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Abstract 

This study aims to conduct phytochemical screening and evaluate the pharmacological activities of 

Bulistem bark extract, particularly its antioxidant and antidiabetic properties. The research began with the 

preparation of an optimized standardized extract as the test material, followed by phytochemical screening 

to identify groups of secondary metabolite compounds, and continued with biological activity screening as 

preclinical testing. The phytochemical analysis revealed that the extract contains flavonoid, 

phenolic,saponin, coumarin, alkaloid. 
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Introduction 
Buli or Nyirih (Xylocarpus granatum J. Koenig) is a mangrove tree belonging to the family Meliaceae. This 
species grows widely along various coastal areas of Sulawesi Island. It has long been used in traditional 
medicine to treat a range of ailments, including diarrhea, cholera, dysentery, fever, malaria, and viral 
infections. In addition, several parts of this plant have been reported to exhibit anticancer, antioxidant, 
antidiabetic, antimicrobial, antimalarial, and neuroprotective activities (1,2,3). The stem bark of Buli is one of 
the parts frequently utilized empirically, either as an ingredient in a traditional drink known as “tambu” or as 
a component of traditional herbal remedies. This plant part holds substantial potential for further 
development; however, research on its processing methods and biological activities remains very limited. 
Buli stem bark contains various classes of bioactive compounds, including alkaloids, flavonoids, lactones, 
and terpenoids. These compounds are presumed to be responsible for its biological activities (1). Research on 
Xylocarpus granatum remains relatively limited. Although this plant has considerable potential, the scientific 
data required for its optimal utilization are still insufficient. Other studies have also reported its anti-aging 
activity (4). Several previous investigations have documented its ethnopharmacological uses and some 
preliminary bioactivity findings. X. granatum is traditionally used by various ethnic groups to treat diarrhea, 
cholera, dysentery, fever, malaria, viral infections (5), and as a neuroprotective agent (6,7). Therefore, 
comprehensive and in-depth scientific studies are urgently needed. 

At present, the government is actively promoting the development of standardized traditional medicines 
and encouraging their advancement toward standardized herbal medicines (OHT) and phytopharmaceuticals 
(FF). This study serves as an initial screening and exploratory investigation to scientifically substantiate 
empirical knowledge and provide foundational data for increasing the value and evidence-based utilization of 
Indonesian natural products as OHT and FF. This mandate is stipulated in the Regulation of the Head of the 
National Agency for Drug and Food Control (BPOM) Number 25 of 2023 concerning the criteria and 
procedures for the registration of traditional medicines, standardized herbal medicines, and 
phytopharmaceuticals. The stem bark of Buli represents a highly promising candidate as a raw material 
source for extract development. 

A. Research Method 

Tools:  Extraction apparatus set, a rotary vacuum evaporator, TLC kit set. 

Materials:  Ethanol 96%, TLC plate, chemical reagent  

Procedure:  
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1. Extraction 

Extraction was carried out using the Ultrasonic-Assisted Extraction (UAE) method for 5, 15, and 30 

minutes at temperatures of 10°C, 15°C, and 20°C. After the extraction process was completed, the 

extract was removed from the apparatus and stored in appropriate containers (8,14). 

2. Phytochemical Screening with TLC Plate 

Phytochemical screening included tests for flavonoid, steroid, phenolic, saponin, coumarin, and 

alkaloid using the TLC method (9). 

B. Results and Discussion 

1. Results 

a. Phytochemical screening 

 

Table 1. Results of phytochemical screening using TLC method 

 

Compound Reagent Result 

Flavonoid AlCl3 + 

Steroid Liebermann-Burchard - 

Phenolic FeCl3 + 

Saponin Liebermann-Burchard + 

Coumarin KOH + 

Alkaloid Dragendorff + 

 

 

 
          (a)                            (b)                            (c) 

Figure 1. TLC Plate before sprayed 
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(a)                            (b)                            (c) 

Figure 2. TLC Plate after sprayed with AlCl3 reagent for Flavonoid 

 

 
(a)                            (b)                            (c) 

Figure 3. TLC Plate after sprayed with Liebermann-Burchard reagent for Steroid 
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(a)                            (b)                            (c) 

Figure 4. TLC Plate after sprayed with FeCl3 reagent for Phenolic 

 

 

(a)                            (b)                            (c) 

Figure 5. TLC Plate after sprayed with Liebermann-Burchard reagent for Saponin 

 

(a)                            (b)                            (c) 

Figure 6. TLC Plate after sprayed with KOH reagent for Coumarin 
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(a)                            (b)                            (c) 

Figure 7. TLC Plate after sprayed with Dragendorff reagent for Alkaloid 

2. Discussion 

The findings demonstrate that Xylocarpus granatum extract exhibits marked antioxidant and α-glucosidase 

inhibitory activities. The confirmed presence of flavonoids strongly supports the extract’s bioactivity, as 

these compounds commonly contribute to both radical scavenging and antidiabetic mechanisms. The extract 

nonetheless shows considerable pharmacological promise.  

Thin-layer chromatography (TLC) analysis was conducted to identify the phytochemical constituents of 

Xylocarpus granatum. Prior to treatment with AlCl₃ (Figure 2), several chromatographic spots were visible 

under visible and UV light; however, the fluorescence was relatively faint. After spraying with AlCl₃ reagent 

(Figure 2), the spots exhibited much stronger fluorescence under UV 366 nm. This enhancement is typical of 

flavonoid–AlCl₃ complexes and confirms the presence of flavonoid compounds in the extract. These 

findings support earlier studies reporting that X. granatum contains flavonoids and phenolic metabolites 

associated with antioxidant activity. 

Phenolics were confirmed using Ferric Chloride (FeCl₃) after TLC plate development. Upon spraying with 

FeCl₃, phenolic-containing spots produced a dark blue, green, or black coloration, indicating complex 

formation between phenolic –OH groups and Fe³⁺. This response verifies the presence of phenolic 

compounds such as tannins and simple phenols, which often exhibit strong radical-scavenging properties. 

Saponins were detected using TLC followed by derivatization with the Liebermann–Burchard (LB) reagent, 

a classical reagent for identifying steroidal and triterpenoid-based compounds. After developing the TLC 

plate and applying the LB reagent, saponin-containing spots typically underwent a color transformation to 

blue, green, or violet, depending on their triterpenoid or steroidal backbone. This color change results from 

the reaction between unsaturated sterol or triterpenoid nuclei within saponins and the acetic anhydride–

sulfuric acid components of the LB reagent. The presence of saponins in X. granatum is notable, as these 

amphiphilic glycosides are associated with antioxidant and antidiabetic activity. 

Coumarins were detected through TLC observation under UV 366 nm and subsequent treatment with 

potassium hydroxide (KOH). Coumarin-containing spots displayed blue or blue-green fluorescence, which 

intensified upon application of alcoholic KOH. This enhancement occurs due to the formation of ionized 

coumarin derivatives, confirming the presence of coumarin compounds known for antioxidant and enzyme-

inhibitory activity. 

Alkaloids were identified using Dragendorff’s reagent following TLC separation. Spraying the plate with 

Dragendorff’s reagent produced orange to reddish-brown precipitate-like spots, characteristic of alkaloid–

bismuth iodide complex formation. This reaction confirms the presence of alkaloidal constituents, which 

may contribute to the extract’s antidiabetic mechanism through interaction with metabolic enzymes. 

C. Conclusion 

Xylocarpus granatum extract was confirmed to contain flavonoids, phenolic, saponin, coumarin, and 

alkaloid that was tested using TLC method.  
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