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AN HREREBEAT 70 I BUORE s 106 it Sl R 4R b ] 4%
FRIAIAE AN, R RIS F AR Bl 8L B
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Tab.1 Preparation method of tobacco leaf samples with different appearance characteristics
g Eatil
FHIERE bR
Bt W 51 = i it - G54 = i
FrEE BAn thag e Fris BikR thag EAYaS
Tt B A 7% bt 7 R B THE Hhag
RHIE B
G G
LEXr i) LEd eyl
Pk IR

1.2.2 AN EIHN ik

e SRR R B AL B AT PROY . RN 4R AR

DL GB2635—1992 JEH /y bn i N ILnt, W BEEE. RAE. RS, S, o,
FEAMILTT & 10 23 VP oA, BHas BB SRR EVE PR AR LR 2.
2 HERINRETF D IRE
Tab.2 Appearance quality scoring standard of flue-cured tobacco

B 58 JRAE 58 44 Pt St ae Wy % B A%
3 7~10 e 7~10 BiAL 8~10 HE S 7~10 EZ 8~10 w 8~10
FrEE 3 6~9 Bt 6~9 LIRS 5~8 T ki 4~7 f 5~8 Gl 6~8
AR S 3~7 LIES 4~7 % 3~5 GiE) 4~7  WH  3~5 i 4~6
W H 3~6 RE 0~4 B 0~3 i 0~4 /b 0~3 59 2~4
HH 1~4 & 3~5 = 0~4 % 0~2
p e 0~3

123 EEREWN L

DL R EE R ) & BB PR 7% YC/T138—
1998) Fydkhit, EIEEMIRE R 9 2 HIVE ik,
H B X 2 B I SRR — B 2 KA Tl
I VEZE 2 BCPEAN T A G R 5 3R AT BCE R T

o PRI EFRIRE. 2k, FAUR. HAE. &
KAME 2R ARRERE . BEEER. RIBE. Rk, i
FER GRS B 12 NMabr. Horb, WA & bR H
BN P V2 0 AR I L i R EORL R SR AT VRO )5
BOPfE . SV R E D PR LR 3.
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Tab.3 Sensory quality scoring standard of flue-cured tobacco

®3 BRREREITOIRE

PN FEAR TR IHE R TR HE
R 7.6~9.0 X 7.6~9.0
Bk 6.1~7.5 LN 6.1~7.5
R BRE 4.6~6.0 #hk 2 4.6~6.0
IR 3.1~4.5 BN 3.1~45
" <3 4N <3
U3 7.6~9.0 BB R 7.6~9.0
L 6.1~7.5 ¥ A2 6.1~7.5
FEA BRE 4.6~6.0 HRE H 4.6~6.0
W T 3.1~4.5 L3 3.1~45
BFE~7 <3 N <3
ER 7.6~9.0 RE 7.6~9.0
BIER 6.1~7.5 B 6.1~7.5
&R M 3% K 4.6~6.0 it H 4.6~6.0
W& 7= 3.1~45 BE 3.1~45
7= <3 5 <3
215 7.6~9.0 [543 7.6~9.0
BeAn 6.1~7.5 bl 6.1~75
A IFE B 2 R 4.6~6.0 [53]  E i [ 4.6~6.0
THAE RS 3.1~45 i 2= 3.1~45
L3 ik i <3 Bz <3
I 7.6~9.0 s 7.6~9.0
B 6.1~7.5 Behpik 6.1~75
JEE H 4.6~6.0 FNLS 35 4.6~6.0
LN 3.1~45 R 3.1~45
PN <3 i <3
E‘H 7.6~9.0 i = g6
3] 6.1~7.5 bl 685
R R 4.6~6.0 SR A BT = p o2
& &l 3.1~45 P <65
BrE~7 <3

1.2.4  EHAEE R T 1%

TERE I R 2 B RO S S R, S
B OBV S RPN I E B R AR Rk, 7R
A o FR bR AR 38 0 1 vE ke & & AR . R A YC/T
468—2013. YC/T 161—2002. YC/T 159—2002. YC/T
216—2007. YC/T 217—2007. YC/T 162—2002 Z5#5
AT TT V%, PR RSB, SR, B b
JE) BE. JERE. B RS 6 AN L SE R T BR300
HEATR .
1.2.5  AREIZH 0w

X HR R AR = AT I e, R A T AA
VRN g R T e e . BRI E vk B
FE AR A 20 mg BT 2 mL 048 9, I 1.5 mL
PR (ZHE: FHEE: K=3: 3: 2), fE4CHEE

TR T h, B HL 14000 romin™ B4 10 min,
HY F3f 500 pL B IRAR T, T4 fa AR i
FTAEARFEAT AT A, B E RS R P AR

i Agilent 7890/5975C F/SAH (il- 1% 6 A
SRR AT 2 , S - A% 2 ZHAO S5,
SMEIEA: Gk DB-SMS F (025 um, 0.25
mmx30 m); #HS: AW HEVE: 1.2 mL/min; 3EFF
CREE: 300°C; BEFEAARR 1 uL; 3L 10 1. e
At S (ED BFUE; THEE 70 eV;
MZFEIE: 1.2kV; BTURIEE: 240C; JEEH:
m/z 33~600 amu; T AER-EEE TR
(Scan-SIM), J#id HXT Scan 45 5 5 b i 1K1 7 DL AL
FRUE S R B (] CREEFe B AT @ b, SRS F
FIHFE S T SIM BHT 5 & o
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1 BEHARMAEE

Fig.1 Random forest model
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Tab.4 The list of tobacco leaf samples with different appearance characteristics

S b HIREZE R o A it B bR A
IRAS 1
¥ 2 1
A B 1
it R ’
SHTEE 2 2
TH R 3 2
AR 2 2
AR AR 2 2
454 s ? ?
B 1
Gic)cs 1
St ik 1
T ki 1
BT 2 2
iy i 2 2
W 2 2
Ait 22 22
2.2 ETREN AR TR S R E 8hRTHE TREFRPR AR BB, F IR SR AR I £ A
22,1  REEANFE PRI IE PETR MBI B HEAA AT 3 ITE N RSN I dE R, 3R 5

SEILBENARARFAE R EPE TR TR A, G UERR A B T4 BRI SY
=5 S UIEIEN EE ST

Tab.5 Analysis of relative importance of appearance indexes

B, A P W 45 =g Wy {EN::3

W 0.036 0.033 0.276 0.080 0.109 0.465
#k 0.065 0.054 0.341 0.102 0.117 0.320
HEMR 0.074 0.086 0.379 0.224 0.158 0.079
HHE 0.064 0.086 0.180 0.278 0.213 0.178
TR 0.112 0.072 0.124 0.216 0.185 0.291
s 0.050 0.067 0.281 0.349 0.181 0.073
AR 0.085 0.063 0.488 0.186 0.099 0.078
(5] i) e 0.064 0.085 0.382 0.184 0.192 0.094
S 0.060 0.058 0.612 0.119 0.091 0.060
AR 0.046 0.092 0.466 0.165 0.163 0.068
it 0.059 0.045 0.626 0.161 0.040 0.069
MG 0.058 0.118 0.462 0.184 0.110 0.068

SFEEEMRE 20 23 65 57 46 41
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Tab.6 Analysis of relative importance of sensory indexes

W Bk /AR OFRE @M A gIREE BNEE REME Rk EE SESFEE

W / 0.746  0.013 0.015 0.083  0.020 0.013 0.010  0.017 0.034 0.029 0.020
3k 0.609 / 0.021 0.040 0.045 0.062 0.037  0.026 0.029 0.034 0.059 0.039
FHR 0.008  0.003 / 0.032 0.005 0415 0.050  0.103 0.042 0.226 0.021 0.095
FRE 0.015 0.026  0.098 / 0.105 0501  0.015 0.085 0.014 0.065 0.010 0.068
7R 0.152  0.073  0.042 0.230 / 0.113  0.058 0.048  0.067 0.017 0.025 0.175
5 0.007  0.029  0.393 0.112 0.008 / 0.053 0.131  0.019 0.080 0.070 0.098
HIRRFERE 0.016  0.012  0.082 0.017 0.006  0.046 / 0.106  0.384 0.153 0.148 0.030
[ 0.009 0.012  0.292 0.044 0.006 0283  0.058 / 0.147 0.052 0.028 0.068

T 0.009  0.011 0.065 0.016 0.013  0.070  0.358 0.125 / 0.077 0.239 0.016

Rk 0.010 0.004 0441 0075 0006 0125 0190 0052 0052 / 0014  0.032
i 0032 0017 0101 0022 0008 0202 018 0022 0148 0084 / 0.182
WIFFEEE 0004 0015 0301 0.021 0017 0433 0019 0017 0022 0.106 0.046 /
SAEREM
43 40 78 67 43 100 70 65 66 76 65 79
TR 4HE
223 KEEE ISR TR PRI T FEARI ZR 6 B BRI B L HEAL AT 3 A0 kB

i UM B EETE I & A2 WML R bR, 3R 7 W, SRER AL Ry
THEPRA R E SRR A, IR R e VER . BRERLE A
R 7 BANERSEFENEZE ST
Tab.7 Analysis of relative importance of conventional chemical composition indexes

S SR EERE SR o £ Wh O OBERRLE  ZEREE BRSCEE

R 0.198 0.135 0.059  0.022  0.092 0.103 0.048  0.032 0.243 0.068
3k 0.212 0.127  0.025  0.032  0.022  0.099 0.093  0.26] 0.066 0.062
F5R 0.037 0.075  0.08 0349  0.091 0055 0.105  0.093 0.038 0.071
FE 0.048 0072  0.158  0.141  0.072  0.034 0284  0.082 0.055 0.054
&R 0.076 0.083 0.191 0.038  0.129  0.042  0.155  0.150 0.097 0.039
it 0.055 0.069  0.076 0227 008  0.065 0.191 0.083 0.055 0.092
YIRS 0.085 0.061 0.074 0269  0.095 0.072  0.127  0.088 0.071 0.058
5] 1] 0.052 0.053 0.073 0.360  0.066  0.065  0.180 0.030 0.047 0.074
T 0.075 0.114 0.039 0.337  0.093  0.080  0.100 0.057 0.068 0.038
A0k 0.049 0.118  0.077 0348  0.046 0.048  0.143  0.084 0.050 0.037
e 0.115 0.163 0.058 0272  0.103  0.029 0.105  0.085 0.039 0.031
A P 0.026 0.143 0.078 0209  0.096  0.053  0.127  0.160 0.039 0.070

SFEEEERME 53 76 65 93 68 46 95 73 48 43
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224  SREHE YR fa bRk
A AR L2 A I, R MR A o o R 1

106 AR =4, FHE AR VIR E fE 2 T
2K, Ik 15 MR, K 8.
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Tab.8 Classification of metabolite types

byt Rt
D ﬁ%%\zﬁﬁﬁﬁﬁﬁ\%:%\W:%\Dﬁ%@\ﬁﬁ%\}%%m:@\bﬁ%M@\%%@\m
AP MR BRHTR
AR HEER . FLER. 4-23L TR, WIAIR. 4-IEE TR, IR
UL Dpﬁ%ﬁ&;ﬁﬁ@;E@ﬁ?;b%ﬁ@l%Wﬁ%;%ﬁﬁ@;@ﬁ@lE%ﬁ%\bﬁﬁ%\&ﬁ
AFREELRER. HERR. FER. LERER. RAER. L-RAR. E5ER
T 1 RESH . SRR, WML, 422K PR, R PER. B2 . R, Ry
KT B %i?%;&ﬁ\D@?Mﬁ\Dﬁ$ﬁ\D%ﬁ\Miﬁ\ﬁﬁﬁ\ﬁﬁ\D%%ﬁ\Mﬂkﬁ\%ﬁ
Wi ZETERSENE . AR b
£ P PHE R, TSR FRm SR A R, DU S
AT FEARBR . FHREL HFMRRR. B T RESEM.
W D-AWERE . VFLEE BIRAARER . AREENERE . D-ILZYRE . ACHERE. WLEE
e % T i WEER. R, T=5R. WK, MR, Wik, +/\k AR, iR
E . Hil, 228, 124-T =8
R A R VLEE-3-BE R
LRI HMER. BT R
BRI 2,3-TRREEMEnE . 2-JRIENENE . MEURERER . 3-FREEmMbnE. fRiEng
W L-AWERR . B6IR. WIATHEDER . AR MR v- e 2- B -1 2 R IR
HAhE o-EBW . A, FEAK. K. o B, DY, EYEE. B

A 3 AL AR MRARFAIE E T VR M AR 2K
RO IR B FR AR AR S, A A R T R
ZRe E BRI MEE R HEAL AT 3 I a4

KASERR, R 9 ATAD, SREACH YRR bR
N BRI AR IR -

®9 R~ MEBURITEN EZME S

Tab.9 Analysis of relative importance of metabolite type indexes

EZITNE L . (. o WM o B BB AR o
g mm PR M oo SERwmomm TN pom S0 OSSO0 W U

R 0.037 0.061 0.064 0.049 0.075 0.098 0.154 0.032 0.080 0.034 0.096 0.139 0.038 0.018 0.023
#hk 0.019 0.203 0.150 0.031 0.009 0.030 0.264 0.030 0.023 0.017 0.055 0.117 0.024 0.009 0.020
HHMR 0.102 0.022 0.106 0.118 0.062 0.045 0.028 0.037 0.074 0.065 0.054 0.057 0.026 0.080 0.125
HAE 0.163 0.042 0.098 0.080 0.047 0.047 0.033 0.073 0.052 0.038 0.083 0.031 0.041 0.134 0.038
R 0.447 0.033 0.046 0.019 0.047 0.022 0.050 0.059 0.033 0.041 0.045 0.066 0.027 0.041 0.023
KA 0.110 0.046 0.120 0.111 0.064 0.079 0.054 0.020 0.085 0.044 0.056 0.037 0.035 0.032 0.107
AREFEE  0.040 0.054 0.071 0.074 0.041 0.076 0.106 0.018 0.149 0.172 0.040 0.020 0.036 0.032 0.072
(5] i e 0.047 0.035 0.025 0.170 0.084 0.060 0.043 0.038 0.094 0.064 0.063 0.094 0.030 0.034 0.118
Pk e 0.030 0.065 0.017 0.127 0.043 0.049 0.113 0.019 0.282 0.074 0.036 0.049 0.025 0.029 0.042
AR 0.032 0.068 0.078 0.082 0.089 0.076 0.060 0.025 0.172 0.064 0.059 0.055 0.029 0.026 0.086
iis 0.032 0.101 0.197 0.100 0.042 0.018 0.106 0.021 0.222 0.046 0.031 0.014 0.020 0.014 0.037
A 0.071  0.098 0.216 0.109 0.048 0.032 0.030 0.017 0.038 0.040 0.054 0.098 0.026 0.056 0.066
SZEEEM

104 97 124 134 103 94 109 54 130 93 98 93 45 59 103
B E
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Fig.2 Cluster analysis of tobacco leaf samples with different appearance characteristics

BEXE 3 ARSI FES, 2T 12 D RBEBE w, SRR, SPENR. BRI
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A& B R 28 2 MR 2 R 2 BB bR
TRUMAES 2. kb, K1 R B

Z 2 B BRI, 28 3 MM PR R 2

=103 XEM R X BREERFER
Tab.10 The differences of key quality indexes among three types of tobacco leaf samples

fabw F1 CPYMEEbREZ K2 CPEE AU 23 CPIME RS
FS 6.38+0.13 a 5.91+0.20 b 5.45£0.19 ¢
ot B B 87.47+2.66 a 78.67+4.29 b 66.82+3.37 ¢
FEXR 6.47£0.12 a 5.99£0.17 b 5.60£0.13 ¢
- g4 7.87+0.31a 6.63£0.60 b 5.15+0.66 ¢
B 7.97£0.30 a 6.83£0.60 b 6.12+0.46 ¢
P 6.68+£0.20 a 6.14£0.20 b 6.36+0.53 ab
TERD/ % 4.00£0.72 a 3.24+0.60b 3.36+0.58 b
SHEY% 37.44+19a 343+2.16 b 28.44+2.18 ¢
RE% 1.6£0.13 ¢ 1.79+0.13 b 2.27+0.13 a
Mg 1.00x10°£0.24x107 ¢ 1.32x10°£0.14x10° b 1.58x10°£0.10x107 a
SR 2.89x10*+0.28x10™ ¢ 3.50x10+0.22x10* b 4.11x10*£0.21x10%* a

TR 6.98x10°+1.55x107 b

8.05x10°£1.22x107 b 12.36x10°+1.18x107 a

E: T NS FEAFRRREREE (P<0.05),

Note: Different lowercase letters in the same line show significant difference (P<0.05).

3 e

AT 5T R FH P — 22 ) D U)ok & MR A e, DUBAUR
A REH AT S S, R AR g R SR
ARG = A A () 22 57, IR L B Re A4 ks
o H 1) 106 FRARE =90 K1 20 15 ANFEAY T B AL AR AR
AT DI X R R AR RS IS, SR PP S N R E X
H AR 5 AR X BB, ST R SRR TO0 50 (1) R AAE X
T 45 5 0 vk e K

TEAMU AR T T, Tk th i 254, Br g
T AE N 2= B 2E MR IN VLR e () S B AW 2 FR A
B g5 R A0 By 5 T B 2 OEAR AR . 145 R
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Screening and classification of key quality indexes of tobacco leaves from Chuxiong and Lijiang
in Yunnan Province

TIAN Zhen', ZANG Zhaoyang’, MAO Wenlong', LI Shaopeng', WANG Guiyao’, ZHOU Huina’,
YANG Mengmeng’, SONG Jizhen™

1 Technology Center, China Tobacco Jiangsu Industrial Co., Ltd., Nanjing 210019, China;
2 Key Laboratory of Eco-environment and Leaf Tobacco Quality, Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou 450001,
China

Abstract: [Objective] This study aims to explore the key quality indexes of Yunnan tobacco leaf and to clarify the difference of these
quality indexes in tobacco leaf in different quality categories. [Methods] The tobacco leaf samples with different appearance characteristics
were prepared by the unique difference principle for Chuxiong and Lijiang Tobacco, then appearance quality evaluation, sensory quality
evaluation, conventional chemical composition detection and metabolome determination were carried out. The key quality indexes of
tobacco leaf were screened by random forest analysis, and the cluster analysis of tobacco leaf samples was carried out. [Results] (1) A total
of 12 key quality indexes were selected, including brand conformity, aroma, impurity, leaf structure, identity, oil content, starch, total sugar,
total nitrogen, phenolic acids, advanced fatty acids and amino acids; (2) Tobacco leaf samples were divided into three quality categories. In
category 1, tobacco leaves have light impurity, above-average aroma, good brand conformity, good leaf structure loose, medium status,
high total sugar content, low contents of total nitrogen and phenolic acids, advanced fatty acids, amino acid metabolites. In category 3
tobacco leaves have impurity, medium aroma, general brand compliance, the worst loose leaf structure, slightly thick identity, low total
sugar content, and high contents of total nitrogen and phenolic acids, advanced fatty acids, amino acid metabolites. In category2, most
quality indexes of tobacco leaves are between category 1 and category 3; (3) Leaf structure, identity and total sugar were positively
correlated with leaf quality, while the contents of total nitrogen, phenolic acids, advanced fatty acids and amino acid metabolites were
negatively correlated with tobacco leaf quality. [Conclusion] This study clarified the key indexes for the production, purchase, processing
and formulation application of tobacco leaves in Chuxiong and Lijiang, laying a foundation for improving the quality and industrial
applicability of tobacco leaves.

Keywords: tobacco leaf quality; quality index; random forest; metabolite; quality category
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