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Abstract

Chlorella used as a medicine in the ancient time, so also known as a nutraceutical. Chlorella
have high added value food such as polyunsaturated fatty acids, pigments, functional foods,
dietary supplements and pharmaceutical products. Chlorella is considered a potential source of a
wide spectrum of nutrients, including chlorophyll, carotenoids, minerals, vitamins and long-
chain polyunsaturated fatty acids (PUFA). Chlorella is a promising marine microalgae species
due to its ability to accumulate large amounts of triacylglycerol (TAG) including the high value
omega-3 fatty acid eicosapentaenoic acid (EPA) during nitrogen starvation. The results of the
study of C. vulgaris microalgae in Jind-1 (J-1) had palmitic acid (C16:0) of 2.80%, lower when
compared with H-1and 2.89% S-1. Stearic acid (C18: 4) was 1.28%, Oleic acid 1.89%, Linoleic
acid 2.89%, Linolenic acid 1.87%, EPA 127.90%, DHA 33.78%, Omega-3 (4.11%) and Omega-
6 (3.675) had higher than S-1 and H-1.

Introduction

Chlorella is a widespread genus that found in almost habitats. These microalgae belong to the
class Chlorophyceae and have good potential to accumulate more than 20% lipids, such as C
18:1, C 16:0 and C 18:3 (Wu HL, 2001; Scarsella M. et al. 2009). Chlorella algae are well
known for its high nutritional value (Chacon-Lee TL. and Gonzéalez-Marifio GE. 2010;
Guccione, Biondi N.et al. 2014), as they are employed in a variety of biotechnological
applications as well (Wu ZY. Et al. 2009; Subhadra B.and Grinson G. 2011; Liu J. and Hu Q.
2013).

Gouveia et al. (2002) showed that Chlorella vulgaris can be used for the pigmentation of the
gilthead seabream (Sparus aurata). Chlorella is one of the most abundant types of microalgae in
aquatic habitat, with green features, spherical structure, can grow well in the salinity range 0-35
psu, and the optimum temperature is 25-30°C (Kawaroe M. et al. 2010). Chlorella is a single-
celled round plant with eukaryotic cell structure and a well-defined nucleus; it grows in fresh
water bodies. Chlorella used as a medicine in the ancient time, so also known as a nutraceutical.
They have high added value food such as polyunsaturated fatty acids (Ward and Singh, 2005),
pigments, functional foods, dietary supplements and pharmaceutical products. Chlorella is
considered a potential source of a wide spectrum of nutrients, including chlorophyll, carotenoids,
minerals, vitamins and long-chain polyunsaturated fatty acids (PUFA). Chlorella is a promising
marine microalgae species due to its ability to accumulate large amounts of triacylglycerol
(TAG) including the high value omega-3 fatty acid eicosapentaenoic acid (EPA) during nitrogen
starvation.

Amongst the microalgae, Chlorella is considered as a robust species (Dahiya 2012). Most
Chlorella strains can grow mixotrophically with short doubling times and simple growth
requirements (Heredia Arroyo et al. 2011). Chlorella with high biomass content is a good
bioenergy source to be coproduced with biochar, which reduces carbon input

(Phukan et al. 2011).

C. vulgaris is capable of combining both autotrophic and heterotrophic techniques by performing
photosynthesis as well as ingesting organic materials such as glucose, which is the most
appropriate for C. vulgaris (Liang Y. et al. 2009; Ogawa T. and Aiba S. 1981; Mallick N. et al.
2012; Patino R. et al. 2007; Yeh KL. and Chang JS. 2012). Hence, the cells are not strictly
dependent on light or organic substrate to grow.
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Material and Methods
Material

The sample was collected from different area of Haryana state i.e Sirsa, Hisar and Jind. The
entire chemicals were used by Hi-media, Qualigens and SDS, India.
Preparation of media and use of media
The media were prepared in distilled water then they are autoclaved at 15 Ibs in 2pressure for 20
min. Bold’s Basal Medium, BG-11 (blue green algae), CHU-13 (culture medium), Soil extract
medium and Nile red strain.

Chemical composition of media
Bold Basal Medium (BBM)

Sr.No. | Stocks Per CHU-11
400ml Sr.No. | Constituent Quantity (mg/ml
1. NaNOs3 10.0g per litre)
2. MgS04.7H20 3.0g 1. KNO3 400.00
3. NaCl 1.0g 2. K2HPO4 80.00
4. KoHPO4 3.0g 3. CaCl,.2H.0 107.0
5. KH2PO4 7.0g 4. MgS04.7H20 200.0
6. CaCL2.2H20 1.0 per||5. Ferric citrate 20.0
litre 6. Citric acid 100.0
7. Trace element sol™ iR CoCl; 0.02
(autoclave to dissolve) 8. H3BO3 5.72
ZnS047H,0 8.82¢g 9. MnCI; tetrahydrate | 3.62
MnCl;.4H.0 1.44g 10. ZnS0O4. 7TH20 0.44
MoOs 0.71g 11. CuS04.5H0 0.16
CuS04.5H,0 1.57g 12. Na2MoO4 0.08
Co(NOs3)2.6H20 0.499 13. 0.072N H2S04 0.02
8. H3:BOs 11.429 Soil extract medium (Belchar and Swale, 1982)
9. EDTA 50.0g Sr.No. | Constituent Quantity  (ml/g
KOH 31.0g per litre)
10. FeSO4.7H20 4.98g 1. Water 900.00
H>S04(Conc.) 1.0ml 2. Soil extract 100.00
Medium Per liter || 3. KNO3 0.20
Stock solution (1-6) 10.0 ml 4. K2HPO4 0.02
Stock solution (7-10) 1.0ml 5. MgSO4.7H20 0.02

Isolation and maintenance of microalgae
Isolation of microalgae was done after 2-3 weeks of incubation when visible growth was
observed in the flasks kept in the growth chamber. Isolation was accomplished by streaking the
natural microalgal sample across the agar surface, identical to the technique used for isolating
bacteria. An algal loop was loaded with a small amount of the sample, and the sample was
spread with the loop across the agar. After streaking, it was incubated until the algal colonies
appeared. The isolated colonies were removed from the original agar plate with a wire loop and
restreaked on to a fresh agar plate to purify and maintained on slants at 4 C.
Preparation of Nile red Solution
Nile red powder (0.5g) was suspended in one ml of acetone and used as a stock solution. From
this solution, 0.05ml was mixed with 50ml of glycerol mixture (75:25, Glycerol and water). The
solution thus obtained was directly used for staining the lipid bodies of algal cells.
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Nile red staining procedure

Nile red (9-(Diethylamino)-5H benzo [a] phenoxazin- 5-one) staining was conducted to detect
intracellular lipid droplets (Greenspan and Fowler, 1985). Microalgal cells (0.5 ml) were
collected by centrifugation at 1,500 rpm for 10 min and washed with physiological saline
solution (0.5 ml) several times. The collected cells were re-suspended in the same solution (0.5
ml), the Nile red solution was added to cell suspensions (1:100 v/v) and incubated for 10 min.
After washing once, stained microalgal cells were observed by fluorescent microscopy.

Lipid extraction
Lipid extraction from the dried algal biomass was done using the method of Bligh and Dyer
(1959). Two ml methanol and one ml chloroform was added to one gram dried algal biomass and
kept at 250C for 18h. The mixture was agitated on vortex for two min and one ml chloroform
was added to the mixture. It was shaken vigorously. After that, 1 ml distilled water was added
and the mixture was mixed in a vortex for 2 min. The layers of the mixture were separated by
centrifugation at 2000 rpm for 10 min. The lower layer was separated and the procedure was
again repeated with the pellet. The two supernatants collected were allowed to stand for 2 h.
Lower organic layer with the lipids was transferred to a clean preweighedvial (W1). Evaporation
was carried out in water bath at 80°C till constant weight was achieved. The weight of the vial
was recorded after drying (W2).
Lipid content (% dry cell weight) = W2 - W1 x 100
Where,
W1 is weight of empty vial
W2 is weight of vial + microalgal biomass
Lipid yield (%) = W,
Wpa
Where, W\ is weight of extracted lipids and Wpa is weight of dry algal biomass
Result
The content of the fatty acid microalgae is an important component for the formation of
industrial raw materials because fatty acids become the compositions of the lipids, the highest
fatty acid cultivation techniques are potentially used for larger cultivation scales.

Table 1: Effect of Fatty acid profile of C. vulgaris

S.No. | Parameter Fatty acid (S-1) | Fatty acid (H-1) | Fatty acid (J-1)
1. Omega-3 Fatty acid 3.45 3.23 4.11

2. Omega-6 Fatty acid 2.68 2.89 3.67

3. Oleic 1.89 1.67 1.89

4. Linoleic 0.67 2.87 2.89

5. Linolenic 1.44 1.67 1.87

6. Palmitic 2.89 3.45 2.80

7. Stearic 1.45 1.82 1.28

8. Total lipid 2.12 2.35 1.56
9. EPA 120.34 127.78 127.90
10. DHA 35.23 36.89 33.78
11. Polyunsaturated acid | 32.67 35.78 37.89

The highest fatty acid analysis in S-1is palmitic acid (C16: 0) 2.89% (Table 1). Stearic acid
(C18: 4) 1.45%. Other fatty acids have a smaller percentage, such as linolenic acid (C18: 3)
1.44%, oleic acid (C18: 1) 1.89%, linoleic acid (C18: 2) 0.67%, eicosapentaenoic acid (C20: 5)
120.34%, DHA 35.23%, Polyunsaturated acid 32.67% Omega-3 fatty acid 3.45% and omega-6
fatty acid 2.68%. Hisar-1 (H-1) has a content of palmitic acid (C16: 0) 3.45% and Stearic acid
(C18: 4) 1.82%. Other fatty acid components have a smaller percentage, such as linolenic acid

(; IVIE2IN

Volume-18, Issue-I 13


mailto:iajesm2014@gmail.com

International Advance Journal of Engineering, Science and Management (IAJESM)
ISSN -2393-8048, July-December 2022, Submitted in July 2022, iajesm2014@gmail.com

(C18: 3) and oleic acid (C18: 1) has a same percentage (167%) in H-1, linoleic acid (C18: 2)
2.89% , eicosapentaenoic acid (C20: 5) 127.78%, DHA 36.89%, Polyunsaturated acid 35.78%,
Omega-3 3.23% and Omega-6 2.89%. The total lipid was observed 2.12% in S-1, 2.35% in H-
land 1.56% in J-1. In addition, differences in lipid content caused by environmental stress.

The results of the study of C. vulgaris microalgae in Jind-1 (J-1) had palmitic acid (C16:0) of
2.80%, lower when compared with H-1and 2.89% S-1. Stearic acid (C18: 4) was 1.28%, Oleic
acid 1.89%, Linoleic acid 2.89%, Linolenic acid 1.87%, EPA 127.90%, DHA 33.78%, Omega-3
(4.11%) and Omega-6 (3.675) had higher than S-1 and H-1.
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