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Abstract: In the present study, a multi-layer perception neural network and Radial Basis Function (RBF)
network were used to model of extract form lotus seed liquor lees of furfural content. Artificial newral network
were used to model extract furfural from lotus seed liquor lees and comparison with the results obtained from
a regression analysis. Owing to the furfural in lotus seed liquor was easy to mix with organic matter in any
proportion. The appropriate extraction conditions guaranteed the maximum extract from lotus seed liquor lees.
This study provided a theoretical basis for the production of liquor.
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INTRODUCTION

The Chinese herb 'Lian-Zi' which 1s the seed of the
nymphaeaceae aquatic herb. It has been used for
medicinal purposes, such as an astringent, tonic and
sedative in oriental cultures (Yen et al., 2005). Recently, it
has been indicated that lotus seed has an anti-aging effect
and enhances mmmumty. The embryo of the lotus seed has
multiple medicinal purposes, such as invigoration of the
spleen, anti-diarthea, kidney tomc, heart tomc and
astringent. it has been recorded as a traditional Chinese
drug in the Chinese Pharmacopoeia. Lotus seeds contain
substantial amounts of embryos which 1s not only
including phospholipids, proteins, amino acids, vitamins.
(3, 1992; Zheng et al., 2003). Lotus seed liquor used the
Hunan red lotus powder which were wipe off the lotus
seed as wine accessories. the active material are dissolved
into the liquor, which can improve the health care
performance of liquor and add the value of lotus seed.

Considerable effort 13 spent worldwide to characterize
and control foodstuff, mn order to ascertain their
composition and safety. The role of furfurals in food has
been highlighted for different kinds, such as honey,
coffee, concentrated grape juice, baby food, balsamic
vinegar.

Owing to the furfural was easy to mixed with
organism in any proportion. The appropriate
extraction condition was not only guaranteed the
maximum extract from lotus seed liquor lees, but also
provided a theoretical basis for the extract from

lotus seed liquor lees by methanol. This study
was used to optimize the conditions of furfural extraction.

Artificial Neural Network (ANN) 1s considered as a
biological neural network which 1s a mathematical model
has been gained as a tool in many disciplines of
engineering and science. The power of ANN depends on
its ability of learning linear and nonlinear relationships
from traming data without any knowledge about the
physics of the phenomenon. Artificial newral network has
been used m many kinds of fields.

Artificial newal networks have already been applied
to model processes such as prediction of cold spot
temperature (Llave et al., 2012), Estimation of the Canola
Oil Stability (Dehgham et al., 2012), drying behavior of
different food and agricultural materials such as carrot
{(Erenturk and Erenturk 2007; Kerdpiboon et al., 2006),
banana (Mohebbi et al., 2011), ginseng (Martynenko and
Yang, 2006), cassava and mango (Hernandez-Perez et al.,
2004), storage quality of fresh-cut green peppers
(Meng et al., 2012) and osmotically dehydrated kawi frunt
(Fathi et al. 2011).

However, there 1s no published data in model of
extract from alcohol of furfural content. The purpose of
this study was to investigate the effect of extracting time,
methanol concentration and fowr different temperatures
on furfural content of extract lotus seed liquor by
methanol. ANN models were developed to predict furfural
content for extract lotus seed liquor using multi-layer
perception neural network and Radial Basis Function
(RBF) network and compare their accuracy.
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MATERIALS AND METHODS

Samples preparation: Lotus seed liquor lees tank samples
were cleaned and then they were transferred into a
hot-air-diying oven at 105°C for 12 h. The dry matter were
ground to pass through an 80 mesh sieve and stored at
refrigerator to further chemical composition analyses.

Extract solution: Lotus seed liquor lees samples were
crush by using a domestic grinder. Prior to furfural
extraction 3 g of ground samples were mixed with 50 mL of
different concentrations (50, 70 and 100%) of samples.
The mixtures were heating in water bath at different
temperature (20, 30, 40, 50°C) and different time (10, 20, 30,
40, 50, 60 mun). Then they were centrifuged at 8000 g for
15 min. One milliliter of supernatant detected for furfural
content.

HPLC Determination of furfural: The wine samples (3 g
each) were diluted to 50 mL with distilled water, then
filtered using a 0.45 pm nylon membrane filter and injected
(10 pL) into an HPLC system equipped with a diode array
detector and a temperature controlled column oven. An
Agilent C18 column (250x4.6 mm, 5 pm) was used as the
solid phase. The mobile phase consisted of 10%
acetonitrile and 90% of aqueous formic acid solution
(10 mM, v) was carried cut at a flow rate of 1 mL min ' at
25°C. The detector wave length was set at 285 nm. The
HMF content of the sample was calculated by comparing
the corresponding peak areas of the sample and those of
standard solutions of HMF after correcting for the lotus
seed liquor dilution.

Artificial neural network: In this study, multi-layer
perception neural network and Radial Basis Function
(RBF) network were used. The mput layer consists of
three  newrons  (extract temperatwre, methanol
concentration and extract time) and the output layer
contains one neuron (furfural content).

Moulti-layer perception network: A multi-layer Perception
Network is called “Universal Approximator” which was
the most popular ANN in engineering problems. It
contains three layers namely input, lndden, output layer.
Each input newons according to data, multiplying
their corresponding weights and putting the result in
non-linear transformation lLike the sigmoid transfer
function. And then summing the values and finally
adding bias. A multi-layer Perception Network was
designed using newral network toolbox in MATLAB 7.1.
Levenberg-Marquardt algorithm (Trainlm) was chosen as
training algorithm in this paper. As transfer function, a

linear transfer function (purelin) in first hidden layer and
a logarithmic sigmoid transfer function (logsig) in the
second layer were used. Choosing the appropriate values
of learning rate and momentum has strong effect on the
prediction accuracy of ANN. Under the test, learning rate
and momentum of 0.9, 0.1 was chosen:

. 1
logsug(x):m

Purelin (x) =x

In this study, 7 and 9 newons in first hidden layer
and second hidden layer with the lowest errors were
chosen. The performance of the networks was measured
by Mean Squared Error (MSE) and regression coefficient
{(1’) between the predicted value and experimental values.
The purpose of every training algorithm 1s to reduce error
by adjust the weights and biases.

Radial basis function networks: Recently, the Radial
Basis Function (RBF) neural network was widely used in
ANN. Owing to RBF network focused on enhanced the
training algorithms and exchanged basic architecture. Tt
has a desirable performance in classification and
functional approximation. In addition, the RBF network
also provided a valuable tool mn others application areas.
RBF network is divided into three layers: a transparent
mput layer, a hidden layer with large number of nodes and
an output layer. As the name imples, radially symmetric
was chosen as the activation function of the hidden layer.
RBF network used radially symmetric function as a "root”
to structure the hidden layer. In this way, the mapping of
input vectors directly mfluence on the hidden layer. This
mapping relationship can be confirms after the centre
point was confirmed. However, the mapping of the hidden
layer to the input layer was linear. Although the mapping
of input layer to output layer was nonlinear. But the
output layer for adjustable parameter was linear.
Therefore, the bias can be obtamed by means of linear
equations. Thus, it can improve the learming speed and
avold the problem of local minimum. An unsupervised
technique called k-nearest neighbor rule was most widely
in RBF network (Dehgham et al., 2012). Owing to the
output unit is normally linear, the convergence speed was
fast.

Training the neural networks: In this study, the
experimental data (72 data) were randomly split in three
groups: training (50%), validation (25%) and testing data
(25%). The first partition was traiming the network. The
second partition was used to the evaluation of the quality
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of training in the network. The last partition was used for
estimating the performance of trained network on new
data. The performance of the network was estimated by
Mean Squared Error (MSE) and regression coefficient (r’)
between multi-layer perception neural network and Radial
Basis Function (RBF) network. This study provided a
theoretical basis for the production of liquor.

RESULTS AND DISCUSSION

Modeling of the furfural content of extract from
lotus seed Liquor lees by methanol. Under the training, a
multi-layer perception neural network with 7, 9 neurons
for first and second hidden layer has r* and MSE of
1.5363, 0.98. However, Radial Basis Function (RBF)
network has * and MSE of 0.8412, 0.99. The performance
of multi-layer perception neural network and Radial
Basis Function (RBF) network between the experimental
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Fig. 1(a-b): Experimental vs. predicted values of furfural
content of extraction

values and the prediction values for test data were
plotted in Fig. 1. Tt is showed that the model with
lowest MSE and highest 1* is best to predict the furfural
content of extract from lotus seed wine was RBF neural
network.

CONCLUSION

In this study, the influence of operational parameters
on furfural content of extract from lotus seed liquor lees
was studied. There were positive correlation coefficients
between extracting temperature and furfural content. The
furfural content increased with the concentration
increased. There were negative correlation coefficients
between extracting temperature and furfural content. As
the temperature mcreased, the furfural content 1s
decreased. In addition, it was found that Radial Basis
Function (RBF) network has more precision than
multi-layer perception neural network.
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