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Table 8. Fatty acid profiles in experimental diets (g/100 g fat) investigated in this study.

Plant oil Palm oil Soybean Linseed S.EM.
source Control Cu (ppm) Cr (ppb) Chitosan oil oil
125 250 200 400 0.6%

C14:0 1310 131 128" 1.24° 1.30° 1.28" 1.29° 1277 0.01
C16:0 14.67° 15.24° 1477° 1470°  14.80°  14.80" 9.50" 925 0.5
C18:0 6.39° 628" 637 6.40° 6.39" 6.38" 448" 337 012
Cl16:1 721 715 723 7.19° 7.14° 7.19° 5.15° 432° 005
C18:1 52.90° 53.10° 53.05° 5290°  52.91° 5290  21.93° 1697 0.1l
Cl82w-6 15.63° 1515° 1551° 1555°  15.60° 1565  51.52° 2290°  0.10
C18:3 -3 1.86 1.75° 1.78° 1.84° 1.86° 1.80° 513" 4191°  0.05
SFA 237 288 241 244 249 248 1527 1289 020
UFA 77.60° 77.15° 77.58°  7748°  77.51° 7754 8373  8610°  0.19

MUFA 60.10° 60.25° 60.28°  60.09°  60.05°  60.09°  27.08° 2129° 0.3

PUFA 17.49° 16.90° 17.30°  17.39° 1746’ 1745 5665  64.81° 0.1l
UFA/SFA 347 339°  346° 3.47° 3.45° 3.46° 548" 620"  0.03
Total oa—en 15.é:?.° 15151551 _____ 1 555 ----- 1 5 60':“" 1565 5 1 52° S 09" 010

Total -3 1.8 1.75° 179 1.84° 1.86° 1.80° 5.13 41.91° 0.05

W-6/-3 843" 868" 868 846 8.39" 871°  10.04° 055  0.10

Values within a row with no common superscripts are significantly different (P<0.05)
SFA = saturated fatty acid, UFA = unsaturated fatty acid, MUFA = monounsaturated fatty acid, PUFA =

polyunsaturated fatty acid, (0-6 = -6 fatty acid, (0-3 = -3 faity acid, C14:0 = myristic acid, C16:0 =
palmitic acid, C16:1 = palmitoleic acid, C18;0 = stearic acid, C18:1 = oleic acid, C18:2 = linoleic acid, C18:3 =

O-linolenic acid.
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Table 9. Production performance and cost of broilers fed diets containing different sources of
plant oil or supplemented with chitosan (0.6% of diet) and various levels of Cu or Cr

during 2-7 weeks of birds’ age.

Plant oil Palm oil Soy- Linseed S.EM.

source Control Cu (ppm) Cr {ppb) Chitosan  bean oil

125 250 200 400 {0.6%) oil

Body weight gain” ko)

Male 218" 233 219" 224 225" 222" 234" 228" 0.02
Female 1.95* 200" 191" 202° 202° 200" 209" 206 0.02
Average 207" 217% 20s5° 213% 214 2117 222 217% 0.02
FI (kg) 495" 505 485% 5027 510" 505" 506" 4.80° 0.02
FCR 239°  233% 236" 236% 238  239° 228" 221" 0.01

zbe

Mortality (%)  3.36 471% 203” 613°  067° 195 0.68° 267" 0.38

Production cost” 19.09 19.46  20.65 20.00 21.40 19.26 18.75 18.59 -
{Bt’kg BW gain)}

“*Values within a row with no common superscripts are significantly different (P<0.05)

YIn the first week, BW gain and feed intake were 80 and 140 g/bird, respectively.

zrIngrf:dient price (Bt/kg) : corn 5.3.0, defatted rice bran 4.00, soybean meal 10.20, fish meal 20.00, palm oil
18.00, soybean oil 22.00, linseed oil 25.00, dicalcium phosphate 13.00, oyster shell 2.00, DL-Methionine
120.00, L-lysine 75.00, salt 2.00, vitamin and mineral premix 65.00, chitosan 60, Bioplex-Copper (10%) 300,
and Bio-Chrom 1,250

3
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Table 10. Dressing percentage, weight of visceral organs, drumstick (with bone) and breast meat
of broilers fed diets containing different sources of plant oil or supplemented with

chitosan (0.6% of diet) and various levels of Cu or Cr during 2-7 weeks of birds’ age.

Plant oil Level in diet Dressing Visceral organ (% BW) Drumstick Breast
source Cu Cr Gl Gizzard  Liver AF +—(% BW)—>»
(ppm) (ppb) (%)
Palm oil - 762 87" 1.31 2.11 1.80"  9.84 13.84
Palm oil 125 - 773 8.65° 1.28 223 1.56™  9.97 14.77
Palm oil 250 - 752 9.63 1.35 2.14 .62 9.62 14.12
Palm oil - 200 762  9.52° 1.32 2.20 158"  9.94 13.95
Palm oil - 400 765 933"  1.29 214 134 993 1452
Palm oi+CT - - 778 928" 119 207  126° 1025  14.59
Soybean oil - - 779 837 1.24 2.03 1.22°  10.08 14.62
Linseed oil - - 776  8.84" 1.32 2.02 1.17° 9.75 14.53
Average male 765 876 129 207 Lo 10.36° 13.94
Average female 76.8 9.34 1.29 2.18 204  9.55 14807
S.EM. 029 0.12 002 003 0.06 0.07 0.16

e Xy,

Values within a column with no common superscripts are significantly different (P<0.05)

CT= Chitosan, GI = gastrointestinal tract, AF= abdominal plus visceral fat.
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Table 11. Cholesterol in serum and muscle of 7 week-old broilers fed diets containing different
sources of plant oils or supplemented with chitosan and various levels of Cu or Cr

during 2-7 weeks of birds age

Plant oil source Level in diet Serum cholesterol Muscle cholesterol
Cu Cr Week 4 Week 7 Breast Drumstick
(ppm)  (ppb) < (mg/d)—> +— (mng/100 g) —>
Palm oil - ‘ 104.00° 130.50° 57.73° 82.62°
Palm oil 125 - 98.42° 113.33" 42,35 62.58
Palm oil 250 - 105.83° 107.08° 40.07° 60.21°
Palm oil - 200 101.58° 103.42° 44,78% 66.26%
Palm oil < 400 105.08* 97.67° 50.01° 75.83°
Palm oil-chitosan” - - 97.67° 102.92° 47.16% 71.50%
Soybean oil 98.92° 94,67° 51.45" 71.91%
Linseed oil 106.33"° 109.75° 49.11% 69.14%
Average male 109.677 114.29* 48.18° 69.77%
_Averagefemale 9479 .. 10054 . 4777 . 69.81°
S.EM 1.72 1.72 0.12 0.18

Values within a column with no common superscripts are significantly different (P<0.05)

" Supplemented with chitosan at level of 0.6% of the diet.
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serum breast drumstick

Fig. 17 : Cholesterol in serum and muscle of 7-week-old broilers fed diets containing different
sources of plant oils or supplemented with chitosan and various levels of Cu or Cr

during 2-7 weeks of birds’ age.
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Fig. 18 : Fatty acid profiles in breast meat (mg/100g) of 7-week-old broilers fed diets containing
different sources of plant oil or supplemented with chitosan (0.6% of diet) and various

levels of Cu or Cr during 2-7 weeks of birds’ age.

mglol g

SFA PUFA w-6 w-3 w-6/w-3

Fig. 19 : Fatty acid profiles in drumstick meat (mg/100g) of 7-weck-old broilers fed diets
containing different sources of plant oil or supplemented with chitosan (0.6% of diet)

and various levels of Cu or Cr during 2-7 weeks of birds’ age.
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Table 12. Fatty acid profiles in breast meat (mg/100g) of 7-week old broilers fed diets coﬁtain.ing
different sources of plant oil or supplemented with chitosan (0.6% of diet} and various

levels of Cu or Cr during 2-7 weeks.

Plant oil Palm oil Soybean Linseed S.EM.
source Control Cu {ppm) Cr (ppb) Chitosan oil oil
125 250 200 400 0.6%

C14:0 37.70°  36.29° 37.50° 36.61° 3821  38.08°  36.69" 36.90° 022
C16:0 276.22° 27624° 27624" 27646° 27604° 27656 232.00° 229.87° 0.69
C18:0 63.69° 63.53° 6374 63.33° 6400 63.69° 4166 40.83° 0.38
Cl16:1 87.58" 87.40° 8730° 87.66° 8781° 87.33" 2669 23.10° 0.10
C18:1 447.04° 44731° 44698 447.28" 44728' 447.38° 389.59" 354.60° 047
Cl82M-6  199.15° 199.47° 199.40° 199.36° 19936° 199.68° 370.02° 199.22° 0.22
cig3 3 1610°  16.12° 1638° 1595 1617° 1668  1624° 249.16 032
C20:4 (-6 711" 722° 708 7.08° 708  7.02° 2957 699" 0.12
C20:5 -3 044" 038° 046" 048" 048" 048 0370 16.13° 0.02
C22:6 (-3 148" 160" 147 166" 158 1.45° 135" 678"  0.04
SFA 377.61" 375.89° 37748 37&._40“ 37825° 37834" 31036  307.60° oso
UFA 758.90° 759.50° 759.04° 759.66° 759.75° 760.02° 833.82° 855.99° 0.56

MUFA 534.62" 53471° 534.27° 53493 53508" 534.71° 41628 377.71° 046

PUFA 224.28° 224.79° 224.77° 224.72° 22467 22531° 417.55 478.28° 0.44
UFA/SFA 201  202° 201" 202° 201 2.01° 2.69° 278 0.0l
Tol 36 20626 206.69° 20645° 206.64° 20444° 20670° 39958 20621° 026

Total (-3 18.02 18.10 18.32 18.61° 17.96° 272.08

M-6/0-3 11.45°  1142° 11.33°  1143° 1133°  1120° 2234 076 0.08

“*Values within a row with no common superseripts are significantly different (P<0.05)

SFA = saturated fatty acid, UFA = unsaturated fatty acid, MUFA = moncunsaturated faity acid, PUFA =
polyunsaturated fatty acid, (-6 = (-6 fatty acid, €D-3 = (-3 fatty acid, C14:0 = myristic acid, C16:0 =
palmitic acid, C16:1 = palmitoleic acid, C18:0 = stearic acid, C18:1 = oleic acid, C18:2 = linoleic acid, C18:3 =
ct-linolenic acid, C20:4 = arachidonic acid, C20:5 = eicosapentaenoic acid (EPA), C22:6 = docosahexaenoic

acid (DHA).



55

Table 13. Fatty acid profiles m drumstick meat (mg/100g) of 7-week old broilers fed diets
containing different sources of plant oil or supplemented with chitosan (0.6% of diet)

and various levels of Cu or Cr during 2-7 weeks

Plant oil Palm oil Soybean Linseed S.E.M.
source Control Cu (ppm) Cr {ppb) Chitosan oil oil
125 250 200 400 0.6 %

C14:0 37.99" 3838 38.12° 38.64" . 38.58° 3825° 3799 3838° 0.7
C16:0 283.90° 283.72° 283.59" 284.49° 283.54° 284.12° 237.98° 235.04° 0.29
C18:0 65.04° 6528° 65.02° 65.04° 6498  64.96 46.77° 4528  0.15
Cl6:1 69.05° 6893 68.78" 68.73° 68.86" 68.85°  33.08° 1448° 030
C18:1 458.12" 458.28° 457.74" 458.06" 458.03° 457.79" 398" 365.75°  0.67
Cl8:2(-6 203.92° 204.14° 20436° 203.70° 204.58° 20436° 374.00° 204.14° 0.4
cle3 M3 23327 2332° 23.06° 22.73°  22.60° 2279°  22.86° 28238  0.59
C20:4 -6 694 681" 681" 734> 688"  740° 3288  6.30° 0.8

C20:5G-3 046" 048  054° 059 0.54 0.59" 042° 1670  0.02
caz6®3 170" 2060 172 205" 18" 177 202" 773¢ 004
SFA 3_86 93" 387 3938673 38818387 09" 38733 32274° 318.70° 0.6
UFA 763.51° 764.02° 763.01° 763.21° 763.33° 763.56° 863.40° 897.98°  1.06
MUFA  527.17° 527.21° 526.51° 526.80° 526.89" 526.64° 431.21° 380.23° 0.77
PUFA 236.35° 236.82° 236.50° 236.41° 236.43° 236.91° 432.19" 517.76°  0.63

Total -6  210.87
Total -3  25.48" 2586° 25.33° 25.37
W-6/0)-3 828" 818" 836  832° 8.54 843" 16100  0.69° 0.04

"*Values within a row with no common superscripts are significantly different (P<0.05)

SFA = saturated fatty acid, UFA = unsaturated fatty acid, MUFA = monounsaturated faity acid, PUFA =
polyunsaturated fatty acid, -6 = (-6 fatty acid, (-3 = (D-3 fatty acid, C14:0 = myristic acid, C16:0 =
palmitic acid, C16:1 = palmitoleic acid, C18:0 = stearic acid, C18:1 = oleic acid, C18:2 = linoleic acid, C18:3 =
O-linolenic acid, C20:4 = arachidonic acid, C20:5 = eicosapentaenoic acid (EPA), C22:6 = docosahexaenoic

acid (DHA).
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Table 14. Fatty acid profiles in liver (mg/100g) of 7-week old broilers fed ﬂiets containing

different sources of plant oil or supplemented with c¢hitosan, Cu and Cr during 2-7

weeks,
Plant oil Palm oil Soybeanr Linseed S.E.M.
source Control Cu (ppm) Cr (ppb) Chitosan oil oil
125 250 200 400 0.6%

Cl14:0 39.20°  38.73" 38.73"  30.20° 3879°  39.06°  39,53° 3946 008

C16:0 309.09° 309.37° 308.08° 309.37° 308.78° 307.70° 244.44° 23673° 090

C18:0 68.05°  67.80° 67.56" 67.36" 67.62°  68.14° 43.62° 41.81° 027

Ci6: 93.40°  9340° 9294° 93.06° 9315  93.10° 3323°  2506° 025

C18:1 468.33" 468.61° 468.50° 469.61° 468.74" 468.78° 40841° 37056 055

CI8:2(-6  20848° 20848 208.70° 208.93° 208.15° 209.15° 383.43° 20848° 024

ClE3 @3 3261°  3250° 3238°  3255°  3204°  32.16°  3238° 30255 034

20406 7.16° 710" 666"  7.06° 7177 709° 3806  7.18° 008

C20:5 @3 0.79° 079" 0777 080" 071° 087 075" 1997 0.2

C22:6 -3 147 1.54° 161  161°  141° 1.54" 1.61" 11.66° 0.06

SFA 416.3;“ 41590414364159241540 ;;_1';.90" 32758" 31560“ 0.94 -
UFA 812.24° 812.42° 81156 813.63° 81228° 812.69° 897.87° 945.45°  0.76

MUFA 561.73" 562.01° 561.44° 562.68" 561.90° 561.87° 441.64° 1395.61° 0.63

PUFA 250.51° 250.41° 250.12° 250.95° 25038° 250.82° 456.22° 549.84° 039

UFA/SFA 1.95° 1.95°  1.96° 1.96° 1.96° 1.96° 2.74° 297" 0.01

Toal 06 21564 21558 21536 215.98° 21532 21698 42145 21566 09
Total -3 3487  34.83° 3476" 34.96° 3506° 3457  3474° 33417 033

(3-6/0-3 6.20° 621" 621° 618" 616 627 1217 064 0.04

““Values within a row with no common superscripts are significantly different (P<0.05)

SFA = saturated fatty acid, UFA = unsaturated fatty acid, MUFA = monounsaturated fatty acid, PUFA =

polyunsaturated fatty acid, (0-6 = (-6 fatty acid, (0-3 = (-3 fatty acid, C14:0 = myristic acid, C16:0 =

palmitic acid, C16:1 = palmitoleic acid, C18:0 = stearic acid, C18:1 = oleic acid, C18:2 = linoleic acid, C18:3 =

o-linolenic acid, C20:4 = arachidonic acid, C20:5 = eicosapentaenoic acid (EPA), C22:6 = docosahexaenoic

acid (DHA).
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Table 16. Serum and muscular muscle cholesterol of broilers after changing from control diet to

diets containing soybean and linseed oils for 7 days during day 50-56 of birds’ age.

Diets Serun(l chcalia)sterol Muscle cholesterol (mg/100g)
m
¢ Breast Drumstick

Control (Palm oil) 123.05 57.75 83.21
Soybean oil 122.72 57.66 83.66
Li_nseed oiI 122.58 58.35 83.37

Average male 13048 57.95 83.50

Average female 118.52 57.89 83.33
S.E.M. 0.01 0.08 0.09

“*Values within a column with 0o common superscripts are significantly different (P<0.05)
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Table 17. Copper content in visceral organs of 7-week old broilers fed diets containing different
sources of plants oils or supplemented with chitosan, Cu and Cr and copper content in

litter at Day 49 of the experiment.

Source of plant oil Level in diet Cu contents (ppm, air dry basis)
Cu Cr Heart GI Gizzard  Liver Litter
(ppm)  (ppb) tract”

Palm oil - 1.08° 0.88° 0.70° 2.10° 46.42°

Palm oil 125 - 1.08° 11,18 092"  2126° 14013

Palm oil 250 - 1.12° 19.48° 117 39.65°  267.48"

Palm oil - 200 1.09° 0.90° 0.77° 2.12° 50.47°

Palm oil - 400 1.13° 0.82° 0.72° 2.18° 51.57°

Palm oil-chitosan - - 1.09° 0.88°  0.70° 211 47.57°

Soybean oil 1.08* 0.85° 0.72° 2.05° 49.80°
Lnssedoil 1097 0907 0737 207 4887°

Average male 1.09 10.51 0.93 20.93 -

.Average female e 110 1052 092 2197 (A s

S.EM 0.01 0.01 0.06 0.03 2.79

“*Values within a column with no common superscripts are significantly different (P<0.05)
l'rSupplementE:d with chitosan at a Ievel of 0.6% of the diet.

2f . 8
Gut content from small intestine to cloaca.
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Table18  Copper (Cu) content in excreta (mg/kg, air dry basis) of 7-week old broilers fed

diets containing various levels of Cu for 42 days and after changing to the control

diet.

Cu supplement Days after changing to the control diet

in diet (ppm) 0" 3 5 7 10

0 (control diet) 33.28° 32.53° 32.90° 32.89° 33.06°

125 177.89° 123.46° 56.08" 44.34" 37.46"
250 289020 23341 13894 80407 5068

Average male 167.76 138.32 8186 52.27 39.16

__Average female 16570 12144 7078 . 5288 4165

S.EM. 6.54 11.26 10.00 6.21 2.68

Values within a column with no common superscripts are significantly different (P<0.05)

Y Collected from 3 days before éhanging to the comntrol diet,

mafinnlulnlven vase 2537 Silast (nrsneacei 2)
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Table 19. Production performance and egg quality of laying hens fed diets supplemented with Cu

and Cr during 25-37 weeks of birds’ age (Exp. 2).

Mineral supplement None Cu (250 ppm) Cr (200 ppb) S.E.M.
Egg production (%) 80.12 82.29 79.31 0.84
Feed intake (g/day) 103.84 103.37 102.59 0.80
Feed/doz. egg (kg) 1.55 1.51 1.56 0.01
Feed/kg egg (kg) 2.12° 2.04° 2.14° 0.01
Egg quality
Bgg weight (g) 60.91 61.68 60.90 0.19
Haugh unit 86.07 87.32 87.89 0.44
Specific gravity - 1.093 1.093 1.0-94 0.01
Shell thickness (mm) 0.340 0.340 0.343 0.01
Yolk color (score) 8.82" 9.22° 9.32° 0.07

**Values within a row with no common superscripts are significantly different (P<0.05)
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Table 20. Serum and yolk cholesterol content of laying hens fed diets supplemented with Cu and

Cr during 25-37 weeks of birds age (Exp. 2).

Mineral supplement None Cu (250 ppm) Cr (200 ppb) S.EM
In serum (mg/dl)
Atday 0 155.87° 157.62° 157.38° 0.47
At day 84 156.52° 141.97° 147.06° 0.35
(% decrease) - 9.30 6.04
In egg
(mg/g yolk) 12.70° 11.83° 12.42° 0.10
(% decrease) - 6.85 2.20
(mg/egg) 190.94 171.05 179.46 3.41
(% decrease) - 10.42 6.01

“Values within a row with no common superscripts are significantly different (P<0.05)

Table 21. Copper content in excreta of laying hens fed diets supplemented with Cu and Cr during
25-37 weeks of birds' age (Exp. 2).

Mineral supplement Cu intake Cu in excreta Cu retention

(mg/d)  (mgkg. AD)”  (mg/d) (mg/d) (% of intake)
None 0.70" 14.87° 0.22° 0.48° 68.57
Cu (250 ppm) 26.04° 483.04° 7.34° 18.70° 71.82
Cr (200 ppb) 0.70" 14.88" 0.22° 0.48° 68.35
S.EM. 0.06 1.09 0.05 0.01 0.46

**Values within a colurn with no common superscripts are significantly different (P<0.05)

YAD = air dry basis
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Table 22. Production performance and egg quality of laying hens fed diets supplemented with Cu
and Cr during 72-80 weeks of birds’ age (Exp. 3).

Mineral supplement None Cu (250 ppm) Cr (200 ppb) S.EM
Egg production (%) 54.98 54.49 56.40 1.64
Feed intake (g/day) 103.00 107.22 104.61 3.73
Feed/doz. egg (kg) 2.22 2.32 2.18 0.12
Feed/kg egg (kg) 2.74 2.93 2.70 0.15
Egg weight (g) 67.33 66.28 67.26 0.19
Haugh unit 79.42 80.88 80.86 0.34
Specific gravity 1.090 1.091 1.092 0.001
Shell thickness (mm) 0.351 0.358 0.353 0.003
Yolk color (score) Vo 7.64 7.94 7.67 0.094
"Roche yolk color fan,
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Table 23. Serum and yolk cholesterol content of laying hens fed diets supplemented with Cu and

Cr during 72-80 weeks of birds age (Exp. 3).

Mineral supplement ~ None Cu (250 ppm) Cr (200 ppb) S.EM
In serum (mg/dl)
At day 56 150.01" 140.65" 143.07° 0.82
(% decrease) - 6.24 4.63
Inegg
(mg/g yolk) 13.70 12.99 13.24 0.13
(% decrease) - 3.18 3.36
(mg/egg) 225.42 206.96 221.18 2.55
(% decrease) - 8.19 1.88

“*Values within a row with no common superscripts are significantly different (P<0.05)
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Table 24, Copper content in excreta of laying hens fed diets supplemented with Cu and Cr during

72-80 weeks of birds’ age (Exp. 3).

Mineral supplement Cu intake Cu in excreta Cu retention

(mg/d)  (mg/kg. AD)'  (mg/d) (mg/d) (% of intake)
None 0.69° 16.22 ° 025° 0.44° 63.77
Cu (250 ppm) 26.63° 499,36 * 826" 18.40° 68.96
Cr (200 ppb) 071" 15.86 ° 025" 0.46°" 64.79
SEM. 0.01 0.29 0.01 0.04 0.54

**Values within a column with no common superscripts are significantly different (P<0.05)

v

AD = air dry basis

nsfinsluuanszmla (misnanei 4
® guytamHMINAnUazgMnIW Y
aussonmnsHiauaznunm liveeunnsenude e s udronouninie
Tnsfievrdadorfuiidnumlulsly dune 84 5u waurae131y Table 25 U510 wanda
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Table 25, Production performance, egg quality and egg cholesterol of laying Japanese quails fed

diets supplemented with Cu and Cr during 84 days (Exp. 4).

Mineral supplement None Cu (250 ppm) Cr (200 ppb) S.EM.
Egg production (%) 80.57 82.84 82.93 0.47
Feed intake (g/day) 24.82 24.88 24,63 0.08
Feed/100 eggs (kg) 2.61° 244" 2.45° 0.02
Feed/kg egg (kg) 3.09 3.00 2.97 0.02
Egg weight (g) 11.54° 12.28° 12.14° 0.06
Shell thickness (mm) 0.208 0.212 0.210 0.01
Yolk color (score)” 6.80 6.83 6.82 0.07
Yolk cholesterol

(mg/g yolk) 14.44 13.35 13.66 : 0.23

(% decrease) - 7.55 5.40 -

**Values within a column with no cornmon superscripts are significantly different (P<0.05)

“Roche yolk color fan.
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Table 26. Copper content in excreta of Japanese quails fed diets supplemented with Cu and Cr

during 84 days (Exp. 4),

Mineral supplement Cu intake

Cu in excreta

Cu retention

(mg/d)  (mghkg AD)’ (mg/d)  (mg/d) (% ofintake)
None 0.22" 21.00° 011" 011" 50.00
Cu (250 ppm) 6.02° 456.00° 3.00°  3.14° 51.06
Cr (200 ppb) 0.23" 21.50° 012"  0.11° 47.83
S.E.M. 0.02 0.84 001  0.01 0.74

**Values within a column with no common superscripts are significantly different (P<0.05)

Y AD = air dry basis

14.0

13.5

13.0

125

Japanese quails (150-234 days)

Laying hens (72-80 weeks)

Fig. 20 : Yolk cholesterol content of laying hens and Japanese quails fed diets supplemented with

Cuand Cr.



