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Abstract 
West Nusa Tenggara, particularly Sumbawa had suitable condition for 
livestock production, including cow, buffalo, equine, and goat. Those 
ruminants produce milk that contains notable nutrients for human body. This 
research aimed to use Quantitative Descriptive Analysis (QDA) and Check All 
That Apply (CATA) method by using trained and consumer panelist, 
consecutively. Ten trained panelists were obtained after prior selection 
process and training.  Based on QDA result, bovine milk had yellowish color, 
salty and bitter taste. Sumbawa buffalo milk associated with thickness and 
creaminess. Meanwhile, equine milk appearance was white with rancid aroma 
and taste. Goat milk dominated with barny taste and aroma. Symmetrical plot 
in CATA result showed the different sensory profile among different Sumbawa 
ruminants milk. 
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1. Introduction 

Sumbawa located in West Nusa Tenggara Province which majority of the society lived 
from livestock production. Based on the West Nusa Tenggara Province Government data the 
ruminants in Sumbawa is dominated with cow, goat, buffalo, and equine. Milk is one of the 
most useful products of the ruminants which is utilized in human nutrition intakes. The 
production of fresh milk in Sumbawa per day was about 1-2 tons based on local data (1). Milk 
consumption in Indonesia was 16.25 kg per capita per year that categorized as low based on 
Food and Agricultural Organization (FAO) (2). Beyond the nutritional content such as protein 
and fat, ruminants’ milk is also rich in bioactive compounds which benefited in human health 
(3).  

Different ruminants had diverse characteristics in the sensory properties due to the 
genetic, forage, and habitat of the ruminants (4). In our knowledge, there is no prior research 
focus on sensory properties of Sumbawa ruminant’s milk, event Sumbawa well known as the 
producers of buffalo and horse in Indonesia. Currently, the food product of Sumbawa local 
milk was limited in milk candy which major composition was sugar. Advanced sensory 
profiling is required to obtain the most possible product development of Sumbawa 
ruminants’ milk that suiting ideal end-product sensory attributes. 

Local dairy product is currently under-utilized since the low concern on post-harvest 
technology in the local farmer. The low consumption of fresh milk also due to the response 
of the doughy flavors that comes from milk fat and serum protein (5). In consequences, the 
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milk production and absorption are low, while the dairy industry is looking for possible option 
to cover the raw materials. Meanwhile, dairy product is continued to be developed in food 
industry. Sensory profile characteristics are required in turning the right end-product taste 
and fulfilling consumer perception. Sensory analysis can be conducted by using either trained 
or consumers panelists. One of popular method for sensory profiling is descriptive analysis 
including flavor profile method, quantitative descriptive analysis, spectrum descriptive 
analysis, time intensity analysis, and optimized descriptive analysis(6). Those analyses were 
using 8-20 trained panelist through three steps of selection including description generation, 
assessor training, and evaluation of the samples (7).  Quantitative Descriptive Analysis (QDA) 
is a sensory analytical method which food attributes are identified, descripted, and quantified 
using trained panelist (8). 

Sensory evaluation also could be conducted by using consumer as panelist such as free 
choice profiling, flash profiling, check-all-that-apply, rate-all-that-apply, and ideal profile 
method (6). Check-all-that-apply (CATA) method is the simple and fast method for collecting 
product information based on consumer perception. The data analysis is fast and could be 
applied in the big number of consumers (9). Commonly, the research in the milk used both 
ranking and rating test for giving consumer perception of dairy product. The disadvantages of 
the common sensory analysis such as rating and ranking are that they could not provide more 
detailed information related to the milk product (10). Hence, this research, by using QDA and 
CATA, aimed to analyze the detail sensory profile of Sumbawa local milk from 4 ruminants 
including cow, milk, buffalo, and equine milk as the data pioneer for further development 
prospective of dairy product.  

 
2. Materials and Methods 
2.1. Materials 

Materials used in this research including fresh cow milk from Seketeng market Sumbawa, 
buffalo and equine milk from local farmers in Penyaring District, and goat milk from local 
farmer in Lantung District, set of basic sensory test (sucrose, citric acid, NaCl, caffein, 
monosodium glutamate) obtained from online marketplace, QDA and CATA questionnaires, 
thermometer, and pasteurized tank. Milk samples were expressed at the evening and then 

chilled at 4C then pasteurized on 30 minutes before the sensory testing.  
 

2.2. Methods 
2.2.1. Trained panelist selection 

Trained panelists were selected through pre-screening including time, age, milk 
consumption, health status, food pattern, and medication history. The questionnaire was 
published online, then 65 respondents were enrolled. Only 30 panelists were qualified based 
on the criteria, including the frequency of milk consumption and free from the milk allergies. 
The suitable panelist were proceed into panelist selection test (Table 1). The training of 
panelist referred to the previous method (11) the detail of test was explained below: 

 
• Basic sensory tests 
This test aimed to explore the ability of candidates in knowing sensory basic taste including 
sweet, sour, salty, bitter, and savory. The candidates asked to choose the taste of solution in 
different concentration: sweet (1 and 2 g/L sucrose), salty (0.2 and 0.8 g/L NaCl), sour (0.03 



 
 
 

 Canrea Journal: Food Technology, Nutritions, and Culinary, 2025; 8 (2): 236–245 

 

238 

and 0.05 g/L citric acid) bitter (0.03 and 0.05 g/L caffeine) and savory (0.18 g/L monosodium 
glutamate) (12). 
 
• Triangle test 
Triangle test used 2 cups of bovine milk and a cup of equine milk that had been pasteurized. 
The panelist who passed the test should find out the different milk among three cups of 
samples (2 bovine, 1 equine).  
 
• Threshold test  
The last test was threshold in sweet, salty, sour, and bitter with different concentration. 
Below the set of concentration of each taste. 
 

Table 1. Total recruited panelist that enrolled to training were 10 people that passed 
the screening process and sensory basic tests. 

Materials Series of the concentration (g/L) 

Sucrose 5 10 20 40 80 
NaCl 0.4 0.8 1.6 3.2 6.4 
Citric acid 0.12 0.24 0.48 0.92 0.96 
Caffeine 0.16 0.32 0.64 1.28 2.56 

 
2.2.2. QDA and CATA test 

QDA was conducted by trained panelists, using unstructured scale (15 cm) in each 
sensory attribute. The explanation of each attribute had been introduced in the training 
session. Each sample was given in 20 ml to the panelists. The test was triplicate to minimalize 
bias. Warm mineral water was provided to neutralize the taste in different sample. Focus 
group discussion (FGD) was conducted for finalizing the result and close the trained panelist 
session. Then, the result was analyzed and plotted in spiderweb using XLSTAT sensory. 

CATA test used 30 consumer panelists. The consumer panelists asked to check all 
attributes that related to the milk. The criteria of the panelist including consumers and not 
having allergy in pasteurized milk. The data were tabulated in XLSTAT sensory and analyzed 
by using Cochran’s test and plotted in symmetrical plot based on principal coordinate analysis. 
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3. Results and Discussions 
3.1. QDA result 

Figure 1. QDA result plotted in radar chart based on 10 trained panelist and 
focus group discussion. 
 

Based on Figure 1, bovine milk had dominant yellow color and salty taste compared to 
other ruminants. Yellow color possibly manifested from consumed feed (13). In Sumbawa, 
commonly cows were fed by wild grasses in the field. Grasses contains high amount of β-
carotene that effect the yellowish color in the bovine milk (4). Trained panelist also observed 
bitter taste in the cow milk that perhaps due to the bacteria contamination that produce taste 
distortion in milk (14). The bacteria contamination possibly came from the groups of heat-
resistant lactic bacteria which not destroyed after pasteurization process (15). 

Buffalo milk dominant in creamy aroma, thick and creamy texture, grassy taste, and 
sweet aftertaste. Creaminess usually related to the size of milk fat globule that previously 
found bigger compared to other ruminants (16). The increasing of creaminess was priorly 
observe into the sensory properties of the bigger size of fat globule droplet size (17,18). 
Meanwhile, the thick texture was manifested from equal distribution of the milk fat in the 
milk serum (17). Grassy taste was an undesired taste available in milk that was caused by 
nonanal or p-cresol accumulation in the nasal of milk (19–22). This odor come from the 
pasture-feeding which usually feed to the buffalo in the local farmer, including Sumbawa. 
Further pasteurization and homogenization could slightly reduce the off flavors (23). 

Sumbawa is well known as horse producer in Indonesia. The milk produces by the mare 
was described to have sour taste and aftertaste also having rancid taste and aroma. Sour taste 
and aftertaste possibly due to the starting point of acidification or natural fermentation. The 
lactose content of equine milk was the highest among others that supported to the ease of 
fermentation process (24). The 17.6% Polish respondent also described sour taste in the 
equine milk (25).  The rancidity commonly affected by the free fatty acid, such as butyric acid, 
formation in milk which accumulated from the activity of either endogenous or exogenous 
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lipases. The deterioration of milk by free fatty acid could be caused of endogenous lipases 
activity such as lipoprotein lipase that available in equine milk (26–28). 

Goat milk is the minor milk product in Sumbawa, since local community rarely harvest 
the goat milk. As described through Figure 1, goat milk had strong barny taste and odor, also 
fat and fatty film aftertaste. Barny taste and odor commonly called as animal flavor was 
derivatives from p-cresol from grazing consumed by goat (29,30). Dominant fat and fatty 
aftertaste were commonly observed in goat product since the availability of minor 
component 4-alkyl-branched-fatty acid, particularly 4-ethyloctanoic and 4-ethyloctanoic acid, 
that associated in goat flavor (31).  

 
3.2. CATA result 

Table 2. Cochran’s Q test from each attribute.  

Attributes p-values 

white <0.0001* 

yellowish <0.0001* 

cloudy 0.038* 

clear 0.172 

thick <0.0001* 

watery <0.0001* 

2 separated -phase <0.0001* 

grassy aroma 0.174 

barny aroma 0.349 

fruity aroma 0.000* 

savoury aroma 0.000* 

bland aroma 0.572 

strong aroma <0.0001* 

rancid aroma 0.979 

salty 0.045* 

sweet 0.004* 

sour <0.0001* 

bitter 0.002* 

creamy <0.0001* 

fatty 0.154 

grassy 0.615 

barny <0.0001* 

fruity 0.007* 

rancid flavour 0.004* 

watery <0.0001* 

silky 0.001* 

thick <0.0001* 

cooked aftertaste 0.343 

sweet aftertaste <0.0001* 

sour aftertaste <0.0001* 

fatty aftertaste <0.0001* 

fatty film aftertaste 0.154 
* = Significant at 5% level of significance 
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CATA data used consumer perception usually to draw consumer acceptation for the 
ideal product in food industry. Cochran’s Q test (Table 2) continued with Sheskin test (Table 
3) were conducted to obtain the significantly different attributes among the CATA 
questionnaire attributes. As much as 9 attributes were not significant including clear 
appearance, grassy, barny, bland and rancid aroma, fatty and grassy taste, as well cooked and 
fatty film aftertaste. Those data then plotted in symmetrical plot (Figure 2). 

 
Table 3. Multiple pairwise comparisons using the Critical difference (Sheskin). 

Attributes Buffalo Cow Equine Goat 

white 0.200 (a) 0.100 (a) 0.333 (a) 0.833 (b) 

yellowish 0.200 (a) 0.733 (b) 0.033 (a) 0 (a) 

cloudy 0.200 (ab) 0.133 (ab) 0.233 (b) 0 (a) 

clear 0.067 (a) 0.033 (a) 0.133 (a) 0 (a) 

thick 0.400 (b) 0.533 (b) 0 (a) 0 (a) 

watery 0.100 (a) 0.067 (a) 0.700 (b) 0.533 (b) 

2 separated-phase 0.367 (b) 0.033 (a) 0.067 (a) 0 (a) 

grassy aroma 0.133 (a) 0.333 (a) 0.133 (a) 0.200 (a) 

barny aroma 0.367 (a) 0.200 (a) 0.200 (a) 0.233 (a) 

fruity aroma 0.100 (a) 0.033 (a) 0.367 (b) 0 (a) 

savory aroma 0.333 (b) 0.367 (b) 0.033 (a) 0 (a) 

bland aroma 0.033 (a) 0 (a) 0 (a) 0.033 (a) 

strong aroma 0.200 (a) 0.200 (a) 0.367 (a) 0.833 (b) 

rancid aroma 0.167 (a) 0.133 (a) 0.167 (a) 0.167 (a) 

salty 0.167 (a) 0.200 (a) 0.033 (a) 0.033 (a) 

sweet 0.133 (a) 0.467 (b) 0.133 (a) 0.200 (ab) 

sour 0.433 (b) 0.100 (a) 0.500 (b) 0 (a) 

bitter 0.067 (a) 0.033 (a) 0.267 (b) 0 (a) 

creamy 0.133 (a) 0.600 (b) 0.067 (a) 0.267 (a) 

fatty 0.167 (a) 0.200 (a) 0.033 (a) 0.133 (a) 

grassy 0.167 (a) 0.067 (a) 0.133 (a) 0.167 (a) 

barny 0.333 (ab) 0.067 (a) 0.133 (a) 0.633 (b) 

fruity 0 (a) 0 (a) 0.133 (b) 0 (a) 

rancid flavor 0.167 (a) 0.100 (a) 0.200 (ab) 0.467 (b) 

watery 0.200 (a) 0.033 (a) 0.667 (b) 0.833 (b) 

silky 0.167 (ab) 0.300 (b) 0 (a) 0.033 (a) 

thick 0.300 (b) 0.433 (b) 0 (a) 0 (a) 

cooked aftertaste 0.067 (a) 0.033 (a) 0.100 (a) 0 (a) 

sweet aftertaste 0.033 (a) 0.500 (b) 0.033 (a) 0.100 (a) 

sour aftertaste 0.633 (b) 0.133 (a) 0.567 (b) 0 (a) 

fatty aftertaste 0.233 (a) 0.167 (a) 0 (a) 0.600 (b) 

fatty film aftertaste 0.200 (a) 0.100 (a) 0.033 (a) 0.067 (a) 
The alphabetics showed the level of significance based on statistical analysis (alpha 5%) 
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Figure 2. Symmetrical plots F1 F2 CATA method based on CATA analysis in XLSTAT 
sensory. 

  
In the symmetrical plot represented 86.43% of the principal coordinate data. 

Based on the consumer perception cow milk was associated with grassy aroma, fatty 
taste, sweet taste, sweet taste, silky texture, yellowish color, and creamy taste. Those 
attributes made cow had different quadrant in the symmetrical plot. Those results 
were different with the perception in the trained panelist through QDA spider web 
result. Consumers based analysis might neglect small difference, while the trained 
panelist that used in QDA analysis noticed since they were following the series of 
training before the testing day (32). 

Buffalo milk associated with cloudy appearance, 2 separated-phase, savory 
aroma, thick texture, and fatty film aftertaste. Those attributes made buffalo milk 
clearly located in different quadrant, different with others. Meanwhile, the 
insignificant Cochran’s Q test resulted in the plot of barny and rancid aroma in the 
middle of the plot that explained all of milk product had those attributes without 
significant different. The buffalo milk contains almost 30% higher fat and higher total 
solid compared to the cow milk that appears in opaque appearances, bold texture, and 
leaving fatty film aftertaste (33).  

Consumer precepted equine milk in bitter, sour taste and aftertaste, fruity, clear, 
and watery. The sour and watery attributes were also mentioned in trained panelist 
through QDA result. Watery and clear was associated with low fat content of mare’s 
milk compared to other ruminants (34). The sour attributes were closed to the fruity 
flavor of milk.  

The “goaty” were also found by consumer panelist by perceiving strong aroma, 
barny, and rancid flavor. That could be caused of the strong grassing feeding since 
majorly local people wild rearing the goat even more compared to other livestock. 
Those also the reason why goat milk less consumed and milked by farmers, since too 
many undesired sensory properties present through the product. Based on the 
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previous research the goaty flavors related to the octanoic acid (C8) that available in 
milk (35). 
 

Conclusions 
This research revealed the diverse sensory profile among all the ruminants. The cow 

milk holds positive attributes such as sweet aftertaste, yellowish color, and creamy texture. 
In contrast, goat milk strong aroma, barny, fatty aftertaste and rancid flavor. Equine milk 
showed the watery texture, fruity and sour taste. Meanwhile the buffalo milk had thicker 
texture, salty and savory aroma. 
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