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Effect of different tube wall temperature on physicochemical

properties of tobacco shred during drum drying
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Abstract: In order to study the effect of different wall temperature on
the physicochemical properties of tobacco shred under drum drying
conditions, variance analysis and multiple comparisons were
conducted to explore the filling value, elasticity, proportion of long
strands, the content of petroleum ether, aroma substances, total al-
kaloid and sugar and of tobacco shred under different drying
conditions (drum wall temperatures were 100, 120, 140, and
150 °C, respectively). In addition, principal component analysis was
performed to identify the changes of physicochemical indexes.
Finally, the consequences above were verified by sensory evaluation.
The results showed that the difference of physicochemical indexes of
tobacco shred under different drying conditions reached 0.05
significant level; the comprehensive score of physicochemical indexes

presented a decreasing trend through principal component analysis.
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The results of sensory evaluation were consistent with those of vari-
ance and principal component analyses.
Keywords: wall temperature; physicochemical quality; variance anal-

ysis; principal component analysis
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Figure 1 Physicochemical indexes of tobacco shred
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Table 1 The physicochemical properties of tobacco shred under different drying conditions
s O e mwgsy M TRIRERS e ey
(em® gD WY/ % (pgeg b
3.59 58.03 79.75 4.84 35.77 2.26 24.49
3.53 57.58 78.88 4.84 34.98 2.26 24.50
3.66 57.95 79.47 4.97 35.07 2.25 24.18
3.63 57.77 78.75 4.78 34.95 2.25 23.86
3.52 58.31 78.88 4.87 35.31 2.25 24.13
M 3.50 58.37 79.37 4.97 34.75 2.26 23.59
3.59 57.63 80.27 4.87 36.25 2.24 23.69
3.68 57.85 78.79 4.79 35.34 2.24 23.70
3.60 58.90 80.19 4.93 35.93 2.24 23.51
3.52 57.78 80.04 4.72 36.47 2.24 23.68
3.86 57.94 79.67 4.89 32.94 2.28 23.15
4.01 58.30 78.78 4.89 32.69 2.28 23.07
3.76 58.64 79.48 4.88 32.06 2.27 22.88
3.80 57.64 80.38 4.76 33.47 2.28 22.20
3.77 57.26 79.01 4.87 32.87 2.28 22.86
Az 3.91 57.91 79.27 4.88 33.04 2.28 22.75
3.68 57.74 79.55 4.72 32.32 2.29 23.05
3.69 57.88 80.58 4.85 33.66 2.27 22.44
3.99 57.22 79.33 4.98 32.64 2.26 22.67
3.88 57.40 80.11 4.79 32.87 2.27 22.23
3.63 56.25 79.04 4.74 25.93 1.95 23.12
3.55 55.41 78.49 4.66 26.65 1.95 23.13
3.63 56.21 78.45 4.89 26.12 1.97 23.17
3.60 57.16 79.67 4.86 26.32 1.96 23.29
3.64 55.56 79.43 4.75 27.04 1.96 22.49
= 3.49 56.93 78.47 4.67 26.96 1.96 22.90
3.51 56.42 78.21 4.77 26.00 1.96 23.08
3.72 56.66 78.35 4.65 26.91 1.95 23.19
3.62 55.55 78.26 4.86 26.33 1.97 22.93
3.71 56.18 79.64 4.62 26.79 1.95 23.26
4n 56.28 77.59 4.40 26.36 2.04 22.42
3.95 55.23 77.66 4.54 27.27 2.00 22.23
3.81 56.75 77.85 4.52 25.88 2.01 21.92
3.89 55.30 76.53 4.56 26.06 2.00 21.98
4.14 57.04 77.95 4.55 25.68 2.01 22.61
A 3.84 55.61 77.64 4.42 26.11 2.01 21.99
3.95 56.98 77.82 4.48 26.37 2.01 22.55
4.05 56.44 78.27 4.36 25.87 2.02 22.48
3.89 57.17 76.70 4.34 25.74 2.00 22.62
4.20 55.82 77.49 4.44 26.38 2.01 21.89
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A 1 22 3 AL 45 B5 B8 20 6 45 SRR AE A, T RLAR B AN 0.274Z5+0.372Z5—0.064Z; , (D
[A] T8 45 1 T JH 22 FRALHE AR A8 AL BT 2 > R it & PC,= —0.597Z, — 0.112Z, +0.092Z, — 0.213Z, —
A 0.0417;—0.229Z4+0.398Z; . (2
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Table 2 Multiple comparisons of physicochemical properties of tobacco shred under different drying conditions

g oo Bt/ % 15225 % ik FORBILER o v /Y
(em? g™ 1) WY/ % (pgeg
Al 3.5840.06Md 58.02£0.41%  79.4440.608 4.8340.08% 35.7540.594 2.2540.01% 23.93+£0.374%
A2 3.8340.128 57.7940.45%  79.6240.58%¢ 4.85+0.08%¢ 32.86 0,488 2.28+0,01M 22.7340.34"
A3 3.6140.08P«d  56,234+0.59¢ 78.8040.5080 4.7540.10A0 26.5040,42P«d 1,960,014 23.06+0.245
A4 3.9840.134¢ 56.26+0,378Chc 77 5540,54C¢ 4.4640.088¢ 26.1740.46Md 2.0140.01¢ 22.2740.30%

T SR NG TR AR 53 3 3 22 5w 3k 5] 0.01 1 0.05 R FEKF.

£3 TRETEEMETIHLEWLIEHR Pearson 18X 4 B

Table 3 Pearson correlation matrix of physicochemical indexes of tobacco shred under different drying conditions

PRAEAL SR 28R JHE(E Z-E 2R Z-OmEHEIRY ZEWRYRE R Z- ALY R

Z-5k: —0.230

7 v R —0.439" * 0.609 " *

Z- A1 1 Bk £ ) —0.535%* 0.584** 0713 "

2R R —0.348>  0.812**  0.695" * 0.681* *

Z- B AE Y 0 —0.103  0.827**  0.624* * 0.612* * 0.932* *

yASY —0.663%* 0.534**  0.421** 0.580 % * 0.614 0.398

T AHSRPETE 0.01 J2 EBFECRRE) 5 » . AHRMAE 0.05 2 LREFGUR).

R4 WEZBAEREESTERTZAHE

Table 4 Characteristic value and variance contribution rate of physicochemical indexes of tobacco shred

A BRI {E PEIAY F 185y iR e A TR Y T 4
wr FAEM TR/ %0 RIFTTRER/ o RRAEE TR/ BT TR/ 0 RREE TR/ BT/ %
1 4489  64.130 64.130 4.489  64.130 64.130 3.526  50.372 50.372
2 1.236  17.653 81.783 1.236  17.653 81.783 2.199 31411 81.783
3 0.565 8.076 89.859
4 0.280 4.004 93.863
5 0.215 3.073 96.936
6 0.192 2.740 99.676
7 0.023 0.324 100.000

RO O MHLBUIERE RS B HIREUR 9 4E B
Table 5 Principal component matrix of physicochemical indexes of tobacco shred
FRUEL I 2238 b5 Z- 3 RE(E Z-k 7R - IMEHR I Z- /R RO R Z- R Z- Bk
F a1 —0.544 0.846 0.812 0.842 0.931 0.842 0.731
F 5 2 0.782 0.315 0.009 —0.164 0.227 0.488 —0.456

R 6 MHLBHUISIFRER DB HIRIIER A T ER

Table 6 Rotated component matrix of physicochemical indexes of tobacco shred

PRUEMCJG 2295 b7 ZHEME 20 2R 2R ZAhEERIRY) Z- R Ry AR Z- A Z- R
EMA 1 —0.031 0.882 0.687 0.617 0.904 0.972 0.365

F 2 —0.952 0.196 0.434 0.595 0.316 0.048 0.780
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Table 7

Sensory evaluation of cigarette under different drying conditions

THEME FRR FRE KRR BRE Ik

W MREAMRE R TR

Al 0.0 0.0 0.0 0.0 0.0
A2 0.0 —0.5 0.0 0.0 0.0
A3 —0.5 —0.5 0.0 0.5 0.0
A4 —0.5 —1.0 —0.5 1.0 —0.5

0.0 0.0 0.0 0.0 0.0
0.5 0.5 0.0 0.0 0.5
0.0 0.0 —0.5 0.0 —0.5
0.5 0.5 —0.5 —0.5 —1.0

T2 AR A AE RSN 0.0, B 0.5 S ar B L A SR AR AR B M IE R Z L

22 A R IE A  AETHR  E R R E ORE
10l G i 2 5 {EL R A A A R0 A U B A Y
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