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Abstract 
Aging is a natural skin process that occurs due to intrinsic and extrinsic factors, such as 
excessive exposure to ultraviolet light (photoaging). The mechanism of damage involves 
the production of excess free radicals that trigger oxidative stress in the skin. 
Determining the natural products that have high antioxidant activities as antiaging is 
important. Cinnamomum burmannii and Michelia champaca are typical Aceh plants 
that are believed to have high antioxidant effects. The aim of this study was to 
determining the contents of C. burmannii and M. champaca as well as to determine the 
antioxidant and antiaging activities of either individually or combinations. The 
qualitative phytochemical and semi-quantitative analysis of the extracts were measured 
using gas chromatography-mass spectroscopy (GC-MS). The antioxidant activity was 
examined by radical scavenging using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical 
method while the antiaging activity was measured using the tyrosinase enzyme 
inhibition test. The phenolic and flavonoid contents of C. burmannii were higher than 
M. champaca (66.34 vs 24.71 mg gallic acid equivalent/gr and 80.52 vs 60.20 mg 
quercetin equivalent/gr, respectively. The inhibitory concentration (IC₅₀) of M. 
champaca extract in inhibiting DPPH indicated that M. champaca had a better 
antioxidant activity than C. burmannii. The combination of C. burmannii and M. 
champaca extracts had a lower IC₅₀ compared to M. champaca alone. C. burmannii and 
M. champaca extracts had a weak potential to inhibit tyrosinase activity (IC₅₀ value 
≥1000 µg/mL). In conclusion, this study indicates that M. champaca and C. burmannii 
have strong antioxidant activities and these might associate with polyphenol contents. 

Keywords: Antioxidant, antiaging, champaca, cinnamon, flavonoid, anti-tyrosinase 

Introduction 
Aging is one of the main problems for individuals in middle age or older. Aging process causes 
the physical appearance to become less attractive and lowering self-confidence [1]. The process 
of skin aging involves deterioration in the structure and function of the skin system and this 
process is associated with the phenomenon of slowing down or stopping the process of skin 
growth with age [2]. One of the extrinsic factors that cause aging is exposure to sunlight (photo-
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aging), which results from reactions involving free radicals that trigger oxidative stress in the 
skin [3]. Free radicals damage the phospholipid membrane and reduce elasticity, making the 
skin look wrinkled and dry, which are the main signs of aging [4].  

Reactive oxygen species (ROS) have been found to significantly increase tyrosinase activity, 
the enzyme that initiates skin pigmentation, leading to the upregulation of melanin synthesis 
[5]. The tyrosinase catalyzes the rate-limiting reaction in the melanin biosynthetic pathway, 
where L-tyrosine is hydroxylated to L-3,4-dihydroxyphenylalanine (L-DOPA), for further 
oxidized to o-quinone. Hydrogen peroxide (H2O2) and ROS which are produced by 
melanogenesis leads to exposing human melanocytes to high levels of oxidative stress [6] 
Therefore, it has been a trend recently to use antioxidants to protect the skin from the damaging 
effects of ultraviolet (UV) [7]. ROS scavengers and inhibitors of ROS generation may down-
regulate UV-induced human melanogenesis [8]. Moreover, tyrosinase is also the main target in 
screening inhibitors for melanogenesis.  

The discovery of antioxidants and anti-tyrosinase drugs that inhibit the catalytic activity of 
tyrosinase has received much attention, in particular in skin care products [9]. Study on the 
development of therapies to address the problem of premature ageing is urgently needed, one of 
which is by utilizing extracts of natural ingredients. Some of the compounds found in plants that 
can protect the skin include flavonoids, phenolics, and tannins. Flavonoids have strong 
antioxidant properties due to their ability to stabilize free radicals by donating hydrogen atoms 
or single electron transfers. [10,11]. Flavonoids also act as chelators for metals by incorporating 
copper ions from tyrosinase activity. Recent studies reported the significance of flavonoids as a 
promising whitening agent by inhibiting the tyrosinase enzyme, thereby controlling melanin 
production and having a low level of toxicity [5,12]. 

Various secondary metabolites in plants are synergistic in controlling multiple metabolism 
pathways in the body [13]. Flavonoids have the potential as potent antioxidants due to they have 
hydroxyl groups attached to the carbon of the aromatic ring, which can capture free radicals 
resulting from lipid peroxidation reactions to stabilize free radicals or ROS [14,15]. Michelia 
champaca and Cinnamomum burmannii are typical Aceh plants rich in flavonoids. M. 
champaca is often used as a medicinal plant for healing wounds and its metabolites such as 
gallic acid, phenolic, tannins, and essential oils have antioxidant activities [16,17]. These 
compounds exert antioxidant actions through their redox properties, which counteract and 
neutralize free radicals and decompose peroxide compounds [18]. The fragrant aroma of M. 
champaca is convenient to develop as a skin topical moisturizer and perfume. 

C. burmannii is also extensively used by the industries of  food, cosmetic, and 
pharmaceutical [19]. Metabolic compounds of C. burmannii such as cinnamaldehyde, eugenol, 
phenolic group, trans-cinnamic acid, tannins, catechins, proanthocyanidin, limonene, and α-
terpineol also act as antioxidants [20]. Several studies reported the antioxidant activity of 
Indonesian C. burmannii extract from various regions and had inhibitory concentration (IC₅₀) 
value of around 75.48–136.88 µg/mL examined using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) 
radical method [21-24]. 

It is suggested that combination of C. burmannii and M. champaca extracts could be 
developed as ingredients for skin cosmetics [20]. The abundant availability of M. champaca and 
C. burmannii, fragrant aromas and empirical evidence in the community support the 
development of these two plant extracts as additives for skin care products. The aim of this 
study was to investigate the role of flavonoid extracts of M. champaca and C. burmannii as 
antiaging and antioxidant. 

Methods 
Plants and chemicals 
C. burmannii were collected from plantations located at Simpang Teritit, Bener Meriah, Aceh, 
Indonesia and M. champaca were collected from Aceh Besar, Aceh, Indonesia. DPPH, L-
ascorbic acid, gallic acid, quercetin, Folin-Ciocalteu reagent, Tween 80, L-Dopa, tyrosinase, 
dimethyl sulfoxide (DMSO), kojic acid were obtained from Sigma-Aldrich (Sigma-Aldrich, St. 
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Louis, MO, USA). Other used chemicals and reagents were all analytical grade and were 
purchased as indicated.  

Extraction process 
A total of 500 of C. burmannii and 500 g of M. champaca leaves were dried without direct 
exposure to sunlight and were crushed into fine powder. The fine powder was macerated in 70% 
ethanol with a ratio of extract and solvent of 1:10 for 24 h with three times maceration. The 
macerate was made into a viscous extract using a pressurized rotary evaporator. After the thick 
ethanol extracts of C. burmannii and M. champaca were obtained, the water content, water-
soluble extract, ethanol-soluble extract, and ash content were measured. Furthermore, the 
extracts were subjected to qualitative phytochemical and semi-quantitative analysis using gas 
chromatography-mass spectroscopy (GC-MS) [25]. 

Gas chromatography-mass spectroscopy (GC-MS) 
The phytochemical analysis of M. champaca and C. burmannii was conducted using a GC-MS 
Shimadzu - QP2010 Ultra (Shimadzu Corporation, Kyoto, Japan). The helium was used as 
carrier gas at a 1.2 mL/min flow rate. The gas chromatography column was Rtx-5MS (Shimadzu 
Corporation, Kyoto, Japan). The injector port was maintained at 270°C, with an oven 
temperature of 10°C/min from 30°C to 300°C. A total of 90 µL of extract was added with 10 µL 
of trimethyl silane hydrogen (TMSH), and 1 µL of the mixture was injected into the GC-MS. The 
metabolites were defined by comparing their mass spectra data with available database.  

Experimental design 
There were five experimental groups in this study: C. burmannii extract only, M. champaca 
extract only and three concentration combinations of the two extracts. Antioxidant and 
antiaging activities were determined on all extract groups and compared with positive and 
negative controls. The detailed of the groups as follows: 
Negative control  : solvent extract only (ethanol 70%) 
Positive control  : ascorbic acid (for antioxidant) and kojic acid (for antiaging) 
CB group  : C. burmannii extract 
MC group  : M. champaca extract 
CB25MC75 group : combination of C. burmannii 25% + M. champaca 75% extract 
CB50MC50 group : combination of C burmannii 50% + M. champaca 50% extract 
CB75MC25 group : combination of C. burmannii 75% + M. champaca 25% extract.  
Antioxidant and antiaging activities were analyzed three times (triplo).  

Determination of total phenol content and total flavonoid content 
To determine the total phenol content, the Folin-Ciocalteu reagent was used [7]. The mixture 
contained 100 µL extracts, 500 µL Folin-Ciocalteu reagent, and 1.5 mL 20% sodium carbonate. 
With pure water, the final volume was increased to 10 mL. The absorbance at 765 nm was 
measured after 2 h of reaction and used to calculate the phenolic content using gallic acid as a 
standard and therefore expressed as mg gallic acid equivalent (GAE)/g dry extract. 

The total flavonoid content was measured. Briefly, an aliquot of 500 µL of each extract was 
diluted with 3.2 mL of water. Initially, 150 µL 5% NaNO2 solution was added to each sample, 
and after 5 min, 150 µL of 10% AlCl3 was added. After six minutes incubation, 1 mL 1.0M NaOH 
1 M was added and mixed well. The absorbance was read at a wavelength of 510 nm, while 
quercetin was used as the standard for the calibration curve. The total content of flavonoid was 
calibrated using the calibration curve-based linear equation, and was stated as mg quercetin 
equivalent (QE)/g dry extract.  

Antioxidant activity test with 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
 The 2,2-diphenyl-1-picrylhydrazyl (DPPH) replicates the previous study's radical scavenging 

activity [26]. In brief, 50 µL extract with various concentrations (2, 4, 8, 16, 32 ppm) were 
mixed with 1 mL DPPH 0.4 mM and 3,950 µL ethanol. The mixture was then vortexed and left 
for 30 min. The absorbance of the solution was then measured at a wavelength of 517 nm 
against a blank (which consisted of 50 µL extract and 4,950 µL ethanol). The absorbance of the 
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control, which consisted of 1 mL DPPH and 4 mL ethanol, was also measured. Vitamin C was 
used as a positive control. The concentration that gave an inhibitory concentration 50 (IC50) 
value was the concentration of the fraction that gave percentage radical scavenging activity by 
50% compared to the control via a linear regression curve with the formula: Percent (%) radical 
capture =[(A0-A1)]÷A0×100%. A0 is the absorbance of the control (not containing the tested 
extract), and A1 is the absorbance in the presence of the test sample or reference (vit C). 

Antiaging test through inhibition of tyrosinase activity 
The activity of inhibiting the tyrosinase enzyme using the spectrophotometric method was used 
to measure the antiaging base on previous studies [27,28]. The l-3,4-dihydroxyphenylalanine 
(L-DOPA) and kojic acid were used as the substrate and positive control, respectively. Each 
extract was prepared with a concentration series of 50–1000 µg/mL and 30 µL extract was 
mixed with 125 µL phosphate buffer (0.1 M, pH 6.8) and 5 µL tyrosinase enzyme (2500 
units/mL). After 30 min incubation at 37°C, 40 µL L-DOPA (2.5 mM) was added. The 
absorbance was observed at a wavelength of 515 nm, and measurements were also made for the 
solvent blank and the kojic acid as positive control. The inhibition percentage was obtained 
from the linear regression equation y = a + bx, where a and b are values from linear equation, x 
is the extract concentration and y is the % inhibition. 

Statistical analysis 
The antioxidant activity data and tyrosinase inhibition were articulated as the mean ± standard 
deviation (SD). One-way analysis of variance (Anova) was used to assess the differences 
between groups. Any differences between extract groups and control groups were assessed 
using the least significant difference (LSD) test. A p<0.05 was considered significant. All 
analyses were conducted using SPSS statistics for Windows, Version 20.0 (IBM Corp, NY, USA). 

Results 
Extract characterization 
The C. burmannii extract was reddish-brown and viscous, while that of M. champaca was dark 
green and thick. The characteristics of the two extracts are presented in Table 1.  

Table 1. Characteristics of the extracts of Cinnamomum burmannii and Michelia champaca 
Parameter Cinnamomum burmannii Michelia champaca 
Water content 1.03% 1.08% 
Ash Content 4.23% 9.84% 
Water soluble content 64.77% 66.37% 
Ethanol soluble content 36.75% 48.24% 
Phytochemical analysis Alkaloids, flavonoids, polyphenols, 

tannin, quinones, saponins, and 
triterpenoids 

Alkaloids, flavonoids, 
polyphenols, tannin, quinones, 
saponins, and steroids 

Total phenol content and total flavonoid content  
This study quantitatively analyzed the levels of total phenol and flavonoid of the two extracts 
(Table 2). The total phenolic content in the extracts of C. burmannii and M. champaca was 
66.34 mg GAE/g and 24.71 mg GAE/g, respectively. This mean that the content of total phenolic 
of every gram of C. burmannii extract was equivalent to 66.34 mg of gallic acid. The total 
flavonoid content in the extracts of C. burmannii and M. champaca was 80.52 mg QE/g and 
60.20 mg QE/g, respectively. 

Table 2. Quantitative analysis of the flavonoids, phenols, and total tannins levels in the extracts 
of Cinnamomum burmannii and Michelia champaca 

Extract Phenolic content  
(mg gallic acid equivalent (GAE)/gr) 

Flavonoid content  
(mg quercetin equivalent (QE)/gr) 

Cinnamomum burmannii 66.34 80.52 
Michelia champaca 24.71 60.20 
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Gas chromatography-mass spectroscopy (GC-MS) results 
 Analysis of semi-quantitative using GC-MS was conducted on the extracts of C. burmannii and 
M. champaca. The most abundant putative compounds in C. burmannii extract were 2-furan 
carboxaldehyde, 5-(hydroxymethyl), coumarin and 2,3-dihydro-3,5-dihydroxy-6-methyl-4h-
pyran-4-one, with 35.17%, 19.34%, and 7.13% respectively (Figure 1). Detailed detected 
putative compounds, composition of metabolite in extract, and retention time are presented in 
Table 3. 
 

 
Figure 1. Gas chromatography and mass spectroscopy (GC-MS) pattern of chemical compounds 
from Cinnamomum burmannii extract. 

Table 3. The putative compounds of Cinnamomum burmannii based on gas chromatography 
and mass spectroscopy (GC-MS)  

Putative compound Retention time 
(minute) 

Percentage  
composition (%) 

α-furole 4.356 3.65 
2,3 dihydro-3-5-dihydroxy-6-methyl-4H-pyran-4-one  10.975 7.13 
Cinnamaldehyde 11.265 4.92 
Glycerin  12.127 4.19 
2-furancarboxaldehyde-5-(hydroxymethyl-) 15.643 35.17 
Cinnamyl alcohol 16.540 6.43 
Imidazole,2-hydrxy-4-methyl- 18.105 1.21 
Hydrocoumarin 19.167 1.26 
Coumarin  21.794 19.34 
3,4-altrosan 26.138 2.49 
2-amino-5-guanidino-pentanoic acid 28.951 6.52 
N-acetyl-D, L-norleucenine 29.061 3.43 
D-glycero-D-galacto-heptose 29.503 2.63 
1,5-anhydro-D-lalitol 29.643 1.63 
  100 

 
The n-hexadecanoic acid was the most common in the M. champaca extract, which was 

38.23% (Figure 2). All putative compounds of M. champaca which detected based on GC-MS 
are presented in Table 4. 
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Figure 2. Gas chromatography and mass spectroscopy (GC-MS) pattern of chemical compounds 
from Michelia champaca extract. 

 

Table 4. The putative compounds of Michelia champaca based on gas chromatography and 
mass spectroscopy (GC-MS)  

Putative compound Retention time 
(minute) 

Percentage  
composition (%) 

Dodecanamide, n,n-bis(2-hydroxyethyl)- 16.879 1.07 
1(2h)-naphthalenone, octahydro-4a,8a-dim 18.332 2.55 
Tetradecanoic acid 19.193 9.18 
9-octadecenoic acid (z)-(cas) oleic acid 20.232 1.00 
Hexadecanoic acid, methyl ester (cas) me 20.875 3.23 
N-hexadecanoic acid 21.363 38.23 
Hexadecanoic acid, ethyl ester (cas) ethyl 21.560 1.82 
9,12-octadecadienoic acid (z,z)-, methyle 22.539 1.76 
9-octadecenoic acid, methyl ester, (e)- 22.589 10.02 
Methyl stearate 22.807 2.11 
Oleic acid 23.054 9.33 
Octadecanoic acid 23.208 9.29 
Hexadecanoic acid, 2-hydroxy-1-(hydroxym 23.930 1.53 
Stigmasta-5,22-dien-3-ol, acetate, (3.beta.,2 30.254 1.44 
Stigmast-5-en-3-ol, (3.beta.)-(cas) 24.be 30.435 0.59 
Cholesta-4,6-dien-3-ol, (3.beta.)- 30.571 1.16 
Stigmast-5-en-3-ol, oleat 30.765 5.68 
Total   100 

Antioxidant activity of C. burmannii and M. champaca  
Antioxidant test using in vitro DPPH method indicated that the extracts of C. burmannii and M. 
champaca had strong antioxidant abilities. The IC₅₀ of M. champaca extract in inhibiting 
DPPH was lower, indicating that M. champaca had a better antioxidant ability than C. 
burmannii (Figure 3). The combination of M. champaca and C. burmannii extracts showed a 
more significant IC₅₀, suggesting that the combination with C. burmannii reduced the 
antioxidant capacity of M. champaca extract. 
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Figure 3. Antioxidant activity of Cinnamomum burmannii and Michelia champaca extracts 
based on scavenging radical of DPPH test. Data in mean ± standard deviation with three 
replications. CB25MC75: C. burmannii 25% and M. champaca 75%; CB50MC50: C. burmannii 
50% and M. champaca 50%; CB75MC25: C. burmannii 75% and M. champaca 25%. 
*Statistically significant at p<0.05 compared to ascorbic acid group. #Statistically significant at 
p<0.05 compared to C. burmannii group. 

Antiaging activity of C. burmannii and M. champaca  
Tyrosinase inhibitory activity of M. champaca and C. burmannii extracts are presented in 
Table 5. With refers to the IC₅₀ value of kojic acid, its activity potential can be categorized from 
strong to weak based on previous reference [29]. The IC₅₀ value below 100 µg/mL indicates the 
most substantial potential for inhibiting tyrosinase activity, IC₅₀ 100–450 µg/mL indicates the 
weakest category, and IC₅₀ 450–700 µg/mL indicates the potential for inhibiting tyrosinase 
activity is very weak [29]. Our data suggested that C. burmannii extract has the potential to 
inhibit tyrosinase activity. However, it had weaker potential compared to the IC₅₀ value of kojic 
acid which was 1,382.65 ppm (Table 5). On contrary, the value of IC₅₀ of M. champaca extract 
was higher than that of C. burmannii extract suggested that its potency as an inhibitor of 
tyrosinase activity was weakest than C. burmannii and kojic acid.  

Table 5. Antiaging activity of Cinnamomum burmannii and Michelia champaca extracts 
indicating by tyrosinase inhibition activity test 

Group Tyrosinase IC50 value (ppm) 
Kojic acid 15.418±0.11 
Cinnamomum burmannii, mean ± SD 1,382.65±12.34 a 
Michelia champaca, mean ± SD 4,258.23±21.24 a, b 

a Statistically significant at p<0.05 compared to kojic acid 
b Statistically significant at p<0.05 compared to C. burmannii 

Discussion 
The maceration process using 70% ethanol was performed to extract the active compounds M. 
champaca and C. burmannii. Furthermore, the phytochemical content of C. burmannii extract 
includes alkaloids, flavonoids, polyphenols, tannins, quinones, saponins, and triterpenoids, 
while M. champaca contains alkaloids, flavonoids, polyphenols, tannins, quinones, saponins, 
and steroids. Both extracts contain flavonoids and polyphenols. However, the levels of 
flavonoids and phenols in C. burmannii extract were higher than in M. champaca. According to 
studies, the compounds of phenolic have antioxidant activity since several their hydroxyl groups 
act as electron donors [13,24,30,31]. A study conducted on Thai medicinal plants reported that 
the higher the total phenolic content, the higher the DPPH free radical scavenging activity [24]. 
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 Flavonoids are a widespread group of plant phenolic compounds characterized by the 
benzo-γ-pyrone structure [31]. The compounds of phenolic are secondary metabolites which 
consist of an aromatic ring with one or more hydroxyl groups [32]. The role of phenolics as 
antioxidants is to neutralize lipid free radicals and prevent the decomposition of hydroperoxides 
into free radicals [31,33]. Our ethanol extracts of C. burmannii had lower total phenolic content 
compared reported by another study [34]. However, the flavonoid level in C. burmannii in this 
study were nearly identical to previous study [35]. The levels of flavonoids and phenols in the 
M. champaca extract were higher than those found in previous study [36]. This can be 
influenced by the growing conditions of C. burmannii that leads different number of phenolic 
groups [34].    

The GC-MS results in this study indicated that 2-furan carboxaldehyde was the most 
putative compound of C. burmannii (43.22%). This differs from a where the highest content 
was cinnamaldehyde (20.61%) [37]. The cinnamaldehyde compound was identified in our C. 
burmannii extract but not the highest quantity of metabolite. Similarly, the highest putative 
compound quantity of M. champaca extract was n-hexadecanoic acid (38.23%) while the most 
abundant content reported by previous study was β-caryophyllene [38]. Again, this can be 
influenced by the growing conditions such as height above sea level, environment, light 
intensity, temperature, and water availability [34].   

Not many studies have reported the antioxidant activity of M. champaca. The findings of 
this present study demonstrated that M. champaca extract had very strong antioxidant activity. 
However, a previous study revealed lower antioxidant activity [36]. Similarly, although lower 
than M. champaca, the antioxidant activity of C. burmannii extract was also strong and this has 
been reported previously [32,35,39]. Combining both extracts of C. burmannii and M. 
champaca also yielded similar strength of antioxidant activity. Therefore, the blends of these 
extracts have powerful antioxidant activity that potentially develops in pharmaceutical and 
skincare products. A previous study has proven that the bioactive compounds from C. 
burmannii extract could increase mRNA levels and trigger type I collagen biosynthesis in 
dermal fibroblasts without cytotoxicity. Cinnamaldehyde in C. burmannii is the main active 
component that triggers collagen expression and C. burmannii peel extract can reduce the signs 
of ageing caused by photo ageing [40]. 

This study suggested that the extracts of M. champaca and C. burmannii have weak 
potency as tyrosinase inhibitors compared to kojic acid. The principle of testing the activity of 
tyrosinase inhibitors is to prevent the formation of dopachrome products from the reaction of L-
DOPA substrate and tyrosinase enzymes [41,42]. We used kojic acid as tyrosinase inhibitor as 
suggested previously [42]. Kojic acid exhibits inhibition competitively with its ability to chelate 
copper metal at the active site of the tyrosinase enzyme [43]. The flavonoids in M. champaca 
and C. burmannii are thought to act as a tyrosinase inhibitors. They could competitively inhibit 
L-DOPA oxidation by the tyrosinase enzyme, and the 3-hydroxy-4-keto part of the flavonoid 
structure acts as a copper (Cu) chelator of the tyrosinase enzyme structure. Furthermore, the 
primary consideration in selecting a compound as tyrosinase inhibitor is its safety in long-term 
use. The use of kojic acid is becoming more restricted due to skin irritation and its ability to 
enter the systemic bloodstream, which can cause thyroid gland problems. Therefore, the 
extracts of M. champaca and C. burmannii or combinations containing natural compounds, 
flavonoids, have the potential to be developed as tyrosinase inhibitors [29]. This can help 
develop new drugs or skin care products that are safe, efficacious, and effective for preventing as 
well as protecting against ageing skin disorders [44].  

There are some of limitations that need to be discussed. First, our results suggested strong 
antioxidant activity of two extracts in biochemistry analysis using DPPH methods. Other in 
vitro studies to prove the antioxidant activity of the extracts could be carried out to support this 
result and confirm in appropriate animal models, which was not conducted in the present study. 
Second, although the phenolic content of the extracts was high and the antioxidant activity of 
these extracts was very strong, the activity of anti-tyrosinase of the extracts was very weak, both 
for C. burmannii and M. champaca. Therefore, it is suggested that further research examine the 



  Qarani et al. Narra J 2023; 3(2): e111 - http://doi.org/10.52225/narra.v3i2.111 

Page 9 of 11 

O
riginal A

rticle 
 

O
riginal A

rticle 
 

O
riginal A

rticle 
 

O
riginal A

rticle 
 

O
rig

in
al

 A
rti

cl
e 

 antiaging activity using other tests such as the anti-collagenase and anti-elastase tests on these 
two extracts.  

Conclusion 
This study suggests that extracts of C. burmannii and M. champaca, as well as their 
combination, are considered as possible sources of natural antioxidants due to their high 
polyphenol content. However, further research is needed to fully evaluate the potential benefits 
of these extracts for use in skincare and other applications, given that their anti-tyrosinase 
activity was relatively weak at concentrations greater than 1000 µg/mL. 
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