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Simultaneous Determination of 5 Harmful Ingredients in Food Packaging
Paper by Gas Chromatography-Mass Spectrometry

ZHU Huai-yuan, ZHUANG Ya-dong, YOU Xiao-juan, LIU Xian-jun, ZHANG Yuan, CAO Yi, SHEN
Xiao-chen

(Technology and Research Center, China tobacco Jiangsu industrial Co. , Ltd. , Nanjing 210019, China)

Abstract: A gas chromatography-mass spectrometric ( GC-MS) method was established for simultaneous determina-
tion of 2-methoxyethanol, 2-ethoxyethanol, glycol, 2-ethylene acetate and diglycol in food packaging paper. The sam-
ples were extracted with methanol assisted by ultrasound and filtered by 0.22 pm filter membrane. The target analytes
were confirmed and quantified by GC-MS under selected ion monitor (SIM) mode with the internal standard method.
The procedure of sample pretreatment and the instrument conditions were also optimized. The results showed that there
are good linear relationships in the range for 5 compounds with correlation coefficients not less than 0. 999 ; the limits of
detection of the above 5 compounds are range from 1.52 mg/kg to 2. 76 mg/kg; the spiked recoveries at three levels
are in the range of 84.47% ~105.01% , and the relative standard deviations (RSDs) of intra-day and inter-day re-
peatability are less than 4% . The method is simple, rapid and accurate, and can be used for batch analysis of the 5
compounds in food packaging paper.

Key words: GC-MS; food packaging paper; 2-methoxyethanol ; 2-ethoxyethanol; glycol; 2-ethylene acetate ; diglycol

C_FEEPR BRI . C_BIRIR
B5. BN B (“HEE)F 5 MYRBVHERR
S, SRR G AERES W OZNRTBE B35

B MRS, TEEESHREE MY, 28BS
Bt RIS e = SBEEDRERLY . RABAR
ZRBRRN G —BEEaNERshs" Mo

MEFR  BAUNES  LTAER U RORRIBYST D BT A&
WBFAIE Y, £ B3P EPEEAES 223 A  E£1 IIK
iIE , BT E M S IIK, SHPRRELRE, &
_BEREIBBENRNNEETRBUIEIN, LTSI

WF HHEE: 20130109

BEAORIARHEANRG, ZESBREIHERPS.
TRIE RMSDERR ABRRE N ENEE
PERESY , BEERBERS KRS IRERRM
hEEH, 2010 F£.2011 F, 2 _ B8Pt . o
BB 30 B BRESTEH IR AN =53

TEBER N R (1980-) 3 VLIRA BTt VIR 8 Tl A7 R TR 2w AR, 2205807 [l A2

BIRAEE: EWAR(1972-) 55 B4 VLol Tl A FR SR A F

P T REI , BRI J5 [ MM R



RVIEAF GC-MS 3% [R] i PR & dh (L AR i 5 FhoA 5 1 o
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1.1 B 5EF

Agilent 6890N-5975C SAEGERIEFUEERAEIN . BB
SBEZEDTIR(ED) ; HP-Innowax (30 mx0. 25 mm x
0.25 pm) DB-Wax(30 mx0.25 mm x0.25 pum) DB-
5MS(30 mx0.25 mmx0. 25 wm) . DB-17MS(30 mx
0.25 mmx0.25 um)H] DB-624(60 mx0.32 mmx1.80
wm) O REAEEBIE T ; KQ-500DE 875 K A £ 28
(BUUMBBNESEREAT) ; L-600 BINILCHNE
&) ;8 5 XY ( METTLER TOLEDO AT, B 0. 1
mg) o

Bz OB S (8B40, = E Fluka N T); IE
ol RO _RPIR.C _BERPR. B8
Ot BB IRES. O B3 2 B (04D,
HERICFEIFIBRAT) ; AIR: REREX S ES(CAS.
122-70-3) , 402 =99% (&40 , = H Fluka N T)),
1.2 {USBBTIEFH

I, @IEFE N DB-624 (60 mx0. 32 mmx

| 21

1.80 pm) OREMEBIESL, ANV EE=
99.999% ) ,IBRET, TR/ 1. 0 mL/min; HIF R
BN 250 CHFEN 1 wl; D7, DM 10
C L FERRRBAMBIRE 120 CL,1REF 5 min, M 30
°C/min 7+ % 240 C ,R%F 8 min; FHEITRE 250 C,
[Ez17898 5 min,

FREFE. BSREE N 230 C; ORTREEN
150 °C;fE@EEEN 250 C, BEOANBI =D
JR(ED ,EBBSEBENT0 eV 3 BHERA S min, LR

IR TL(SIMD 6
1.3 FREELAT

—RIRERBSR: DBIFREN 0.2 ¢(FBIBE 0. 1
mg) N _FBBEPER. . & BRI, & BB
fREE,1.0 ¢ VS _F5.0.6 g(FBIHZE0. 1 mg) —
i, ETHMND, BEPESHE, KR E 100 mL £
PES, BHINS B — R ERE R

TRPNESR EBRREL 2. 5 mL —RbREES
R,E7F 50 mL BEMP, LIPREES, e HlNz5Bir
VIR _NFEB R o

AFAR  FEFBFREN 20 mg(FSHRZE 0. 1 mg) BYA
BRR ST, AR SR ERBE 100 mlL &
S0, UPEES,

TWETVES R EM®EL0.1,0.25,0.5,1.0,
2.5,5.0 mL BV _RIEBTRE 250 ¢ LSRR, &
F 100 mL BSEMRP, DBBPEES, BARIIRE L
UDEV
1.4 BEUSE

RERZ9 0.25 s (BB ZE 0.1 mg) BREEL
FEVBESIRAT 5 mm x5 mm 9 ESYS,
EF 50 mL =AM ARG 50 wL, B0
A 10 mL BBEs, )R M 8A ZHY 30 min, IZEUE T
3000 r/min B\ 5 min 5, EBRE 0.22 wm B
RIS REH TR,

1.5 HBIHEDA

WARITE TIESRHTSEE-ELER
SNE , ABFRYIRES AR E 2 L VAL TR, B
EIEEPBERYIEEIRSARIEERR 2 L AMALTR,
SHNERS, FERI0IPERE, REEEEFE T
WIEGBHETHIN, S EE8 5 IPEMRMIRSAIRE
EEREERALSRED ATESABROTINS

o
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2.1 BEFUERHEIEE
2.1.1 FuSHux s

£ 30 ~200 amu SEEAHIT 151, RESHD
NRBNENFHER S, NESREEHREFI,
XAGEBRST BB, 5 ks RARRIEIR
BWE. EHSEEESSNE 1,

x1 SHELAMRNRINREBE . EENEESET

Tab.1 Retention times, qualitative ions and quantita-

tive ions of the 5 compounds and internal standard

o %%’ET %ﬁ%ﬁﬁ TE R

]/ min FFEEH BT

LRI 6.001 45,76(100 : 8) 45
P Tk 6.846 59,45(100 : 50) 59
T 7.106 31,43(100 : 15) 31
LTWEZBEZTRNE  8.980 43,59,72(100:38:35) 43
—Z 10. 502 45,75(100 : 30) 45
AR 14.659 104,91(100 : 20) 104

2.1.2 SRR

5 TP BIRD T RNG, BRIt O B RIEE
FRERE RINEEDERIEEIENDBEIET,
#5275 HP-Innowax, DB-Wax, DB-5MS, DB-17MS K[
DB-624 JIFPEREENDBEUR, EHREEEN
(5% -FE)-BEEFESEROY DB-SMS 21Z 107, 218
HEBVIRIERSS,5 M ERD TS B EEBBERE
55, BIEINER R, #RBIEN S _BERPR. o
BB BIEN B/ NTF 3 min, B 5 fDY)REIEE™8
HBE ; X8 DB-17MS B8, £ — B8 N HEsiBRE
}_"IE, HP-Innowax ] DB-Wax NEERBIINR S
Bz, MRS, BB BRER T 100
C,o_BEN_HE2 PNoNEEMRE, DAD
IR INANIRAS  #EMIN o B R — HERID=SEM TR
H ,Z5aNENR e _EEEEREREIIEEE
A, SEEeEE TSNS 8, MEENIBREE
=T 100 CHY, 2 BB N B8 O RBVHIE
BUBI X BE , 7OASKI 5 TP RBY@BY N DT, 1
FH DB-624 B1&110Y,5 MY iz ed it E890AY
WoR, (1T LS8, 5 MMYREERTESLINEL
DB, BIERXR, DTN EHSRE, YA LI 5 1P
BERVIBIINl, ZIRRENEIE L &N, ks

) RTRINERAR O BEBV R S B E 1,
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Fig. 1 SIM chromatography of the 5 compounds

and internal standard

2.2 BRLEEFERHENLK

ERTHE JBE.CBECIR.CRIEE. K
BB 6 FPRNERIEBYBTHI=SC — R PRt O _F8
BB OB BREEN_—C "85 5 18
IrREYBY BRI BE AR , 5REH, 6 1P5
FIPREPEE. CBENIBINUS 5 MERD TS,
BRIt , #DHRRE ZB3 BB ( SIBENZEEUET, B
CEEIENZERBHIN, 2B BRNELSRS, BB
FNEDBENTHE S (m/z 45) , TMPESBIZEER
KHTS T, AR AESIENBEE N ZE
Bitlo

URBRGEEONTRNR, B5 5 8F ZEA
57 IREN 2 MPRIAMETS TUBVEZEER , IR E D5
7910,20,30,40,50,60 min, 8T EZZTNE 2 K
(MFE?2), BEFE30 min WIRERFRSE, Ik

F2 2 MERAXNERRE
Tab. 2 Extraction efficiency of 2 extraction methods

U AR (mg kg ) IRV (mg -kg)

[/min L FE LT LB
10 35.09 25.77 35.43 25.62
20 35.82 26.95 35.77 25.16
30 36.67 27.55 35.81 25.43
40 36.35 26.92 36. 12 26.83
50 36. 64 27.07 35.46 26.71
60 36. 60 27.20 35.79 26.99

HIREN 40 min [WIRINEA R &RSE, ALK T 8BS
ZENESE, B, RABEBEZE 30 min fEN
REG
2.3 TIEMAMEESKTR

RS T EHIBVRE SR T OITNE,
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Tab.3 Regression equations, correlation coefficients and detection limits of the 5 compounds

e Lok Rl p— HHIC R AL LOD/
/(pg - mL™") (R*) (mg-kg™)

B g 0.2~10 y=0. 202 7x-0. 000 9 0.999 3 1.58

LBk 0.2 ~10 y=0. 112 0x+0. 000 2 0.999 1 1.52

W 0.5~50 y=0. 124 6x-0. 056 2 0.999 8 3.45

LWL Tk O PR TR 0.2 ~10 y=0. 177 7x+0. 000 7 0. 999 4 1. 60

—Z 0.3~30 y=0.223 7x-0.053 6 0.999 9 2.76

BUERIER AR R AR EUIRT 0. 9991 REREEE K,
FARORENIRMFESEHF 10 X, BUEEIR
EBEAITHIRERE,LOD M 3 BIRERERS, 8
BIER 3, &3 NERTRATHANT 5 PRINED
PEEREBBREE,
2.4 ToEMEURER
URERGREEANEMAR, DA PERIA—

EE0Y 5 TMEHNADOVIRE, ISR, NS
E.P.&E3 TIRKE T s PFNADS2E,
BTIKEETNE 3 X, BN EHTIITREINER)
T8, BRIF 4, BREH,S PENEDCONRE
£t 84% LU=, BN TR ERZE (RSD) N F 3% , BB TE
SO EK,

F4 5 FHULAWRINARDE R
Tab.4 Recoveries and RSDs of the 5 compounds

Analyte wmn Matrix e far th it -2 iR RSD
7K /(mg - kg™) /(mg - kg™) /(mg - kg™) / % / %

ik 69.61 64.38 92.48 1.82

B P o - 104.23 107.47 103.11 0.37
[ 156. 88 140. 05 89.27 2.01

ik 69. 49 67.77 97.52 2.11

. 2 Tk G - 104. 04 105.61 101.51 0.22
[ 156. 60 141.35 90.26 2.27

ik 17.04 48.32 84.47 2.05

Y- el 33.93 35.83 65.06 86. 87 2.09

[ 52.88 83.01 92.82 1.18

ik 121.62 111.32 91.53 2.84

LB 2Tk 2 TR TR L - 182.09 189.90 104.29 1.06
[ 274.08 245.49 89.57 2.13

ik 12.37 34.91 94.22 2.66

ZL W h 23.25 25.82 48.35 97.23 0.57
& 37.22 62.33 105.01 1.06

2.5 PEBVESH
KEESREEMRRETNTAERNE3 X,
SN 3 d, MESRINZER 5, BT S5 IR, J5A8
BARZEEM . BEEEMEY RSD N TF 4%, BRH
EEBRSIEBENERIE,
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B8, 5RNE 6,
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x5 FHENEEHE
Tab. 5 Repeatability of the method

Parallel number

Z P/ (mg - kg™")

T B/ (mg - kg™)

1 35.70 33.53 32.54 25.27 25.55 24.51
2 34.54 32.41 31.92 24.90 26.81 26.34
3 33.59 33.78 32.91 24.79 25.83 25.28
X/ (mg - k™) 34.61 33.24 32.46 24.99 26.06 25.38
H MR Em 2/ (mg « kg™ ) 1.06 0.73 0.50 0.25 0.66 0.92
H P RSD/% 3.06 2.20 1.53 1.01 2.54 3.62
General Average/(mg - kg™") 33.44 25.48
H (B AR HER 25/ (mg - kg™) 1.17 0.75
H [a] RSD/ % 3.49 2.94
x6 HRINWER S 30k

Tab. 6 Analysis results of the sample

g

LW /(mg - kg') T2 TE/ (mg-kg)

1 _ 27.46
2 - 17.19
3 - 15.45
4 - 17.67
5 25.67 18.19
6 49.67 21.92
7 31.53 32.33
8 21.10 18.67
9 29.28 26.26

* ARAT

BoMEXAPRME _2 8B, REKREN
15.45 ~32.33 mg/ke,5 MPEEADPRIB S _ES, =
MEN 21.20 ~49. 67 mg/keg, TEEGREELADIIFR
MBS _BERPHt. & BRI B R
f5%5 3 fAD,

3 4Hp

CAERES B 12N, GC-MS Kl , IPARES , 811
IREERAPE _BEEPR. BRI .S
B8 BB BRES. — 2 B3 5 AR DBY DTS
A, IEGERMED TV U BB SRR 1T ST
o DENDWNERRS, ERESEBERE, X8
SRR SRE, LD AREM RIS, 7o/l
WONBFANME B L EAME, BIEBE, 85 FAM
SR EEEAFEEVRRAIU DT
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