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Analysis on the Effect of Odour Substances in Paper Packaging Materials on
Chocolate Flavor Based on GC-MS and Sensory Evaluation
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ABSTRACT: The work aims to evaluate the odour similarities between paperboard samples and hexanal and benzalde-
hyde and analyze the effects of three concentrations of hexanal and benzaldehyde solutions on chocolate flavor through
Robinson test. After the analysis of odour characteristic by evaluators, the odour similarities between paperboard samples
and hexanal and benzaldehyde were analyzed and scored. With hexanal and benzaldehyde as simulated odour substances,
the flavor changes of chocolate samples undergoing Robinson test of 0.05%, 1% and 10% hexanal and benzaldehyde so-
lutions were analyzed by taste, and the hexanal and benzaldehyde in chocolate samples were extracted by ethanol under
ultrasound, and the changes of substance content in the samples were quantitatively analyzed by gas chromatogra-
phy-mass spectrometry (GC-MS). The paperboard samples certainly exhibitedodour like hexanal and benzaldehyde, with
the similarities of 48% and 36%, respectively. Chocolate samples treated by different concentrations of simulated odour
substances showed a slight flavor change, and the detected levels of hexanal and benzaldehyde were less than 45.0 mg/kg

and 1.0 mg/kg, slightly higher than those in untreated chocolate samples (39.2 mg/kg and 0.6 mg/kg), respectively. Sen-
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sory evaluation results can be verified by GC-MS. Under different concentrations, with hexanal and benzaldehyde having

certain odour similarity with paperboard samples as odour simulants, the chocolate samples after Robinson test show

slight flavor change.
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Tab.1 Details of samples used in this study
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Fig.1 Comparison of sensory scores of five
evaluators with group average scores (N=25)
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Fig.2 Frequency results of scoring odour similarity of different paperboard samples
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Tab.2 Tasting scores of chocolate samples treated with three concentrations of hexanal and benzaldehyde solutions

W
Hir#pm DS s AR 50 %
WA A W5 B WA C W4 51 D WA 5L E
0.05 0.5 0.5 0.5 0.5 0.5
AL 1 0.5 0.5 0.5 0.5 0.5
10 0.5 0.5 0.5 0.5 0.5
0.05 0.5 0.5 1 0.5 0.5
2 1 1 0.5 0.5 0.5 0.5
10 0.5 0.5 0.5 0.5 0.5
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Fig.3 Parameter determination of hexanal and
benzaldehyde in quantitative analysis
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Tab.3 Linear equations, correlation coefficients, detection limits and quantification limits of target chemicals in
different samples (n=3)

SR ety R LV (mg L") R? KB/ (pgL™) ERBR/ (pgL™)
O Y=11 344.90X-429.41 0.8~40 0.998 4 0.06 0.19
2 H i Y=66 442X +182.63 0.005~0.1 0.997 8 0.04 0.13
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Tab.4 Spike-and-recovery value and precision of hexanal
and benzaldehyde(n=3)

H o ?ﬁ*‘f’% FICR  RSD /%
2.00 73.6 5.8
AL 4.00 95.7 3.8
8.00 83.1 7.9
0.03 83.7 7.4
A 0.05 87.7 6.2
0.08 78.2 2.2
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Tab.5 Contents of hexanal and benzaldehyde in chocolate
samples by Robinson test (n=3)

PP A

Hs¥) BUsE o, (mg'kg')  RSD {H/%
7N (J
0 39.2 5.4
- 0.05 45.0 10.5
1 44.0 7.2
10 40.5 6.8
0 0.6 18.6
- 0.05 0.8 14.4
PN
1 0.6 1.9
10 1.0 117
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