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Abstract. Yoghurt is a popular fermented drink in the world and is beneficial to the body health. During 

this time, yoghurt that sold on the market made from cow's milk and has not been much innovated. Yoghurt 

can be innovated by adding ingredients that can improve the quality and nutritional value of yoghurt, one of 

which is Moringa oleifera (moringa) leaves extract. Moringa leaves extract is derived from Indonesian local 

plant that has high nutrient and bioactive compounds. The purpose of this research is to determine the effect 

of addition moringa leaves extract with different fermentation period to protein content, pH, and total lactic 

acid bacteria in cow's milk yoghurt. The research method use a completely randomized design with two 

factors: factor I, concentration of moringa leaves extract (K): 0%, 5%, 10% and factor II, fermentation period 

(F): 8 hours, 10 hours, 12 hours. The result show that addition moringa leaves extract can improve protein 

content in yoghurt. Interaction between addition moringa leaves extract and fermentation period significantly 

affect to pH and total lactic acid bacteria in yoghurt.
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1. Introduction 

 Yoghurt is a popular fermented drink, generally made from milk. It is not only known and liked by 

Indonesian people, but also people in the world. It contains probiotic bacteria that proven can improve 

digestive process by providing necessary microflora and can inhibit the growth of pathogenic bacteria in the 

digestive tract. It is also useful to help people with lactose intolerance, prevent diarrhea, reduce the risk of 

cancer or tumor in the digestive tract and other organs, and reduce cholesterol in the blood [1]. 

During this time, yoghurt sold on the market is made from animal sources such as cow's milk and 

vegetable sources such as bean extract. It has generally a plain yoghurt flavor, so the innovation in producing 

yoghurt especially ingredients and taste are less varied. Innovation of yoghurt ingredient is very important 

with the aim for providing a variety nutritional and flavored value in yoghurt to make it more attractive to 

consumers, both children and adult to consume yoghurt. Innovation of yoghurt can be obtained by utilizing 

ingredient that has highly nutritious and not yet widely used in the surrounding environment, one of which is 

Moringa oleifera (moringa) leaves extract. 

Moringa oleifera (moringa) is easy to find in the environment and grow in Java, Sunda, Bali, Lampung, 

Flores, Madura and Sulawesi. Moringa leaves contain vitamin A which is equivalent to 10 times vitamin A 

contained in carrots, equivalent to 17 times calcium in milk, equivalent to 15 times calcium in bananas, 

equivalent to 9 times protein in yoghurt and equivalent to 25 times ron in spinach [2]. Moringa leaves extract 

has previously been made into jelly beverage product as a source of vitamin C and ß-Caroten. The result of 

Rika Yulianti's research (2008) showed that moringa jelly drink contained water content ranged from 87.22-

88.40%, pH value between 5.8-6.0, and total sugar between 11.15 º-11.90ºBrix. Vitamin C content of 

moringa jelly drink ranged from 34.78-40.64 mg/100 g of the ingredients with percentage panelist 

acceptance of total jelly drinks ranged from 64-88% [3]. 
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Moringa leaves contain important chemical compounds for the body such as amino acid like as aspartic 

acid, glutamic acid, alanine, valine, leucine, isoleucine, histidine, lysine, arginine, phenylalanine, tryptophan, 

cysteine and methionine [2]. Moringa leaves also contain phytochemical substances such as tannins, steroids, 

triterpenoids, flavonoids, saponins, anthraquinones and alkaloids. These compounds have the ability as a 

drug, antibiotics, anti inflammatory, detoxification and antibacterial [4]. Based on the research of Agustie 

and Ratno (2013) showed that moringa leaves extract at concentrations 25%, 50%, 75% had the inhibitory 

effect on the growth of Staphylococcus aerus with the highest resistor at concentration 75%. Therefore, the 

higher concentration of moringa leaves extract, the greater the inhibition of bacteria [5]. 

The main principle in producing yoghurt is fermentation by lactic acid bacteria. Fermentation process is 

influenced by several factors one of which is fermentation period. Herawati et al. (2014) who has researched 

on the effect of skim milk concentration and fermentation period in producing soyghurt stated that based on 

the treatment 4, 6, and 8 hours fermentation, the best treatment is showed in 8 hours fermentation period. The 

longer fermentation period caused increasing protein content, fat, ash, total lactic acid and non fat dry weight 

[6]. In the other research, Haryadi et al. (2013) stated that different fermentation period gave effect to pH 

value and total lactic acid bacteria in goat milk kefir. The longer fermentation period caused decreasing total 

lactic acid bacteria and pH value, so the result product would be more acidic [7]. Based on the background, 

this research focus to determine the effect of addition moringa leaves extract and different fermentation 

period of cow’s milk yoghurt. 

2. Material and Method 

2.1. Ingredients for Making Yoghurt 
Ingredients used for making yoghurt are cow's milk, starter (Lactobacillus bulgaricus), sugar, skim milk, 

moringa leaves extract. 

2.2. Experimental Design 
The research method use a completely randomized design with two factors. The first factor is 

concentration of moringa  leaves extract (K): 0%, 5%, 10% and second factor is fermentation period (F): 8 

hours, 10 hours, 12 hours. 

Tabel 1: Experimental Design 

 
Treatment Combination 

Concentration 

of Moringa 

leaves exstract 
s 

trtrasi 

 

Fermentation Period 
 

K0 F1  

F2 

K0F1 

K0F2 
 F3 K0F3 

K1 F1 K1F1 

 F2 K1F2 

 F3 K1F3 

K2 F1 K2F1 

 F2 K2F2 

 F3 K2F3 

 K0F1  : Concentration of moringa leaves extract  0% and fermentation period 8 hours 

 K0F2  : Concentration of moringa leaves extract  0% and fermentation period 10 hours 

 K0F3 : Concentration of moringa leaves extract  0% and fermentation period 12 hours 

 K1F1 : Concentration of moringa leaves extract  5% and fermentation period 8 hours 

 K1F2  : Concentration of moringa leaves extract  5% and fermentation period 10 hours 

 K1F3 : Concentration of moringa leaves extract  5% and fermentation period 12 hours 

 K2F1 : Concentration of moringa leaves extract  10% and fermentation period 8 hours 

 K2F2 : Concentration of moringa leaves extract  10% and fermentation period 10 hours 
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 K2F3 : Concentration of moringa leaves extract  10% and fermentation period 12 hours 

2.3. Measurement of  Protein Content, pH, and total lactic acid bacteria 
The method used for measurement dissolved protein is Lowry-Folin method. Lowry-Folin method can 

also determine short chain protein (oligopeptides) and amino acids. The main principle of Lowry method is 

reduction of Cu
2 + 

from CuSO4 (Lowry B Reagent) to Cu
+ 

by tyrosine, tryptophan and cysteine present in the 

protein. Ions of Cu
+
 together with phosphomolybdates and phosphotungstates contained in the Folin reagent 

form a blue color that can be detected by Lowry spectrophotometer [8]. pH yoghurt is measured by pH 

digital and calculation total lactic acid bacteria use total plate count method in three dilutions, that is 10
-5

, 10
-

6
, 10

-7
. Each dilution is performed twice replication, so each dilution is obtained average number of bacterial 

colonies. Analysis data of protein content and pH is processed in quantitative aspect, by using Two Way 

Anova analysis with the basic assumption that data is normal and homogeneous. If there is a real difference, 

it will be further tested by using Duncan Multiple Range Test with a significance level is 5%. 

3. Result and Discussion 

3.1. Protein Content 

 
Fig. 1: Protein Content of Cow’s Milk Yoghurt 

Based on the measurement of protein content by using lowry method, shows that the increasing protein 

content is proportional to the increasing of addition moringa leaves extract concentration. Addition moringa 

leaves extract 10% on three treatments causes high protein content, except K2F3 treatment is decreasing if 

compared to two other treatments that is K2F1 and K2F3. Protein content in the addition moringa leaves 

extract at concentration 5% higher than treatment without addition moringa leaves extract (0%), but it is 

lower than treatment with the addition of moringa leaves extract 10%. However, there is one treatment that 

has highest protein content than all treatment samples which is K1F2 (moringa leaves extract 5%: 

fermentation period 10 hours) is amount 0.870%. 

Variation of fermentation period is not significantly affect to increase protein content in cow’s milk 

yoghurt. In this case, protein content in the addition moringa leaves extract 5% with 8 hours fermentation 

period is 0.735%, which is increasing in 10 hours fermentation with protein content is 0.870% and is 

decreasing in 12 hours fermentation with protein content is 0.682%. Based on the homogeneity test, it was 

found that the significance level of moringa leaves extract is 0.000<0.05 or the data is not homogeneous. 

However, the significance level for fermentation period is 0.078>0.05 that indicates the data is homogeneous. 

Based on Duncan analysis, the addition of moringa leaves extract significantly affect to yoghurt's protein 

content, while the fermentation period is not significantly affect because it is increasing and decreasing on 

fermentation 8 hours, 10 hours and 12 hours. Interaction between addition moringa leaves extract and 

fermentation period is not significantly affect to protein content of yoghurt.  

3.2. pH 

Protein Content (%) 

1 0.87 
0.735 

0.8220.839 
0.682 

0.469 
0.5 

0.1790.2580.212 
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Based on the Fig. 2, it shows that the addition of moringa leaves extract at concentration 0%, 5%, 10% 

and fermentation period starting from 8 hours, 10 hours, 12 hours give effect to pH of cow’s milk yoghurt. 

The addition of moringa leaves extract affect for increasing pH, which can be seen by comparing cow's milk 

yoghurt without the addition of moringa leaves extract, with addition moringa leaves extract 5% and 10% in 

the same fermentation period (8 hours) that is pH K0F1 <K1F1 < K2F1. The addition of moringa leaves 

extract in the same fermentation period will increase pH, so yoghurt becomes less acidic. The higher 

concentration of moringa leaves extract is added then pH of yoghurt is higher.             

 
Fig. 2: pH of Cow’s Milk Yoghurt with Various Addition Moringa Leaves Extract and Different Fermentation Period 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

The research of Agustie and Ratno (2013) about antibacterial activity of moringa leaves maceration 

extract (Moringa oleifera, Lamk) against Staphylococcus aureus, stated that moringa leaves extract had 

antibacterial activity, especially against Staphylococcus aureus. At 75% concentration of moringa leaves 

extract had the greatest inhibitory to Staphylococcus aureus’s growth than the concentration at 25% and 50%, 

so that the higher concentration of moringa leaves extract will increase the inhibitory or antibacterial activity 

[5]. According to Bukar et al (2010), moringa leaves have active compounds that act as antibacterials [9]. 

Moringa leaves (Moringa oleifera) also contain 5% saponins, 1.4% tannins and 5% triterpenoids which 

provides inhibition bacterial activity [10]. 

Variation of fermentation period in the process for making yoghurt affect to pH results which can be 

seen by comparing cow's milk yoghurt with the addition in the same concentration of moringa leaves extract. 

In this case, the addition of 10% moringa leaves extract with different fermentation period, obtained by pH 

K2F1> K2F2> K2F3. The addition of 10% moringa leaves extract with 8 hours fermentation period (K2F1) 

is obtained pH = 6.1, higher than addition of 10% moringa leaves extract with 10 hours fermentation period 

(K2F2) is obtained pH = 6.0 higher and addition 10% moringa leaves extract moringa with 12 hours 

fermentation period (K2F3) is btained pH = 5.9. Therefore, the longer fermentation period will cause the 

lower pH of yoghurt. 

Based on the homogeneity test, the significance of addition moringa leaves extract is 0,273> 0,05, so it 

shows that the data is homogeneous. The significance level for the different fermentation period is 0.804> 

0.05, it shows that the data homogeneous. Based on Duncan analysis, the addition of moringa leaves extract 

and fermentation period significantly affect to pH of yoghurt. Interaction between moringa leaves extract 

concentration and fermentation period give effect on yoghurt pH value. 

3.3. Total Lactid Acid Bacteria 
In this research, calculation of total lactic acid bacteria in cow’s milk yoghurt with various addition 

extract of moringa leaves and different fermentation period use total plate count method in three dilutions 

such as dilutions 10
-5

, 10
-6

, 10
-7

. Each dilution is performed twice replication, so each dilution is obtained 

average number of bacterial colonies. The average number of eligible bacterial colonies (25-250 CFU/ml) in 

three dilutions, then it is calculated to get total population of lactic acid bacteria in each treatment. After got 

population of bacteria, then it is calculated log growth of lactic acid bacteria presented in the following Fig. 2. 
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Based on Fig. 3, the log of lactic acid bacteria is not increase and decrease significantly, because all the 

treatments tested, the result is up and down. The highest log of lactic acid bacteria is K1F1 and K1F2 

tratment with the same amount is 8.9 and the lowest log of lactic acid bacteria is K0F1 treatment. The result 

of counting total lactic acid bacteria is obtained from total lactic acid bacteria colonies at each dilution, that 

is 10
-5

, 10
-6

, 10
-7

, with the total lactic acid bacteria in K1F1 treatment (5% moringa leaves extract and 8 hours 

fermentation period) and K1F2 treatment (5% moringa leaves extract and 10 hours fermentation periode) 

show in same amount is 2.5 x10
8
CFU/ml. The lowest total lactic acid bacteria is K0F1 treatment (without 

addition moringa leaves extract and 8 hours fermentation period) is 1.0x10
7
. 

 

 

                      Fig. 3: Log of Total Lactic Acid Bacteria 

Yoghurt without addition moringa leaves extract has a lower total lactic acid bacteria, but can increase in 

addition 5% moringa leaves extract and can decrease in addition 10% moringa leaves extract. Based on the 

data of total lactic acid bacteria in addition moringa leaves extract with concentration 5% and 10%, there is 

decreasing in the total lactic acid bacteria. So, it can be concluded that the higher concentration of moringa 

leaves extract, can make lower total lactic acid bacteria in yoghurt. Kurniawati et al. (2012) who studied on 

the comparison of antibacterial potential of water extract and ethanol extract of moringa leaves (Moringa 

oleifera) at various concentrations 25%, 30%, 35%, 40%, 45%, showed that crude water extract and ethanol 

extract of Moringa oleifera leaves showed antibacterial activity against the growth of Pseudomonas 

aeruginosa (p<0.05), correlation coefficient  -0.985 of water extract and -0.735 of ethanol extract. [11]. In the 

case of this research, the existence of antibacterial activity of moringa leaves extract causes work of lactic 

acid bacteria in deciphering lactose inhibited, so the growth of lactic acid bacteria less stable. However, from 

this data shows that most of the bacteria in range of 10
7
 which means the number of bacteria contained in the 

yoghurt is good and in accordance with the amount of total lactic acid bacteria required by the body about 

10
7
-10

9
. 
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