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Analysis on C3F Grade Quality of Flue-cured Tobacco Handed-over from
Commerce to Industry in the Model of Specialized Grading and Loose-leaf
Purchasing in Yunnan Province
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Abstract: In order to explore the change of grade quality under the new loose-leaf purchasing mode, 7700 bundles of C3F tobacco
from 154 batches of grade quality supervision and inspection samples in 2018 industry/commerce handover, including samples from
12 prefecture (cities), 79 counties (cities, districts) in Yunnan, were studied. Principal component analysis was carried out among 7
factors influencing grade quality, including mixed low grades, mixed cany leaves, mixed variegated, mixed parts, mixed medium
quality, mixed bottom part, and mixed low quality, from which 3 principal component factors were extracted. Based on the
comprehensive scores of principal components, cluster analysis was performed using the 154 batches of tobacco leaves from
different growing areas. The results showed that: (1) The grades C4F and X2F exhibited ralatively high proportion among mixed
non-sampled grades; (2) The cumulative contribution rate reached 87.608% for the 3 extracted principal component factors, among
which the contribution rate of the 1st principal component was 44.722%. Mixed low grades, mixed medium grades, mixed stalk
positions, and mixed bottom leaves were the principal factors influencing the grade quality of C3F; (3) K-Means analysis clustered
the 154 batches of C3F tobacco leaves from different growing areas into 3 categories. The 1st cluster included 14 batches of which
grade quality was mainly influenced by mixed variegated leaves and mixed inferior grades. The 2nd cluster included 127 batches of
which grade quality was mainly influenced by mixed low grades, mixed medium grades, mixed stalk positions, mixed bottom leaves,
but less influenced by mixed cany and variegated leaves. The rest 13 batches formed the 3rd cluster of which grade quality was
mainly influenced by mixed cany leaves. The results from the principal component analysis and the cluster analysis accordantly
agreed with each other. (4) Together with the mixed non-sampled grades situation, under the new loose-leaf purchasing mode, the
major problems of C3F grade quality were mixed low grades and mixed stalk positon.
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Table 1 Batches and bundles of C3F sampling during the
2018 Yunnan industry/commerce handover
Location Batches Bundles
14 700
10 500
38 1900
12 600
17 850
10 500
7 350
6 300
11 550
17 850
4 200
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Table 3 KOM test and Bartlett’s test of C3F
2 grade quality data
21 Test method Parameter Result
' KMO KOM 0.612
C3F Bartlett 1145.629
2 21
0.000
1 C4F X2F
C4F  X2F 4 4 1 F1
C2F  CaL 44.722% 2 F2
27902% 3 F3 14.984%
3 87.608% >80%
2 C3F
Table 2 Statistical description of the factors 3
influencing C3F grade quality %
Influence L .
factor Minimum Maximum Average SD 4
0.00 10.00 0.90 1.76 Table 4 Characteristic value and accumulative contribution
0.00 52.00 17.42 1152 rate
0.00 58.00 21.00 12.09
0.00 20.00 1.21 263 Principal Characteristic Contribution Accumulative
component factor  value rate/% contribution rate/%
0.00 10.00 0.77 1.60 F1 3131 44.722 44722
0.00 42.00 5.23 7.16 F2 1.953 27.902 72.625
0.00 42.00 8.40 757 F3 1.049 14.984 87.608
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Fig. 1 Mixed grades counting of grade C3F
5
22 Table 5 Component matrix of principal component analysis
Principal component factor
Influence factor = =) =
- 0.116 0.972 -0.047
KOM 0.901 0.102 0.096
Barlette 3 KOM 0.907 0.202 0.125
-0.061 -0.063 0.970
>
0.612 >0.6 Barlette 0.000 0080 0975 0033
<0.05 0.858 0.042 -0.231

0.859 0.006 -0.160
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1 127 82.47% C3F
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Table 6 K-means cluster analysis on grade quality of C3F from different growing areas
*
Cluster Batch Including batch
1 14 0.77 3.69 117 1.73 1.03 1.84 0.99
1.49 245 0.82 1.98
2 127 0.78 0.85 1.49 1.37 0.30
111 0.22 1.04 1.86 0.99 1.82 1.84
1.57 0.82 0.81 0.39 1.03 0.39 1.23 1.10
1.42 0.41 0.93 1.27 0.38 0.20 131
1.14 1.38 1.15 1.15 3.01 1.24 0.73 0.70 0.93
1.00 0.70 1.09 0.57 0.53 1.35 0.71 1.04 0.62 0.81
1.04 1.15 1.15 0.57 1.55 1.79 1.26 142 0.84 0.71
0.51 1.69 1.44 1.35 0.51 117 0.79
1.09 1.04 1.08 1.01 1.33 1.87 0.38
1.49 1.15 0.60 1.06 2.23 2.66 1.19
131 0.67 0.65 1.35 1.30 231 1.30
0.75 1.15 1.05 3.18 1.49 0.48
1.47
3 13 451 0.69 111 0.87 1.02
1.26 0.31
* K-means
Note *The euclidean distance was used to discriminate different batches from the same purchasing station.
50 1
S 45 | T o 2
w
S 40 f [u] 3
E 35
§ 30
3 25
€ 20
s 15 -
§ 10 r
5 5 ¢t é T ’%
a

2

Influence factors on grade quality

7

Fig. 2 Statistics for 7 influencing factors among 3 clusters
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