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ABSTRACT 

	Standardization is a process of determining characteristics based on certain parameters to achieve a good quality level. Traditional medicines circulating in Indonesia must meet the requirements of efficacy, safety and quality. One of the plants used is White mangrove (Avicennia marina). This study aims to standardize the specific and non-specific parameters of white mangrove fruit extract taken from three different areas in Central Java Province, namely Mangkang Semarang, Baros River Yogyakarta and Teluk Awur Jepara. Standardization was carried out on specific parameters including organoleptic, soluble compound content, chemical content of the extract and total flavonoid content, while non-specific parameters of the extract include loss on drying, water content, residual ash content, acid-soluble ash content residue, microbial and fungal contamination. The specific parameters of the extracts sequentially from Mangkang Semarang, Baros River Yogyakarta and Teluk Awur Jepara showed that the extract content was greenish black, slightly bitter taste and distinctive odor; the extract content that was soluble in water was 13.16-22.40%; the extract content that was soluble in ethanol was 25.17-44.18%; total flavonoid content of 3.26-13.27 mg QE/g. Non-specific parameters showed that the loss on drying was 6.69-11.56%; moisture content was 8.99-16.98%; total ash content was 7.48-19.50%; acid-soluble ash content was 0.89-3.47%; the total number of yeast and fungi ranged from 2.0x102–2.0x105 CFU/g and the number of microbial colonies was 2.0x102–2.0x103 CFU/g. It can be concluded that the white mangrove fruit extract from the Mangkang area of ​​Central Java Province, Indonesia meets the requirements as a raw material for herbal products in Indonesia.	Comment by Agnes Anania Triavika Sahamastuti: Should be written in Italic
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1. INTRODUCTION

Improving the quality of medicinal raw materials can be achieved through cultivation efforts and the implementation of standardization processes, both for materials in their simple form and in extract form. Standardization encompasses a series of methods, measurement techniques, and parameters aimed at producing quality components that meet standards and ensure the stability of medicinal preparations [1]. A medicinal plant will be deemed to meet the quality requirements for raw materials if the plant extract has been standardized specifically or non-specificall [2]. The active compound content and extract quality of medicinal plants can vary, influenced by factors such as seed type, growing location, climatic conditions, age and harvesting method, as well as post-harvest processing up to the final preparation stage. Therefore, extract standardization is crucial to ensure high-quality extracts before further processing on an industrial scale.

One medicinal plant currently under extensive study is white mangrove (Avicennia marina), a type of mangrove that grows abundantly in coastal areas of Indonesia. Traditionally, the leaves and fruit are the most commonly used parts of the plant. Empirically, people have long used both parts of the plant to treat various ailments such as hepatitis, smallpox, rheumatism, and as an antifertility agent. In India, the crushed unripe fruit of the api-api plant is used as an ointment to treat skin abscesse [3]. Various studies have identified the bioactive compounds contained in Avicennia marina. Results indicate that this plant contains flavonoids, tannins, saponins, and alkaloids, which are known to possess various biological activities, such as antioxidant, antimicrobial, anticancer, and anti-inflammatory properties [4].

Based on this description, this study will standardization the mangrove white extract to determine whether it meets standardization parameters before being used for therapy.

2. material and methods 

The study was tools used are glassware, analytical scales, test tube racks, stirring rods, ovens, desiccators, measuring cups, blenders, water baths, rotary evaporators, test tubes, dropper pipettes, filter paper, capillary tubes, dropper plates, chambers, silica gel plates 60 F254, UV lamps 254 nm, porcelain crucibles, muffles.
[bookmark: _heading=h.gjdgxs]
The materials used in this research were mangrove white taken from the Mangkang area, Semarang, Central Java, the Buros River, Yogyakarta, and the Awur Bay Coast, Jepara Regency. Sulfanilic acid, NaNO2, NaOH, HCl, 25% ammonia, chloroform, distilled water, Mg powder, amyl alcohol, FeCl3, NaCl, gelatin, Dragendorff's reagent, Mayer's reagent, Bouchardat's reagent, anhydrous acetic acid, H2SO4.	Comment by Agnes Anania Triavika Sahamastuti: Did you perform plant determination?

2.1 White Mangrove Preparation

White mangrove was extracted using maceration. A total of 300 g of white mangrove was extracted with 3000 ml 96% ethanol which was carried out at room temperature (25oC) 3x24 hours with occasional stirring. The filtrate obtained was evaporated with an evaporator using a temperature of 50oC until a thick extract was obtained [5].

2.2 Standardization of Spesific Parameters	Comment by Agnes Anania Triavika Sahamastuti: No method written for phytochemical screening

2.2.1 Organoleptic

Macroscopic observations of the physical properties of the extract, such as color, shape, aroma, and taste, are carried out. Organoleptic testing aims to provide information on the characteristics of the extract, thus assisting in the standardization and identification of the quality of natural raw materials [6]

2.2.2 The Essence is Dissolved in Water Solvent

The process began by disosolving 5 grams of the extract in 100 mL chloroform for 24 hours, using a clogged flask while shaking frequently for the first 6 hours. It was then left to stand for 18 hours and filtered. The filtrate was evaporated to dryness and then heated at 105ºC until a constant weight was obtained. This was replicated three times [6].	Comment by Agnes Anania Triavika Sahamastuti: Only CHCl3?

2.2.3 The Essence is Dissolved in Ethanol Solvent

The process began by disosolving 5 grams of the extract in 100 mL of 70% ethanol for 24 hours, using a clogged flask while shaking repeatedly for the first 6 hours. It was then left to stand for 18 hours and filtered. The filtrate was evaporated to dryness and then heated at 105ºC until a constant weight was obtained. This was replicated three times [6].

2.3 Standardization of Non-spesific Parameters

2.3.1 Loss on Drying 

The extract was weighed and placed in a closed porcelain crucible (which had been heated at 105oC for 30 minutes) as much as 1 gram. Before weighing, the extract was leveled in the porcelain crucible using a stirring rod to make it even and placed in an oven, and opened the lid, dried at 105oC for 30 minutes. Remove it and cool it in a desiccator for 15 minutes until it reaches room temperature, then weighed. Repeat the treatment until a constant weight is obtained, then replicated three times. The percentage of drying loss is calculated from the constant weight [6].

2.3.2 Water Content 

Determination of water content using the gravimetric method. Accurately weigh approximately 10 g of the extract and place it in a tared container. Dry at 105°C for 5 hours and weigh. Continue drying and weighing at 1-hour intervals until the difference between two successive weighings is no more than 0.25%. Quality requirements are met if the difference is no more than 10% [6].

2.3.3 Ash Content 
 
Put the extract  into a porcelain cup that has been heated to a temperature 800oC as much as 2-3 grams. The extract is incandescent until the charcoal is gone, cooled and weighed. If the water cannot be removed by this method, add hot water, stir, filter through ash-free filter paper. Ignite the filter paper and the remaining filtration in the same porcelain crucible. The filtrate is put into the porcelain crucible, evaporated and incandescent until the weight remains constant. The total ash content is calculated against the weight of the test material, expressed as % w/w. Quality requirements are met if it is not more than 10% [6].

2.3.4 Acid-insoluble Ash Content 

Boil the ash obtained in the determination of total ash content with 25 mL of dilute hydrochloric acid for 5 minutes. Collect the acid-insoluble part, filter it through ash-free filter paper, wash it with hot water, and ignite it in a crucible until the weight remains constant at 800±25ºC. The acid-insoluble ash content is calculated against the weight of the test material, expressed as % w/w. Quality requirements are met if it is not more an 1.6% [6].

2.3.5 Total Plate Count 

Pipette 1 mL of each previously prepared dilution into sterile petri dishes. Then add 15 mL of PCA to each petri dish. After the agar solidifies, incubate for 24 hours at 37°C. Then count the Total Plate Count in each petri dish [7].

2.3.6 Total Yeast and Mold Content 

Pipette 1 mL of each previously prepared dilution into sterile petri dishes. Then add 15 mL of PDA to each petri dish. After the agar solidifies, incubate at 25°C for 3 days. Then count the number of Yeast Mold Numbers in each petri dish [7].

2.4 Determination of Total Flavanoid Content

Total flavonoid content was determined spectrophotometrically using the aluminum chloride colorimetric method [8]. Initially, the maximum absorbance wavelength and optimum time were determined by reacting 0.5 mL of quercetin (60 µg/mL) with 0.1 mL of AlCl3, 0.1 mL of 1 M sodium acetate, and 2.8 mL of distilled water; the mixture was read at a wavelength of 400–600 nm. For quantification, a standard calibration curve was constructed using various concentrations of quercetin (20–60 µg/mL) derived from a 1000 µg/mL stock solution. Finally, 0.5 mL of the extract (1000 µg/mL) prepared with the same reagent composition was incubated for the optimized operating time, and its absorbance was measured at the peak wavelength to calculate the flavonoid concentration relative to the quercetin standard [9].



3. results and discussion

3.1 
3.2 Result of White Mangrove Extraction

White Mangrove Fruit samples were collected in three different locations of Mangkang Semarang, Baros River Yogyakarta, and Teluk Awur Jepara. This was done to determine standardization parameters based on the different growing locations. Differences in growing locations can affect the values ​​of standardization parameters. These differences can be influenced by several factors, including altitude, rainfall, air humidity, light intensity, and soil nutrient and mineral content [10].	Comment by Agnes Anania Triavika Sahamastuti: Please explain basic differences between those 3 locations!  Why do you think this research is necessary to be done for those 3 areas?

Extraction of white mangrove fruit was performed using 96% ethanol as a solvent, considering that more bioactive compounds could be obtained due to its universal properties. The highest extract yield was shown by the white mangrove fruit extract Mangkang Semarang, which was 45,98%. 




Figure 1: Yield of white mangrove fruit extract (Avicennia marina) from three plant growth locations.

3.3 
3.4 Standardization Test Results for Spesific and Non-spesific Parameters of White Mangrove Extract

Evaluation of specific parameters of the white mangrove extract was conducted using organoleptic tests, phytochemical tests, and soluble compounds in ethanol and water. The phytochemical test in the white mangrove extract using a color test was used as a preliminary identification to determine the bioactive compounds in white mangrove fruit. Results showed that the ethanol extract of white mangrove fruit from Mangkang contained flavonoids, alkaloids, tannins, saponins, phenolics, steroids, and triterpenoids (Table 1).
 
Extracts from the Baros River and Teluk Awur River were free of alkaloids. Previous research showed different results compared to the extract from Mangkang, Semarang, where no alkaloids were detected in the ethanol extract of white mangrove fruit obtained from the Kaliwungu area, Kendal Regency [5]. This is likely due to differences in growth location. Furthermore, phytochemical extraction results are also influenced by factors related to the sample and the extraction process. Plant part, plant origin, particle size, drying method, and air content are some of the sample factors. Extraction factors include solvent 
type, extraction method, solvent composition, temperature, and extraction duration [11].

Table 1. Qualitative phytochemical screening of White Mangrove from three Location
	No
	Parameter
	Mangkang Semarang
	Baros River Yogyakarta
	Teluk Awur Jepara

	1
	Flavanoid
	+
	+
	+

	2
	Alkaloid
	
	
	

	
	a. Bouchardat
	+
	-
	-

	
	b. Asam fosfomolibdat
	+
	+
	+

	
	c. Hager
	+
	-
	-

	
	d. Mayer
	+
	-
	-

	3
	Tannin
	+
	+
	+

	4
	Saponnin
	+
	+
	+

	5
	Phenolic
	+
	+
	+

	6
	Steroid
	+
	+
	+

	7
	Triterpenoid
	+
	+
	+


*Description: + results indicate the presence of secondary metabolic compounds


Specific parameters describe the identity of an extract. The identification process is an important part of the quality control of traditional medicinal products because the ingredients usually come from different cultivation areas and have many physical similarities with other plants of the same genus. The first parameter to be determined is the identity of the extract. Assessing the quality of the extract is the organoleptic determination of the extract, which involves observing the color, taste, and odor [6]. The results of the organoleptic test from three locations showed similarities in color, taste, and odor. The slightly bitter taste is caused by the content of saponins, tannins, and alkaloids [12]. This is proven by the results of phytochemical screening with the presence of saponins, tannins, and alkaloids which showed positive results. The solubility of the extract in water and ethanol solvents indicates the presence of active compounds that are polar (soluble in water) and polar-nonpolar (soluble in ethanol) [13]. Each plant contains different compounds, which are soluble or attracted based on their polarity. Table 2 shows that the extracts from the three locations are more soluble in ethanol than in water, so it can be concluded that the attracted compounds are semipolar.	Comment by Agnes Anania Triavika Sahamastuti: Semi polar


Table 2.	Results Spesific and non-spesific parameters of White Mangrove from three Location
	Parameter
	Test type
	Location
	Condition	Comment by Agnes Anania Triavika Sahamastuti: Better to write: standard or requirements

	
	
	Mangkang Semarang
	Baros  River Yogyakarta
	Teluk Awur Jepara
	

	Spesific
	Organoleptic
	
	
	 

	
	a.     Color
	Blackish green
	Blackish green
	Blackish green
	

	
	b.     Taste
	a bit bitter
	a bit bitter
	a bit bitter
	

	
	c.     Odor
	Distinctive smell
	Distinctive smell
	Distinctive smell
	

	
	Water Soluble Content (% w/w)
	13,16 ± 5,79
	17,28 ± 5,15
	22,40 ± 13,68
	

	
	Ethanol Soluble Content (% w/w)
	44,18 ± 0,95
	40,41 ± 4,04
	25,17 ± 11,31
	 

	Non spesific
	Loss on Drying  (%)
	6,69 ± 0,67
	9,63 ± 0,85
	11,56 ± 1,26
	≤ 10% [14]

	
	Water Content (%)
	8,99 ± 1,57
	11,29 ± 0,76
	16,98 ± 2,73
	≤ 10% [14]

	
	Total Ash Content (%)
	7,48 ± 2,10
	15,57 ± 2,32
	19,50 ± 5,83
	≤ 10% [14]

	
	Acid Insoluble Ash Content (% w/w)
	0,89 ± 0,50
	2,89 ± 0,36
	3,47 ± 0,79
	≤ 1,6% [14]

	
	Total yeast and mold (CFU/g)
	<3,0x103 (2,0x103)	Comment by Agnes Anania Triavika Sahamastuti: Write the exact number
	(5,7x102)
	(2x102)
	≤ 103 CFU/g [6] 

	 
	Total plate count (CFU/g)
	-	Comment by Agnes Anania Triavika Sahamastuti: What this symbol means? 0?
	<3,0x105 (2,0 x 105)	Comment by Agnes Anania Triavika Sahamastuti: Write the exact number
	<3,0x102(2,0x102)
	≤ 104 CFU/g [6] 


	*Description: Value are means of triplicate determination ± Standard Deviation


The loss on drying aims to determine the amount of compounds lost or evaporated during the drying process. The lower the drying loss value, the better the drying process performed on the sample. This means a lower water content in the sample, reducing the likelihood of mold growth in the herbal medicine. Compounds lost during the drying process include water, essential oils, and volatile compounds [15]. The higher the water content in a material, the more susceptible the extract is to damage and decay caused by microbial growth. High water content can also cause decomposition of active compounds in the extract due to enzymatic reactions. Therefore, water content determines the quality and stability of the extract, as well as the formation of the extract preparation [16].	Comment by Agnes Anania Triavika Sahamastuti: No discussion regarding the results of each extract?

Ash content is a that provides a general overview of the internal and external mineral content from the initial process to extract formation. At this stage, the extract is heated until the organic compounds and their derivatives are destroyed and evaporated, leaving only mineral and inorganic elements. The ash content should be low because this parameter indicates the presence of heavy metal contamination that is resistant to high temperatures [17].

The determination of acid-insoluble ash content indicates the presence of acid-insoluble inorganic compounds, such as soil or sand, still attached to the white mangrove medicinal herb. This can be caused by contamination from the air or from the sample processing site during the process of harvesting the fruit and turning it into powder. Ash content determination is a very important parameter in the evaluation of traditional medicinal raw materials, as it is related to the safety level of the medicinal herb as a raw material for traditional medicines.

The purpose of microbiological testing, including Total Plate Count (ALT) and Yeast Mold Number (YMC) testing, is to ensure that the extract does not contain pathogenic and non-pathogenic microbes and fungi exceeding the specified limits, as this affects the extract's stability and toxicity to health. Total plate count is a quantitative test to determine the number of microbes present in a sample [6]. ALT can be used as an indicator of product cleanliness, in the microbiological analysis of the finished product environment, as an indicator for process monitoring, and as a basis for estimating whether a product is acceptable or not based on its microbiological quality. Meanwhile, the Yeast Count (YAC) test essentially measures fungal contamination to ensure it does not exceed established limits. Yeasts are a group of microscopic unicellular fungi that can cause human pathogens, while molds are multicellular, filamentous fungi that can also be toxic [18]	Comment by Agnes Anania Triavika Sahamastuti: Better to abbreviate is as TPC

The quality of traditional medicinal ingredients does not exceed the maximum limits for microbial contamination and mold/yeast, respectively, which are ≤10⁴ CFU/g and ≤10³ CFU/g [6]. From these limits, it is clear that the results of the ALT and YAC determinations in white mangrove extract are below the specified requirements.	Comment by Agnes Anania Triavika Sahamastuti: Some of the results exceeded the requirement!

3.5 Total Flavanoid Content

The total flavonoid content in Mangkang Semarang has a higher TFC value compared to the Baros River and Teluk Awur.



[bookmark: OLE_LINK2]Figure 2: Results of Total Flavanoid levels Test Using Three Sample n= 3,  **** = <0,0001 (significant)







In Figure 2, Higher flavonoid content is associated with environmental stress factors such as salinity fluctuations, tidal exposure, anthropogenic pressure, and nutrient availability, which are known to stimulate the production of secondary metabolites, including flavonoids [19]. Mangrove plants growing under higher oxidative or ecological stress tend to enhance their defense mechanisms by synthesizing phenolic compounds with antioxidant properties [20]. Conversely, the relatively low flavonoid content observed in the Baros River extracts may be attributed to differences in sediment composition, the influence of freshwater, and lower exposure to abiotic stressors, which may reduce the need for secondary metabolite production. Similar variations in flavonoid content among mangrove species from different habitats have been reported in previous studies, emphasizing the strong influence of environmental and ecological conditions on phytochemical profiles.

Furthermore, flavonoids are known to contribute significantly to the antioxidant, anti-inflammatory, and metabolic regulatory activities of mangrove extracts. Therefore, the higher flavonoid concentration in the Mangkang Semarang extracts indicates greater potential biological activity, supporting their prospective application in pharmaceutical or nutraceutical formulations. These findings highlight the importance of selecting appropriate geographic sources to maximize the functional value of mangrove-derived bioactive compounds [21].


4. Conclusion

The results of standardization of the medicinal plants and extracts, including specific parameters including organoleptic tests, soluble compounds in specific solvents, extract yield, phytochemical screening, and nonspecific parameters including drying loss, water content, total ash content, and acid-insoluble ash content. It can be concluded that the white white mangrove fruit extract from the Mangkang area of ​​Central Java Province, Indonesia meets the requirements as a raw material for herbal products in Indonesia with a total flavonoid content of 13.27 mg QE/g 	Comment by Agnes Anania Triavika Sahamastuti: This sentence has no predicate and object.	Comment by Agnes Anania Triavika Sahamastuti: Only because of this? How abut the TPC result exceeded the requirement?

References
[1] 	G. E. Manarisip, F. Fatimawa;i, and H. Rotinsulu, “Standardization of Green Betel Leaf Extract (Piper Betle L.) and Antibacterial Test Against Pseudomonas Aeruginosa,” Pharmacon, vol. 9, no. 4, p. 533, 2020, doi: 10.35799/pha.9.2020.31362.
[2] 	A. Najib, A. Malik, A. R. Ahmad, V. Handayani, R. A. Syarif, and R. Waris, “Standardization of Water Extract of Jati Belanda Leaves and Green Tea,” J. Phytopharmaca Indones., vol. 4, no. 2, pp. 241–245, 2017, doi: 10.33096/jffi.v4i2.268.
[3] 	S. Baba, H. T. Chan, N. Oshiro, G. S. Maxwell, T. Inoue, and E. W. C. Chan, “Botany, uses, chemistry and bioactivities of mangrove plants IV: Avicennia marina,” ISME/GLOMIS Electron. J., vol. 14, no. 2, pp. 5–10, 2016.
[4] 	C. Budastra, T. Ulya, S. A. I. Maulidya, I. Purnomo, B. R. W. Lisnasari, and L. Permatasari, "Literature Review: Exploration of Bioactive Components of Avicennia marina and Its Biological Activities," J. Biol. Trop., vol. 24, no. 1b, pp. 474–481, Dec. 2024, doi: 10.29303/jbt.v24i1b.7987.
[5]	 D. H. S. Palupi, S. Haryanti, and R. S. Prahasiwi, Masitoh Suryaning Utomo, “Dipeptidyl peptidase-4 (DPP-4) Inhibitory Activity and Phytochemical Screening of Api-api Fruit Extract (Avicennia marina),” vol. 10, no. 1, pp. 100–113, 2025.
[6] D. R. Ditjen POM, “General standard parameters of medicinal plant extracts, Jakarta: Ministry of Health of the Republic of Indonesia,” Ed. IV, pp. 9–11, 16, 2000.
[7] A. Permata and S. Fadila, “Gel formulation of moringa leaf extract (Moringa oleifera Lam.) and test of preparation characteristics and microbiological contamination test,” pp. 308–315, 2024.
[8] A. M. Wilujeng D, “Determination of Total Phenolics, Total Flavonoids, and Antioxidants of Bawang Lanang (Allium sativum L.) Extract,” vol. 10, no. 3, pp. 295–306, 2021.
[9] R. Muthia et al., “Standardization of eleutherine bulbosa urb. bulbs and total flavonoid content from three locations in Kalimantan, Indonesia,” Pharmacogn. J., vol. 13, no. 1, pp. 73–80, 2021, doi: 10.5530/pj.2021.13.11.
[10] Z. Zainab, N. Sulistyani, and A. Anisaningrum, “Determination of Non-Specific and Specific Standardization Parameters of Henna Leaf Extract (Lawsonia inermis L.),” Media Farm. J. Farm Sciences., vol. 13, no. 2, p. 212, 2016, doi: 10.12928/mf.v13i2.7773.
[11] J. R. Shaikh, “Qualitative tests for preliminary phytochemical screening: An overview,” vol. 8, no. 2, pp. 603–608, 2020.
[12] Y. B. Permadi, S. Sedjati, and E. Supriyantini, “Influence of Water Soaking Time on the Nutrient Content of Mangrove Fruit Flour (Avicenia marina),” vol. 1, pp. 39–47, 2012.
[13] Y. P. Utami, A. H. Umar, R. Syahruni, and I. Kadullah, “Standardization of Simplicia and Ethanol Extract of Leilem (Clerodendrum) Leaves,” J. Pharm. Med. Sci., vol. 2, no. 1, pp. 32–39, 2017.
[14] Ministry of Health of the Republic of Indonesia, Supplement I of the Indonesian Herbal Pharmacopoeia, Edition II. 2022.
[15] N. Hasanah and A. Sriyono, “Standardization of Simplicia and Ethanol Extract of Matoa (Pometia pinnata J. R. Forst & G. Forst) Leaves,” vol. 08, no. 01, pp. 101–110, 2021.
[16] A. Yumita, M. Si, N. Rahmadini, M. Cmm, E. Dewanti, and M. Si, “Learning Module for Standardization of Natural Medicines,” 2023.
[17] M. P. J. R and G. Forst, “Measurement of Specific and Nonspecific Parameters of Ethanol Extract of Leaves,” vol. 6, no. 1, pp. 1–12, 2020.
[18] C. Segal-kischinevzky et al., “Yeasts Inhabiting Extreme Environments and Their Biotechnological Applications,” 2022.
[19] G. Agati, C. Brunetti, M. Di, F. Ferrini, S. Pollastri, and M. Tattini, “Plant Physiology and Biochemistry: Functional roles of flavonoids in photoprotection: New evidence, lessons from the past,” vol. 72, 2013.
[20] S. Acharya, M. Pradhan, G. Mahalik, R. Babu, S. Parida, and P. Kumar, “e - Publishing Group Abiotic stress tolerance in mangroves with a special reference to salinity,” vol. x, no. x, 1925.
[21] F. Alfaridz, R. Amalia, F. Farmasi, U. Padjadjaran, and J. Barat, "Farmaka Farmaka," vol. 16, pp. 1–9, 2015.


image1.emf
M

a

n

g

k

a

n

g

B

a

r

o

s

 

R

i

v

e

r

T

e

l

u

k

 

A

w

u

r

0

10

20

30

40

50

Location

Y

i

e

l

d

 

(

%

 

w

/

w

)

45,98%

41,13%

34,32%



image2.emf
M

a

n

g

k

a

n

g

B

a

r

o

s

 

R

i

v

e

r

T

e

l

u

k

 

A

w

u

r

0

5

10

15

Location

T

o

t

a

l

 

F

l

a

v

a

n

o

i

d

 

(

m

g

 

Q

E

/

g

)

✱✱✱✱

✱✱✱✱

✱✱✱✱



