
http://crossmark.crossref.org/dialog/?doi=10.1016/j.aquaculture.2015.03.008&domain=pdf
http://dx.doi.org/10.1016/j.aquaculture.2015.03.008
mailto:wzhang@ouc.edu.cn
http://dx.doi.org/10.1016/j.aquaculture.2015.03.008
http://www.sciencedirect.com/science/journal/00448486
www.elsevier.com/locate/aquanline












http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0005
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0005
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0185
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0185
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0185
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0015
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0015
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0015
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0020
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0020
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0020
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0025
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0025
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0030
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0030
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0030
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0035
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0035
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0035
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0035
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0040
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0040
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0045
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0045
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0050
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0050
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0050
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0190
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0190


http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0055
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0055
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0055
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0055
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0195
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0195
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0065
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0065
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0065
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0070
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0070
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0070
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0070
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0070
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf2000
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf2000
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf2000
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0075
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0075
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0075
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0075
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0200
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0200
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0085
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0085
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0085
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0090
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0090
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0090
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0090
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0095
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0095
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0095
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0095
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0095
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0095
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0100
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0100
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0100
http://www.xmys.moa.gov.cn/biaozhun/201201/t20120119_2469472.htm
http://www.xmys.moa.gov.cn/biaozhun/201201/t20120119_2469472.htm
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0210
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0210
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0210
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0105
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0105
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0110
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0110
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0115
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0115
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0120
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0120
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0120
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0125
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0125
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0125
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0130
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0130
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0130
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0135
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0135
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0135
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0140
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0140
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0140
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0140
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0145
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0145
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0145
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0215
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0215
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0150
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0150
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0150
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0155
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0155
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0160
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0160
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0160
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0160
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0165
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0165
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0165
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0175
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0175
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0175
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0175
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0170
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0170
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0170
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0180
http://refhub.elsevier.com/S0044-8486(15)00147-7/rf0180

	Safety level evaluation of dietary 2-�hydroxy-�4-�(methylthio) butanoic acid (HMTBa) for turbot Scophthalmus maximus based ...
	1. Introduction
	2. Materials and methods
	2.1. Experimental diets
	2.2. Feeding trial
	2.3. Sample collection and analysis
	2.3.1. Growth performance and compositions of diets and the whole-body
	2.3.2. Enzyme activities
	2.3.3. Somatic indexes and liver and intestine morphologies

	2.4. Statistical analysis

	3. Results
	3.1. Survival rate, growth performance and somatic indexes
	3.2. Whole-body composition
	3.3. Anti-oxidative responses in the serum and liver
	3.4. Liver health parameters
	3.5. Liver histology
	3.6. Intestine histology

	4. Discussion
	5. Conclusion
	Acknowledgments
	References


