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Abstract. The mango parasitic plant (Dendrophthoe pentandra (L.) Miq) 
is a semi-parasitic plant that contains bioactive compounds, including 
flavonoids, tannins, and alkaloids, making it a potential ingredient in herbal 
drinks. However, because it is derived from natural ingredients, this plant 
extract is susceptible to microbial contamination, which can affect product 
quality and safety. This study aims to quantify microbial contamination in 
ethanol extracts of mango parasitic plant leaves in accordance with the Food 
and Drug Monitoring Agency (BPOM) Standard Number 29 of 2023. This 
study employed a quantitative descriptive method; the resulting extract was 
tested to determine the Total Plate Count (TPC) as an indicator of microbial 
contamination and the Yeast Mold Count (YMC) as an indicator of mold 
and yeast contamination. The results showed a TPC of 6,06 × 10³ colonies/g 
and a YMC of 2,9 × 10² colonies/g; both remained below the BPOM 
maximum limit. These findings support the use of mango mistletoe extract 
as a raw material for herbal drinks and provide the basis for further research 
on the safety and quality of herbal products derived from this plant extract. 
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1 Introduction 
As a megadiverse country, Indonesia boasts abundant natural resources, including a diverse 
array of medicinal plants. This high biodiversity makes medicinal plant materials and herbal 
preparations, whether from leaves, flowers, fruit, roots, or bark, readily available and utilised 
for health needs in Indonesia [1]. Various studies have demonstrated the efficacy of local 
plants in fostering innovation and creating herbal drinks that are safe and beneficial to the 
community. 
     Mango mistletoe (Dendrophthoe pentandra (L.) Miq) is a semi-parasitic plant with 
pharmacological properties, but its utilisation remains suboptimal. Mango mistletoe 
(Dendrophthoe pentandra (L.) Miq) contains bioactive compounds such as flavonoids, 
tannins, and alkaloids, which have the potential to show pharmacological activities such as 
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anticancer, antihypertensive, and antimicrobial [2]. The general public often considers 
mistletoe a parasitic plant that harms other plants. However, some individuals aware of its 
benefits have used mistletoe as an alternative treatment for various diseases [3-4]. The active 
compounds of mango mistletoe leaves can be extracted using ethanol. Ethanol extracts from 
mango mistletoe leaves are known to contain high levels of flavonoids, which contribute to 
their antioxidant and antimicrobial activity. This potential makes mango mistletoe leaves a 
safe raw material for effective and economical herbal beverage products. This optimal 
extraction technique isolates the maximum amount of active compounds in a fast, simple, 
cost-effective, and environmentally friendly process [5].     
     Demand for herbal products in the global market is growing rapidly, driven by increasing 
consumer awareness of the risks associated with chemical drugs and a desire for healthier 
lifestyles through more natural and holistic approaches. Herbal drinks are a convenient option 
because they are available in powder or instant form, making them easy to prepare and having 
a long shelf life [6]. 
 The Development of herbal beverage products based on medicinal plants, such as mango 
mistletoe leaves, presents challenges in meeting quality and safety standards, particularly 
related to the risk of microbial contamination during production, storage, and distribution, 
which can compromise product quality and safety. Therefore, microbiological quality testing 
is crucial and must be conducted in accordance with BPOM Regulation No. 29 of 2023 
concerning Requirements for the Safety and Quality of Natural Medicines, which serves as 
a legal framework to ensure the safety and quality of natural medicines before distribution. 
The primary testing methods used are Total Plate Count (TPC) and Yeast Mold Count (YMC) 
to assess microbial contamination levels in herbal products. 
 Research [7] Shows that endophytic fungal isolates KEDBM 2 (Aspergillus spp.) and 
KEDBM 3 (Colletotrichum spp.) from mango mistletoe leaves exhibit vigorous antioxidant 
activity, with low IC50 values, indicating high antioxidant potential. In contrast, isolate 
KEDBM 1 (Aspergillus spp.) did not show antioxidant activity. This study emphasizes the 
importance of optimizing the concentration range and growth media for endophytic fungi to 
achieve maximal antioxidant activity in endophytic fungal extracts. 
 In the context of herbal beverage product development, microbial contamination test 
analysis such as Total Plate Count (TPC) and Yeast Mold Count (YMC) in ethanol extract 
aims to measure the level of microbial contamination in ethanol extract of mango mistletoe 
leaves using TPC and YMC methods to ensure the product meets the safety standards set by 
BPOM, as well as to provide valid scientific data as a basis for assessing the potential and 
safety of mango mistletoe extract as a safe raw material that can be consumed by the general 
public for herbal drinks. 

2 Materials and Methods 

2.1 Tools and Materials 
The equipment used in this study included petri dishes, test tubes, micropipettes, incubators, 
colony counters, rotary evaporators, ovens, autoclaves, laminar airflow (LAF) apparatus, 
dropper pipettes, shakers, blenders, filters, measuring cylinders, and Drigalski apparatus. The 
materials included mango mistletoe, distilled water, 96% ethanol, Aquadest, 75% alcohol, 
Plate Count Agar (PCA) medium, and Potato Dextrose Agar (PDA) medium. 

 

2.2 Procedure  

2.2.1 Sample Preparation 

The preparation of the medicinal plant begins with the collection and wet sorting of mango 
mistletoe leaves, followed by washing and air-drying. The medicinal plant is then oven-dried 
at 50°C for 3 x 24 hours each, until its moisture content is less than 10% [8]. After the dry 
sorting, the leaves are crushed and ground in a blender. The resulting powder is then sieved 
using a 200-mesh sieve and stored in a 700 ml glass jar with silica gel as a preservative [9]. 
 
2.2.2 Water Content Test 

Preparation of medicinal plant samples begins with collecting mango mistletoe leaves, wet 
sorting them, then washing and air-drying them. After air-drying, the mango mistletoe leaves 
are then dried in an oven at 65°C for 24 hours until the water content is less than 10%. After 
the dry sorting process, the leaves are crushed and ground using a blender. The resulting 
powder is then sieved through a 200-mesh sieve and stored in a 700 ml glass jar with silica 
gel as a preservative. 

2.2.3 Mango Mistletoe Leaf Extract (Dendrophthoe petandra (L.) Miq) Making 
Using the Maceration Method 

Mango mistletoe leaf extraction was carried out using the maceration method using ethanol 
solvent at a total ratio of 1:10, namely the initial stage with a ratio of 1:7, and the subsequent 
stages 1:3. A total of 100 grams of simplicia powder and 96% ethanol were placed in a 
reagent bottle for the maceration process. The extraction results from both stages were 
combined and homogenized in an Erlenmeyer flask. The maceration solution was then 
evaporated using a rotary evaporator at 60–70°C at 40 rpm for 1 hour to form a paste. This 
process aims to extract active compounds from natural ingredients based on the principle of 
mass transfer between the material and the solvent [10]. 

2.2.4 Media Preparation  

PCA media is used to measure Total Plate Count (TPC) by dissolving 4.31 grams of PCA 
into 1 mL of sterile distilled water in an Erlenmeyer flask. Meanwhile, PDA media is used 
for the Yeast Mold Count (YMC) test by weighing 20 grams of PDA into 1 mL of distilled 
water, then heating on a hot plate until boiling. Furthermore, the PCA and PDA media were 
sterilized in an autoclave at 121°C for 15 minutes under 1 atm to ensure complete sterilization 
before use in the test. 

2.2.5 Microbial Contamination Test 

2.2.5.1 Total Plate Count Test 

The Total Plate Count (TPC) test was performed using serial dilution. A total of 1 ml of 
mango mistletoe leaf extract, diluted with 96% ethanol, was placed in a test tube containing 
9 ml of Aquadest to obtain a 10-1 dilution. The dilution process was continued until a 
concentration of 10-6 was reached. For each dilution level, 1 mL of the sample was taken and 
spread onto a sterile petri dish containing Plate Count Agar (PCA) using the spread plate 
method. A blank containing 1 ml of Aquadest was used as a control. All petri dishes were 
incubated at 37ºC in an inverted position for 24–48 hours. After incubation, the colonies were 
counted and multiplied by the dilution factor to obtain the Total Plate Count (TPC) value. 
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2.2.5.2 Yeast Mold Count 

The Yeast Mold Cont (YMC) was conducted using a serial dilution method with a 
concentration range of 10-1 to 10-6. Each dilution was inoculated using a sterile petri dish 
containing Potato Dextrose Agar (PDA) media. 1 mL of  Aquadest was added to 1 petri dish 
as a control. All petri dishes were then incubated at 25ºC for 5 to 7 days. After incubation, 
the number of colonies that grew could be observed and multiplied by the dilution factor to 
determine the Mold Count. 

2.2.6 Data analysis 

The data obtained in this study are descriptive quantitative. Data from the calculation of the 
number of microbes growing in the test media were then compared with the standard limits 
for microbial contamination as stated in the Regulation of the Head of the Food and Drug 
Supervisory Agency of the Republic of Indonesia Number 29 of 2023 concerning the Quality 
Requirements for Natural Medicinal Ingredients. The total number of microbes was 
calculated by multiplying the number of colonies grown by the Yeast Number dilution factor. 
Meanwhile, the Total Plate Count (TPL) is calculated using the ISO 4833 method, which 
involves two consecutive dilution steps to yield a range of 30–300 colonies per plate. The 
calculation results are then expressed in units of CFU/g [11]. 
 

𝑁𝑁 = ∑ �
(� × �₁ + �,� × �₂)

+  𝑑𝑑  (1) 
 
The formula for calculating the total yeast mold is as follows. 

Number of colonies per plate ×  �
�������� �����r

 (2) 

3 Results and Discussion 
Standardization is a process that uses various chemical analytical methods, based on 
pharmacological data, to evaluate the safety and toxicological properties of natural extracts. 
The goal of standardization is to improve product quality and safety, thereby strengthening 
public confidence in the efficacy of natural medicines. This quality includes compliance with 
chemical, biological, and pharmaceutical standards, including ensuring product stability, as 
part of general pharmaceutical practice [12]. Through standardization, herbal products must 
meet predetermined parameters to ensure consistency and safety. One of the main parameters 
in the standardization of traditional medicinal raw materials, including herbal medicines and 
extracts, is the limit for microbial contamination, including non-pathogenic bacteria, 
pathogenic bacteria, fungi, and yeast [13].  
 Microbial contamination testing on mango mistletoe leaf ethanol extract samples aims to 
establish a maximum standard number of microorganisms and ensure the absence of harmful 
microbes in the extract. The presence of pathogenic microbes is a key indicator of the safety 
of herbal beverage products, as high levels of contamination can pose health risks.
 The Total Plate Count (TPC) test is a method used to examine microorganisms in a 
product. TPC indicates the presence of pathogenic and non-pathogenic microorganisms, 
which can be observed visually or with a magnifying glass in the culture medium being 
tested. The TPC value is then calculated based on the number of colonies on a petri dish, 
which serves as a standard for bacterial testing [13]. High TPC values can be harmful to 

health because these microorganisms can produce toxins that cause various diseases, such as 
vomiting, diarrhea, fever, and infections. 
 Yeast Mold Count (YMC) refers to the number of molds and yeasts that grow on a test 
medium, specifically Potato Dextrose Agar (PDA), which is supplemented with the antibiotic 
amoxicillin to inhibit bacterial growth [13]. The YMC test aims to ensure that herbal 
beverage products do not exceed the established limits for mold or yeast contamination, as 
these contaminants can affect product stability and potentially produce aflatoxins, which are 
harmful to health. 
 Figure 1 and Table 1 show the results of Total Plate Count (TPC) observations at dilution 
levels from 10-1 to 10-6. 
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Fig 1. Microbial colony growth on Total Plate Count (TPC) with dilutions from 10⁻¹ to 10⁻⁶ 

Table 1. Results of the calculation of the Total Plate Count (TPC) value for Ethanol Extract of Mango 
Mistletoe Leaves 

Dilution Number of Colonies Avarage Result BPOM Regulation 
Number 29 of 2023 U1 U2 U3 

10-1 29 25 30 2,95 × 102 

6,06 × 103 ≤ 5 x 107 CFU/g 

10-2 30 30 30 3,0 × 103 
10-3 35 37 38 3,67 × 104 
10-4 142 40 39 7,37 × 105 

10-5 59 25 45 5,2 × 103 

10-6 118 30 50 6,6 × 107 

The study results showed that the average Total Plate Count (TPC) ranged from 30 to 250 
colonies, with a mean of 6,06 × 10³ CFU/g. In addition, the Total Plate Count (TPC) 
calculation using the ISO method yielded the same value, namely 6,06 × 10³ CFU/g. Both 
values are still far below the maximum limit stipulated in the Regulation of the Head of the 
Food and Drug Supervisory Agency of the Republic of Indonesia Number 29 of 2023 
concerning the Quality Requirements for Traditional Medicines, namely ≤ 5 × 10⁷ CFU/g 
[14]. Thus, the ethanol extract of mango mistletoe leaves meets microbiological quality 
requirements and is suitable as a raw material for traditional medicines and herbal beverage 
products. 
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Fig 2. Microbial colony growth on Yeast Mold Count (YMC) with a dilution range of 10⁻¹ to 10⁻⁶ 

Table 2. Results of Yeast and Mold Count (YMC) Calculation for Ethanol Extract of Mango 
Mistletoe 

Dilution 
Number of Colonies 

Avarage Result 
BPOM Regulation 
Number 29 of 2023 U1 U2 U3 

10-1 28 30 29 2,9 x 102 

2,9 x 102 ≤ 5 x 105 CFU/g 

10-2 0 4 0 - 
10-3 0 1 0 - 
10-4 2 0 2 - 
10-5 1 1 0 - 
10-6 0 1 0 - 

The results of Yeast Mold Count (YMC) observations within the same dilution range 
averaged 2,9 × 102 cfu/g, with colony counts ranging from 10 to 150. This value is below the 
maximum limit of ≤ 5 × 105 CFU/g [14]. Thus, the ethanol extract of mango mistletoe leaves 
meets the microbiological quality requirements for use as a raw material in traditional 
medicines and herbal beverage products. 
 Factors that influence the level of microbial contamination include the storage conditions 
of the raw materials prior to extraction, cleanliness during processing, the drying method 
used for the raw materials, the moisture content of the extract, the storage conditions of the 
extract, and the extraction technique used. Contamination can be prevented by implementing 
proper media preparation processes, preventing contamination, and maintaining thorough 
sanitation and personal hygiene. 
 Microbial contamination testing of traditional herbal medicines is conducted in 
accordance with standard protocols to ensure product safety and quality. Total Plate Count 
(TPC) testing is performed on Plate Count Agar (PCA), incubated at 35–37°C for 24–48 
hours. Meanwhile, Yeast Mold Count (YMC) testing uses Potato Dextrose Agar (PDA) 
medium, which is incubated at 20–28°C for 3–5 days.  
 Good Manufacturing Practices (GMP) are essential guidelines for industry to produce 
high-quality, safe, and consistent products. GMP implementation encompasses 
contamination control, hygiene, and quality control throughout the production process. 
Controlling humidity levels and storing products under controlled conditions are crucial to 
prevent microbial growth and maintain product stability. [15]. Therefore, the use of effective 
drying techniques and airtight packaging is highly recommended. 
 This research study examines the microbiological safety aspects of mango mistletoe leaf 
ethanol extract as a raw material for herbal products. Previously, most research has focused 
on the analysis of bioactive compounds and the pharmacological activities of mango 
mistletoe, including its antioxidant activity. However, testing for microbial contamination 
risks, which is crucial for the safety of herbal products, remains very limited and is rarely 
explicitly reported for mango mistletoe. Therefore, the results of this study provide an 
essential contribution by complementing existing knowledge with a microbiological quality 

dimension. This strengthens the scientific basis for developing mango mistletoe herbal 
products that are both efficacious and suitable for public consumption. These findings also 
present opportunities for further research, particularly in testing specific pathogens and 
optimizing production processes to ensure the product's overall safety. Additional testing, 
including specific pathogenic bacteria (Salmonella spp., Escherichia coli, Staphylococcus 
aureus), is recommended. 
 
4 Conclusion 
 
The ethanol extract of mango mistletoe leaves (Dendrophthoe pentandra (L.) Miq) has met 
microbiological quality standards for use as a raw material in traditional medicines and herbal 
beverages. This is evidenced by the results of the Total Plate Count (TPC) and Yeast Mold 
Count (YMC) tests, which are below the maximum limits stipulated in BPOM Regulation 
Number 29 of 2023 concerning Safety and Quality Requirements for Natural Medicines. 
Factors such as raw material storage conditions, processing hygiene, drying techniques, 
extract moisture content, and extraction methods have been shown to influence the level of 
microbial contamination in the extract. Therefore, implementing Good Manufacturing 
Practices (GMP), including contamination control, equipment sanitation, personnel hygiene 
training, and additional testing for pathogenic bacteria, is strongly recommended to ensure 
the safety, consistency, and quality of herbal products prior to mass production and public 
distribution. 
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Fig 2. Microbial colony growth on Yeast Mold Count (YMC) with a dilution range of 10⁻¹ to 10⁻⁶ 

Table 2. Results of Yeast and Mold Count (YMC) Calculation for Ethanol Extract of Mango 
Mistletoe 

Dilution 
Number of Colonies 

Avarage Result 
BPOM Regulation 
Number 29 of 2023 U1 U2 U3 

10-1 28 30 29 2,9 x 102 

2,9 x 102 ≤ 5 x 105 CFU/g 

10-2 0 4 0 - 
10-3 0 1 0 - 
10-4 2 0 2 - 
10-5 1 1 0 - 
10-6 0 1 0 - 

The results of Yeast Mold Count (YMC) observations within the same dilution range 
averaged 2,9 × 102 cfu/g, with colony counts ranging from 10 to 150. This value is below the 
maximum limit of ≤ 5 × 105 CFU/g [14]. Thus, the ethanol extract of mango mistletoe leaves 
meets the microbiological quality requirements for use as a raw material in traditional 
medicines and herbal beverage products. 
 Factors that influence the level of microbial contamination include the storage conditions 
of the raw materials prior to extraction, cleanliness during processing, the drying method 
used for the raw materials, the moisture content of the extract, the storage conditions of the 
extract, and the extraction technique used. Contamination can be prevented by implementing 
proper media preparation processes, preventing contamination, and maintaining thorough 
sanitation and personal hygiene. 
 Microbial contamination testing of traditional herbal medicines is conducted in 
accordance with standard protocols to ensure product safety and quality. Total Plate Count 
(TPC) testing is performed on Plate Count Agar (PCA), incubated at 35–37°C for 24–48 
hours. Meanwhile, Yeast Mold Count (YMC) testing uses Potato Dextrose Agar (PDA) 
medium, which is incubated at 20–28°C for 3–5 days.  
 Good Manufacturing Practices (GMP) are essential guidelines for industry to produce 
high-quality, safe, and consistent products. GMP implementation encompasses 
contamination control, hygiene, and quality control throughout the production process. 
Controlling humidity levels and storing products under controlled conditions are crucial to 
prevent microbial growth and maintain product stability. [15]. Therefore, the use of effective 
drying techniques and airtight packaging is highly recommended. 
 This research study examines the microbiological safety aspects of mango mistletoe leaf 
ethanol extract as a raw material for herbal products. Previously, most research has focused 
on the analysis of bioactive compounds and the pharmacological activities of mango 
mistletoe, including its antioxidant activity. However, testing for microbial contamination 
risks, which is crucial for the safety of herbal products, remains very limited and is rarely 
explicitly reported for mango mistletoe. Therefore, the results of this study provide an 
essential contribution by complementing existing knowledge with a microbiological quality 

dimension. This strengthens the scientific basis for developing mango mistletoe herbal 
products that are both efficacious and suitable for public consumption. These findings also 
present opportunities for further research, particularly in testing specific pathogens and 
optimizing production processes to ensure the product's overall safety. Additional testing, 
including specific pathogenic bacteria (Salmonella spp., Escherichia coli, Staphylococcus 
aureus), is recommended. 
 
4 Conclusion 
 
The ethanol extract of mango mistletoe leaves (Dendrophthoe pentandra (L.) Miq) has met 
microbiological quality standards for use as a raw material in traditional medicines and herbal 
beverages. This is evidenced by the results of the Total Plate Count (TPC) and Yeast Mold 
Count (YMC) tests, which are below the maximum limits stipulated in BPOM Regulation 
Number 29 of 2023 concerning Safety and Quality Requirements for Natural Medicines. 
Factors such as raw material storage conditions, processing hygiene, drying techniques, 
extract moisture content, and extraction methods have been shown to influence the level of 
microbial contamination in the extract. Therefore, implementing Good Manufacturing 
Practices (GMP), including contamination control, equipment sanitation, personnel hygiene 
training, and additional testing for pathogenic bacteria, is strongly recommended to ensure 
the safety, consistency, and quality of herbal products prior to mass production and public 
distribution. 
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