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Figure S1. 1H NMR spectrum of [P4444][MIA]. 

 

Figure S2. 1H NMR spectrum of [P4444][NMA]. 



 

Figure S3. 1H NMR spectrum of [P4444][PAA]. 

 

Figure S4. 1H NMR spectrum of [P4444][PTA]. 

 



 
 
 

Table S1. [P4444][fumarate] extracts the relative amounts of amino acids, IL and 

water used in the experiment (prepare ATPS system with 0.001mol IL and 

0.04mol water, add 0.0001mol amino acid). 

 

 
Types of 

amino acids 

The water-rich phase The IL-rich phase 
The 

amount of 

amino acid/ 

mol 

The amount 

of IL/ mol 

The 

amount of 

water/ mol 

The amount 

of amino 

acid/ mol 

The amount 

of IL/ mol 

The amount 

of water/ 

mol 

Trp 2.81*10-6 7.05*10-5 3.27*10-2 9.72*10-5 9.29*10-4 7.31*10-3 

Ser 2.13*10-5 5.31*10-5 3.06*10-2 7.87*10-5 9.47*10-4 9.45*10-3 

Arg 5.18*10-5 1.24*10-4 2.78*10-2 4.81*10-5 8.76*10-4 1.22*10-2 

 
 
 

Table S2. [P4444][maleate] extracts the relative amounts of amino acids, IL and 

water used in the experiment (prepare ATPS system with 0.001mol IL and 

0.04mol water, add 0.0001mol amino acid). 

 

 
Types of 

amino acids 

The water-rich phase The IL-rich phase 
The 

amount of 

amino acid/ 

mol 

The amount 

of IL/ mol 

The 

amount of 

water/ mol 

The amount 

of amino 

acid/ mol 

The amount 

of IL/ mol 

The amount 

of water/ 

mol 

Trp 7.08*10-5 1.08*10-4 3.04*10-2 2.92*10-5 8.92*10-4 9.67*10-3 

Ser 4.84*10-6 4.76*10-5 3.76*10-2 9.52*10-5 9.52*10-4 2.43*10-3 

Arg 2.70*10-6 8.63*10-5 3.51*10-2 9.73*10-5 9.14*10-4 4.90*10-3 



 
 

Table S3. The relative amounts of amino acids, IL and water used in the 

extraction of mixed amino acids by [P4444][fumarate] and [P4444][maleate] 

(prepare ATPS system with 0.001mol IL and 0.04mol water, add 0.0001mol 

amino acid). 

 

 
Types of ATPS 

The water-rich phase The IL-rich phase 
The 

amount of 

amino 

acid/ mol 

The 

amount of 

IL/ mol 

The 

amount of 

water/ mol 

The 

amount of 

amino 

acid/ mol 

The 

amount of 

IL/ mol 

The 

amount of 

water/ mol 

 
[P4444][fumarate]
-water system 

Ser 8.67*10-5 6.35*10-

5 
3.13*10-2 1.33*10-5 9.36*10-4 8.74*10-3 

Arg 3.08*10-5 1.39*10-

4 
2.73*10-2 6.92*10-5 8.61*10-4 1.27*10-2 

 
[P4444][maleate]-

water system 

Ser 9.89*10-5 5.48*10-

5 
3.63*10-2 1.13*10-6 9.45*10-4 3.75*10-3 

Trp 2.50*10-5 8.51*10-

5 
3.36*10-2 7.50*10-5 9.14*10-4 6.42*10-3 

 


