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Transfer Enthalpies of Amino Acids and Glycine Peptides from Water
to Polyol Solutions

Qiu, Xiaomei Lei, Qunfang Fang, Wenjun* Lin, Ruisen
(Department of Chemistry, Zhejiang University, Hangzhou 310027)

Abstract Enthalpies of solution of glycine, L-alanine, L-serine, L-threonine, diglycine, and triglycine were
measured in water and aqueous solutions of D-mannitol, D-sorbitol and inositol at 298.15 K by an RD-496 II
microcalorimeter. Enthalpies of transfer of these amino acids and glycine peptides from water to aqueous
polyol solutions were calculated. It was shown that the enthalpies of transfer had negative values in the in-
vestigated concentration range, and decreased with increasing the concentration of polyol. The interactions

of the amino acid or glycine peptide molecules with polyol molecules were analyzed and explained from the

co-sphere model.
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Table 1 Enthalpies of solution of amino acids and glycine peptides in aqueous D-mannitol, D-sorbitol and inositol solutions at 298.15 K

AsotHn/(kTomol 1)

Polyol  m/(molekg ")
Glycine L-Alanine L-Serine L-Threonine Diglycine Triglycine
0 14.17°4+0.02 7.6010.01 11.30°+0.03 10.35£0.01 11.814+0.03 16.06“£0.01
0 14.20 7.67° 11.49¢ 10.33¢

0.0998 14.1410.02 7.591£0.01 11.27£0.01 10.34£0.02 11.53£0.03 15.46+0.04
D-Mannitol ~ 0.1996 14.08+0.04 7.5810.04 11.15%0.01 10.291£0.01 11.20£0.02 15.02+0.02
0.2997 13.9610.01 7.54£0.03 10.9810.04 10.241£0.01 10.87£0.01 14.52+0.04

0.3999 13.80+0.04 7.47£0.01 10.79£0.01 10.16£0.01 10.42£0.03 13.99%£0.01

0.4999 13.65£0.03 7.39£0.01 10.55£0.03 10.09+0.03 10.15£0.03 13.46%0.01
0.5997 13.4310.04 7.32£0.01 10.33£0.01 9.991+0.03 9.93+0.04 12.89+0.02
0.6998 13.23+0.01 7.23£0.03 10.18£0.02 9.851+0.01 9.66+0.02 12.41%0.03
0.7996 13.02+0.02 7.15£0.01 9.9510.04 9.73+0.01 9.49+0.01 11.99+0.03
0.0999 14.10%0.01 7.55%0.01 11.2140.02 10.30%0.01 11.414£0.03 14.89£0.02

0.1997 13.90+0.02 7.52%0.01 10.98+0.01 10.2340.03 10.924+0.02 14.26£0.01
0.2998 13.7310.02 7.46%0.02 10.7340.01 10.1440.04 10.444+0.01 13.59%£0.03

. 0.3997 13.51£0.01 7.3940.01 10.50%0.03 10.0240.04 9.97£0.03 12.96%0.01
D-Sorbitel 0.4999 13.35+0.01 7.28%0.01 10.3240.01 9.881£0.01 9.60£0.03 12.28%0.01
0.6003 13.2140.03 7.20%0.01 10.2140.01 9.77%£0.04 9.19£0.04 11.63%0.01
0.6999 13.02£0.04 7.09 £ 0.02 10.04+0.01 9.68+0.01 8.79+0.02 11.2140.02
0.7998 12.81£0.01 6.97+0.01 9.85+0.01 9.60+0.03 8.37+0.01 11.04%0.02
Inositol 0.1002 14.011+0.01 7.50+0.01 11.10£0.01 10.21£0.01 10.97£0.03 13.724+0.02
0.1996 13.86+0.01 7.41£0.01 10.78 £0.01 10.11£0.04 10.31£0.02 12.74%+0.02
0.3001 13.61£0.02 7.37£0.01 10.56£0.02 10.01+0.03 9.61+0.01 12.09+0.01
0.3997 13.40+0.01 7.23£0.01 10.24+0.01 9.891+0.04 9.16+0.03 11.26%0.01
0.5001 13.31£0.03 7.19£0.01 9.99+0.01 9.76+0.01 8.78+0.03 10.26%0.03

0.6002 13.22£0.01 7.09£0.02 9.8810.01 9.71+0.03 8.421+0.04 9.91%0.01

“This work; ” Ref. [9]; * Ref. [10].
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Figure 1 Transfer enthalpies of amino acids and glycine pep-

tides from water to aqueous D-mannitol solutions at 298.15 K

m, glycine; o, L-alanine; A, L-serine; V¥, L-threonine; <, diglycine; », trigly-

cine
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Figure 2 Transfer enthalpies of amino acids and glycine pep-

tides from water to aqueous D-sorbitol solutions at 298.15 K

m, glycine; e, L-alanine; A, L-serine; ¥, L-threonine; <, diglycine; P, trigly-

cine

LW R B R i A (s, R AR S5 AR
TEM. AEZ TRk HR, @Ry T BRI NS T
AL AL, PrUAsa IR 115 2 JURESr 1 IR A LA
I EZASE: (DEE> T I—OH ZERI S & FER 7> 1M
P 7 Sk R Z E 2R K- T A AR, Xl
AT, (2)EE7 3 I—OH e[ 5 & R 1R 7 10 i
PR AR R 141 2 18] PR 2% 7K - K AR A T DURe I 231
IR AR AR R 11 5 G A 1 VA P 0 1 Sk i 0 22 1)
Mg K— 18 A LA, XIEBRAT IE Ttk 3)RE T
IR AR A AR 11 5 U R R 7 r [ A AR P 3 P 2 T
GBI AR, XA IE DTk,

FEARZR T, 4 Pl SR WK S 2 SU R 101
MG 90 Gufl, KRR 1 (—OH JE [ H& AR /)

0 -
ﬁ:’Q —
. 4\ Ql\:\\i\!
—_ o \4 o
5 21 \4
5 | \ \<\
owr] _3 i
% 1 ’\ <\<
ER >\
4 ]
54 ’\
6 ~,
T T T T T T T T T T

—
00 01 02 03 04 05 06

minositol/(mOI'kg_l)

B3 SRR A KBRS AT IS RS 45(298.15 K)
Figure 3 Transfer enthalpies of amino acids and glycine pep-
tides from water to aqueous inositol solutions at 298.15 K
m, glycine; o, L-alanine; A, L-serine; V¥, L-threonine; <, diglycine; », trigly-

cine
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Table 2 Concentration coefficient (dA.H,,/dm) of transfer enthalpies for amino acids and glycine peptides

(dA H/dm)/(kJsmol 2kg™ ")

Glycine L-Alanine L-Serine L-Threonine Diglycine Triglycine
D-Mannitol —1.49 —0.58 —1.78 —0.77 —3.02 —5.13
D-Sorbitol —1.74 —0.78 —1.87 —1.01 —4.31 —6.28
Inositol —1.68 —0.84 —2.51 —1.09 —5.61 —9.59
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