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Figure S1 - Influence of pH in the UV-Vis absorbance spectra of vitamin B12 (3.12·10-4 g·mL-1) at 

298.15 K and 0.1 MPa. 

Figure S2 - Influence of pH in the UV-Vis absorbance spectra of nicotinic acid (2.50·10-4 g·mL-1 and 

pH = 7.5) at 298.15 K and 0.1 MPa. 

Wavelength (l) / nm

200 300 400 500 600

A
b

s
o

rb
a
n

c
e
 (

A
)

0

1

2

3

4

5

6

pH = 10.3 (norm.)
pH = 7.5
pH = 4.3   (norm.)
pH = 3.2   (norm.)

Wavelength (l) / nm

200 300 400 500 600

A
b

s
o

rb
a
n

c
e
 (

A
)

0

1

2

3

4

5

6

pH = 11.1 (norm.)
pH = 7.5
pH = 3.3  (norm.)
pH = 2.8  (norm.)



3 

Figure S3 – UV-Vis absorbance spectra of the aqueous stock solution of epicatechin (1.54·10-4 g·mL-1 

and pH = 7.5) in the moment of preparation and after 3 days of settling at 298.15 K and 0.1 MPa. 

Figure S4 – UV-Vis absorbance spectra of the aqueous stock solution of vitamin B12 (3.12·10-4 g·mL-1 

and pH = 7.5) in the moment of preparation and after 3 days of settling at 298.15 K and 0.1 MPa. 
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Figure S5 – UV-Vis absorbance spectra of the aqueous stock solution of nicotinic acid (2.50·10-4 

g·mL-1 and pH = 7.5) in the moment of preparation and after 3 days of settling at 298.15 K and 0.1 

MPa. 

Figure S6 - Influence of the tie-line compositions in the fraction of the biomolecule stages of 

nicotinic acid in the ATPS {ethyl lactate (1) + trisodium citrate (2) + water (3)} at 298.15 K and 0.1 

MPa. NA0, NA-1 and NA-2 stand for the biomolecule stages of nicotinic acid with electrical charges 

equal to 0, -1 and -2 e, respectively, and e stands for the elementary charge (1.602 ∙ 10-19 C). 
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Figure S7 - Influence of the tie-line compositions in the fraction of the biomolecule stages of 

epicatechin and cyanocobalamin (vitamin B12) in the ATPS {ethyl lactate (1) + tripotassium citrate 

(2) + water (3)} at 298.15 K and 0.1 MPa. E0, E-1, E-2, E-3 and E-4 stand for the biomolecule stages of 

epicatechin with electrical charges equal to 0, -1, -2, -3 and -4 e, respectively; B120 and B12-1 stand 

for the biomolecule stages of cyanocobalamin with electrical charges equal to 0 and -1 e, 

respectively, and e stands for the elementary charge (1.602 ∙ 10-19 C). 
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Table S1: Calculated fractions of each biomolecule stage and mean electrical charge (𝑞) at different pH values 

for epicatechin. 

pH 𝒙𝐄𝟎 a 𝒙𝐄−𝟏 𝒙𝐄−𝟐 𝒙𝐄−𝟑 𝒙𝐄−𝟒 q / e 
0.00 1.00 0.00 0.00 0.00 0.00 0.00 

0.25 1.00 0.00 0.00 0.00 0.00 0.00 

0.50 1.00 0.00 0.00 0.00 0.00 0.00 

0.75 1.00 0.00 0.00 0.00 0.00 0.00 

1.00 1.00 0.00 0.00 0.00 0.00 0.00 

1.25 1.00 0.00 0.00 0.00 0.00 0.00 

1.50 1.00 0.00 0.00 0.00 0.00 0.00 

1.75 1.00 0.00 0.00 0.00 0.00 0.00 

2.00 1.00 0.00 0.00 0.00 0.00 0.00 

2.25 1.00 0.00 0.00 0.00 0.00 0.00 

2.50 1.00 0.00 0.00 0.00 0.00 0.00 

2.75 1.00 0.00 0.00 0.00 0.00 0.00 

3.00 1.00 0.00 0.00 0.00 0.00 0.00 

3.25 1.00 0.00 0.00 0.00 0.00 0.00 

3.50 1.00 0.00 0.00 0.00 0.00 0.00 

3.75 1.00 0.00 0.00 0.00 0.00 0.00 

4.00 1.00 0.00 0.00 0.00 0.00 0.00 

4.25 1.00 0.00 0.00 0.00 0.00 0.00 

4.50 1.00 0.00 0.00 0.00 0.00 0.00 

4.75 1.00 0.00 0.00 0.00 0.00 0.00 

5.00 1.00 0.00 0.00 0.00 0.00 0.00 

5.25 1.00 0.00 0.00 0.00 0.00 0.00 

5.50 1.00 0.00 0.00 0.00 0.00 0.00 

5.75 1.00 0.00 0.00 0.00 0.00 0.00 

6.00 1.00 0.00 0.00 0.00 0.00 0.00 

6.25 1.00 0.00 0.00 0.00 0.00 0.00 

6.50 0.99 0.01 0.00 0.00 0.00 -0.01 

6.75 0.99 0.01 0.00 0.00 0.00 -0.01 

7.00 0.98 0.02 0.00 0.00 0.00 -0.02 

7.25 0.97 0.03 0.00 0.00 0.00 -0.03 

7.50 0.94 0.06 0.00 0.00 0.00 -0.06 

7.75 0.90 0.10 0.00 0.00 0.00 -0.10 

8.00 0.84 0.16 0.01 0.00 0.00 -0.17 

8.25 0.74 0.25 0.01 0.00 0.00 -0.28 

8.50 0.60 0.36 0.04 0.00 0.00 -0.44 

8.75 0.44 0.47 0.09 0.00 0.00 -0.65 

9.00 0.28 0.54 0.17 0.00 0.00 -0.89 

9.25 0.16 0.53 0.31 0.00 0.00 -1.16 

9.50 0.08 0.45 0.46 0.01 0.00 -1.41 

9.75 0.03 0.34 0.61 0.02 0.00 -1.62 

10.00 0.01 0.22 0.72 0.04 0.00 -1.80 

10.25 0.00 0.14 0.78 0.08 0.00 -1.94 

10.50 0.00 0.08 0.78 0.14 0.00 -2.07 

10.75 0.00 0.04 0.72 0.24 0.00 -2.20 

11.00 0.00 0.02 0.62 0.36 0.00 -2.35 

11.25 0.00 0.01 0.48 0.51 0.00 -2.50 

11.50 0.00 0.00 0.35 0.64 0.01 -2.66 

11.75 0.00 0.00 0.23 0.75 0.02 -2.79 

12.00 0.00 0.00 0.14 0.83 0.03 -2.89 

12.25 0.00 0.00 0.08 0.86 0.06 -2.98 

12.50 0.00 0.00 0.05 0.85 0.11 -3.06 

12.75 0.00 0.00 0.02 0.80 0.18 -3.15 

13.00 0.00 0.00 0.01 0.71 0.28 -3.27 

13.25 0.00 0.00 0.01 0.58 0.41 -3.41 

13.50 0.00 0.00 0.00 0.44 0.56 -3.55 

13.75 0.00 0.00 0.00 0.31 0.69 -3.69 

14.00 0.00 0.00 0.00 0.20 0.80 -3.80 

a 𝑥E0, 𝑥E−1, 𝑥E−2, 𝑥E−3 and 𝑥E−4 are the fractions of epicatechin in the biomolecule stages of electrical 

charges equal to 0, -1, -2, -3 and -4 e, respectively. e stands for the elementary charge (1.602 ∙ 10-19 C). 
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Table S2: Calculated fractions of each biomolecule stage and mean electrical charge (𝑞) at different pH values 

for vitamin B12. 

pH 𝒙𝐁𝟏𝟐𝟎 a 𝒙𝐁𝟏𝟐−𝟏 q / e 
0.00 1.00 0.00 0.00 

0.25 1.00 0.00 0.00 

0.50 1.00 0.00 0.00 

0.75 1.00 0.00 0.00 

1.00 0.99 0.01 -0.01 

1.25 0.99 0.01 -0.01 

1.50 0.98 0.02 -0.02 

1.75 0.97 0.03 -0.03 

2.00 0.95 0.05 -0.05 

2.25 0.91 0.09 -0.09 

2.50 0.86 0.14 -0.14 

2.75 0.77 0.23 -0.23 

3.00 0.66 0.34 -0.34 

3.25 0.52 0.48 -0.48 

3.50 0.38 0.62 -0.62 

3.75 0.25 0.75 -0.75 

4.00 0.16 0.84 -0.84 

4.25 0.10 0.90 -0.90 

4.50 0.06 0.94 -0.94 

4.75 0.03 0.97 -0.97 

5.00 0.02 0.98 -0.98 

5.25 0.01 0.99 -0.99 

5.50 0.01 0.99 -0.99 

5.75 0.00 1.00 -1.00 

6.00 0.00 1.00 -1.00 

6.25 0.00 1.00 -1.00 

6.50 0.00 1.00 -1.00 

6.75 0.00 1.00 -1.00 

7.00 0.00 1.00 -1.00 

7.25 0.00 1.00 -1.00 

7.50 0.00 1.00 -1.00 

7.75 0.00 1.00 -1.00 

8.00 0.00 1.00 -1.00 

8.25 0.00 1.00 -1.00 

8.50 0.00 1.00 -1.00 

8.75 0.00 1.00 -1.00 

9.00 0.00 1.00 -1.00 

9.25 0.00 1.00 -1.00 

9.50 0.00 1.00 -1.00 

9.75 0.00 1.00 -1.00 

10.00 0.00 1.00 -1.00 

10.25 0.00 1.00 -1.00 

10.50 0.00 1.00 -1.00 

10.75 0.00 1.00 -1.00 

11.00 0.00 1.00 -1.00 

11.25 0.00 1.00 -1.00 

11.50 0.00 1.00 -1.00 

11.75 0.00 1.00 -1.00 

12.00 0.00 1.00 -1.00 

12.25 0.00 1.00 -1.00 

12.50 0.00 1.00 -1.00 

12.75 0.00 1.00 -1.00 

13.00 0.00 1.00 -1.00 

13.25 0.00 1.00 -1.00 

13.50 0.00 1.00 -1.00 

13.75 0.00 1.00 -1.00 

14.00 0.00 1.00 -1.00 

a 𝑥B120, and 𝑥B12−1 are the fractions of vitamin B12 in the biomolecule stages of electrical charges equal 

to 0 and -1 e, respectively. e stands for the elementary charge (1.602 ∙ 10-19 C). 
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Table S3: Calculated fractions of each biomolecule stage and mean electrical charge (𝑞) at different pH values 

for nicotinic acid. 

pH 𝒙𝐍𝐀𝟎  a 𝒙𝐍𝐀−𝟏 𝒙𝐍𝐀−𝟐 q / e 
0.00 0.99 0.01 0.00 -0.01 

0.25 0.98 0.02 0.00 -0.02 

0.50 0.97 0.03 0.00 -0.03 

0.75 0.95 0.05 0.00 -0.05 

1.00 0.91 0.09 0.00 -0.09 

1.25 0.85 0.15 0.00 -0.15 

1.50 0.76 0.24 0.00 -0.24 

1.75 0.64 0.36 0.00 -0.36 

2.00 0.50 0.50 0.00 -0.50 

2.25 0.36 0.64 0.00 -0.64 

2.50 0.24 0.76 0.00 -0.76 

2.75 0.15 0.84 0.01 -0.86 

3.00 0.09 0.90 0.01 -0.92 

3.25 0.05 0.92 0.02 -0.97 

3.50 0.03 0.93 0.04 -1.02 

3.75 0.02 0.91 0.08 -1.06 

4.00 0.01 0.86 0.13 -1.12 

4.25 0.00 0.78 0.21 -1.21 

4.50 0.00 0.67 0.32 -1.32 

4.75 0.00 0.54 0.46 -1.46 

5.00 0.00 0.40 0.60 -1.60 

5.25 0.00 0.27 0.73 -1.73 

5.50 0.00 0.17 0.83 -1.83 

5.75 0.00 0.11 0.89 -1.89 

6.00 0.00 0.06 0.94 -1.94 

6.25 0.00 0.04 0.96 -1.96 

6.50 0.00 0.02 0.98 -1.98 

6.75 0.00 0.01 0.99 -1.99 

7.00 0.00 0.01 0.99 -1.99 

7.25 0.00 0.00 1.00 -2.00 

7.50 0.00 0.00 1.00 -2.00 

7.75 0.00 0.00 1.00 -2.00 

8.00 0.00 0.00 1.00 -2.00 

8.25 0.00 0.00 1.00 -2.00 

8.50 0.00 0.00 1.00 -2.00 

8.75 0.00 0.00 1.00 -2.00 

9.00 0.00 0.00 1.00 -2.00 

9.25 0.00 0.00 1.00 -2.00 

9.50 0.00 0.00 1.00 -2.00 

9.75 0.00 0.00 1.00 -2.00 

10.00 0.00 0.00 1.00 -2.00 

10.25 0.00 0.00 1.00 -2.00 

10.50 0.00 0.00 1.00 -2.00 

10.75 0.00 0.00 1.00 -2.00 

11.00 0.00 0.00 1.00 -2.00 

11.25 0.00 0.00 1.00 -2.00 

11.50 0.00 0.00 1.00 -2.00 

11.75 0.00 0.00 1.00 -2.00 

12.00 0.00 0.00 1.00 -2.00 

12.25 0.00 0.00 1.00 -2.00 

12.50 0.00 0.00 1.00 -2.00 

12.75 0.00 0.00 1.00 -2.00 

13.00 0.00 0.00 1.00 -2.00 

13.25 0.00 0.00 1.00 -2.00 

13.50 0.00 0.00 1.00 -2.00 

13.75 0.00 0.00 1.00 -2.00 

14.00 0.00 0.00 1.00 -2.00 

a 𝑥NA0, 𝑥NA−1, and 𝑥NA−2 are the fractions of nicotinic acid in the biomolecule stages of electrical charges 

equal to 0, -1 and -2 e, respectively. e stands for the elementary charge (1.602 ∙ 10-19 C). 


