ki i | s VLDL el
s yeeelSi6 55 Sl 3 s VIDL Ol 0 3 g0 0y
Bukes VLDL S5 48 el 43 4o 55 L 45 S on (S50
b 2l S 0l g pm sl sl Lt L oy el 5
S eelSis 5 G RIS Vs 4y a5 L O Sl il
(F) el a5 8 J g 2l

VEY


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.2.11.3
https://iutjournals.iut.ac.ir/jstnar/article-1-193-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1380.5.2.11.3 ]

----- 2t bE 5 51 09381 C a5 9 s s - g i

S35 07 13045 Cu Ssiler dusys , C eolg g e CiliSa o glas 1LY J g

(%) <o S 5lan el sl Sles
€ omlas
¥A/Y o
Yo /A foo
YA/A Aeo
o
¥1/4 o
¥\/y Voo
Yo /0 Yoo
o
¥\/¥ oole
A/ g
RVATEIALY oSla 2 jlias il ol

(P<ofob) waun jhs gine Mozt (syls L5005 Glovan Uy o a5 (5slis! IR

- 2 2 . '/
jico.:i_.?;H.Jﬁw&i;)xjjﬁm’u&a;}:airLgJJA GJ‘JS”'L‘..M'
QJSK.I.{.LA)'T CJL:L»_G Ll ‘SJKM LS‘J‘f ‘Lféb u""\;@"’ LSGT ng)jL.ifaMl;_, aK..iJL) d&.&jﬂ Cn.‘_}:.wa )‘ 4.1._,...:; C)‘lJ"

.a:ﬁw ‘5)|J'<u[.?.m G5en 5 Mg slae) bl 4 Olgisl e &Ll

oslanl D) 48 6‘.:.6

8 ui;,ajs b ShLS Ay (e ) sle” e o (a0 N TVE otekd S S 5 (gloj g £ e EN )
.dblf..i}la slg 855

2. A. O. A. C. 1992. Official Methods of Analysis. 15th ed. AOAC, Washington D.C.

3. Bakalli, R. I, G. M. Pesti, W. L. Ragland and V. Konjufca. 1995. Dietary copper in excess of nutritional
requirement reduces plasma and breast muscle cholesterol of chickens. Poult. Sci. 74: 360-365.

4. Gurr, M. I. and J. L. Harwood. 1991. Lipid Biochemistry. Chapman and Hall, London.

5. Hutagalung, R. E,, G. L. Cromwell, V. W. Hays and C. H. Chaney. 1969. Effects of dietary fat protein,
cholesterol and ascorbic acid on performance, serum and tissue cholesterol levels and serum lipids of
swine. J. Anim. Sci. 29: 700-705.

6. Johonson, M. A. 1986. Interaction of dietary carbohydrate ascorbic acid and copper with the development
of copper difficiency in rats. J. Nutr. 116: 802-815.

7. McDowell, L. R. 1992. Minerals in Animal and Human Nutrition. Academic Press. INC,, USA.

8. McKee, J. S. and P. C. Harrison. 1995. Effect of supplemental ascorbic acid on the performance of broiler
chicken exposed to multiple concurrent stressors. Poult. Sci. 74: 1772-1785.

VEY


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.2.11.3
https://iutjournals.iut.ac.ir/jstnar/article-1-193-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1380.5.2.11.3 ]

VWAS bl [ pgs o jled [ ooy o/ gk milio 5 (55,0088 055 5 psle

9. McNaughton, I L., E. J. Day and B. C. Dilworth. 1974. Iron and copper availability from various sources.
Poult. Sci. 53: 1325-1330.

10. Melson, S. K., C. J. Huang, M. M. Mathias and K. C. P. Allen. 1992. Copper marginal and copper
defficient diets decrease aortic prostacyclin production and copper dependent in rats. J. Nutr. V.
122(11): 2101-2108 (Ag-Abstr.).

11. Naber, E. C. 1976. The cholesterol problem. The egg and lipid metabolism in the laying hen. Poult. Sci. -
55: 14-30.

12. Rayssiguier, Y., E. Gueux, L. Bussier and A. Mazur. 1993. Copper defficiency increases the susceptibility
of lipoproteins and tissues to peroxidation in rats. J. Nutr. 123: 1343-1348.

13. Scott, M. L. 1986. Nutrition of humans and selected animal species. John Wiley and Sons Inc., USA.

14. Tietz, N. W. 1982. Fundamentals of Clinical Chemistry. W. B. Sounders Company, UK.

15. Tolonen, M. 1990. Vitamins and Minerals in Health and nutrition. Ellis Horwood, Ltd., UK.

16. Varley, H., A. Gowenl-Ock and M. Bell. 1976. Practical Clinical Biochemistry. Wiliam Heinemann
Medical Books Ltd., UK.

17. Walker, A. F. 1990. Applied Human Nutrition for Food Scientists and Home Economists. Ellis Horwood
Ltd., UK.

\FY


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.2.11.3
https://iutjournals.iut.ac.ir/jstnar/article-1-193-fa.html
http://www.tcpdf.org

