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ABSTRAK 

BELINDA NURULHIKAM PRATADI. Meta-Analisis: Pengaruh 
Penyimpanan Dingin terhadap Stabilitas Kandungan Asam Gamma-Aminobutirat 
dan Kapasitas Menahan Air Yogurt. Dibimbing oleh SUGIYONO. 

Yogurt merupakan produk fermentasi susu yang mengandung senyawa 
bioaktif asam gamma-aminobutirat (GABA) dan memiliki kemampuan menahan 
air yang memengaruhi mutu tekstur dan fungsional produk. Akan tetapi, stabilitas 
kedua parameter tersebut dapat mengalami perubahan yang tidak konsisten antar 
studi selama penyimpanan dingin. Penelitian ini bertujuan mengevaluasi pengaruh 
penyimpanan dingin terhadap kandungan GABA dan kapasitas menahan air yogurt 
menggunakan pendekatan meta-analisis. Sebanyak 9 artikel yang memenuhi 
kriteria inklusi dan eksklusi dianalisis, mencakup total 33 studi hasil penelitian. 
Analisis dilakukan menggunakan random effects model dengan menghitung effect 
size (Hedges’ d), heterogenitas (I²), dan bias publikasi. Di samping itu, dilakukan 
analisis subkelompok untuk memperkuat hasil meta-analisis. Hasil analisis 
menunjukkan bahwa penyimpanan dingin selama lebih dari dua minggu 
memberikan pengaruh signifikan meningkatkan kandungan GABA (SMD = 9,14; 
p < 0,001) dan kapasitas menahan air (SMD = 0,99; p = 0,024). Penggunaan starter, 
susu, dan durasi penyimpanan dingin yang berbeda menyebabkan adanya variasi 
stabilitas kandungan GABA dan kapasitas menahan air yogurt. Starter komersial 
dengan Lacticaseibacillus paracasei serta susu kambing secara signifikan 
meningkatkan kedua parameter, sedangkan susu kedelai menurunkannya. 
Penyimpanan empat minggu menghasilkan kandungan GABA tertinggi dengan 
kapasitas menahan air yang stabil. Hasil funnel plot dan fail-safe N menunjukkan 
bahwa kedua parameter relatif kuat terhadap risiko bias publikasi.  
 
Kata kunci: asam gamma-aminobutirat, bakteri asam laktat, kapasitas menahan air, 
meta-analisis, yogurt 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ABSTRACT 

BELINDA NURULHIKAM PRATADI. Meta-Analysis: Effects of Cold 
Storage on the Stability of Gamma-Aminobutyric Acid Content and Water-Holding 
Capacity of Yogurt. Supervised by SUGIYONO.  
 

Yogurt is a fermented milk product that contains gamma-aminobutyric acid 
(GABA) and water-holding capacity that influence the product’s textural and 
functional quality. However, the stability of these two parameters has shown 
inconsistent results across studies. This study aimed to evaluate the effect of cold 
storage on the GABA content and water-holding capacity of yogurt using a meta-
analysis approach. A total of 9 scientific articles that met the inclusion and 
exclusion criteria were analyzed, covering 33 individual study outcomes. The 
analysis was conducted using a random-effects model to calculate the effect size 
(Hedges' g), heterogeneity (I²), and publication bias. In addition, subgroup analysis 
was performed to strengthen the meta-analysis results. The findings indicated that 
cold storage for more than two weeks significantly increased both GABA content 
(SMD = 9.14; p < 0.001) and water-holding capacity (SMD = 0.99; p = 0.024). 
Variations in the use of starter culture, milk type, and storage duration contributed 
to differences in the stability of GABA content and water-holding capacity. 
Commercial starters supplemented with Lacticaseibacillus paracasei and the use of 
goat milk significantly increased both parameters, while soymilk decreased them. 
Four-week storage resulted in the highest GABA content and stable water-holding 
capacity. Funnel plot and fail-safe N results suggested that both parameters were 
relatively robust against publication bias. 

 
Keywords: gamma-aminobutyric acid, lactic acid bacteria, meta-analysis, water-

holding capacity, yoghurt 
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