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Optimization of NIR Spectroscopy Based on Ant Colony Optimization
and Genetic Algorithm for the Anthocyanin Content in Scented Tea

LI Yanxiao, HUANG Xiaowei, ZOU Xiaobo*, ZHAO Jiewen, SHI Jiyong, ZHANG Xiaolei
(College of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China )

Abstract: Optimization of Near infrared (NIR) spectroscopy for quantitative analysis of the
anthocyanin content in scented tea was discussed by selecting the optimal spectra intervals from the
whole NIR spectroscopy using two variable models: Ant colony optimization interval partial least
squares (ACO—iPLS) and Genetic Algorithm interval partial least squares (GA—iPLS). The ACO-iPLS
full-spectrum was split into 12 intervals. The optimal intervals selected were the Ist interval, 9th
interval and 10th interval. The calibration and prediction correlation coefficient of ACO-iPLS model
were 0.901 3 and 0.864 2, in which the root mean square error of cross validation (RMSECV) of
0.160 0 mg/g and the root mean square error of prediction (RMSEP) of 0.206 0 mg/g were achieved.
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As in the GA-iPLS model, the data set was split into 15 intervals for optimization where 1st and 5th

intervals were selected. The calibration and prediction correlation coefficient of GA—iPLS model were
0.901 3 and 0.864 2, and the RMSECV and RMSEP of GA—iPLS models based on these intervals were
0.156 0 mg/g and 0.206 0 mg/g, respectively. The results showed that both ACO-iPLS and GA-iPLS

models could efficiently select spectrum intervals for quantitative analysis of anthocyanin in scented

tea. The optimal GA-iPLS model had better performance with higher accuracy.

Keywords: ant colony optimization, genetic algorithm, interval partial least squares, scented tea,

anthocyanin, quantitative analysis model
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Table 1 Statistics of anthocyanin content for calibration

and prediction set of scented tea
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K il Rmsep/ / , X ] Rmsep/ / vin
; (mg/g) |ZLAL (mg/g) FUR

10 4 000~4 590,4 594~5 184,9 345~9 935 0.2070 462 4 000~4 597,4 601~5 199,9 407~1 000 0.206 0
11 4 000~4 524,4 528~5 053,9 284~9 808 0.2170 411 4000~4 543,5 643~6 187,6 190~6 734,8 917~9 457 0.209 O
12 4 000~4 466,7 764~8 231,8 235~8 701 0.2020 366 4 000~4 497,5 504~6 001,7 509~8 007,9 010~9 503 0.230 0
13 4 000~4 428 ,4 864~5292,7 455~7 872 0.208 0 336 4 000~4 459,5 851~6 310,6 314~6 773,9 087~9 542 0.209 0

4 000~4 389,7 540~7 930,7 934~8 323 4000~4 428,5 742~6 148,6 152~6 576,8 721~9 145,

14 8327~8 717 o 9149~9 573,9 577~1 000

15 4 000~4 385,7 895~8 281,8 285~8 670 0.2100 303 4 000~4 397,5 604~6 001 0.206 0 208

16 4 000~4 351,7 548~7 899,8 258~8 609 0.208 0 276 4000~4 374,5512~5 886,8 883~9253,9631~1000 0.2100 390

4000~4 351,5419~5 770,5 774~6 125,6 129~6 480,
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4000~4 312,4 632~4 945,4 948~5 261,5 897~6 210,
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6 580~6 861
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22 4 540~4 806,8 859~9 126,9 129~9395 0.2120 210 7560~7 830,7 833~8 103,8 107~8377,8 655~8 921, 0.2120 707
9 195~9 461,9 735~10 000

4000~4 258,4 524~4783,4 786~5 045,5 836~6 094,
6360~6 618,6 622~6 881,9 230~9 484,9 746~10 000
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4 000~4219,5 342~5 562,7 355~7 575, 4000~4227,4 231~4 459,4 462~4 690,5 388~5 616,
26 7579~7799,8250~8470,8 474~8 694, 0.216 0 522 7008~7236,7471~7698,7702~7930,8397~8 624, 0.2320 599
9 145~9 365,9 368~9 588,9 592~9 812 8 859~9 087,9 777~10 000
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Table 3 Results of different selecting wavelength regions models

T AL
WA PRl /om™ :
Rmsecv(mg/g) Rmsep(mg/g)
463% PLS 1557 4 000~10 000 0.793 4 0.2250 0.788 5 0.231 0
iPLS 86 4 424~4 632 0.893 3 0.167 0 0.875 2 0.249 0
ACO —-iPLS 366 4 000~4 466,7 764~8 231,8 235~8 701  0.901 3 0.160 0 0.864 2 0.202 0
GA-iPLS 208 4 .000~4 397,5 604~6 001 0.906 3 0.156 0 0.879 3 0.206 0
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