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Effect of lupin seed use on the production performance and egg quality of
laying hens aged 22-41 weeks
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ABSTRACT: The effects of using different levels of lupin seed in laying hen diets on production performance and
egg quality were studied. A total of 160 Hy-Line Brown laying hens aged 22 to 41 weeks, raised in battery cages
were assigned in a randomized complete block design. The experiment was divided into 4 treatment groups with 4
replications per treatment and 10 laying hens per replicate. The four diets are similar of 1) basal diet (control), 2)
diet with 2% lupin seed, 3) diet with 4% lupin seed, and 4) diet with 6% lupin seed. The results showed that adding
with 4 and 6% lupin seed to the diets significantly increased egg production (% HD) compared to the control group
and the diets with 2% lupin seed group (P < 0.05). Feed efficiency was better than in the control group (P < 0.05).
The egg quality of the egg weight with 4% lupin seed was better than in the other groups but did not differ
significantly from that with 6% lupin seed. The diets on egg mass with 4% and 6% lupin seed were better than the
other groups (P < 0.01) and diets with 2, 4 and 6% lupin seed had a higher egg yolk color score than the diets
without lupin seed (P < 0.05). Therefore, diets with lupin seed in laying hen diets with 4 to 6% lupin seed is possible
without compromising production performance and egg quality.
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Table 1 The composition of ingredients used in the experiment diets (%)

662

Feed ingredients

Diet

Control 2% Lupin seed 4% Lupin seed 6% Lupin seed
Soybean meal (43% protein) 26.07 24.74 23.43 22.14
Soybean meal (45% protein) 5.00 5.00 5.00 5.00
Lupin 0.00 2.00 4.00 6.00
Defatted rice bran 293 2.64 2.35 2.15
Corn 52.07 51.65 51.22 50.68
Palm oil 2.00 2.00 2.00 2.00
CaCo;, flake 3.00 3.00 3.00 3.00
Salt 0.29 0.29 0.29 0.29
Limestone 6.82 6.79 6.76 6.73
DCP 0.99 1.03 1.07 1.10
Choline-Cl, liquid 0.03 0.04 0.04 0.05
Premix’ 0.54 0.54 0.54 0.54
DL-Met 30% 0.26 0.28 0.30 0.32
Total 100 100 100 100

! Premix contains the components of enzyme phytase with a concentration of 300 FTU/kg of feed.

Table 2 Analysis of nutrients in the experimental diets (%)

Diet
Nutrients
Control 2% Lupin seed 4% Lupin seed 6% Lupin seed
Moisture 10.04 10.13 10.41 10.26
Crude protein 18.33 17.86 19.13 18.82
Crude fat 4.41 4.35 4.28 4.44
Crude fiber 3.06 4.57 3.54 3.71
Crude ash 13.84 13.31 13.06 13.24
Calcium (Ca) 4.28 4.10 4.08 4.09
Total phosphorus (TP) 0.56 0.56 0.54 0.56
Salt 0.30 0.30 0.34 0.33
Pepsin digestibility (% PD) 86.30 83.61 87.11 86.32
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Table 3 Analysis of amino acid and xanthophyll content in the experimental diets (%)

Diet
Nutrients 2% Lupin
Control 4% Lupin seed 6% Lupin seed
seed
Threonine (Thr) 0.71 0.70 0.70 0.69
Arginine (Arg) 1.19 1.22 1.25 1.28
Lysine (Lys) 0.99 0.98 0.97 0.96
Methionine (Met) 0.37 0.37 0.37 0.37
Xanthophyll 8.98 8.91 8.84 8.75
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Table 4 The effect of different levels of lupin seed supplementation in laying hen (22-41 weeks of age) on growth

performance
Dietary treatments
Traits 2% 4% 6%
Control Lupin Lupin Lupin cv P-value

seed seed seed
Initial body weight (g/hen) 1,457.50 1,502.50 1,515.00 1,543.75 5.56 0.55
Final body weight (g/hen) 1,771.88 1,645.00 1,758.00 1,757.50 3.68 0.61
Body weight gain (g/hen) 314.38 143.00 243.00 213.75 43.72 0.16
Mortality rate (%) 11.56 12.81 13.13 13.75 9.74 0.09

CV = Coefficient of variation
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Table 5 The effect of different levels of lupin seed supplementation in laying hen (22-41 weeks of age) on

production performance

Dietary treatments

Traits 2% 4% 6%
Control Lupin Lupin Lupin cv P-value

seed seed seed
Hen-house egg production; HH (%) 74.43 73.44 75.96 75.28 5.62 0.17
Egg production per hen (egg/hen) 104.20 102.81 106.34 105.40 5.58 0.58
Feed intake per egg (¢/egg) 125.37 122.58 121.58 119.48 3.43 0.19
Feed intake per egg dozen (kg /dozen) 1.60 1.58 1.57 1.56 3.10 0.70
Feed efficiency (g/egg mass) 2.13° 2.09%° 2.03° 2.01° 3.80 0.05

=P Means with different superscripts within a row differ significantly; P < 0.05

CV = Coefficient of variation
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Table 6 The effect of different levels of lupin seed in laying hen on feed intake and hen-day egg production
(% HD) in each period

Dietary treatments

Traits 2% 4% 6%
Control Lupin Lupin Lupin cv P-value
seed seed seed

Feed intake (g/hen/day)

- Period 1 (age 22-25 weeks) 94,53 92.36° 92.66° 88.34° 3.94 0.02
- Period 2 (age 26-29 weeks) 101.70° 103.29° 108.13° 102.65° 3.63 0.04
- Period 3 (age 30-33 weeks) 100.51% 97.97° 101.90° 100.65*° 3.29 0.03
- Period 4 (age 34-37weeks) 97.68 94.38 94.93 98.95 4.27 0.71
- Period 5 (age 38-41 weeks) 102.63° 95.16 " 100.20° 99.34° 3.15 0.01

Average (age 22-41 weeks) 99.40° 96.63° 99.56° 97.98% 2.15 0.03

Hen-day egg production (%)

- Period 1 (age 22-25 weeks) 69.77 71.29 72.63 72.10 4.73 0.91
- Period 2 (age 26-29 weeks) 78.20° 77.08° 80.58*° 83.35° 4.94 0.01
- Period 3 (age 30-33 weeks) 75.65 77.10°° 81.21° 81.35° 5.12 0.05
- Period 4 (age 34-37 weeks) 85.09 85.63 87.47 87.40 4.14 0.64
- Period 5 (age 38-41 weeks) 87.73° 83.73° 87.56° 85.83°° 3.31 0.03

Average (age 22-41 weeks) 79.29° 78.83° 81.89° 82.01° 3.80 0.03

P Mean with different superscripts within a row differ significantly; P < 0.05

CV = Coefficient of variation
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2004; Safaa et al., 2008)

Table 7 The effect of different levels of lupin seed supplementation on egg quality of laying hens aged 22-41

weeks
Dietary treatments
2% 4% 6%
Traits cv P-value
Control Lupin Lupin Lupin
seed seed seed
Egg weight (g/egg) 58.59 " 58.76° 59.93° 59.40 % 1.16 0.05
Haugh unit (%) 75.02 74.56 76.08 7732 4.24 0.27
Eggshell weight (g/egg) 6.48 6.42 6.45 6.48 1.53 0.27
Fgg mass (g/hen/day) 46.69° 46.32° 49.07° 48.71° 3.52 0.01
Eggshell thickness (mm x 107?) 34.70 34.40 34.30 34.50 1.27 0.11
Egg yolk color 11.96° 12.10° 12.12° 12.20° 1.13 0.05

" Mean with different superscripts within a row differ significantly; P < 0.05

CV = Coefficient of variation

GR

3
a

nsldagUulugnsemsinlufisedu 4 war 6% shlilnliduszniamnisidemsindinguitlalddglu

U

(nuAIuAn) wazdsdamavilinandnlugeniinguaivay dmsuusununsivemns nquinldnigluisedu 4 uag 6% L

a @

wansisdudllaisuiunguaiuay auamnnla tawn dminle wazanaly nslddgUunsedu 4 uaz 6% linadniinisi

Y

Lil¥ngUuluems SnvsnisiiuseaunslénigUuinavdliunsingiudne

U

aattunislidigluluemsinliaunsaldladud Nsedu 4-6% luansomns laslidwadaseaussaninnisuin

a o

wazamnnlala FrnnisnaaesansldingUunsedu 6% tuewnswanvauiagldluemisinlininiign

U



KHON KAEN AGRICULTURE JOURNAL 52 (4): 659-670 (2024)./doi:10.14456/kaj.2024.xx. 669

AUBUAN

Y
fa o

YaUBUAMAUGIBLATHALINTERIMdnAngTugan dunet1uls Iminvays Nded ulganuinaaes way

U q

'
[

n133ansingav (990u) Tun1sfnurideased veuamaivIvnsinnisimalulagnisinunsadelnl waza1viv

Y

doneans angdInermanswasmalulad InNIne1des Ui gnsEuATNE AN UIIUNITYINIULAE IR IEYRANWITY

1NA1581484

veudoy theu, 55m feui uazusinsal fian. 2566. naveanszuIuNsliANLFeuranuamlnTuzvesdmEasnsle
Ustlovimaununindamdeduonsiniiudes. Jousrdaaiuivinianens. 40(1): 70-78,

suiing arssalad. 2564, giewdssldluthuadhadliluity, dinfsidusaray ouuninauhs woudiudeds.
NFUANUIIUAS.

Wwag Aasey. 2565. nsldayulnsluemsdnilnededuinsgiuendou. uiunens. 41: 369-376.

3qw§ fnn, Taidn 921909, thiing I5FANANUG, feana duadBuns wasTurin wiAsd. 2562, kansANYISYAU
waasing 4 luewnsimnzausieanssnnmnssdnuazaunmillulilonddinandngean. ununens. 47
(aUuLeY 2): 575-580.

w3tion fuen uarosius Imanms. 2560. Maladueulsildosdelosmdueulniindluemsldlideaussonmnisuan
warannlY. Tewasimunilaseamnsallunssusunyudusd avinermansuasinalulad. 12(2): 11-17.

a

ae3g. 2564. [siumadon “Mglu” guiesiiuviseunan. uvastioya: https://siamrath.co.th/n/249614. fuiile 18
NUAUS, 2566.

o¥iy Muls. 2559, aragnIuardn SIndsUssynd. 3ouideendedl 1. drinfiant giedt Wudeds $190, ngammamiuas,

AOAC International. 2000. Official Methods of Analysis of AOAC International. 17th ed. (Horwitz, W. ed.) AOAC
International, Gaithersburg, MD.

Abraham, E. M., I. Ganopoulos, P. Madesis, A. Mavromatis, P. Mylona, |. Nianiou-Obeidat, and D. Vlachostergios.
2019. The use of lupin as a source of protein in animal feeding: Genomic tools and breeding approaches.
International Journal of Molecular Sciences. 20(4): 851.

Alvarez, C., P. Cachaldara, J. Mendez, P. Garcia—Rebollar, and J. C. De-Blas. 2004. Effect of dietary conjugated
linoleic acid and fish oil supplementation on performance and egg quality in laying hens. British Poultry
Science. 45(4): 524-529.

Chew, P. G, A. J. Casey, and S. K. Johnson. 2003. Protein quality and physico—function of Australian sweet lupin
(Lupinus angustifolius cv. Gungurru) protein concentrates prepared by isoelectric precipitation or
ultrafiltration. Food Chemistry. 83: 575-583.

Chung, T. K. 2002. How to get the best out of phytase. Feed Mix. 10: 27-29.

El-Adawy, T. A, E. H. Rahma, A. A. El-Bedawy, and A. F. Gafar. 2001. Nutritional potential and functional properties
of sweet and bitter lupin seed protein isolates. Food Chemistry. 74: 455-462.

Francis, G., H. P. S. Makkar, and K. Becker. 2001. Antinutritional factors present in plant-derived alternate fish
ingredients and their effects in fish. Aquaculture. 199: 197-227.


https://siamrath.co.th/n/249614

UNUNYAT 52 atiufl 4: 659-670 (2567)./d0i:10.14456/kaj.2024 XX. 670

Gdala, J., A. J. M Jansman, L. Buraczewska, J. Huisman, and P. V. Leeuwen. 1997. The influence of Ol—galactosidase
supplementation on the ileal digestibility of lupine seed carbohydrates and dietary protein in young pigs.
Animal Feed Science and Technology. 67: 115-125.

King, R. H. 1981. Lupin-seed meal (Lupinus albus cv. Hamburg) as a source of protein for growing pigs. Animal Feed
Science and Technology. 6: 285-296.

Lee, M. R. F, S. Parkinson, H. R. Fleming, V. J. Theobald, D. K. Leemans, and A. Burgess. 2016. The potential of blue
lupins (Lupinus angustifolius), as a protein source, in the diets of laying hens. Veterinary and Animal
Science. 1: 29-35.

Rubio, L. A., A. Brenes, I. Setien, G. De La Asuncion, N. Duran, and M. T. Cutuli. 1998. Lactobacilli counts in crop,
ileum and caecum of growing broiler chickens fed on practical diets containing whole or dehulled sweet
lupin (Lupinus angustifolius) seed meal. British Poultry Science. 39: 354-359.

Safaa, H. M., M. P. Serrano, D. G. Valencia, X. Arbe, E. Jiménez-Moreno, R. Lazaro, and G. G. Mateos. 2008. Effects
of the levels of methionine, linoleic acid, and added fat in the diet on productive performance and egg
quality of brown laying hens in the late phase of production. Poultry Science. 87: 1595-1602.

SAS Institute Inc. 1989. SAS/STAT User’s Guide. Version 6. Vol.2. (dth 296 ed.). SAS Institute Inc., Cary, N.C.

Shrestha, S., L. V. T. Hag, V. S. Haritos, and S. Dhital. 2021. Lupin proteins: structure, isolation, and application.
Trends in Food Science and Technology. 116: 928-939.

Sumiati, R. M., and A. Darmansyah. 2012. Performance of layer hen fed fermented Jatropha Curcas L. meal
supplemented with cellulose phytase enzyme. Journal of Indonesian Tropical Animal Agriculture. 37: 108-
114,

Talapatra, S. K., B. Talapatra, S. K. Talapatra, and B. Talapatra. 2015. Alkaloids. General Introduction. Chemistry of
Plant Natural Products: Stereochemistry, Conformation, Synthesis, Biology, and Medicine. 717-724.



