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S1 OPLS force field parameters

In force field-based molecular simulation, the interactions between atoms are due to non-

bonded and bonded interaction potentials:*

U= Unon—bonded + Ubonded (Sl>

The non-bonded interactions between two atoms ¢ and j, separated by a distance r;;, consist

of two parts:

rij Tij 477'807"1'_7'

12 6
o g i
Unon-bonded (Tij) = ULJ (Tij) + UCoulomb (rij) = 4e [<_) - <_) ] + —q 9 (82)

in which ¢; is the partial atomic charge of atom i, gq is the permittivity of vacuum, and e
and o are the Lennard-Jones parameters. The interaction parameters of dissimilar atoms

are calculated from the standard OPLS force field mixing rules:?3

Oij = 4/ 0ii " Ojj
€ij = /€ii " €55

(S3)

In this study, the Lennard-Jones (LJ) parameters and partial atomic charges of the OPLS
force field for carbohydrates® are rescaled so that thermodynamic and transport properties
of water-sucrose mixtures are reproduced. The optimum scaling factors for the LJ energy
parameter (¢) and partial atomic charges (¢q) are 0.80 and 0.95, respectively. The interaction
sites for sucrose and glucose are shown in Figure S1. The non-bonded interaction parameters
of the original and refined OPLS force fields for sucrose and glucose molecules are listed in
Tables S1 and S2, respectively.

The bonded contribution to the total energy consists of three parts due to bond-stretching,
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bond-angle bending, and dihedral angle torsion: 2?3

Ubonded = Ubond + Uangle + Utorsion (84)

These terms are defined as follows: 23

Ubond = Z Ky(r = ro)° (S5)
bonds
Uangle = Z K@(Q - 00)2 (86)
angles
Vi Vi Vs
Virion = 3 B (14 cosd) + 2 (1~ cos26) + 2 (1+ cos30) (57)

dihedrals

where r, 0, ¢ are the bond lengths, bond angles, and dihedral angles in a configuration of
the molecule. ry and 6 are the equilibrium bond lengths and bond angles, respectively. K,
Ky, V; are the coefficients of these bonded potentials. For sucrose and glucose, the bonded

parameters are provided in Tables S3 to S5 and Tables S6 to S8, respectively.
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S2 Results

Thermodynamic and transport properties of water-sucrose and water-glucose mixtures were
computed based on the scaled non-bonded parameters of the OPLS force field. Five mass
fractions of sucrose-water (Wsyerose = 20%, 30%, 40%, 50%, and 60%) and four mass frac-
tions of glucose-water (Wgiucose = 20%, 30%, 40%, and 50%) were considered. Temperature
and pressure in all MD simulations are 298 K and 1 atm, respectively. Computed thermody-
namic factors and shear viscosities used for optimizing the OPLS?3 force field parameters and
comparing the original® and modified®> GLYCAMAO6 force fields are reported in Tables S9
and S10. These computed properties are shown in Figures 2 to 4 of the main text. The
computed liquid densities, thermodynamic factors, self-diffusivities of water, self-diffusivities
of sucrose, and mutual diffusion coefficients of water-sucrose mixtures are reported in Ta-
bles S11 to S16, respectively. Similarly, these properties are listed in Tables S17 to S22 for
water-glucose mixtures. For both mixtures, the computed properties are shown in Figures 5

and 6 of the main text.
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Figure S1: Schematic and atomistic representations of glucose and sucrose with the presenta-
tion of all interaction sites. The atomistic representation was created by using iRASPA.® The
non-bonded and bonded interaction parameters for both molecules are listed in Tables S1
and S2, and Tables S3 to S8, respectively.
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Table S1: Non-bonded interaction parameters (Equation (S2)) of the original and refined
OPLS? force fields for sucrose. LJ energy parameters and partial atomic charges are scaled
with factors of 0.8 and 0.95, respectively.

original OPLS refined OPLS
Atom | € (kcal/mol) o (A) ¢ (e) | € (kcal/mol) o (A) ¢ (e)
CA 0.066 3.5 0.145 0.0528 3.5 0.13775
CD 0.066 3.5 0.205 0.0528 3.5 0.19475
CE 0.066 3.5 0.17 0.0528 3.5 0.1615
CF 0.066 3.5 0.4 0.0528 3.5 0.38
CG 0.066 3.5 0.3 0.0528 3.5 0.285
H 0.03 2.5 0.06 0.024 2.5 0.057
HA 0 0 0.418 0 0 0.3971
HD 0 0 0.435 0 0 0.41325
HE 0.03 2.5 0.03 0.024 2.5 0.0285
HG 0.03 2.5 0.1 0.024 2.5 0.095
O 0.14 2.9 -0.4 0.112 2.9 -0.38
OA 0.17 3.12  -0.683 0.136 3.12 -0.64885
OD 0.17 3.07  -0.7 0.136 3.07  -0.665
OE 0.14 2.9 -0.4 0.112 2.9 -0.38

S6



Table S2: Non-bonded interaction parameters (Equation (S2)) of the original and refined
OPLS? force fields for glucose. LJ energy parameters and partial atomic charges are scaled
with factors of 0.8 and 0.95, respectively.

original OPLS refined OPLS
Atom | € (kcal/mol) o (A) ¢ (e) | € (kcal/mol) o (A) ¢ (e)
CA 0.066 3.5 0.145 0.0528 3.5 0.13775
CD 0.066 3.5 0.205 0.0528 3.5 0.19475
CE 0.066 3.5 0.17 0.0528 3.5 0.1615
CG 0.066 3.5 0.365 0.0528 3.5 0.34675
H 0.03 2.5 0.06 0.024 2.5 0.057
HA 0 0 0.418 0 0 0.3971
HD 0 0 0.435 0 0 0.41325
HE 0.03 2.5 0.03 0.024 2.5 0.0285
HG 0.03 2.5 0.1 0.024 2.5 0.095
OA 0.17 3.12 -0.683 0.136 3.12  -0.64885
OD 0.17 3.07 -0.7 0.136 3.07 -0.665
OE 0.14 2.9 -0.4 0.112 2.9 -0.38
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Table S3: bond-stretching parameters (Equation (S5)) of the OPLS force field for sucrose.?
Interaction sites for sucrose are shown in Figure S1.

Bond K, (kcal/mol/A?) ry (A)
CA-CE 268 1.529
CA-CF 268 1.529

CA-H 340 1.09
CA-OA 320 1.41
CD-CD 268 1.529
CD-CE 268 1.529
CD-CF 268 1.529
CD-CG 268 1.529

CD-H 340 1.09
CD-OD 320 1.41
CE-HE 340 1.09
CE-OE 320 1.41

CF-O 320 1.38
CF-OE 320 1.38
CG-HG 340 1.09

CG-0O 320 1.38
CG-OE 320 1.38
HA-OA 553 0.945
HD-OD 953 0.945
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Table S4: bond-angle bending parameters (Equation (S6)) of the OPLS force field for su-
crose.?® Interaction sites for sucrose are shown in Figure S1.

Bond Ky (kcal/mol/rad?) 6, (°)
CA-CE-CD 58.35 112.7
CA-CE-HE 37.5 110.7
CA-CE-OE 50 109.5
CA-CF-CD 58.35 112.7

CA-CF-O 50 109.5
CA-CF-OE 20 109.5
CA-OA-HA 59 108.5
CD-CD-CD 58.35 112.7
CD-CD-CE 58.35 112.7
CD-CD-CF 58.35 112.7
CD-CD-CG 58.35 112.7

CD-CD-H 37.5 110.7
CD-CD-OD 50 109.5
CD-CE-HE 37.5 110.7
CD-CE-OE 50 109.5

CD-CF-O 50 109.5
CD-CF-OE 20 109.5
CD-CG-HG 37.5 110.7

CD-CG-0O 50 109.5
CD-CG-OE 50 109.5
CD-OD-HD 55 108.5

CE-CA-H 37.5 110.7
CE-CA-OA 50 109.5

CE-CD-H 37.5 110.7
CE-CD-OD 50 109.5
CE-OE-CF 60 109.5
CE-OE-CG 60 109.5

CF-CA-H 37.5 110.7
CF-CA-OA 50 109.5

CF-CD-H 37.5 110.7
CF-CD-OD 50 109.5

CF-O-CG 60 109.5

CG-CD-H 37.5 110.7
CG-CD-OD 50 109.5

H-CA-H 33 107.8

H-CA-OA 35 109.5

H-CD-OD 35 109.5
HE-CE-OE 35 109.5

HG-CG-O 35 109.5
HG-CG-OE 35 109.5

O-CF-OE 92.6 111.55

0-CG-OE 92.6 111.55
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Table S5: Dihedral angle torsion parameters (Equation (S7)) of the OPLS force field for
sucrose.® All Vi, V4, and V3 coefficients are reported in units of kcal/mol. Interaction sites
for sucrose are shown in Figure S1.

Dihedral angle Vi Vs Vs Dihedral angle i Vs Vs
CA-CE-OE-CF 065 -0.25 0.67 H-CA-CF-O 0 0 0.468
CA-CE-OE-CG 0.65 -0.25 0.67 H-CA-CF-OE 0 0 0.468
CA-CF-O-CG 0.65 -0.25 0.67 | H-CA-OA-HA 0 0 0.45
CA-CF-OE-CE  0.65 -0.25 0.67 H-CD-CD-H 0 0 0.318
CD-CD-CD-CE  1.74 -0.157 0.279 | H-CD-CD-OD 0 0 0.468
CD-CD-CD-CG  1.74 -0.157 0.279 | H-CD-CE-CA 0 0 0.366
CD-CD-CD-H 0 0 0.366 | H-CD-CE-HE 0 0 0.318
CD-CD-CD-OD -1.336 0 0 H-CD-CE-OE 0 0 0.468
CD-CD-CE-CA  1.74 -0.157 0.279 | H-CD-CF-CA 0 0 0.366
CD-CD-CE-HE 0 0 0.366 H-CD-CF-O 0 0 0.468
CD-CD-CE-OE -1.336 0 0 H-CD-CF-OE 0 0 0.468
CD-CD-CF-CA  1.74 -0.157 0.279 | H-CD-CG-HG 0 0 0.318
CD-CD-CF-O  -1.336 0 0 H-CD-CG-O 0 0 0.468
CD-CD-CF-OE -1.336 0 0 H-CD-CG-OE 0 0 0.468
CD-CD-CG-HG 0 0 0.366 | H-CD-OD-HD 0 0 0.45
CD-CD-CG-O  -1.336 0 0 HE-CE-OE-CF 0 0 0.76
CD-CD-CG-OE -1.336 0 0 HE-CE-OE-CG 0 0 0.76
CD-CD-OD-HD 2.674 -2.883 1.026 | HG-CG-O-CF 0 0 0.76
CD-CE-OE-CF  0.65 -0.25 0.67 | HG-CG-OE-CE 0 0 0.76

CD-CE-OE-CG  0.65 -0.25 0.67 | O-CF-OE-CE -0.375 -1.358 0.004
CD-CF-0O-CG 065 -0.25 0.67 | O-CG-OE-CE -0.375 -1.358 0.004
CD-CF-OE-CE  0.65 -0.25 0.67 | OA-CA-CE-CD -1.336 0 0

CD-CG-O-CF 0.65 -0.25 0.67 | OA-CA-CE-HE 0 0 0.468
CD-CG-OE-CE  0.65 -0.25 0.67 | OA-CA-CE-OE 4.319 0 0
CE-CA-OA-HA 2,674 -2.883 1.026 | OA-CA-CF-CD -1.336 0 0
CE-CD-CD-CF  1.74 -0.157 0.279 | OA-CA-CF-O  4.319 0 0

CE-CD-CD-H 0 0 0.366 | OA-CA-CF-OE 4.319 0 0
CE-CD-CD-OD  -1.336 0 0 OD-CD-CD-OD  9.066 0 0
CE-CD-OD-HD 2.674 -2.883 1.026 | OD-CD-CE-CA -1.336 0 0
CF-CA-OA-HA 2,674 -2.883 1.026 | OD-CD-CE-HE 0 0 0.468

CF-CD-CD-H 0 0 0.366 | OD-CD-CE-OE  4.319 0 0
CF-CD-CD-OD  -1.336 0 0 OD-CD-CF-CA  -1.336 0 0
CF-CD-OD-HD 2.674 -2.883 1.026 | OD-CD-CF-O  4.319 0 0
CG-CD-CD-H 0 0 0.366 | OD-CD-CF-OE 4.319 0 0
CA-CE-OE-CF -1.336 0 0 OD-CD-CG-HG 0 0 0.468
CG-CD-OD-HD 2,674 -2.883 1.026 | OD-CD-CG-O  4.319 0 0

H-CA-CE-CD 0 0 0.366 | OD-CD-CG-OE  4.319 0 0

H-CA-CE-HE 0 0 0.318 | OE-CF-O-CG  -0.375 -1.358 0.004

H-CA-CE-OE 0 0 0.468 | OE-CG-O-CF -0.375 -1.358 0.004

H-CA-CF-CD 0 0 0.366




Table S6: bond-stretching parameters (Equation (S5)) of the OPLS force field for glucose.?
Interaction sites for glucose are shown in Figure S1.

Bond K, (kcal/mol/A?) ry (A)
CA-CE 268 1.529

CA-H 340 1.09
CA-OA 320 1.41
CD-CD 268 1.529
CD-CE 268 1.529
CD-CG 268 1.529

CD-H 340 1.09
CD-OD 320 1.41
CE-HE 340 1.09
CE-OE 320 1.41
CG-HG 340 1.09
CG-OD 320 1.38
CG-OE 320 1.38
HA-OA 953 0.945
HD-OD 953 0.945
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Table S7: bond-angle bending parameters (Equation (S6)) of the OPLS force field for glu-
cose.® Interaction sites for glucose are shown in Figure S1.

Bond Ky (kcal/mol/rad?) 6, (°)
CA-CE-CD 58.35 112.7
CA-CE-HE 37.5 110.7
CA-CE-OE 50 109.5
CA-OA-HA 5D 108.5
CD-CD-CD 58.35 112.7
CD-CD-CE 58.35 112.7
CD-CD-CG 58.35 112.7

CD-CD-H 37.5 110.7
CD-CD-OD 50 109.5
CD-CE-HE 37.5 110.7
CD-CE-OE 50 109.5
CD-CG-HG 37.5 110.7
CD-CG-OD 50 109.5
CD-CG-OE 50 109.5
CD-OD-HD 5D 108.5

CE-CA-H 37.5 110.7
CE-CA-OA 20 109.5

CE-CD-H 37.5 110.7
CE-CD-OD 50 109.5
CE-OE-CG 60 109.5

CG-CD-H 37.5 110.7
CG-CD-OD 20 109.5
CG-OD-HD 59 108.5

H-CA-H 33 107.8

H-CA-OA 35 109.5

H-CD-OD 35 109.5
HE-CE-OE 35 109.5
HG-CG-OD 35 109.5
HG-CG-OE 35 109.5
OD-CG-OE 92.6 111.55
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Table S8: Dihedral angle torsion parameters (Equation (S7)) of the OPLS force field for
glucose.® All V;, Vi, and V3 coefficients are reported in units of kcal/mol. Interaction sites
for glucose are shown in Figure S1.

Dihedral angle Vi Vs Vs Dihedral angle i Vs Vs
CA-CE-OE-CG 0.65 -0.25 0.67 | H-CA-OA-HA 0 0 0.45
CD-CD-CD-CE  1.74 -0.157 0.279 H-CD-CD-H 0 0 0.318
CD-CD-CD-CG  1.74 -0.157 0.279 | H-CD-CD-OD 0 0 0.468
CD-CD-CD-H 0 0 0.366 | H-CD-CE-CA 0 0 0.366
CD-CD-CD-OD -1.336 0 0 H-CD-CE-HE 0 0 0.318
CD-CD-CE-CA  1.74 -0.157 0.279 | H-CD-CE-OE 0 0 0.468
CD-CD-CE-HE 0 0 0.366 | H-CD-CG-HG 0 0 0.318
CD-CD-CE-OE -1.336 0 0 H-CD-CG-OD 0 0 0.468
CD-CD-CG-HG 0 0 0.366 | H-CD-CG-OE 0 0 0.468
CD-CD-CG-OD -1.336 0 0 H-CD-OD-HD 0 0 0.45
CD-CD-CG-OE -1.336 0 0 HE-CE-OE-CG 0 0 0.76
CD-CD-OD-HD 2.674 -2.883 1.026 | HG-CG-OD-HD 0 0 0.45
CD-CE-OE-CG  0.65 -0.25 0.67 | HG-CG-OE-CE 0 0 0.76
CD-CG-OD-HD 2.674 -2.883 1.026 | OA-CA-CE-CD -1.336 0 0
CD-CG-OE-CE  0.65 -0.25 0.67 | OA-CA-CE-HE 0 0 0.468
CE-CA-OA-HA 2674 -2.883 1.026 | OA-CA-CE-OE 4.319 0 0
CE-CD-CD-H 0 0 0.366 | OD-CD-CD-OD  9.066 0 0
CE-CD-CD-OD -1.336 0 0 OD-CD-CE-CA -1.336 0 0
CE-CD-OD-HD 2.674 -2.883 1.026 | OD-CD-CE-HE 0 0 0.468
CG-CD-CD-H 0 0 0.366 | OD-CD-CE-OE 4.319 0 0
CG-CD-CD-OD -1.336 0 0 OD-CD-CG-HG 0 0 0.468
CG-CD-OD-HD 2.674 -2.883 1.026 | OD-CD-CG-OD 4.319 0 0
H-CA-CE-CD 0 0 0.366 | OD-CD-CG-OE  4.319 0 0
H-CA-CE-HE 0 0 0.318 | OD-CG-OE-CE -0.375 -1.358 0.004
H-CA-CE-OE 0 0 0.468 | OE-CG-OD-HD -1.257 -1.806 0.003
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Table S9: Computed thermodynamic factors (I') of water-sucrose mixtures reported in Fig-
ures 2 to 4 of the main text. Temperature and pressure are 298 K and 1 atm, respectively.
LJ energy parameters (¢) and partial atomic charges (¢q) are scaled by factors either 0.8 or 1.
No additional independent simulations were performed to compute 95% confidence intervals.

force field OPLS?? | OPLS?? | OPLS?? | OPLS*? | GLYCAMO06* | GLYCAMO06°
scaling factor for e 0.8 0.8 1 1 original modified
scaling factor for ¢ 0.8 1 0.8 1 - -
Wsucrose r r r r r r
0.2 0.73 0.38 1.16 0.99 0.33 1.35
0.3 0.58 0.30 1.31 0.89 0.29 1.63
0.4 0.56 0.29 1.61 1.08 0.28 1.99
0.5 0.52 0.29 1.88 1.08 0.27 2.54
0.6 0.53 0.26 1.83 1.13 0.42 3.18
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qIs

Table S10: Computed shear viscosities () of water-sucrose mixtures reported in Figures 2 to 4 of the main text. Temperature
and pressure are 298 K and 1 atm, respectively. LJ energy parameters (€) and partial atomic charges (¢q) are scaled by factors
either 0.8 or 1. All shear viscosities and 95% confidence intervals are reported in units of cP. 95% confidence intervals are
computed from 5 independent simulations.

force field OPLS?? OPLS?? OPLS?? OPLS?? GLYCAMO06* | GLYCAMO06°
scaling factor for e 0.8 0.8 1 1 original modified
scaling factor for ¢ 0.8 1 0.8 1 - -
Wanerose n 9% 1 95% 7 95% i 95% Ul 95% n 95%
0.2 1.12 0.04 | 1.15 0.07| 148 0.14 | 145 0.08 | 1.13 0.05 | 1.19  0.03
0.3 1.49 0.08 | 1.55 0.10| 250 035 | 245 0.11 | 1.69 0.16 | 1.80  0.13
0.4 227 0.27] 250 040 | 541 042 | 559 031 | 10.28 4.06 | 3.31 0.34
0.5 410 0.23 | 7.07 0.68 | 20.20 2.86 | 23.00 4.60 | 226.76 105.70 | 8.84  0.75
0.6 10.69 0.79 | 24.16 7.20 | 124.40 40.39 | 179.21 63.60 | 732.07 230.93 | 43.80  4.67




Table S11: Computed liquid densities (p) of water-sucrose mixtures reported in Figure 5 of
the main text. Temperature and pressure are 298 K and 1 atm, respectively. For the refined
OPLS force field, LJ energy parameters (¢) and partial atomic charges (q) of the original
OPLS force field?? are scaled by factors 0.8 and 0.95, respectively. All densities are reported
in units of kg/m?. 95% confidence intervals are computed from block averages.

original OPLS? | refined OPLS
Wsucrose ﬁ 95% ﬁ 95%
0.2 1093.3 | 0.8 ]1090.3 | 0.7
0.3 11384 | 0.5 |1133.3| 0.7
0.4 1186.5 1.2 1180.0 | 0.5
0.5 12386 | 1.9 | 1229.8 | 0.8
0.6 1294.7 2.5 1282.6 | 1.4

S16



Table S12: Computed thermodynamic factors (I') of water-sucrose mixtures reported in units
of Figure 5 of the main text. Temperature and pressure are 298 K and 1 atm, respectively.
For the refined OPLS force field, LJ energy parameters (€) and partial atomic charges (q)
of the original OPLS force field®? are scaled by factors 0.8 and 0.95, respectively. 95%
confidence intervals are computed from 5 independent simulations. No additional indepen-

dent simulations were performed for the calculation of thermodynamic factors based on the
original OPLS force field.

original OPLS? | refined OPLS
Wanerose | T 95% I | 95%
0.2 0.99 - 1.09 0.04
0.3 0.89 - 1.18 0.06
0.4 1.08 - 1.36 0.05
0.5 1.08 - 1.47 0.04
0.6 1.13 - 1.90 0.15
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Table S13: Computed shear viscosities (1) of water-sucrose mixtures reported in Figure 5 of
the main text. Temperature and pressure are 298 K and 1 atm, respectively. For the refined
OPLS force field, LJ energy parameters (¢) and partial atomic charges (q) of the original
OPLS force field?? are scaled by factors 0.8 and 0.95, respectively. All shear viscosities
are reported in units of cP. 95% confidence intervals are computed from 5 independent
simulations.

original OPLS? | refined OPLS

Wsucrose 7 95% 7 95%
0.2 1.45 0.08 1.38 0.07
0.3 2.45 0.11 2.16 0.10
0.4 5.59 0.31 4.18 0.14
0.5 23.00 4.60 | 11.83 | 1.53
0.6 179.21 | 63.60 | 57.63 | 16.00
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Table S14: Computed self-diffusion coefficients of sucrose (Dgycroseself) Il Water-sucrose mix-
tures reported in Figure 5 of the main text. Temperature and pressure are 298 K and 1
atm, respectively. For the refined OPLS force field, LJ energy parameters (€) and partial
atomic charges (q) of the original OPLS force field?? are scaled by factors 0.8 and 0.95, re-
spectively. All self-diffusivities are reported in units of 1072 m?/s. 95% confidence intervals
are computed from 5 independent simulations.

original OPLS?® | refined OPLS

Wsucrose Dsucrose,self 95% Dsucrose,self 95%
0.2 337.72 5.19 377.85 5.20

0.3 198.34 3.52 245.29 4.51
0.4 93.12 1.70 133.44 1.83
0.5 25.67 1.72 50.15 2.53
0.6 4.73 0.27 12.85 0.52
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Table S15: Computed self-diffusion coefficients of water (Dyaterseif) i Water-sucrose mix-
tures reported in Figure 5 of the main text. Temperature and pressure are 298 K and 1
atm, respectively. For the refined OPLS force field, LJ energy parameters (€) and partial
atomic charges (q) of the original OPLS force field?? are scaled by factors 0.8 and 0.95, re-
spectively. All self-diffusivities are reported in units of 10 m?/s. 95% confidence intervals
are computed from 5 independent simulations.

original OPLS?® | refined OPLS

Wsucrose Dwater,self 95% Dwater,self 95%
0.2 176.51 | 0.75 | 181.03 | 0.70
0.3 131.09 | 0.58 | 137.37 | 0.18
0.4 89.20 0.36 96.06 0.88
0.5 50.82 1.01 56.55 0.56
0.6 23.10 0.79 27.84 0.49
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Table S16: Computed Fick diffusion coefficients (Dpic) of water-sucrose mixtures reported
in Figure 5 of the main text. Temperature and pressure are 298 K and 1 atm, respectively.
For the refined OPLS force field, LJ energy parameters (€) and partial atomic charges (q)
of the original OPLS force field?3 are scaled by factors 0.8 and 0.95, respectively. All
diffusivities are reported in units of 107 m?/s. 95% confidence intervals are computed from
error propagation analysis based on 5 independent simulations for computed Maxwell-Stefan
diffusion coefficients and thermodynamic factors.

original OPLS? | refined OPLS

Wsycrose DFick 95% DFick 95%
0.2 43.46 2.15 47.28 | 3.01
0.3 29.14 2.34 37.09 | 2.27
0.4 21.45 1.32 27.88 | 1.55
0.5 12.61 1.02 17.35 | 1.81
0.6 5.75 1.24 10.70 | 3.11
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Table S17: Computed liquid densities (p) of water-glucose mixtures reported in Figure 6 of
the main text. Temperature and pressure are 298 K and 1 atm, respectively. For the refined
OPLS force field, LJ energy parameters (¢) and partial atomic charges (q) of the original
OPLS force field?? are scaled by factors 0.8 and 0.95, respectively. All densities are reported
in units of kg/m?. 95% confidence intervals are computed from block averages.

original OPLS? | refined OPLS

Welucose p 95% p 95%
0.2 1094.8 0.8 1091.1 | 0.8
0.3 1140.8 0.8 11354 | 1.0
0.4 1189.5 1.1 11824 | 1.1
0.5 12416 | 1.6 | 12324 ] 1.6
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Table S18: Computed thermodynamic factors (I') of water-glucose mixtures reported in
Figure 6 of the main text. Temperature and pressure are 298 K and 1 atm, respectively. For
the refined OPLS force field, LJ energy parameters (€) and partial atomic charges (¢q) of the
original OPLS force field?? are scaled by factors 0.8 and 0.95, respectively. 95% confidence
intervals are computed from 5 independent simulations.

original OPLS? | refined OPLS

Welneose | | 95% r | 95%
02 [091| 001 |1.06| 0.01
03 [090] 003 |1.12] 001
04 |095| 002 |121| 0.03
05 [097] 004 |1.34| 003
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Table S19: Computed shear viscosities () of water-glucose mixtures reported in Figure 6 of
the main text. Temperature and pressure are 298 K and 1 atm, respectively. For the refined
OPLS force field, LJ energy parameters (¢) and partial atomic charges (q) of the original
OPLS force field?? are scaled by factors 0.8 and 0.95, respectively. All shear viscosities are
reported in cP. 95% confidence intervals are computed from 5 independent simulations.

original OPLS? | refined OPLS

Wglucose 77] 95% ﬁ 95%
0.2 1.35 0.02 1.29 | 0.08
0.3 2.23 0.06 |2.01| 0.15
0.4 4.68 0.23 |3.61] 0.27
0.5 13.38 | 046 |845| 043
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Table 520: Computed self-diffusion coefficients of glucose (Dgiycose seir) it water-glucose mix-
tures reported in Figure 6 of the main text. Temperature and pressure are 298 K and 1
atm, respectively. For the refined OPLS force field, LJ energy parameters (€) and partial
atomic charges (q) of the original OPLS force field?? are scaled by factors 0.8 and 0.95, re-
spectively. All self-diffusivities are reported in units of 1072 m?/s. 95% confidence intervals
are computed from 5 independent simulations.

original OPLS? | refined OPLS

Welucose Ds,sucrose 95% Ds,sucrose 95%
0.2 463.13 | 4.43 | 517.54 | 3.67
0.3 283.99 | 4.58 | 346.76 | 1.16
0.4 146.87 | 0.26 | 204.08 | 0.91
0.5 57.84 0.68 95.73 1.63
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Table S21: Computed self-diffusion coefficients of water (Dyater seif) i Water-glucose mixtures
reported in units of Figure 6 of the main text. Temperature and pressure are 298 K and 1
atm, respectively. For the refined OPLS force field, LJ energy parameters (€) and partial
atomic charges (q) of the original OPLS force field??® are scaled by factors 0.8 and 0.95,
respectively. All self-diffusivities are reported in units of 10~ m?/s. 95% confidence intervals
are computed from 5 independent simulations.

original OPLS? | refined OPLS

wglucose Ds7water 95% Ds,water 95%
0.2 179.73 | 0.29 | 185.40 | 0.47
0.3 132.45 | 0.37 | 139.80 | 0.51
0.4 88.89 0.29 97.20 | 0.27
0.5 52.23 0.44 09.72 1 0.29
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Table 522: Computed Fick diffusion coefficients (Dgic) of water-glucose mixtures reported
in Figure 6 of the main text. Temperature and pressure are 298 K and 1 atm, respectively.
For the refined OPLS force field, LJ energy parameters (€) and partial atomic charges (q)
of the original OPLS force field?3 are scaled by factors 0.8 and 0.95, respectively. All
diffusivities are reported in units of 107 m?/s. 95% confidence intervals are computed from
error propagation analysis based on 5 independent simulations for computed Maxwell-Stefan
diffusion coefficients and thermodynamic factors.

original OPLS? | refined OPLS

Wglucose DFick 95% DFick 95%
0.2 56.50 2.59 64.75 | 2.70
0.3 41.24 1.72 49.90 | 3.07
0.4 28.42 2.18 37.70 | 2.13
0.5 16.91 1.08 25.53 | 2.19
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