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1 ( ) °
Tab.1 Todine value and fatty acid composition( total fatty acids) of
common lipid sources used in fish feed formulations * %
n-6 n3
n3/
oils/fat v . LA ALA n-6PUFA
SFA AA EPA
MUFA DHA n-6PUFA n3PUFA
fish oils
anchovy oil 180 ~200 28.8 24.9 1.2 0.1 0.8 17.0 8.8 1.3 31.2 24.0
capelin oil 95 ~160 30.0 61.7 1.7 0.1 0.4 4.6 3.0 1.8 12.2 6.8
menhaden oil 150 ~200 30.5 24.8 1.3 0.2 0.3 11.0 9.1 1.5 25.1 16.7
herring oil 115 ~ 160 20.0 56.4 1.1 0.3 0.6 8.4 4.9 1.4 17.8 12.7
cod liver oil - 19.4 46.0 1.4 1.6 0.6 10.2 12.6 3.0 27.0 9.0
vegetable oil
crude palm oil 44 ~58 48.8 37.0 9.1 - 0.2 - - 9.1 0.2 0.1
soybean oil 120 ~ 141 14.2 23.2 51.0 - 6.8 - - 51.0 6.8 0.6
canola/rapeseed oil 110 ~ 126 4.6 62.3 20.2 - 12.0 - - 20.2 12.0 0.0
sunflower oil 110 ~ 143 10.4 19.5 65.7 - - - - 65.7 0.0 0.0
cottonseed oil 99 ~113 45.3 17.8 51.5 - 0.2 - - 51.5 0.2 0.0
groundnut oil - 11.8 46.2 32.0 - - - - 32.0 0.0 0.0
corn oil 103 ~128 12.7 24.2 58.0 - 0.7 - . 58.0 0.7 0.0
linseed oil 177 9.4 20.2 12.7 - 53.3 - - 12.7 53.3 4.2
animal fats
beef tallow 41 ~52 47.5 40.5 3.1 0.4 0.6 - - 3.1 0.6 0.2
pork lard 52 ~74 38.6 44.0 10.2 - 1.0 - - 10.2 1.0 0.1
poultry fat 80 ~85 28.5 43.1 19.5 - 1.0 - - 19.5 1.0 0.0
Notes: —: without detection
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Advance of studies on the effects of fatty acids on immune responses and
nutritional regulation mechanism in fish species

ZUO Rantao MAI Kangsen XU Wei Al Qinghui’
( Key Laboratory of Aquaculture Nutrition and Feed Ministry of Agriculture Ocean University of China
Qingdao 266003 China)

Abstract: With the fast development of aqua{feed industry fish oil has seen a great shortage which limits
the sustainable development of aquaculture industry. Aliernative oils are thought to be the key to solve this
problem. However decreased immune response and disease resistance have been found as the substitution
level increased. The nature of fish oil replacement is actually the fatty acid replacement. Thus a review was
made on the effects of fatty acids on immune response and mechanism involved in this process. Dietary
saturated fatty acids could decrease fish immunity while optimal inclusion of n3 long chain polyunsaturated
fatty acids( LCPUFA) and conjugated fatty acid( CLA) or enhancing the ratio of n3 to n-6 polyunsaturated
fatty acids( PUFA) were beneficial to nonspecific immune responses of fish species. There have been a lot of
studies which aimed to elucidate mechanism about how dietary fatty acid regulates fish immunity. Overall

dietary fatty acid could regulate fish immunity through several pathways such as membrane structure signal
transmission eicosanoid cytokine and steroid etc. These indicated that fatty acid is a critical factor to regulate
fish immunity. Greater efforts should be made to study mechanism involved in this process. Future studies
should be emphasized from the following perspectives: how dietary fatty acid regulate transcription factor
about immunity; Relationship between fatty acid composition of intestine bacterial community structure and
immune responses; Effects of environmental factors on fatty acid metabolism and immunity of fish species;
how non-fatty acid nutrients( minerals and vitamins) regulate fatty acid metabolism and fish immunity.

Key words: fatty acid; fish species; immune response; regulation mechanism
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