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Abstract: [ Purpose] To establish a simple, rapid and accurate method for the determination of cut
stem content in order to provide a technical means for the evaluation of effective utilization rate and
blending uniformity of cut stem. [ Method ] The cut stem and cut tobacco were made into powder
respectively, and then tobacco powder with different stem content was prepared. The CIE-L’a’h” col-
or space value of each test sample was measured by colorimeter after it was fully mixed. The Hunter
chromatic aberration AE between mixed tobacco powder and pure tobacco powder was used as the in-
dependent variable, and the stem content was used as the dependent variable to establish the function
model between them, and the accuracy, precision and repeatability of the function model were veri-

fied. [ Results] The linear regression model between cut stem content and AE was established, the

Wk HEA . 2020-02-25 Bl HH#H . 2020-08-18 W24 1 WA . 2020-11-04 10:31:45
HEATH . AR mEE (£H) ARIUEARRETTH (HYHH2018GY02) .
YEF . A8k (1986—) , B, WEH2 A, Bit, TR, FTEMNFMWETLEARVIZ.
E-mail: 372925687@qq.com
*A{EVE#H Corresponding author: =% (1986— ) , J, Z#IEBMHA, Wit, SR TEIN, FEMNFWEL
R T ZHAMS , E-mail: gachui6699@163.com
W25 itk https://kns.cnki.net/kems/detail/53.1044.S.20201103.0958.002.html



https://doi.org/10.12101/j.issn.1004-390X(n).202002028
mailto:372925687@qq.com
mailto:gaohui6699@163.com
 https://kns.cnki.net/kcms/detail/53.1044.S.20201103.0958.002.html
 https://kns.cnki.net/kcms/detail/53.1044.S.20201103.0958.002.html

1024 Py I )y N = 22

9535 %

model had high fitting degree and the determination coefficient was 0.999 5. The relative error of the

accuracy test of the working model was 2.00%-3.37%, the variation coefficient of the precision test

was 1.98%-2.72%, and the variation coefficient of the repeatability test was 2.40%, all of which met

the requirements of quantitative analysis.

[ Conclusion] A method for the determination of cut

stem content in cut filler based on chromatic aberration method was established. The method was

simple, rapid, low cost, high accuracy, precision and good repeatability, and it was suitable for the ac-

curate determination of cut stem content in cut filler.

Keywords: cut filler; cut stem content; chromatic aberration method
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Tab. 1 Blending scheme of cut stem and cut tobacco

i PR Hit/g /g
purpose sample No. cut stem cut tobacco
Si 0.00 100.00
S, 2.50 97.50
85 5.00 95.00
84 7.50 92.50
Ss 10.00 90.00
Ss 12.50 87.50
S7 15.00 85.00
ke g
o d%i*f;;ples Sg 17.50 82.50
S 20.00 80.00
Sto 22.50 77.50
Siy 25.00 75.00
Sia 30.00 70.00
Si3 40.00 60.00
Sia 50.00 50.00
Sis 100.00 0.00
Sis 6.25 93.75
Si7 8.75 91.25
valijﬁfﬁiﬂes Sis 11.25 88.75
Sig 13.75 86.25
Sa0 16.25 83.75

W AR (S1~Sa) MBI RN 100.00 go
Note: The total weight of each sample (S;-S,,) was 100.00 g.
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Tab. 2 Independent sample ¢ test of chromatic aberration parameters between cut stem and cut tobacco
0,7 2 4) chromatic aberration parameters FH42 cut stem 42 cut tobacco 7214 difference value P 1 P value
L 55.70+0.39 63.08+0.49 7.38 0.000
a 7.89+0.10 11.08+0.12 3.19 0.000
b 22.75+0.31 30.70+0.48 7.95 0.000

3 FEMELEEMM L o F b ENELRK Hunter BZE1E (AE)

Tab.3 The L', d’, b" and Hunter chromatic aberration (AE) values of samples with different cut stem contents

¥ 45 sample No. Ji 424 §/% cut stem content L a b’ AE
S, 0 63.08+0.19 11.08+0.07 30.70+0.18 0.000
S, 2.5 62.89+0.22 10.96+0.08 30.47+0.17 0.322
S; 5.0 62.67+0.08 10.90+0.13 30.19+0.15 0.679
S4 7.5 62.47+0.15 10.82+0.08 29.96+0.11 0.994
Ss 10.0 62.23+0.27 10.75+0.07 29.72+0.13 1.339
Se 12.5 62.12+0.20 10.68+0.12 29.66+0.13 1.471
S; 15.0 61.95+0.11 10.58+0.10 29.46+0.10 1.751
Sg 17.5 61.74+0.13 10.47+0.12 29.26+0.18 2.059
So 20.0 61.63+0.24 10.41+0.09 29.00+0.15 2.333
Sio 22.5 61.32+0.26 10.33+0.10 28.76+0.21 2.725
Si 25.0 61.15+0.22 10.26+0.10 28.59+0.24 2.975
Si» 30.0 60.92+0.11 10.11+0.06 28.13+0.23 3.494
Si3 40.0 60.02+0.17 9.75+0.07 27.45+0.17 4.658
Si4 50.0 59.49+0.07 9.42+0.09 26.62+0.12 5.682
Sis 100.0 55.70+0.09 7.89+0.12 22.75+0.11 11.307
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Fig. 1 Trend chart and regression equation between cut stem

contents and Hunter chromatic aberration (AE)
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Tab. 4 Accuracy verification result of prediction model

g samples L' a b AE  TRIE/% predicted value  SZFRME/% actual value Z5{E/% difference value A%} 157 %/% relative error
Si6 62.56 10.86 30.15 0.786 6.04 6.25 0.21 3.37
S17 62.35 10.77 29.92 1.118 8.99 8.75 0.24 2.75
Sis 62.16 10.68 29.71 1.405 11.54 11.25 0.29 2.59
Sio 62.02 10.62 29.56 1.619 13.45 13.75 0.30 2.16
S»o 61.79 10.52 29.32 1.970 16.57 16.25 0.32 2.00

*®5 BERNERAELPELES ERFEEMNLER

Tab. 5 Precision test of the measurement method of cut stem content in cut filler by chromatic aberration method

%

Ff i samples 1 2 3 4 5 6  “TYJMH average value A5#fEfiiZ standard deviation 4553 R HL coefficient of variation
Ss 10.45 10.78 10.10 10.27 10.16 10.02 10.30 0.28 2.72
S; 14.63 15.08 1521 1539 14.74 1455 14.93 0.34 2.29
Sig 11.67 11.79 1148 1136 11.09 1191 11.55 0.30 2.61
Sio 1337 13.78 13.90 13.25 13.07 13.59 13.50 0.32 2.37
Sy 17.02 16.60 16.85 1636 16.71 16.12 16.61 0.33 1.98

*6 BEXRNERSBLPRELSENESHNRAER

Tab. 6 Repeatability test of the measurement method of cut stem content in cut filler by chromatic aberration method

W 5 I5F 6] measurement time L a b AE TMI{E /% predicted value
1K the 1% day 62.12 10.65 29.62 1.510 12.48
ZB2K the 2" day 62.15 10.67 29.66 1.455 11.99
23K the 3 day 62.14 10.66 29.64 1.475 12.17
B4R the 4™ day 62.13 10.66 29.63 1.485 12.26
ZBSK the 5™ day 62.11 10.65 29.61 1.522 12.59
ZE6°K the 6" day 62.17 10.68 29.67 1.435 11.81
1Y average value 12.22
FrifEfR % standard deviation 0.29
A5 5t Z4) coefficient of variation 2.40
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