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Abstract A headspace gas chram atography and mass spectrometric(HS/GC— M S) method w as used

to nvestigate them graton security of volatile organ ic can pounds( VOCs) n three kinds of packaging

materils ncluding PréPak Tetra Pak and plastic cup The resulis ndicated that bahnce tem pera-

ture and soak ng tine had d ifferrent nfluences on VOCs in the packages PrePak contaned benzeng

and sam e contained isopwopylaleohol ethyl benzeng m f-xylene and o-xylene, the anount of VOCs

n the packagngm aterialwas 85. 64— 102.10 ng/cmz; T etra Pak contained benzeng m /p-xylene, o-

xyleng same contaned isopwopylaleohol ethylacetate butyl acetate and ethyl benzene the am ount

of VOCs in the packagng materialwas 54. 77— 75. 16 ng/(mz; Plastic cups contaned benzeng same

contaned isopropyl alcoho] m f-xylene and o-xyleng te anount of VOCs n the packaging material

was 82. 63— 171. 25 ng/cmz.W ith the m grationmode] a certan brand of dairy products were stud-

ied and them igratbn of benzene for heworst casewas obtaned to be 0. 885 x 10 ’ mg/kg Them

r

gration tin e through the packaging material with w dth of 0. 015 an was 76 days which was longer

than the shelf life 0f45 days

Key words packagingmaterials dairy products volatile organic conpounds(VOCs); m graton; se-

curity
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@ ImL
1.4
95 C, 95 C, 0.04 mn 80 C,
40m n
- : : VOC (MS 30m Xx0.25 mm % 0. 25 Hm);
32°C , 4mn 20 C/mmn 200 C; : ( 99.99% );
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210 C, 200 C, m /z 35~ 400Q : El
70 eV
2
2.1
7 “1.4 , (D),
/

.81 2.59 3.10 6.24 624 699

100
6.86 6.99 7.29m i . 0 68
80 C. 40 m i >0 2'[9 A 729
il ]

T T T T T |
1.79 2.79 3.79 4.79 5.79 6.79 7.79
7 t/min
2

0. 999 3 0.004~ 0. 008 mg/m", 1
9%% ~ 104% (RSD, n=5) Fig. 1 Chmmatogram of standard solu tion
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¥ ,
1
Table1 Regresson equatbns correlaton coefficents(r), lnear ranges
recoveries RSDs and detecton Im its of VOCs
. ) ) L near range Recovery RSD D etection lin it
VOCs Regression equation r (mg m~?) R M 5 06 (mg m?)
Isopropyl alcoho | y=28 7%+ 1 680 0.99 3 0.4~ 6l. 8 96 2.4 0. 006
E thyl acetate y=27 55— 285. 4 0. 99 5 0.2~ 47. 3 98 2.3 0. 007
Ben zene y=46. 82¢+ 319. 2 0. 999 9 0.2~ 3.7 96 2.5 0. 008
Butyl acetate y=129. 2x+ 390. 9 0. 99 6 0.3~ 45.5 104 2.7 0. 004
E thyb enzene y=123.6lx+ 104. 9 0. 99 9 0.5~ 4. 1 93 2.3 0. 005
m /p-Xy kene y= 138 3+ 379. 2 0. 99 9 0.3~ 57.0 95 1. 8 0. 004
o-Xykne y=4. 840 + 6. 120 0. 99 7 0.2~ 33.9 103 2.9 0. 008
2.2 VOCs 8 A
‘TE 74
A C @ 6 —e—Isopropyl alcohol
i . ;(, :%thyl acetate
80 C, 20 10 S5Smin £ 59 “"_Bg?;le::etate
3 2 o
. VOC S s g ——0- gf)_en}:s o
3
VOCs R 4 6 8 10 12 14 16 18 20 22
t/min
VOCs 10
m in 10 mn 5 VOCs 244 B —Isopropyl alcohol
:%thyl acetate
2 C T 201 —"—BS?}IZF;]:elale
£ 16- ——Butyl acetate
VOCs 5~ 20 . ——m/ p-Xylene
% 1o —+—o0-Xylene
m i S &
8
, 5 VOCs = 41
0
, 7 VOCs 4 6 8 10 12 14 16 18 20 22
t/min
; VOCs
2 (A) (B)
VOCs
3 elatonshi etween soak mg tme an
A C Fis 2 Relatonship b ak ing tin e and
80 C, 20 10 5min content ofVOCs i Tetra Pak material(A) and
7 PreP ak m aterial( B)
2 2
3 (5~ 20
o ey
min) VOCs , % sl
0 0.20- —+Benzene
g —Butyl acetate
& —Ethyl benzene
@ > —--m/ iXylene
& | - ‘e
g &1y —Km(})/u(;llrof VOCs
2
0 T 1 LA T T 1
. 4 6 8 10 1214 16 18 20 22
t/min
;@
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’ Fi. 3 Rehtons p beween soaking tme and content
; ©) ) of VOCs i freshm ik packed nT etra Pak
2.3 VOCs
E 40 m in 60 40 36°TC ,
, , VOCs , 40°C
E s VOCs E

VOCs
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2.4 VOCs
<« 1. 4’7 s
VOCs (2 , :
2
/ s VOCs 85.64~ 102. 10 ng/an’; /
, , VOCs 54. 77~
2
75.16 ng/an’; ) / , VOCs
2 2
82. 63~ 171. 25 ng/mm 10 mg /m”,
2
2mg/m’,
2
Tablk 2 Analytical resulis of real samn ple (ng/an®)
Packagi 1 Isop ropyl Ethyl B Butyl Etyl Xvk Xl Am ount of
ackagng m atena alcohol acetate enzene acelate benzene | PTUYERC omAyiene VOCs
PrePak brand A 2. 49 -F 20. 73 - - 22.23 21 35 86. 80
PrePak brand B 25. 44 - 28.75 - 33. &4 - - 87. 83
PrePak brand C 15. 37 - 16. 68 - 22. 45 15. 36 1578 85. 64
PrePak brandD - - 25. 77 - 28. 01 24. 36 23 96 102. 10
TetraPak brand A 7. 26 8.8 8. 74 8 45 8. 26 8. 65 8.43 58. 62
Tetra Pak brand B - 11. 12 9. 78 12. 34 - 11. 40 10 13 54. 77
Tetra Pak brand C 11. 55 - 14. 36 - 13. 45 14. 46 13 28 67. 10
Tetra Pak brand D - 14. 55 15. 37 15. 86 - 14. 87 14 51 75. 16
Plastic cup package brand A 63. 16 - 41. 98 - - - - 105. 14
Plastic cup package brand D - - 32.23 - - 22. 14 28 26 82. 63
Plastic cup package brand E 76. 85 - 43. 24 - - 21. 82 29 34 171. 25
* no detected
2.5 VOCs
zs 6
o0
VOCs (4 ) T
VOCs , H 9 (}
N
; VOCs g o [ =]
= T a@ T %@b\ T & T \\ T N T & 1
VOCs & S N & & B
&k&\ Q@' &Q‘)é & &Q \33‘
S N > 3 X
VOCs s & <8 @'&\ Q«\g & N
2.6 4 VOCs

[ 18]

(an); me

(am); Cyo

VOCs

A
0. 015 anm,
0. 016 mg /kg

Fig. 4 Canparison of VOCs anount in unused

Cr o :App LC,o iy (1) package used package and m ik
(mg/kg); A
(g): B (g/an’): |,
(mg/kg) Cyo .
VOCs ,
A =300 an’ mp= 250 g l,=
P,= 3.072 g/an’, Cho=

(D

Cro =ARLC, o iy = 300x3.072x0.015x0.016/250= 0. 885 x 10" (mg /kg)

VOCs

, VOC s
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