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of Edible Oils by Near-infrared Spectroscopy

Yu Xiuzhu' Zhang Jingya' Li Qinghua' Xu Chunjin' Gao Jinming’
(1. College of Food Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Science, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract

For automatic determination of acid value and peroxide value of edible oils, using edible oils as raw
materials, calibrations were developed and validated for determination of acid value and peroxide value by
near-infrared spectrometer with continuous samples injection cell. The correlation coefficient R and the
root mean square errors of prediction ( RMSEP) of the calibration for acid value were 0.987 3 and
0. 114 mg/g in range of 5 500 ~4 600 cm ~' with baseline correction point at 6 524 cm ™' and 4 823 ¢cm ™
and standard normal variant (SNV). The R and RMSEP for peroxide value of calibration were 0.995 8
and 0. 90 mmol/kg in range of 6 050 ~4 450 cm ™' with first derivative and Norris filter. The results of
blind samples validation were good, the calibrations were workable, throughput of 90 samples can be
achieved per hour.
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Tab.1 Analysis for true acid value and

peroxide value of edible oils

. 73y i A
B ) '
/mg-g ! /mmol -kg ™!
U 0.14 ~3.22 0.40 ~33.16
KIE4E (110)
Y {E 0.554 9.437
PN 0.19 ~1.71 0.61 ~32.15
IIE4E (40)
S 0.534 9. 487
1.2 {4=§

B3P i A DTGS Kl #5 ) ABB Bomen
il B 50T 21 A A A (& K L 58 Bomen 23 H]) |

233 A Gilson H sh 3 % ( £ [H Gilson A ] ) (i Y
IG5 (NS K Vissers 22w ) (B 1) KA B 5 AL
R IR R A R S R R (R 2)

B B shar B f fa
Fig. 1 Schematic diagram of automatic analyzer
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Fig.2 Diagram of cell for continuous samples injection
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Fig.3 NIR spectra of edible oils
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Tab.2 Results of calibrations with different preprocessing

for acid value of edible oils

i v St 1 » RMSEC
/em ™! poE:l /mg-g !
4914 ~4613 A S 1 0.970 1 0.145
4914 ~4613 —Birsk 5 0.978 1 0.125
4914 ~4 613 ZHk S 0.9653 0. 157
9000 ~4 500 MSC + — sk & 0.960 8 0. 166
9000 ~4500 JFH5IEi%(9085,10192)  0.978 3 0.124
5500 ~4 600  JEEAEI%(6524,4823)  0.987 6 0.094
5500 ~4 600 SNV (6524,4823) 0.989 7 0. 082
5500 ~4 600 MSC 0.986 7 0. 097

mi % 2 WH 7R BRGE FELA 5 500 ~ 4 600 cm ™
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Fig.4 Predicted vs reference acid value of

edible oils in calibration set
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Predicted vs reference acid value

of edible oils in validation set
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Tab.3 Results of calibrations with different preprocessing

for peroxide value of edible oils

ek i X RMSEC

/em ™! Ak # /mmol-kg ™!
8 000 ~ 4 450 J i i 0.9949 0.88
8000 ~4450 NF(15,6) + —BiskKS  0.9960 0.78
8 000 ~ 4 450 SF(13,3) 0. 965 4 2.27
6 050 ~4 450 JE G 0.984 7 1.02
6050 ~4450  SF(13,3) + —fsk&  0.9829 1.10
6050 ~4450  NF(15,6) + —frsk&  0.9953 0. 84

Hi & 3 W, fE i A A B R R SR R R, T
8 000 ~4 450 em ' i Bl N % B 45 % 3% F1 Norris 5
BOFH + — B sk S i 2B AOCR BB, MR B R
4% 535 3 0.994 9 F 0.996 0, 4 IF 1% 2 ¥ 7 AR
RMSEC 43 %] 24 0. 88 mmol/kg #1 0. 78 mmol/kg,
HEEAR &Ml Norris R 1 + —BioR &, 7E
RS, A I 4 70 56 90 8 v S5 3000 {0 0 {1 5C &%
srAnnE 6 FE 7 R, WuEdE R 50.9958,
RMSEP 5 0. 90 mmol/kg,

357 p=0.996 0
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