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RINGKASAN 
 

FITRI YUNITASARI. Kajian Meta-Analisis: Efektivitas Karotenoid terhadap 
Produktivitas, Kualitas Telur, dan Imunitas Ayam Petelur. Dibimbing oleh NIKEN 
ULUPI dan ANURAGA JAYANEGARA. 
 

Karotenoid merupakan kelompok pigmen warna alami (merah, kuning, dan 
jingga) yang tersebar luas di alam. Berdasarkan struktur kimianya, karotenoid 
dibagi menjadi dua kelompok: xantofil (lutein, zeaxantin, dan b-criptoxantin) dan 
karoten (a-karoten, b-karoten, dan likopen). Karotenoid dapat ditemukan pada 
berbagai jenis tumbuhan, mikroalga, bakteri, dan jamur. Fungsi biologis karotenoid 
adalah sebagai antibakteri, anti-inflamasi, dan imunomodulator. Penggunaan 
karotenoid dalam pakan ayam petelur telah menjadi subyek banyak penelitian, 
terutama karotenoid kuning (apocarotenoic ester). Hal ini berguna untuk 
menemukan kombinasi ransum guna meningkatkan warna kuning telur. Karotenoid 
terbukti dapat meningkatkan warna kuning telur (yolk) dan kandungan karoten. 
Kajian meta-analisis karotenoid dalam pakan ayam petelur terhadap produktivitas 
belum pernah dilakukan. Oleh karena itu, penelitian ini bertujuan untuk 
memberikan bukti dan kajian komprehensif mengenai karotenoid dan pengaruhnya 
terhadap produktivitas, kualitas telur, dan imunitas ayam petelur. 

Meta-analisis dilakukan dalam beberapa tahap, antara lain identifikasi, 
seleksi, dan pengecekan kesesuaian jurnal. Artikel diperoleh dari database Google 
Scholar mulai tahun 2012 hingga 2022. Sebanyak 47 artikel terseleksi untuk meta-
analisis. Parameter yang diamati adalah konsumsi pakan, rasio konversi pakan 
(FCR), bobot badan akhir, produksi telur, bobot telur, ketebalan cangkang, warna 
kuning telur, haugh unit (HU), kolesterol kuning telur, karotenoid kuning telur, 
imunoglobulin A (IgA), serta sel darah putih. Model yang digunakan dalam 
penelitian ini adalah random-effect model (REM) yang melibatkan dua kelompok 
yaitu kontrol dan perlakuan. Effect size dan forest plot penelitian menggunakan 
metode Hedge’s d dengan software OpenMEE. Uji heterogenitas dan validasi data 
terhadap bias publikasi dianalisis menggunakan software JASP 0.16.2.  

Hasil penelitian menunjukkan adanya hubungan yang signifikan antara 
penambahan karotenoid terhadap produktivitas, kualitas telur, dan imunitas. 
Karotenoid sebagai bahan tambahan pakan, efektif dalam meningkatkan konsumsi 
pakan 0,32 g/hari/ekor (95% Confidence Interval (CI) = 0,02; 0,61), bobot badan 
akhir 0,33 g/ekor (95% CI = 0,05; 0,60), produksi telur 0,38% (95% CI = 0,14; 
0,63), berat telur 0,29 g (95% CI = 0,09; 0,5), warna kuning telur 2,11 (95% CI = 
1,71; 2,51), HU 0,26 (95% CI = 0,11; 0,42), karotenoid kuning telur 1,17 	µg/kg 
(95% CI = 0,59; 1,75), IgA 0,74 mg/L (95% CI = 0,18; 1,29), serta menurunkan 
kolesterol kuning telur -0,38 mg/g (95% CI = -0,59; -0,16). FCR, ketebalan 
cangkang telur, dan sel darah putih tidak berbeda dengan kontrol. Uji heterogenitas 
menunjukkan bahwa terjadi variabilitas pada keseluruhan parameter (<0.05). 
Kesimpulannya, suplementasi karotenoid dapat meningkatkan produktivitas, 
kualitas telur dan imunitas. 
 
Kata kunci: ayam petelur, karotenoid alami, pangan fungsional, produktivitas 

 



SUMMARY 
 
FITRI YUNITASARI. Meta-Analysis Study: Effectiveness of Carotenoids on 
Productivity, Egg Quality, and Immunity of Laying Hens. Supervised by NIKEN 
ULUPI and ANURAGA JAYANEGARA. 
 

Carotenoids are a group of natural color pigments (red, yellow, and orange) 
widely distributed in nature. Based on their chemical structure, carotenoids are 
divided into two groups; xanthophylls (lutein, zeaxanthin, and b-cryptoxanthin) and 
carotenes (a-carotene, b-carotene, and lycopene). Carotenoids can be found in 
various types of plants, microalgae, bacteria, and fungi. The biological function of 
carotenoids is as an antibacterial, anti-inflammatory, and immunomodulator. The 
use of carotenoids in animal feed has been the subject of many studies, especially 
yellow carotenoids (apocarotenoic esters). It is useful to find the perfect 
combination that will enhance the orange color of the yolk. Eggs are food sources 
that contain important nutrients in the form of selenium, B vitamins, provitamin A, 
amino acids, folic acid, and fatty acids. Carotenoids are proven to increase egg yolk 
color and carotene content. Therefore, valid evidence is needed to confirm the 
effectiveness of carotenoids in their application as feed additives for laying hens 
through a meta-analysis approach. 

The meta-analysis was carried out in several stages, including identification, 
selection, and checking the suitability of the literature. The articles were obtained 
from the Google Scholar database from 2012 to 2022. A total of 47 articles were 
selected for meta-analysis. Parameters observed were feed intake, feed conversion 
ratio (FCR), final body weight, egg production, egg weight, shell thickness, yolk 
color, haugh unit (HU), egg yolk cholesterol, egg yolk carotenoids, 
immunoglobulin A (IgA), and white blood cells. The model used in this study was 
a random-effect model (REM) involving two groups, namely control and 
experiment. The effect size and forest plot used Hedge's method using OpenMEE 
software. The heterogeneity test and data validation against publication bias were 
analyzed using JASP 0.16.2 software.  

The results showed a significant relationship between the addition of 
carotenoids to performance, egg quality, and immunity. Carotenoids as feed 
additives were effective in increasing feed intake by 0.32 g/day/hen (95% 
confidence interval (CI) = 0.02 to 0.61), final body weight by 0.33 g/hen (95% CI 
= 0.05 to 0.60), egg production by 0.38% (95% CI = 0.14 to 0.63), egg weight by 
0.29 g (95% CI = 0.09 to 0.5), yolk colour by 2.11 (95% CI = 1.71 to 2.51), haugh 
unit (HU) by 0.26 ( 95% CI = 0.11 to 0.42), yolk carotenoids by 1.17 	µg/kg (95% 
CI = 0.59 to 1.75), immunoglobulin A (IgA) by 0.74 mg/L (95% CI = 0.18 to 1.29), 
and lower yolk cholesterol by -0.38 mg/g (95% CI = -0.59 to -0.16). FCR, eggshell 
thickness, and white blood cells were unaffected by the application of carotenoids. 
The heterogeneity analysis showed variability in all studies (<0.05). In conclusion, 
carotenoid supplementation can elevate productivity, enhance egg quality, and 
improve immunity.  
 
Keywords: functional food, laying hens, natural carotenoids, productivity 
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