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Investigating oil migration in two layer chocolate systems with different hazelnut paste and cream
formulations over chocolate layer by using magnetic resonance imaging (MRI) technique
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il migration is a common problem in chocolate confectionery products leading to quality defects particularly fat bloom.

Although there are so many methods to monitor and quantify migration, Magnetic Resonance Imaging (MRI) is among the
most novel technique as being a non-destructive method. The main objective of this study was to quantify oil migration from two
different hazelnut pastes (oil percentage as 44% and 38.4%) and one hazelnut cream (oil percentage as 30%) products into one type
of dark chocolate layer system stored at 30°C. For this purpose, signal intensity (SI) values of chocolate layers containing migrated oil
through hazelnut layers were obtained by using MRI. 2D MR images of samples were acquired in the study. MRI measurement was
performed using a turbo spin echo sequence (TSE) with a TR of 800 ms and TE of 13 ms with a 3T system (SIEMENS MAGNETOM
Trio, Germany). A single layer of each hazelnut formulation and a single layer of dark chocolate were prepared and analyzed. SI values
were obtained as 102.94, 92.96 and 101.9 for two layer systems of hazelnut paste with high oil content (HO), low oil content (LO) and
hazelnut cream (HC) samples respectively. The highest SI value among single layer samples was found in single layer of HO sample as
366.27 and the lowest SI result was obtained in single chocolate layer as 57.61. It was shown that MRI has the potential to differentiate
different confectionary fillings/coatings based on their migration rates in chocolate systems.
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