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Identification of Genuine and Fake Cigarettes Based on the Fluorescence Brightness of Packaging Paper
LI Hai-yan, YANG Bing, MA Hui-yu et al
650106)

Abstract [ Objective] To explore a scientific method to identify the cigarette authenticity. [ Method ]| The CIE whiteness (D65/10°) and
D65 fluorescence brightness were measured by the blue diffuse reflectance factor D65 brightness measurement method, and the K-means algo-
rithm was used to cluster the samples. [ Result] The accuracy of brand “HTS”, “YUXI” and “YUNYAN” reached 100% ,89.47% and
88.24% respectively , false negative rate(FNR) was 0. [ Conclusion ] This method can scientifically, quickly and accurately identify fake ciga-

(Yunnan Province Supervision and Inspection Station of Tobacco Quality , Kunming, Yunnan

rette samples whose packaging paper base paper does not meet the product standard, and provides another scientific and objective method for

tobacco monopoly anti-counterfeiting.

Key words

A A 91 S B R 6k S SRR i SO
B—XF AT, 45 BRI, R B A AR s 0y 0, )
PR T BRSO 3 - BB AR (GC-MS) P R
TR RNELT AL X AR 22 A S S B
Bk B i, WF A W AEAR R S A MR e MR LD 7y
W A ST T A R A A R SR 1 B 2 5 A
THEHURLSE T AR UG SO B

AR AR R P I AR F- T G 5 59
P EHE AL PR A ARET A G RS T B T] UL 52 4h
A AR ] W, BRI ARET 4 v i 5 A K 1 6, B 4R
ARIKEIEY . AP AR AT LK T2 BT
e IR A T R A 2002 AF X T A 4R
A ESRANEAG H 2R (1 FR [ 2016 AR EFR L ER
A AR ) TR I R I A AR W BRI AL
2ot £ FHAR R b e ol e AT W g
LA S U o A B A i, DRI, S8 BF T
TBAS ML B ARDE AT S5 5 | SR FH AR T e vy —Fh o A
M %0 7 ¥k, B AR A A AR S I ) — Fh B 2 E R 1
Ttk
1 #HR5EFHZE
11 ke 53R 4E 2 E 2018—2020 AF40IE 1L (3R &
) EBE O IR ) BRI i, B AR B A
I~ FAE A (BN A B A0 MR A 3R Sk B A 2 4R EN R RRAE
Iiftte LLEEIL (R i) (R () M (B ) ROl
EL£mMHE FEBELNGZHHE]LETA A (2019530000241026) .
EEBN FHE(9T5—), ), =H WA, GRA IR, AL, AF

JREAE M ARB R, * BV, TAIF, A, AFEIRE

A B AR
2021-01-09

WimBH

Cigarette ; Authenticity identification ; Packaging paper; Whiteness ; Fluorescence brightness ; Cluster analysis

12.9 .7 MR A, 11,10 10 M HE B 24K,

1.2 88K FiEk  Elrepho SF 450 [N, B0 HrH IR
GB/T 7974—2013" (7 VEHEAT , 23H7 137 8 0 255 44 A B R
T R B 23R FHH B 40RO , 4B 2544k CIE Arif R
B D65/10° (A1) , SR HMEAE IE 68 kKl (457.0+
0.5)nm 98 44 nm, 43470 B EEE CIE )& (W,,) F1 D65
TFEIE(F) .

1.3 #ES M XTEdRIEATIH —fh A B, {5 45 S e g 5
0~ 1,53 pREAN A (1) R SPSS 25.0 {4 i 56 45 4
TG T

x" = (1)

X X

max min

2 ZERENH

2.1 OEL(REH) EREERAE KAEREST

2.1.1 CIE HEE(W ). IR T ITRIE 20851 (Frz i)
FUCRAEEIR T R G2k 1# 24 A# 8# 21# 244 284 314,
33# Ad# TO# 73430 12 NHEVREE S, A0 S5 40 BEAE 78.32% ~
80.65% , JA—ALMHTE 0~0.253 5% ;B 11 IR, B 68tk
AR B 80.16% JA—AKAE S 0.200 2% 41, HoAthHE k43
BT [ i AE 81.61% ~ 87.51%, IH — {1k {8 7 0.358 0% ~
1.000 0%,

2.1.2 D65 BOGSEE (F) o R 1 AT LA 20381l (34
M) 12 D HER B AR A ESE E A 0.07% ~0.19% , I3 —1k.
fHAE 0~0.012 6% B MR 11 A~ Hb R, (2L 4058 6 o JE
6.92% ~9.63% , J4—fKAE K7 0.716 5% ~1.000 0%,

2.1.3  ZIEIL (R (- RIS . XE0IE L
(BRZEH) 12 ASHEU L S 1T S HE AR KA 2B 4R 1 3 0 —
AABL R B VA — AR A 22 ) 0o Pl R IRR R B 5 SR 2 0



49 % 18 1 FiERE AT ORI B EE LA 181

P ERDLIE T ANE 20 ML 1~2 AT DU 2005 1 (AR MRELSRARAN B T oA, PRI 2% 2 IR v 45 ] i
L) BRI L 100% R 228, Hah SR ADO e VIR A B A AR R A B AR S 2 oA o
ff&ﬁ':ﬂ;xk. HT TR AL AR P A T e H sy, Rt ik

F1 B L(REH) EREEKAE RARE
Table 1 Results of CIE whiteness and fluorescence in HTS

R s Sk FEE POt FIEEH—fbfH FNsEREIH A
Samples Classificati Batch Whiteness Fluorescence brightness ~ Whiteness normalized Fluorescence brightness
No. asstheation ate (W) /% (F) /% value normalized value
Z1-1 H 8# 78.63 0.11 0.033 7 0.004 2
71-2 H T3# 80.27 0.17 0.2122 0.010 5
71-3 H T0# 80.56 0.19 0.243 7 0.012 6
71-4 H 444 79.93 0.09 0.175 2 0.002 1
Z1-5 H 33¢# 79.18 0.09 0.093 6 0.002 1
71-6 H 31# 78.32 0.11 0.000 0O 0.004 2
Z1-7 H 28# 78.50 0.07 0.019 6 0.000 0
Z1-8 H 244 79.43 0.12 0.120 8 0.005 2
Z1-9 H 21# 78.78 0.16 0.050 1 0.009 4
Z1-10 B 14# 80.49 0.15 0.236 1 0.008 4
Z1-11 H 24 80.44 0.11 0.230 7 0.004 2
Z1-12 H 4# 80.65 0.14 0.253 5 0.007 3
J1-1 1B 1# 83.20 7.02 0.531 0 0.727 0
J1-2 1B 24 86.56 8.28 0.896 6 0.858 8
J1-3 & 34 84.34 8.25 0.655 1 0.855 6
J1-4 1’ 44 87.51 8.15 1.000 0 0.845 2
J1-5 1’ S# 84.33 7.53 0.654 0 0.780 3
J1-6 1’ 6 80.16 6.92 0.200 2 0.716 5
J1-7 1’ TH# 86.42 8.32 0.881 4 0.863 0
J1-8 1’ 8 81.61 7.74 0.358 0 0.802 3
J1-9 iR O# 84.60 7.85 0.683 4 0.813 8
J1-10 1153 10# 82.48 6.99 0.452 7 0.723 8
J1-11 53 11# 86.84 9.63 0.927 1 1.000 0
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Table 2 Results of CIE whiteness and fluorescence in YUXI

GiENE e e Stk HEE POLsEE FREH—1bfE POt —1K(E
Samples Classi fﬁ . Be }E Whiteness Fluorescence brightness ~ Whiteness normalized Fluorescence brightness
No. assilication ale (W) // % (F) /)% value normalized value
72-1 B 14# 76.54 0.05 0.143 5 0.000 0
72-2 H 4# 77.19 0.10 0.202 5 0.006 3
72-3 H 24 79.89 0.13 0.447 8 0.010 2
72-4 B 444 78.01 0.10 0.277 0 0.006 3
72-5 H 8 78.56 0.13 0.327 0 0.010 2
72-6 B 21# 78.51 0.14 0.322 4 0.011 4
72-7 H 24# 78.40 0.19 0.312 4 0.017 8
72-8 B 284 78.71 0.05 0.340 6 0.000 0
72-9 H 33# 77.69 0.10 0.248 0 0.006 3
12-1 13 14# 74.96 0.14 0.000 0 0.011 4
J12-2 & 2# 75.24 0.11 0.025 4 0.007 6
J2-3 B 34 76.73 0.15 0.160 8 0.012 7
12-4 13 4# 75.25 0.10 0.026 3 0.006 3
J2-5 13 S# 75.77 0.11 0.073 6 0.007 6
12-6 1’ 6# 83.57 7.51 0.782 0 0.946 7
12-7 1’ T# 83.67 7.05 0.791 1 0.888 3
J2-8 13 8 71.43 0.09 0.224 3 0.005 1
J2-9 & o 85.17 7.93 0.927 3 1.000 0
J2-10 1’ 104 85.97 7.77 1.000 0 0.979 7
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Fig.3 Scatter plots of whiteness and fluorescence in YUXI

Fig.4 Clustering genealogy of whiteness-fluorescence in YUXI
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Table 3 Results of CIE whiteness and fluorescence in YUNYAN
HRGS ik FuE R FUEI— JEE L
Samples Classi fﬁ . Be }E Whiteness Fluorescence brightness ~ Whiteness normalized Fluorescence brightness
No. assification atc (W) /)% (F) // % value normalized value
73-1 H YNQT 79.18 0.27 0.437 2 0.019 6
73-2 H HBJSX 71.85 0.11 0.357 2 0.001 2
73-3 H JICY 76.52 0.12 0.277 2 0.002 3
73-4 H SCJS 78.19 0.15 0.377 6 0.005 8
73-5 H KMCY 77.45 0.15 0.333 1 0.005 8
73-6 H YXCY 71.74 0.17 0.350 6 0.008 1
73-17 H WJCY 76.99 0.11 0.305 5 0.001 2
J3-1 & 1# 74.76 0.15 0.171 4 0.005 8
J3-2 15 24 79.09 0.11 0.4317 0.001 2
J3-3 i 3# 87.30 7.67 0.925 4 0.872 1
J3-4 I 44 88.54 8.78 1.000 0 1.000 0
J3-5 1B S# 85.31 7.67 0.805 8 0.872 1
J3-6 i O# 76.22 0.20 0.259 2 0.011 5
J3-7 & T# 86.36 7.51 0.868 9 0.853 7
J3-8 1’ 8# 71.91 0.10 0.000 0 0.000 0
J13-9 1B O# 83.04 7.74 0.669 3 0.880 2
J3-10 i 10# 83.96 7.41 0.724 6 0.842 2
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Table 3 The added recovery rates and RSD of 10 insecticides %
1.0 mg/kg 2.0 mg/kg 5.0 mg/kg
i AL B[S Il Il e
No. Insecticides Recovery RSD Recovery RSD Recovery RSD
rate rate

1 M bk 87.9 0.74 89.3 0.46 90.1 0.53
2 I b 91.6 0.59 93.1 0.87 94.2 0.48
3 5 e 83.4 1.74 84.2 1.56 85.7 1.22
4 TBE I e 78.9 2.56 80.1 2.19 82.3 2.33
5 S 76.5 231 78.3 2.46 80.5 2.16
6 SR 91.8 0.61 2.4 0.73 94.6 0.44
7 2.l 91.6 0.49 93.8 0.33 95.2 0.43
8 AT 83.3 2.01 85.7 1.49 87.6 1.53
9 THLEE R 82.5 1.68 84.9 1.46 85.3 1.02
10 2 ik 96.0 0.43 97.3 0.43 99.4 0.38
Sk 0.
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