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Analysis of Principal Odor Components in Packaging Printing by Headspace Solid
Phase Microextraction-Gas Chromatography-Mass Spectrometry
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ABSTRACT: The work aims to analyze the five packaging printing by headspace solid phase microextraction
(HS-SPME) combined with gas chromatography-mass spectrometry (GC-MS) to determine the principal odor
components. The determination method was established by investigating the effect of different types of extraction head,
equilibrium time, extraction time and extraction temperature on the quantity and content of volatile/semi volatile
components. To identify the detected compounds, deconvolution, matching and retention index method were utilized. The
content of odor components was analyzed by peak area normalization method and internal standard method. Combined
with the odor threshold of compounds, the principal odor components were screened. The optimal extraction efficiency
was achieved under the following conditions, 50/30 pm divinylbenzene/carboxen/polydimethylsiloxane SPME fiber,

equilibrium for 30 min, extraction for 30 min at 80 °C and desorption for 10 min. Under the above conditions, 43
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compounds of five packaging printing were identified as principal odor components. These compounds included

aldehydes, ketones, alcohols, aromatic hydrocarbons, heterocycles, esters, ethers, amines. This method provides technical

support for odor analysis, odor warning, new product development and differential changes after technological

improvement in packaging printing products.

KEY WORDS: headspace solid phase microextraction-gas chromatography-mass spectrometry; packaging printing;

volatile/semi-volatile compounds; odor threshold
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x1 SMEMPEESKYMER OAV |H

Tab.1 OAV values of important odorants in five samples

o 14] OAV {
s (Iifm*3/) * ot 3# 4* 5#
T 0.001 3 61.83 182.19 96.99 149.02
T 0.02 30.29 130.47 136.81 164.41 50.16
A 0.094 — 29.09 53.68
2% 2.1 3.55 15.35 7.07 8.69 5.11
R L 0.033 41.66 54.20 141.61 —
R FH 5 2 0.007 2 491.36 — — — —
R -2-T W s 0.001 1 — 644.80 — — —
A, 1- R 0.004 9 — — 1.83 264.53 —
2-ZH O 0.041 — — 62.52 36.95 —
L 0.07 140.11 31.93 — 16.62 —
1+ 0.004 1 1765.63 10 705.29 1 691.80 3000.46 1284.58
1B 0.03 — 47.64 — — —
2-Z.F B 0.74 107.95 51.59 — — —
TR T I 0.028 1.92 109.60 209.92 4.42 311.45
BRI 0.1 — — — 36.03 17.23
PR T T 0.01 2807.23 142.74 1 689.72 — 241.85
P T S 2 0.016 — — 106.86 — 59.22
LR IE NS 0.6 5.41 3.18 50.35 — —
PUIRTR 5= TR 1.35 7.30 10.66 44.32 20.85 10.65
IR T B 0.19 31.43 — 47.76 — —
T T T R e 0.8 — — 1.85 — 24.27
T T 0.8 — — 15.12 — 2.14
7 L 2.6 4.20 6.45 2.56 13.15 1.14
V4% S 0.026 20.39 61.02 41.58 2.45 80.21
[ES 0.019 62.55 94.75 — — —
E N 0.73 7.14 57.35 21.55 41.12 9.55
1-H 2% 0.02 — — — 314.24 —
218 1K TRy 0.019 14.61 34.89 26.60 — 35.38
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