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ABSTRACT: The work aims to study the method for monitoring and evaluating the fluctuation and consistency of vola-
tile and semi-volatile organic compounds (VOCs and SVOCs) in label paper and printing material for cigarette. Head-
space-gas chromatography/mass spectrometry (HS-GC/MS) was used to collect the chromatograms of VOCs and SVOCs
in package printed matters and raw materials of cigarette. The calibrated chromatograms were obtained after calibrating
the retention time at different signal acquisition time periods with double internal standards of benzene-d6 and naphtha-
lene-d8. Based on the calibration chromatograms, the quality control charts were constructed for monitoring and evaluat-
ing the fluctuation/consistency of VOCs and SVOCs in packaging material for cigarette. The developed method was sim-
ple in operation and good reproducibility. It exhibited good performance in correcting the retention time shift caused by
changing the chromatographic column, switching the instrument and other instrument performance fluctuations. The
minimum correlation coefficient between the spectra increased from 0.4076 to 0.9629. With this method, the overall dif-
ferences of such compounds in different manufacturers and packaging papers could be identified efficiently (P<0.05), and
the mean difference rates of the correlation coefficients were 12.5% and 38.6%, respectively. This study provided a me-

thod for signal acquisition, spectral correction and quality control of VOCs and SVOCs in packaging material for ciga-
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rette, which indicated that it could be served as a useful means for evaluating the quality stability of packaging paper and

printing material.

KEY WORDS: packaging material for cigarette; volatile and semi-volatile organic compounds (VOCs and SVOCs);

double internal standards; consistency evaluation

GIHRIPR AN ENA RIAR . 5500 B CF%N
5, ¥ e & n £ N, ARG
akedt, JEMAN B e BN Bar, X
A A 4% B BV R RA R b 43 e R4 R A LIRS )
(VOCs il SVOCs ) MR, T B PRFE™ i i i %
Sk, FET AL G W) 0 8 S I K BR 4R AR kA T
R sz 00 BRAAT, AR 7T AT A BRI 5
fili -, FrHERRIE R VOCs Al SVOCs, i %
FEE . R R Y5 S B Sl , AT REH R A REIAS B
BB AR AL —SEER B Y BN R TR T R . NG
M2 S T | AT W A6 DS ) o 5 ] RE AT RS I 22 vh 3L
B R R T AR T A A R AR AR B R A
At AR, AW | SRR I 2 S R I ]
AR A5 PR 2R AT RESE W B A VOCs T SVOCs 1Y
i, I DT R B Y i s M T BT
KA FE R

HIF24E X VOCs #1 SVOCs P sh kT e T K&
WoE TAEN 4, 2222 UV P A A6 S AH €3/
FIEEE 7 e 1T 2 B4 A A A E A
) VOCs 1 SVOCs, L T B RHAESE 8083,
I F EABR A HH B 2 51 o Brown TR ZH >R H 1023 [i5 41
f £ B ( Headspace Solid Phase Microextraction ,
HS-SPME ) 77 1% 45 & UAH (1% DU AR AT ~-A T i [7) Joi 3%
( Gas Chromatography Quadrupole-Time Of Flight Mass
Spectrometry, GC/Q-TOFMS ) 43 Afr & 358 vh i #5 %&
YWAIALE Y, T e URe & i e, A5
JB 45 TR R R - RO s - T R
( Purge&Trap-Gas Chromatography-Mass Spectrome-
try, P&T-GC-MS ) 255G« 2 (a3 45 S0 S AUV
Wi 2R G0 %F 22 JONN A DB A rh R A R A R A T AT
PR S, DAPEHr 22 500 7 08 T e RS 1
AN TR 27 35 B X R E E SR X T e T — R 48 s R
ST B P A IFE A, (EL 5 A0 R s AR ) S il
HR A R ) VOCs i SVOCs — B Mg 850

SCHIF R T AR AC R R VOCs il
SVOCs #1025 =T FH- X bR AN 7 v, M iz 28
Yo — S PPN B A L, Sy B & B JEOR R 5T
RRE PRI R AR R A

1 K

1.1 =, fRERSIKH
F LA 7697A-7890B-5977C Thi =5 A (i

JRAE U HS-GC/MS ), 26 [H Agilent 43 &l ; XPE204
ML R, Hit Mettler 24 H] o

PRl it 53] SR AR AR(99.5% ), 55 [ Cambridge—
Isotope—Laboratories 23 #); RACZE (99.0% ), fH[E
Dr. ehrenstorfer A F]; = LR HMER (99.0% ), L
GG SRR By A BR A A

1.2 WIRERELH

PRIBURMCR RO (R#Z 0.1 mg), PI=24
PR H 3ol P S 5 5] I A BSR4 0.2 mg/mL TR A
WARII, T 4 CHMF N RDLIRTT

1.3 UEHFEEH

1.3.1 BitE4g

FE A - AT ERE . BSR4 4 100 °CHl 45 min;
3% FE R ] Supelco VOC & A i5%4E, HiME N 60 m
(KJE) x0.32mm ( N4 ) x1.8 um (JE)E ); dEFEO
TRk 220 °C; HANAR (4 =99.999% ), HI
W 2 mL/min; 2 101 (4R AL BN &
gLk . BB SR R K SR U E i SR A I )y A R
50 0 1 (7R A ED il AR AN ). AR THE . WIIRIRE
4 40 °C, 1545 2 min, SXJ5 L) 4 °C/min B HCRTHE =
200 °C, f54F 10 min,
1.3.2 Rit&H

BT URIR D 230 °C, PURRAFELEE D 150 °C5
R PR, FRTEREN 29 ~ 350 u,
1.4 FHix
1.4.1 RESEER ALK

BT I B o sl AC R &, 2B R A 22 cm X
5.5 cm FIRAE, IRRE N A0 AR, R Ar ER AL ED
il T R AR R, 7RI A TS i, A 30 uL
NFREW, %EFET HS-GC/MS 43¥7 .
1.4.2 HEB

X 5 B i 28 e K RE R MTEN I A8, FREL 0.1 g k¢
SATRZS Y, A 30 pL PIFRIE I , B 35 R
B X v 70 28 (U] B B, FREC 0.1 g BRI A TS i,
B 60 uL AR, %5 51T HS-GC/MS 43 ¥r .

1.5 EBEKRERZE

TEAN [ B £ B R 1] B2, R FHOBUA B AT B R AR
ZEXIAE i @3 P PP A G 0 £ B I TR BEAT AR OE, A
ffn s PRI (03 U K B )5 B P L T 1



W44k 3 TR, %, B AE T VOCs BT SVOCs — B TR B AR TF5Y - 235 -
100 - 84 100 | 136
D D D
D D | b
50 O 50 |- O

D D D

D
D
42 56 82 D 108
30 407 50(|| 60 66 76 4 3% 66 76
0 L “'l‘|‘ l‘ S “""|‘|‘ . L 0 | H e Ll 94'| “ I \Hll
90 100

30 40 50 60 70 80
(replib) Benzene-D6

40 60 80 100 120 40
(replib) Naphthalene-D8

¥
L.7¢

1.5F
1.3F
1.1}
0.9}
0.7F
0.5F
03F
0.1k

U&fE/10¢

NN

Ripeze

),

6 7 8 9101212[131415161718192021222324252627282930313233343536373839404142
SRAERT ] /min

A B B[]

R, < Rtﬁﬁ*

Ry <R < Rypeze

R.> Ryips

B REAL . RSP A (1 I8 B £ B I I7) 7 3 ]
Fig.1 Schematic diagram of chromatographic peaks and retention time for
sample and internal standards
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Fig.2 Optimization result of split ratio
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