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Investigation of Nutritional Values and Some Bioactivities of
Ocimum Basilicum L. (Thai Pin Sein)
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Abstract

Determination of nutritional values of Ocimum basilicum L. have been
carried out by AOAC method, resulting 12.56% of moisture,12.79% of ash,
3.72% of fat, 10.54% of fiber, 27.01% of protein,33.38% of carbohydrate, and
275.04kcal/100g of energy value. Total phenolic content of EtOH extract 401.01
pHg GAE/mg and watery extract 573.63 pg GAE/mg were observed. The total
flavonoid content of EtOH extract 26.85 ug QE/mg and H,O extract 74.07 ug
QE/mg were observed. Antioxidant activity of O. basilicum was done by DPPH
assay method. I1Csq value of watery and ethanol extracts are 8.78 and 9.68 pg/mL
respectively. The antimicrobial activity of polar and non -polar extracts of O.
basilicum are tested on six microorganisms by agar well diffusion method.
Among the tested extracts, EtOH extract inhibited all species of tested
microorganisms with the inhibition zone diameters in the range betweenl1-
14mm. However, EtOAc extract inhibited four species namely, BacilusSubtilis,
Staphylococus aureus, Candida albicans and Escherichia coli. PE and H,0O
extracts of O. basilicum do not show antimicrobial activity on six tested
microorganisms.

Keywords: Ocimum basilicum L., nutritional values, antioxidant activity,
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Introduction

Ocimum basilicum L. (Thai Pin Sein) belong to the family lamiaceae. The
genus Ocimum L. comprising of more than 150 species are grown widely throughout
temperature regions of the world. O.basilicum L. commonly is called as Sweet Basil
(Poonkodl, 2016). Many of the plant used today were known to the people of ancient
culture throughout the world and were highly considered for their preservative and
medicinal powers. Basil is one of the species used for the commercial seasoning. It is
commonly known that the presence of essential oils and their composition determine
the specific aroma of plants and the flavour of the condiments. The present of leaves
of O.basilicum L. have been selected for chemical and biological studies due to its
medicinal importance. There are many types, some large and some small, with a range
of leaf colour from green to purple up to variated. O. basilicum L. is widely in the
world which includes annual and perennial herbal plants as well as shrubs from
tropical and subtropical zones (Haque et al., 2005). Ocimum basilicum L. have
antioxidant activity, antimirobical activity, antiviral activity, anticarcinogenic,
larvicidal agents and hypoglycaemic effect. Its leaves are often fragrant, aromatic and
are also used as an expectorant. Decoction of the leaves, given in gastric and hepatic
disorders and is useful in catarrh, bronchitis, in cough (due to heat), acts as diuretic as
well as tonic for stomach (Rubab et al., 2017).
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Botanical Aspect of Ocimum basilicum L.

Family :  Lamiaceae

Genus : Ocimum

Species . basilicum

Botanical name :  Ocimum basilicum L.

Myanmar name : Thai Pin Sein

English name : Sweet Basil (Rubab et al., 2017)

Materials and Methods
Sample Preparation and Identification

Several samples of O. basilicum L. were collected from Thiri Mingalr Market,
Yangon Region in December, 2018. The leaves were chipped into very small pieces
and allowed to dry well. The dried pieces were made into powder by using grinding
machine. The powdered sample was stored in air-tight container to prevent moisture
changes and other contaminations. The dried powdered sample was used for chemical
and biological investigations.

Determination of Nutritional Values in Plant Samples

The nutritional values such as moisture, ash, fat, fiber and protein Ocimum
basilicum L. of leaves were examined by AOAC method at Ministry of Agriculture,
Livestock and Irrigation,Small Scale Industries Department, North Oakkalapa,
Yangon, Myanmar.

Determination of Total Phenol Content by FCR Method

One of the antioxidative factors, total phenolic content (TPC) was measured
spectrophotometrically according to the Folin-Ciocalteau method (Mamta et al.,
2013).

Procedure
(i) Determination of total phenol content as gallic acid equivalent in sample

The total phenolic content (TPC) in each sample was estimated by Folin-
Ciocalteau method according to the procedure described by Saxena (2013). First, 0.5
mL of prepared extract solution was mixed with 0.5 mL of methanol. Then, 5 mL of
FCR reagent (1:10) was added to the mixture and incubated for 5 minutes. 4 mL of 1
M sodium carbonate solution was added to each tube and the tubes were kept at room
temperature for 2 hours and the UV absorbance of reaction mixture was read at Amax
765 nm. Total phenolic content was estimated as milligram gallic acid equivalents per
gram of different extract (mg GAE/ g). The TPC contents of all tested samples are
shown in Table 2 and Figure 2.
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Determination of Total Flavonoid Content by Aluminium Chloride Colorimetric
Method

Total flavonoid content (TFC) was measured spetrophotometrically according
to the AICI; colorimetric method.

Procedure

The total flavonoid content (TFC) in each sample was estimated by
Aluminium Chloride colorimetric method according to the procedure. Each extracts
solution (100 pg/mL) was mixed with 1.5 mL of methanol, 0.1mL of 1% AICl;
solution and 2.8 mL of distilled water. The absorbance of reaction mixture was read at
Amax 415 nm. Total flavonoid content was estimated as milligram quercetin equivalent
per gram (mg QE/g) of extract. The TFC contents of all tested samples are shown in
Table 3. and Figure 3.

Determination of Antioxidant Activity of Crude Extracts of Leaves of Ocimum
basilicum L. (Thai Pin Sein) by DPPH Free Radical Scavengin Assay

The free radical scavenging activity of crude extracts O. basilicum L. (Thai
Pin Sein) was measured using DPPH free radical scavenging assay (Marinova and
Batchvarov, 2011).

Procedure

DPPH radical scavenging activity of ethanol and water extracts of leaves of
O. basilicum L. (Thai Pin Sein) was determined by UV-visible spectrophotometer
(Marinova and Batchvarov, 2011). The control solution was prepared by mixing 1.5
mL of 0.002 % DPPH solution and 1.5 mL of ethanol in the brown bottle. The sample
solution was also prepared by mixing 1.5 mL of 0.002% DPPH solution and 1.5 mL
of test sample solution. These bottles were incubated at room temperature and were
shaken on shaker for 30 min. After 30 min, the absorbance of different concentrations
(6.25, 12.5, 25, 50, 100 and 200 pg/mL) of tested sample was measured at 517 nm
using UV-7504 spectrophotometer. Absorbance measurements were done for three
times for each concentration and the mean value so obtained were used to calculate
percentage of radical scavenging activity (% RSA) by the following equation. % RSA
of crude extracts of leaves of O. basilicum L. and standard butylatedhydroxy toluene
(BHT) results are shown in Table 4.

% RSA = [ApppH - (Asample - Aslank)/ Apppr] x 100
Where;
% RSA

% radical scavenging activity of test sample
ApppH absorbance of DPPH in EtOH solution
Asample = absorbance of sample + DPPH solution

absorbance of sample + EtOH solution

ABIank
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The antioxidant power (ICsp) is expressed as the test substances concentration
(ng/mL) that result in a 50 % reduction of initial absorbance of DPPH solution and
that allows to determine the concentration. 1Csq (50 % inhibition concentration) values
were calculated by linear regressive excel program. The standard deviation was also
calculated by the following equation. ICsy values of crude extracts of leaves of
Ocimum basilicum L. (Thai Pin Sein) and standard butylated hydroxyl toluene (BHT)
are shown in Table 5 and Figure 4.

Investigation of Antimicrobial Activity of Different Crude Extracts of
Ocimum basilicum L.

PE, EtOH, EtOAc and H,O extracts of the leaves of O.basilicum L. were
detected by Myanmar Pharmaceutical Industrial Enterprise, Research Department,
Yangon.

The microbial strains used in this antimicrobial assay were as follows:
(a) Bacillus subtilis
(b) Staphylococcus aureus
(c) Pseudomonas aeruginosa
(d) Bacillus pumilus
(e) Candida albicans
(f) Escherichia coli
Procedure

PE extract of Thai Pin Sein (1 g) was dissolved in PE (1 mL), EtOAc extract (1
g) was dissolved in EtOAc (1 mL), EtOH extract (1 g) was dissolved in EtOH (1 mL),
and H,0 extract (1 g) was dissolved in H,O (1 mL). All microbicalogical media tested
were prepared according to the procedure of the manufacturer by using aspect
condition. Agar well diffusion method was employed for determining antimicrobial
activity of the extracts. Two small holes of 10 mm diameter each were cut out in the
inoculated agar to place samples to be tested. The volume of each sample placed in
each hole was 0.1 mL. The samples, namely PE, EtOAc, EtOH and H,O solution of
O. basilicum L. leaves were tested. The Petri dish was ten incubated at 37° C for 48
hours, and the diameter of clear inhibition zone appeared around the hole were
measured (Priestaman and Edward, 1954). The results are described in Figure 5, 6 and
Table 6.

Results and Discussion
Nutritional Values of Leaves of Ocimum basilicum L. (Thai Pin Sein)

People and other living organisms need certain substances of nutrient to
survive. Nutritional values such as moisture, ash, protein, fibre, fat in the leaves were
determined and the results are shown in Table 1. Leaves of Thai Pin Sein contains
moisture (12.56 %), ash (12.79 %), fat (3.72 %), fiber (10.54 %), protein (27.01 %),
carbohydrate (33.38 %) and energy values (275.04 kcal/100g). From these data, it can
be clearly seen that the carbohydrate content is the highest, followed by the protein
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content leading to high food energy value. The moisture, ash, fiber contents are not
found to be different, but the fat content is the lowest in O. basilicum L.

Table 1. Nutritional Values of Leaves of Ocimum basilicum L.*

No Nutrients Contents %

1 Moisture 12.56

2 Ash 12.79

3 Fat 3.72

4 Fiber 10.54

5 Protein 27.01

6 Carbohydrate 33.38

7 Energy values 275.04 kcal/100g

*Ministry of Agriculture, Livestock and Irrigation Small Scale Industries Department

Total Phenol Content of Crude Extracts from the Leaves Ocimum basilicum L.

In this study, a significant linear correlation was observed between the
values for the total phenol content and antioxidant activity. The high contents of
phenolic compounds indicated that these compounds contribute to the antioxidant
activity. The total phenol contents of watery and ethanol extracts from the leaves of
Thai Pin Sein are shown in Table 3.6. According to the results, the higher TPC (ug
GAE/mg) was detected in watery extract (573.63 pg GAE/mg) than ethanol extract
(401.01 pg GAE/mg). This means that phenolic compounds were more soluble in
water. Watery extract of O. basilicum L. was a good source of phenolic compounds
which are effective on antioxidant activity. Comparison of TPC in watery and
ethanol extracts from the leaves of Thai Pin Sein are represented by bar graph in
Figure 2.

Table 2.  Total Phenol Content (TPC) in H,O and EtOH Extracts from the Leaves of
Ocimum basilicum L.

Total Phenol
No Tested samples Contents
(Mg GAE/mg )
1 Water 573.63
2 Ethanol 401.01

GAE = Gallic acid equivalent
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Figure 2. Total phenolic contents of watery and ethanol extracts of leaves of

Ocimum basilicum L. (Thai Pin Sein)

Total Flavonoid Content of the Crude extracts of Leaves of Ocimum basilicum

L.

In this study, high flavonoid contents have been found to exert high
antioxidant potential. The total flavonoid content of water and ethanol extracts of

leaves

of

O. basilicum L. are shown in Table 3 and Figure 3. According to these result, the
total flavonoid content of watery extract (74.07 pg QE/mg) was higher than that of
EtOH extract (26.85 pg QE/mg).

Table 3. Flavonoid Contents of Watery and Ethanol Extracts of Ocimum
basilicum L. (Thai Pin Sein)
No Test samples Total Flavonoid Contents
(g QE/mg)
1 Watery 74.07
2 Ethanol 26.85
L 74.07
70
60
g
3 50 -
40
2 EtOH
o 30 26.85 Wit
= 20
10 4
0 :
EtOH Water

Figure 3.

Crude extracts

Total flavonoid contents of watery and ethanol extracts of leaves

of Ocimum basilicum L. (Thai Pin Sein)
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Antioxidant Activity of Ethanol and Water Crude Extracts of Leaves
Ocimum basilicum L. (Thai Pin Sein) by DPPH Radical Scavenging Assay

From the experimental results, leaves of Thai Pin Sein were found to have
antioxidant activity. 1Csy values of ethanol and water extracts are 9.68 and 8.71
ug/mL respectively. Antioxidant potency of ethanol and water extracts were lower
than that of standard butylated hydroxytoluene (1Cso = 6.85 pug/mL). The 1Cso values
of ethanol and water crude extracts of leaves and standard butylated hydroxytoluene
are shown in Table 5 and Figure 4.

Table 4. Radical Scavenging Activity (% RSA) of H,O and EtOH Extracts from
Leaves of Ocimum basilicum L. and Standard BHT

% RSAxSD of different concentrations (ug/mL)

Extracts
6.25 12.5 25 50 100 200
44.35 58.69 70.07 73.65 81.89 95.07
Watery * * * * * *
0.88 0.63 0.50 0.25 0.76 0.63
750 48.92 50.89 61.64 72.93 84.05 96.32

th | + + + + + +
ethano 076 050 0.25 0.25 0.25 0.38

49.11 58.31 68.69 82.05 91.10 96.59
BHT(Std. + + + + + +

) 131 087 109 131 043 197

Table 5. ICso Values of Crude Extracts from Leaves of Ocimum basilicum L. and
Standard BHT

Samples ICso (ng/mL)
H,O 8.71
EtOH 9.68
BHT 6.85
9.68
10 8.71 ——
8 1 683
~ —
E 6 BHT
Eé 4 = Watery
9 Ethanol
2
0K | — -
BHT Watery Ethanol
Crude extract

Figure 4.  1Csp values of crude extracts from Thai Pin Sein and standard BHT
Screening of Antimicrobial Activity of the Leaves of Ocimum basilicum L.
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According to the results, EtOH extract of the leaves of O. basilicum L.
inhibited all species of tested microorganisms with the inhibition zone diameters in
the range between
11-14 mm. However, EtOAC extracts inhibited four spices of microorganisms namely
Bacillus subtilis, Staphylococus aureus, Candida albicans and Escherichia coli.
However, H,0O extracts of O. basilicum L. do not show antimicrobial activity on all
test microorganisms. The results are described in Figure 5,6 and Table 6.

Therefore, EtOH and EtOAc extracts of the leaves of O.basilicum L. showed
low antimicrobial activity on tested microorganisms. However, it may be used for the
treatment of diseases infected by the microorganisms such as diarrhoea, dysentery,
urinary tract and wound infections.

Staphyococccus aureus Pseudomonas aeruginosa

Bacillus pumilus Candida albicans Escherichia coli
Figure 5. Antimicrobial activity of different crude extracts of Ocimum
basilicum L.

1=PE

2=H)0

3 = EtOAC

4 = EtOH

Table 6.  Antimicrobial Activity of Crude Extracts of Ocimum basilicum L.
(Leaves) on Six Species of Microorganisms

Inhibition Zone Diameters (mm)

B. S. P. B. C. E.

Sample Extracts subtilis aurents aeruginosa  pumilus  albicans coli
Thai PE ) ) i i } .
Pin Sein EtOAc 11 11 - - 12 12
(leaves) EtOH 13 14 12 12 13 13
H,0 - - - - - -

PE - - - - - -

EtOAc - - - - - -

Control EtOH - - - - -
H.0 i i - - -
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mPE
m EtOAc
EtOH
. mWater

Inhibition zone diameter (mm)

Microorganisms

Figure 6. Antimicrobial inhibition zone diameters of crude extracts of Ocimum
basilicum L. (Thai Pin Sein)

Conclusion

Determination of nutritional values of Ocimum basilicum L. have been also
carried out by AOAC method, resulting 12.56 % of moisture, 12.79 % of ash, 3.72 %
of fat. 10.54 % of fiber, 27.01 % of protein, 33.38 % of carbohydrate, and 275.04
kcal/100g of energy values.

Total phenolic content was determined by FCR reagent method. The total
phenolic content of EtOH extract 401.01 pg GAE/ mg and watery extract 573.63 g
GAE/ mg was observed. The total phenolic content of watery extract was higher than
that of ethanol extract.

The total flavonoid contents were determined by spectrophotometric method
using aluminium chloride reagent. The total flavonoid content of ethanol extract 26.85
Mg QE/mg and watery 74.07 ug QE/mg was observed. The total flavonoid content of
watery extract was higher than that of ethanol extract. Among two extracts, the watery
extract of O. basilicum L. contained higher concentration of phenol and flavonoid
contents than that of ethanol extracts.

O. basilicum L. was found to have radical scavenging activity. 1Csg values of
ethanol and water extracts are 9.68 and 8.71 pug/mL respectively. Water extract of O.
basilicum L. has higher antioxidant activity than ethanol extract. All extracts showed
slightly lower antioxidant activity when compared to the standard BHT (ICsy = 6.85

pg/mL).

The antimicrobial activities of polar and non-polar extracts such as pet-ether,
ethyl acetate, ethanol and water extracts were tested on six microorganisms by agar
well diffusion of tested microorganisms with the inhibition zone diameters in the
range method. Among the tested extracts, EtOH extract of O. basilicum L. (leaves)
inhibited all species between 11-14 mm. However, EtOAc extracts inhibited four
species of microoraganisms namely Bacillus subtilis, Staphylococus aureus, Candida
albicans and Escherichia coli. PE and H,O extracts of O. basilicum L. do not show
antimicrobial activity on six tested microorganisms.
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