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Abstract: This study focuses on the isolation of Chlorella vulgaris, a unicellular microalga with therapeutic and
nutritional properties, from a freshwater pond in West Bengal, India. The methanolic extract of C. vulgaris was
analyzed using Gas Chromatography-Mass Spectrometry (GC-MS) to identify its phytochemical components.
Eight fatty acid methyl esters were identified, with compounds 4, 5, 6, and 7 being the major constituents.
Compound 4 exhibited properties such as preventing hair loss and acting as an antioxidant, while compound 7
showed hepatoprotective, anti-inflammatory, and anti-cancer properties. Compound 5 displayed antifungal and
antioxidant activities, while compound 6 showed anti-inflammatory and cholesterol-lowering effects.
Compound 2 was also identified, known for its presence in various oils. This study sheds light on the diverse
bioactive compounds presents in C. vulgaris, highlighting its potential applications in various fields including
medicine and nutrition.
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1. Introduction:

Microalgae are the lower eukaryotic microorganisms containing only one single cell produces photosynthesis
with a wide range of field. Generally, they are grown in aquatic environments. Microalgae has various
advantages for large-scale sustainable production, such as high biomass yields per unit area and the capacity to
grow on non-arable land with non-potable water or even seawater!™, In this present situation global warming
and carbon dioxideissue is the biggest problem of environment. In current decennial,based on microalgae,carbon
dioxideadoption has arisen because of its long-term viability and the conversion of carbon dioxide into oxygen.
Also, the scientific community concentrated on improving microalgae's ability to repair carbon dioxide [ 234,
Microalgae, like any other phytoplankton, are medicinally valuable.

Chlorella vulgaris, a green, unicellular microalgae that is recognized for its therapeutic properties and biological
properties. Because of its unique combination of functional macro- and micronutrients, inclusive as Proteins,
minerals, vitamins, polysaccharides, and omega-3 polyunsaturated fatty acids. It is also a useful source of
nourishment for humans. Its characteristics include those against cancer, imbalance of free radicals and
antioxidants in the body, and COPD. It widely used as food supplement.>¢71 Additionally, it fights against
hyperglycemia and hyperlipidemia and reduce cardiovascular risk factors . C. vulgaris shows anti-
inflammatory, anti-oxidant and anti-tumor activity 1, Many businesses make use of microalgae effectively.
The biofuel business is presently one of the most investigated fields. For the purpose of producing biodiesel,
extracted lipids are primarily transformed to fatty acid methyl esters 'Y, According to GC-MS data, C. vulgaris
has a large production capacity for fatty acid methyl ester.
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2. Material and Methods:
2.1. Sample collection:

Microalgal sample is collected from freshwater pond of Uluberia locality near Bharat Technology, Howrah
district, West Bengal. Sample is collected in the time of summer when the pond is in blooming condition. Local
wastage is drained out inside the pond.

2.2. Microalgal Algal sp. Isolation:

The water sample of microalgae containing different sp. of microalgae. From them one single species is isolated
by washing out and subculturing the algae in Algae culture media in aseptic condition. By this purification of
strain is done. Help them to grow in suitable atmospheric condition in laboratory method. Under temperature
and light control chamber.

2.3. Sp. identification:

Microalgal sampleChlorella vulgaris is identified by Dr. R. K. Gupta, Scientist- ‘E’, in the voucher no
CNH/Tech.I1/2023/195 atCentral National Herbarium, Botanical survey of India, Howrah, 711103.
ThePharmacognosy Department at Bharat Technology, Uluberia, Howrah, 711316, has preserved of the algal
species.

24. Extract preparation:

Chlorella vulgarisgrowing algal culture media is centrifuged in cold centrifuge.Total mass is collected and
supernatant fluid is thrown out. Perform maceration by methanol and filtered out the methanolic extract.

3. GC-MS analysis:

The Shimadzu QP 2010 Ultra (Shimadzu, Tokyo, Japan) was applied for the Gas Chromatography Mass
Spectroscopy study of the microalgae Chlorella vulgaris extracted by methanol. The GC-MS consists with an
MS, ECD, and FID detector. GC-MS detection is carried out utilizing an equipment which has electron
ionization power with ionization energy of 70 eV that operates in an electron impact mode. A split ratio of 1:10
was chosen to regulate the flow rate of helium (99.999%, AGA Lithuania) carrier gas to 14.1 mL/min with a
1.00ul injection volume. The injector and ion source temperatures remained at 250°C and 200°C,
respectively.The oven temperature was set at 70°C (hold for 5 minutes), then increased by 10°C every minute
until 310°C. Mass spectra of particles ranging in size from 45 to 450 Da were acquired at 70 eV throughout a
0.5-second scan period. The GC/MS run lasted sixty-three minutes, and the solvent delay ranged from zero to
4.5 minutes.

4. Phytoconstituents Identification:

Interpretation using mass spectrum GC-MS was conducted. The database of the Central Instrumentation
Laboratory (CUPB, Ghudda, Bathinda) has patterns of 62000. The unknown components emission spectrum
was compared with known components comprised in the NIST library. The test materials' components were
recognized based on their chemical names, molecular mass, and structure.

5. Result:

The GC-MS chromatogram of methanolic extract of Chlorella vulgarisfigured out 8 peaks, gives the evidence
of phytochemical component. Table 1 shows the 8 phytocompounds identified by cross-referencing with the
CUPB library's mass spectra. Table 2 exhibits the mass spectrum of all phytocompounds found in the
methanolic extract of Chlorella vulgaris.
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Figure 1: GC-MS chromatogram ofChlorella vulgaris methanolic extracts.

Table 1: Analysis of Chlorella vulgaris phytocomponents by GC-MS

Peak R. Heig | Pea | A/ | Mark name Chemica | Molecul | Compou | Biological
numb | time | ht% | k H | ar nd activities
er area formula | weight number
%
1 29.96 | 3.24 2.29 | 3.2 | Tridecanoic C15H30 | 242 1 -
8 1 acid, 12- | 02
methyl-,
methyl ester
2 32.21 | 5.49 499 | 3.2 | 9,12- C17H30 | 266 2 -
9 4 Hexadecadieno | O2
ic acid, methyl
ester
3 3232 | 510 |592 |41 |912]15- C19H32 | 292 3 Hepatoprotecti
6 5 Octadecatrienoi | 02 ve,
¢ acid, methyl antihistaminic,
ester antieczemic,
antiacne,
antiarthritic,
antiandrogenic
, anti-
inflammatory,
anti-cancer,
and cholesterol
lowering [13]
4 3293 | 2494 | 21.4 | 3.0 | Hexadecanoic C17H34 | 270 4 Prevent  hair
6 5 7 acid,  methyl | O2 loss, 5-Alpha
ester reductase
inhibitor
antioxidant,
anti-
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fibrinolytic,
cholesterol-
lowering,
androgen
antagonist,
destroy red
blood cell,
and nematicide
action [14]

5 33.02

24.33

20.9

Benzenepropan
oic acid, 3,5-
bis(1,1-
dimethylethyl)-
4-hydroxy-,
methyl ester

C18H28
03

292

Antifungal,
antioxidant
[15]

6 36.30

16.27

14.2

9,12-
Octadecadienoi
¢ acid (Z,2)-,
methyl ester

C19H34
02

294

Anti-
inflammatory,
anti-
histaminic,
antiarthritic,
anti-coronary,
and androgen
antagonist
activity,
lowers
cholesterol
level, prevent
cancer, protect
liver from
damage,
nematicide
activity [16]

7 36.41

1421

16.5

9,12,15-
Octadecatrienoi
¢ acid, methyl
ester, (Z,Z2,2)

C19H32
02

292

lowers
cholesterol and
pOSSesses
hepatoprotecti
ve,
antihistaminic,
antieczemic,
antiacne,
antiarthritic,
antiandrogenic
, anti-
inflammatory,
and anti-
cancer
properties.

[13]
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8 36.54 | 6.42 | 129 | 7.2 | 16- C19H36 | 296 8 -
4 6 0 Octadecenoic 02
acid,  methyl
ester
Table 2: Phytocomponents mass spectrum and structure of identified by Gas chromatography mass
spectroscopy in the methanolic extracts of Chlorella vulgaris
Compound Mass spectrum and structure
name
1 | Tridecanoic 10 e
acid, 12- i o
N 43 -~
methyl-, 4 7
47 143 199
methyl ester et ul bl 12&9.'”7.1“””‘. pr——— e A b e
5060 130 170 210 250 290 | 330 370 410 450 490 | 530 | 570 | 610 | 6i0 | 690 | 750
21912- oo &
Hexadecadien s | )
. . i /“M
oic acid, % ©
109
methylester iy ]I*m Tt e e
10 50 90 130 170 210 250 200 330 370 410 450 490 530 570 610 650 690 730
3(9,12,15- 100 .
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ic acid, methyl ] T TV
3
ester \ J|\| | ‘ Lo amsie 236 202
10 50 90 ‘130"170"'2'10“'zéo‘“zéo‘"33‘0“'3&6'21&6'215‘6'21‘96"sa‘u"‘5‘76"6‘16‘65‘6"‘6"“"
4 | Hexadecanoic | '* 7
- 87
acid, methyl P
ester ?
4 47 143
1527 “ Th R R Gl 2f0
1050 90 | 130 170 210 250 290 330 370 410 450 490 530 570 610 650 690 730 7
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6| 912- 100 i
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123 263
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6. Conclusion:

Study of Gas chromatography and mass spectroscopy methanolic extract of Chlorella vulgaris gives 8
compounds, which are all fatty acid methyl esters. The highest peak of area calculated Compound 4,
(21.50%).Compound5, gives peak area of 20.99%; Compound7,gives 16.51%; Compound 6present gives
14.26%; Compound 8gives 12.96%; Compound 3gives 5.92%; Compound 2(4.99%); Compound 1gives 2.29%
of peak area. Compound 4helps to prevent hair loss, antioxidant, anti-fibrinolytic, cholesterol-lowering,
antiandrogenic, hemolytic, 5-Alpha reductase inhibitor, and nematicide action. . Compound 7, (16.51%) is
essential component of a diet that lowers cholesterol and possesses hepatoprotective, antihistaminic,
antieczemic, antiacne, antiarthritic, antiandrogenic, anti-inflammatory, and anti-cancer properties. 31,
Compound 5gives antifungal, antioxidant activity™®. Compound 6, present (14.26%) shows anti-inflammatory,
anti-histaminic, antiarthritic, anti-coronary, and androgen antagonist activity, lowers cholesterol level,prevent
cancer, protect liver from damage, nematicide activity*®, Compound 2(4.99%) is a unique fatty acid, found in
various fish oil and others oils 12,
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