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Abstract: This work aims to study the appropriate method for extract Betel leaf as crude extracts to prepare as a natural antioxidant 
in moisturizing hand cream. Betel leaf was treated by 7 methods and the optimized method was selected for preparation of Betel leaf 
extract. The fresh Betel leaf and dried Betel leaf were used in this study. Betel leaf extracts were analysed for total phenolic content 
and essential oil as eugenol content. Then Betel leaf extracts were used as the one component for moisturizing hand cream. The lipid 
oxidation was evaluated by measurement on malondialdehyde content. The results revealed that an extracts solution from dried Betel 
leaf contained total phenolic content and eugenol content more than fresh Betel leaf. The ethanol extraction method was the optimum 
method since this method showed the maximum total phenolic content and eugenol content in dried Betel leaf as 5.26 g/100 g and 
138.95 mg/100 g, respectively. The moisturizing creams were formulated by using crude Betel leaf extracts as the one composition 
compare with base cream (no addition of Betel leaf extracts). The moisturizing cream samples were analysed for malondialdehyde. 
its showed that the cream that contained Betel leaf extract contained malondialdehyde content lower than in cream base. Thus, crude 
extracts from Betel leaf showed the efficacy to reduce lipid oxidation reaction in moisturizing hand cream. 
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1. Background/Objectives and Goals 

Betel is a plant and its leaf is famous for chewing 
betel nut [1]. It is also the traditional plant in Asian 
countries such as India, Sri Lanka, Malaysia, 
Philippines and also Thailand [2]. Its leaf exhibits as 
traditional herbs that can be used for wound healing, 
gastro-protective, and hepato-protective activities [3]. 
Betel leaf contained many phytochemical compounds 
that effectively scavenge reactive oxygen species 
including superoxide anions and hydroxyl radicals as 
other free radicals [4]. In general phytochemicals  
compound reveal many health benefits such as 
disease-fighting, stress-defeating, disease-combating, 
and conferring health benefits [5]. The other important 
substance found in Betel leaf is eugenol which was 
known as an essential oil [6], as showed in Fig. 1. 

 

Eugenol (4-allyl-2-methoxyphenol) is a 
semi-volatile compound and a major source from 

                                                           
Corresponding author: Pornpimol Muangthai, Ph.D., 

associate professor, research fields: analytical chemistry, 
applied chemistry. 

clove, basil, cinnamon, fennel, marjoram, nutmeg and 
anise [7]. It possesses as an antioxidant, 
anti-inflammatory and anti-fungal [8]. Eugenol has 
been widely used as herbal drug and also used as an 
important flavoring agent in cosmetic and food 
products [9]. It possesses as an antioxidant, 
anti-inflammatory and anti-fungal [7]. 

MDA (malondialdehyde) is a well known index of 
lipid oxidation reaction that is found in food, food 
products and cosmetics products. MDA is the 
well-known secondary products from lipid oxidation 
reaction with its structure in Fig. 2 [10]. 

This work aims to evaluate the antioxidant efficacy 
of Betel leaves extracts (fresh leaf and dried leaf) 
which were prepared by 7 methods such as extraction 
with (1) methanol, (2) ethanol, (3) hexane, (4) acid, (5) 
base, (6) grinding with water and (7) grinding with 
water followed by boiling. All extracts were 
performed screening test by analysis of total phenolic 
compound content and eugenol content. The best 
method  for preparation  of the extracts  was applied  in 
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Fig. 1  Chemical structure of eugenol. 
 

 
Fig. 2  Chemical structure of MDA. 
 

moisturizing hand cream formulations. The efficiency 
of Betel leaf extracts in moisture hand cream was 
analysed for malondialdehyde content to estimate the 
occurrence on lipid oxidation. 

2. Methods 

2.1 Materials 

Chemicals: Eugenol (99%, C10H12O2) was 
purchased from Sigma-Aldrich (Steinheim, Germany). 
HPLC (high performance liquid chromatography) 
grade methanol was purchased from Sigma-Aldrich 
(Steinheim, Germany). Gallic acid standard, 
Folin-Ciocalteu’s phenol reagent, sodium carbonate, 
sodium acetate, sodium nitrite, sodium hydroxide, all 
chemical reagents were of an AR grade, purchased 
from Fluka and Merck. The 
1,1,1,3,3-tetramethoxypropane (TMP, 99%) and 
2,4-dinitrophenylhydrazine (ARgrade) were purchased 
from Sigma-Aldrich (Sigma Chemical Co., USA). 
Hydrochloric acid (HCl, 37%) was purchased from 
Merck (Merck Chemical Co., Germany). 
Trichloroacetic acid (AR grade) 2,6-bis 
(1,1-dimethylethyl)-4-methylphenol (BHT), thiourea 
(AR grade), 2-thiobarbituric acid (AR grade), 
1-butanol, methanol and acetonitrile were purchased 
from Carlo Erba. 

Plant samples: Betel leaf samples were purchased 
from Khlongtoei fresh market in Bangkok. 

2.2 Experimental Methods 

Part 1. Study on preparation of Betel extracts 
All plants samples were washed with tap water then 

dried at room temperature for a few seconds, this 
sample was called as fresh Betel leaf. The other leaf 
samples were placed into a basket and left 2 days to be 
dried Betel leaves samples. All samples were treated 
as the following methods. 

Method 1 (modified from Ref. [10]). 
Plant samples were chopped into small pieces, 

weighed 5.xxxx g and immersed in 50 mL of pure 
methanol for 48 hours. The residual plants were 
filtered out and the filtrate was collected. The filtrates 
were evaporated to dryness by rotary evaporator 
(Buchii rotavapor). The pure water was added to the 
residue and collected for future use. 

Method 2 (modified from Ref. [10] ). 
Plant samples were treated as Method 1, but used 

an ethanol in this experiment. 
Method 3 (modified from Ref. [11]). 
Plant samples were treated as Method 1, but used 

hexane in this experiment. 
Method 4 (modified from Ref. [12]). 
Plant samples were chopped into small pieces, 

weighed 5.xxxx g and mixed with 200 mL of 0.1 N 
sodium hydroxide solutions. Then samples were 
heated 60 °C for 1 h. The residual plants were filtered 
out a collected filtrate. The filtrates were evaporated 
out as Method 1. 

Method 5. 
Plant leaves were chopped into small pieces, 

weighed 5.xxxx g and mixed with 100 mL of 2% 
hydrochloric acid solution and left for 24 h. The 
residual plants were filtered out a collected filtrate. 
The filtrates were evaporated to dryness as Method 1. 

Method 6 (modified from Ref. [13]). 
Plant leaves were chopped into small pieces, 

weighed 5.xxxx g and mixed with 50 mL water. Then 
leaves samples were crushed and pressed to get a 
viscous solution. The residual plants were filtered out 
a collected filtrate. The filtrates were evaporated to 
dryness as Method 1. 

Method 7 (modified from Ref. [13]). 
Plant samples were chopped into small pieces, 

weighed 5.xxxx g and mixed with 50 mL water. Then 
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leaves samples were heated at 60 °C, crushed and 
pressed to get a viscous solution. The residual plants 
were filtered out a collected filtrate. The filtrates were 
evaporated to dryness as Method 1. 

Part 2. Qualities evaluation on Betel extracts 
Analysis of total phenolic compound content 
The analysis method modified from Ref. [14], the 

clear filtrate 0.4 mL (from Part 1) was mixed with 2 
mL of 10% Folin Ciocalteau reagent and 1.6 mL of 
7.5% Na2CO3 and kept at room temperature for 30 
min. The mixing solution was recorded as an 
absorbance at 765 nm by Ultraviolet Visible 
Spectrophotometer (UV-VIS Shimadzu Model 
UV100). Total phenolic compound content was 
calculated as gallic acid equivalent. 

Analysis of Eugenol content 
The analysis method modified from Ref. [6], the 

clear filtrate sample 1.0 mL from Part 1 was cleaned 
up through polytetrafluoroethylene syringe filters no. 
0.45 µm by SPE technique. The filtrate was collected 
in polypropylene tubes and stored at 4 °C until 
analysis. The analysis was performed by HPLC 
system including a 1260 Quat Pump VL pumps and 
1260-TCC detector, an on-line solvent vacuum 
degasser and manual sample injector fitted with a 20 
µL injection loop. The column used was a VertiSep 
GES C18 column (4.6 mm × 250 mm, 5 µm). A 
mixture of 63% methanol and 37% water for 12 min 
at a flow rate 1.0 mL min‾1 were used as a mobile 
phase and the detection was performed at the 
wavelength of 280 nm. 

Part 3. Preparation on moisturizing hand cream and 
malondialdehyde analysis 

Hand cream preparation 
The cream was prepared for variation of extracted 

solution from Part 2, which gave the best content of 
total phenolic content and eugenol content as the 
following cream formulation, modified from Ref. [15]. 

F1: cream base (no extracted solution); 
F2: cream base with extracted solution (10% w/w) 

from fresh Betel leaf; 

F3: cream base with extracted solution (10% w/w) 
from dried Betel leaf. 

Note: 
Cream base formula compose of deionised water 

(86.45% w/w), Tween 20 (2% w/w), glydant (0.5% 
w/w), cosmedia SP (1% w/w), foam seed oil (10% 
w/w) and fragrance (2 drops) AP. 

Malondialdehyde Analysis 
The method for analysis of malondialdehyde content 

followed the work of Dourerdjou and Koner, B. C 
(2008) [16]. The 0.5 mL of filtrate was pipetted and 
mixed with 1.0 mL of 0.5% w/v 2-thiobarbituric acid 
in 20% TCA. The mixture was heated with control 
constant temperature at 95 °C in water bath for 30 min, 
and immediately cooled in ice bath to room 
temperature. The mixing solution was centrifuged at 
10,000 g for 5 min, and the absorbance of supernatant 
was recorded by Ultraviolet Visible 
Spectrophotometer (UV-VIS Shimadzu Model UV100) 
at 532 nm. The amounts of lipid peroxides were 
calculated as TBARS (thiobarbituric acid reactive 
substances) and 1,3,3-tetramethoxypropane was used 
as standard. The content of TBARS was calculated by 
comparison with the standard curve, and the level of 
lipid peroxides was expressed as malondialdehyde 
content in unit of nanogram per gram of moisture 
cream. 

3. Results and Discussion 

In Part 1: all treatments of leaf samples were 
analysed for total phenoilc content as showed in Fig. 3. 

From Fig. 3 the extracts from dried Betel leaf 
showed the higher total phenolic content than in fresh 
Betel leaf. Since the dried Betel leaf was prepared by 
leaving the leaf samples dried at room temperature, so 
the water in cellulose fiber of plant was evaporated 
out from the cell and it makes concentrated of all 
substance in leaf samples. However, the m2 was the 
best method to prepare the extracts sample from plant, 
because the method could extract the highest total 
phenolic content approximate as 48,580.22 mg/100 g 
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Fig. 3  Total phenolic content in Betel leaf samples. 
Note:  
m1= extraction with methanol  
m2 = extraction with ethanol 
m3 = extraction with hexane  
m4 = extraction with 0.1 N NaOH 
m5 = extraction with 2% HCl  
m6 = extraction with water 
m7 = extraction with hot water 

 
Fig. 4  Eugenol content in Betel leaf samples. 
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or 48.58 g/100 g. This work also supports the work of 
Wang, C. K., et al. (1999). The m2 is also good and 
easy to practice in real life, so the Method 2 was chosen 
to prepare the extracts that are use in moisturizing 
cream. However, the content of important essential oil 
as eugenol is showed in Fig. 4. 

After analysis of eugenol content in Betel extracts 
samples, it revealed that the dried Betel leaf also 
contained eugenol higher than fresh Betel leaf and the 
m2 showed highest eugenol content as 348.58 ± 5.33 
mg/100 g and the m1 presented the minor content of 
eugenol as 277.15 ± 5.09 mg/100 g. This is the reason 
that, eugenol is slightly soluble in water and more 
soluble in organic solvent [6], so this condition 
leached eugenol from plant more than the others 
method. However, using m2 could get an extracts with 
save and confirm Part 1. The moisture creams were 
prepared as in Part 3, total phenolic content and 
eugenol were measured again as presented in Table 1. 

From Table 1, the formulated cream contained 
difference total phenolic compound content. Base 
cream original contained the least total phenolic 
content and the C2 (mixed with extracts from dried 
Betel leaf) showed the highest total phenolic 
compound content as 84,944.68 ± 145.77 or 84.95% 
in cream. This compound also came from the other 
component in cream formulation, but extracts from 
Betel showed additive effect in the cream. Eugenol 
also consisted in cream in large amount especially in 
C2. However, the MDA content in each cream was 
analysed as showed in Fig. 5. 

From Fig. 5, C2 was the moisturizing with fresh 
Betel leaf extracts that showed lower content of 
malondialdehyde in cream in all range of storage time 
than Base cream also as C1. The C2 cream showed the 
least malondialdehyde content. This mean that 
extracts from Betel leaf could reduce the occurrence 
lipid oxidation in moisturizing cream. 

 
Table 1  Properties of moisture cream. 

Sample type Total phenolic content (mg/100 g) Eugenol content (mg/100 g) 
B 317.78 ± 25.33 0.87 ± 0.05 
C1 23,403.67 ± 120.52 6.69 ± 0.18 
C2 84,944.68 ± 145.77 16.59 ± 0.25 
Note: B = base cream with no extracts; C1 = moisture cream with extracts from fresh Betel leaf; C2 = moisture cream with extracts 
from dried Betel leaf. 

 

 
Fig. 5  MDA content in cream that storage in the range of 0-60 days. 
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4. Conclusions 

Betel leaf extracts that were prepared by 7 methods 
such as methanol extraction, ethanol extraction, 
hexane extraction, sodium extraction, hydrochloric 
acid extraction, grinding with water and grind and 
boiling in hot water revealed the different total 
phenolic contents including the quantity of eugenol. 
The dried Betel leaf contained total phenolic content 
and eugenol content was more than fresh Betel leaf. 
Method 2 that Betel leaf was extracted with ethanol 
showed the highest quantity of total phenolic 
compound and eugenol as 48.58 g/100 g and 348.58 
mg/100 g, respectively. The moisturizing cream with 
Betel leaf extract could reduce the lipid oxidation and 
dried Betel leaf is more effective on retardation than 
fresh Betel leaf. Both fresh and dried Betel extracts 
revealed the efficiency as natural antioxidant in cream. 
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