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Comparison of prediction ability between portable near infrared methanol
detector and laboratory instrument
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ABSTRACT: Objective To explore the feasibility of developing a portable near infrared detector to detect
methanol content in liquor base liquor. Methods The methanol content in liquor base liquor was detected by the
sampling of colorimetric dish and liquid probe, and the prediction model of methanol content in liquor was
established by stoichiometry, and compared with the prediction ability of the model established by VECTOR33 nir
spectrometer in the laboratory. Results The determination coefficients of the calibration set were: 0.819, 0.838,
0.886, the calibration standard deviation was: 16.13, 15.78, 14.60 mg/L, the determination coefficients of the
validation set were: 0.814, 0.820, 0.844, the prediction standard deviation was: 19.99, 19.25, 20.44 mg/L, and the
average relative errors were: 8.94%, 8.32%, 9.34%, respectively. Conclusion The portable near infrared detector
developed has good consistency with the test results of laboratory instruments, which can be used to detect the
methanol content in liquor base liquor.
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Table 2 The main equipment of the experiment
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Fig.l Portable near infrared spectrometer prototype
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Table 3 Calibration set and verification set methanol

determination
FH ®IE4E BE4E
FEm A 139 46
P HYEE/(mg/L) 95.41~340.12 114.34~324.35
SF-H{H/(mg/L) 195.01 196.13
% 2%/(mg/L) 244.71 210.01
P2 /(mg/L) 37.39 35.50

3.2 RUBEEIRLIMNE

Fe IR BRIk, B 2(a) R B HE L L0 AN s X
TEIEA % 8 nm RS P L FE S T 2141
SR ; & 2(b) ] VECTOR33 % FTIR SGREIU R A F 1)
PP L AR T WL 2T AN
33 HREBEEBTHREREOIINESRENENT

AT RN 4 o, T 2L AMUER R AR
PV SE00G F) A0 2T A6 e S R, R ERORE Jr X 76
SO PERON 16 nm A0F T @ ABRIR BT 4, B4R 8 nm
SRR T 16 nm 4R, (H2E 5P B8R NE
M LR AIG, MTTSE M ETE I i . 76240 BE%N 16 nm 5%
PFF, @ IMBREH 2004 MSC FAb BR S (1 14 5 3L 1)
LT AT T 8 7 AR R L AR RO A dy, A
1E4 R?. RMSECV 73451 0.819, 16.13 mg/L, K4
R?. RMSEP 435124 0.814, 19.99 mg/L, F4RKIUREIF 280t
1 B S5O B 1 11V 609 114 30 214 MY T T Ay A 7
GO AR 2y ihy, HAZIESE R*. RMSECY 434k
0.838. 15.78 mg/L, BiFfEM R, RMSEP 433 0.820,
19.25 mg/L, {#i[i] VECTOR33 %I FTIR Jt:it {3 R4 1137 2
YT ZLAM IS AL BRI G WAL 3), R fiiab H )y
¥l MSC, #¢iE4E R? . RMSECV 43512 0.886 . 14.60 mg/L,
IFAERY R*. RMSEP 43514 0.844, 20.44 mg/L.



%5194 Xtar, S AT 20 A1 A I A5 S0 = {305 T R ) He 4% 6435

3.0 3.0
251 25F
20F 20F
Bt i
B 154 | B 15}
= =
1.0F 1.0+
0.5} 0.5F
0.0 0.0+
1200 1400 1600 1800 2000 2200 2400 2600 2800 1200 1400 1600 1800 2000 2200 2400 2600 2800
K /mm K /mm
(a) 45 2T LT AN (b) VECTOR33 B %%

2 RAEM AN T AL AN A

Fig.2 Near-infrared spectrum of collected liquor base wine
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Table 4 Modeling conditions and results
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Fig.3 Correlation between the true value of the model and the predicted value
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Table 6 Model predicts sample stability and precision testing
BERY 1 (fE#5X) BERY 2 (i #5X) BER 3(VECTOR33 i)
=)
5 Ra B2 RS R B2 RS B B2 B 3
/(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L)
1 208.31 191.75 214.02 239.99 182.84 167.65 210.50 220.26 190.80
2 197.01 211.68 179.21 166.87 195.61 212.57 245.47 198.58 179.36
3 181.20 204.00 229.05 224.60 189.44 190.16 227.99 209.56 185.13
4 195.57 202.46 207.37 210.49 189.30 190.13 219.24 214.94 187.97
5 202.73 201.70 196.56 203.43 189.22 190.11 236.73 204.11 189.39
6 189.10 207.85 204.05 195.74 192.52 201.37 223.61 211.36 185.61
7 194.86 197.85 221.54 232.30 186.14 178.91 224.49 207.75 188.13
8 202.00 197.10 210.69 225.24 186.07 178.89 234.54 210.76 187.38
9 196.29 207.07 193.26 188.68 192.45 201.35 227.82 212.36 188.72
10 188.40 203.23 218.20 217.55 189.37 190.14 225.50 210.3 187.67
FLSH 192.31 199.07 206.73 192.31 199.07 206.73 192.31 199.07 206.73
A 195.55 202.47 207.40 210.49 189.30 190.13 227.59 210.00 187.02
A 22 7.87 5.81 14.77 22.26 3.69 12.97 9.68 5.85 3.16
AHXF R
4.03% 2.87% 7.12% 10.57% 1.95% 6.82% 4.25% 2.79% 1.69%
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