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Rapid Analysis of Main Components in Lavender Essential Oil by Near Infrared Spectroscopy Combined with BP Neural Network
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Abstract [ Objective] The research aimed to establish a rapid determination model of lavender essential oil body composition, it can meet
the requirements of chemical components in the quality standard system of Chinese lavender essential oil. [ Method ] We can quickly determine
the content of linalool and linalyl acetate in the essential oil of Xinjiang lavender by using near infrared spectra combining BP neural network.
On the process of this study measured the lavender essential oil samples of near infrared absorption spectrum, by analysis of near infrared spec-
tral absorption peak by the number of wavelengths, 7 000-4 000 ¢cm™" within the scope of lavender essential oil chemical information is abun-
dant in Xinjiang and the wavelength section of low noise, so choose the wave number range for analysis. We obtained 185 data sets of wave-
length points for quantitative analysis of linalool and linalyl acetate respectively, through interval partial least squares method (iPLS) selection
high correlation of the near infrared wavelength section. After optimizing the parameters of BP neural network,the model of fast near infrared
quantitative by iPLS-BP neural network method is established. [ Result]The measurement coefficient of linalool and linalyl acetate by iPLS-
ANN method was 0.972 91 and 0. 946 90 respectively, and the relative error between the prediction and GC-MS analysis was less than 2. 45%
and 2. 85%. [ Conclusion] The quantitative analysis model can quickly determine the content of linalool and linalyl acetate in lavender essential
oil, and has good predictive ability, which can provide a new effective method for the rapid quantitative analysis of main components of laven-

der essential oil in Xinjiang.
Key words Lavender oil ; FTNIR ; BP-ANN

HACHE (Lavender) J& JE T RL, & — ) 2 R i) R HH
Yy, F T HRIBCE R, e R B AR OR i & A
Z PP RIRA RN E AR 0, FAT TG | BOBRERR 22 A
WAL AR 2 ARl il R B R T IR A
R ARIEEAT A RORS I S b kAL
VAFFHERE | LRROT ARG | LA R il 4 Ao 1
WEAFEDR, 0 RE T ik 32 2008 i O il ik SO @ B Ik
FHVEAE IR N 53 5 B 280 Ll RGN A RE4RATE, DI
FE TSR AR PG, AN F B S RO A I . Tt
HRAHUR BN AR PO R IR 2L S
ARAGE) 1 GE A KA, Tk HA ARG g AR
it S AR PR ity PRI SR LI RE S, FATE 287E40
il AT S R AT A B Z R IR A
A ST 1 22 35 SR, BT IS A S ORS il b i AT A 2
SrASHIHERE & SAUCE R, AR R IS & LAk i
AR AT 2% R P A B e/ — e (iPLS) 5™k

HEEME #®8A%BKEEALFTEHRA (2017B03016)

fEBRN EFE971—), B , W RAA, GA TR, M, KFH
MAFBR

KFEE  2018-08-15

PRSI E 2 A BRI 2T A 38k K B, Pl i BP #Hi28
R4y S S LT AN A SR Ui T S R | 2 R
i AT
1 #MP5FE
1.1 {YEE5## BRUKER VERTEX 70 {80} 3% 1 45
I, BlAs R (InGaAs ) Kl , OPUS 6. 5 Jiih R AN
GIBTRAT 3 By i (Shimadzu ) QP2010 BT IAL, M 2% 1)«
RTX-50MS £ %5 F 40 4354 (30 mx0.32 mmx 1.0 pm) 5,
4 99.99% He =, i 1. 0 mL/min, EI B 1§ ; B T A&
70 eV ABHIZIRE 250 °C 5 B FIRIR A 200 C,

TR T B BEAC B R AL ML IX 1Y 65 141,69 1411 70
R FR B C=197(2) EEE R H-701, 3@ iK% S 7%
PR 12 08 A RN - B BRI T 3 K RO AE 20~ 50 ¢ F
1000 mL Befffit, LA 1:12( g mL) BPEHR LI A ZE 1B K , SR
FIE] 4 h, 75 308 B S EAR TR, BT -20 CRE .
1.2 it EFEE LWL AMERE BT £ o0 Bt
(MSC)AZ1E \S=G J5 V18 SGIiE 80 i Ar Ak b 25 57
Gy AT I 21 A0 W 53 B0 A8 B, SR P 18] B A 35 /N —5fe
(iPLS) Jrikift A Tl K Beise £, i fm i BP h& 4% 7k (BP—
ANN) T BRI A RFAE 5 K B B A FORS Tl D7 B L £ TR



190 B

2019 £

JFREEE B R I ORI . TR R A BEESAE Matlab 8.0
WA FRE F AT, oA iPLS SR Lars Nrgaard 1Y) iToolbox
AL T8 R, 1PLS A B 38 R FH A8 LB TE 34 7 AR 25 (RM-
SECV) #EATPFAN o Bl 22 I 2% (ANN) SE £ 40 BT B AR ] Mat-
lab [ ) nntool T EL4E 58 A, BP ~ ANN #7857 £ LA ¥ 5 2%
(MSE) Al 25 R AP EbrTahR
2 ER55H
2.1 EREFHFSEENZBSERONE K E[RE
A BRI 0 E bR GB 1886. 38—2015"" SR GC—-MS Xif
HACHEEIN A 22 Lo EAT 0T, B AR AT E 3 9K,
e DA EbR 7 e T AR — e T AT, T DT R
Pt 1 2 I R (A RE G 1 43 B it o AR RORE T ) D A
PN 2 PR DT R AR AR 1 iz , I A o ) - S4B R AR
X brdEf 22 (RSD) SR , FEA s 40 A1 YU 15 B8, AL 5 1
FEIAREER TG

F1 EREBHERUERSSH

Table 1 Distribution of chemical constituents of lavender essential oil
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Table 2 iPLS optimization results of spectral ranges of linalool and linalyl acetate

DX TR 107 B85 i B

iy pypge pis (LRI Wavelength segment R H
Ipls preferred . . Preferred
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interval //cm
F5FEEE Linalool 0.546 9 6.8.11.14 18 6245~6 098.5 944 ~5 797 .5 493 ~5 346 .5 041 ~4 895, 185
4 440~4 293
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Table 3 Optimal parameters of iPLS-BP quantitative calibration model
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Fig.4 BP artificial neural network modeling regression of linalyl acetate
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Table 4 Prediction of linalool and linalyl acetate in the iPLS-BP model
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Sample . NIR predi- Relative . NIR predi- Relative

fmeasur= ctive value error fmeasur= ctive value error

ement ement

1 15.46 15.36 0.58 21.13 20.92 0.96
2 16. 82 16.72 0.56 22.84 23.49 -2.84
3 17.77 17.94 -1.00 24.73 24. 88 -0.63
5 18. 09 17.77 1.74 24.94 25.07 -0.55
6 18.85 18. 56 1.52 25.24 25.39 -0.59
7 19.29 19.76 -2.44 25.61 25.89 -1.11
8 20. 02 19.96 0.29 25.89 26.31 -1.65
9 21.55 21.32 1. 06 25.93 25.57 1.36
10 21. 68 21.77 -0.44 26.45 26.32 0.45
11 22.02 21.85 0.74 27.19 27.33 -0.54
12 22.15 22.36 -0.97 27.81 28. 02 -0.78
13 22.61 22.85 -1.09 28.35 28.06 0.99
14 23.79 23.57 0. 89 29.25 29.16 0.28
15 24.36 24.69 -1.37 30.33 30.51 -0.59
16 25.57 25.67 -0.41 33.57 34.06 -1.48
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Table 2 Calibration recovery and precision of the method

TR R

;{QZE - ;:iti?ﬂg]ﬁiel Average Average RSD
Pesticides measured recorery %
me/kg value,//mg/kg rate//%
FEE 0.05 0.040 7 81.4 2.94
DDVP 0. 10 0.105 0 105.0 2.23
0.20 0.198 0 99.0 2.56
SRR 0.05 0.035 6 71.2 3.45
Dimethoate 0.10 0.081 0 81.0 2.43
0.20 0.209 0 104.5 2.35
LR B 0.05 0.041 5 83.0 2.38
Parathion-methyl 0. 10 0.090 6 90. 6 3.07
0.20 0.210 0 105.0 1.66
AL 0.05 0.043 6 87.2 3.45
Chlorpyrifos 0.10 0.095 1 95.1 2.83
0.20 0.202 0 101.0 2.94
LRI 0.05 0.0395 79.0 5.23
Malathion 0. 10 0.088 2 88.2 4.21
0.20 0.203 0 101.5 2.18
AT 0.05 0.036 6 73.2 4.32
Methidathion 0. 10 0.084 3 84.3 2.69
0.20 0.216 0 108. 0 2.89
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