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4. DISCUSSIONS 

 

This study consisted of preliminary hydrolysis and debittered method for the hydrolysis           

sample. The sample for preliminary hydrolysis was commercial skimmed milk obtained                                         

from local supermarket then hydrolyzed with bromelain enzyme. Debittered methods 

sample were the hydrolysis skimmed milk from the preliminary hydrolysis with 

designated hour. Debittered methods consisted of spray drying treatments (60:40 and 

80:20) and masking treatments with cocoa powder (2% and 4%). Debittered method 

was done to mask the bitter taste a a result from hydrolysis process. Several chemical 

analysis were done during preliminary hydrolysis and debittered methods, such as 

degree of hydrolysis (DH), pH, and antioxidant activity to find if there was any 

significant different from the commercial skimmed milk. Sensory analysis was done, 

especially for debittered methods to find the best debittering methods that suitable for 

consumer acceptability, based on color, odor, texture or mouthfeel, taste, and overall. 

 

4.1. Preliminary Hydrolysis 

 

Based on the pH, degree of hydrolysis (DH), and antioxidant activity from the 

preliminary, the 3 hours hydrolysis incubation was chosen as sample for further use of 

the research. The 3 hours hydrolysis pH was 6.64 (Table 2); the degree of hydrolysis 

was 16.35±0.01% (Table 1); and the antioxidant activity was 15.63% (Table 3). pH 

stands for “Potential Hydrogen”, and refers to the amount of hydrogen mixed with 

water. pH is measured on a scale of 0-14. Milk pH is about 6.4 (Chegini et al., 2014). 

All of the pH value results showed that pH ranged between 6.37-6.68 (Table 2) and all 

of the pH still categorized as normal pH of milk based on the SNI of fresh cow’s milk 

(SNI 3141.1:2011), because based on SNI of fresh cow’s milk in Indonesia (2011), pH 

range of fresh milk is 6.3-6.8. According to Chegini et al., (2014), milk pH is about 6.4 

and some circumstances may lead to an increase in the pH value, such as density of the 

liquid and heat. 

 

The degree of hydrolysis results showed that the highest percentage of degree 

hydrolysis was 3 hours hydrolysis time (Figure 2). After 3 hours, the trend was 
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decrease, therefore, the 3 hours hydrolysis was chosen considering the highest peak of 

the hydrolysis. The reduction in hydrolysis was caused by the competition between 

unhydrolysed protein and the peptides being constantly being formed during hydrolysis. 

Beside that, enzymatic hydrolysis of proteins is affected by several factors such as 

structure protein, enzyme ratio/concentration, protein content, temperature, and pH 

(Kumar et al., 2016).  

 

Antioxidant activity showed that one hour hydrolysis had higher antioxidant activity 

percentage than the 3 hours hydrolysis (Table 3), but considering the other two tests like 

pH and degree of hydrolysis, the 3 hours hydrolysis time was chosen. Despite the lower 

antioxidant activity of 3 hours than the 1 hour hydrolysis time, it already had higher 

antioxidant activity compared to control skimmed milk and initial hour (0 hour) 

hydrolysis time. Higher time than 3 hours hydrolysis time resulted the higher degree of 

hydrolysis (DH), which inducing a greater bitter taste for the milk. The bitter taste came 

from amino acid side chains containing hydrophobic groups become exposed, due to 

hydrolysis of proteins (Whitehust & Law, 2002). This determined the hydrolysis time 

was 3 hours incubation time. 

 

4.2. Debittering Methods 

 

4.2.1. Degree of Hydrolysis (DH) 

 

Degree of hydrolysis is to determine how much soluble peptide dissolved or released 

during the hydrolysis (Kumar et al., 2016). Based on Table 4., there was a significantly 

different between control skimmed milk and masking 4% treatment, spray dry 60:40, 

and spray dry 80:20 treatment. Both of the spray drying treatments were considered as a 

low DH from all of the treatments because it had lower DH value than control itself. In 

this research, control treatment means milk hydrolyze with bromelain enzyme for 3 

hours. Spray dry treatments were done with inlet temperature ±80ºC and done in ±90 

minutes for 1500ml of hydrolyze skimmed milk and carriers that had been filtered with 

filter cloth. The low DH of spray drying treatments on this research were affected by the 

process time and heat temperature, where low DH was affected by long time of heat at 
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80ºC for ±90 minutes, resulting a decreasation of the DH value for both of spray dry 

treatments. Rizal et al., (2016) reported that protein content on pasteurised milk with 

longer time of pasteurization causing a lower protein content than pasteurised milk with 

shorter time of pasteurization at the same heat tempeature, which was 121ºC. Beside 

that, the highest degree of hydrolysis (DH) was 17.98±0.03% (Table 4) with masking 

method 4% or addition of 4 grams/100ml cocoa powder. The result showed that more 

addition of cocoa powder affected the higher DH value, the rate was directly 

proportional between the cocoa powder added and the DH value itself. According to 

USDA (2018), cocoa powder had 18.10 g of protein content per 100 gram. Therefore, 

the highest DH value between all of the samples were cocoa powder masking method 

4% and 2%, respectively. The cocoa powder that’s added also had protein content and 

was measured during the DH analysis. The results indicated that masking methods had 

more advantages to the DH value than spray drying methods, considered the higher 

results of the masking methods DH value. 

 

4.2.2. Antioxidant Activity 

 

Based on Table 4., all of the treatments are significantly different between each other. 

Among all of the treatments, control did have the lowest antioxidant activity compared 

to others. This proved that the debittering methods such as masking methods (2% and 

4%) or spray dry methods (60:40 and 80:20) did affect the antioxidant activity on 

hydrolysis skimmed milk significantly. Antioxidant activity in spray drying treatment 

60:40 and 80:20 were affected by the carrier used in the process. Soy protein isolate 

(SPI) as one of the carrier is found in Leguminoceae plant, especially soybean, contains 

an isoflavin component that has a significant role as an antioxidant (Astuti, 2008). This 

explained why antioxidant activities in both of spray dry treatments (60:40 and 80:20) 

resulting in higher antioxidant activity values than the control treatment. Between spray 

drying 60:40 and spray drying 80:20 treatment also had significantly different results. 

Spray dry 80:20 treatment had a higher value of antioxidant activity compared to spray 

dry 60:40 treatment. The added amount of carrier into the formula ratio also affected the 

antioxidant activity result. One of the soy protein isolate (SPI) function is to encapsulate 

and protect the active component inside food ingredients, so the loss of volatile content 
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during the drying process could be prevented (Gharsallaoui et al., 2007), but Yanuwar 

et al., (2007) also reported that too much of the main solvent could decrease the ability 

of carrier to encapsulate or protect the main solvent, including antioxidant. This showed 

the reason why the result of spray drying treatment 60:40 was lower than spray drying 

80:20 treatment result. Besides that, according to Nur & Estiasih (2009), high 

temperature and a long time of drying process could cause damage to the antioxidant 

activity component inside the ingredient. The high heat temperature and long time 

process of spray drying treatments explained the lower antioxidant activity values of 

spray drying treatments (60:40 and 80:20) compared to masking treatments (2% and 

4%). 

 

Table 4., also showed that the highest antioxidant activity was masking method 4%, 

with 69,02±0,95% antioxidant activity, followed by the second highest antioxidant 

activity value was masking method 2%, with 63,37±0,89%. These showed that more 

addition of cocoa powder, resulting in higher antioxidant activity. Nurhayati et al., 

(2012) mentioned that cocoa had antioxidant content such as catechins, polyphenol, and 

flavonoids. This proved that from an antioxidant activity point of view, masking method 

with cocoa powder addition was suitable for debittering hydrolyzed skimmed milk, 

because cocoa powder also had antioxidant content in it. The masking treatments also 

didn’t have side effects that could lower the antioxidant activity value compared to 

spray dry treatments. 

 

4.2.3. pH Value 

 

Based on the Table 4., spray dry treatment with 60:40 ratio and 80:20 ratio results 

weren’t significantly different with each other or even with the control hydrolyze 

skimmed milk. But there was a decrease of pH value at both of the spray dry treatments 

which made more acidic pH value compared to control hydrolyze skimmed milk, 

caused by the lactose in dairy, when exposed to appropriate temperature and in presence 

of some microbes, converted into lactic acid and tended to be more acidic (Chegini et 

al., 2014). Meanwhile, the masking treatment with cocoa powder 2% and 4% weren’t 

significantly different, but were significantly different with control hydrolyzed skimmed 
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milk treatment. More addition of cocoa powder, resulting in high pH value, as seen 

from masking treatment 2% and 4% had an increasing pH compared to control 

treatment, where masking treatment 4% had higher pH value than masking treatment 

2%. This was caused by the addition of cocoa powder for the masking treatments, who 

changing the pH into more basic. pH of commercial cocoa powder i.e Tulips is up to 

8.5. Most of the cocoa powder production goes through the alkalization process to get 

the color intensity and better taste of cocoa powder, including the cocoa powder for this 

research, which was Tulips Bordeaux cocoa powder. Alkalization makes cocoa powder 

went through acid neutralization, causing a higher pH for the cocoa powder itself 

(Widayat, 2013).  

 

4.2.4. Sensory Analysis 

 

According to 60 panelists where the result was showed on Table 5., F3 treatment (3 

hours hydrolysis milk with masking method 2% addition of cocoa powder) was the 

most favourable sample treatment among all of the samples. This result was affected by 

the cocoa added as the masking treatment. Cocoa or chocolate has been liked because of 

its unique taste and flavor (Nurhayati et al., 2012). F3 had the most proportional ratio 

for giving cocoa taste to mask the bitter taste of the hydrolyzed skimmed milk with 

bromelain enzyme. The dark color and bitter taste of the cocoa gave certain color and 

flavor to the hydrolyzed skimmed milk. Roy (1992) mentioned that the addition of 

flavors such as cocoa, plain chocolate, milk chocolate, and coffee could mask the bitter 

taste in a product. This led to trick the mind of the panelists to feel bitter taste from dark 

cocoa instead of bitter taste from hydrolyzed skimmed milk.  

 

Meanwhile, F4 (3 hours hydrolysis milk with masking method 4% addition of cocoa 

powder) was second for most favourable sample treatment on all five sensory analysis, 

except color analysis for F4 actually less favourable than color analysis on F0 

(hydrolyze milk with 3 hours incubation), but between both of them, there was no 

significant difference result. Eventhough most of the panelists like cocoa, but too much 

cocoa can decrease their interest because of too much bitter taste also came from the 
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cocoa powder itself. Bitter taste of cocoa powder come from alkoloid and theobromin 

components (Jannah et al., 2018). 

 

Spray drying treatment 60:40 and 80:20 showed that both of them were less favourable 

among all of the samples, especially F2 (3 hours hydrolysis milk spray dried 80:20), 

which has the lowest result on all of the analysis in sensory test. The significantly 

different results of spray drying treatment 60:40 and 80:20 showed that both of those 

treatments were not suitable yet for sensory. Spray drying process required having 

carrier to protect the solvent or product, thus affecting the result especially color, taste, 

and odor. Sharif et al., (2017) reported that appearance, flavor, aroma, texture did affect 

the successful sensory testing. When spray dryed 60:40 and 80:20 diluted, spray dry 

results had more yellowish color (Appendix 4), different odor, less flavor, and taste 

different compared to usual commercial skimmed milk. This showed why spray drying 

treatment 60:40 and 80:20 were less favourable than other samples. 

 

Meanwhile, F0 or hydrolyzed skimmed milk with 3 hours incubation treatment had a 

better result compared to spray dry treatments, but still lower than masking methods. F0 

had a bitter taste in it, but from the color it still looked like a regular skimmed milk. The 

color could trick the panelist mind and thought it was a control or just commercial 

sample like the milk they usually have. Appearance is the first characteristics perceived 

by the human and play an important role in the identification of food, it impacted on 

appetite stimulation (Sharif et al., 2017).                                                                                                                                                                                                                                                                                                  

 


