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https://doi.org/10.4236/ajps.2017.86088 activities. Especially, the Sulforhodamine B (SRB) assay test result of the root

hibition activity. Besides, both of them showed antioxidant and antibacterial

core extract of M. alba figured out its non-toxicity on foreskin fibroblasts.
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Tyrosinase plays a key role in melanin biosynthesis—the skin color determining

factor. The melanin pigment is a polymer family produced inside the melano-

1. Introduction

somes and synthesized from the amino acid L-tyrosine that is converted by the
enzyme tyrosinase to dopaquinone. The composition of the mixed melanins in
many different ways forms many colour variations of the skin and hair [1].

Plant extracts that have a good inhibitory effect on melanin formation may be
a good choice for the cosmetic purposes of whitening skin. In addition, they
have relatively fewer side effects [2].

The purpose of this study is finding some Vietnamese folk plants which can
possess skin whitening capability and other necessary properties for cosmetics.
Seven chosen plants in this report have been thought having the special capabil-

ity in Vietnamese traditional medicine.
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2. Experimental

2.1. General

Tyrosinase activity assay was carried out with Sigma T3824-25KU mushroom
tyrosinase enzyme and measured by Perkin Elmer 2030 Elisa reader.

Fibroblast from human foreskin was supplied from the Department of Genet-
ics, Faculty of Biology, Vietnam National University-HCMC.

E. coli, Salmonella spp, Samonella typhimurium, Pseudomonas aeruginosa,
Bacillus subtilis, Bacillus cereus, Streptococus spp, Staphylococus aureus were
deposited from Department of Microbiology, Faculty of Biology-Biotechnology,
University of Science, Vietnam National University-HCMC.

All data were analysed by Microsoft Excel 2007, SAS 9.1 for window. The fig-

ures are presented as Mean £SD. The statistical significance at P (p-value) < 0.05.

2.2. Plant Materials

All of plant materials were authenticated by Department of Ecology and Evolu-
tionary Biology, Faculty of Biology, University of Science, Vietnam National
University-HCMC (Table 1).

2.3. Preparation of Different Extracts

All parts of plant material were washed, dried at 45°C, ground into small pieces.
For selection experiments, each plant material (1 g) was soaked in 10mL ethanol
80% at 60°C in 60 mins. The mixture was cooled to room temperature and cen-
trifuged at 6000rpm in 10 mins at the same condition. The supernatant was fil-
tered by lab filter papers and the filtrate was used for the analysis. In other expe-
riments, materials were soaked in ethanol 80% and filtered, repeated 4 times.
The filtrates were evaporated under reduced pressure to dryness to afford crude
extracts [3]. This crude extract was then successively eluted with n-hexane,

chloroform and water to afford 3 different fraction extracts.

2.4. Tyrosinase Activity Assay

Each plant extract was assayed for tyrosinase inhibition by measuring its effect

Table 1. Seven chosen plants with parts, time and place of collection.

TIME

PLANT PARTS OF PLANT PLACE
COLLECTION
Leaves, stem bark, stem Xuan Loc district, Dong
Mulberry Morus alba Aug 2013 . .
core, root bark, root core Nai province
kfruit Art L , stem bark, st
Jackfruit Artocarpus eaves, stem bark, stem May 2013 District 9, HCM city
heterophyllus core, root bark, root core
Breadfruit Artocarpus altilis Leaves May 2013 District 2, HCM city
Perilla frutescens Leaves May 2013 District 2, HCM city
Purlane Portulaca oleracea All May 2013 District 2, HCM city
i Lai Thieu, Binh
Jungle flower Ixora coccinea Leaves Mar 2013 R
Duong province
Mung bean Vigna radiata, Bean Mar 2013 Tra‘ng Nong Compz?ny,
code TN27 District 6, HCM city
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on tyrosinase activity using a 96-well reader. The reaction was carried out at
room temperature in 30 pL potassium phosphate buffer (50 Mm, pH 6.8) con-
taining 343 U/mL mushroom tyrosinase and 110 pL L-tyrosine 2 mM (the reac-
tion mixture was preincubated for 15 mins before adding L-tyrosine). Then the
reaction mixture was incubated for other 15 mins before measuring OD490 nm.
The reaction mixture without enzyme was served as blank. The reaction mixture
with the corresponding solvents (without plant material) was used as control.
Acid kojic is the positive control. The percentage inhibition of tyrosinase was

calculated as follows:

Ad — Ab)

%Inhibition :1—( x100%

Aa: OD490 nm of reaction mixture without extract and enzyme
Ab: OD490 nm of reaction mixture without enzyme

Ac: OD490 nm of reaction mixture without extract

Ad: OD490 nm of full reaction mixture

2.5. Phytochemical Evaluation

The ethanolic extracts were subjected to the chemical tests for the identification
of various active constituents: phenolic, alkaloid, flavonoid, terpenoid-steroid

and glycoside.

2.6. Reducing Power Activity

The reducing power of extract was determined by the method of Yen and Duh
(1993) [4]. 1ml of each extract was added phosphate buffer (200 mM, pH 6.6, 2.5
mL) and 1% potassium ferricyanide (2.5 mL). The mixture was incubated for 20
mins at 50°C. After incubation, 10% trichloroacetic acid (2.5 mL) was added to
the mixture, followed by centrifugation at 6000 rpm for 10 mins. The upper
layer (1 mL) was mixed with distilled water (2 mL) and 0.1% ferric chloride (0.5
mL) and the absorbance of the resultant solution was measured at 700 nm. Vi-

tamine E was used as positive control.

2.7. Antibacterial Activity Test

Cultures of E.coli, Salmonella spp, Samonella typhimurium, Pseudomonas aeru-
ginosa, Bacillus subtilis, Bacillus cereus, Streptococus spp, Staphylococus aureus
were inoculated separately on the surface of Luria-Bertani agar plates by surface
spreading using a glass plate spreader to obtain a uniform inoculum. Antibac-
terial activity of the plant extracts was tested using the agar well diffusion me-
thod, whereby, wells of 6 mm diameter and 5 mm depth were made on the solid
agar. The aqueous and the ethanolic extracts at the concentration of 60 mg/mL
(about 50 uL) were dropped onto corresponding wells. Water containing 1%
DMSO and ethanol 80% were used as negative controls. All the tests were run in
triplicates. The set up was incubated for 24 hours at 37°C. After that, the zones

of inhibition were measured using a ruler.
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2.8. Toxicity Test

To each well of the 96 well microtitre plate, 0.1 mL of the diluted cell suspension
(approximately 10,000 cells) was added. After 24 hours, when a partial mono-
layer was formed, the supernatant was flicked off, washed once and 100 pL of
different test concentrations were added to the cells in microtitre plates. The
plates were then incubated at 37°C for 72 hours in 5% CO, incubator. After 72
hours, 50% trichloroacetic acid (50 pL) was gently added to each well. The plates
were then incubated at 4°C for one hour further. The plates were flicked and
washed five times with tap water to remove traces of medium, sample and se-
rum, and then were air dried. The air dried plates were stained with 0.2% SRB
(100 uL) and kept for 30 minutes at room temperature. The unbound dye was
removed by rapidly washing five times with 1% acetic acid. The plates were then
air-dried. 10 mM Tris base (100 pL) was then added to each well to dissolve the
dye. The plates were shaken vigorously for 5 minutes. The absorbance was
measured using microplate reader at a wavelength of 492 nm and 620 nm. The
selected extracts in previous experiment were diluted in 0.5% DMSO at the con-
centration of 80, 110, 140, 170, 200 ppm for this test. Camptothecin (2.5 ppm) is
the positive control, water containing 0.5% DMSO is the negative control. The
percentage growth inhibition was calculated using following formula:
%Inhibition
(OD492 - 0D620) negative control —(OD492 — OD620)extract

- : x100%
(OD492-0D620) negative control

3. Results
3.1. Anti-Tyrosinase Activity

The preferred parts of seven plants were chosen to test anti-tyrosinase activity,
and the result was presented in Table 2. The result in Table 2 showed that mul-
berry and jackfruit leaves had the highest %I. It meant that these plants are po-
tential for whitening cosmetics. Therefore, they were successively chosen for
testing anti-tyrosinase activity to select the most potential part of each plant.

Their different parts, leaves, stem, root core and root bark, were tested and the
result was presented in Table 3. Following Table 3, mulberry seemed to be bet-
ter than jackfruit. In almost parts of plant, the %I values of the mulberry are of-
ten higher. Besides, the root core of mulberry also exhibited strong inhibitory
activity against tyrosinase in the comparison with the corresponding one of
stem, leave and root bark.

Fractionation of the extract from the mulberry root core was carried out. The
extract was partitioned with n-hexane, chloroform, absolute ethanol and water
in succession. Four different fractions of mulberry root core extract were tested
anti-tyrosinase activity and the result was presented in Table 4.

IC,,values of ethanolic and aqueous fractions were 3.91 ppm and 4.27 ppm,
respectively. The inhibitory activities of these two fractions were found stronger

than that of kojic acid 1.38 and 1.26 times, respectively. This result reinforced
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Table 2. %I of preferred parts of seven plants.

Sample %I Sample %I
Kojic acid 97.370 £ 0.791* Mungbean 45.240 + 1.895%
Mulberry leaf 69.015 + 1.548° Jungle geranium leaf ~ 36.490 + 4.384%
Jackfruit leaf 62.525 + 2.184% Breadfruit leaf 30.310 + 4.129¢
Porlane tree 57.865 + 3.825¢ Perilla leaf 32.275 + 7.417¢

a, b, ¢, means different signs reflecting significant difference at the level of p < 0.05.

Table 3. %I of four parts of mulberry and jackfruit.

%I
Sample
Mulberry Jackfruit

Root core 97.285 + 0.619° 96.403 + 0.516°

Stem 86.226 + 3.202° 76.817 £1.539°

Leave 76.132 + 0.934¢ 68.962 + 1.467¢
Root bark 55.354 + 0.967" 59.000 +0.629¢
Kojic acid 97.720 £ 0.002°

a, b, ¢, means different signs reflecting significant difference at the level of p < 0.05.

Table 4. IC,, of four fractions of the mulberry root core.

Fraction IC,, (ppm) ICs, (ranking without n-hexane fraction)
n-hexane 4426 +9.34* -
chloroform 8.26 £ 0.57° 8.26 + 0.57°
Absolute ethanol 3.91 +0.50° 3.91 + 0.50°
Water 4.27 +0.06° 4.27 +0.06>
Kojic acid 5.40 + 0.37° 5.40 + 0.37°

a, b, ¢, means different signs reflecting significant difference at the level of p < 0.05.

the potential value of mulberry for cosmetics. The result in Table 5 also indi-
cated that active constituents were frequently polar and soluble in water and

ethanol.

3.2. Phytochemical Evaluation

The raw mulberry and jackfruit root core extract were dissolved separately in
ethanol 80% to achieve the concentration of 3 mg/mL. Then they were subjected
to the chemical tests for the identification of various active constituents. The re-
sult was presented in Table 5. The result in Table 5 showed that mulberry and
jackfruit root cores contained phenolics, alkaloids, flavonoids, steroids and gly-
cosides. There were remarks that the precipitate content in tannin identification
test and the foam height in saponin identification test of jackfruit were higher

and more stable than those of mulberry.
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Table 5. Results of phytochemical evaluation of the aqueous ethanolic extracts of mul-
berry and jackfruit root core.

Group Methods Mulberry Jackfruit Control (Et 80%)

FeCl, + + -
Phenolic Bortrager - - -
Tannin + + -
Mayer + + -

Alkaloid
Wagner + + -
AlCl, + + -
H,SO, + + -
Flavonoid NaOH + + B
Pb-Acetate + + -
Cyanidin (Mg) - - -
(Zn) + + -
Rosenheim - - -
Terpen.01d Salkowski + + -

Steroid
Foam height - + -
Lactone Baljet + + -
Glycosid Molisch + + -

“+”: positive; “~”: negative.

3.3. Reducing Power Activity

For evaluating the in vitro antioxidant activity, the mulberry and jackfruit root
core extracts were dissolved separately in ethanol and water to achieve the con-
centration of 2 mg/mL. Then they were subjected to the chemical tests (protocol
mentioned above) for the identification of various active constituents. The result
was presented in Table 6. The OD,,value of the mulberry extract in water was
3.87 times higher than that of the jackfruit extract in water. In general, the mul-
berry extract in both water and ethanol showed stronger antioxidant activity
than those of jackfruit extract. Besides, active components seemed to be present
in this extract, or other words, the strong polarized constituents in extracts
maybe take in charge this antioxidant activity. Actually, some other studies in-
dicated that the strong polarized substrates such as phenol played an important

role in the antioxidant activity due to their hydroxyl’s free radical scavenger ca-
pability.

3.4. Antibacterial Activity Test

The extracts were dissolved separately in ethanol and water to achieve the con-
centration of 60 mg/mL. Each solution (50 pL) was loaded into each well for this
test. B. cereus and P. aeruginosa were strongly inhibited by mulberry root core
extract in ethanol (15.17 and 15.00 mM, respectively), whereas the mulberry root

core extract in water inhibited well against Staphylococcus aureus (11.50 mM).
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Table 6. OD,,, of extracts of mulberry and jackfruit root core.

Dose in 1 test ODyq0
Vitamine E 0.5 mg 2.50 +0.00°
Mulberry extract in water 2 mg 0.69 + 0.008"
Mulberry extract in ethanol 2 mg 0.21 + 0.002¢
Jackfruit extract in water 2 mg 0.18 + 0.004¢
Jackfruit extract in ethanol 2 mg 0.18 + 0.003¢
Ethanol control 1 mL 0.08 +£0.011°
Water control 1 mL 0.06 + 0.006"

a, b, ¢, means different signs reflecting significant difference at the level of p < 0.05.

E.coli and Salmonella typhimurium were almost the most tenacious species.
Shortly, mulberry exhibited antibacterial activity strong and wide range than
that of jackfruit and the ethanolic extract or aqueous extract showed the same
result (Table 7, Figure 1).

In all of the previous experiments, mulberry root core extract showed its ex-
cellent characteristics for skin-whitening cosmetics such as anti-tyrosinase, an-
tioxidant and antibacterial activities. That is the reason why it was chosen for the
toxicity test on human foreskin fibroblast using SRB assay (Table 8). This me-
thod not only allows a large number of samples to be tested within a few days,
but also requires only simple equipment and inexpensive reagents. The SRB as-
say is therefore an efficient and highly cost-effective method for screening [5].
Mulberry root core extract in water inhibited tyrosinase with the concentration
not exceeding 100 ppm. Therefore, in this assay, it was dissolved back in water
containing 0.5% DMSO at the concentrations of 80, 110, 140, 170, 200 ppm to
test the toxicity on cells. The result with % of death cells at 200 ppm was 3.48%
meant that this extract was not toxic on human foreskin fibroblast. In conclu-
sion, at the best concentration for tyrosinase inhibition (<100 ppm), mulberry

root core extract was not toxic for normal human skin cells.

4. Discussion

4.1. Anti-Tyrosinase Activity

In this study, we demonstrated that mulberry inhibited tyrosinase better than
other selected plants. This strengthened the scientific basis of natural beautify-
ing-remedy which used mulberry plant parts. Actually, in many Asian countries,
mulberry leaves were used to make tea or its branches were for the semi-solid
extract. These remedies were believed to afford a pinkish white skin for the user.
Nowadays, a lot of cosmetic producers put mulberry extracts into their products
such as: soap bar and shower cream of Silk by Oriflame, Rose & Mulberry by
Provence.

Of all parts, we also found that the root core of the plant had the best depig-

menting capability. This result was suitable for structural characteristics of

%%
035: Scientific Research Publishing

1325



N.T. M. Hanh et al.

Table 7. The results of antibacterial activity of mulberry and jackfruit root core extracts (The diameter of inhibition zone was
calculated in mm).

Mulberry extract in Mulberry extract in Jackfruit extract ackfruit extract in
R i J J Water control Ethanol control

water ethanol in water ethanol
E.coli 6.00 + 0.00° 8.00 + 1.73° 6.00 + 0.00° 7.33 + 0.58% 6.00 + 0.00° 7.67 + 0.58*
B.subtillis 10.67 + 3.75% 12.83 +2.57° 6.00 + 0.00° 11.17 + 1.76® 6.00 +0.00°  7.67 + 0.58"
B.cereus 10.83 +0.29° 15.17 + 0.76° 6.00 + 0.00° 11.67 +2.47° 6.00 + 0.00° 8.00 + 1.00°
Salmonellaspp 10.33 + 1.26* 11.67 + 0.76° 6.00 + 0.00° 10.83 + 1.89° 6.00 + 0.00° 6.67 + 0.58"
S.typhimurium 6.67 + 1.15 8.00 + 1.00° 6.00 + 0.00° 6.67 + 0.58" 6.00 + 0.00° 8.00 + 0.00*
S.aureus 11.50 + 0.87° 10.83 + 0.58° 6.00 + 0.00° 10.33 +0.76° 6.00 + 0.00° 6.33 +0.29°
P. aeruginosa 11.50 + 0.87° 15.00 + 1.73° 6.00 + 0.00° 12.00 + 1.32° 6.00 + 0.00° 7.50 + 0.87¢
Streptococcus spp 9.67 +2.31° 11.50 + 0.87° 6.00 + 0.00° 11.17 + 1.04° 6.00 + 0.00° 7.00 + 0.00°

a, b, ¢, means different signs reflecting significant difference at the level of p < 0.05.

Table 8. Percentage of death cells in SRB assay of mulberry root core extract on human

foreskin fibroblast.
18t znd 3rd
Mulberry root core extract in water (200 ppm) -1.98% 1.12% 4.96%
Average 3.48%
18
16
14
12

10

mm

OoON B~ O ®

Figure 1. Chart of antibacterial activity of the extracts (DT-N = A extract in water,
MIT-N = B extract in water, DT-E = A extract in ethanol, MIT-N = B extract in ethanol,
N = water control, E = ethanol control).

magnoliophyta: diversity of secondary metabolites that are accumulated in root,
especially the root core. Following to the transportation of the plant vascular,
most of the compounds synthesized by plants will tend to accumulate in the
roots under the force of gravity. The published studies have shown that valuable
substances are often more concentrated in roots. For example, the tropane alka-
loids are found in the roots of the Solanaceae families. Hyoscyamine and scopo-
lamine, are derived from phenylalanine and ornithine or arginine that are syn-

thesized almost exclusively only in the roots. Isoflavonoid rotenone is found in
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the roots of some woody legumes (Derris, Lonchocarpus). Alkaloid camptothe-
cin, from the roots of Chinese medicinal plant Camptotheca acuminata, is one of
the plant-derived anticancer drugs.... Besides, the root core is where many nu-
trient compounds and secondary compounds accumulate more than root cortex.
This result can be explained by the structural properties of the plant roots, the
protective root sheaths, and the chemical composition of the cuticle and suberin
which is essentially lipid dissolve and retain the less polar compound groups
while the root core with the phloem tissue has capable of storing various types of
compounds. Therefore, the ability to obtain compounds that inhibit tyrosinase
activity at the root core is significantly higher than that of the cortex. Moreover,
ethanol and water fraction of mulberry root core extract exhibited stronger de-
pigmenting efficacy than kojic acid, the positive control. The inhibition of tyro-
sinase might be due to the hydrogen bonding formation of the hydroxyl groups
of the phenolic compounds of the extracts with the active site of the enzyme [6].

4.2. Phytochemical Evaluation

Many phytochemical compounds can be isolated from mulberry as well as jack-
fruit. In some previous studies, mulberry is reported to contain constituents
such as tannins, phytosterols, saponins, triterpenes, flavonoids, benzofuran de-
rivatives, morusimic acid, anthocyanins, anthroquinones, glycosides and olea-
nolic acid [7]. But tannins and saponins content of jackfruit were maybe higher
than those of mulberry. Both of them are important sources of compounds

which are useful in treating many diseases.

4.3. Reducing Power Activity, Antibacterial Activity Test and
Toxicity Test

Results of above Yen & Duh assay indicated that antioxidants” content of mul-
berry was much than jackfruit in both their ethanol and water extracts. Some
previous studies suggested that extracts with high antioxidant activity showed
high phenolic content. Phenolic compounds are known as powerful chain
breaking antioxidants and act as free radical terminators, may contribute direct-
ly to antioxidative action. These compounds are very important constituents of
plants and their radical scavenging ability is due to the presence of hydroxyl
groups.

In the other hand, mulberry seemed to have a wide antibacterial zone, from
entero-bacteriaceae to human microbiota. With this characteristic, mulberry ex-
tract will keep finish products more stable, shelf-life long lasting and disinfectant
themselves as well as make customers’ skin clean and sanitized. For any cosmetic
product, ability of anti-S.aureus, P.aeruginosa, Streptococcus spp. (the remarka-
ble bacteria in cosmetics) is an advantage.

Finally, at concentration of mulberry root core extract which inhibited maxi-
mum tyrosinase activity (< 100 ppm), it was found non toxic for human foreskin
fibroblast. In general, the ethanolic or aqueous mulberry extracts are almost safe

for cosmetic applications.
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5. Conclusion

From this study, it was observed that mulberry, especially its root core, possessed
the highest skin whitening capability in comparison to other chosen Vietnamese
folk plants. In this case, water is properly the best solvent for extracting due to its
non-toxicity and cheapness. Mulberry root core also has many other properties
which are very useful in cosmetics industry like antioxidant, antibacterial... Be-
sides, jackfruit can be a potential candidate for the topical applications as skin
whitening agents. We need to do more researches to find out natural sources for

making best and safest cosmetic products.
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