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Addition of Lemna (Lemna minor) in Goat Rations: Effect on Milk 

Composition and Fermentation Product Characteristics 
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ABSTRACT. This study evaluated the effect of Lemna minor supplementation in dairy goat feed on milk fat and fatty acid 

composition. The results showed that the addition of L. minor significantly altered the milk fat profile, which may influence the 

quality of fermented dairy products. Fresh goat milk and milk from goats fed with L. minor were used as the primary raw materials 

for producing fermented products such as yogurt and kefir. The objectives of the study were: (1) to compare the composition of 

fresh milk produced by goats fed a basal diet and those fed a diet supplemented with L. minor, and (2) to compare the characteristics 

and composition of fermented milk products, namely yogurt and kefir, made from both types of goat milk. The research was 

conducted as a laboratory experiment. The observed variables included fresh milk composition, viscosity, color profile of fermented 

milk, and fatty acid composition of the fermented products. The results indicated that both fresh goat milk and Lemna-supplemented 

goat milk met the Indonesian National Standard (SNI) for milk quality, with no significant differences between them. Viscosity 

differed between yogurt and kefir products, whereas the color profile was not influenced by the type of milk used. The saturated 

chain fatty acid (SCFA) content in Lemna goat milk was 8.91%, while in the fermented products it was 0.99% and 1.17%, 

respectively. The polyunsaturated fatty acid (PUFA) content in Lemna goat milk was 17.48%, decreasing to 15.20% in the 

fermented products. 
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INTRODUCTION 

Many factors influence the composition of 

milk and fermented dairy products. These factors 

include animal species (Djordjevic et al., 2019), 

type of raw material (Farag et al., 2022), storage 

duration (Santis et al., 2019) environment 

conditions, and feed (Hammam et al., 2022). 

Among these, feed is a major determinant of milk 

composition and quality (Kholif and Olafadehan, 

2022). The fatty acid (FA) composition of milk is 

particularly affected by the fat content of the feed 

(Cosentino et al., 2021, Sylvie et al., 2021). The 

inclusion of polyunsaturated fatty acid (PUFA) rich 

oils in the diet leads to changes in the milk’s fatty 

acid profile (Castro et al., 2019). Supplementation 

of dairy rations with seed oils, vegetable oils, 

microalgae, phytogenic feed additives, and specific 

grasses can enhance the FA content of milk and its 

derived products. An increased FA content in milk 

contributes to the development of healthier dairy 

products and may provide anticarcinogenic 

benefits for human health (Kholif and Olafadehan, 

2022). 

The fatty acid profile of milk fat is a critical 

indicator for evaluating the nutritional quality of 

feed ingredients provided to dairy animals. Lemna 

minor (duckweed) is a plant rich in essential 

nutrients and is considered a promising alternative 

feed ingredient for dairy goats, including a notable 

content of fatty acids. The total fatty acid content in 

L. minor  is high in polyunsaturated fatty acids 

(PUFAs), reaching 53.90 g FAME/100 g (Miltko et 

al., 2024). Moreover, L. minor has significant 

potential as a high quality, cost effective, and easily 

cultivated feed source. Therefore, it is important to 

assess the composition of milk produced by goats 

whose diets are supplemented with L. minor.  

The composition of milk plays a significant 

role in determining the quality of fermented dairy 

products. Milk fermentation outcomes are highly 

correlated with both the content and composition of 

milk fat. Currently, fermented products such as 

yogurt and kefir are widely developed and 

consumed due to their nutritional value and health 

benefits. The fatty acid content of milk directly 

influences the nutritional quality of these products 

(Paszczyk et al., 2020). Furthermore, the type of 

milk used as a raw material affects the fatty acid 

composition of the resulting dairy products. Yogurt 

made from goat milk contains a high concentration 

of fatty acids, including six major types 

(Sumarmono et al., 2023). Kefir produced from 

Bulgarian goat milk has been reported to contain 

elevated levels of monounsaturated fatty acids 

(MUFA) and polyunsaturated fatty acids (PUFA), 

amounting to 25.38 g/100 g fat and 5.75 g/100 g fat, 

respectively (Dimitrova et al., 2024). In addition, 

goats fed with Camelina Sativa flowers produced 

milk and kefir with improved nutritional profiles, 

higher MUFA and PUFA contents and reduced 

saturated fatty acids (SFA) (Colonna et al., 2021). 
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Therefore, this study was conducted to compare the 

composition of fresh milk produced by Sapera 

goats with and without L. minor supplementation, 

as well as the physicochemical characteristics of 

the resulting fermented products.  

MATERIALS AND METHODS 

Material 

The primary material used in this study was 

goat milk obtained from Mendha Adikara Farm, 

located in Sokaraja, Banyumas Regency. The goats 

used were of the Sapera breed, a crossbreed 

between Saanen and Etawa goats, in their second 

lactation period and with an average body weight 

of approximately 40 kg. The feed composition 

consisted of a balanced ratio of 60% forage and 

40% concentrate. The forage provided was 

Pakchong grass, while the concentrate consisted of 

onggok, pollard, bran, Distillers Dried Grains with 

Soluble (DDGS), Soybean Meal (SBM), seno 

copra, East Java copra, palm oil, bread/biscuits, 

Corn Gluten feed (CGF), corn, soybeans, and 10% 

tofu dregs. The diet was supplemented with 4% L. 

minor meal. The goat milk samples used in this 

study included fresh milk from goats fed with the 

basal diet and milk from goats fed with rations 

containing 4% (w/w) L. minor. L. minor has 

significant potential as an alternative protein source 

due to its affordability and ease of cultivation. The 

inclusion of L. minor in sheep feed has been shown 

to improve feed intake and production performance 

(Gule et al., 2023). Furthermore, feeding 3% dried 

L. minor has been reported to enhance milk 

production (Christi and Tanuwiria, 2019). 

Research also indicates that the addition of 2–3% 

dried L. minor in concentrate feed leads to higher 

milk production compared to rations without L. 

minor  (Tanuwiria and Christi, 2020). These 

findings suggest that L. minor supplementation can 

effectively enhance production performance. 

Method 

Fresh goat milk samples were transported to 

the laboratory in a cooler and subsequently 

analyzed for their composition. The milk was 

processed into two types of fermented products: 

yogurt and kefir, resulting in four treatment groups: 

(1) goat milk yogurt (SKY), produced from milk of 

goats fed a basal diet; (2) goat milk Lemna yogurt 

(SKLY), produced from milk of goats fed a diet 

supplemented with 4% L. minor flour; (3) goat milk 

kefir (SKK), from milk of goats fed a basal diet; 

and (4) goat milk Lemna kefir (SKLK), from milk 

of goats fed a diet with 4% L. minor flour. 

Observed parameters included the composition of 

fresh milk, as well as the viscosity, color profile, 

and fatty acid composition of the fermented 

products. 

Research Procedure 

Milk sampling 
A total of 7 litres of milk was collected from 

Mendha Adikara Farm, which produces fresh milk 

from Saanen and Peranakan Etawa (Sapera) 

crossbred goats. The milk samples consisted of two 

types: fresh milk (from goats without L. minor 

supplementation) and Lemna milk (from goats fed 

a diet supplemented with L. minor). A 14-day 

preliminary feeding period was conducted, during 

which goats received supplemental L. minor flour. 

Milk was collected twice daily, at 07:30 and 16:00, 

then stored in a freezer and composited to obtain 

a homogeneous sample. Milk quality analysis was 

performed prior to processing into fermented 

products. 

Milk sample testing 
Each sample of fresh goat milk and 

composite lemna goat milk was analyzed using 

a Lacto Scan at the Dairy Livestock Laboratory, 

Faculty of Animal Science, Universitas Jenderal 

Soedirman.  

Yogurt making procedure 
Frozen milk samples were thawed at room 

temperature. A total of 3 litres of goat milk from 

each treatment was pasteurized at 83°C for 

5 minutes, then cooled to 43°C. Yogourmet starter 

culture (Lallemand Inc., Canada) was added at 

a rate of 3 g per liter. The mixture was stirred until 

homogeneous, then dispensed into 300 mL jars. 

Fermentation was conducted at 43°C for 4 hours, 

with five replications for each treatment. 

Kefir preparation procedure 
Frozen milk samples were thawed at room 

temperature. A total of 3 liters of goat milk per 

treatment was pasteurized at 72°C for 5 minutes, 

and then cooled to 28°C. Yogourmet kefir starter 

culture (Lallemand Inc., Canada) was added at 

a rate of 3 g per litre. The mixture was stirred until 

homogeneous and poured into 300 mL jars. 

Fermentation was carried out at room temperature 

(25°C) for 20 hours, with each treatment replicated 

accordingly. 

Viscosity measurement (Abbas et al., 2010) 
Viscosity measurements were conducted 

using a Zahn Cup with slight modifications. The 

sample temperature during measurement was 
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maintained at 25°C. A Zahn Cup No. 1 was used, 

with flow times controlled between 35 and 80 

seconds. Each sample was gently stirred 10 times 

using a stir bar over a period of 60 seconds. The 

Zahn Cup was immersed in the sample for 1 to 

5 minutes until it reached a volume of 44 ml. The 

cup was then vertically lifted using the ring handle 

with a quick and smooth motion. The flow time was 

recorded immediately as the liquid began to flow, 

ensuring the lift height did not exceed 15 cm. 

Timing was stopped at the first flow interruption 

(breakpoint), and the flow time was recorded. 

Viscosity was calculated using a predetermined 

formula, as follows: 
V = k (t - c) 

Description: V: kinematic viscosity (cP), k: constant 

(1.1), t: outflow time (Chase seconds), 

c: time constant (29) 

Color profile measurement (Fadhlurrohman 

et al., 2023) 
Color index measurements were performed 

using a color reader. The device was powered on 

by pressing the start button. The sensor was 

positioned near the surface of the sample, and the 

test button was pressed. The displayed value on the 

monitor was recorded. Each yogurt sample was 

measured twice on different surface areas. The 

color measurement results, expressed as L*, a*, and 

b* values, were calculated using the formula 

described by Kamal-Eldin et al. (2020). 

Hue = h* = 𝑡𝑎𝑛−1
𝑎∗

𝑏∗
 

Chroma = C* = √(𝑎∗2 + 𝑏∗2) 

WI = 100 - √((100 − 𝐿∗)2 + 𝑎∗2 + 𝑏∗2 

Description: WI = Whiteness Index 

Fatty Acid Measurement of Milk and 

Fermented Products 

Fatty acid analysis was performed using the 

method described by Golay and Dong (2015). The 

fatty acids were classified into saturated fatty acids, 

monounsaturated fatty acids, and polyunsaturated 

fatty acids (Sumarmono et al., 2023). 

Statistical Analysis 

Data were analyzed using T-Test on milk 

composition, physicochemical characteristics and 

fatty acids with Analfollowed by Duncan's test 

using SPSS ver 23. 

RESULTS AND DISCUSSION 

Goat Milk Composition 

The results of the composition analysis of 

fresh goat milk (SK) and lemna-supplemented goat 

milk (SKL) are presented in Table 1. The data show 

no significant differences between the two types of 

milk across the measured parameters. The fat 

content was 5.89% in SK and 6.21% in SKL. The 

solids-not-fat (SNF) values were 8.62% and 9.72% 

for SK and SKL, respectively, while the total solids 

content of SKL was 15.61%. The lactose content 

was 4.71% in SK and 5.33% in SKL. Lactose, the 

primary carbohydrate in milk, is influenced by the 

animal's diet. The protein content was 3.14% in SK 

and 3.55% in SKL. Both SK and SKL had the same 

specific gravity of 1.03 g/ml. The pH values ranged 

around 6.94 in SK and around 6.85 in SKL. 

Supplementation with L. minor in the feed helps 

maintain milk quality and offers a high quality, 

affordable, and readily available alternative feed 

source. These findings indicate that the milk 

produced meets the quality standards set by the 

Indonesian National Standard (SNI). 
 

Table 1. Composition of fresh goat milk and lemna goat 

milk 

Milk composition SK SKL 

Fat (%) 5.89±1.08 6.21±1.41 

Solid Non-Fat (SNF) (%) 8.62±0.23 9.72±0.87 

Total solid (%) 14.82±1.19 15.61±1.95 

Lactose (%) 4.71±0.13 5.33±0.48 

Protein (%) 3.14±0.09 3.55±0.32 

Specific gravity (g/ml) 1.03±0.00 1.03±0.00 

pH 6.94±0.48 6.85±0.33 
Note:  Fresh Milk (SK), Goat Milk Lemna (SKL), SK and SKL 

showed no significant difference. 

 

The quality requirements for fresh milk 

include a minimum protein content of 2.7% and 

a minimum fat content of 3.0%, with no alterations 

in color, odour, or taste (BSN, 2009). The 

American Dairy Goat Association (2002) reports 

average protein and fat contents of 3.0% and 3.8%, 

respectively. The specific gravity of both SK and 

SKL milk samples was 1.03 g/mL, indicating that 

the milk remains within the acceptable quality 

range. Milk is a complete and balanced food 

source, containing proteins, fats, carbohydrates, 

minerals, and vitamins. The supplementation of L. 

minor meal in the diet appears to be a promising 

alternative feed strategy, as it does not compromise 

milk quality. 

Feed contributes approximately 60–70% to 

fulfilling the nutritional requirements for 

maintenance, growth, production, and 

reproduction. The availability of high-quality feed, 

including both forage and concentrates, is essential 

for achieving optimal milk production in dairy 

goats. Animal feed must provide adequate energy 

and protein to meet their nutritional demands. Low-

quality feed can result in reduced milk lactose 

content (Ratya et al., 2017). 
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L. minor was used in this study as an 

alternative feed to reduce feeding costs without 

compromising the quality or grade of milk 

products. Partial supplementation of conventional 

feed with L. minor provided adequate nutrition and 

did not significantly alter milk composition. Milk 

quality is strongly influenced by the adequacy and 

balance of nutrients in the diet. In this study, both 

the basal diet and the L. minor supplemented diet 

met the nutritional requirements of dairy goats, 

resulting in comparable milk composition.  

The similarity in milk composition is closely 

associated with the type of feed provided. L. minor, 

as an alternative feed, contains high levels of 

protein and minerals. Its protein content ranges 

from 20% to 45% (Sonta et al., 2019), while its 

mineral content includes nitrogen (0.8–7.8%), 

phosphorus (0.03–2.8%) (Kittiwongwattana and 

Vuttipongchaikij, 2013), calcium (3.21–7.79%), 

magnesium (14.79–14.98%), and potassium 

(22.76–62.28%) based on total dry weight 

(Nopriani et al., 2014). Therefore, L. minor is 

capable of adequately meeting the nutritional 

requirements of dairy goats for milk production. 

Physicochemical Characteristics of Fermented 

Products (Kefir Yogurt) 

The average values of physicochemical 

characteristics and color profiles of SK and SKL 

fermented products are presented in Table 2. 

Viscosity was significantly affected, whereas the 

color profiles of kefir and yogurt products derived 

from SK and SKL showed no significant 

differences in overall color. The analysis revealed 

a significant effect (P<0.05) on yellowness (b*) and 

chrome. However, lightness, redness, whiteness 

index, and hue were not significantly affected 

(P>0.05).  

Viscosity 
Based on the results of the study, the 

viscosity of yogurt was higher, ranging from 

16.43% to 23.91%, compared to kefir, which 

ranged from 12.61% to 8.06%. A higher viscosity 

value indicates a thicker consistency. Low 

viscosity may result from high water content and 

low total solids. In general, a higher viscosity value 

reflects better product quality, as it helps reduce 

syneresis. Yogurt and kefir showed different 

average viscosity values. Both products were made 

using goat milk of the same origin for each 

treatment, suggesting that the observed differences 

in viscosity were primarily due to the type of starter 

culture used. Viscosity is influenced by the type of 

starter added during the kefir production process 

(Gamba et al., 2020). 

The composition of protein, lactose, and 

total milk solids can increase viscosity. Proteins 

bind water, leading to higher viscosity and 

a smoother texture. When coagulated by acid, 

proteins form a gel, resulting in the thicker texture 

characteristic of yogurt. Higher protein content 

contributes to increased product viscosity 

(Damayanti et al., 2020). However, casein gel at its 

isoelectric pH exhibits reduced water binding 

capacity (whey separation), which leads to 

a decrease in viscosity (Krisnaningsih et al., 2020). 

Color profile (L*, a*, b*, Whitness Index, 

Hue, Chroma) 
The color of the different types of fermented 

products exhibited relatively similar brightness. 

The L* value of yogurt ranged from 70.85 to 71.57, 

while that of kefir ranged from 66.40 to 70.57. The 

goat milk used in this study for producing 

fermented products was white in color. Goat milk 

contains smaller fat globules, which contributes to 

its whiter appearance (Park et al., 2017). L* color 

measurement is important for assessing product 

appearance and its potential influence on consumer 

acceptance (Supadmi et al., 2018). The L* value 

ranges from 0 to 100, with L = 100 indicating pure 

white and L = 0 indicating black (Wuwur et al., 

2021). 

All products exhibited negative redness (a*) 

values, indicating the absence of a predominant red 

hue. The a* values for yogurt products ranged from 

-0.48 to -0.55, while those for kefir ranged from 

- 0.49 to -0.53. The similarity in a* values among 

all products suggests that the red-to-green intensity 

was not significantly different. The a* value 

represents red or green coloration, where higher 

positive values (+a) indicate increased redness (up 

to +80), and lower negative values (-a) indicate 

increased greenness (down to -80) (Wuwur et al., 

2021). The b* values showed a significant 

difference between yogurt and kefir products. 

Yogurt had b* values ranging from 8.69 to 9.11, 

while kefir ranged from 7.05 to 7.56. These values 

indicate that yogurt exhibited a higher yellow 

intensity than kefir. The b* value reflects the 

yellow or blue color intensity, where higher 

positive values (+b) correspond to greater 

yellowness (up to +80), and lower negative values 

(-b) correspond to increased blueness (down to -

80).
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Table 2. Mean physicochemical characteristics and color profile of kefir yogurt fermentation products from fresh goat 

milk and lemna goat milk origins 

Variables 
Product Type 

SKY SKLY SKK SKLK 

Viscosity (cP) 16.43±1.28c 23.91±1.52d 12.61±4.29b 8.06±0.78a 

L* 71.57±8.54 70.85±9.42 66.40±6.61 70.57±8.08 

a* -0.48±0.48 -0.55±0.55 -0.49±0.32 -0.53±0.32 

b* 9.11±0.62b 8.69±0.73b 7.56±0.71a 7.05±0.86a 

Whiteness Index 70.06±8.24 69.48±9.08 65.54±6.57 69.71±8.04 

Hue -3.18±3.37 -3.84±4.23 -3.88±2.87 -4.58±3.07 

Chroma 9.13±0.58b 8.72±0.67b 7.58±0.68a 7.07±0.84a 
Note: Goat Milk Yogurt (SKY), Goat Milk Lemna Yogurt (SKLY), Goat Milk Kefir (SKK), Goat Milk Lemna Kefir (SKLK). Different 

superscripts on the same line indicate significantly different (P<0.05), the absence of superscripts on the same line indicates not significantly 

different (P>0.05). 

 

Whiteness Index (WI) indicates the 

brightness and perceived cleanliness of a product. 

The WI value is an important parameter for 

evaluating product appearance and consumer 

acceptance. WI testing is used to assess how the 

visual appearance of a product influences consumer 

preferences (Supadmi et al., 2018). The WI 

represents the degree of whiteness, correlating with 

the visual perception of color. In this study, the WI 

values did not significantly alter the brightness 

index of the fermented products. The WI values for 

yogurt products ranged from 69.48 to 70.06, while 

those for kefir ranged from 65.54 to 69.71.  

Yogurt and kefir showed no significant 

differences in hue values, and both exhibited 

negative hue values. Hue represents the dominant 

spectral color, which is determined by its 

wavelength and is influenced by chrome, the 

measure of color intensity or purity (Priandana et 

al, 2014). Chroma refers to the degree of color 

saturation, distinguishing a color from neutral grey 

or white. In contrast, fermentation products showed 

significant differences in chrome values. Chroma 

indicates the intensity or vividness of a color, with 

higher values reflecting stronger color intensity. 

Yogurt products exhibited higher chrome values 

than kefir, suggesting a more intense coloration. 

Low chrome values indicate reduced color 

strength, whereas high chrome values reflect 

enhanced color intensity (Priandana et al, 2014). 

Differences in chrome and WI values are 

influenced by the casein microstructure of the 

product and the moisture content of the sample 

(Lara-Castellanos et al., 2021). 
 

Fatty Acid Grouping of Goat Milk and 

Fermented Products 

The results showed that short-chain fatty 

acids (SCFAs) were predominantly found in SKL 

and in the fermented product made from Lemna 

Kefir Goat Milk (SKLK). Unsaturated fatty acid 

(USFA) components were present in SK and in the 

fermented Goat Milk Kefir (SKK). Table 3 presents 

the grouping of fatty acid compositions in milk and 

fermented products. 

 
Table 3. Fatty acid composition grouping of milk and 

fermented products (yogurt and kefir)  

Component 
Treatment 

SK SKY  SKK SKL SKLY SKLK 

SCFA 1.01 1.12 0.86 1.10 1.05 1.29 

USFA 68.60 69.20 70.72 67.46 67.95 66.20 

PUFA  29.53 42.46 31.40 42.04 42.99 42.11 

MUFA 39.07 26.74 39.32 25.42 24.96 24.09 
Note: Fresh Milk (SK), Goat Milk Yogurt (SKY), Goat Milk Kefir 

(SKK), Goat Milk Lemna (SKL), Goat Milk Lemna Yogurt 

(SKLY), Goat Milk Kefir (SKK), Goat Milk Lemna Kefir 

(SKLK). Short Chain Fatty Acid (SCFA), Unsaturated Fatty 

Acid (USFA), Polyunsaturated Fatty Acid (PUFA), 

Monounsaturated Fatty Acid (MUFA). 

 

SK, SKL, and their fermented derivatives are 

rich in both SCFAs and USFAs. Short-chain fatty 

acids, such as methyl butyrate and methyl 

hexanoate, are abundant in goat milk and its 

fermented products. The SCFA contents in SK and 

SKL were 1.01% and 1.10%, respectively. 

Fermented milk products contained 0.99% SCFA, 

while lemna-supplemented milk products 

contained 1.17%. Goat milk is a rich source of both 

SCFAs and USFAs (Curro et al., 2019, Jirillo et al., 

2010). SCFAs provide several health benefits, 

including improved digestibility, involvement in 

cholesterol metabolism, and therapeutic potential 

for patients with malabsorption disorders (Bhatia 

and Tandon, 2021). 

The USFA (unsaturated fatty acid) contents 

of the fermented products made from SK and SKL 

were 69.96% and 67.08%, respectively. USFAs 

play an important role in reducing atherosclerotic 

plaque formation and fatty acid levels through 

esterification (Vieira et al., 2015). Higher 

concentrations of USFAs during the fermentation 

process can enhance the nutritional value of dairy 

products (Sumarmono et al., 2023). Fermented 

products derived from SK or SKL as raw materials 

exhibited a higher proportion of fatty acids. 
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Variations in fatty acid composition can result from 

the fermentation process itself (Yadav et al., 2007), 

as well as from milk heat treatment, 

homogenization, and storage conditions (Paszczyk 

et al., 2020). Table 3 presents the fatty acid 

composition of the fermented products, reflecting 

the nutritional quality resulting from fermentation. 

Fermented milk products are increasingly 

developed due to their unique composition of 

volatile compounds, which significantly influence 

aroma and flavour (Ianni et al., 2020). The 

determination of fatty acid composition in milk and 

fermented milk products is a key factor in 

evaluating their nutritional value and contributes 

significantly to their added value (Hanus et al., 

2018). 

This study demonstrated the presence of 

polyunsaturated fatty acids (PUFAs) and 

monounsaturated fatty acids (MUFAs) in SK, SKL, 

and their fermented products. The results showed 

that the PUFA content in SK was 29.53%, and in 

SKL it was 42.04%. The MUFA content in SK was 

39.07% and in SKL was 25.42%, while in the 

fermented products, MUFA levels were 33.03% 

and 24.53%, respectively. Fermented milk products 

are known to be rich in both MUFA and PUFA 

components (Gu et al., 2021). 

SKL and its fermented products were found 

to contain polyunsaturated fatty acids (PUFAs), 

which is likely due to the high PUFA content in L. 

minor , where approximately 60% of its fatty acids 

are composed of PUFAs (Chakrabarti et al., 2018). 

The fatty acid composition of milk is strongly 

influenced by the fat composition of the animal's 

diet (Bar et al., 2020). The high PUFA content in L. 

minor has also been reported by other researchers 

who studied milk production with PUFA 

supplementation. The addition of PUFA-rich feed 

has been shown to increase the yield of sheep milk 

enriched in PUFAs (Nudda et al., 2020). For 

example, feeding cottonseed meal has been 

reported to improve milk production and increase 

the MUFA and PUFA content in milk 

(Ponnampalam et al., 2024). Similarly, 

supplementation with Schizochytrium sp., a PUFA-

rich microalga, at doses of 20–30 grams per day, 

has been shown to enhance the quality of milk and 

dairy products. The presence of unsaturated fatty 

acids, particularly PUFAs, in milk provides several 

health benefits, including anti-inflammatory effects 

and protection against atherosclerosis, thrombosis, 

and cardiovascular diseases, as well as supporting 

optimal brain development (Zisis et al., 2022). 

CONCLUSION 

The composition of fresh goat milk and 

lemna-supplemented goat milk meets the quality 

standards established by SNI. The physicochemical 

characteristics of the fermented products show 

differences in viscosity between yogurt and kefir. 

The color profile of yogurt and kefir produced from 

both fresh and lemna goat milk is not significantly 

affected by the milk source. The concentration of 

short-chain fatty acids (SCFAs) in fermented milk 

products is 0.99% for fresh goat milk and 1.17% for 

lemna goat milk. The polyunsaturated fatty acid 

(PUFA) content is 17.48% in lemna goat milk and 

15.20% in the fermented products. PUFAs play a 

crucial role in reducing inflammation, preventing 

cardiovascular diseases, and supporting brain 

development. 
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