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Cells Disruption Methods for Lipid Extraction from Microalgae

WA Tondia’ Uiga Asn1aaed” uaz asann auzpad®

Phakamat Chitchuea1, Patiruj Jirakranwong3'4 and Orn-u-ma Tanadul”*>*

'a1913 WA RS TN I NMIINERT ALINEAT NUNUAY N TINERENEAIAART INE VAN UNUAY 3. WATLIFN 73140
1Program in Agricultural Biotechnology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen
Campus, Nakhon Pathom 73140, Thailand
‘NP3 ITUN ADUINEAT TUNGLAY NININEIFENHATAIGRT INEUVATMNUAY 4. WATLIFN 73140
2Deparz‘mem‘ of Agronomy, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus, Nakhon
Pathom 73140, Thailand
‘gudinalulaBFan minemg NmANEIAEINEAIAIERAT INYUIATUNKAY 1. UATLTH 73140
*Center for Agricultural Biotechnology, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom 73140, Thailand
‘audariudasumalulagfanimness duinimundudednsuasdsesansmaniuazmalulad d11neu
ﬂmzn?mm?m?m?@mﬁnm NN 10900
“Center of Excellence on Agricultural Biotechnology: (AG-BIO/PERDO-CHE), Bangkok 10900, Thailand

*Corresponding author: Email: agromt@ku.ac.th

(Received: 7 November 2016, Accepted: 9 February 2017)

Abstract: The efficiency of cell disruption methods was tested either in a single-step or in a two-step disruption.
Single-step disruption included bead vortexing (B), microwave (M) and ultrasonic (U) whereas two-step
disruption included microwave and bead vortexing (MB), microwave and ultrasonic (MU) and ultrasonic and
bead vortexing (UB) by using an extraction mixture of chloroform and methanol (2:1). The results showed that
isolate of microalgae, disruption method and interaction of those factors had significant effect on lipid content at
95% confident interval. The lipid content from microalgae Isolate A were 9.35, 8.32, 8.09, 8.93, 8.04 and 7.90%,
while lipid content of microalgae Isolate B were 6.45, 9.00, 8.65, 7.22, 8.08 and 5.81% when microalgal cells
were disrupted by B, M, U, MB, MU and UB method, respectively. This study showed that lipid content obtained
from single-step disruption was higher than the two-step method from both isolates of microalgae. Cells
disruption method by beads (B) was suitable for lipid extraction from microalgae Isolate A in order to obtain high
lipid content and time saving. However, microwave (M) method was the most suitable for microalgae isolate B

because it yielded high oil content simple, convenient, fast and safe method.

Keywords: Cell disruption, microalgae, lipid
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Table 1. Effect of cell disruption methods and isolate of microalgae on lipid content

Treatment Lipid content (%)
Method
B 7.90 +1.88°
M 8.66 + 0.94°
U 8.27 +0.59%°
MB 8.10+1.10%
MU 8.08 +0.56"
UB 6.93 +1.25°
F test *
Isolate
A 8.44 +0.77°
B 7.53 +1.43"°
F test *
Method*Isolate
BA 9.35+0.44°
BB 6.45+1.60"°
MA 8.32+1.12°
MB 9.00 +0.66 ™
UA 7.90+0.46°
uB 8.65 + 0.45
MBA 8.93 +0.37°
MBB 7.22+0.88°
MUA 8.08 +0.51°%
MUB 8.09 +0.65°*
UBA 8.04+0.32%
UBB 5.81+0.60°
F test *

*Significant difference at (P<0.05)
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Lipid content according to interaction between microalgal isolates and disruption methods;

bead vortexing (B), microwave (M), ultrasonic (U), microwave and bead vortexing (MB),

microwave and ultrasonic (MU) and ultrasonic and bead vortexing (UB). The different letters

above the bars indicate a significant difference at the 95% confidence level
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