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Title Extrantion of Crude Lipid from Microalgae Chlorella vulgaris
Students Miss Pattama  Pisuttiphongchoto
Miss Pailin  Khongkhamsuk

Miss Sujitta Tabsan

Degree Bachelor of Science
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ABSTRACT

This special project studied extraction of crude lipid from microalgae, Cholrella
vulgaris by cultivation and enrichmemt of algae in BG-11 under light intersity of 4500
Lux, light: dark cycle of 16:8, and temperature of 25°C. factors being inverfigated are time and
temperature for autoclaving, percentage of amphitude by sonication, concentrations of NaCl by
osmotic shock, and types of solvent for extraction. Results showed Hiat optimum Temperture and
time disrubtion by autoclaving was 121°C and 5 min yielding crude extracts at 27%. Optimum
amplitude for cell aisruption by sonication wass 25% yielding crude extract at 25% optimum
concentration of NaCl for cell disruption by osmotic shock was 5%(w/v) yeilding crude extarct
of 13%. Comparison exxtraction efficiency between autoclave, sonication, and osmotic shock
found that autoclave was this effective in disruption cell yeilding highest quantity of crude
lipid extract GC-MS analysis of crude extract from autoclave at 121°C , 5 min. Show that
Phytol was major componeuts of lipids of accumalared in Cholrella vulgaris follow by
Linoleioc acids and Palmitic acids. Lipid extraction efficiency vaaried with types of
solution being used in extraction of crude lipids from Cholrella vulgaris. Results found
that mixture of chloroform:methanol was most effective in extraction of lipids from

Cholrella vulgaris.

Keywords : Crude lipid extraction, Microalgae Chlorella vulgaris and Disrubtion cell
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v vy v
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Lee et al. (2009) MANANYINAVDIITNM TR 1A s auana 1875 Autoclaving, bead-

1 a :’ Y { @ o 1
beating, microwaves, sonication lQ%osmotic shock ansmmumuﬁﬁﬂﬂ"lﬁ’mﬂmaammw

a o y o=
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Lﬂ?ﬂ 30U ﬁﬂ suual1uaule ‘1{1 (Autoclave) 5_'1,1 HV-50 U5 ¥ N Hirayama
Manufacturing Corporation, Japan

inFosinilans adudaeadunanud (Sonicator) 3 vibra cell USEN SCIENTIFIC
PROMOTION CO.LTD.

in30eilumins (Centrifuge) T4 A007465 810 SANYO

13093 IMEFITAZAIBUD VAR A (Evaporator) {4 Aspirator A-3s UTEN
EYELA Tokye Rikakikal
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Co. Ltd.

4
1@NI¥U (Hexane) ANNUIGNT 99.00% 1NFAAATIEH USEN Italma(Thailand) Co.

Ltd.
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DB-FFAP
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Mass Spectrometer condition

Detector Mass Spectrometer 5973N (Agilent Technologies, USA)

MS mode EI mode
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hminaae 15Wad a+b Wilegludiafiada 14 720 7.7

v ]
Thinananadia la@inaulsuin 0.088 0.087
aanlsad atb)
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a v adq Y o Y Jd 9y ad 1 a aa A
MTNN 1.2 (AD) Nﬁ"U'E]\‘l'qm‘ﬁleﬂl‘]fcluﬂ'li‘ﬂ'lnlﬁl‘]fﬂﬁuﬁﬂﬂjﬂj‘ﬁ Autoclave ﬂ'ﬂﬂﬁll']mﬁWﬂ‘VI

ana lavd1aveny
anzild Midwesnia A1i3ald (rdu)

() aded 1 A%et 2

121 vmiinveusadmnswild 0.4937 0.4926
vmiiniadunaueuuiadudy 88.2835 102.8479
ﬁwwﬁ'ﬂmﬂf’{uﬂamauuﬁ’wﬁ'ﬂfc?yuqﬂmi 88.4298 103.0176
NAADY
vhviinvesvanfunanfifivay 0.1563 0.1697
ANIRANALILET 650 am 0.438 0.475
Mmiganauiledi 665 nm 0.836 0.998
fhvirinnae 1sMlad atb fiflogludfiafianald 7.26 8.05
simvinafiafiadn ld0inaysu 0.149 0.11
anoalsad atb)

125 miinvoasadmaefle 0.4929 0.4915
Smiinuandunaeuniasudy 88.1965 102.8479
ﬁymﬁﬂmaﬁummauuﬁ’wﬁ'&éqwms 88.3797 103.0234
NAR0Y
Yimiinvesuandunan iy 0.1832 0.1755
Mmsganduuasi 650 m 0520 0.520
MnsgAnauesfi 665 nm 0.899 0.935
yhmiinaae TsWad a+b fiflogluatiafieiald 8.43 8.51
vimiinafiniiasaldeinausine 0.175 0.167

aao)sWag atb)




]
a a

54

a Y 9 o 9 Jd Yy ad : - ' a
M350 A3 wWaveddovazuaundaan ¥ lunsiildiwaduanA1893 Sonication AT

U

aa d’ [ 9 ]
ﬁ‘Wﬂ“VIﬁ'ﬂﬂllﬂﬂﬂNﬂEﬂ‘U

A (nT)
aneiild wsimediia adaft 1 ade 2

(%)

25 imiinveaadansefild 0.4928 0.4980
vimiinvandunauouutasudy 88.1965 102.8875
ﬁymﬁﬂmmﬁummamtﬁ'mﬁaéugama 88.3224 103.0205
NAADY
viiinveavIndunaufiiuiy 0.1259 0.1330
Mmsganauuasfi 650 nm 0.485 0342
MMIgAnaLes 665 nm 0.997 0.655
fimvinaaeTsflad atb oy luafiafiasa 4 8.19 5.85
vhmiinaRafada ldainau s 0.118 0.127
aaolsflad a+b)

30 vhwiinueusanam R 14 0.4959 0.4958
smiinvadunaonuasudy 102.8875 88.1965
ﬁymﬁﬂmmﬁuﬂamauuﬁ'wﬁqé?yuqﬂms 103.0206 88.3252
NAADY
vhnnueavInfunauRdEy 0.1331 0.1287
mnsgANauLa 650 nm 0.424 0.442
mmsganauitaefi 665 nm 0.784 0.832
Yimvinnae 157ad a+b ey luARRasA1d 6.98 7.30
vmiinafafedaldeinauisue 0.126 0.121
aaalsflad a+b)

35 sminveasadamsui e 0.4972 0.4960
simiinvandunauonutasudy 96.0585 92.1539
1{1ﬂﬁﬂ‘lj’mﬁ}uﬂﬁMJrEJ'ULLﬁ)dﬁﬁl\iéuq{ﬂﬂ"li 96.1937 922811
NAADY
shviinvesvIadunaufidiudy 0.1348 0.1272




a v 9 a Aq Y 0 Y J Y ad
MINN A.3 (AD) Wﬂ"U'EN?@Uﬁ$LL@3J‘Wﬁi],ﬂ'ﬂcl“]fsluﬂ'liﬂ'll‘l’il“]fﬁﬁlmﬂﬂﬁﬂﬁ'ﬁ
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mitia'ld (n5w)
anneiild minosiva adedt 1 At 2
(%)
35 MmaganAuiesdl 650 nm 0.425 0.422
MMIgaANAMLedl 665 am 0.889 0.817
yhviinaae 1sTlad atb fifleyludafiasald 7.60 7.02
Yhminafiafiasaldinauysina 0.127 0.113
aao 157aa a+b)

a Y v A Aq v o q U 7 Y am :
M3INN A4 Nammmmmmu’miaza1mﬂaa*n“lﬂumswﬂmmaaummmﬁ Osmotic

1 a aa A o [V A]
shock ﬂ@ﬂiﬂ?ﬂ‘lﬁ‘WﬂﬂﬁﬂﬂqﬂﬂUNﬂGTU

amiald @)
a1zl W13 isa fadt 1 a%eft 2
(%)

5 Sniinveaadamswild 0.4960 0.4983
mnaadunaueulusudy 88.1965 102.8875
ﬁymﬁﬂmﬂﬁ’uﬂau+emtﬁwﬁa§uqﬂms 88.2651 102.9738
NAADY
oy v 442
ntinvesvintunauay 0.686 0.863
mnsganduiasii 650 nm 0.576 0.526
mmsganauiadi 665 nm 0.998 0.989
fimvinaae Tsilad atb oy luafinfiada’ld 9.35 8.69
vmiinaRafedaldeinausun 0.059 0.078
naalsflad a+b)

10 vmiinvusadamsoi 19 0.5020 0.4972
smiinuedunaveutasudy 96.0585 92.1539
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A Y ) A dqu 0o q 9 % Y aa !
1399 A.4 (AD) Wﬁ‘ll@\jﬂ'J’]?Jlflmslluﬂ'ﬁﬁga']ﬂlﬂﬁ@ﬂi%iuﬂ’]imflﬂl“ﬁaﬂL!ﬂﬂﬂ')ﬂ?‘ﬁ Osmotic

shock splSuraanananaldedareny

aniald (n5w)
anzile ms1dines i a%aft 1 adai 2
(%)
g y 42 F

5 miinvesvanfunauiiuau 0.0651 0.090
MMIgANAuILEd 650 nm 0.509 0.255
MMIgANAUILET 665 am 0.988 0.535
shmiinae Tsflad a+b fiflogludfiafiasald 8.47 130
Thwitnafnfiadaldeinauysi 0.570 0.680
aae 15Was atbh)

20 hninvenwadamienld 0.5002 0.4956
fintinvinfunaueuuaGudy 88.1965 102.8875
ﬁymﬂ“ﬂmwf’]’uﬂamauuﬁ’wﬁ’afc‘?yqums 88.3370 103.0302
NANDY
Hmiinveswnfunaufiiudy 0.755 0.727
AMmganauesd 650 am 0.565 0.366
MMsganauasi 665 nm 0.981 0.693
i mtinaaeTsHlad atb fiflogludfiafianald 2.76 1.82
sintinafiadaaldcinausua 0.173 0.071
aao I57lad atb)




M5190 A5 HaveraueId WhazaenlFlumsannanaog1evieny

a7

amndald (3u)

FU
[

F4

anzild wisimesiia afei 1 A 2

Choloform/Methanol | twiinvesadamiteile 0.4954 0.4982
svinnadunae LR G uAY 88.2835 102.8429
ﬁymﬂ”ﬂﬂl'mf’w'uﬂau+auuﬁ’wﬁa§qu 88.4289 103.0189
M35 NAADY
e adunan Ay 0.1454 0.1769
MmsganauLasdl 650 nm 0.438 0.478
Mmsganaundsil 665 nm 0.821 0.953
fhnitnaae 1sTlad atb fiflogludiini 217 2.40
anala
ihuiinafiafadald@nalsine 0.143 0.175
Ano15Naa atb)

Hexane svinesada R 14 0.4994 0.5175
MvinvInRuRaNe LT aT AL 96.0367 57.8999
ﬁymﬁmmﬁ'uﬂau+amxﬁ'wﬁa§uqﬂ 96.1125 58.0565
M3 NAABY
sniinesvandunauimay 0.0758 0.0666
MMIgAnAULASR 650 nm 0.102 0.098
MmsganAuLasfi 665 nm 0.357 0.221
Thnitnaae Tsilad atb fiflogludfiaii 0.906 0.505
afala
vmiinaiafasa ldeinaulsina 0.750 0.660
Aae159ad a+b)

Petroleume ether ﬁNWﬂﬁﬂﬂlﬂdL%aﬁ’ﬂWﬂﬁﬂﬁﬁl% 0.4946 0.5030
smvinviadunayeuitasudy 55.8847 61.2429
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Mmndala (nSw)
dq v A odo A H

anzildy Wimoinia Asan 1 Asan 2
g’ g Y Y [ Ay
imtinvedunay-+euuianasduga 55.9892 61.3454
M3 NAADY
S v P |
imiinvesvaadunauiiu iy 0.1045 0.1025
ANIAANAULLEIN 650 nm 0.056 0.087
MNMIYANAULAIN 665 nm 0.152 0.134
E4 [ v
thriinaaalsWad atb Nilegluaian 0.301 0.409
ane Ia
J [
imiinananafiald¢inaudSuim 0.104 0.102
aaolsilad a+b)




39

Y 1. ad o aa :; o/ Y 1
MedIsmsmnlSinadianadialdesaeny
a alaniA Y gy Y ' :I @ Y A A dg, [ %
UTinadianadaldetieneny wmldnanasavesimiinuosviadunanimiuauiy
3’ @ a J a Jd { 1 { o
umidnaaelsiada oz anelsWad b Aleglumsiiada’ld msmanududuves

a u’q’; a o a a -
aae lsNaansdosriasz i 1dnmIfulnd 199935 ve9 Richmond ~ A.(2004) Tan 14

aumseoli
Chlorophyll a = (16.5xA..) - (8:3xA..)
Chlorophyll b =(33.8xA ) (12.5xA_)
HoA . A MnsganduuaafinnueIndy 650 uaz 665 w1 luwas fazarelumm

wen Avuadsuiasveawmiveanl¥lunisazale 1Ay 50 ml

a

@ 1 o a aa A o Y ad o Y o 9 ad ~
WJE)EJ'NﬂﬁﬂTu”{lf,uﬂiNWmﬂWﬂ‘ﬂﬁ'ﬂﬂblﬂ("lﬂﬂ’)‘ﬁfﬂ’i“I/Iﬂﬁl“lf’ﬁﬂl!ﬂﬂﬂ’)ﬂ?ﬁ Autoclave NN U

U

121 °c Wurnan 5 wi)

> Chlorophylla = (16.5xA) - (8:3x A,
= (16.5x0.836) - (8.3x0.438)
=10.16 mg/L

vy
"  ¥11MUN Chlorophyll a

10.16 mg x L  x50ml =0.508 mg
L 1000 ml
B 10 =0508x 10 =5.08 mg

> Chlorophyllb - = (33.8%A,,) - (12.5xA,,)
= (33.8x0.438) - (12.5x0.836)
=435 mg/L
=y Chlorophyll b

435mgx L x 50ml =0.218 mg

I 1000 ml

" 10M1 =0218x10 =2.18mg



v
w

A3

oy LY Y d A d?
> UM UNVIANUNANUNLNNYU
Y

HIMUN lipid + Chlorophyll(a+b)

Chlorophyll (a+b)

=5.08+2.18

% Lipid =1563-7.26 =149.04mg

=156.3 mg

=7.26 mg

Dry cell493.7 mg 18 lipid 149.04 mg
81 100 mg 14 lipid = 149.04 x 100 =30.19 %
493.7
fi2
> Chiorophylla = (I6.5%A,,) - (8.3xA)
= (16.5x0.998) - (8.3x0.475)
=12.52 mg/L
- ?ﬂﬁy?‘}’iﬁﬂ Chlorophyll a
1252mg x L x50ml =0.626 mg
L 1000 ml
B 1011 =0.626% 10 =6.26 mg
> Chlorophyllb = (33.8xA,,,) - (12.5%A)
= (33.8x0.475) - (12.5%0.998)
=3.58 mg/L
o 1’711‘3}1141% Chlorophyll b
3.58mg x L x 50ml =0.179 mg
L 1000 ml
104 =0.179x 10 =1.79 mg
> hminnedunauiidiviy
simiin lipid + Chlorophyll(a +b ) =169.7 mg
Chlorophyll (a+b) =6.26+1.79 =8.05mg
% Lipid =169.7-8.05 =161.65mg
Dry cell 492.6 mg 18 lipid 161.65 mg
1 100 mg 14 lipid = 161.65 x 100 =32.82%

493.6
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