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Abstract:[Objective] With the rapid development of aquaculture and the sharp rise of fish oil
price,looking for an alternative lipid source of fish oil is increasingly urgent. [Methods]In this
paper,direct transesterification plus gas chromatography identification method was used to de-

termine the fatty acid composition of fish oil,

several common vegetable oils and two species of

:2016-04-14 microalgae based on the reference standards of
:2016-04-22 37 components of fatty acid methyl ester. Com-
(19820 ’ parative analysis of the similarities and differ-
‘ ) ences between three types of lipid source was
* (20MGHYLLS006) conducted. [Results]}The fatty acid profile of fish
(2B1003)7 oil was similar to that of Nannochloropsis sp. oil
(BS2013HZ018) (31201973) and Schizochytrium sp. oil. However, the lack of
n -3 high-unsaturated fatty acids in plant oils was
* & (1983—). . , . obvious compared to fish oil. Under the premise
. E-mail: hongjinqiao@ hotmail, com to meet the requirement of essential fatty acids.,
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two strategies of fish oil replacement were presented: Using 38. 0% linseed oil plus 27. 7%
Nannochloropsis sp. oil and 34. 3% Schizochytrium sp. oil can obtain the similar n-3/n-6 poly-
unsaturated fatty acid ratio to fish oil, which was better able to meet the nutritional require-
ments of fish and selected as preferred strategy; Using 38. 0% soybean oil with 27. 7%
Nannochloropsis sp. oil and 34. 3% Schizochytrium sp. oil can get the main categories of fatty
acids similar to fish oil, which was relatively cheaper than linseed oil group and used as alterna-
tive strategy. [Conclusion] Fish oil replacement with high EPA and DHA content microalgae
plus plant oil is theoretically feasibility.
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Table 1 The comparison of fatty acid composition (% total fatty acids) of 6 plant oils,2 microalgae and fish oil ( % )

Sunflower

Fish oil Nannoch - Schizo - v
seed oil

Fatty acids P ] . . Soybean oil Olive oil Corn oil Linseed oil Peanut oil
loropsis sp.  chytrium sp.

Cl4:0 6.8940.06 4.52+0.15 5.55%£0.04 0.1240.01 0.0340.02 0.04%=0.00 0.04=£0.00 0.0720.00 0.0440.00

Cl5:0 - 0.2540.01 0.26=£0.01 - —

C16 : 0 20.1740.02 11.7320.15 20.392£0.44 12.2140.14 11.224-0.33 11.4720.03 5.4440.02 6.0820.04 11.2340.41
Cl6:1n-9 — 1.21+0.03 - — — — - — -
Cl6:1n-7 6.08E£0.05 21.992£0.18 0.0920.01 0.092£0.01 0.820.02 0.0840.01 0.0640.00 0.08=£0.01 0.06=0.00

C18: 0 3.3340.01 3.56£0.10 0.59£0.05 3.5340.02 2.9£0.07 1.62£0.25 2.97£0.02 3.7540.06 2.8540.10
Cl8:1mn-9 13.114£0.07 7.7740.15 0.07£0.01 23.4640.15 77.38£0.72 25.63+0.12 17.6940.00 23.2840.3 42.01+0.20
Cl18:1n-7 - 0.434+0.02  0.20%£0.00 — — - - - -
Cl8:2mn-6 2.21£0.03 1.8740.04 5.024+1.95 52.7740.10 5.89+0.09 58.02+0.68 18.00+0.02 64.8640.38 38.1+0.95

C20:0 0.7140.03 0.06£0.01 0.14=£0.01 0.3020.01 0.3520.01 0.320.02 0.11£0.00 0.2340.01 1.1520.13

C18:3n-6 0.144+0.00 0.1840.01 0.2340.00 0.3240.01 — 0.1140.02 0.3640.01 — —
C18:3n-3 3.2540.07 0.2040.02 — 5.64740.05 0.63£0.02 0.72%£0.37 54,5640.01 0.11%£0.01 0.9940.05
C20:3n-6 3.0940.06 0.34+0.42 0.4040.00 — — — — — _
C22:0 0.1840.01 0.34740.01 0.09£0.01 0.35£0.00 0.09£0.00 0.14+0.02 0.12+0.01 0.59+0.03 2.3040.45
C22:1n-11 0.10£0.00 — — — — — — _ _
C20:3n-3 4.5440.14 0.0540.01 1.0940.05 — — — — _ _

(Arachidonic 0.794+0.01 0.5040.03 0.7240.09 0.034+0.01 0.1240.16 0.01=%0.00 — 0.02+0.00 0.0540.02
acid, ARA)

240 0.1240. 00 — — 0.1240.01 0.0540.01 0.1140.00 0.0840.00 0.1840.01 0.9540.26
EPA 9.44+0.15 34.13+0.46 1.64+0.11 — - — - — —
DPA 0.45+0.01 — 17.28%+0.61 — - - - - —
DHA 14.24+0.08 0.7940.02 41.454+2.27 — — — - — -

2 27.7% ,34.3% 38.0%

Table 2 The result of fish oil replacement with 27.7% Nannochloropsis sp. oil,34.3% Schizochytrium sp. oil and 38. 0% soybean
oil
27. 70% ‘ 34. %EA _ 38.0%
Fatty acids Fish oil 27. 7/;);;1‘{:;(&]1110“) ) 34. iﬁf“;sl(f;z(;lhy B 38. 0% Soybean oil Replacement result
Cl4:0 6. 89 1.25 1. 90 0. 05 3.20
Cl5: 0 0. 00 0.07 0.09 0. 00 0.16
Cl16: 0 20,17 3.24 6.99 4. 64 14. 87
Cl6:1n-9 0. 00 0.33 0. 00 0. 00 0.33
Cl6:1n-7 6.08 6.08 0.03 0.03 6.15
C18: 0 3.33 0.98 0. 20 1. 34 2.53
Cl8:1n-9 13.11 2.15 0.02 8.91 11.09
Cl8:1n-7 0. 00 0.12 0.07 0. 00 0.19
Cl8:2n-6 2.21 0.52 1.72 20. 05 22.29
C20: 0 0.71 0.02 0.05 0.11 0.18
Cl8:3n-6 0. 14 0.05 0.08 0.12 0.25
C20: 1 0.07 0. 00 0. 00 0. 00 0. 00
Cl8:3n-3 3.25 0. 06 0. 00 2.14 2.20
C20:3n-6 3.09 0.09 0. 14 0. 00 0.23
C22:0 0.18 0.09 0.03 0.13 0. 26
C22:1n-11 0. 10 0. 00 0. 00 0. 00 0. 00
C20:3n-3 4. 54 0.01 0. 37 0. 00 0. 39
(Arachidonic acid, ARA) 0-79 0. 14 0-25 0. 01 0. 40
C24:0 0.12 0. 00 0. 00 0.05 0.05
EPA 9. 44 9. 44 0.56 0. 00 10. 00
DPA 0.45 0. 00 5.92 0. 00 5.92
DHA 14. 20 0.22 14. 20 0. 00 14. 42
(Saturated acids,SFA) 31. 40 21.08
MUFA 19. 36 17.76
PUFA 35.90 33. 80
n-3/n-6 5.12 1.42
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Table 3 The result of fish oil replacement with 27.7% Nannochloropsis sp. oil,34.3% Schizochytrium sp. oil and 38. 0% linseed oil
27.7% 34.3% 38.0%
AV o a0 G g .
Fatty acids Fish oil 21.7% ;_\/ta?lnuc'hl 34 34 Schizochy 38. 0% Linseed oil Replacement result
oropsis sp. oil trium sp. oil
Cl4:0 6. 89 1.25 1.90 0.02 3.17
Cl5: 0 0. 00 0.07 0.09 0. 00 0. 16
Cl16 : 0 20,17 3.24 6.99 2.07 12. 30
Cl6:1n-9 0. 00 0.33 0.00 0. 00 0.33
Cl6:1n-7 6.08 6.08 0.03 0.02 6. 14
Cl8:0 3.33 0.98 0. 20 1.13 2.32
Cl8:1n-9 13.11 2.15 0.02 6.72 8. 90
Cl8:1n-7 0.00 0.12 0.07 0. 00 0.19
Cl8:2n-6 2.21 0.52 1.72 6. 84 9.08
C20: 0 0.71 0.02 0.05 0. 04 0.11
Cl8:3n-6 0.14 0. 05 0.08 0.14 0.27
C20: 1 0.07 0. 00 0. 00 0. 00 0. 00
Cl8:3n-3 3.25 0. 06 0. 00 20.73 20.79
C20:3n-6 3.09 0.09 0. 14 0. 00 0.23
C22:0 0.18 0.09 0.03 0. 04 0.17
C22:1n-11 0. 10 0. 00 0. 00 0. 00 0. 00
C20:3n-3 4. 54 0.01 0. 37 0. 00 0. 39
(Arachidonic acid, ARA) 0.79 0. 14 0-25 0.00 0.38
C24+0 0.12 0. 00 0.00 0.03 0.03
EPA 9.44 9.44 0.56 0. 00 10. 00
DPA 0. 45 0. 00 5.92 0. 00 5.92
DHA 14.2 0.22 14. 20 0. 00 14. 42
(Saturated acids,SFA) 31.40 18.08
MUFA 19. 36 15. 56
PUFA 35.90 52.40
n-3/n-6 5.12 5.17
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