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Effects of Crude Palm Oil as Carotenoid Source in the Diet of Laying Ducks

on Productive Performance, Egg Quality, Cholesterol and Vitamin A in Yolk
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The objective of this research was to investigated the effects of crude palm oil as carotenoid
source in the diet of laying ducks on productive performance, egg quality, cholesterol and vitamin A in
yolk. A total of 27 weeks old of 180 Khaki Campbell laying ducks was used with the completely
randomized design (CRD) by dividing into four treatments and three replications (15 birds/rep.). Dietary
supplementation of carotenoid (809.74 mg/kg) from crude palm oil was prepared to contain 0 (control),
2, 4 and 6% (w/w) during the d-weeks trial. The results found that the use of carotenoids in dietary was
not affected by performance (feed intake, egg production, and weight) and egg quality (shell thickness,
shell weight, yolk weight, egg white weight, and Haugh Unit) (P>0.05). However, the results indicated
that the yolk color was raised by 5.43, 6.60, 7.00 and 8.26 color scale, respectively. Moreover, dietary
supplementation of 6% carotenoid revealed the highest average of yolk color scale when compared to
other treatments (P<0.01). While cholesterol content and vitamin A in yolk showed the same trends
which were 13.47, 13.80, 14.52, and 19.50 mg/¢ of cholesterol content and 162.00, 228.00, 326.00, and
374.00 pgRe/100g of vitamin A, respectively. In conclusion, these results indicated that the use of
carotenoids in crude palm oil can be an advantage in the increasing of yolk color, cholesterol content

and vitamin A which was no negative impact on performance and egg quality.
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Table 1 Feed formulation and chemical composition of experimental diets

ltem Level of crude palm oil in diets (%)
Control 2 4 6
Ingredient
Broken rice 13.00 12.00 15.00 13.20
Rice bran 18.10 19.20 21.00 20.00
Corn 30.00 30.00 23.00 23.00
cassava meal 1.50 1.50 1.50 1.50
Soybean meal, (44%CP) 23.10 23.00 23.20 24.00
Fish meal, (55%) 3.00 3.00 3.00 3.00
Rice bran oil 2.00 - - -
Crude palm oil - 2.00 4.00 6.00
Molasses 0.50 0.50 0.50 0.50
DL-methionine 0.30 0.30 0.30 0.30
Shell ground 7.30 7.30 7.30 7.30
Dicalcium phosphate (18% P) 1.00 1.00 1.00 1.00
Premix’ 0.20 0.20 0.20 0.20
Total 100 100 100 100

Calculated chemical composition (% air dry basis)

Crude protein 18.00 18.00 18.00 18.00
Metabolizable energy (kcal/kg) 2,738 2,736 2,798 2,871
Crude fiber 4.60 4.76 4.81 4.73
Crude fat 6.72 6.89 8.83 10.69
Calcium 3.30 3.27 3.30 3.30
Available phosphorus 0.46 0.46 0.46 0.46
Lysine 0.95 0.95 0.96 0.97
Methionine 0.59 0.58 0.59 0.59

1Composition per 1 kg premix: 2.0 MIU vitamin A, 0.32 ICU vitamin Ds, 2,000 mg vitamin E, 330 mg vitamin Ks, 220 mg vitamin By,
450 mg vitamin By, 4.5 mg vitamin B;,, 600 mg niacin, 100 mg copper, 10,000 mg Iron, 150 mg iodine, 8,800 mg manganese, 8,800
mg zinc, 130 mg cobalt, up to 1 kg filter
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Table 2 Carotenoid content and color of crude palm oil

ltem Crude palm oil
Carotenoids (mg/kg) 809.74
L* 19.37
a* 18.72
b* 9.03
a*/b* 2.07

L* lightness; a* redness; b* yellowness; a*/b* hue value

wavasnsldiniudunuduuwmdeweualsiivoss wald wagdnmniavdsuommaiunandalyluyn
ARENTINNINNTHER nguvAans (P>0.05) Lilesanevsnaanyngnsle

mstihiuduiudundmeualsiivess  nsUfvaunaveslavuglilndidesiu fudodaly
Tugnsormsidnlysieaussaniwnisndn (Table 3)  ldAusmnsauanudosnislavugiitenisdisedn
wuihsziumsltlugasewnsbifinasiormavdouas ud inegAuemaitenlUldusglevilunisaing

Y9UINUNAL USUNaevnsnnu Nawanty dindnla No9bt AINUANTIONINASHANI L wAnANaY

Table 3 Performance of laying ducks feed different levels of crude palm oil

ltem Dietary crude palm oil (%) SEM  P-value
0 2 q 6
Initial body weight (g) 1,508.33 1,495.66 1,507.00 1,493.00 8.32 0.505
Final body weight (g) 1,625.60 1,630.00 1,632.33 1,621.67 16.64 0.968
Body weight changes (g) 117.27 134.34 125.33 128.67 9.48 0.654
Feed intake (g/d) 130.00 131.98 126.87 128.33 2.10 1.427
Egg production (%) 82.17 84.28 85.49 82.54 1.59 0.536
Egg weight (g) 63.58 64.50 63.41 61.70 137 0570
Egg mass (g/d) 52.28 54.37 54.28 50.93 1.92 0555
Feed conversion ratio 2.50 2.43 2.35 2.52 8.75 0.529
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Juuvasansals Fsa1nnsieseiifuliduiu
Aanalalusmunnassadiinuin dualsfiussds
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Table 4 Effects of crude palm oil on egg quality of laying ducks

Item Dietary crude palm oil (%) SEM P-value
0 2 4 6
Shell strength (kg/cm?) 4.59 4.24 4.20 4.53 0.10 0.752
Shell thickness (mm) 0.34 0.35 0.34 0.37 1.08 0.427
Shell weight (%) 11.28 11.11 11.31 11.30 0.25 0.938
Yolk weight (%) 30.29 30.96 31.00 31.04 0.93 0.928
Alburmen weight (%) 58.30 58.44 57.47 57.64 0.72 0.736
Haugh unit 85.26 85.03 86.56 86.60 1.54 0.832
Yolk color 5.43C 6.60B 7.00B 8.26A 0.17 0.000

A,B,C; Means with different superscripts within a row were highly significant difference (P<0.01).

navasnsldindunduiuuund svawalsiiuess
foAnaatadInasoatazIndue luliung
N15MS19TLASITU A 1ARDLAALADT DA
wazIanduelulvunsveadald (Table 5) wuin
Aasladnesoakarinfueluliunsdiaadsuansig
fuetheiifodfayBaneada (P<0.01) Fannsldingiu
Urduiuduunasesualsfiuesdlugnsomsidaly
vilvanaslaamosealinginiinguauay (0%)
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Table 5 Effect of crude palm oil on the concentration of cholesterol and vitamin A in yolk

Item Dietary crude palm oil (%) SEM  P-value
0 2 4 6
Cholesterol (mg/g) 13.47D  13.80C 14.528 19.50A 1.45 0.000
Vitamin A (retinol) (ugRe/100g) 162.00D 228.00C  326.00B 374.00A 0.42 0.000

A,B,C; Means with different superscripts within a row were highly significant difference (P<0.01).

d3UNaAN3IY

Aslddstutrduiuiduundsualsiivess
Tugnsemmsidalianmnsaiindrdvedliuaslsuasd
naren1TavauAaoladnasaaLazIndiueluluung
Tnoszaunslai 6% Tegefian uazlidnanszviusieo
dhuiing Usinasermsiinu nandeld tmnld wes
snsnsiasuemsifunananly Yimdnlyein

Tunaazdenta anuvntazeuLdwesUaanly
AnfNssuUsEAA

VOUDUANUNTINGIFEIA AT 184 5571

luganyuaivayumdelunsail

LONE15D19D9

Akarapunyavit, S., S. Isariyodom,
P. Rachapaetayakom, P. Sinchaisri
and W. Santisophasri. 1997. Effects
of Various Fat Sources Supplemented
in Laying Hen Rations. pp. 144-151.
In Proceedings of the 35th Kasetsart
University Annual Conference: Animal
Science, Veterinary Science (Pre-forum)
3-5 Feb 1997. Bangkok: Kasetsart
University. [in Thali]

Almeida, D.T., T.V. Viana, M.M. Costa,
C.S. Silva and S. Feitosa. 2019. Effects
of different storage conditions on the
oxidative stability of crude and refined
palm oil, olein and stearin (Elaeis guineensis).
Food Science and Technology
(Campinas) 39(Suppl.1): 211-217.

72



Journal of Agri. Research & Extension 38(1): 65-74

AOAC. 2016. Official Methods of Analysis
of AOAC International, 20ted.
Maryland: AOAC international. 3172 p.

Baharin, B.S., RAA. Latip, Y.B. Che Man and
R.A. Rahman. 2001. The effect of
carotene extraction system on crude
palm oil quality, carotene composition,
and carotene stability during storage.
Journal of the American Oil Chemists’
Society 78(8): 815-855.

Fabien, D.D.F., N.N. Annie, D.M. Adélaide,

S. Florian and G. Inocent. 2014. Effect
of heating and of short exposure to
sunlight on carotenoids content of
crude palm oil. Journal of Food
Processing Technology 5(4): 1-6.

Galobart, J,, R. Sala, X. Rincon-Carruyo,

E.G. Manzanilla, B. Vil and J. Gasa. 2004.
Egg yolk color as affected by saponified
oleoresin of red pepper (Capsicum
annuum) fed to laying hens.

Poultry Sciences 69: 462-470.

Hammond, B.R. and L.M. Renzi. 2013.
Carotenoids. Advances in Nutrition
a(4): 474-476.

Kado, H., S. Wongpichet and W. Ketpanyapong.
2015. Effect of pigment from Annatto
seed in layer diets on yolk color.
Journal of Yala Rajabhat 10(1): 17-28.
[in Thail

Lokaewmanee K., A. Pramul and A. Kotmanee.
2016. Effect of Butea monosperma
(Lam.) Taub flower powder
supplementation in layer diet on egg
production and egg quality. King
Mongkut’s Agricultural Journal
34(3): 86-95. [in Thail

May, C.Y. 1994. Palm oil carotenoids.

Food and Nutrition Bulletin 15(2): 1-8.

National Research Council. 1994. Nutrient
Requirements of Poultry 9%rev. ed.
Washington, D.C.: National Academy Press.
157 p.

Ng, M.H. and Y.M. Choo. 2016. Improved
method for the qualitative analyses
of palm oil carotenes using UPLC.
Journal of Chromatographic Science
54(4): 633-638.

Office of Agricultural Economics. 2017.
Important agricultural products
situation and trends in 2017. [Online].
Available http://www.oae.go.th/view/1/
iwazlﬁaﬂmwLﬂiﬂs}gﬁ%mimwm/mw
LASHENINTTINYAT/27466/TH-TH
(April 2, 2019). [in Thai]

Rattanawut, J., D. Trirabiep and N. Ketkaew.
2017. Effects of dietary water meal
(Wolffia spp.) supplementation on
production performance and egg yolk
color of laying ducks. Khon Kaen
Agriculture Journal 45(2): 249-254.

73



5ANTIVYLATFLASUIVINITAWAT 38(1): 65-74

Rossi, M., M. Gianazza, C. Alamprese and

F. Stanga. 2001. The Effect of Bleaching
and Physical Refining on Color and

Minor Components of Palm Oil. Journal
of the American Oil Chemists’ Society

78(10): 1051-1055.

Tanjor, S., T. Saiwan, P. Puwastien, A. Deeaum

and K. Judprasong. 2015. Nutritive
value of commonly consumed eggs and
effects of cooking. Kasetsart Journal
Science and Technology

23(4): 651-666. [in Thai]

Ukachukwu, U., V. Ozougwu and V. Nwankwo.

2017. A comparative study on the total
cholesterol, triacylglycerides and lipid
concentrations of quail and chicken eggs.
International Journal of Research

in Pharmacy and Biosciences

4(10): 11-16.

Yap, S.C., Y.M. Choo., CK. Ooi., A.S.H. Ong and

S.H. Goh. 1991. Quantitative analysis of
carotenes in the oil from different palm
species Elaeis. Journal of Oil Palm

Research 3(2): 369-378.

74



