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1- Classification and Regression Tree
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1-Multi-Layer Perceptron: MLP
2-Radial Basic Functions: RBF
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Tablel. curcumin stability in different Pickering emulsions
during storage at pH 2

Curcumin emulsion at different cellulose
concentration at pH 2 (pug/ml)

1 15 2 25 3
Day
22240 2.02+0 2.15+0. 2.03#0. 1.85%0.
! 09°  .03* 05 04 00™*
2 1.39+0 1.42+0 197+0. 1.81+0. 1.29+0.
.Ogcde .Ozcde Ozab 1Oabc O4de
3 0.67+0 0.80+0 1.63+0. 1.64+0. 1.02+0.
.Oofgh .Oofg Oszd Osbcd Osef
4 0.34+0 0.61x0 1.30%0. 1.41+0. 0.750.
.Osghljk .ngghlj Olde 10Cde 05fg
5 0.24+0 0520 1.02#0. 1.03+0. 0.150.
.O4hljk .O3ghljk 159f 04ef 02Ijk
6 0.19+0 0.43+0 0.82+0. 0.66+0. 0.050.
01"k 3k 4 01°" 01%
7 0.13+0 0.30+1 0.67+0. 0.10+2.  0.03+0.
ok - 56®  o1f" 5ok 01*
0.08+0 0.15+0 0.48+0. 0.64+0. 0.02+0.
8 0V 05% o5k 01N 01*

Table2. curcumin stability in different Pickering emulsions
during storage at pH 7

Curcumin emulsion at different cellulose
concentration at pH 7 (ug/ml)

1 15 2 25 3
Day
1 2200 1.92+0 1.98+0. 1.87#0. 1.570.
07? .02 03" oo™ 01"
) 17240 1.59+0 1.92+#0. 1.79+0.  1.43+0.
.09 04" 03™ 03%f oM
3 1.36+0 1.55+0 1.86+0. 1.74+0. 1.32+0.
.Oslmn O3IJ 05Cd Ozef 03mn0
4 13140 1.40+0 1.81#0. 1.52+0. 1.21#0.
.Oanp .02klm OGde 08“ 04qr
1.34+0 1.32+0 1.65+0. 1.3740. 1.02+0.
5 .03Imn .Olmno Oggh 02Imn OSU
1.29+0 1.25+0 1.48+0. 1.2240. 0.87+0.
6 .02"°P9 QoPar ogk 03P 09"
1.23+0 0.75+0 1.31+0. 1.18+0. 0.720.
T oo o4 og™  03® 15¢
8 1.27+0 0.73+0 1.05%0. 1.12+#0. 0.53z0.
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Table3. Evaluation of test data for Curcumin stability

ANN CART
R? RI\o/IA)SE R? RI\&SE
Algorith 09 03 The
m 5 2.85 netwo 6 11.04 degree of
rk Effecti importan
variab . Tective ce
Algorithm variables in
modeling
MLP
BFGS 70 3-6-1 day 1.00
R2 RMSE | BIAS
% %
0.7
Curcum | 10.50 Cellulose 0.71
in concentration
stability .
. netwo
Algorithm Tk
RBF pH 0.34
RBFT 3-13-1
ANN-MLP
R2=0.95
25
e ohserved data
E 20 e predicted data
E
a2 15
£
g
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5
05
00
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Figure 1. The variation of predicted curcumin stability
versus with: ANN model-MLP
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Figure 2. encapsulation efficiency of curcumin in
Pickering emulsions at pH 2 and 7
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ABSTRACT

ARTICLE INFO

The stability of curcumin and its encapsulation efficiency in emulsion
are among the most important factors determining its bioavailability and
absorption in the body. For this purpose, parameters affecting these two
factors, including time, pH, and cellulose concentration, were used as
input variables in the present study. Curcumin stability and
encapsulation efficiency were used as response variables in artificial
neural networks and decision tree algorithms. In this regard, cellulose
nanocrystal obtained from acid hydrolysis was used to prepare curcumin
Pickering emulsion with oil:water ratio of 5:95 and cellulose
concentration 1, 1.5, 2, 2.5, and 3% (w/v) and the encapsulation
efficiency and stability of curcumin were measured during 8 days. The
results showed that the encapsulation efficiency significantly increased
as cellulose concentration increased. Encapsulation efficiency at pH 7
was higher than at pH 2 (p<0.05). The curcumin content in the
emulsions prepared at pH 2 drastically decreased during storage, while it
was less degraded in emulsions at pH 7 after 8 days of storage. The
modelling results for curcumin stability and encapsulation efficiency
based on R2and RMSE% statistics showed that MLP 3-6-1 (R2=0.99;
RMSE%=10.00) and RBF 2-6-1 (R2=0.99; RMSE %=9.99) were had
more accuracy than other models. Finally, the results showed that the
artificial neural network algorithm performed better than the decision
tree in predicting cellulose Pickering emulsions' encapsulation efficiency
and curcumin stability.
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