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Effect of Marigold Extract in Japanese Quail Feed on Egg Production and Quality
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Table.1 Effect of paprika extracts (PE) and marigold extract (ME) on production efficiency.

ltems
FI (¢/day)  FCR (kg/ke) FCR PROD (%) EM (¢/bird/day)
(kg/doz)
Control (C) 32.77 3.34 0.49 80.07 9.79
Effect of paprika extract levels (%)
Control 37.82° 3.37 0.48 89.08 10.74
0.06 32.62° 3.17 0.46 85.61 10.41
Effect of marigold extract levels (%)
Control 35.93 3.32 0.48 85.25 10.34
0.01 34.52 3.21 0.47 89.44 10.81
Effect of paprika and marigold extract interaction levels.
Control 34.95 3.21° 0.45° 88.52 11.65
0.06 x 0.0 32.38 3.21° 0.47° 81.99 10.04
0.0 x 0.01 36.32 3.34° 0.49° 89.64 10.89
0.06 x 0.01 29.31 2.74° 0.39" 89.24 10.79
Standard error of the mean.
1.29 0.10 0.02 5.46 0.67
p value

Control 0.161 0.040 0.006 0.155 0.358
PE 0.010 0.019 0.047 0.256 0.269
ME 0.450 0.157 0.322 0.909 0.960
PE x ME 0.065 0.020 0.008 0.217 0.291

FI = Feed intake, FCR = Feed gain ratio, ME = Marigold Extract, PE = Paprika Extract, PROD = Egg

production, EM = Egg mass, Control = Corn.
* Means followed by an asterisk differ from the control treatment as shown by Dunnett’s test.
®Means followed by different letters in a row differ as shown by Tukey’s test.

Source: Oliveira et al. (2020)
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Table 2. Effect of paprika extracts (PE) and marigold extract (ME) on production efficiency.

ltems Control PE 0.8% ME 0.8% Mix Canthaxanthin P-value
Fl (¢/day) 30.19 29.22 30.96 29.83 30.36 0.65
FCR 3.48 3.53 3.22 3.26 3.18 0.59
PROD (%) 75.65 77.43 73.89 73.50 76.45 0.66

FI = Feed intake, FCR = Feed gain ratio, ME = Marigold Extract, PE = Paprika Extract, PROD = Egg
production, Mix = Paprika Extract 0.4% and Marigold Extract 0.49%,

Control = Corn and soybean.

Source: Valentim et al. (2020)

Table 3. Effect of paprika extracts (PE) and marigold extract (ME) on production efficiency.

ltems Control PE 0.8% ME 0.8% Mix SEM P-value
Fl (¢/day) 25.85 25.51 25.79 25.74 0.479 0.96
FCR 2.48° 2.69° 2.75° 2.71° 0.065 0.013
PROD (%) 95.07 92.38 92.5 94.22 1.275 0.350
EM (g/bird/day) 9.25 9.49 9.41 9.50 0.171 0.150

FI = Feed intake, FCR = Feed gain ratio, EM = Egg mass, ME = Marigold Extract,
PROD = Egg production, SEM = standard error mean, Mix = Paprika Extract 0.4% and
Marigold Extract 0.4%, Control = Corn and soybean.

Source: Valentim et al. (2025)



Table 4. Effect of paprika extracts (PE ) and marigold extract (ME) on egg quality.

EW(g) YP (%) YH(mm) YD(mm) Vi YC AP (%)  AH(mm) AD(mm) Al ESP (%) EST(mm) EggPH
Control (O) 1221 3142 750 20.83 0.360 5.83 60.38 1.16 42.16 ~ 0.028  8.19 0.226 8.33
Effect of the paprika extract levels (%)
Control 11.90  31.09 7.50 20.62 0.365 3.62° 60.64 1.18 4093  0.029  8.26 0.232 8.00
0.06 12.21 30.54 7.68 20.37 0.377  4.37° 61.22 1.31 43.25 0.030 8.25 0.233 7.87
Effect of the marigold extract levels (%)
Control 12.00 30.28 7.62 20.37 0.375 3.63° 61.23 1.12 41.56 0.033 8.50 0.234 7.75
0.01 1211 3135 756 20.63 0.367  4.38° 60.63 1.37 4262  0.026  8.01 0.231 8.12
Effect of paprika and marigold extract interaction levels.
Control 11.71 30.69 7.50 20.38 0370  3.25 60.77 1.25 40.25 0.029 8.55 0.236 8.00
0.06 x 0 1229  29.86  7.75 20.38 0.381  4.00° 61.68 1.62 42.87  0.037 845 0.233 7.50
0x0.01 12.09 31.50 7.50 20.87 0.359  4.00° 60.52 1.25 41.62 0.030 7.97 0.227 8.00
0.06 x 0.01 12.13 31.21 7.63 20.37 0.374  4.75 60.75 1.00 43.62 0.023 8.04 0.235 8.25
Standard error of the mean.
0.18 1.05 0.27 0.53 0.02 0.42 1.09 0.25 1.94 0.005 0.22 0.009 0.49
P value
Control 0.254  0.796  0.950 0.912 0.872  0.002 0.925 0.495 0.780 0571 0.355 0.929 0.493
PE 0.134 0.626 0525 0.675 0.497 0.016 0.639 0.657 0.288 0.921 0.961 0.851 0.662
ME 0.587 0.358 0.831 0.675 0.648 0.016 0.627 0.380 0.619 0.324  0.076 0.755 0.205
PE x ME 0.169 0.816 0.831 0.675 0.914  0.997 0.774 0.197 0.883 0.257  0.741 0.593 0.204

EW= egg weight, YP =yolk percentage, YH =Yolk height, YD =yolk diameter, Y| =yolk index, YC= yolk color, AP = albumen percentage,

AH = albumen height, AD =albumen diameter, Al=albumen index, ESP = eggshell percentage, EST = eggshell thickness, Control = Corn.

*Means followed by an asterisk differ from control treatment by Dunnett test. *°Means followed by different letters in a row are different by Tukey test.
Source: Oliveira et al. (2020)



NaYaIN3IdasainaINAana1Earanun Iy
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wundvesluuns augslyvnn waziesidudiudenly Tdunnsnafuiunquasunu (P>0.05) (Table 4)
uiiiieldansatnainaenanidessamsvansatnainnnuiuinasmalidvesldunadudy iesnnans
walsiueeANuAazivainaauURlasduansneiu lngansannainnena1iselansgiy uasduouiu
Tansdmdes Tuvuiarsuaueudu uazuatesiuainarsatnainninuiuinliarsdduung 1ileld
St dalgniiasutudmalidvedltundidduinnniinisldasadnanaenaidenfivavdnfien
(Lokaewmanee et al., 2020)
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Table 5. Effect of paprika extracts (PE) and marigold extract (ME) on egg quality.

[tems Control PE 0.8% ME 0.8% Mix Canthaxanthin ~ P-value
Egg weight (g) 10.37 10.38 10.02 10.19 10.28 0.69
Yolk (%) 31.72 32.05 31.83 32.82 31.43 0.68
Albumen (%) 60.29 57.47 60.01 59.09 60.54 0.02
Shell (%) 7.98 7.72 8.14 8.08 8.01 0.46
Yolk weight (§)  4.687 3.50 3.19 3.33 3.26 0.16
Yolk color 5.68° 7.01° 6.89° 7.10° 9.78° 0.00

ME = Marigold Extract, PE = Paprika Extract, Mix =Paprika Extract 0.4% and Marigold Extract 0.4%,
Control = Corn and soybean.
Source: Valentim et al. (2020)



Table 6. Effect of paprika extracts (PE) and marigold extract (ME) on egg quality.

[tems Control PE 0.8% ME 0.8% Mix SEM P-value
Egg weight (g) 11.21° 10.25° 10.16° 10.09° 0.079 <0.0001
Yolk (%) 32.95¢ 36.35° 36.68° 35.33% 0.492 0.0306
Albumen (%) 58.96 56.96 55.76 56.83 0.419 0.0527
Shell (%) 8.08 7.83 7.89 7.82 0.121 0.8701
Yolk color 4.68° 10.79° 8.97° 10.87° 0.223 <0.0001

ME = Marigold Extract, PE = Paprika Extract, Mix = Paprika Extract 0.4% and Marigold Extract 0.49%,
SEM = standard error mean, Control = Corn and soybean.
Source: Valentim et al. (2025)

GRLY

MNMTNIUMUeNaTNLATsu 3 atuiidnwinsldansadaainaenaniFeslusmsunnsem
GUuflsedu 0.01-0.8% nuimsldasainanaenaadesiisedu 0.01% dwalidvesliunafistuusly)
dwmanouszAnsnmnsndanazauniwldlududy dufuaguldianmnsoldarsadnanaenniiies
Tuownsunnszmduiisziu 0.01% tieiisdvesldundld Tneslidwmarnenuniwlifudu

LBNE331989

158 NaA. 2564. “MsuUssUrAaduginunnsEnelon1an1egsia”. Msasdnaaansing,
19(2), 87-93.

WRNNT F3ARY. 2564, “nansaiunenaniowuarlvihluonsdeaussousnisanuaramninld
Yodlnly”. Asansununens, 49(2), 680-684.

N330S guinuu. 2562. “AnAMlATRINSRIlIuNNTENT 7. 21585 LATUINITUAZEUNN,
8(1), 10-15.

g HNgY. 2561, “ensngnuaduvammadoniolfifuanatiluomsdnt”. Msannuawsy
F9UNE", 36(1), 127-135

298 Useialees. 2563, “nsdanisvhsuunnsgniileiud s avEnmnnan”. lena1sivinig
UAINLIABNYATANENS.

qvizanual 19Aa. 2561, “HATBINESUHINDNATITOIWBAMNINITUNNTENT . IMIUTIBUMINEIGY
walulagsnyuena.

ga330] waund. 2543, “n1sfinwlszansnmeesansdaneenausesliuemisiily”.
NUTBUNINGIFUNYATAERS.

AI9584 WNYAIEITICL. 2523, “maisunnsznelly”. wnasdusiuninedeineasaans
AMZINEAT N1ATVIFAIUIA.

Sunaians Twsue. 2566, “maRaemassunnsenluiuiishuadunan sunevsunse fwia
Inanil” . MsansdenuAandiiianswauNTa iy UMNINYIFYTIVAYUMETANY, 7(4), 62-71.

7



Abdel-Wahab, A. A., Bahnas, M. S. and Abdelrasoul, R. A. S. 2023. “Effect of dietary
supplementation of pot marigold flower powder and extract (Calendula officinalis)
on nutrient digestibility, performance, serum biochemistry, antioxidant parameters,
immune response and some gut bacterial count of laying Japanese quail”. Egyptian
Poultry Science Journal, 43(2), 277-295.

Inborr, J., Svensson, C., Andersson, H. and Holm, L. 2019. “Impact of high-level carotenoid
supplementation on quail performance”. Poultry Nutrition Research, 28, 45-52.

Karadas, F., Grammenidis, E., Surai, P. F., Acamovic, T. and Sparks, N. H. C. 2020. “Effects of
carotenoids from lucerne, marigold and tomato on egg yolk pigmentation and
carotenoid composition”. British Poultry Science, 47(5), 561-566.

Lokaewmanee, K., Charoenphandhu, N., Srichana, P. and Rattanakul, S. 2020. “Synergistic
effects of marigold and paprika extracts on yolk color and egg quality”. Asian-Australasian

Journal of Animal Sciences, 33, 789-798.

Oliveira, H. C., Oliveira, M. C., Arantes, U. M. and Argyri, E. T. A. 2020. “Paprika and/or marigold
extracts improve productivity and yolk color in egg-laying quails”. Ciéncia Animal
Brasileira. 21, e-53048. doi.org/10.1590/1809-6891v21e-53048. 7 July 2025.

Sujatha, T., Ramesh, K. and Rao, V. 2010. “Nutritional role of lutein and carotenoids in

poultry diets”. Journal of Applied Poultry Research, 19, 123-130.

Valentim, J. K., Bittencourt, T. M., D'Avilla Lima, H. J., Queiroz Barros, F. K., Cruz, M. S., Brito
Pereira, I. D., Matos e Silva, N. E., Resende de Almeida, G. and Ziemniczak, H. M.
2020. “Natural and synthetic pigments in diet of Japanese quails”. Acta Scientiarum
Animal Sciences, 42, e47364.

Valentim, J. K, Almeida, A. A, Serpa, F. C., Castro Burbarelli, M. F., Felix, G. A., Gomes, K. M.,
Ouros, C. C. d., Caldara, F. R., Martelli, S. M. and Komiyama, C. M. “Improvement in the
coloration and quality of Japanese quail eggs through supplementation with natural

pigments”. Poultry., 4(2): 25.


https://doi.org/10.1590/1809-6891v21e-53048

