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1 N N N
Table I  Regression equations correlation coefficients( r)  recoveries relative standard deviations( RSDs) and detection limits

for the determination of volatile organic compounds ( VOCs)

Correlation

VOCs Regression equation coef(fi:/)ients R?(;;Cv)e Ty RSD (% n=5) D(Eler(‘r,ll;(}r:n]zi)m it
Isopropyl alcohol y =72.56x +4632.18 0.9995 95 2.6 0.004
Ethyl acetate yo 110320 - 265, 0.9991 96 2.4 0.005
Benzene o 230 4l + 1320. 0.9998 94 2.5 0.007
Butyl acetate y =58.46x +853.35 0.9998 102 2.7 0.005
Ethylbenzene § 7 45 386w+ 1804. 0.9997 95 2.9 0.004
/ m/p=Xylene Yo 1354533 4 6379, 0.9996 93 2.8 0.006
oXylene y=15.82x +136. 12 0.9993 101 3.1 0.007
6 h) ( 6 h) VOCs
( 2) © 3 Al ]
4 N v 3
; N . v
0.42 mg/m’ GB/T100042008 *° ( <5.0 mg/m?)
0.25 mg/m’ ( <0.01 mg/m?) o
2 R VOCs ( mg/m?)

Table 2 Contents of VOCs in unprinted and printed laminated plastic films ( mg/m?)

/

< Is 1 Ethyl Butyl A t of
Samples Z(I)EZEIH acet;’te Benzene ac:t;/te Ethylbenzene ~ m/p—Xylene 0-Xylene n\l/o(l)lgs °
Unprinted plastic film 0.016 0.034 - 0.051 - - B 0.101
. e 0.021 0.052 0.045 0.069 0.047 0.084 0.053 0.371
Printed plastic film
. . . 0.031 0.057 0.039 0.082 0.035 0.102 0.074 0.420
Plastic laminated films
*  No detected
3.3.2 VOCs
VOCs ( 3),
3 VOCs ( mg/kg)
Table 3 Contents of VOCs in inks and binder ( mg/kg)
- /
Samples I:H?;EE{I Ethyl acetate  Benzene alz::ltlztle Ethylbenzene ~ m/p—Xylene 0-Xylene An\l/o(l)lgi of
Black ink 0.437 0.201 0.189 0.138 0.052 0.125 0.117 1.259
Yellow ink 0.446 0.187 0.102 = - 0.035 0.026 0.796
Magenta ink 0.325 0.123 - 0.052 - 0.043 0.058 0.601
White ink 0.159 0. 106 - 0.063 - 0.034 0.025 0.387
Binder 0.112 0.247 - 0.135 - 0.038 0.016 0.548
* No detected
7 ’
: VOCs o N N N
/ o VOCs
3.3.3 VOCs 23 C. 50%

1~10d VOCs o 2
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Analysis of Volatile Organic Compounds in Printing and Plastic
Packaging Materials of Instant Noodles by Headspace
Gas Chromatography-Mass Spectrometry

XIE Li" YU Jiang REN Peng-Gang DIAO Sha-Sha Li Shuang
( Institute of Printing and Packaging Engineering Xi‘an University of Technology Xi‘an 710048)

Abstract A headspace gas chromatography/mass spectrometric ( HS/GC-MS) method was used to analyze
seven volatile organic compounds ( VOCs) including isopropyl alcohol ethyl acetate benzene butyl acetate
ethylbenzene m/p—Xylene o0-Xylene in printing and packaging materials of instant noodles. The important
experiment parameters related to the HS/GC-MS method were optimized equilibrium temperature of 80 C and
headspace equilibrium time of 40 min. In the experiment linear calibration curves of the seven VOCs were
obtained with correlation coefficients of more than 0. 9991 the detection limits were in the range of 0. 004 —0.
007 mg/m’ the recoveries ranged from 93% to 102% with RSD less than 3.1% . The results indicated un—
printed plastic film contained isopropyl alcohol ethyl acetate butyl acetate printed plastic film contained the
seven VOCs and the contents of the three VOCs including isopropyl alcohol ethyl acetate and butyl acetate
were higher than unprinted plastic film. Plastic laminated films contained the seven VOCs the contents of the
five VOCs including isopropyl alcohol ethyl acetate butyl acetate m/p—Xylene o—Xylene were higher than
printed plastic film and the contents of benzene and ethylbenzene were lower. The amount of the seven VOCs
in the plastic laminated films was 0.42 mg/m’ and the benzene solvent content was 0.25 mg/m’. The con-
tent of VOCs in black ink was higher followed by yellow ink and magenta ink while white ink had the lower
content. Binder contained isopropyl alcohol ethyl acetate butyl acetate m/p—Xylene o-Xylene. Reducing
benzene solvent contents in printing inks and binder was an important procedure to ensure the safety of the
packaging materials of instant noodles. Longer drying time and higher drying temperature could help reduce
the residual quantity of VOCs in packages of instant noodles.

Keywords Headspace gas chromatography and mass spectrometry; Volatile organic compounds; Printing and

packaging materials; Instant noodles
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