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Application and Analysis of Tobacco Leafs Ratios—Sensory
Quality Model in Tobacco Blend

YANG Qianxu, FENG Bing, YANG Qing, WANG Meng,
CAI Bo, YANG Lei, ZHANG Tiandong, ZHU Baokun
(Technology Center, China Tobacco Yunnan Industrial Co.,Ltd., Kunming 650231, China )

Abstract. For avoiding human influence on tobacco blend, enhancing objectivity of tobacco blend.
A mathematical model was developed and validated between tobacco leafs ratio and the
corresponding sensory quality based on four tobacco leafs of HongDa,K326,NC297 and Yun 87.
The informative tobacco leafs ratios were screened and analyzed coupled with aroma components.
Result showed that:the tobacco leafs ratios were correlative with sensory quality greatly,and the
established model could reflect the correlation between tobacco leafs ratios and sensory quality ; by
model analysis, the informative tobacco leafs ratios could be screened , which is beneficial to quantity
and ratios control of tobacco leaf in tobacco blend;the sensory quality of tobacco blend under
different tobacco leafs ratios could be predicted conditionally by coupled with contour map analysis;
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by validation test,a better tobacco blend was get by through adjustment of the tobacco leafs ratios

according to result of Tobacco Leafs Ratios -Sensory Quality Model. So by means of mathematical

model, it is helpful for tobacco blend and free of human subjective factors.

Keywords: tobacco blend, sensory quality ,mathematical model, tobacco leafs ratios
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Table 1 Uniform design table of 4 factors—5 levels

S 1 1 2 3 4
S 2 2 4 1 3
L5 3 3 1 4 2
SLH 4 4 3 2 1
SEH S 5 5 5 5

BT 5 BT AR B A R P A e s 15180 S0 5 o
HNFE AL - R

PR IR 2 (RS2 86 )7 48, % A3 IS 1 i 2ERE R
AT BOE B3 53 0 FUBCE PR
1.2.2 A et 2L B ab A48 0 7 [ B 28 08 2K HL
e B — i (RS BE IR P A 20 g DR ) & B IR -, IF
JA 200 mL ZEM K, 75— il A 20 mL — 5 H %,
52 C AR v FH R AAE IR, A e T 60 COK
I TR I ZE A A 3 h, B BRAR B AR P B AR B
W KRR TS, T 4 CT#E 24 h, B
SR P LW, U85 RIS Vigreux A 4 2
29 1 mL, B ECHALRE S R8I A 1 K,
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Table 2 Weight of tobacco varieties in experimental group

2
25 50 75 100 250

FP-01

FP-02 50 100 25 75 250
FP-03 75 25 100 50 250
FP-04 100 75 50 25 250
FP-05 62.5 62.5 62.5 62.5 250
FP-06 50 71 57 72 250
FP-07 62 52 84 52 250

¥ FP-01—FP05 10 %34 21 BT 52 5 4 , FP-06—FP-07 1t %
AT,
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Table 3 Quality of aromatic constituents from the mixing ratio tobacco leaf

T

i 2 12.76 13.83 20.79
HIRH 1.85 1.96 2.74
P 2.89 2.94 3.68
LIRS 14.42 522 9.99
fi 2k 2.89 2.35 7.05
RS 12.18 4.86 17.64
ENES 1.08 1.29 93
B 191.2 129.5 363.2
<8 3 239.27 161.95 426.02
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11.76 14.03 14.33 12.60
1.68 1.69 1.74 1.43
2.58 3.06 2.48 1.57
10.29 13.53 12.31 6.78
2.07 2.48 2.74 1.87
9.68 10.67 7.29 8.44
1.10 1.12 98 1.02
249.9 291.7 2234 273.1
289.06 338.28 265.27 306.81
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Table 4 Averagesensory quality score of the mixing ratio tobacco leaf

i 7.50 7.58+0.20 7.25+0.75 8.00+0.00 7.67+0.40 6.67+0.51 7.25+0.75 6.67+0.51
A 9.00 9.00+0.00 8.75+0.27 9.00+0.00 8.75+0.41 8.25+0.27 8.75+0.41 8.75+0.41
HFAE 7.50 7.67£0.51 7.25+0.41 7.75+0.27 7.42+0.37 6.67+0.40 7.25+0.27 7.42+0.37
A 7.50 7.33+0.40 7.58+0.37 7.75+0.52 7.67+0.60 7.33+0.51 7.67+0.60 7.33+0.51
W RE 7.00 6.92+0.49 7.25+0.27 7.50+0.54 7.08+0.20 7.17+0.25 7.08+0.20 7.08+0.20
A 8.00 7.92+0.20 7.75+0.27 8.00+0.00 7.92+0.20 7.17£0.25 7.17+0.25 7.17+0.25
A 8.00 8.33+0.25 8.25+0.27 8.33+0.25 8.25+0.27 7.67+0.25 7.67+0.25 8.25+0.27
K 10.00 9.83+0.40 10.00+0.00 10.00+0.00 9.83+0.40 9.83+0.40 9.83+0.40 9.83+0.40
T 3.50 3.58+0.20 3.50+0.00 3.67+0.25 3.58+0.49 3.00+0.31 3.50+0.00 3.00+0.31
[ BR 3.50 3.42+0.20 3.17+0.25 3.67+0.25 3.42+0.20 3.00+0.00 3.17+0.25 3.00+0.00
W 3.00 3.17+0.40 3.08+0.20 3.50+0.31 3.33+0.25 2.75+0.27 2.75+0.27 3.08+0.20
e 3.50 3.75+0.41 3.58+0.58 3.83+0.51 3.50+0.44 3.00+0.00 3.83+0.51 3.58+0.58
it 78.00 78.50+0.63 77.58+1.82 80.92+1.42  78.67£1.36  72.58+0.86  75.92+0.67 75.16+1.02
x5 FHBRIEHM AR R E A M L HiiE
Table 5 Converted mixing ratio data in tobacco leaf
(1) (x2) (x3) (x4) D) ()

X 1 0.90 0.60 0.90 0.67 1.00 1.50
FP-01 0.50 0.33 0.25 0.67 0.50 0.75
FP-02 0.50 2.00 0.67 4.00 1.33 0.33
FP-03 3.00 0.75 1.50 0.25 0.50 2.00
FP-04 1.33 2.00 4.00 1.50 3.00 2.00
FP-05 1.00 1.00 1.00 1.00 1.00 1.00
FP-06 0.70 0.88 0.70 1.25 1.00 0.80
FP-07 1.20 0.75 1.20 0.63 1.00 1.60

Y=88.724-26.626X +2.958X *+7.573X X,
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P 1, BERL ) 7 25 20 B 5 2R DL 3R 6, BN 2 B i A6 56 SIr i FP-03 o
iR L T, WM R=0.981, % R*=0.967  F= 0 v
70.141,p=0.001, AR 7 A8 5 4L 21 K/K326(X,) & 7l .»""".,"FP'M
FINC297/= 87 (Xe), RUILEMHRE RS 4 ﬁﬂ_ o "/ggm
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AR, B IR G, R Leave g - e
one out 38 T % 1iF J7 T X BER HEAT TR B, 4 R 2 Sl
T, 90 5 T o O 22 50,2105 , B8 [ I R 8 L s 7 S
2453514 ,0.882.2.065 ,0.175 1 0.345  BR X, REL H1 SREMHSGEEEGIMANRESSHAE
A KA, A 0] 05 2R B L A R, 150 W AR A Fig. 1 Scatter plot of the actual and predicted sensory
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quality score of mixing ratio tobacco leaf
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Table 6 Analysis resultsof model variance
myE| 44.758 3 14919  70.141  0.001%*
5 2% 0.851 4 0.231
I=Nap 45.609 7
xT BESEFEFWER

Table 7 Analysis results of model parameter variance

bR | R R A

RO 88.724 80.624  0.000
X, —-26.626 -8.446 -11.896  0.000
X7 2.958 3.394 9.404 0.011

X*Xe 7.573 5.658 10.869  0.000

R K i B R T AR R 7 0 A L
RO - LY G B T Y A AR R 2 SN TR
I L 20 A 728 b Xl A2 e R R B B 1 5 T AR AL
W0 XA R IR E A AR L AL A, 20 e X AR e
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NC297/ =87

0.5 1.0 1.5 2.0 2.5 3.0

21 K/K326

2 E TR ER b BB AR B Y 4T K/K326 5 NC297/
=87 ER%HE
Fig. 2 Hongda/K326 and NC297/Yun 87 contour map
based on tobacco leafs proportions -sensory
quality model
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Table 8 Relationship between mixing ratio tobacco leaf

and sensory quality score

21 K/K326 NC297/ = 87
X [a] 1 <0.5 >1 >80
X 1] 2 >3 >2 >80
X 1] 3 >1 <1 <72

i F A AT A HE R B, 240 R/K326<0.5,
NC297/ 2 87>1 I, M- 28 e J5 J ot 4 153 i [
A TG LE SRR AR 25 5 TE b B R P B E . A
B2 dml LLE Y, 2940 K/K326<0.5, T6ie NC297/ =
87 fHZ /b | FEA AT RE PR UE AL i B 15 00
24 HEEWIIEFNA

O I Uk 46 A A A Sl i R T A
Gy, IWERFRE W UERE 1 55 i 2 i 7y
FEAR Y, A AU, 7 1 2 AR 0] A i ke 3 | LUK
BRI E N 80.7  $E T T RZY 2.7 41 MLHC HL AR
TR B IRCE A5 BUE Y 81.4, 5 SL (R L B 4%
T, MHILZ T Skl 2 b iy ik 2 e O HOSE TS
Oy AR T IR 1,404 70.43 5y, fF 53 8
R B TN X, DAY B HIE 158 22 R, 6 Tk 1 2
18 52 B R A5 20 (S T (1% 22 R T IR 1,
G IIASE AL 0 FTI0 9 R 42 ) 7 R Y R A
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Table 9 Sensory quality score of validated mixing ratio

tobacco leaf

i 8.0+0.10 6.25+0.23
i 9+0.21 8+0.13
HAE 8+0.40 6.67+0.12

A 8+0.33 7+2.0
e 7.5+0.27 6.92+0.22
#K 8+0.25 7.1720.15

il A 8+0.27 7.5+0.22
ik 10+0.00 9+0.04
T 3.6+0.10 2.85+0.12
mIVS 3.5+0.00 3+0.10
i el 3.5+0.00 2.5+0.00
FHgc 3.6+0.40 3+0.35
&3t 80.7+1.22 70.43+0.98

90 {EL 81.4 68.4

| 3 = i L

R Pt 2 DR A A i B AR AR i 2H B T Y L1
AR AT A A 5 I R XA R i o ) 2 3 A
M e 2o A6 20 3 M AT LA 2 X e 28 52 IE 0 R R
S W 5 R B A T LE AT B T AR R T R, 4R
S0 52 AR P TR T IR TR A A ]
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