28 % G2 b= Vol. 28, No. 2
2008 4F 2 H ACTA OPTICA SINICA February, 2008

R E . 0253-2239(2008)02-0326-05

W7 FHEL A 3% B A P Ao 00 T A 1 S vt i )
MK

BRE K B XA OM B

GHTL KA R 5 TS &R 5B, Wil sul 310029)

WEE R H R I 0 B AN A ) A AR b 24 F AR AT B Y A b o A RERR L H
2RI, A S TS 3 S AL B T R AR I A v i T R R R TR 0 e H 4R T o AR A Y BB
SR TR Y A TR A Tk R A o 0 B R AT DR e SE R AR R R i AN TR R R T R R AT R R
2 BUAT A FE R AR ST £ AR G SO A R R S H M TR A T IEAT A BT AR B AT 0 o R Bk it 2R L O 4 A
S35 AT R0 S 1] A 47 1 2 I 4% S [ DA AR G S K S 6 45 SR A 2 O AR R 25 TIUME. Prse LA A G R B - BEAT
T A A R B A & Y 45 R Pruse = 3. 6376, 0= 0. 9950, T H vl o & A 45 RN Prus: = 1. 4764,
r=0. 9795, il A AR & B 45 5l Pruse = 1. 2859, 7=0. 9247, 255 32 B, B FH 9% 3% 40 7 J7 155 BB 08 4% 4 A ) H
R S H Il T T R ER A H I h

(@R ERA¥SEYEAR MR ARG AR E A s R T s R AR B 4 %
hESES TH744.1 XERERIRED A

Rapid Detection of the Quality Indicators in Glycerol Monolaurate
Products Using Fourier Transform Infrared Spectroscopy

Feng Fengqin Zhang Hui Wang Li He Yong
(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhow, Zhejiang 310029, China)

Abstract Glycerol monolaurate (GML) is a food additive which is widely used. The products prepared by
esterification of glycerol and lauric acid followed by molecular distillation have lauric acid, glycerol and other
impurities. To detect the glycerol monolaurate, lauric acid and glycerol in the products is a very tedious process using
traditional methods such as chemical titrimetry and gas chromatography. For fast quality detection of the products
that has been analyzed on gas chromatography, Fourier transform infrared spectroscopy (FTIS) was used in this
study. Principal component analysis (PCA) and back-propagation artificial neural networks (BP-PANN) were used to
build the regression model. Then this model was used to detect the glycerol monolaurate, lauric acid and glycerol of
samples in the validation set according to their spectra. Root mean square error prediction (RMSEP) and correlation
coefficient () of prediction were used as the evaluation standards, the predicted results of GML was Pgysg =
3.6376, ¥=0.9950, the predicted results of glycerol was Pgrysg = 1.4764. »=0.9795 and the predicted results of
lauric acid was Pgysg =1.2859, r=0.9247. The results indicated that it was feasible to detect glycerol monolaurate,
lauric acid and glycerol content using spectroscopic technique.

Key words medical optics and biotechnology; Fourier transform infrared spectroscopy; quality detection of glycerol
monolaurate; principal component analysis (PCA) ; back-propagation artificial neural networks (BP-ANN)
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Fig. 1 Gas chromatograms of a typical sample
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Fig. 2 IR transmittance spectra of ten samples
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Table 1 The reliabilities and residual variances (RV) of

principal components (PCs)

Principal component  Reliabilities /% RV /107°¢
PC1 40. 443 23.49
PC2 73.017 10. 64
PC3 81.376 7.347
PC4 86.937 5.153
PC5 90. 787 1.014
PC6 93. 808 2.443
PC7 95. 300 1. 854
PC8 96. 464 3.634
PC9 97.180 1.113
PC10 97.429 1. 395
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