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Abstract 

Increasing interest in healthy lifestyles has driven the demand for functional foods. Yogurt enriched 

with bioactive-rich wedang uwuh may provide additional antioxidant and probiotic benefits, while foam 
mat drying offers a practical method for producing a stable powdered product. This study was conducted 

to evaluate the effects of wedang uwuh extract concentration and drying temperature on the physical 

characteristics, antioxidant activity, and microbiological properties of yogurt drink powder.  
A randomized block design (RBD) with 2 factors was applied, consisting of wedang uwuh extract 

concentrations of 0%, 3%, 6%, 9%, and 12% and drying temperatures of 50, 60, and 70 °C. A coating 

agent of 15% egg white and 20% maltodextrin was used. Data were analyzed using analysis of variance 
(ANOVA) at a 95% confidence level and further tested using Duncan’s multiple range test (DMRT). 

The results showed that wedang uwuh concentration and drying temperature significantly affected  

yield, color, total soluble solid (TSS), antioxidant activity, and lactic acid bacteria (LAB), but had no 

significant effect on dissolution time. The optimal treatment was 12% wedang uwuh extract dried at  
60 °C, producing a yield of 26.62%, L* value of 92.37, a* value of 4.16, b* value of 22.73, dissolution 

time of 29.69 seconds at 25 °C and 10.10 seconds at 40 °C, TSS of 9.77°Brix, antioxidant activity of 

86%, and total LAB count of 3.15×10¹¹ CFU g-1. These findings demonstrate the potential for developing 
a fortified wedang uwuh yogurt drink powder as a functional food product with antioxidant and probiotic 

properties. 
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INTRODUCTION 

Public awareness of the importance of 
maintaining good health through healthier dietary 

habits continues to grow. These changing dietary 

habits are encouraging people to choose foods  
that not only serve as a source of nutrition but also 

provide additional health benefits. Food products 

with these characteristics are known as functional 

foods, which, in addition to meeting basic 
nutritional needs, contain bioactive components 

capable of producing positive physiological  
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effects on health (Karelakis et al., 2020; Setiawan 
et al., 2024). Growing interest in functional foods 

has also driven the development of various food 

products that offer additional health benefits. 
One of the most widely consumed functional 

foods is yogurt. Yogurt is a fermented milk 

product produced through fermentation by lactic 

acid bacteria (LAB). It is known to provide 
various health benefits, particularly by helping 

maintain the balance of the gut microbiota.  
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In addition, yogurt contains various bioactive 

compounds that may contribute to antioxidant 
activity and support the immune system 

(Krisnaningsih et al., 2020). The high level of 

public interest in yogurt is reflected in the 

increasing consumption of this product in 
Indonesia, which accounted for approximately 

28% of total dairy product consumption in 2022 

(Wisnawa, 2022). This trend has encouraged the 
development of various yogurt innovations with 

different forms and flavors, as well as enhanced 

functional benefits (Lebdoyono et al., 2025). 

One emerging innovation in the yogurt market 
is yogurt drinks, yogurt-based beverages with  

a thinner consistency that makes them easier  

to consume. These products have great potential 
for further development through fortification with 

natural ingredients rich in bioactive compounds  

to enhance their functional benefits. Various 
studies have shown that the addition of fruit 

extracts, herbs, or spices to yogurt can increase 

antioxidant activity and provide additional health 

benefits (Dhawi et al., 2020; Melia et al., 2022; 
Sibuea and Siantar, 2022). One natural ingredient 

with potential as a source of bioactive compounds 

is wedang uwuh. 
Wedang uwuh is a traditional herbal beverage 

originating from Yogyakarta and prepared using 

various spices, such as ginger, lemongrass, 
cinnamon, cardamom, sappanwood, clove buds, 

nutmeg leaves, and cinnamon leaves (Lau et al., 

2022). This combination of spices is known to 

contain various bioactive compounds, including 
flavonoids, alkaloids, saponins, tannins, and 

triterpenoids, which have antioxidant properties 

(Widanti et al., 2019; Harijono et al., 2021; 
Dewatisari and Hariyadi, 2024). Furthermore, 

wedang uwuh has also been reported to exhibit 

immunomodulatory effects and may help reduce 

blood glucose levels (Widyaningsih et al., 2020). 
Previous research has shown that the addition of 

3% wedang uwuh extract to yogurt can enhance 

antioxidant activity without compromising the 
physical, chemical, or sensory quality of the 

product (Anjani et al., 2024). 

However, yogurt drinks have a limited shelf 
life because their high-water content makes them 

susceptible to spoilage. Liquid yogurt products 

generally last less than 1 day at room temperature, 

approximately 14 days under refrigeration, and  
up to 21 days at 4 to 5 °C (Kasmiyetti et al., 2022). 

These conditions pose challenges for storage and 

distribution because they require a cold chain. 

One possible solution is to turn yogurt drinks into 

powder through a drying process. 
One drying method that can be used is foam 

mat drying, a technique for liquid materials that 

are first converted into foam using a foaming 

agent, thereby increasing the surface area of the 
material and accelerating the rate of the drying 

process (Amini et al., 2023). Foam mat drying is 

considered relatively simple, cost-effective,  
and capable of operating at moderate drying 

temperatures, thereby helping to preserve the 

sensory quality and nutritional content of the 

product (de Carvalho et al., 2017; Adipratama  
et al., 2024). 

Foaming agents that can be used in the foam 

mat drying method include egg white, while 
maltodextrin functions as an encapsulating and 

stabilizing agent. The combination of egg white 

and maltodextrin can form and maintain foam 
stability, thereby increasing the surface area of  

the material and accelerating the drying process 

(Abidin et al., 2019). In addition, maltodextrin  

can form a film layer that protects the active 
components of the material from heat-induced 

degradation, helps prevent browning, and inhibits 

crystallization (Ihsani et al., 2024). Meanwhile, 
egg white plays a role in foam formation  

and stability by increasing the surface area of  

the material, reducing surface tension, and 
forming a porous structure that facilitates water 

evaporation. This structure also helps to maintain 

product quality, including color, flavor, nutrient 

content, and the viability of LAB during the 
drying process (Haryanto, 2007; Miskiyah et al., 

2019). 

However, the drying process has the potential 
to affect the chemical characteristics and stability 

of the bioactive compounds present in the product. 

Excessively high drying temperatures can cause 

the degradation of antioxidant compounds.  
At the same time, variations in wedang uwuh 

extract concentration can affect the bioactive 

compound content and antioxidant activity of  
the final product. Research on the combined 

effects of wedang uwuh concentration and drying 

temperature on the physical characteristics, 
antioxidant activity, and microbiological 

properties of yogurt drink powder remains 

limited. Therefore, this research was conducted to 

investigate the effects of different wedang uwuh 
concentrations and drying temperatures on the 

yield, color, dissolution time, total soluble solids, 

antioxidant activity, and total LAB count of 
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yogurt drink powder, thereby identifying the 

optimal treatment combination for producing  
a practical powdered functional beverage with 

potential health benefits. 

MATERIALS AND METHOD 

Materials and equipment 
The materials used in this research included 

fresh cow milk obtained from a dairy farm in 

Baturaden, Purwokerto, Central Java, and skim 
milk (Indoprima). The yogurt starter culture  

used was Lactina, which contains Lactobacillus 

bulgaricus and Streptococcus thermophilus.  

Other ingredients consisted of ginger, lemongrass, 
cinnamon, cardamom, sappanwood, clove buds, 

nutmeg leaves, and cinnamon leaves obtained 

from Pasar Wage, Purwokerto, Central Java,  
as well as sugar (Gulaku), carboxymethyl 

cellulose/CMC (Koepoe-Koepoe), maltodextrin, 

eggs, soy lecithin, de Man Rogosa and Sharpe 
Agar (MRSA) medium (Merck), 2,2-diphenyl-1-

picrylhydrazyl (Sigma Aldrich), and methanol. 

The equipment included a fermenter, mixer, 

cabinet dryer, color reader, refractometer, UV-Vis 
spectrophotometer, autoclave, oven, laminar air 

flow cabinet, incubator, and laboratory glassware. 

Experimental design 
This research applied a randomized block 

design (RBD) with 2 factors. The first factor was 

wedang uwuh extract concentration: 0%, 3%, 6%, 
9%, and 12%. The concentration levels were 

selected based on previous research (Anjani et al., 

2024). The second factor was drying temperature: 

50, 60, and 70 °C. These temperatures were 
selected based on the foam mat drying 

temperature range of 50 to 80 °C (de Carvalho  

et al., 2017; Adipratama et al., 2024). Overall,  
15 treatment combinations were obtained, with 

each treatment replicated 3 times. 

Preparation of wedang uwuh extract 

Wedang uwuh was prepared by drying the 
spices, followed by weighing 4 g of ginger, 1 g of 

lemongrass, 1 g of cinnamon, 1 g of cardamom,  

1 g of sappanwood, 0.5 g of clove buds, 0.2 g of 
nutmeg leaves, and 0.3 g of cinnamon leaves.  

The ingredients were then mixed with 170 ml of 

mineral water (Lau et al., 2022; Winasih et al., 
2023). The spice mixture was macerated for  

48 hours and subsequently extracted using 

Microwave-Assisted Extraction (MAE) for 15 

minutes before being filtered. 

Preparation of yogurt drink powder 

Yogurt was prepared by pasteurizing fresh 
cow’s milk containing 10% (w/v) skim milk at  

70 to 80 °C for 15 minutes. After cooling, 5% 

(v/v) yogurt starter was added, and the mixture 

was incubated for 24 hours (Latifasari et al., 
2023). Yogurt drink was prepared by mixing plain 

yogurt with a 25% (w/v) sugar solution at a 1:2 

ratio and 0.5% (w/v) CMC (Latifasari et al., 
2024). The wedang uwuh extract was then added 

at concentrations according to the treatment. 

Foam was prepared by whipping 15% (w/w) egg 

white, 20% (w/w) maltodextrin, and 0.25% (w/w) 
soy lecithin for 7 minutes (Malik and Sharma, 

2019; Miskiyah et al., 2019). The mixture was 

homogenized and dried for 6 hours, then blended 
and sieved through a 60-mesh sieve.  

Analysis 

The analyses conducted on the samples 
included yield (AOAC, 2016), color using a color 

reader (Setyawardani et al., 2021), dissolution 

time measured using a stopwatch until the sample 

completely dissolved (Husni et al., 2020),  
total soluble solids (TSS) using a handheld 

refractometer (Safitri et al., 2024), and antioxidant 

activity using the DPPH method (Kamoda et al., 
2021). Total LAB in the yogurt before drying  

and in the resulting yogurt powder samples were 

determined using the total plate count (TPC) 
method on MRS Agar (Ragab et al., 2023). 

Statistical analysis 

The data were statistically analyzed using  

two-way analysis of variance (ANOVA) at a 95% 
confidence level. When significant differences 

were observed, the analysis was followed by 

Duncan’s multiple range test (DMRT). The 
optimal treatment was determined using Zeleny’s 

multiple attribute method. 

RESULTS AND DISCUSSION 

Yield 
Yield refers to the proportion of dry weight 

obtained after drying compared to the initial  

wet weight before the drying process. The yield of 
the yogurt drink powder fortified with wedang 

uwuh extract ranged from 25.08 to 28.37% 

(Figure 1). The ANOVA results demonstrated  
that variations in drying temperature and wedang 

uwuh concentration significantly affected the 

yield of the final product (p < 0.05). Although the 

differences among treatments were relatively  
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slight, the yield tended to decrease as drying 
temperature increased. Higher temperatures 

resulted in greater water evaporation, leading to 

lower moisture content in the product and 

ultimately decreasing yield (Santi et al., 2021). 
Yield tended to increase with increasing 

concentration of added wedang uwuh. This 

occurred because a higher concentration of the 
extract increased the solid-to-water ratio in the 

product, resulting in a higher yield. The increase 

in yield was consistent with an increase in the 

product’s moisture content, as yield and moisture 
content are known to increase consistently 

together (Prabaningrum et al., 2022). 

Color 
Color is an important physical quality 

parameter that can indicate changes during 

processing. The L* value (0 to 100) represents 
lightness, with a lower value indicating a darker 

color. Drying temperature did not significantly 

affect the L* value (p > 0.05). The absence of 

significant differences in L* values among drying 
temperature treatments may be attributed to the 

drying temperatures being below 80 °C, resulting 

in relatively minor color changes and limited 
thermal degradation of the natural pigments 

(Ramanda et al., 2026). In contrast, wedang uwuh 

extract concentration significantly affected the L* 
value (p < 0.05), with higher concentrations 

producing darker colors due to greater pigment 
intensity. The color measurement results are 

presented in Table 1. 

Variations in drying temperature and wedang 

uwuh extract concentration significantly affected 
the a* (red-green) and b* (yellow-blue) values  

(p < 0.05). The a* values ranged from 0.72 to 

4.16, indicating a reddish tendency, which was 
mainly attributed to the presence of brazilein 

pigment from sappanwood (Fadhilah et al., 2023). 

Meanwhile, the b* values ranged from 15.90 to 

22.73, indicating a yellowish tendency.  
This color characteristic may be associated 

with pigment changes in sappanwood under acidic 

conditions, which can cause the red pigment to 
shift toward orange (Saraswati, 2016). Increasing 

the wedang uwuh extract concentration increased 

the a* and b* values due to the greater pigment 
content. In contrast, increasing drying 

temperature decreased both values, likely due to 

heat-induced pigment degradation (Sari, 2018). 

Overall, the yogurt powder exhibited a yellowish-
white color, consistent with findings for yogurt 

powder containing kecombrang extract produced 

using the same foam mat drying method and 
foaming agent (Naufalin et al., 2024). Similarly, 

soybean milk yogurt powder produced using the 

foam mat drying method exhibited a yellowish-
white color (Hayati et al., 2024). 

 
Figure 1. Yield analysis of wedang uwuh yogurt drink powder 

Note: Different superscript letters indicate significant differences (p < 0.05). Uppercase letters are used 

for concentrations and lowercase letters for temperature 
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Dissolution time 

Yogurt powder fortified with wedang uwuh 
extract had a dissolution time ranging from 29.58 

to 29.85 seconds when brewed with water at 25 

°C and from 10.00 to 10.15 seconds when brewed 

with water at 40 °C (Table 2). The effects of 
drying temperature and wedang uwuh extract 

concentration did not significantly influence  

(p > 0.05) the product’s dissolution time. This 
indicates that variations in drying temperature and 

wedang uwuh extract concentration did not cause 

significant changes in dissolution time. Consistent 

with the research by Apriyan et al. (2025),  
the temperature applied during the production of 

the functional beverage wedang pokak did not 

show a significant effect on dissolution time.  

Generally, dissolution time is affected by 

several factors, including particle size and particle 
morphology, surface properties, and storage 

conditions of the instant beverage powder (Suhag 

et al., 2024). Liquid temperature is known to 

influence the rehydration process of instant 
powder. Higher temperatures can increase 

molecular mobility, reduce surface tension and 

viscosity, and weaken intermolecular forces, 
thereby accelerating the dissolution process (Jiang 

et al., 2025). The dissolution time measurement 

results are presented in Table 2. 

Total soluble solids (TSS) 
The TSS content of yogurt is the soluble 

components of the product, consisting of total 

 

Table 1. Color of the wedang uwuh yogurt drink powder 

Drying 

temperature (°C) 

Concentration of 

wedang uwuh (%) 

Color 

L* a* b* 

50 0 97.10±0.00E 0.72±0.07Aa 15.90±0.72Aa 

3 95.17±0.06D 2.31±0.02Bb 18.31±0.48Ba 
6 94.13±0.23C 2.70±0.61Ba 18.17±0.30Ba 

9 93.00±0.00B 3.41±0.33Ca 19.70±1.05Ca 

12 92.33±0.15A 3.47±0.07Cb 19.71±0.35Cb 

60 0 95.93±0.06E 1.73±0.29Ab 17.64±0.12Ab 
3 95.10±0.26D 2.06±0.05ABb 18.22±0.78Aa 

6 94.30±0.20C 2.30±0.26Ba 18.55±0.17Aa 

9 93.30±0.10B 3.03±0.38Ca 20.74±0.87Ba 
12 92.37±0.15A 4.16±0.05Dc 22.73±0.28Cc 

70 0 95.87±0.49D 1.43±0.51Ab 18.03±0.85ABb 

3 95.37±0.20CD 1.70±0.29ABc 17.54±0.29Aa 

6 94.53±0.15C 2.10±0.27Bb 17.98±0.86ABa 
9 93.61±0.28B 2.83±0.12Ca 19.49±0.17Ca 

12 92.30±0.79A 3.10±0.17Ca 18.86±0.19BCa 
Note: Different superscript letters indicate significant differences (p < 0.05). Uppercase letters are used for 

concentrations and lowercase letters for temperature 

  
Table 2. Dissolution time of wedang uwuh yogurt drink powder 

Water 

temperature 

Concentration of 

wedang uwuh (%) 

Dissolution time (seconds) 

50 °C 60 °C 70 °C 

Cold water 

(25 °C) 

0 29.64±0.08 29.85±0.16 29.71±0.19 

3 29.75±0.12 29.67±0.15 29.68±0.11 

6 29.77±0.16 29.72±0.13 29.78±0.07 

9 29.83±0.11 29.58±0.12 29.76±0.30 
12 29.65±0.17 29.69±0.19 29.78±0.15 

Warm water 

(40 °C) 

0 10.06±0.03 10.06±0.05 10.13±0.08 

3 10.13±0.04 10.07±0.05 10.00±0.06 
6 10.11±0.15 10.15±0.05 10.04±0.10 

9 10.14±0.07 10.06±0.15 10.02±0.12 

12 10.07±0.01 10.10±0.12 10.02±0.09 
Note: No significant differences were observed among treatments (p > 0.05) 
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residual sugar, lactic acid, and other organic acids 

(Tacazily et al., 2024). The TSS of the yogurt 
drink powder fortified with wedang uwuh extract 

ranged from 9.02 to 10.70°Brix (Figure 2). Drying 

temperature significantly affected the product’s 

TSS content (p < 0.05). Increasing temperature 
enhances moisture removal during the drying 

process. The reduced moisture level results in 

dissolved solids becoming more concentrated, 
leading to a higher measured TSS value. These 

findings are consistent with previous studies 

reporting that increasing drying temperature can 

increase TSS (Degwale et al., 2022; Yudhistira  
et al., 2025). 

Differences in the concentration of wedang 

uwuh extract showed no significant influence  
on the product’s TSS content (p > 0.05). This 

occurred because the addition of wedang uwuh 

extract at concentrations up to 12% did not 
contribute significantly to an increase in the 

amount of total dissolved solids in the product. 

Similar findings were reported in a study where 

the addition of fruit juice with a relatively high 
water content had no significant effect on the  

TSS of yogurt (Zulaikhah and Karseno, 2024). 

Furthermore, the lack of significance in the 
analysis results was also attributed to the 

relatively narrow or small concentration range of 

the juice, resulting in no significant differences in 
the solid components of the product (Zulaikhah 

and Fitria, 2020; Tacazily et al., 2024). 

Antioxidant activity 

Antioxidants help counteract free radicals in 
biological systems that may adversely affect 

living organisms (Munteanu and Apetrei, 2021). 

Antioxidant activity was evaluated based on the 

percentage inhibition of DPPH radicals using a 
UV-Vis spectrophotometric method. The analysis 

was performed on yogurt powder samples 

dissolved in methanol at a ratio of 1:10 (10% w/v). 
The antioxidant activity results are presented in 

Figure 3. 

The addition of wedang uwuh extract and 

drying temperature significantly affected the 
antioxidant activity of the yogurt drink powder  

(p < 0.05). Antioxidant activity increased with 

increasing concentration of wedang uwuh extract. 
Before the addition of wedang uwuh extract, 

antioxidant activity ranged from 21 to 45%, 

whereas after its addition, it increased to 49 to 
90%. This increase may be attributed to bioactive 

compounds present in wedang uwuh, including 

phenolics, flavonoids, and alkaloids, along  

with other bioactive compounds (Shakty and 
Anggreini, 2023). Antioxidant activity is closely 

related to the levels of phenolic and flavonoid 

compounds, which can contribute to free radical 
scavenging (Felicia et al., 2023). The yogurt drink 

powder without added wedang uwuh extract  

had a high antioxidant content of 45%. This is 
because the fermentation process can increase 

antioxidant activity by forming bioactive  
 

 

 

 

 
Figure 2. TSS of wedang uwuh yogurt drink powder 

Note: Different superscript letters indicate significant differences (p < 0.05). Uppercase letters are used 

for concentrations and lowercase letters for temperature 
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compounds through metabolism (Sibuea and 

Siantar, 2022).  
Antioxidant activity generally decreased  

with increasing drying temperature. This may be 

attributed to the heat sensitivity of bioactive 
compounds such as phenols and flavonoids, 

which are secondary metabolites that can undergo 

degradation during high-temperature drying 
(Hradaya and Husni, 2021; Paiva et al., 2023). 

Exposure to high temperature during the drying of 

wedang uwuh has also been reported to reduce its 

antioxidant activity (Septiyani and Rahmawati, 
2019). However, the antioxidant activity in this 

study was still partially retained because bioactive 

compounds do not exhibit the same degree of 
thermal sensitivity. For example, gingerol in 

ginger can be converted into shogaol and 

zingerone, which retain antioxidant activity  
(Jung et al., 2018; Sueishi et al., 2019). Therefore, 

these transformation products may contribute to 

the antioxidant activity remaining after the drying 

process. 

Total lactic acid bacteria (LAB) 

The LAB count in the yogurt drink before 

drying ranged from 2.48×1022 to 2.77×1022  
CFU g-1. Following the drying process, the LAB 

count decreased to 2.45×10¹⁰ to 3.52×10¹¹  

CFU g-1. The total LAB is presented in Table 3. 

The yogurt was fermented with L. bulgaricus  
and S. thermophilus, which are the characteristic 

starter cultures used in yogurt production. During 

fermentation, these bacteria exhibit a symbiotic 

interaction that facilitates lactose metabolism  
and lactic acid production, contributing to  

the acidification and development of  

the characteristic properties of yogurt. The 
incorporation of wedang uwuh extract did not 

significantly affect the total LAB count (p > 0.05). 

LAB can adapt to environments containing 
phenolic compounds, allowing their viability in 

the product to be maintained without significant 

changes. Similar findings have been reported for 

yogurt supplemented with butterfly pea flower 
extract and spice extract, which did not 

significantly affect the LAB viability, and the 

resulting product remained within the Indonesian 
National Standard (SNI) requirements 

(Chosyatillah and Saidi, 2023; Cahyanti et al., 

2024). 
In contrast, drying temperature significantly 

affected the total LAB count (p < 0.05). The 

results indicated that increasing the drying 

temperature tended to reduce LAB viability in  
the product (Table 3). During drying, water 

evaporation induces thermal and dehydration 

stress, which can reduce LAB viability. Thermal 
stress causes macromolecular denaturation and 

cell damage, while dehydration disrupts 

membrane integrity and protein/enzyme 

functions, thereby impairing metabolic activity 
and reducing cell viability (Van Engeland et al., 

2025). 

 
Figure 3. Antioxidant activity of wedang uwuh yogurt drink powder 

Note: Different superscript letters indicate significant differences (p < 0.05). Uppercase letters are used 

for concentrations and lowercase letters for temperature 
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The LAB count obtained in the present study 

was also relatively close to that reported in yogurt 

powder made from legumes and salak, which 

ranged from 108 to 1010 CFU g-1 (Nuraeni et al., 
2025). The use of 20% maltodextrin in yogurt 

powder production resulted in higher 

encapsulation efficiency and was able to maintain 
LAB viability (Eris et al., 2023). The use of egg 

white as a foaming agent resulted in higher 

viability, ranging from 1.5×109 to 1.8×1010 CFU 

g-1, compared with Tween 80, which resulted in 
LAB viability ranging from 2.2×107 to 6.5×105 

CFU g-1 (Ramanda et al., 2026). This result is in 

line with a previous study on instant red bean 
yogurt powder produced using the foam mat 

drying method, with egg white as the foaming 

agent and maltodextrin as the carrier, which 
reported LAB counts ranging from 12.55 to 15.59 

log CFU ml-1 (Sihombing et al., 2026). The 

combination of egg white and maltodextrin may 

provide a protective matrix that helps maintain 
LAB viability during drying. Although there was 

a decrease in the number of LAB due to the drying 

process, the LAB count in the product met the 
yogurt quality standards set by SNI 2981:2009, 

requiring at least 107 CFU ml-1. 

CONCLUSIONS 

The addition of wedang uwuh extract and 

drying temperature influenced the 

physicochemical, antioxidant, and 

microbiological characteristics of yogurt drink 
powder, while dissolution time remained 

unaffected. Higher wedang uwuh concentrations 

enhanced the antioxidant activity and color 
intensity, whereas higher drying temperatures 

tended to reduce antioxidant activity and LAB 

viability. The combination of 12% wedang uwuh 

extract and a drying temperature at 60 °C provided 
the most favorable balance among product 

quality, antioxidant activity, and LAB viability. 

These findings demonstrate the potential of 

wedang uwuh-fortified yogurt drink powder as a 

convenient functional beverage and provide an 
approach for adding value to traditional herbal 

ingredients. 
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