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Abstract
Algae biofuels is considered as an alternative source to fossil fuels. In recent decades,

there was a significant increase in the use of energy sources in order to avoid the depletion of
traditional sources such as coal and petroleum. The produced fuel from algal oil had
important characteristics compared to that from other vegetable crops. This is due to the short
life cycle of development, a fast-growing and easy to be developed. In this study, three types

of micro-algae Scendesmus dimorphus, Chlorella vulgaris and Chlorococcum humicola were
used and grown in in a 5 liter photobioreactor. The dry biomass productivity of the three
algae was estimated, and then a chemical analysis of the total fatty was performed to detect

their biological contents as well as diagnose the fatty acid. Results showed that S. dimorphus
produced the highest levels in both biomass, 1.58 g It from dry weight and estimation of the
total fat indicated C. vulgaris has the highest total fat yield, at 29.6 %. Results of fats
characterization using (GLC) showed that S. dimorphus produced the high percentage of

saturated fatty acids for the meristic acid ester (C14: 0) by 47% and the lincoseric acid ester
(C24: 0) was 7.194%. In contrast, both Chlorella vulgaris and Chlo. humicola showed less
level of saturated fatty acids. This indicates the suitability of algae oil derived from S.

dimorphus in the synthesis of fatty acid, a major source in producing biofuels.

Keywords: S. dimorphus, Chlo. humicola, C. vulgaris, Microalgae, Fatty acids, Biofuel.
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Agad) alaa¥) il e lele Jpeanll &5 0 €Y Gl of b @Sl 038 (a5 %13.178 Ay Anade )
@l ) (sl sl giesie b IS5 C. vulgaris Gilale b Gaadiall Giadl) (alea) mllal culS
Laaal) Galaa¥) clpinl A cijels Laiw ¢ oAY) daiall duaall alea¥) cljind e 2B dus Oeyl€ 33 16 e
i) Ry A3l Alle Gawty )€ 53 16 Glo (glall cunadld) il sels (Sha s ALE pail) dgae FualaY|
(C16:0) cumadldl il of et A Gluhall e msall L) deas A bl 3 Gl ) Al e Al
OsSi (gl a8l Y et Ol gina of [34] Stansell i s a8 Cdlakall 8 degall @)
On oo dsasall eyl o<l of [35] Nautiyal S5 LS .(C18:1) 5 (C16:0) Zuaall (mlea¥) cilpind oo Luld
bl Ayl ay % 35 Ja sy (C16: 0) casdldl g aada Qllalll duadl) palead) il
C. bl ¢ig & C18-C16 L) Ll cind asay il [24] Zainuri 5 Kusumaningrum
Aadsie o) Ciyels WS radtll ade saalls Aaadall y s Aasiidll C22-C20 (aelsall il a5a ) 3ilal vulgaris
(C18:3) cudsulll; (C18:2) cadsilll (omalall i (o Llall Liaiiia 155 Gllin o [36] Hempel 4l il W
-SVsl e Chlorella sp. clabll ¢5as 8% 0.19 5 %1.41 <l

74



Journal of Education and Science (ISSN 1812-125X), Vol: 30, No: 2, 2021 (67-78)

Chlorella vulgaris clakh ¢ giiall GLC 4uifiy dguaial) duiasll (alaa¥) v :(5) Jeaad

Jais) g | Jladal oa Aalea
QS
aalal) saalall | Gaelall [ Gaalal) .
<hyd ) (aalal) &
bl Al (%) el Al -
N j j Csdl
(4229) (4229 (%)
6.015 7.090 0.4170 0.0953 C6:0 Caproic acid 1
15.578 15.485 0.1950 0.0444 | C14:0 Myristic acid 2
17.785 17.154 25.906 5.9227 | C16:0 Palmatic acid 3
20.216 20.026 0.1550 0.0355 | C18:0 Stearic acid 4
21.959 21.690 0.0930 0.0213 | C18:2 Linoleic acid 5
23.755 23.644 0.1140 0.0260 | C20:0 Arachidic acid 6
42.407 24.269 13.085 29916 | C20:4 Arachidonic acid 7
29.456 29.343 0.1510 0.0346 | C21:0 Lignoceric acid 8

(%) 2V Zgaal) (bl 40.116 | 9.1714 | il b Agaall (mleaV) Clalioo oane
(%) liasd) 59.883 | 13.6904 Al b ciliiiall Cilalos g pene
(%) duall S | 99.999 | 22.8618 Zaal) Slaldd S ¢ anal

sels (4) Galdls (6) Jsaall 3 Al Chlo. humicola calakall Zasial duaall palea¥) cliul ciy Led
Sty .%28.44 sl dande el Aaal Galal) daw colS Ly %47.71 L deadall Loaall Galal) il
alaal) gsana e V) dadl) US55 Chlo. humicolacalals 8 Gaaiall duasll palea¥) ciliin] daws of ikl o3
Cadlall il lgiadia 8 OIS audill aae Basaies Baalal Ziaall palaal) ciiul (e LB 3 cels LS A< daaal
LS LAY Anidl ye dgaall gl Sl ge las Alice Jawi g 0slS 33 18 Lo (glall muidl ye
leie % 70 <l Chlo. humicola sl 3 &aall (alaa) caws Jaal of [23] Santhoshkumar iy s
rsde e Aaay (alaal e % 2,125 calil) daae dulal Ly Galeal 0 % 17.4 5 cdaniie dolal daas aleal
g sl (C20:0) conS¥) patiall adl) aelall il e Blle o @l of D) Al 23 cupelily Baaaie
SHy Jall gsaall (5ina ol [37] Harwati &y iy a5 . gpall 2584l Ll & Aegall Gl G 350a (ara
csll of [38] Karemore aulys cuins . gseal) 2585l Laga 13,50 Chlorococcum sp. il (e Jas Zuaall (aleay)
oS Vs eJshl At ddee ool Les i auSB b L) i) dadll (mleal) e Alle das o (ga3
Bl Gen Jia s Al i Boald 41 i 43 5L 3hld) 8 Sl o3 e il (gl 358 alasi
Oy ¢ty plall Ghladl & (gl 85 zY &gl 328 Chlo. infusionium ciladal) cuy alasial (e Gl
Cetane Number g ,Si lases Wle D) ey (C16:0) claslld) jiud o miidl (ggmll 3@sll el (gginall
2 Gadall cidl i zyans Jlly C22-C12 g€l @y sxe @l Ansdal Zyiaall aleal) Y @llis (CN)
pee dale sy JLealB o0 Janally (gound) 380 Gliin) Cison deju plaal Ji5e a5 Cetane s 85al) o Jasd
Cans Cng il Sl LY iyl (gl Julig Ty ya JBY) Gian) AN 01585 DA (e 2585)) Rue i aaas
[32] (goandl 585l g
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Chlo. humicola sk e giiall GLC Akl 4 guaial) L8l (aleal) clin) 1(6) Jgaall

JUAAL:T ’ Jalloal | ey | et S

R caalall gy | o2 Al Gadal) &
ol Gria @) | Y e "

Gy | 89 (%)

6.015 6.110 0.8990 | 0.1003 | C6:0 Caproic acid 1
15.578 15.074 0.0340 | 0.0037 | C14:0 Myristic acid 2
16.098 16.594 0.0740 | 0.0083 | C14:0 Myristoleic acid 3
17.785 17.439 7.4280 | 0.8282 | C 16:0 Palmatic acid 4
20.216 20.112 0.0310 | 0.0035 | C18:0 Stearic acid 5
21.959 22.142 28.371 | 3.1636 | C18:2 Linoleic acid 6
25.353 24.970 0.0530 | 0.0059 | C18:3 Linolenic acid 7
23.755 23.284 36.205 | 4.0372 | C20:0 Arachidic acid 8
24.407 24.175 0.1530 | 0.0170 | C 20:4 Arachidonic acid 9
26.045 26.831 0.0143 | 0.0016 | C22:1 Erucic acid 10
29.456 29.341 0.0404 | 0.0045 | C24:.0 Lignoceric acid 11

(%) 4 dganl (aleaY) | 73,302 | 8.1740 | Al ddyeall (alea) clalis ¢ sens
(%) sl 26.697 | 2.9770 Aal) 8 bl Clabie & gane
(%) Auall S o2l 99.999 | 11.151 Al Glalisal NS ¢ ganll

: Supplement Galall

Chromatogram C:\GCsolution'Sample' DatalL1156.ged - Chaanel |
Intensity
700000000 =

600000000

500000000

015/ hexanoate

30.203 / docosahexa

400000000

300000000

200000000

100000000

0

L0 B
3068 100,0000 8499751

Total
Oa A guaiall diadll Galaa¥) @ jud 1(2) Galall ia ) (alea¥) @i gul (1) Gald
clakl L8l WIANS, diimorphes dwaidiall g A3 daddal) 4auld)). GLC

a8 Aladiul GLC
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Chromatogram C'/GCsolution:Sample' Datal L2905 ged - Channel |
Bk
o Chromatogram C:/GCselution\Sample\Datal L2908 ged - Channel 1
!r.lL'nﬂiI')
2000000~ =
E
750000
1500000
500000
1000000
250000
| SO0D00
o T
30
min
Name o=
|||||
— Peak# Ret.Time Name
— 1 1 1.666 34
2 5053 2
3L 7090 430
4] 9599 5DaI58L
S| 10,108 5494358 0,12 1
6 12.440( 300649259 6. -
70 3 5534473 2
8
9
10/
11
12
13 ]
14
15!
16
17
18
19
20
21!
_Total |
4) Galal) (e A guadall uiaal) aleal) i o A guaial) Liaal) Galaal) i jud 1(3) galal)
- oA = ol o ua F

lalal 48l WANChH/o. humicola dwaiial) lakal L8l WAY G wilgaris aidiul) g
4 2181 GLC A5 231 GLC

Conclusions «laliiiuy)
glaaiub Chlo. humicola 5 C. vulgaris « S. dimorphus 4asall Clladal) 4 8 Lalas Adlall Al jall ¢yl
o B A RS iy ¢t e Lag 25 s cop3l danll e 03 aleng 5 R pinall lae g Jelia
Ol (e Dgline s e i 23 LSS, dimorphus skl &1 i ae 158 bl cazlis Chu 13 Lol
Calladall 2SN saall b de giie dias palea @liind e (oailly cdahall 28 Qlladall 2dlal) dg gl ALK 6 2
oabeal) Laiy % 58.52 Al aleal¥) cfjind uws <l 3 S, dimorphus gdal clalall é lebosd) culS 2l
Gl iy 35)lae (goan) 3585l S5 3 Aaall alaa) (e Bs dad i ll5 %1.583 dy Aaadall ye Asa)
A Anniiall Aal) Galaal) cliind s 3aL) AaeaY Auwill sda jadis Auall 28 GAY) Qllalall 8 Zadl alaaY)
O 35850 Ao i aaad (b age Jale 58y (geadl 258501 (3hal Cisas Aoy Olasal age sise sas Cetane dxe (e pdf

el gl i ety Comg ) aanlST Gl adiyall (gl Jalisg 1y pn JBY) Gianl Al cpeSs Dla
—:_aadilly <&l

aalall @lyida A deadl W = Lawdly fialll dual il lgaeal duagall daala b)) Glijedly S8l allay aais
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