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Table S1. Experimental binodal mass fraction data for the system composed of DES 1:1 (1) + ACN (2) + water (3) at 25°C and 0.1 MPa.

[Ch]Cl:Man (1:1) [Ch]CL:Ara (1:1) [Ch]CL:Suc (1:1) [Ch]CL:Xyl (1:1) [Ch]CLGlc (1:1)

[Ch]Cl:Man ~ ACN H.0  [Ch]CLAra  ACN H:0  [Ch]ClSuc ACN HO  [Ch]ClXyl ACN H:0  [Ch]CLGlc ACN H.0
(100w1)  (100w2) (100ws)  (100w1)  (100w2) (100ws)  (100wi)  (100wz) (100ws)  (100wi)  (100wz2) (100ws)  (100wi)  (100wz)  (100ws)

70.05 12.63 17.31 70.11 12.63 17.26 64.90 17.37 17.73 70.18 12.61 17.21 65.66 16.68 17.66
60.25 13.20 26.55 59.59 13.22 27.20 50.54 17.20 32.26 54.32 16.79 28.89 54.21 16.00 29.79
48.55 14.49 36.96 47.55 15.99 36.47 36.96 18.74 44.30 45.13 19.93 34.94 40.67 16.65 42.69
43.44 16.76 39.81 40.56 17.77 41.67 32.38 20.52 47.10 36.85 22.19 40.96 37.71 17.88 4441
38.76 18.20 43.05 36.30 19.42 44.28 29.13 22.19 48.67 31.41 24.40 44.19 35.99 18.47 45.54
34.74 19.92 45.35 32.30 21.18 46.52 26.33 23.80 49.87 27.90 25.29 46.81 34.32 19.23 46.45

32.54 20.32 47.14 28.39 22.96 48.64 24.15 25.54 50.31 25.62 26.47 4791 32.97 19.67 47.37
29.86 21.94 48.20 25.21 25.63 49.16 22.22 26.75 51.03 23.57 27.63 48.80 31.82 20.93 47.25
27.61 23.40 48.98 22.43 26.76 50.81 20.72 28.17 51.11 21.93 29.70 48.37 30.42 21.60 47.98
25.71 24.50 49.79 20.48 28.23 51.29 19.41 29.39 51.20 20.45 30.96 48.59 29.09 22.21 48.70
23.89 25.72 50.39 18.97 29.36 51.67 18.16 30.67 51.17 19.11 32.10 48.80 27.95 22.83 49.22
22.09 27.08 50.82 17.77 31.13 51.09 17.12 31.64 51.24 18.04 33.43 48.53 27.04 23.51 49.45
20.46 28.67 50.87 16.52 32.22 51.26 16.07 32.79 51.14 16.64 35.20 48.16 26.06 24.06 49.88
18.81 29.90 51.29 15.37 33.83 50.80 15.22 34.17 50.61 15.56 36.86 47.58 25.09 24.80 50.11
17.73 31.45 50.82 14.40 35.07 50.53 14.46 35.34 50.20 14.46 38.36 47.17 24.59 25.26 50.15
16.40 32.52 51.07 13.27 36.95 49.77 13.73 36.52 49.75 13.52 39.85 46.62 23.94 25.93 50.13
15.59 33.71 50.70 12.42 38.24 49.34 13.09 37.72 49.20 12.71 41.37 45.92 23.20 26.34 50.46
14.69 34.87 50.44 11.30 40.76 47.94 12.60 38.81 48.59 11.75 43.50 44.75 22.53 26.75 50.72
13.85 36.51 49.65 10.46 42.41 47.13 12.04 39.83 48.14 11.05 45.33 43.63 2211 27.13 50.76

12.99 37.65 49.35 9.94 43.88 46.18 11.53 41.05 47.42 21.77 27.51 50.72
11.98 38.64 49.38 11.06 42.20 46.73 21.45 27.62 50.93
11.27 40.21 48.52 10.48 43.49 46.03 20.77 28.39 50.84
10.74 41.29 47.97 10.10 44.43 45.47 20.22 29.09 50.69

aStandard uncertainties u are u([DES]. [ACN] or [H20]) = 0.01. u(T) = 0.2°C, and u(p) = 10 kPa.



Table S1 cont. Experimental binodal mass fraction data for the system composed of DES 1:1 (1) + ACN (2) + water (3) at 25°C and 0.1 MPa.2

[Ch]CLl:Man (1:1) [Ch]CL:Ara (1:1) [Ch]CL:Suc (1:1) [Ch]CL:Xyl (1:1) [Ch]CLGlc (1:1)

[Ch]Cl:Man ~ ACN H.0  [Ch]ClAra  ACN H:0  [Ch]CLSuc ACN HO  [Ch]ClXyl ACN H:0  [Ch]CLGlc ACN H.0
(100w1)  (100w2) (100ws)  (100w1)  (100w2) (100ws)  (100wi)  (100wz) (100ws)  (100wi)  (100wz2) (100ws)  (100wi)  (100wz)  (100ws)

10.28 42.56 47.16 9.71 45.42 44.87 19.38 30.02 50.61
9.79 44.01 46.20 18.58 30.93 50.49
9.23 45.67 45.10 17.90 31.45 50.65
8.66 47.47 43.87 17.51 31.93 50.56
7.41 51.64 40.94 17.00 32.43 50.57

16.39 33.14 50.47
16.03 33.72 50.26
15.43 34.54 50.03
15.04 35.27 49.69
14.51 36.02 49.48
13.97 36.78 49.25
13.61 37.50 48.88
13.28 38.09 48.62
12.92 38.59 48.49
12.60 39.23 48.17
12.32 39.79 47.89
12.07 40.39 47.54
11.76 41.15 47.09
11.46 41.78 46.76
11.05 42.83 46.12
10.63 43.96 45.41
10.41 44.38 45.21
10.14 45.03 44.83

aStandard uncertainties u are u([DES]. [ACN] or [H20]) = 0.01. u(T) = 0.2°C, and u(p) = 10 kPa.



Table S1 cont. Experimental binodal mass fraction data for the system composed of DES 1:1 (1) + ACN (2) + water (3) at 25°C and 0.1 MPa.2

[Ch]CLl:Man (1:1) [Ch]CL:Ara (1:1) [Ch]CL:Suc (1:1) [Ch]CL:Xyl (1:1) [Ch]CLGlc (1:1)

[Ch]Cl:Man ~ ACN H.0  [Ch]ClAra  ACN H:0  [Ch]CLSuc ACN HO  [Ch]ClXyl ACN H:0  [Ch]CLGlc ACN H.0
(100w1)  (100w2) (100ws)  (100w1)  (100w2) (100ws)  (100wi)  (100wz) (100ws)  (100wi)  (100wz2) (100ws)  (100wi)  (100wz)  (100ws)

9.82 4591 44.28
9.45 46.96 43.60

aStandard uncertainties u are u([DES]. [ACN] or [H20]) = 0.01. u(T) = 0.2°C, and u(p) = 10 kPa.



Table S2. Experimental binodal mass fraction data for the system composed of DES 1:2 (1) + ACN (2) + water (3) at 25°C and 0.1 MPa.

[Ch]Cl:Man (1:2) [Ch]ClL:Ara (1:2) [Ch]CL:Suc (1:2) [Ch]CL:Xyl (1:2) [Ch]CLGlc (1:2)

[Ch]Cl:Man ~ ACN H.0  [Ch]CLAra  ACN H:0  [Ch]ClSuc ACN HO  [Ch]ClXyl ACN H:0  [Ch]CLGlc ACN H.0
(100w1)  (100w2) (100ws)  (100w1)  (100w2) (100ws)  (100wi)  (100wz) (100ws)  (100wi)  (100wz2) (100ws)  (100wi)  (100wz)  (100ws)

71.94 10.89 17.18 71.50 11.18 17.32 68.99 13.66 17.36 68.05 14.65 17.30 64.62 17.72 17.65
60.16 12.06 27.78 59.87 12.46 27.67 54.77 14.82 30.41 47.59 19.28 33.13 50.90 17.08 32.02
47.80 13.95 38.26 47.97 14.73 37.31 41.10 16.71 42.18 35.75 21.34 4291 36.61 19.15 44.24
42.50 16.27 41.23 43.32 16.70 39.98 36.13 18.68 45.19 30.30 23.40 46.30 31.52 20.97 47.51
37.76 18.03 4421 39.37 18.59 42.04 31.76 20.64 47.60 26.09 25.26 48.65 27.84 2297 49.19
33.71 19.56 46.74 35.63 19.72 44.64 28.80 21.90 49.30 23.24 27.10 49.66 24.77 24.28 50.96

30.16 21.19 48.65 32.89 20.99 46.12 26.29 23.56 50.15 20.80 28.38 50.82 22.46 26.11 51.42
27.86 22.68 49.47 29.70 22.83 47.47 24.25 24.78 50.96 19.15 30.22 50.63 20.59 27.52 51.88
25.17 24.40 50.43 27.28 23.99 48.73 2245 26.04 51.51 17.82 31.56 50.62 19.07 28.54 52.39
22.86 26.27 50.87 25.17 25.40 49.43 21.02 27.48 51.51 16.59 33.06 50.35 17.70 30.10 52.20
20.75 27.47 51.77 23.20 26.58 50.22 19.54 28.53 51.93 15.69 34.51 49.80 16.63 31.31 52.06
19.01 29.30 51.70 21.66 28.15 50.19 18.56 29.82 51.62 13.83 38.35 47.83 15.74 32.56 51.70
17.56 31.37 51.07 19.82 29.80 50.38 17.48 31.08 51.44 12.47 40.58 46.95 14.78 33.85 51.37
16.38 31.81 51.81 18.71 30.78 50.51 16.46 32.07 51.48 11.24 44.01 44.75 14.05 35.07 50.88
15.55 33.11 51.34 17.57 32.02 50.42 15.64 33.48 50.88 10.28 46.29 43.43 13.26 36.04 50.69
14.71 34.42 50.87 16.56 33.03 50.41 14.82 34.57 50.61 9.73 47.76 42.51 12.73 37.29 49.98
13.50 36.58 49.92 15.61 34.13 50.25 15.61 14.14 35.70 50.16 9.29 48.87 12.07 38.22 49.71
12.58 37.55 49.87 14.81 35.50 49.70 14.81 13.50 36.80 49.70 8.74 50.35 11.49 39.38 49.13

11.89 38.93 49.19 14.11 36.60 49.29 14.11 12.94 37.80 49.26 10.92 40.82 48.26
11.37 39.87 48.76 13.34 38.03 48.63 13.34 12.38 38.83 48.79 10.45 41.80 47.76
10.66 41.55 47.79 12.70 39.27 48.03 12.70 11.95 39.81 48.24 9.93 42.93 47.13
9.92 43.42 46.66 12.00 40.73 47.26 12.00 11.34 41.02 47.64 9.51 44.13 46.36
9.18 45.48 45.33 11.25 42.42 46.33 11.25 10.77 42.32 46.91 9.02 45.61 45.38

aStandard uncertainties u are u([DES]. [ACN] or [H20]) = 0.01. u(T) = 0.2°C, and u(p) = 10 kPa.



Table S2 cont. Experimental binodal mass fraction data for the system composed of DES 1:2 (1) + ACN (2) + water (3) at 25°C and 0.1 MPa.2

[Ch]Cl:Man (1:2) [Ch]ClL:Ara (1:2) [Ch]CL:Suc (1:2) [Ch]CL:Xyl (1:2) [Ch]CLGlc (1:2)

[Ch]Cl:Man ~ ACN H.0  [Ch]ClAra  ACN H:0  [Ch]CLSuc ACN HO  [Ch]ClXyl ACN H:0  [Ch]CLGlc ACN H.0
(100w1)  (100w2) (100ws)  (100w1)  (100w2) (100ws)  (100wi)  (100wz) (100ws)  (100wi)  (100wz2) (100ws)  (100wi)  (100wz)  (100ws)

8.74 46.82 44.43 10.82 43.49 45.68 10.82 10.35 43.48 46.17 8.59 46.91 44.51
8.31 48.15 43.54 10.35 44.76 44.89 10.35 10.01 44.39 45.60 8.16 48.22 43.62
9.74 46.42 43.84 9.74 9.54 45.42 45.04

aStandard uncertainties u are u([DES]. [ACN] or [H20]) = 0.01. u(T) = 0.2°C, and u(p) = 10 kPa.



Table S3. Experimental binodal mass fraction data for the system composed of DES 2:1 (1) + ACN (2) + water (3) at 25°C and 0.1 MPa.

[Ch]Cl:Man (2:1) [Ch]CL:Ara (2:1) [Ch]CL:Suc (2:1) [Ch]CL:Xyl (2:1) [Ch]CLGlc (2:1)

[Ch]Cl:Man ~ ACN H.0  [Ch]CLAra  ACN H:0  [Ch]ClSuc ACN HO  [Ch]ClXyl ACN H:0  [Ch]CLGlc ACN H.0
(100w1)  (100w2) (100ws)  (100w1)  (100w2) (100ws)  (100wi)  (100wz) (100ws)  (100wi)  (100wz2) (100ws)  (100wi)  (100wz)  (100ws)

69.73 13.00 17.27 71.69 10.98 17.33 60.06 22.26 17.68 64.06 18.43 17.51 69.29 13.40 17.31
59.86 14.01 26.13 61.56 12.90 25.54 45.51 21.38 33.11 47.61 20.59 31.80 50.58 18.12 31.30
48.99 15.61 35.40 53.79 14.12 32.09 32.58 22.92 44.49 36.53 22.54 40.94 41.54 20.26 38.20
44.44 17.08 38.48 48.22 16.06 35.73 28.62 24.72 46.66 30.90 2417 44.93 35.06 21.52 43.42
40.00 18.70 41.30 4291 17.70 39.39 25.87 26.26 47.86 27.19 26.03 46.78 31.28 23.13 45.59
36.44 20.61 42.94 38.61 19.18 42.21 23.51 27.80 48.69 24.54 27.67 47.79 28.04 24.58 47.38

33.55 21.70 44.75 35.18 20.17 44.65 21.43 29.09 49.48 22.24 29.49 48.26 25.89 25.86 48.25
30.33 23.04 46.63 32.43 21.60 45.98 19.92 30.27 49.81 20.37 30.96 48.67 24.10 27.02 48.88
27.85 24.69 47.46 29.85 23.13 47.01 18.79 31.66 49.55 18.72 32.04 49.24 22.59 28.12 49.29
26.15 25.35 48.50 27.99 23.76 48.25 17.52 32.88 49.60 17.44 33.37 49.18 21.10 29.18 49.71
24.73 26.33 48.94 25.71 25.02 49.27 16.58 34.28 49.14 16.22 34.99 48.79 19.67 30.37 49.96
22.86 27.80 49.34 23.57 26.64 49.78 15.58 35.85 48.57 15.24 36.61 48.15 18.61 31.34 50.05
21.06 2941 49.53 22.39 27.25 50.36 14.72 37.27 48.01 14.29 38.01 47.70 17.77 3243 49.80
19.32 30.71 49.96 20.61 28.60 50.79 13.88 38.64 47.48 13.51 39.32 47.17 16.91 33.03 50.06
18.14 31.69 50.17 19.51 29.97 50.53 12.88 40.01 47.11 12.67 40.88 46.45 16.19 33.84 49.97
17.05 33.25 49.70 18.27 31.21 50.52 12.14 41.35 46.51 12.07 42.36 45.58 15.56 34.58 49.86
15.87 34.60 49.54 17.21 32.30 50.49 11.45 42.80 45.75 11.43 43.64 44.93 15.05 35.45 49.50

14.81 35.80 49.39 16.20 33.49 50.32 10.90 44.17 44.94 10.77 45.30 43.93 14.50 36.26 49.24
14.09 36.88 49.03 15.31 34.72 49.97 10.28 45.41 4431 10.13 47.01 42.86 13.94 37.20 48.86
13.33 38.14 48.53 14.38 35.95 49.67 9.75 46.83 43.43 13.46 38.07 48.47
12.64 39.25 48.11 13.75 36.98 49.27 9.19 48.33 42.48 12.99 38.85 48.16
11.87 40.74 47.40 12.83 38.68 48.49 8.60 50.03 41.37 12.50 39.81 47.69
11.00 42.67 46.33 12.19 39.87 47.94 8.17 51.23 40.59 12.07 40.75 47.18

aStandard uncertainties u are u([DES]. [ACN] or [H20]) = 0.01. u(T) = 0.2°C, and u(p) = 10 kPa.



Table S3 cont. Experimental binodal mass fraction data for the system composed of DES 2:1 (1) + ACN (2) + water (3) at 25°C and 0.1 MPa.2

[Ch]CLl:Man (2:1) [Ch]CL:Ara (2:1) [Ch]CL:Suc (2:1) [Ch]CL:Xyl (2:1) [Ch]CLGlc (2:1)

[Ch]Cl:Man ~ ACN H.0  [Ch]ClAra  ACN H:0  [Ch]CLSuc ACN HO  [Ch]ClXyl ACN H:0  [Ch]CLGlc ACN H.0
(100w1)  (100w2) (100ws)  (100w1)  (100w2) (100ws)  (100wi)  (100wz) (100ws)  (100wi)  (100wz2) (100ws)  (100wi)  (100wz)  (100ws)

10.23 44.11 45.67 11.09 42.36 46.55 7.78 52.06 40.16 11.66 41.64 46.70
9.62 45.87 44.51 10.42 43.96 45.62 11.51 41.92 46.57
9.10 47.35 43.55 9.94 45.28 44.78 11.04 42.13 46.82
8.50 49.16 42.34 10.78 42.83 46.39

10.45 43.46 46.09
10.05 44.59 45.35
9.53 46.19 44.28
9.28 46.82 43.91

aStandard uncertainties u are u([DES]. [ACN] or [H20]) = 0.01. u(T) = 0.2°C,and u(p) = 10 kPa.



Table S4. Partition coefficients (K) of different biomolecules using ATPS based on DES + ACN + water

at 25°C and 0.10 MPaz.
DES Ksyra Kvana Kcara Krera Kvant
[Ch]Cl:Man 2.20£0.03 2.77 £0.10 1.65 + 0.08 4.98 +0.31 5.25+0.10
[Ch]CL:Glc 2.39+£0.29 3.83 £0.09 1.95+0.15 7.87+032 10.18+0.13
[Ch]Cl:Xyl 2.71+0.59 3.88+0.16 2.05+0.52 7.89 +0.54 8.09£0.25
[Ch]Cl:Ara 2.19+0.21 3.08 £0.16 1.55+0.15 6.30 £ 0.87 7.14 +0.47
[Ch]Cl:Suc 1.87 £0.52 2.58 +0.15 1.42+0.12 447 +0.22 5.71+0.17

a Standard uncertainties u are u(T) = 0.2°C, and u(p) = 10 kPa.

Table S5. Top recovery (Rr) of different biomolecules using ATPS based on DES + ACN + water at at

25°C and 0.10 MPaa.

DES (Rr)syra (Rr)vana (Rr)cara (Rr)rerA (Rr)vant
[Ch]Cl:Man 4213 +1.94 49.59 +0.18 39.09 £0.21 62.96 £1.16 70.58 £2.35
[Ch]CL:Glc 45.56 +0.99 59.32 £ 0.94 40.57 £ 0.67 75.20+2.39 89.75+0.78
[Ch]CIL:Xyl 43.75+4.02 52.99 +1.74 37.83+4.93 70.93 £ 3.09 75.89 £ 3.89
[Ch]Cl:Ara 40.66 +1.02 52.68 +7.31 34.85 £2.47 60.06 £ 2.58 63.45 +4.89
[Ch]Cl:Suc 39.23+£6.16 48.11+2.26 37.75+0.80 67.98 £ 0.96 69.99 + 3.81

a Standard uncertainties u are u(T) = 0.2°C, and u(p) = 10 kPa.

Table S6. Partition coefficients (K) of different biomolecules using ATPS based on [Ch]CL:Glc, Glucose

or [CH]Cl + ACN + water at 25°C and 0.10 MPaa.

DES Ksvka Kvana Kcara Krera Kvant
(ChiClGle 239029 3.83+0.09 1.95+0.15 7874032  10.18+0.13
Gle 3.44+0.68 4.40 +0.63 224+0.23 13.39+051  10.06 +0.05
(CHICI 1.93+0.24 1.58 +0.20 1.57 +0.05 352+0.15 520+0.11

a Standard uncertainties u are u(T) = 0.2°C, and u(p) = 10 kPa.

Table S7. Top recovery (Rr) of different biomolecules using ATPS based on [Ch]Cl:Glc, Glucose or

[CHICI + ACN + water at 25°C and 0.10 MPaz.

DES (Rr)svra (Rr)vana (Rr)cara (Rr)rera (Rr)vant
[ChICLGI 45.56 +0.99 59.32 +0.94 40.57 £ 0.67 75.20 +2.39 89.75 + 0.78
Glc 61.72 £4.11 66.28 £2.91 53.36+1.93 83.71 +2.62 90.09 +0.78
[CHICI 26.84 £2.67 28.81 + 0.64 26.71+1.93 60.48 + 1.46 75.93 +0.55

a Standard uncertainties u are u(T) = 0.2°C, and u(p) = 10 kPa.



