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Determination of 17 Residual Solvents
in Paper Packages and Containers for Food

WANG Mei—hua'*, TU Yao'?, SHEN Zhi—cheng'>, WU Xin—rong'"
(1. Zhejiang Institute of Quality Inspection Science, Hangzhou 310013, China;
2. Zhejiang Fangyuan Test Group Co. , Ltd. , Hangzhou 310013, China)

ABSTRACT: Objective To study the detection method for 17 possible residual organic solvents which were easily left in the
paper container for food. Methods Mixed standard solution of 17 organic solvents was prepared and quantitatively analyzed by
head-space gas chromatography. The effects of chromatographic column, equilibrium time and equilibrium temperature were
studied, and the calibration curve was drawn. Meanwhile, 60 paper samples were determined. Results The chromatographic
column, the equilibrium time and the equilibrium temperature had influence on the sensitivity of the analytical method. Under
the optimal conditions of HP~INNOWax (60 mx0. 32 mm,0.50 pm), 100 °C and 30 min, 17 solvents could be effectively
separated within 30 min, the recovery of standard addition was 91.2% ~ 98. 6% , and the relative standard deviation was
1.56% ~4.97% . The detection rates of benzene solvents and total residual solvents in 60 paper packaging samples were
16.7% and 91.7% , respectively. Conclusion A fast and reliable approach to determine residual solvents in paper packages
and containers can be established by optimizing parameters. Because of the high detection rate, it is important to research and
monitor residual solvents in paper packages and containers from the view of maintaining the food safety.
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SABE G Agilent 7890A , Bl A A KA B T4k
K8 (FID) LUK 70 T2 B shifb ke (G1888) .

THES R, (035 F: % F§ HP — INNOWax (60 m x
0.32 mm,0. 50 pm) BHEH, HAY R L
(PEG) , Kl & (FID ) B3 BE 2 250 °C, #EAF H AT
150 C Ayt ee st 5 0 1, A AR
(2l =99.999% ) it M 1.5 mL/min,

FHEARF 5 R IREE R 40 C TR HE 4 min, 2R

JaLA 1 °C/min BEEEETHZE 50 C A28 1 min J5LL1.5
C/min [PEETHE 65 C, - 6 min, FFFTA %
LS LA 50 °C/min B2 160 C, f£5F 2 min,
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10028 S0 S F-0R BE (CJPi) 4 100 °C, BR %
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TS YR 17 R AL R Y 58 4
T EATEAE N AR A IR 3 B OR
s, g 53 B E B T 5 BB 4145 A . HP - INNO-
Wax (60 mx0.32 mm,0.50 wm),DB-1(30 mx0. 25
mm,0.25 pm) ,HP-5(30 mx0. 32 mm,0.25 um),
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Fig. 1 Chromatogram of 17 solvents
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Fig. 2 The relationship between the equilibrium
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Fig. 3 The relationship between the equilibrium time

and peak area
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R T ST R ER P 0 38 AR R
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Tab.1 Retention times, linear fitting equations Tab. 3 Residual amounts of organic solvents found

and correlation coefficients of the 17 solvents in 60 samples of paper packages and containers for food
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B ymineRPIER AMERIR D o BeRD RRBE WOTIRE B RRER AR B
1 6.00 EE b y=67. Tx+151 0. 994 45 /(mgem™) /(mgem™) |45 /(mgem?) /(mgem™)
2 7.74 IR y=18.5x-23.7  0.998 1 RAEH 1.6 31 KK 0.27
3 9.57 LR T y=18.5%-27.0  0.998 2 R 1.1 32 KK 0.87
4 9. 84 RSN y=18.5x-33.0 0. 998 3 0.17 1.6 33 0.23 2.2
5 10. 27 T@ﬁ] }’:24. 3x-35.2 0.998 4 0.16 1.7 34 ﬂ’i*{jtﬂ 5’& ELHZ'[
6 10. 49 4?@5 y=11.1x-4.70 0. 998 5 ek 2.6 35 KA 0.85
] olm o R nebene 0o mm 1> ;o kem s
: e Y00, Bmh5. : 7 R 0.55 37 R 1.1
9 11.75 ES y=20.1x-27.9  0.998 " .
. 8  Atuih 1.8 38 KA 0.80
10 12.18 i y=17.6x-6.99  0.999 i "
noo17.36 IS y=40.8v-8.42  0.997 o AfEh - 0.25 )39 kRH - 0.62
12 2037  ZMTEE  y=123.12-6.83  0.997 10 ORAH 1.8 40 RAHY 0.75
13 248  ETEE  y=5132x-65.1  0.999 I 0.29 0.91 |41 Afail 2.8
14 2546 XTHIE y=48.6x-64.0  0.999 12 KA 1.2 42 R 0.48
15 26,58  NZEEHEE  y=17.1x-30.7  0.998 13 RAih 1.0 43 R 1.3
16 27.68 [ R y=32.0x-46.4  0.998 14 A 0.38 44 Kfh 0.50
17 29.96 4B — R y=40.4x-7.35  0.997 15  0.16 1.7 45 KK 0.58
F2 HERRABER 16 HKfiih 1.2 46 Kfxh 0.91
Tab. 2 Results of recovery tests 17 KA 1.0 47 0.44 2.8
AR AR/ pe B/ pg BIRCR/% RSD/% 18 0.22 1.2 48 0.30 2.2
ok 0.85 0.78 91.8 3.23 19 KK 1.8 49 KA 0.84
e 8.50 7.75 91.2 3.01 20 KA FA 50 KA 3.8
i 0.85 0.82 96.5 2.86 21 Rk 0.89 51 0.51 3.4
8.50 8.12 95.5 2.34 " o o
22 RARH 0.69 52 KK Rk
2 72 IO oo U 23 kR kR |53 Rk 1.2
o. 35 0' 0 96' 5 4' 07 24 KA 0.38 54 KA 0.45
RS TG : : : : . A
8.50 8.38 98.6 3.26 25 R 1.2 55 R 0.53
T 0.85 0.83 97.6 3.87 26 Akt 0.38 56 AR 1.2
8.50 7.81 91.9 3.23 27 R 0.92 57 REEH 1.1
s 0.85 0.80 94.1 2.45 28 KA FA 58 A 0.78
g' 2(5) (7)' 32 Zié i 2i 29 Kl 1.1 50 ki 0.40
e, ) ) . . A
P 8. 50 7 82 9.0 3 1s 30 0.3 2.9 60  AAGH 1.5
o 0.85 0.81 95.3 2.10
8.50 8.02 94.4 1.76 e 1 e A i 2 w0l 2B B
- 0.85 0.33 7.6 > 37 60 HLUAE S A 10 HERAE SR B TR RIEF AR,
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