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Abstract:In order to realize the rapid evaluation of the content of aroma components in flue-cured tobacco
leaves, the flue-cured tobacco leaves of He'nan, Guizhou and Yunnan K326 were used as samples, and the
PLS-DA model and quantitative correction model were established by using near-infrared spectroscopy com-
bined with partial least squares method. The differences in the aroma components of K326 flue-cured tobacco
leaves in the planting environment were quickly and quantitatively evaluated. The results showed that: 1) The
aroma components of the flue-cured tobacco leaves in the three producing areas were significantly different in
the PLS-DA model, and the first and second principal components had good interpretation ability. The explan-
atory power of the model categorical variable was 81.4% ; 2) B-Damascone, methyl linolenic acid, butylated
hydroxytoluene, B-ionone and other compounds were important distinguishing compounds for the three origin
samples; 3) The near-infrared correction model based on the first and second principal component scores had

a coefficient of determination of 0. 970 0 and 0. 908 0, respectively, and had good stability and prediction

accuracy.
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Table 1 ~ Sample information table
g PRI AR FE S ECR/
B2F 30
N C3F 40
X2F 30
B2F 30
ol C3F 40
X2F 30
B2F 30
= C3F 40
X2F 30

FE B : Truelab2000 [5] B 2% 18 28 HUAX,
AL FE A A R A E 5 R - 3000 BY
Jiehe 7% S A%, Fi -t Buchi 2% w]77 ; KDM R3]
HLVES | LR BRIk AR 45 vl AN A PR 2 W) 75
Antaris IT 8 FT-NIR Y3%/% , 35 [E Thermo Fisher
INE] PR Agilent GC6890N/MS59751 S AH {4, 3i%/
Jii B FHAX (GC-MS) , 2 [H Agilent 2% 7] 75
Milli — Q #B4li7/K &4t , 5 E Millipore 23 w] 7.
1.2 SR HE
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7 P 7 PR 2 B , g AT 0 A o Y — S I A
350 mL Z&URUKE THPE I, 75 —m A
30 ml 58 FH G BT K I s TR KA S i
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¥z AL (TREEZY N 20 °C 510 560 MPa, %
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I, JSOREAR RN 5] R 3 R AR RS 1Y
FEfh (2760 g) , % £ 45 5 R HIFT-NIRSG 5
KA AR O T B s, BOE OIS H RS B
10 000 ~4000 cm ™", /3 HEH Ky 8 em ™', FAHHIK
By 64 R IFHLTIA 2 h )5, SRR ST LL 5k
i
2 B AR B AR S P
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MSC + Norris(11,3) - + B0 0 B fl iz
LLAMGIE AT WAL B, IR ] TQ Analyst 8. 6
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BEATLPE e AL B 78 270 ASFEAL (T L 5t
MRS 90 A4) B LLAMGIEEUE , 456 %
JLE ¢ A2y, 2R i i B/ —3fedk (PLS) #5755
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R*Y FrRiZ AT B0 R A RINGE 43 725 5t (1) T
BES1 RYY,,, e R BT BRI 4y 275 i BT
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KBS, QL FR R BB TR . AN )
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Eigenvalues ,R°Y ,R°Y,,, ,Q° 1 Q7. W3 2.

2% 2 AT YA 32 o Bl 1 3
% 4 WF,R°X,,, H}0.514,R*Y,, 50.908, Q% N
0.897 ;4 FE s Fuma] 5 wf, Lik 3 24k
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Table 2 PLS-DA model related parameters with different principal compoments

F AT EL R*X R’X,,. Eigenvalues RY RY,,, & -
1 0.195 0.195 12.30 0.434 0.434 0.430 0.430
2 0.153 0.348 9.63 0.379 0.814 0.658 0. 805
3 0. 106 0.454 6.71 0.068 0. 881 0.341 0.872
4 0.059 0.514 3.74 0.027 0.908 0.195 0.897
5 0.029 0.543 1.83 0.015 0.922 0.048 0.902
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Fig.1 Classification scores of aroma components of
different flue-cured tobacco leaves

(The 1st ,2nd principal components score )
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Fig.2 Classification scores of aroma components of
different flue-cured tobacco leaves

(The 1st ,2nd ,3rd principal components score )
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Table3 Maximum, minimum and average values of
¢, and t, in tobacco leaves samples from

different regions

HiL X Giit 2 t
BRIl -1.794 3.845
AR e/ IME -17.354 -3.710
M -4.186 -1.191
T[] 4.524 7.870
M e/ IME -2.878 -0.036
SEHE 0.955 3.407
ITN:] 6.395 0. 900
] /M -0.833 -4.614
S 3.231 -2.216
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Fig.3 Maximum, minimum and average values of ¢, and ¢, in tobacco leaves samples from different regions

K4 L2 PR3 SR AR VIP (A
Table 4 The corresponding VIP values sort of the principal components 1, 2 and 3

F AR & W25 VIP{H || EWASNIK AR /ES VIP {H
PR AR Y g 1.835 21 T v e 1.125 63
P it Y R 1.781 72 2 -HRME 1,4 - 1.123 38
N 1.752 33 PO = 1.114 14
FEHHER TR 1.706 25 & 2,6 — T 1.106 36
ki 11 1.660 28 5 S Al A 2 1.080 31
[ b] ey 1.556 05 N SR T HR — TR 1.075 90
B - 4% 2 1.546 45 =S M 1.069 29
] 8 fr 1.509 73 i 3 -G - o - B2 1.064 32
R 1.463 88 o AL R 1.056 99
4 — D 1.425 20 4 — i 1.047 65
AR W R T g 1.380 10 1 - (3 -mLiEsL) - 21 1.037 27
# 4 AL PI B 1.315 72 T s 1.020 40
1 BEWFENE A 1.285 04 B- £ L 22 ] 1.627 79
ES B - KL 1.272 07 THRALIHZR 1.610 48
5% T Mg 1.244 77 ﬁ-jﬁgmﬁ] 1.506 01
N THAR LR 1.214 11 I R T i 1 360 14
ZE 2 W R 1.207 84 L DI R 1.311 93
- (1H-Tgs% -2 -38) - 2 1.207 05 e 1557 86
AL K R 1.202 08 3 -2 - TR 1535 45
PO = — 1.182 55 ﬁﬂ 2 i 1 297 89
2,3" - kit 1.178 52 e H :
REALTE 1.178 10 AR 1.222 06
LH - Afkig -2 - 1.173 86 B—fégt%b@lﬂ 1.222 03
e N 1.060 54 PR R 1 1.215 23
3-FHMR -a-BP L 1.040 89 E G =R C 1.197 62
2.3 - AT 1.035 65 1 - (3 - NMEmES) — LI 1.175 06
R 1.021 32 o Hiti el 1.168 14
B - 5% =i 1.693 95 3 IS 1.167 68
THALFRFEH IR 1.673 81 B EE 1.162 81
B = KI5 1.567 33 I E 5=/ D 1.139 39
P PR IR Y g 1.404 18 A SAREENER B 1.129 44
35 P9 il 1.357 42 2 - 1,4 - 1.104 67
nk e 1.291 36 I b ] gEW; 1.103 28
o 3-TH -2 - TR 1.277 94 2,6 - F M 1.099 03
2 FRRER £ B 1.277 30 158 Ve AT 1.091 80
ES B - AR 1.270 35 KW 1.075 52
o H & = C 1.226 25 THEE 1.072 39
4y FERE R H R 1.222 43 [ i 1.071 86
7 1.214 39 AL TR R 1.057 18
T3t El 1.211 01 I - (1H-7gh% -2 -3%) - 2  1.054 81
LIPS 1.200 29 AR — W iR — T Tig 1.036 15
R 1.185 84 K 1.034 84
B = =4 D 1.168 96 4 — ke H g 1.032 13
AW B 1.167 62 3-EA0 -a - BW 2 1.026 11
ZEIE[ b ] ey 1.137 65 AT 1.022 05
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ATHIFE R EEX G, 5 Y. X Xi
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3.5 EERERBENNESERSH

FETIELLINETE ¢, 1o, 1 R IE AL
PIE LR AN K 4 FE S Frs. B A ar L
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%5 VIPAAKT 189451, 8
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Table 5 Pearson correlation coefficient and
composite index between compounds

with VIP greater than 1 and ¢, , i,

Hiu KX 5o MR G

i) R RN HH

B = Kbl ~0.615"" 0.666°* 0.907
VRIS Y 0.791** 0.357°* 0.868
THALFEELH R 0.000  0.853"" 0.853
B - 5T = 0.526"* 0.663"* 0.846
FERE R TR 0.765"* 0.188** 0.788

e e -0.750** 0.204"* 0.777

M 22 P9 -0.764"* -0.142* 0.777
3 -2 - T 0.000  0.733°* 0.733
2 - MR - 1,4 - 0.000 0.729** 0.729
b 0.000  0.707** 0.707
IO -0.699"* 0.029  0.700

it il 0.000  0.697"* 0.697

PO =M 0.541"* 0.436"* 0.695
AAL SRR —0.530"* 0.449*" 0.695
PR R 0.680** 0.065  0.683

H R —0.627** 0.213** 0.662

3-FM - - BB
SAXIEN A

-0.462"" 0.451"" 0.646
-0.638"" 0.000 0.638

LIS 0.000  0.633"" 0.633

B E =400 C 0.000 0.614** 0.614
ROR " HR — T e -0.552"*-0.231"" 0.598
4 — nip g B 0.569"* 0.169** 0.594
AFE[ b e 0.589** 0.015  0.589
FEF H R ~0.579** 0.000  0.579
2,3" - BRILnE -0.574"* 0.000  0.574
B - — AR -0.568*" 0.000  0.568
AL B 0.562** 0.000  0.562
B 5 = D 0.000 0.561** 0.561
IR -0.516"* 0.000  0.516

LH - fiig -2 - 0.511** 0.000  0.511
AL TE 0.360"* 0.350°* 0.502

T Mg 0.500*"-0.043  0.502

B S =4 B 0. 000 0.493** 0.493

2,3 - A FF kg -0.480°* 0.000  0.480
1 - (1H - -2 -3%) - ZFd 0.458" 0.000  0.458

Siti AR - i 0.451*" 0.000  0.451
2,6 - F i 0. 000 0.428" " 0.428
o H 0.000 —0.409"* 0.409

B — K 0.000 -0.214"* 0.214

S FRAE 0. 01 ACE (XU b A R
0.05 7KF-(XUM) I i 25 4 5 50. 000 Ko iZ Ak & P 76X B
fo 3K B VIP /N L BRSPS
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Fig.4 Scatter plot of ¢, measured value

and model predicted value
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Fig.5 Scatter plot of ¢, measured value

and model predicted value

OIATE LR y = x BN ; 21 A E AR ALADL 5 K
SEBRER A X ¢, (R A R B TR ¢, 1)
WAL,

1, F b, KA N FR RSP ER AN 45 R an
6 AT fir 7. IAFR6 B AL« 3T 21 A8 D6 435 X ¢, il

A6 1 Ao, BOEAEE ML E
Table 6

t, and ¢, correction model internal

evaluation statistics

BUR RER EHEM REFME ZERIES IR

4 BR Sk 2= TR2E
1, FIE
o 0.970 0 9 0.829 0.976
FHY
t, KEIE
0.908 0 7 1.130 1.220
i

ET 1y Ao, REAEA SRR AT E

Table 7 ¢, and ¢, correction model external
evaluation statistics
ZFR REe, W72 PAg
P 22
t}ﬁﬁ;uﬁ -0.00291 0.099 60 0.100 83 -0.183 0.856
t}gﬂl}z -0.021 11 0.126 06 0.125 86 -1.062 0.295

t, BIBERE R B9 )4 0.970 0 F10.908 0, FHH
ULLTANETE TN ¢ F1 1, 6 BT I fif BRI 5 HL
SRR T MR 2 42 /N T 2, 2 W P A A
TR RS, AMAAE A BLS. R T Al LA
B2 R 22 TR bR R R 22 S B, B
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