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Solubility and Metastable Zone of Aspartame in Ethanol-Aqueous Mixture

QI Huichen, LENG Yixin*

(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The solubility and super-solubility of aspartame in ethanol-aqueous mixture with different ethanol mass fractions
at 5-60 ‘C were determined, and the apparent nucleation order m was calculated. Meanwhile, the nucleation rate equation
was achieved. The surperstaturation curve and metastable region of aspartame were obtained. It was found that the solubility
data could be described well by the model of 14 equation; in addition, the influences of temperature, solvent composition,
cooling rate and agitation rate on the width of metastable zone were explored. The results showed that the solubility of
aspartame in the selected solvents increased with an increase in temperature and ethanol mass fraction, and a synergistic
effect on solubility was observed at w = 0.5 (:m/m). Contrary to the solubility, the width of metastable zone decreased with
increasing temperature and ethanol mass fraction; under the same experimental conditions, either decreasing agitation rate or

increasing cooling rate may broaden the width of metastable zone.
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Fig.1  Schematics of the apparatus used to determine metastable zone
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Fig.2  Comparison of our experimental data with literature data

reported for aspartame solubility

2 GRS

2.1 CPETERE

25 IR 10 7 B R E T A S P R T ) A
KFo [EARSG IR R FXAAR T &, 38 H ]
[ PR AE VA ) P VR R SRR, IR A NS i T
i 108 HH 3 L ARA R AR R DL RO &5 s T 2 AL B S A
OBl o H SCRRARIE , B 5y R AR 7K ) d K AR B2 2
N 1% (25 °CH ", ZWERIK VR A R AT LA I B
LT RV AR R, A SRIGINAE 1 ) 3 B B A £ I VR 15 VA 5
TR RL .

B 447 L AR EE/ (/100 @)

E3  RTEHERENCEREBSBMEEREL
Fig.3  Solubility variations with w and temperature
F P13 AT, ] 307 S 8 71 o ) A P52 ) 2 7MKL
X (5~25°C) P&, MAETERK (30~60 C) X4



XAERBEE E65o

f

=H

B, ULRATEASFIMEEE N, B0y EE A MR A LR R s
FAEZR, YRE&ET25 O, BESRER S, &8
AENGE SR RS T2S O, R BURIERIR. M
B3R A, TR & thw=0.5, [t L AR oK. 2
w<<0.58 7 ELER TE LBEAZK I JTIE SR 2R () v A P i
& OB s 2w >0.50F, BT ELE
B R BB N BEAK (VST 100% 2
FEFHD , SEELRER N B RO,
22 TR REE

19814F, BuckowskiZ%" R4 [&] V7 75 ff AH 1 18 42
H T AR

1—x

In (1+4

1 1

m

X

A OB EEE VIR R T, 90T

ESLEH FR R /K AR N AR AT T 0 5 i P 5 19t K T A
IR 24

£1 ABRSHEERALR

Table1l Parameters of i equation

w A h R

0.1 2.317 2 600 0.999 7
0.2 1.635 3288 0.999 5
0.3 5.278 1155 0.999 7
0.4 7.772 800.5 0.999 0
0.5 5.549 1033 0.999 9
0.6 4.967 1184 0.998 4
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Fig.4  Metastable zone of aspartame in different solvents
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Fig.5  Effect of cooling rate on the super-solubility
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