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Abstract

This study was conducted to measure fat contents of potatochips by near infrared spectroscopy (NIRS). Both
potatochip powder and potatochips were used to find correlations between the absorbance at certain
wavelengths and the fat contents. Based on the correlation analysis, linear regression models predicting the fat
contents were developed to predict the fat contents. Artificial neural network (ANN) models were also de-
veloped. Predicted values were compared to the measured ones. The regression and the ANN model predict-
ing the fat contents of potatochip powder had determination coefficients of (.93 and 0.92, and standard errors
of prediction (SEP) of 1.29% and 1.17%, respectively. The correlation analysis of potatochips showed that
the determination coefficients were low. Therefore, the fat contents of not potatochips but potatochip powder

could be measured by NIRS.
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Fig. 1. Shape and dimension of cuvette
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Fig. 2. Measuring position in potatochip (a) Convex sur-
face of potatochip, (b) Concave surface of potatochip
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Table 1. Simple statistics of fat content in potatochip
powder and potatochip

Potatochip powder Potatochip

Calibration Prediction Calibration Prediction

Number 23 18 50 35
Range (%) 33-45 33~42 34.30~60.68 35~57.22
Mean (%) 38.44 38.29 46.06 45.86
Standard 2.87 2.48 6.12 5.99
deviation (%)

Fig. 3. Multi-layer perception model with back-pro-
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Fig. 4. Process of calibration development for det-
ermining the content of fat in potatochip
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Fig. 5. NIR spectra of the potatochips containing dif-
ferent content of fat

Table 2. Variable having high correlation coefficient
for potatochip powder

Potatochip powder

Variable Variab] Correlation
rable coefficient (r)

lOg(l/Rmn) 0.203
lOg(]/szo) 0.337
Log(1/R) log(1/R120) 0.294
log(1/Rz350) 0.233
. log(l/Rmsn)/log(l/Rmn) 0.900
Ratio of log(I/R) 10 (1/R ur)log(I/Ring) 0919
. log(l/Rzum)‘lOg(l/me) -0.906
D‘lgf;’e(‘;j;)"f log(1/R orlog(1/Rism)  0.896
IOg(l/Rmao)'lOg(l/Rum) 0.962
d’log(1/R j3) 0.511
2nd derivative of d’log(1/R 1450) -0.525
log (1/R) dlog(1/R ) 0.434
dlog(1/Rym) 0.626

"Variable with maximum coefficient of determination
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Fig. 6. Relationship between NIR data predicted by re-

gression model and fat content measured by Soxhlet
method for potato-chip powder (calibration)
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Fig. 7. Relationship between NIR data predicted by re-
gression model and fat content measured by Soxhlet
method for potato-chip powder (prediction)

Table 3. Structure of neural network used

Value
log{1/Ri330)-10g(1/R 1200)

Input variables

Number of input node 1
Number of hidden node 3
Number of output node 1
Learning rate 0.05
Leamning mode batch type
Sweep 20,000
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Fig. 8. Relationship between NIR data predicted by

neural network model and fat content measured by
Soxhlet method for potato-chip powder (calibration)
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Fig. 9. Relationship between NIR data predicted by
neural network model and fat content measured by
Soxhlet method for potato-chip powder (prediction)
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Fig. 10. NIR spectra of potatochip with two measur-
ing position

Table 4. Ratio of wavelength having high correlation
coefficient of potatochip

Variables Correlation coefficient (r)
log(1/Rs)/10g(1/R1<3) -0.480
log(1/R c:0)/10g2(1/R 117) -0.465
log(l«”Rnho)/log(llezxo) 0.460
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