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ABSTRACT 
The leaves and stem bark extracts of B. penangiana were screened to evaluate their antioxidant, antimicrobial, 

tyrosinase, lipoxygenase, and acetylcholinesterase activities. Evaluation of antioxidant activities were tested against 

DPPH, ABTS, and total phenolic content (TPC) assays. The antimicrobial activity were investigated by microdilution 

method for determination of MIC, MBC, and MFC. Tyrosinase and lipoxygenase inhibitory activities were analysed 

using mushroom tyrosinase and lipoxygenase enzymes, respectively. In addition, the acetylcholinesterase activity was 

tested using cholinesterase enzyme. The methanol extract of stem bark showed the highest phenolic content (176.8 mg 

GAE/g), DPPH free radical scavenging (IC50 95.5 μg/mL), ABTS (IC50 124.8 μg/mL), and lipoxygenase inhibitory 

activity (I: 46.3%). All extracts showed from moderate to weak activity with MIC/MBC/MFC values in the ranged of 

62.5-1000 µg/mL. The ethyl acetate stem bark extract revealed the highest percentage inhibition on tyrosinase activity 

(I: 83.2%), while for acetylcholinesterase activity showed by the methanol leaves extract with percentage inhibition of 

69.4%. The results revealed that the extracts of B. penangiana possessed significant activities on various biological 

studies. Further investigations will be focussing on isolation of the secondary metabolites responsible for the 

bioactivities. 

Keywords: Beilschmiedia, Lauraceae, Antioxidant, Antimicrobial, Antityrosinase; Lipoxygenase, 

Acetylcholinesterase. 

 

1. INTRODUCTION 

 

The genus Beilschmiedia comprises about 250 plant 

species widely distributed in tropical Asia and Africa. 

These plants produce several classes of natural products 

including endiandric acid derivatives, essential oils, 

lignans, neolignans, flavonoids, lactones and alkaloids. 

Few of these compounds were reported to exhibit 

antibacterial, antimalarial, anti-inflammatory, anti-

oxidant, anti-α-glucosidase, anti-leishmanial, anti-fungal, 

anti-cholinesterase and antituberculosis activities.
1-3

 In 

Africa, some of the species from this genus were used as 

folk medicines in treating uterine tumors, rheumatism, 

and pulmonary diseases.
4 

Several biological activities of 

the extracts of Beilschmiedia species also had been 

reported. Previous reports on the extracts of B. obscura, 

B. cinnamomea, B. tovarensis, B. acuta and B. 

cinnamomea had shown antibacterial and antifungal 
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properties. The extract of B. erythrophloia was found as 

radical scavenger, while B. erythrophloia and B. tsangii 

displayed potent inhibition on anti-inflammatory 

activity.
5-9

 

Beilschmiedia penangiana is commonly known as 

‘medang ayer’ in Malaysia. It grows in lowland or hill 

forests.
10

 The chemical compositions and biological 

activities of the leaf and bark oils from B. penangiana 

had been reported recently. The essential oils showed 

significant β-carotene/linoleic acid bleaching (leaf 67.2%; 

bark 112.4%) and DPPH radical-scavenging (IC50: leaf 

92.4 μg/mL; bark 88.3 μg/mL) activities, and strong 

antifungal property against Candida glabra (MIC 31.3 

μg/mL). Besides, the essential oils also displayed 

significant inhibition of tyrosinase (leaf 80.6%; bark 

82.5%), acetylcholinesterase (leaf 51.8%; bark 47.1%), 

and lipoxygenase (leaf 32.0%; bark 45.8%) activities.
11

 In 

continuation of our bioactivity studies on this species, 

herein we report the antioxidant, antimicrobial, 

antityrosinase, lipoxygenase, and acetylcholinesterase 

activities from the leaves and stem bark extracts of B. 

penangiana.  

 

MATERIALS AND METHODS 

Plant material 

B. penangiana (Voucher no. SK2572/14) was 

collected from Kluang, Johor in October 2014. The 

species were identified by Dr. Shamsul Khamis (UPM) 

and the voucher specimens were deposited at the 

Herbarium of Institute of Bioscience, Universiti Putra 

Malaysia. 

 

Extraction method 

The dried and powdered leaves (250 g) and stem bark 

(200 g) were extracted with n-hexane (Hex), ethyl acetate 

(EtOAc) and methanol (MeOH), sequentially. The 

extracts were filtered and the solvent was removed under 

vacuum using a rotary evaporator (Eyela, Germany) to 

obtain the Hex, EtOAc and MeOH extracts. Percentage 

yields (w/w) of the extracts obtained are shown in Table 

(1). 

 

Table (1) 

Percentage of yield and antioxidant activities of B. penangiana extracts 

Parts Extracts Yield 
DPPH IC50 

(µg/mL) 

ABTS IC50 

(µg/mL) 

TPC 

(mg GAE/g) 

Leaves Hex 1.82 g, 0.91 % 105.0±0.3 157.1±0.1 101.5 ± 0.4 

EtOAc 4.02 g, 2.01 % 200.5±0.1 215.9±0.2 66.8 ± 0.1 

MeOH 7.76 g, 3.88 % 177.0±0.3 141.0±0.3 59.6 ± 0.5 

Stem Bark  Hex 3.54 g, 1.77% 143.7±0.1 276.3±0.3 47.7 ± 0.2 

EtOAc 5.35 g, 2.67 % 155.1±0.1 228.1±0.3 46.3 ± 0.2 

MeOH 8.82 g, 4.41 % 95.5±0.3 124.8±0.1 176.8 ± 0.3 

BHT  18.5 52.2 ND 

Data represent as mean ± SD of three independent experiments; ND – not determined; TPC - Total phenolic content; 

GAE – gallic acid equivalent; BHT - Butylated hydroxytoluene 

 

Solvents and chemicals 

Analytical grade n-hexane, ethyl acetate and methanol 

used for extraction were purchased from Merck 

(Germany). Antioxidants: 1,1-diphenyl-2-picrylhydrazyl 

(DPPH), gallic acid and butylated hydroxytoluene (BHT) 

were obtained from Sigma-Aldrich (Germany). 

Analytical grade methanol, ethanol and 

dimethylsulfoxide (DMSO), HPLC grade chloroform, 

and Folin–Ciocalteu’s reagent were purchased from 

Merck (Germany). Antimicrobial: Nutrient agar (NA), 

nutrient broth (NB), sabouraud dextrose agar (SDA), 

sabouraud dextrose broth (SDB), streptomycin sulphate 
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and nystatin were purchased from Oxoid (Italy). All 

tested microorganisms were purchased from Mutiara 

Scientific (Malaysia). Tyrosinase: Mushroom tyrosinase 

enzyme (EC1.14.18.1), kojic acid and ʟ-dopa were 

purchased from Sigma-Aldrich (Germany). 

Lipoxygenase: Lipoxygenase inhibitor screening assay kit 

(Item No. 760700 Cayman Chemicals Co) was purchased 

from i-DNA Biotechnology (M) Sdn. Bhd. (Malaysia). 

Acetylcholinesterase: AChE enzyme (Type-VI-S, 

EC3.1.1.7), acetylthiocholine iodide, 5,5′-dithio-bis (2-

nitrobenzoic) acid (DTNB), and galantamine were 

purchased from Sigma-Aldrich (Germany). 

 

Antioxidant activity  

DPPH free radical scavenging assay 

The free radical scavenging activity was measured by 

the DPPH method with minor modifications.
12 

Briefly, 

0.1 mM DPPH (1 mL) dissolved in EtOH was added to 

an EtOH solution (3 mL) of the tested samples and 

standard (BHT) at different concentrations (200, 150, 

100, 50, 25 μg/mL). An equal volume of EtOH was 

added in the control test. The mixture was shaken 

vigorously and allowed to stand at room temperature for 

30 min. Then the absorbance at 517 nm was measured 

with a UV–vis spectrophotometer. The percentage of 

inhibitions (I%) of DPPH radical were calculated as 

follow:  

I% = [ Ablank – Asample / Ablank ] × 100 

where Ablank is the absorbance value of the control 

reaction (containing all reagents except the test extracts) 

and Asample is the absorbance values of the test 

extracts/standard. The sample concentration providing 

50% inhibition (IC50) was calculated by plotting 

inhibition percentages against concentrations of the 

sample. All tests and IC50 values were reported as means 

± SD of triplicates. 

 

ABTS radical scavenging 

The antioxidant capacity was estimated by ABTS 

radical scavenging activity following the previously 

reported method.
13

 Briefly, ABTS was obtained by 

reacting 14 mM ABTS stock solution (5 mL) with 4.9 

mM potassium persulfate (5 mL) and the mixture was left 

to stand in the dark at room temperature for 12–16 h 

before use. The ABTS solution (stable for 2 days) was 

diluted with distilled water to an absorbance at 734 nm of 

0.70 ± 0.02 by UV-vis spectrophotometer. After the 

addition of 15 μL of extracts (concentration of 200, 150, 

100, 50, 25 μg/mL) to 285 μL of diluted ABTS solution, 

the absorbance was measured after 30 min. The same 

procedure was repeated for the standard gallic acid 

solutions. The percentage inhibition (I%) of ABTS 

radical-scavenging activity of the extracts was expressed 

as: 

I% = [ Acontrol – Asample / Acontrol ] × 100 

where Acontrol is the absorbance of the blank control 

(ABTS solution without extracts) and Asample is the 

absorbance of the extracts. All tests were carried out in 

triplicate. 

 

Total phenolic content (TPC) assay 

TPC of the extracts was measured using gallic acid 

equivalent with minor modifications.
12

 A sample of stock 

solution (1.0 mg/mL) was diluted in MeOH to final 
concentrations of 1000 μg/mL. A 0.1 mL aliquot of 

sample was pipetted into a test tube containing 0.9 mL of 

methanol, then 0.05 mL Folin-Ciocalteu’s reagent was 

added, and the flask was thoroughly shaken. After 3min, 

0.5 mL of 5% Na2CO3 solution was added and the 

mixture was allowed to stand for 2 h with intermittent 

shaking. Then, 2.5 mL of methanol was added and left to 

stand in the dark for 1 h. The absorbance measurements 

were recorded at 765 nm. The same procedure was 

repeated for the standard gallic acid solutions. The 

concentration of total phenolic compounds in the extracts 

was expressed as mg of gallic acid equivalent per gram of 

sample (mg GAE/g). Tests were performed in triplicates. 

 

Antimicrobial activity 

Microbial strains 

Nine microorganisms; three Gram-positive bacteria; 

Bacillus subtilis (ATCC6633), Staphylococcus aureus 

(ATCC29737) and Enterococcus faecalis (ATCC19433), 

three Gram-negative bacteria; Pseudomonas aeruginosa 
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(ATCC9027), Escherichia coli (ATCC10536) and 

Klebsiella pneumoniae (ATCC13883) and three 

fungal/yeast Aspergillus niger (ATCC16888), Candida 

glabrata (ATCC2001) and Saccharomyces cerevisiae 

(ATCC7754) were used. The strains were grown on NA 

for the bacteria and SDA for fungal/yeast. For the activity 

tests, NB for bacteria and SDB for fungal/yeast strains 

were used.  

 

Microdilution method 

Antimicrobial test was carried out by MIC (minimum 

inhibitory concentration), MBC (minimum bactericidal 

concentration) and MFC (minimum fungicidal 

concentration) by broth micro dilution method using 96-

well microplates.
12 

The inocula of the microbial strains 

were prepared from 24 h broth cultures and suspensions 

were adjusted to 0.5 McFarland standard turbidity. The 

extracts (1 mg) were dissolved in DMSO (1 mL) to get 

1000 μg/mL stock solution. A number of wells (A–H) 

were reserved in each plate for positive and negative 

controls. Sterile broth (100 μL) was added to the wells 

from row B to H. The stock solutions of samples (100 

μL) were added to the wells at row A and B. Then, the 

mixture of samples and sterile broth (100 μL) at row B 

were transferred to each well in order to obtain a twofold 

serial dilution of the stock samples (concentration of 

1000, 500, 250, 125, 62.5, 31.3, 15.6 and 7.8 μg/mL). 

The inoculum (100 μL) was added to each well. The final 

volumes in each well were 200 μL. Streptomycin 

sulphate for bacteria and nystatin for fungal/yeast were 

used as positive controls. Plates were incubated at 37°C 

for 24 h. Microbial growth was indicated by the presence 

of turbidity and a pellet at the bottom of the well. 

Samples from the MIC study which did not show any 

growth of bacteria were removed from each well (10 mL) 

and then subculture on the surface of the freshly prepared 

nutrient agar in disposable Petri dishes (50mm×15 mm). 

Then, the Petri dishes were inverted and incubated for 16-

20 h at 37°C. After 16-20 h, the number of surviving 

organisms was determined. 

 

Tyrosinase inhibitory activity 

Tyrosinase inhibitiory assay was carried out following 

the standard method with slight modifications.
14 

Briefly, 

the extracts and kojic acid were dissolved in DMSO 

prepared as 1 mg/mL. The reaction was carried out using 

96-well microplate and microplate reader (Epoch Micro-

Volume Spectrophotometer, USA) was used to measure 

the absorbance at 475 nm. 40 µL of extracts dissolved in 

DMSO with 80 µL of phosphate buffer (pH 6.8), 40 µL 

of tyrosinase enzyme and 40 µL of L-dopa were put in 

each well. Each sample was accompanied by a blank that 

had all the components except for L-dopa. Kojic acid was 

used as reference standard inhibitor for comparison. The 

percentage of tyrosinase inhibition (I%) was calculated as 

follows: 

I% = [ Acontrol – Asample / Acontrol ] × 100 

where Acontrol is the absorbance of the control reaction 

and Asample is the absorbance of the extracts/reference. 

Analyses were expressed as means ± SD of triplicates. 

 

Lipoxygenase inhibitory activity 

Lipoxygenase (LOX) inhibition was determined using 

an enzyme immuno assay (EIA) kit (Catalog No. 760700, 

Cayman Chemical, USA) according to the manufacturer’s 

instructions. The Cayman Chemical lipoxygenase 

inhibitor screening assay detects and measures the 

hydroperoxides produced in the lipoxygenation reaction 

using a purified lipoxygenase. Stock solutions of the 

extracts were dissolved in a minimum volume of DMSO 

and were diluted using the supplied buffer solution (0.1 

M, Tris–HCl, pH 7.4). To a 90 µL solution of 5-LOX 

enzyme in 0.1 M Tris–HCl, and pH 7.4 buffer, 10 µL of 

various concentrations of test samples (final volume of 

210 µL) were added and the lipoxygenase reaction was 

initiated by the addition of 10 µL (100 µM) of 

arachidonic acid. After maintaining the 96-well plates on 

a shaker for 5 min, 100 µL of chromogen was added and 

the plate was retained on a shaker for 5 min. The 

lipoxygenase activity was determined after measuring 

absorbance at a wavelength of 500 nm. The percentage 

inhibition (I%) of the extracts was calculated as follows: 

I% = [ Ainitial activity – Ainhibitor / Ainitial activity ] × 100 

where Ainitial activity is the absorbance of 100% initial 



Jordan Journal of Pharmaceutical Sciences, Volume 12, No. 1, 2019 

- 51 - 

activity wells without sample and Ainhibitor is the 

absorbance of extracts/reference. All tests were carried 

out in triplicate and expressed as means ± SD. 

 

Acetylcholinesterase (AChE) activity 

AChE inhibitory activity of the extracts was measured 

by slightly modifying the spectrophotometric method.
14 

Electric eel AChE was used, while acetylthiocholine 

iodide (AChI) was employed as the substrate of the 

reaction. DTNB  acid was used for the measurement of 

the AChE activity. Briefly, 140 µL of sodium phosphate 

buffer (pH 8.0), 20 µL of DTNB, 20 µL of test 

compounds and 20 µL of AChE solution were added by 

multichannel automatic pipette in a 96-well microplate 

and incubated for 15 min at 25°C. The reaction was then 

initiated with the addition of 10 µL of AChI. Hydrolysis 

of AChI was monitored by the formation of the yellow 5-

thio-2-nitrobenzoate anion as a result of the reaction of 

DTNB with thiocholines, catalyzed by enzymes at 412 

nm utilizing a 96-well microplate reader (Epoch Micro-

Volume Spectrophotometer, USA). Percentage of 

inhibition (I%) of AChE was determined by comparison 

of rates of reaction of samples relative to blank sample 

(EtOH in phosphate buffer pH = 8) using the formula: 

I% = [ E – S / E ] × 100; 

where E is the activity of enzyme without test sample 

and S is the activity of enzyme with test sample. The 

experiments were done in triplicate. Galantamine was 

used as the positive controls. 

 

Statistical analysis 

Data obtained from the biological activities are 

expressed as mean ±SD of triplicates. The statistical 

analyses were carried out by employing one-way 

ANOVA (p < 0.05). A statistical package (SPSS version 

11.0) was used for the data analysis. 

 

 

RESULTS AND DISCUSSION 

Study of antioxidant efficiency in extracts using 

ABTS and DPPH radical scavenging assay is an 

important in in vitro analysis. Both methods apply 

decolorization assays to identify the existence of 

antioxidant which annul the development of the ABTS 

and DPPH radicals.
15

 The antioxidant activity of B. 

penangiana extracts are summarised in Table (1). For 

DPPH and ABTS assays, the highest activity was showed 

by the MeOH stem bark extract with IC50 value of 95.5 

and 124.8 μg/mL, respectively. In most of the assays to 

determine the antioxidant properties, the ABTS activity 

was strongly correlated with DPPH because both 

methods are responsible for the same chemical property 

of H
-
 or electron-donation to the antioxidant.

16-17
 In 

addition, the MeOH stem bark extract also found to have 

the highest TPC (176.8 mg GA/g). Phenolic compounds 

are known as plants antioxidant agents due to their 

capability as reducing agents, hydrogen donors, and 

singlet oxygen scavengers.
18

 Phenolic compounds such as 

flavonoids are noted as antioxidant agents. The plant 

extracts also contained some flavonoids as reported 

previously from Beilschmiedia species such as B. zenkeri, 

B. tovarensis and B. miersii.
19-20

 

Table (2) shows the MIC, MBC, and MFC results 

obtained from the leaves and stem bark extracts of B. 

penangiana against nine microorganisms. The MeOH 

stem bark extract showed the best activity against 

Enterococcus faecalis with MIC value of 62.5 µg/mL. 

However, other extracts displayed moderate to weak 

activity with MIC/MBC/MFC ranging from 125-1000 

µg/mL towards three Gram-positive bacteria (Bacillus 

subtilis, Staphylococcus aureus and Enterococcus 

faecalis) and three Gram-negative bacteria (Pseudomonas 

aeruginosa, Escherichia coli and Klebsiella pneumonia). 

It is often reported that Gram-negative bacteria are more 

resistant to the plant extracts, since the hydrophilic cell 

wall structure of Gram-negative bacteria is constituted 

essentially of a lipopolysaccharide that blocks the 

penetration of hydrophobic oil and avoids the 

accumulation of extracts in the target cell membrane. 

This is the reason that Gram-positive bacteria were found 

to be more sensitive to the extracts of B. penangiana than 

Gram-negative ones.
21 

For antifungal activity, the best 

activity was showed by the MeOH stem bark extract with 

MFC value of 125 µg/mL against the fungal strains 
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(Aspergillus niger, Candida glabrata, and 

Saccharomyces cerevisiae). Some isolated compounds 

from the genus Beilschmiedia have been reported to have 

antimicrobial activities. Compounds with antifungal and 

antibacterial activities have been isolated from other 

species of Beilschmiedia which are beilschmiedic acid A, 

beilschmiedic acid K, beilschmiedic acid L, cryptobeilic 

acid A, and cryptobeilic acid B.
22-23

 

 

 

Table (2) 

Antimicrobial activity of B. penangiana extracts 
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Results of MIC/MBC/MFC in µg/mL; SS – Streptomycin sulphate; NYS – nystatin; BS – Bacillus subtilis; SA – 

Staphylococcus aureus; EF – Enterococcus faecalis; PA – Pseudomonas aeruginosa; EC – Escherichia coli; KP – 

Klebsiella pneumonia; AN– Aspergillus niger; CG – Candida glabrata; SC– Saccharomyces cerevisiae; ND – not 

determined. 

 

 

Table (3) 

Tyrosinase, lipoxygenase, and acetylcholinesterase inhibitory activities of B. penangiana extracts 

Parts Extracts Tyrosinase (I%) Lipoxygenase (I%) Acetylcholinesterase (I%) 

Leaves Hex 67.6 ± 0.3 39.8 ± 0.2 65.3 ± 0.5 

EtOAc 80.4 ± 0.1 45.8 ± 0.2 69.3 ± 0.5 

MeOH 81.9 ± 0.2 32.4 ± 0.2 69.7 ± 0.5 

Stem Bark  Hex 74.3 ± 0.1 24.2 ± 0.3 53.3 ± 0.8 

EtOAc 83.2 ± 0.2 41.9 ± 0.3 32.2 ± 1.5 

MeOH 81.2 ± 0.2 46.3 ± 0.4 20.2 ± 1.2 

Kojic acid 97.1 ± 0.1 ND ND 

Quercetin ND 89.1  ± 0.2 ND 

Acarbose ND ND 97.7 ± 0.4 

Data presented as mean ± SD of three independent experiments; ND – not determined. 

 

Table (3) summarizes the results of tyrosinase, 

lipoxygenase, and acetylcholinesterase inhibitory 

activities at the concentration of 1 mg/mL. Tyrosinase 

inhibitors are chemical agents capable of reducing 

enzymatic reactions, such as food browning and 

melanisation of human skin. Therefore, these agents have 

good commercial potential in both food processing and 

cosmetic industries. All extracts showed good inhibitory 

activity with the percentage inhibition in the range of 

67.6 - 83.2%. The EtOAc stem bark extract displayed the 

highest tyrosinase inhibition activity which gave 83.2% 

inhibition. The inhibition of tyrosinase might depend on 

the hydroxyl groups of phenolic compounds of the 

mushroom extracts that could form a hydrogen bond to 

the active site of the enzyme, leading to a lower 

enzymatic activity. Some tyrosinase inhibitors act 

through hydroxyl groups that bind to the active site on 

tyrosinase enzyme, resulting in steric hindrance or change 

in conformation.
24

 

Lipoxygenases (LOX) are the key enzymes in the 

biosynthesis of leukotrienes that play an important role in 

several inflammatory diseases. Inhibition of LOX may 

influence the inflammation processes and thus be of 

interest for modulation of the lipoxygenase pathway. 

Therefore, inhibitors of oxidative stress and LOX have 

been considered as therapeutically useful in the treatment 

of many related diseases such as liver disease, arthritis 

and cancer.
25 

In lipoxygenase inhibitory activity, a 

standard quercetin, inhibited lipoxygenase activity by 

89.1% at 1 mg/mL. All extract exhibited weak to 

moderate lipoxygenase inhibitory activity ranging from 

24.2-46.3%. The highest activity showed by the MeOH 
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stem bark extract with percentage inhibition of 46.3%. It 

is noteworthy that, the MeOH stem bark extract had the 

highest TPC with good antioxidant activity, a finding 

which is consistent with a previous study which found a 

relationship between the anti-inflammatory activity and 

the presence of polyphenols. Antioxidants are also known 

to inhibit plant lipoxygenases.
26

 

In acetylcholinesterase (AChE) activity, all extracts 

were found to have weak to moderate activity, in the 

range of 20.2- 69.7%, comparable to galantamine, 97.7%. 

The MeOH leaves extract exerted the highest AChE 

activity with inhibition of 69.7%, followed by their 

EtOAc (69.3%) and Hex (65.3%) extract. Inhibition of 

AChE, the key enzyme in the breakdown of 

acetylcholine, is considered as one of the treatment 

strategies against several neurological disorders such as 

Alzheimer disease. Since the strongest synthetic or 

natural product driven AChE inhibitors are known to 

contain nitrogen, the promising activity of B. penangiana 

extracts could be due to their alkaloidal contents.
27-30

 

 

CONCLUSION 

Based on these results, it is conceive to conclude that 

the leaves and stem bark extracts of B. penangiana had 

significant level of antioxidant, antimicrobial, 

antityrosinase, lipoxygenase, and acetylcholinesterase 

activities. Investigations are in progress to determine the 

secondary metabolites of these extracts. Evaluation of 

possible synergism among chemical components for their 

biological activities also will be carried out in order to 

study in-depth of their pharmacology safety to capitulate 

potential new therapeutic drugs or drug leads. 
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 Beilschmiediaورا  ومتتخصاا  لاا  الذعيية منغامبل في المختبر الدوائية التقييم من ال 

penangiana  
 

 1االح وان اكيمي نزول مامد وان ،1نورمامصه يبدالله، 1فارديه اامد، 2تريبة ابية تيد يبد العزيز، 1مامد تيارازال اامد

 .تانجونغ ماليم، بيراك، ماليزيا  (35900)،قسم الكيمياء، كلية العلوم، والرياضيات، أمريكانا جامعة السلطان إدريس السباحة 1
 .جوهور باهرو، جوهور، ماليزيا  (81310)،الماليزيةلجامعة التكنولوجية اقسم الكيمياء، كلية العلوم، طلبه جامعة ماليزيا  .2

 
 مصخـص

تقييم أنشطتها المضادة للأكسدة، ومضادات الميكروبات، ل اللحاء مقتطفات من بينانجيانا باء ةتم فحص الأوراق والجذعي
وقد تم اختبار تقييم الأنشطة المضادة للأكسدة ضد دبف، أبتس، وفحوصات  .، واستيلكولينسترازlipoxygenaseالتيروزينات، 

تم التحقيق بنشاط مضادات الميكروبات بواسطة الأسلوب ميكروديلوشن لتحديد هيئة التصنيع ،  .(TPC)مجموع محتوى الفينولية 
استخدام فطر التيروزينات والأنزيمات   lipoxygenaseتم تحليل الأنشطة المثبطة التيروزينات و،  MFCالعسكري، وأم بي سي و

استخراج وعند  .بالإضافة إلى ذلك، تم اختبار النشاط أستيلكولينستراز باستخدام إنزيم الكولينستراز .ليبوكسيجيناسي، على التوالي
 IC50 95.5)رة المسح دبف الراديكالية الح (ز/مغ لعبة  (176.8)الميثانول من اللحاء الجذعية أظهر أعلى محتوى الفينولية 

وأظهرت  .في المائة 46.3 :الأول  lipoxygenase (والنشاط المثبطة)، مل/ميكروغرام  IC50 124.8)أبتس ) ،مل/ميكروغرام
 1000-62.5  القيم في النطاق من MFC/ أم بي سي/ مقتطفات من معتدلة إلى ضعف النشاط مع هيئة التصنيع العسكري

في   83.2:الإيثيل. أما استخراج اللحاء الجذعية فكشفت عن تثبيط نسبة أعلى في النشاط التيروزينات )الأولخلات  .مل/ميكروغرام
وكشفت النتائج أن تستخرج  في المائة  69.4نول استخراج أوراق مع تثبيط نسبةالمائة(، بينما النشاط أستيلكولينستراز أظهر من الميثا

سوف تركز المزيد من التحقيقات في العزلة من نواتج الأيض  .ة في مختلف الدراسات البيولوجيةيمتلك الأنشطة الهام-بينانجيانا باء
 .الثانوية المسؤولة بيواكتيفيتيس

، lipoxygenaseبيلشميديا، لاوراسيي، ومضادات الأكسدة، ومضادات الميكروبات، أنتيتيروسيناسي؛ : الدالة الكصما 
 .أستيلكولينستراز
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