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Abstract 
 

Suriname cherry (Eugenia uniflora L.) is believed to have anti-aging properties due to its main constituents, myristicin and 

quercetin. This study examines the anti-tyrosinase and antioxidant properties of the seed of unripe fruit extract of Suriname 

Cherry. The extraction process used an ultrasound-assisted extraction (UAE) method with 70% ethanol. Total phenolic and 

flavonoid contents were measured. Antioxidants including 2, 2-diphenyl-1-picrylhydrazyl (DPPH), ferric reducing antioxidant 

power (FRAP), 2, 2′-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) and anti-tyrosinase activities were evaluated for 

the bioactivities. The antioxidant activities of E. uniflora seed extract had substantial IC50 values for DPPH 5.75 μg/mL, then 

FRAP values were 5197.7 μM/g. In conclusion, the Suriname Cherry seed extract has anti-tyrosinase and antioxidant 

properties. Furthermore, the ethanolic seed extract had anti-tyrosinase and antioxidant characteristics, suggested that the 

Suriname cherry plant could be a promising anti-aging agent. 
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Introduction 
 

Hyperpigmentation, as one of the features of skin aging, can 

occur earlier with external factors like air pollution and 

ultraviolet exposure from sunlight. The main enzyme that 

responsible for hyperpigmentation is tyrosinase, which 

involves in melanogenesis in melanin skin pigment 

synthesis. One of the antiaging mechanisms is to use a 

tyrosinase inhibitor. Tyrosinase inhibitor is a substance that 

can reduce the tyrosinase enzymatic activity in melanin 

synthesis. Therefore, tyrosinase inhibitors are important in 

depigmentation substances for cosmetics development 

(Zolghadri et al. 2019) . Tyrosinase has two important roles 

in catalyzing the melanin biosynthesis process. The 

processes are L-tyrosine, o-hydroxylation and L-DOPA 

oxidation. Then, L-tyrosine converts into dopaquinone. This 

step in melanogenesis is significantly rate-limiting 

(Fan et al. 2021). Limited commercial market substances 

that are qualified for clinical inhibitors and skin-lightening. 

With increasing demand for tyrosinase inhibitors in 

industry, it is important to find effective tyrosinase inhibitors. 

Inhibiting tyrosinase contributes to the reduction of skin 

hyperpigmentation. The most widely used tyrosinase 

inhibitors, such as hydroquinone and kojic acid, have major 

adverse effects including erythema and dermatitis. 

Tyrosinase inhibitors have drawn significant interest in the 

cosmeceutical industries for their potential to prevent skin 

aging and hyperpigmentation disorder (Şöhretoğlu et al. 

2018). Therefore, the hazards of tyrosinase inhibitors have 

resulted in severe restrictions on the use of such products in 

many countries, increasing the pursuit of them from natural 

sources with minimal side effects and maximum efficacy 

(Meriç et al. 2024). One of the natural sources is Myrtaceae 

plants. 

Myrtaceae family plants are aromatic dicotyledonous 

plants consisting of shrubs and tree species (Farias et al. 2020). 

The biological diversity of Myrtaceae plants has unique 

characteristics due to the countless adaptive mechanisms to 

environmental nuances in tropical, and also subtropical 

areas. One of the species of Myrtaceae is Suriname cherry 

(Eugenia uniflora L.). The miniature pumpkin-shaped fruit 

is edible, tastes sweet and sour, and has a hint of aroma of 
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red chili pepper. The plants have ethnopharmacology 

properties that are used to treat various illnesses like 

stomach, hypertension, inflammation, diabetes, rheumatism, 

and wound infection (Souza et al. 2012). The leaf is known 

in pharmacology as antidiabetic, antihypertension, 

antimicrobial and antiinflammation (Bezerra et al. 2019). 

Suriname cherry has been used for cosmetics in Brazil, 

especially essential oils. Suriname cherry was explored first 

for industrial cosmetic purposes of its essential oil. The 

aroma of essential oil has an exotic, citric, fresh, and green 

note in perfume production (Gallucci et al. 2010). 

However, seed is known for greater potential 

bioactivities that have not been explored. It has been 

investigated that the antioxidant of E. uniflora seed is 

greater than its fruit extract (Celli et al. 2011). It is also been 

proven that seed has greater antioxidants than the fruit of other 

species in the Myrtaceae family (Girardelo et al. 2020). The 

ethanolic extract of E. uniflora seed has a great potential for 

antioxidants due to its high phenolic concentration 

(Santos et al. 2015). High phenolic compounds on Suriname 

Cherry’s seed may have the tyrosinase inhibitors properties 

that allow it to have potential for skin whitening agents and 

help treat hyperpigmentation skin conditions (Wenas et 

al. 2024). The chemical structure of phenolic substances of 

extract enable it to attach to the tyrosinase active site 

(Şöhretoğlu et al. 2018). Therefore, it is required to 

investigate Suriname cherry seeds' ability to suppress 

tyrosinase enzyme. The objective of this study is to explore 

the quantitative phytochemical analysis, bioactivities for 

free radical inhibition, and antiaging assay activity of seed 

extract especially its capacity to inhibit tyrosinase, thereby 

contributing to skin aging and hyperpigmentation. 
 

Materials and Methods 
 

Sample preparation and ultrasound-assisted extraction 

(UAE) 
 

The unripe fruits of Suriname cherry at the age of 3-4 weeks 

after the flowering stage, were gathered from Depok City in 

Indonesia. The seeds were collected by cutting the fruit in 

cross-sections and removing the seeds from unripe fruits in 

the range color of green to yellow (Fig. 1). The seeds were 

left to dry naturally for seven days in the air. 

A 10 g of seed powder was added to 100 mL of 70% 

ethanol. Seed powder was extracted with UAE method in a 

Q2000 Sonicator with direct probe type immersed in 70% 

ethanol solvent medium at room temperature, frequency of 

20 kHz, and extraction time of 15 min. The crude extract 

was filtered and evaporated with a rotary evaporator to 

obtain seed extract as residue. Seed extract yield was 

calculated by comparing the extract weight with the initial 

seed powder weight. 
 

Phytochemical screening 
 

Phytochemical screening in the seed extract was performed 

following the protocol of Wenas et al. (2020). The 

secondary metabolites were identified from change in 

reaction color and precipitating for terpenoids, flavonoids, 

alkaloids, saponins, and tannins. 

TPC assay: The total phenolic content of the seed extract 

was determined using a reagent of Folin-ciocalteu. A mixture 

of 1 mL extract and 5 mL 7.5% Folin-ciocalteu diluted 

solution was prepared, shaken for 1 min, and left to stand 

still for 8 min. Then added 4 mL solution of 1% NaOH, then 

the mixture was incubated at 25°C for 1 h in the dark. A 

wavelength of 730 nm was used to measure the absorbance 

value (Jehan et al. 2023). Gallic acid as a control was used to 

prepared calibration curve from a series of gallic acid 

concentrations. The amount of phenolic of each extract was 

determined in triplicate by comparing with the calibration 

curve. The total phenol content of the extract was quantified 

as mg gallic acid equivalent per gram of the extract (mg 

GAE/g). 

TFC assay: A reaction was conducted with a volume of 500 

µL of seed extract solution in combination with 100 µL 

AlCl3 (10%), 100 µL sodium carbonate (1 M), and 1.5 mL 

ethanol P. The yellow color in the mixture indicated the 

possible presence of flavonoids. After being vortexed, the 

mixtures were placed in an incubator in the darkness at 

ambient temperature for 30 min. The absorption was taken 

using a UV-Vis spectroscopy (T80+) at 437 nm. All 
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Fig 1: Unripe fruits (A), cross-section of fruit (B) and seeds 

from unripe fruit (C) of Suriname cherry 
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measurements were made in triplicate. A standard curve was 

generated using a series (5–100 mg/L) of quercetin 

standards. The total flavonoid content was determined by 

using the standard curve equation, and the resulting values 

were expressed in milligrams of QE per gram extract 

(Sulistyowati et al. 2023). 

DPPH antioxidant assay: Seed extract series concentration 

solutions were prepared in 2.4, 3.6, 4.8, 6 and 7.2 ppm. The 

seed extract series concentration solutions as much as 12, 

18, 24, 30 and 36 µL, respectively was added to 1 mL 

methanolic DPPH (0.4 mM), and the methanol solvent 

(3988, 3982, 3976, 3970 and 3964 µL) was added to the 

mixture to make a total amount of 5 mL. After that, the 

solution was left out in dark at 25°C for 30 min and 

incubated. Spectrophotometer was used to detect the 

absorbance at 517 nm. The test was performed three times. 

The determination of the extract antioxidant bioactivity gave 

the IC50 (it is the amount of the sample that can prevent 50% 

DPPH radical activity). The percent inhibition was obtained 

based on DPPH radical scavenging, with the following 

formula (Rizki et al. 2022): 
 

 
 

Where y = a + bx equation is determined by making a 

curve of linear regression with x representing the extract 

concentration in g/mL unit, while y representing the 

inhibition percent (%). The following formula is used to 

calculate IC50 value. 
 

IC50  

 

The experiment was held out 3 times. The IC50 of 

DPPH is calculated for mean and standard deviation. 

ABTS antioxidant assay: The method of ABTS 

antioxidant assay in this research is modified using free 

radical ABTS substance. ABTS stock solution is prepared 

and twelve hours incubated without light. A diluted ABTS 

solution is prepared by making the ratio of 1:10 ABTS stock 

solution with 96% ethanol. Seed extract stock solution and 

positive control were prepared respectively into several 

series of concentration solutions. One mL ABTS (1:10), 

then adding ethanol up to 5 mL volume. The samples were 

kept for 30 min at 25°C without light. The sample's 

absorbance was then measured at 753 nm using a uv-vis 

spectrophotometer (Wiliantari et al. 2022). The experiment 

was held out 3 times. The IC50 of ABTS is calculated for 

mean and standard deviation. 

FRAP assay: FeSO4.7H2O solution of 1 mM was used to 

make as a standard series solution in 10, 75, 100, 125 and 

150 µM to obtain the calibration curve. FRAP I solution is 

made with adding acetate buffer, TPTZ or 2,4,6-Tris(2-

pyridyl)-s-triazine 10 mM and aquades in ratio of 10: 1: 1 

The solution was made of 2 mL FRAP I solution, (50, 75, 

100, 125 and 150 µL) FeSO4, added aquades until volume 

reach 5 mL. The same procedure was carried out for the 

standard (quercetin). FRAP II solution is made with adding 

acetate buffer, TPTZ and FeCl3 in ratio of 10: 1: 1. Quercetin 

was prepared in seri concentration as 2, 4, 6, 8, 10 and 12 

µM. The solution was made of 2 mL FRAP II reagent, (3, 6, 

8, 12, 15 and 18 µL) quercetin, added aquades until volume 

reach 5 mL. The seed extract solution is made in 5 ppm. The 

mixture solution was placed in the closed dark compartment 

for 30 min. UV-Vis spectrophotometer was used to measure 

the absorbance of the sample at 596 nm. The percentage Fe3+ 

to Fe2+ reduction by the sample in the presence of FeSO4 in 

μM/g of dried extract is taken as the FRAP value, which was 

calculated using the equation  (de Barros et al. 2024): 
 

 
 

 
 

Where SC is the sample concentration (μM), V is the 

sample volume (mL), DF is dilution factor and w is sample 

weight (mg). The experiment is held out for 3 times. The 

FRAP value is calculated for its mean and standard deviation. 

Anti-tyrosinase assay: Using color-changing observation, 

the UAE extract of E. uniflora were evaluated for their 

antiaging properties. The ability to inhibit tyrosinase of 

E. uniflora seed extract was determined colorimetrically. 

Phosphate buffered solution 50 mM was prepared by add 

19.8 mg KH2PO4 into 50 mL aquades, then adjust the 

acidity level to 6.5 and add aquades until volume 100 mL 

aquades. A 96-well microplate (Iwaki Pyrex) consisting of 

80 µL of phosphate buffered saline, 40 µL of extract 

solution (1–500 µg/mL), 40 µL of L-DOPA solution in 

4 mM concentration, and 40 µL of mushroom tyrosinase 

solution (75 U/mL). The microplate was kept in a 

microplate reader, shaken for 1 min, and incubated at 25°C 

for 30 min. The absorption was measured at 490 nm using a 

microplate reader (GloMax® Discover). Quercetin was used 

as positive control. Following formula was used to present 

the ability to inhibit tyrosinase activity of each concentration 

and expressed as inhibition percentage (Desmiaty et al. 2020): 
 

 
 

Where A0 is blank absorbance is deducted by the blank 

control absorbance and A1 is sample absorbance deducted by 

sample control absorbance. The inhibition percentage from 

the concentration series of sample solutions and positive 

controls were used to produce a linear regression curve of 

anti-tyrosinase enzyme activity. The sample concentration is 

represented by x and the inhibition percentage is represented 

by y axis to get equation of y = a + bx. The formula of the 

IC50 value calculation is presented below. 
 

IC50  
 

The tyrosinase inhibitory activity of the extract was 

quantified as the IC50 value. The experiment is held for 3 
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times. The value of IC50 is calculated for the average and 

standard deviation. 

 

Statistical analysis 

 

The total phenol, total flavonoid, inhibition percentage of 

DPPH, ABTS, and antityrosinase assay and FRAP value are 

expressed as mean±SD in triplicates. Linear regression was 

performed using Microsoft Excel’s Statistical software 

edition 2018. 

 

Results 
 

TPC and TFC assay 

 

Determination of TPC of seed extract using gallic acid 

calibration curve from the equation y=0.0706x-0.0145 with 

squared R-value as 0.9971. TPC of seed extract was 11.618 

± 2.457 mg GAE/g extract. TFC results were measured using 

the quercetin standard with the equation y = 0.0823x –0.0402 

(R2 = 0.9997). The TFC of seed extract was obtained at 

2.735 ± 0.05 mg QE/g extract (Table 1). 

 

Antioxidant activities 

 

The relationship between inhibition percentage and 

concentration of extract is presented in linear regression 

equations. The equation of seed extract is y = 7.4736x+7.6436 

(R² = 0.99) and quercetin is y = 12.197x-8.0387 (R² = 0.9953) 

(Fig. 2). The DPPH radical scavenging ability of Suriname 

cherry ethanolic seed extract for IC50 value was 5.75 μg/mL 

(Table 2). The seed extract had a strong DPPH radical 

scavenging ability, even though it was lower than the 

positive control (quercetin) which was 4.75 μg/mL (Table 2). 

The seed extract of DPPH antioxidant activity was considered 

as strong, even though it was lower than the standard. 

The FRAP value of seed extract was 5197.7 µM/g, 

which was significantly higher than quercetin (1177.99 µM/g). 

Greater amount of FRAP presents more ability to scavenge 

radicals. ABTS antioxidant assay showed that the E. 

uniflora seed extract has an IC50 value of 3.381 μg/mL 

(Table 2). For ABTS, linear regression equations of 

Quercetin obtained was y = 24.73x + 0.665 with R² = 0.994. 

The IC50 value of this assay of the E. uniflora seed extract is 

3.381 (Table 2), while Quercetin is 1.995 μg/mL (Table 2). 

 

Anti-tyrosinase activity 

 

Suriname cherry seed extract had tyrosinase inhibition 

ability in IC50 value of 111.01 μg/mL. Quercetin showed a 

higher tyrosinase inhibition activity with an IC50 value of 

5.30 µg/mL (Table 2). 
 

Discussion 
 

The UAE of Surinam cherry seed yields 32.4 %. Similar to 

previous studies in other species in the Eugenia genus, that 

ultrasound-assisted extraction gave higher yield (40 %) of 

the seed extract as compared to conventional extraction 

method (Albuquerque et al. 2024). Ultrasonic wave 

frequency provides the acoustic cavitation that disrupts the 

seed’s cell wall and allows the ethanol solvent to dissolve 

the secondary metabolite compound (Shen et al. 2023). 

The results of TPC and TFC indicated that Suriname 

cherry seed extract contained relatively high polyphenol and 

flavonoid components, which can have a significant role as 

a tyrosinase inhibitor. The activity of DPPH free radical 

scavenging of E. uniflora seeds extract in IC50 was 5.75 

µg/mL compared to IC50 as 4.75 µg/mL of Quercetin. The 

antioxidant activity further confirms its in vitro antioxidant 

activity, which might be useful for preventing aging. 

Suriname cherry seed extract was able to donate H+ that 

reacted with DPPH radical substance. The reduction in 

DPPH to hydrazine leads to a reduction in the absorbance of 

the reaction as measured at 517 nm spectrophotometer 

(Baliyan et al. 2022). This result aligns with the antioxidant 

from previous research, E. involucrata seed extract in DPPH 

antioxidant as IC50 as 33.6 ug/mL (Girardelo et al. 2020). 

The suriname cherry seed extract has higher DPPH 

antioxidants than E. involucrata seed extract. The 

DPPH method measures the scavenging ability of 

antioxidants by using DPPH. 

In the ABTS method, the 2,2-azino-bis-3-

ethylbenzothiazoline-6-sulphonic acid is used to generate a 

radical solution. When a sample containing antioxidants is 

added to a solution containing ABTS radical cation, the 

absorption decreases as the ABTS radical cation is 

terminated. The ABTS antioxidant of Suriname cherry seed 

extract is 3.38 μg/mL, while Quercetin is 1.97 μg/mL. 

Spectrophotometric measurement of the production of 

ABTS4+ is inhibited by the presence of an antioxidant of 

seed extract. The potential of the antioxidant of seed extract 

increases with decreasing test solution absorption at 734 nm. 

The seed extract was able to donate hydrogen or electrons in 

order to scavenge the ABTS radical cation, as opposed to 

trolox (Kumar et al. 2018). The ABTS of Suriname cherry 

seed extract is considered as high antioxidant category, but 

still lower than the quercetin as positive control. ABTS is 

used for estimating the total antioxidant capacity of extracts, 

especially flavonoid and polyphenol compounds (Dong et 

al. 2015; Dorsey and Jones 2017). 

The antioxidant potency of Suriname cherry seed 

extract in FRAP assay is determined by its capacity to 

transfer electrons to the FRAP reagent. The salt of ferric 

tripyridyl triazine will follow the reduction chemical 

reaction and change into a form of ferrous ion at acidic 

buffer solution. This confirms the existence of the 

antioxidant ability of the extract (Amalia et al. 2023). The 

result of FRAP value of seed extract is 5197.7 µM FeSO4/g 

which is higher than the quercetin (1177.9 µM FeSO4/g). 

This means the E. uniflora seed extract is able to catalyze 

the transformation of the Fe2+ or ferrous form into the 
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Fe3+/ferric cyanide complex better than the positive control. 

The FRAP value of this suriname cherry seed extract 

(5197 µM FeSO4/g) is higher compared to FRAP value of 

Suriname cherry leaf extract (2493 µM FeSO4/g extract) 

(Kurniawati et al. 2017). This result shows that suriname 

cherry seed has greater FRAP antioxidant activity. 

The UAE using the polar solvent can improve 

extraction. It was proven that the DPPH, ABTS and FRAP 

antioxidant assay of Surinam cherry seed extract is higher 

than the other part of the plant. This also supported by the 

previous experiment from other species of Eugenia genus, 

that seed extract of the E. involucrata had higher antioxidant 

activities in DPPH and ABTS methods in comparison to the 

fruit extract (pericarps and pulps) (Nicácio et al. 2017). The 

antioxidant activity of Surinam cherry seed extract in this 

study is possibly associated with the high phenolic and 

flavonoid compounds present in the seed. The 

phytochemical compounds in E. uniflora seed extract are 

dominated with phenolic and flavonoids according to the 

high TPC and TFC. The antioxidant activities of seed 

extract may also correlated to the secondary metabolite 

compounds (Girardelo et al. 2020). 

The Suriname cherry seed extract is considered as low 

category of tyrosinase inhibiting ability, because it was higher 

than 500 µg/mL, while quercetin has IC50 of 5.3 µg/mL, 

which considered as very strong category of anti-tyrosinase. 

The ability to inhibit tyrosinase of E. uniflora seed extract 

might be due to the phenolic compounds and flavonoids that 

could inhibit the action of the tyrosinase enzyme. The 

quantity of phenolic hydroxyl on 1, 2-diphenylethene 

derivatives can significantly reduce tyrosinase activity. 

Tyrosinase activity inhibition is markedly increased by 

adding two phenol hydroxyls as opposed to one hydroxyl 

and by replacing methoxyl with phenol hydroxyl 

(Pillaiyar et al. 2017). The mechanism by which phenol 

hydroxyl compounds block tyrosinase was examined. 

Tyrosine and dopamine's hydroxyls are the only 

sources of H+ and epoxy double oxygen bond because 

tyrosinase's action center is hydrophobic (Zolghadri et 

al. 2019). Similar to tyrosine and dopamine, phenol 

hydroxyl compounds can suppress tyrosinase activity 

(Zuo et al. 2018). It is possible that polar active substances 

with antioxidant and antityrosinase activity, such as 

flavonoids, terpenoids, and phenolics such as gallic acid, 

ellagic acid, and myricitrin are present in the seed 

extract of Surinam cherry (Almeida et al. 2023). 

Therefore, the E. uniflora seed extract may need to be 

explored for other pharmaceutical purposes, such as elastase 

inhibition, antiacne or antiinflammation activity. 

 

Conclusion 
 

Total phenolic content was significantly associated to the 

antioxidant capacity as measured by the DPPH, FRAP, 

ABTS assays of the ethanolic seed extract from unripe fruit 

of Suriname cherry. Seeds of Suriname cherry fruit extract 

had potent antioxidant and anti-tyrosinase properties. Thus, 

Suriname cherry seeds can be developed as an anti-aging 

pharmaceutical product. 
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