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The rapid determination of polysaccharides in oral liquid
based on near infrared reflectance spectroscopy technique
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Abstract ; Near infrared reflectance spectroscopy technique was employed to measure the polysaccharides of Chinese herb
extracts rapidly.The experiment had measured the content of polysaccharides in the 102 groups of the oral liquid of Chinese
herb extracts, adopts the partial least squares method combined with the polysaccharides chemical reference values, and
establishes the optimal model of measuring the polysaccharides of the oral liquid by the near infrared reflectance spectroscopy
technique , which was obtained by comparing method and derivative of different preprocessing and the size, waveband and
variable selection way of the smooth window on the predictive ability of the above model: the pre— processing method of
spectrum wasthe combination of the first derivative and smooth process, and their moving window widths were 5 and 9
respectively. The chosen wavebands contained 5079.58 ~5152.86,6159.52~6232.80,6545.21 ~6695.63 ,7470.88 ~7544.16 and
8705.09~8778.38 cm ™' in the sum of 120 variables. The root—mean—square error of the model cross validation was 15.4823 ,and
the root—mean—square error of the model prediction was 16.2807.The results showed that the method for rapidly measuring the
polysaccharides in oral liquid based on the combination of the near infrared reflectance spectroscopy technique and
chemometrics method was of certain feasibility.
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Fig.1 Frequency distribution of polysaccharides
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Table 1 = The mathematical statistics of polysaccharides component of oral sample( mg/100 mL)
e e P Zhh P e e Zhk F5 Zhk e E2i
1 412.7 18 442.8 35 491.2 52 391.3 69 394.9 86 424.6
2 495.4 19 441.5 36 411.3 53 386.9 70 390.5 87 460.5
3 443.1 20 4533 37 4014 54 3924 71 389.8 88 454.3
4 420.6 21 3939 38 471.3 55 380.4 72 372.5 89 448.3
5 411.5 22 401.4 39 4724 56 383.1 73 412.8 90 455.3
6 425.9 23 459.5 40 455.6 57 398.1 74 424.8 91 416.0
7 427.7 24 436.5 41 461.0 58 403.5 75 422.1 92 457.7
8 455.6 25 431.4 42 446.2 59 402.8 76 393.2 93 428.1
9 420.5 26 4353 43 437.9 60 411.9 77 387.5 94 441.1
10 408.1 27 420.5 44 454.4 61 414.1 78 428.7 95 424.5
11 4553 28 467.5 45 399.7 62 406.5 79 441.8 96 4234
12 398.2 29 442.6 46 424.5 63 427.6 80 405.7 97 427.3
13 474.6 30 478.5 47 4447 64 413.0 81 412.6 98 4449
14 418.5 31 428.7 48 457.6 65 402.2 82 431.8 99 408.7
15 427.0 32 427.1 49 4194 66 409.7 83 437.0 100 425.9
16 412.8 33 448.0 50 461.7 67 403.4 84 420.1 101 428.7
17 436.5 34 441.2 51 380.6 68 394.9 85 417.5 102 428.7
22 ARRDGIETIAL L5 5% A A Y 5w
Table 2 Influence of different preprocessing methods
eIk AL 5 vk bRtk LVS RMSEC R’ cal RMSECV Rev
JRIR G XY _autoscale 6 17.2600 0.5504 19.2762 0.4458
Detrend XY _autoscale 6 17.1070 0.5578 19.2338 0.4470
Baseline XY _autoscale 7 14.1492 0.6975 18.3418 0.5049
MSC XY_autoscale 4 19.1110 0.4482 20.2780 0.3812
SNV XY_autoscale 4 19.1178 0.4478 20.5854 0.4808
— B S5 XY _autoscale 4 14.2636 0.6926 18.1268 0.5113
R XY _autoscale 3 13.6720 0.7124 20.6878 0.4238
—- S5+ e XY_autoscale 5 13.3366 0.7312 18.2284 0.5123
40r 25 TiEBahEOEENEENIM
33r TGO PR TR, — e R PSR, (R SR
3.0r ' S HOCTE A MRS S, BRARE MR L, L, — 8ok
2H2sp SR G ARSS S X OCIE HEAT WAL B . S I
= 20f | o M A B 53 BT A5 5 it 2R 28 S AR AR AR X - 22 5016
15 g, P B a4EE 08 3 F 151k | Savitzky —
1.0 Golay 354" Savitzky— Golay ¥ H B W FHEL ), fi
0.800 1200 15.00 18I00 21.00 24IOO 27.00 Pt 5L 2 SRS 3 B 9 38 BT AR 2205 A A i i
K (m) . ARSTH % G [ A0 RS B B 11 E X AR R B

B2 ARSI LA
Fig.2 Near infrared spectra of oral sample
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Table 3  Influence of 1st derivative
Filter Width FrifEdl LVS RMSEC R’ cal RMSECV Rev

3 XY _autoscale 6 14.1639 0.6969 18.0118 0.5184

5 XY _autoscale 5 14.0145 0.7032 18.0001 0.5195

7 XY _autoscale 5 13.8730 0.7092 18.2036 0.5104

9 XY _autoscale 5 14.3862 0.6873 18.1230 0.5121

11 XY _autoscale 5 14.6039 0.6778 18.1819 0.5085

13 XY _autoscale 5 14.9450 0.6626 18.3103 0.5012

15 XY _autoscale 5 15.2691 0.6477 18.3886 0.4964

*4 PR E O 5 RXERAE
Table 4  Influence of smoothing points
Filter Width FrUEfl LVS RMSEC R’ cal RMSECV Rev

3 XY _autoscale 3 14.3975 0.6868 18.0482 0.5138

5 XY _autoscale 4 14.3927 0.6871 18.2272 0.5060

7 XY _autoscale 5 13.7789 0.7131 18.3300 0.5052

9 XY _autoscale 5 14.0145 0.7032 18.0001 0.5195

11 XY _autoscale 5 14.3827 0.6874 18.0530 0.5157

13 XY _autoscale 5 14.7000 0.6736 18.1430 0.5101

15 XY _autoscale 5 15.0675 0.6570 18.2080 0.5061

RS PBOEPENS A
Table 5 The results of PLS regression models in different spectra ranges

B R A LVS RMSEC R’ cal RMSECV Rev
A XY _autoscale 1557 5 13.7435 0.7397 19.1425 0.5098
B XY _autoscale 300 4 14.5115 0.7098 18.0812 0.5604
C XY _autoscale 120 4 12.3831 0.7887 15.4823 0.6701

A0 By B:5538.55~5924.25 . 7467.02 ~7852.71 ,8624.10~9009.79 cm ™' ; C.4462.47 ~4516.46 ,5098.86 ~ 5152.86 ,9380.06 ~
9434.059727.18~9781.18 cm ™',
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Table 6 Influence of in different variable selections
o ; - PlERS IR T
BRIERE BRIV e R cal RMSECY Rev RMSEP R,
T 1557 5 13.7435 0.7397 19.1425 0.5098 17.2083 0.3547
IPLS 120 4 12.3831 0.7887 15.4823 0.6701 16.2807 0.4224
VIP 463 3 14.1992 0.722 17.9950 0.5612 19.7983 0.3907
Random frog 59 7 5.8725 0.9524 9.38257 0.8792 249111 0.2371
MWPLS 151 4 14.88438 0.6947 18.9545 0.5125 18.3059 0.4771
Mcuve 310 5 11.0639 0.83313 19.9374 0.6905 19.9874 0.3746
Cars 74 9 2.4516 0.9917 5.7069 0.9572 21.3551 0.3661
GA 345 4 12.8020 0.7741 16.7789 0.6138 18.3909 0.2904
BT MRS (% )
Table 7 The table of relative error( % )
R G WHEE G Skl H i AR
1 444.72 449.19 1.01 15 394.92 402.38 1.81
2 442.84 461.48 421 16 394.92 412.04 4.34
3 457.64 43943 -3.98 17 393.29 410.52 438
4 42591 422.84 -0.72 18 412.64 430.57 435
5 411.50 41591 1.07 19 431.80 409.14 -5.25
6 420.66 421.31 0.16 20 424.60 416.30 -1.95
7 427.06 434.94 1.85 21 448.32 443.66 -1.04
8 380.64 410.14 7.75 22 457.76 437.69 -4.38
9 392.46 417.46 6.37 23 441.18 417.90 -5.28
10 398.10 390.68 -1.86 24 424.50 439.39 3.51
11 403.52 421.38 443 25 42342 406.39 -4.02
12 402.84 399.24 -0.89 26 427.32 392.32 -8.19
13 411.92 402.88 -2.19 27 432.62 434.63 0.47
14 406.50 394.25 -3.01
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