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Abstract [ Objective] To explore the sampling plan and inspection method for efficient and accurate identification of cigarette-like product,
which is of great significance for ensuring the reasonable circulation, market supervision and tobacco monopoly of authentic cigarettes.[ Method ]

( Yunnan Tobacco Quality Inspection & Supervision Station, Kunming, Yunnan

Taking 400 cigarette-like product as test material,, the experiment was designed a sequential sample inspectial plan about minimum and maxi-
mum sample quantity according to the principle of statistical ,and DNA molecular marker technology had been used to identification accuracy,
reliability of cigarette-like product containing tobacco ingredient.[ Result ] The sequential sampling method was established to ensure the relia-
bility and the accuracy of industry standard test methods.This sampling plan possessed a minimum sample size of 52,a maximum sample size of
363, and needed 11 rounds at most to draw the inspection conclusion.The determined sampling characteristic curve had relatively high certainty
and sensitivity.The specific bands were amplified at 250 bp molecular weight in the cigarette standard samples, but not at 250 bp molecular
weight in the 52 cigarette-like products.[ Conclusion ] According to the sequential sampling inspection method,only a very small tested sample
could be required by 52 cigarettes. Meanwhile ,the sample of cigarette-like product are accurate and objective through DNA marker verification.

Key words

UEAER , B T HL T 25 Ak M0 RN BAAS R e 4 2 51 5 1 97
17T LI S0 25407 S A 5 5 A 2% TE LI
A AT L B S R TP O ELE 2 R AR
N S A 0 epo L AR R 4 R, R
AR 32 R £ 24 5 R N T A B A3 1 S T
XA — 5 T2 (AR [ 06 2 ELATS b 0 300 0 28 000 7 i e A
G5 E ALK T4 B PR (M 7 SR PR 1
PEA 7S 1) ) AP AR KU . RO, PR R s
5 VAR T A B ) S V2R R 7 8 R 36 7 1, %
I L A 1 4 BEE L 2RI I S B
=08

RT3 A1 20 Ay S A 6 L 4 1 T, S )
S T A B TR ST LIS AR AT s -
ST TR A R S A 7 T L T 2R A A 43
T BT B (AT A AE — 58 Jm R, AR ok R 6 %% P
0 VTR I A 7 R A 2 s A A [T
TEBUAT S RG2S o W0 5 o A

HEWE =d4MEEFEAH(NE) E.E7 A (2020530000241034,
2020530000241037) ,
EERN KAT(1982—), B, S KAA, REF, B, K FFEH

B R A SR M g T AR
R ol
2022-01-06

# BASAEA, LA, L, A F R

WimBEH

Cigarette-like product; Cigarette ; DNA molecular marker;Identification and inspection ; Sequential sampling

BT N =S e 5, oF A 5 I I 7™ it 2 75 D AR e 32 i
R R AR A B A AR Z R A, O B R
A NI A 5 A ARG, ) A MR i P AGLAS 08 e o
A N AT O, P, MHT 205 85 5 A I JA 7 dh A
FEBR AR o DNA FRic 246 T 2 il 422 1 B S
IRBFSEXT AE DNA J7 51 22 5, B DNA 272540, HAT#:
VETRTE R by FUAL BRG] 5 BEAR P/ REAR R A S5 2R
TR, AR RN IE ST AR AR S B
B AUz N . e Ak, DNA SRR AR FIER A 4%
Ty HHAR (LAMP) ™ (s % J2 , S il F A5 DNA 43
SR 10 2 E R I A M i B I S A IS TR S
FERREDT % b SREILIRE 22 RS T L, 7 B R
ERA YR ALH AT — YRR a4 g 2 4545 56, al ok
RBRAR- B A b G 360 A T 5], W12 5 A 3 IR A
/D) DNA BRICH AR o LA %8 5656 46 00 ZL 04 B 55 K
Z AP RE S0 PRI A AR Sk T T
BUFES DNA FRiCsh o SO i WF T A il . 2B
LATH ) L ARA1 400 SCASHADARERE, BIFFEAG 121 A A
fe/ VR AR 1 J B RR AR 565 75 5 L) B DNA A5 75
5, Rk ER | OB AR i B BERAR S

1 MRE7FE

L1 B8 PSR R IR T T 3 8 45 A2 A RLRS A



50 %24

OATHE AT DNA 5 FARILH LIRS o kAT 205

] FRZAH 7 if (Z H) 400 35 40 S HLAS 4 84 mm, B A%
7.7 mm,

1.2 A&

121 JFBEER S 7 210t MRE T ARG SRR
S I THE S 5L T DNA S3F-n 10 A S SR 360 AR 55 v
PBRARRR M, S/ MR T W LI AR
AR 5 B AR = 0.05, Bt SE AR B =
0.10, AR A Fo A1 = 5% B, 2 41E 7= B RIS 7 Ay R o S
mite ARSI SEL G p 1 EAEMER R 1-a, BIFIX
W09 (Dot s P ) 0 BT BAGIKTE 95% , kG 75N 7 il A L
BT 5% B9 BT, FIWHZ AL R S & 72Tl 5
PEFRE IR BEARIR) 2540 T REAS N B A B M 0 SRR AR 5%
ABMIREZR N, S T BRI 7 22, /N R
SOVHEA O, RIS U0V AG & BB , o 00 7= i B AR R
LB R A 1B pouh 5%

KA TE GB/T 8051—2008 1-4iUF B A4S 30 T
20 rh A SR TR O 25, A P S A U R S e
m P B IR 1 8 TR AR BT T S Rt
VIR S =1 B BT T 04 7= ff B AR A E9 SR A
PR po <5% (EAR KT 95% ) 5 45 B KR Jy 0 , W) 75 fiki 5
BATT SOV A M SO BN 11 7= b AR A B B8 1) 3R A
TR p>5% (CBIEAKF-90%) o FESLPRY G K AR AR AT
Res I Z AT I AR B HE B A IGO0, B R HAY % 52
mb SCECRJRA TP BUMAE R T 90 1) b FR =2 1) i xf LAt 2
RS2 ], A I A BEZ k. L, TR E T R R
FIREESL n, LRI

Rt 2 (OC HhZk) 2R THhAE 7 2 (n,, , ¢) 257161
1, BEMEEAR S N 7 St O AR B, BOREAS EA T
K5 , A FERIE ¢, WIF 2t = i S ARG A%, 5 00

TEAEHE, L OC fhE SR AL 58 & T Lhas— 2
LAl s S SHURE 210

1.2.2 DNA 7 FHRic SR 30 I ™ dh o e uEAhiET5 ¥k
ERGIN PRS2 PR AS0RE K A By 2 A SR il il R £ 2
Ja ARSI ST BRI 52 SO SZ (I &) a6
Ffh , LABEATLA UK 2019 4558 i it Bl bt 26 8 1) s TREARE: i
R BR SR FAREIX A0 25 SSR 514 #ewiA 22 1 )y ik itk
FIFFRRRE A A RE N 41 DNA 420 2ifE & PCR &3, 47574
FH 6% 71721 3R DR T e Y5 S P K RGN, e 28 AT 455 W F) o

Py
2 BERENH
. —bx /b -4
21 BIEHERR R = R a=ns

72 b= (2nx+22)= =72 ,c=0,24 D, =5% Z, s = 1.645 B, R &
SR LR B REAS I n oAy 51,405 3, ) ICREER, e/ )Ml RE

o =bx /b ~dac ., ‘
a2, TR 5= s iy o

F14.95% , BVYAHEL n=52 32K i, 22 DNA 23 TARICH:
W5 A A A 2, 7T LA 95% (UL 10 2 1243 77 i 2
PRBMANNSZ AT 0~4.95%

22 BRAWEEHER R PRERN «=0.05 8=
0.10, e R S BAE I g 25, Ik T 200 14 7% i
PRGN LB BB B TR pah 5%, 1T Z,, = 1.654 4145

=P s A Rl 363334 9,1 TR
S BRI 0, =363,

23 BRI SRR A AR L ST T
S 1Lt | AT SR O R T B
BT 1 A T B HHRE Rt B Ve

®1 FREESE(NE)

Table 1 Reference of sequential sampling (two tail)
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oun size(n) sample size LG WAL(E] 18] B4 1X i) (g A DX )
(n.,.) Acceptance number Confidence interval Rejection number Confidence interval
of cumulative for estimating population of cumulative for estimating population
cigarettes (A, ) cigarette ratio // % cigarettes (A ) cigarette ratio // %
1 52 52 0 <4.95 6 6.09~20.80
2 58 110 1 0.16~4.97 10 5.51~14.63
3 32 142 2 0.39~4.99 12 5.35~13.11
4 30 172 3 0.59~5.00 15 5.79~12.93
5 29 201 4 0.78~5.00 16 5.35~11.69
6 29 230 5 0.93~4.99 17 5.02~10.75
7 27 257 6 1.07~5.00 19 5.13~10.54
8 27 284 7 1.20~5.00 21 5.22~10.37
9 27 311 8 1.31~4.99 22 5.03~9.85
10 26 337 9 1.41~5.00 24 5.14~9.78
11 26 363 10 1.50~5.00 25 5.00~9.41
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Note ; Bathches were rejected in table 1 if the accumulative cigarettes were reached the rejection number under the cumulative sample size, which meant the

batches were declared to be cigarettes
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