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Abstract: A preference test was conducted to determine customers’ preferences on goat milk and cow milk products. The objectives of the study were: (1) To enumerate microorganisms and physiochemical properties in goat and cow milk
products, and (2) To determine the preferences of goat and cow milk products. Goat milk (GM) was purchased from abroad while Cow milk 1 (CM1) and Cow milk 2 (CM2) were produced locally and available on markets in Phnom Penh.
Samples were undergone analyzed for PCA and Coliform bacteria counts prior to sensory evaluation. Basic milk contents such as fat, protein, lactose, solid non-fat (snf), total solid (TS), freezing point (FP), pH, Total Sugar Soluble (TSS), and
titratable acidity (TA) were analyzed. The samples (approximately 15 ml each) were presented in uniform plastic cups and coded with random 2-digits numbers. These samples were evaluated for color, aroma, flavor, mouth feel and general
acceptability by using a 9-point hedonic scale ranging from 1(‘dislike extremely to 9 (“like extremely). Drinking water and crackers were provided to panelists who were instructed to eat some crackers and rinse properly between testing. All
panelists evaluated each sample monadically. The result shows that GM had 2.2% fat, 1.58% protein, 2.61% lactose, 4.53% SNF, 6.6% TS, -0.27oC Freezing point, 8.6 oBrix and 0.17% TA. CM1 had 3.54% fat, 2.9% protein, 4.69% lactose, 8.27%
SNF, 11.8% TS, -0.500C FP, 6.5 pH, 11.7 0Brix, and 0.24% TA. Similarly, for CM2 sample which had 3.55% fat, 3.34% protein, 4.16% lactose, 8.12% SNF, 11.75% TS, -0.470C FP, 6.61 pH, 13.25 0Brix, and 0.17% TA. However, milk
physiochemical such as fat, protein, lactose, SNF, TS, and pH of cow milk samples were in range with literature reviews while these composition for GM, except pH, are much lower than literature reviews. Also, CM1 and CM2 had a bit lower FP
than literature reviews while FP of GM were much lower. For bacterial count, there were none of harmful bacteria encountered for General Bacteria (PCA) and Coliform. The sensory evaluation was conducted with total of 143 panelists and
46.85% (67) were females. There were 4 types of panelists; 21 (15.39%) RUA lecturers and researchers, 106 (77.62%) RUA students, and 10 (7%) General customers. The score for aroma was not significant different among samples which
ranges from 5.89 to 6.31. For color, there were significant differences among GM and CMs sample but no significant differences between CM1 and CM2 in which CM2 had the highest score of 6.79 then followed by CM1 (6.75) and GM (5.92).
For flavor, there were significant differences among samples which is CM2 received highest core of 6.77 then followed by CM1 (6.01) and GM (5.18). The same preference for mouth feel, CM2 was rated highest score and GM was rated the
lowest. There was significant difference between GM (5.76) and CM2 (6.65) by P<0.05 but there were no significant differences between GM and CM1 (P>0.05), and between CM1 and CM2 (P>0.05). For general acceptability, there were
significant differences among samples (P=0.00) as CM2 was given highest score (6.92) then followed by CM1 (6.21) and GM (5.61). For products ranking, CM2 received the most 1st choice ranking by 51.75% and GM received the least as
19.58%. From the result of bacterial count, the three products are safe for consumers in term of no harmful bacteria encountered for PCA and Coliform. For sensory evaluation, goat milk had the least preference compared to cow milk samples.
Moreover, the cow milk with basic milk components the same with CM2 was the most favorite milk for most panelists.
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protein, lactose, SNF, FP and pH to (Potocnik et al 2011; Getaneh et al. 2016; Devendra et al 1996; Walstra et al., 2006). 
However, TS of CM1 and CM2 is agree with Woldemariam et al. 2017, but lower than result by Devandra et al., 1996 
stated that TS from cow  was 15.5% and 3.9% for goat milk. 

Introduction
Goat milk is considered as another good complete food produced by goats, small ruminants, who require less feed and
easier to handle than dairy cows. However, goat produces around 0.5 liter of milk per day to 2-4 Liter for specialized
breed such as Saanen, Nubian, Alpine, LaMancha and Toggenburge (Peacock, 1996). Since human population gain every
day, substitution of cow milk from other origins started to increase, like from buffalo, goat and mare. Goat milk become a
topic for current studies may be attributed to the nutritional, health, and therapeutic benefit regarding to goat milk
consumption (Robeiro et al. 2010). Goat milk has lower allergic potential compared to cow milk (Silanikoveet al. 2010)
and this may due to better digestibility (Egypto et al. 2013) due to differences of amount and structure of whey protein
(Albenzio and Santillo 2011) and the smaller size of fat globules (Attaie and Richter 2000). ). By the way, the problem on
acceptance of products from goat milk is their intense taste and aroma compared to cow’s milk (Costa et al. 2016) cited
by Dimitrellou et al., 2019. Therefore, the study on the physiochemical and preferences of goat and cow milk was
conducted.

Objective
The research generally aimed to evaluate preferences of general customers on goat milk. Specifically, aimed to:

1. To enumerate microorganisms and physiochemical properties in goat and cow milk products.
2. To determine the preferences of cow and goat milk products.
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Methodology
To obtain the objectives of the study, milk samples were subjected to laboratory analysis for microorganisms and
physiochemical, then sensory evaluation was conducted with total of 143 panelists including lecturers, researcher,
students, and general customers around RUA who were from 18 to 65 years old from September to November 2020.
Laboratory analysis
For basic milk composition such as fat, protein, lactose, total solid (TS), solid non fat (SNF), and freezing point were
analyzed with MilkoScanTM Mars (FOSS-Denmark compliant with AOAC and IDF (International Dairy Federation). pH
was analyzed using pH meter (LAQUA:pH meter F-71 Horiba 2016), TSS was analyzed by Refractometer (ATAGO, JP).
Titratable Acid (TA) was performed according to AOAC method no. 947.05 (AOAC 1990). For Total Plate Count was
performed followed Standard Pour Plate (AOAC method 966.23) and Coliform was performed followed the test method
by Ludemann and Hyde 2015. Bacteria were counted at 24hr and 48hr.

Sensory Evaluation process
A preference test was carried out with the aim to evaluate sensory properties of milk samples. Three milk samples were
used in the study; one Goat Milk (GM) and 2 local cow milk samples coded as Cow Milk 1 (CM 1) and Cow Milk 2 (CM
2). GM was purchased from abroad (UHT) and other two cow milk samples were produced locally in Cambodia from
farm 1 and farm 2 purchased from supermarkets and company’s vendor in PP as pasteurized type at the same day and
same shelf life. The samples (approximately 15 ml each) were presented in uniform plastic cups and coded with random
2-digits numbers. Milk were conditioned to room temperature to allow a serving temperature that is above refrigeration
temperature, as suggested by Hough et al. 1992 based on the regulation of the International Dairy Federation (IDF)
Standard 99:180 Sensory Evaluation of Dairy Products. These samples were evaluated for color, aroma, mouth feel, flavor
and general acceptability using a 9 -point hedonic scale ranging from 1(‘dislike extremely to 9 (“like extremely)
(Meilgaard et al. 1991). Drinking water and crackers were provided to panelists who were instructed to eat some crackers
and rinse properly between testing. All panelists evaluated each sample monadically.

Statistical analysis: Significance was established at P<0.05. All data were recorded in excel program and analyzed for
statistical significance with ANOVA and Turkey ‘s Honest significant Difference (HSD) test in IBM SPSS version 21.

Table 1: Basic milk composition

Conclusion
For bacterial counts, we found no harmful bacterial encountered in these milk samples which show the safety during 
processing and packaging of these products. According to the laboratory analysis for basic milk composition, cow milk 
produced locally had similar milk composition to most literature review while goat milk sample purchased from a 
company abroad had lowest milk contents. From the sensory evaluation, we can conclude that goat milk had least 
preference compared to cow milk samples and the cow milk with basic milk composition like cow milk 2 was ranked 
and scored as best choice among the other samples. However, as we had only one goat milk sample, our conclusion may 
be a little bit bias for sensory evaluation. 

Samples Fat (%) Protein 
(%)

Lactose 
(%) SNF (%) TS (%) FP (oC) pH Total Soluble Solid 

(oBrix)
Titratable Acidity 

(%)

GM 2.2 1.58 2.61 4.53 6.60 -0.27 6.73 8.6 0.17

CM1 3.54 2.90 4.69 8.27 11.80 -0.50 6.5 11.7 0.24

CM2 3.55 3.34 4.16 8.12 11.75 -0.47 6.61 13.25 0.17

Samples General bacteria 
(PCA) Coliform

GM none none

CM1 none none

CM2 none none

Table 2: Microbial loads in milk products

Samples 
Codes N Color Aroma ns

Flavor Mouth feel General 
acceptability

GM 143 5.92 ±2.01 a 6.05±2.14 5.18±2.03 a 5.67±1.89 a 5.61±1.96 a

CM1 143 6.75 ±1.72 b 5.89±1.89 6.01±1.88 b 6.15±1.88 ab 6.21±1.81 b

CM2 143 6.79 ±1.49 b 6.31±1.75 6.77±1.81 c 6.65±1.62 b 6.92±1.69 c

P-Value 0.00 0.18 0.00 0.00 0.00

Table 3: Sensory evaluation of milk products

Based on 1-9 hedonic point scale (9 extremely like and 1 extremely dislike)
a-c Means within a column with different superscript differ significantly (P<0.05) 

Figure 1. Lab Processes and Sensory Evaluation
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Table 2 shows result of bacterial counts in milk products. There was no bacterial colony encountered for both PCA and 
Coliform bacteria which shows good hygiene of these products both during processing and packaging. 
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Figure 4: Products ranking as 1st Choice

Table 3 is the result of sensory evaluation on color, aroma, Flavor, Mouthfeel, and General Acceptability. There were 
143 panelist, 67 (46.85%) were female as shown in Figure 2. 
Types of panelists for the sensory evaluation were RUA lecturers and researcher 15.39%, students 77.62% and general 
customer 7% as shown in Figure 3. For color, GM was scored 5.92 lower significantly than CM 1 (6.75) and CM2 (6.79) 
but no significant differences between CM1 and CM2 (Table 3). However, there was no significant differences among 
samples for aroma (P>0.05) as shown in Table 3 and results ranged from 5.89 to 6.31. For flavor, there were high 
significant differences among samples (P=0.00), CM2 was scored highest (6.77) then followed by CM1 (6.01) and GM 
(5.18). For  mouth feel, there were significant differences between GM (5.67) and CM2 (6.65) while no significant 
differences among GM and CM1 (P>0.05) and between CM1 and CM2 (P>0.05). For general acceptability, there were 
significant differences among milk products  (P=0.00) as CM2 was given the highest score of 6.92 followed by CM1 
(6.21) and GM (5.61).  

Figure 4 shows the results of products ranking by panelists as 1st Choice. CM2 received the most rating by 74 panelists 
(51.75%) for 1st choice, then followed by CM1 as 41 (28.67%) and GM as 28 panelists (19.58%). 

Results and Discussion
In Table 1, GM sample had milk fat, protein, lactose, SNF, TS, FP and TSS much lower than literature reviews as 
mentioned by Kapadiya et al., 2016; Potocnik et al., 2011; Walstra et al., 2006; Ali 2006;  Devandra et al., 1996. 
However, pH of GM (6.73) was similar report of Walstra et al., 2006 that normal milk pH range from 6.5 – 6.7 and TA of 
GM is a bit higher than literatures that stated that raw milk TA ranges from 0.12 to 0.15% but it may increase by age and 
protein as stated by Schmidt et al., 1996 and Dimitrellou et al., 2013 and Fabro et al. 2006). Our GM sample is a UHT 
type which is produced around 1 month before analysis happened.

Table 1 presents results on physiochemical of milk samples. The result shows that CM1 and CM2 have similar milk fat, 
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