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Natural state materials contain a lot of available nutrient components. Among them, natural nutrient substances are utilized
not only as the ingredient of functional foods but aso as the excipients of functional cosmetics and pharmaceutic. Of these
nutrient substances, solubility parameters of each components were calculated to choose the most suitable solvents for
solutions. The solubility parameters for each components were composed of the dispersion contribution of the molecular at-
tractive function, the polar contribution of the molecular attractive function and the contribution of the hydrogen bonding
force. The chi parameters ( x 1) were calculated with the information of the solubility parameter for the solute and solvent
and were used as the criteria for the optima solute-solvent pair. The optimal solvents were suggested with the numerica
vaues of chi parameters for some amino acids.
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Table 1. Solubility Parameter Component Group Contributions Method
of Hoftyzer and van Krevelen[11].

Structural group. -z chr:”/mol) @2 - chr:”/mol) (J/ihol)
-CHs 420 0 0
-CHa- 270 0 0
-CH- 80 0 0
=CH- 200 0 0
=Cc < 70 0 0

© 1430 110 0

@) 1270 110 0
-OH 210 500 20000
-COOH 530 420 10000
-NH. 280 0 8400
-NH- 160 210 3100

-S 440 0 0

ring 190 0 0

one plane of symmetry 0.5x
two plane of symmetry 0.25x
more plane of symmetry 0x
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Table 2. Solubility Parameters for Typicad Amino Acids Cdculated
by VKH Method a 298.15 K

Vaine Methionine Alanine
e o i
HyN—CH—C—0H Lz ”
structural formula le HN—CH—C—0H
CH—CH, l |
CHy L, Chy
molecular weight 171, 14920 89.09
(g/moal)
density
( g/cm3) 1.063 1.206 1.161
molar volume 11021 12372 76.74
(cm/mal)
Jd 16.15 18.27 16.68
Sp 8.33 7.42 11.96
Sh 16.61 15.68 19.90
Ot 24.62 25.19 28.59
) 1[ (J/cms)l/z]
AG, = RT[(‘z’l/Nl)ln% + (¢2/NQ)IH¢Q +X12¢1¢2} (10
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Hildebrand-Scatchard 71215 ARg-ahd 2408 71 gafjabgd o =3
e S Hog Fo & 4 Qlrii3).
AR 1/2 AR 1/2\2
_ 1 _ 2
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o). ol ARk A 4 (3] SelE etuelE 8o ket
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AH, = V(8 =8 )¢, (12)
w3 dEZY] -2 23} 752 Fory-Huggins interaction parame-
terg oz el A 5 Qi

AH, =KTN ¢y, (13

2] (12), (13) Flory-Huggins interaction parameter&ro.2 4 z|ahd
ohEah o] ¥ ¥rH14,19].

(s, —5,)?

X12 = U(Rﬁ) (14
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Sslst Ml 203 M 3%, 2009

Table 3. Solubility Parameter for Selected Solventd8]

Solvents NO. \ dd Sp Oh Ot
Benzene 1 894 184 0.0 20 185
Hexane 2 131.6 149 0.0 0.0 14.9
Acetone 3 74.0 155 104 7.0 19.9
1,4-Dioxane 4 85.7 19.0 18 74 205
Chloroform 5 80.7 17.8 31 5.7 189
Chlorobenzene 6 102.1 19.0 4.3 20 19.6
Methanol 7 40.7 151 123 223 296
Ethanol 8 585 15.8 8.8 194 265
1-Propanol 9 75.2 16.0 6.8 174 246
Water 10 18.0 155 16.0 423 47.8

A4 ST ke ek 919 A8 ARgsle] of%o] shssic,

At gehE glo] ASTE S, xy, < 05 HelelA Suljel

it &4e] A gal dedol Jﬁoﬁlf A& oZ53Eri16,17].
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Figure 1. Solubility parameters of vaine and solvents displayed in
3-dimension graph.
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Figure 2. Solubility parameters of methionine and solvents displayed
in 3-dimensiona graph.
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Figure 3. Solubility parameters of aanine and solvents displayed in
3-dimensiona graph.

Table 4. Chi Interaction Parameter Calculated with Solubility Parameter
a 298.15 K

Solvents Valine Methionine Alanine
Benzene 1.35 1.61 3.66
Hexane 5.01 5.61 9.94
Acetone 0.65 0.82 2.23
1,4-Dioxane 0.59 0.77 2.28
Chloroform 1.05 127 3.03
Chlorobenzene 104 129 3.34
Methanol 0.41 0.32 0.02
Ethanol 0.09 0.04 0.10
1-Propanal 0.00 0.01 0.48
Water 3.90 371 2.68

of st falleS Mtk sHAIRE A7d 3 &l digt §u] AHeo]

Fo] 2K oFgkth whEhA o] dtel] 9%k HhH-2 1Al g <]
Aes Ao sk 7les Al Qi

4.4 B

2 AGellA AAISE Wel o3l Akt Az vaine, methionine,
danine= methanol, ethanol 7] 1-propanol ¥ 2 guljo] &3f =
T e ASE AF =itk AR ol & A B Tl AHE
Slell g3l 4 e A SAREE drERdth A=A QL 3ol 4
vh He=AE APE Sate] Elalof st 3 o] AgtellA] AA
SHE T2 Qo Al disl Eof A8 siob ok ARl &8
< A% &nie Aag AAE S o 944 & 5 Ak

B A= 20088hd E wofst Ate] 2| el QJaiA w9l
om, o]ef] ZTAIEF YT
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