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Abstract

To balance production tasks across different primary processing lines and enable the manufac-
turing of cigarettes of the same brand and specification on different lines, this study takes the ho-
mogenization of the key tobacco cutting and drying process as a starting point. Process parameters
for line transfer were set based on the differences between 3000 kg/h and 5000 kg/h cutting and
drying equipment. The degree of homogenization was verified through quality testing based on
three-level indicators: physical properties, chemical components, and sensory evaluation. Further-
more, an evaluation method for homogenized processing was established using the Euclidean dis-
tance similarity coefficient. This method addresses the limitation of current homogenization eval-
uation standards for cigarettes, which rely primarily on subjective sensory evaluations, providing
a scientific and quantitative basis as well as an auxiliary reference for homogenization assessment.
Consequently, a replicable homogenized processing mode for the cutting and drying process be-
tween 3000 kg/h and 5000 kg/h production lines was developed. The results indicate that, accord-
ing to the equipment differences between the two lines, the homogenized processing of the cutting
and drying process can be achieved by proportionally adjusting the steam flow rate and material
feed rate, offering a reference for the homogenized processing across different primary processing
lines.
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Table 1. Comparative analysis of cutting and drying equipment in 3000 kg/h and 5000 kg/h primary processing lines
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Table 2. Comparison of physical properties of cut tobacco in 3000 kg/h and 5000 kg/h primary processing lines
2. = BTSSR IR EE AT

ks o MiEA2 FF- il 22 4% P value
FHIME F 2% SFIH F 2%

YIJG SR 2255 7K (%) 17.87 0.07 18.01 0.06 0.01
L JE R 2285 7K (%) 14.26 0.66 15.05 0.58 0.08
Y42 % & (mm) 0.94 0.04 1.00 0.05 0.07
7818 (g/cm®) 4.70 0.05 430 0.08 0.00
L2 (%) 91.22 1.51 89.33 1.71 0.30
HE 22 (%) 1.02 0.09 1.52 0.16 0.82

vE: Pvalue /MT 0.05, REFARBGEDEEZS.
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Figure 1. Analysis of conventional chemical components of cut tobacco in 3000 kg/h and 5000 kg/h
primary processing lines
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ARbriE, MESCROREL . DEWEE AR R TE B 2, (RS ROl B A B A o 5 1k 7
S, WA 3. Moy, PR P MEINE 0.02mm, RISy 0.01; HESFHEMNZE 0.01g, RN
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Table 3. Comparison of cigarette physical indexes

3. M STYIRIERRISEL S AR

_ e i IEEA% Fi T 2. 2%
Ei=2an P value
FHIME P FHME Ji %
K & (mm) 97.10 0.06 97.12 0.02 0.58
T 5 (%) 57.93 0.51 55.64 0.27 0.00
SO K (%) 54.71 0.21 54.11 0.25 0.00
JEWE I X (%) 45.20 0.25 45.01 0.24 0.25
[ 4 (mm) 17.00 0.01 16.98 0.01 0.00
W BHL(Pa) 1.28 0.01 1.26 0.02 0.17
Hii(g) 0.55 0.00 0.54 0.00 0.00

VE: Pvalue /M 0.05, REEAMGAEEEEZSR.
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Figure 2. Comparative analysis of smoke indices of cigarettes
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Table 4. Comparison of sensory quality
= 4. BEREREIL S

B E =Tkl etk Fi milE257
e 5.00 5.00
A 29.50 29.50
i 5.00 5.00
it 11.00 11.00

S 17.93 18.00
FNUS 22.00 22.00
HirE 90.4 90.5
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Table 5. Euclidean similarity coefficient matrix of cigarette physical indexes

5. BIEYIIR IS ARER O ARV R BB RE

Rk AR BL R L HTLIER =T 14 =T5 2# =T 4k 3¢ =Tk 4
FHALLIE 1 0.996998 0.99194 0.994995 0.997561
=T 1# 0.996998 1 0.994871 0.997992 0.998786
=T o 0.99194 0.994871 1 0.996828 0.993846
=T 3% 0.994995 0.997992 0.996828 1 0.997018
=Tk a# 0.997561 0.998786 0.993846 0.997018 1

ST, T RO R SR R 5 TE S A A B e AR GO L R B BEIA £ 0.99 B E, Hp R T
REM G =T 1#. A#HAHURE .
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Table 6. Euclidean similarity coefficient matrix of mainstream smoke components

F+ 6. ERMMSERECHRNREERE

W AR Bh R 5L FTLIEM =Tk 1# =Tk o# =Tk 3# =Tk a#
HTLIER 1 0.925032 0.931713 0.88212 0.800224
=T 14 0.925032 1 0.964474 0.912461 0.814672
=T5 2# 0.931713 0.964474 1 0.928286 0.829123
= K 0.88212 0.912461 0.928286 1 0.894832
= 0.800224 0.814672 0.829123 0.894832 1
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() 4 DRESL IR 4#8h, AR =ANRE LA ARBLE I LE 0.90 DA E.
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Table 7. Euclidean similarity coefficient matrix of sensory evaluation
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Rk AHBL R L HTLIER =T 14 =T 5 2# =T 4k 3¢ =Tk 4
FFLRIE 1 0.99308 0.945799 0.959019 0.944644
=T 1# 0.99308 1 0.939787 0.952522 0.941192
=T o 0.945799 0.939787 1 0.977339 0.957848
=Tk 3 0.959019 0.952522 0.977339 1 0.963379
=TH 44 0.944644 0.941192 0.957848 0.963379 1

i, ITRIEM S =T 2R AL TIE 2] 0.90 PR, o F 2015 fh SR 1480 AR U
A 0.99, TR S SR 2# A LLE ik 0.95 BLE, HECEERNE MR L 18— 2.
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Table 8. Comprehensive similarity coefficients
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BRFAHEL R %L Ee kB Bt F MY RE RV gh
FTFLIEME =T4 1# 0.996998 0.925032 0.99308 0.973449
T LIE S =14 2# 0.99194 0.931713 0.945799 0.950801
T TLRIEMm 5 =T4 3# 0.994995 0.88212 0.959019 0.943145
FTLIEm S =T 4 4# 0.997561 0.800224 0.944644 0.911901
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