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Abstract

The values of water activity in the different concentrations of NaCl and sodium lactate were measu-
red by hygrometer in the water-sorbitol systems. Interaction of NaCl and sodium lactate was evaluated
by Raoult’s law. The discrepancy between experimental and theoretical value by the Raoult’s law
was defined as interaction between water-sorbitol and added solutes in the systems. The changes
of interacted water and solutes were observed in whole range of water activity. The value of interacted
water (water: sorbitol=1 . 1.1241) obtained by added sodium lactate was found to be higher than
sodium chloride. The amount of interacted solute reached maximum about Aw 0.87, while the interac-
tions between added solute and sorbitol showed an increasing tendency below Aw 0.87.
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Fig. 1. Comparison of theoretical and experimental cur-
ve of Aw, and changes of interacted water content as
affected by sodium chloride at 25°C
0—00: Theoretical Aw, B—M: Experimental Aw, @—@:
Interacted water content
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Fig. 2. Comparison of Aw depression by solute with
theoretical value from Raoult’s law at 25°C
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Fig. 3. Comparison of theoretical value of Aw and ex-
perimental Aw as affected by solute at 25°C

®—®: Theoretical value (sorbitol), 7~ — :: Sorbitol, A— a:
Theoretical value (NaCl and sodium lactate), _-~_’: So-
dium lactate, ~A—~.: Sodium chloride
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Fig. 4. Relationship between experimental Aw and inter-
acted water content as affected by solute at 25°C
@—®: Experimental Aw (sorbitol), @—M: Experimental
Aw (sodium lactate), A—a: Experimental Aw (sodium
chloride), <—7): Interacted water content (sorbitol),
_'—"1: Interacted water content (sodium lactate), A—A:
Interacted water content (sodium chloride)
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Fig. 5. Relationship between experimental Aw and inter-

acted water content by mixture ratio and sodinm lactate

at 25°C
®—@: Interacted water content (Water: Sorbitol=1 :
0.5322), v—V¥: Interacted water content (Water: Sorbi-
tol=1: 0.7619), B— M Interacted water content (Water:
Sorbitol=1: 1.1241), a—a: Interacted water content
(Water: Sorbitol=1: 1.7858), @ @: Interacted water
content (Water: Sorbitol=1 : 2.5292), :"—: Experime-
ntal Aw (Water: Sorbitol=1 : 0.5322), ©— %7: Experime-
ntal Aw (Water: Sorbitol=1 : 0.6719),
ntal Aw (Water: Sorbitol=1 ! 1.1241), -
ntal Aw (Water: Sorbitol=1 ! 1.7858),
ntal Aw (Water: Sorbitol=1 : 2.5292)
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Fig. 6. Relationship between experimental Aw and inter-

acted water content by mixture ratio and sodium chlo-

ride at 25°C
@—©®: Interacted water content (Water: Sorbitol=1
0.5322), v—V: Interacted water content (Water: Sorbi-
tol=1: 0.7619), @—M: Interacted water content (Water:
Sorbitol=1: 1.1241), A—a: Interacted water content
(Water: Sorbitol=1 : 1.7858), @—@: Interacted water
content (Water: Sorbitol=1 : 2.5292), ©>—: Experime-
ntal Aw (Water: Sorbitol=1 : 0.5322), <7—: Experime-
ntal Aw (Water: Sorbitol=1 : 0.7619), "1— !

i Experime-
ntal Aw (Water: Sorbitol=1: 1.1241), A~ ~: Experime-
ntal Aw (Water: Sorbitol=1 : 1.7858), :"---": Experime-

ntal Aw (Water: Sorbitol=1 : 2.5292)

Ao etk e, NaCle) S

AwE 0.859)7}7] Abs aba-E SReko

& Holrprh o] A4 el4el iz A Frlsledl ol

NaClo] ZAAsES= o4 4 Walo] o3 7o

A}E=c) o] A= Bone 3} Ross' "7} A& g Axle}
dx st 9ok

Fig. 5, 62 &3-7Au]7} oh& sorbitol 4ol so-

kS Foreda drbgdl et

D AEabgEl e ofe

°]°ﬂ w2 sorbitol 894 2

= Hrleke] ZEvlo| e} $RIPr:=

ol 2] = ’éf’;}g Holi}, o]e] u}E l\]—izl_ogl ESTIS)

oFe) Wshe e ol btk % FRBHE 4

j=}
dium lactat = NaCl

it

uraw ol

!

Hjoll A =23} sorbitole] FHEAI7) 1 112412 o)
A3 AER R oFo] b3 Wol el o ok

NaClEt} sodium lactate® A7}31-¢ w o] wd e}

wrow, 7 E3F-Au7} 105229 9 sodium lactate
2 NaCle] Hrw)E zhzk 01644 2 01701747, =gk
ERFACE 11076199 Wi o]5e) s 47
01880 % 013257472 F7HAZHTE Hrbd SA 55
dEtgske e ke gtishe A%E F a9
A5 28-S Holn], £A 5] Y7n|E o) o)A Z74A 7
e TR Aurge] felM e dEzAgen

Wlsls 7 ee vehlw Qi) o}i= water-sorbitol sy-

0.10

0.08
0.06
0.04
0.02
0.00
-0.02
-0.04
-0.06

~0.08

(g water/g sodium lactate)

Interacted water content

-0.10

-0.12

—0.14 1 ) 1 1 L 1
060 0.65 070 0.75 080 085 090 0895

Water activity

Fig. 7. The changes of interacted water content in wa-

ter-sorbitol system by mixture ratio and solute at 25°C
®—®: Water: Sorbitol=1 : 0.5322+ various conc. of so-
dium lactate, ¥—¥: Water: Sorbitol=1 : 0.7619+ va-
rious conc. of sodium lactate, H—M: Water: Sorbitol=1
© 1.1241 +various conc. of sodium lactate, A-—a: Water:
Sorbitol==1 . 1.7858+various conc. of sodium lactate,
—": Water: Sorbitol=1 : 2.5292+ various conc. of so-
dium lactate
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Fig. 8. The changes of interacted water content in wa-

ter-sorbitol system by mixture ratio and solute at 25°C
©®—@®: Water: Sorbitol=1 : 0.5322+ various conc. of so-
dium chloride, ¥—Ww: Water: Sorbitol=1 : 0.7619+ va-
rious conc. of sodium chioride, ®—mM: Water: Sorbitol=
1:1.1241+various conc. of sodium chioride, a—a:
Water: Sorbitol=1 : 17858+ various conc. of sodium ch-
loride, O—0O: Water: Sorbitol=1 : 2.5292 + various conc.
of sodium chloride
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Fig. 9. The changes of interacted solute content in wa-

ter-sorbitol system by mixture ratio and solute at 25°C
@—@: Water: Sorbitol=1 : 0.5322+ various conc. of so-
dium lactate, O—O: Water: Sorbitol=1: 0.7619+ va-
rious conc. of sodium lactate, @—M: Water: Sorbitol=1
. 0.5322 + various conc. of sodium chloride, (3—{1: Wa-
ter: Sorbitol=1 : 0.7619+ various conc. of sodium chlo-
ride
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