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Comparative Analysis of the Extraction Technologies of Lipids
from Schizochytrium sp.

PENG Hui, HAO Xiaohong, MAYi, WANG Yabing
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Schizophytrium sp. was used as raw material and methanol and ethanol were employed as
carriers in this study. The Soxhlet method was adopted for extraction and comparison to obtain the most
suitable carrier. Then, the ultrasonic method was used for investigating and comparing the rate of
extraction. The results show that the extraction rate with ethanol as the carrier is higher. When using the
Soxhlet extraction method, the maximum extraction rate is 30.5% under optimal conditions (time
duration 8 h, temperature 100 °C, liquid to solid ratio 10 : 1). When using the ultrasonic method, still
with ethanol as the carrier, the maximum extraction rate is 53.5% under optimal conditions (time
duration 2 h, temperature 40 °C, liquid to solid ratio 120 : 1, ultrasonic power 600 W). It can be seen
from the extraction rate of algae crude oil, the ultrasonic method is superior to the Soxhlet extraction.
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Fig.1 Ultrasonic extraction device
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Tab.1 Factors and level analysis (carrier is methanol)

B C
HH K -
[l /h IR/ WE /(L - g )

1 8 80 30: 1

2 10 90 15: 1

3 12 100 10: 1
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Y SEBGRHE QN 2 PR .
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Tab.2 Orthogonal test methods and results (carrier is

methanol)
B C
2K B e
miEm  EEC WEH/(mL - g )

1 1 1 1 14.989
2 1 2 2 18.705
3 1 3 3 14.317
4 2 1 2 16.733
5 2 2 3 16.618
6 2 3 1 18.052
7 3 1 3 17.404
8 3 2 1 17.894
9 3 3 2 21.690
K 16.003  16.375 16.978
K, 17.134  17.739 19.043
K3 18.996  18.020 16.113

R 2.993 1.645 2.930

AT, K O I ZRTA 45 b
R, 4 KRR, %R T Sk
T B R SN KA (AL /M2 i
B, OF TP FIOE . % 2 WA, A,
C i 2 A E A BRI K, % B X3
BE MBI, Fh ARE T, KKy

Ky, WAL, A3 HINER A Mo, FBE,
AIRIB3, C2 A AR R B e L A& A F . A
R T7 220 sk 3 B

®3 FESWR (EHFHAPE)

Tab.3 Table of variance analysis (carrier is methanol)

K= {2775 19 H B F F Il 54
P[] 13.699 2 1.287 1.76
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R2E 31.936 2
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Tab.4 Factors and level analysis (carrier is ethanol)

B C
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2 10 95 15:1
3 12 100 10:1
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Tab.S Orthogonal test methods and results (carrier is

ethanol)
B C
KA FER/%
mflEl/h IR/ C W L/(mL - g )
1 1 1 1 21.275
2 1 2 2 20.053
3 1 3 3 30.479
4 2 1 2 16.660
5 2 2 3 24.089
6 2 3 1 20.191
7 3 1 3 20.969
8 3 2 1 25.163
9 3 3 2 24.086
K 23936  19.635 22.210
K, 20.313  23.102 20.266
K3 23.406 24919 25.179
R 3.622 5.284 4913
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Tab.6 Table of variance analysis (carrier is ethanol)

e (LES ] A F Lt F Il 54

R A] 22.968 2 0.669 1.76
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I L 36.729 2 1.070 1.76

R2E 102.938 2
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Tab.7 Experimental factors and levels

B c D
eV S -
WRE/(mL - g7)  EAREDIR/W RE/C B
1 120 : 1 180 30 1
2 60 : 1 300 35 2
3 301 600 40 3
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Tab.8 Orthogonal test methods and results

K2 A B C —
Y @ER L - ¢ EERREW REC B
1 1 1 1 1 26.437
2 1 2 2 2 46.142
3 1 3 3 3 53.512
4 2 1 2 3 26.056
5 2 2 3 1 40.411
6 2 3 1 2 32.268
7 3 1 3 2 27.891
8 3 2 1 3 20.566
9 3 3 2 1 29.328
K, 42.031 26.795 26.423 32.059
K, 32.911 35.706 33.842 35434
K5 25.928 38.369 40.605 33.378
R 16.102 11.575 14.181 3.375
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Tab.10 Comparison of the two microalgae crude lipid
extraction methods
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