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The challenge to get MRI metabolic maps in
fleshy fruit: tomato example
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Fruits are complex organs consisting in different tissues for which the development and metabolism are coordinated. In fleshy fruits, the properties
of the different tissues change along fruit development including their microstructure, juiciness and biochemical composition. It is then critical to
have a method providing spatial information about these properties non-destructively.

MRI is a tool of choice to non-invasively obtain an image. To obtain a metabolic map, two approaches can be used: magnetic resonance
spectroscopic imaging (MRSI) or chemical exchange saturation transfer (CEST) MRI. We compare both methods in red-ripe tomato fruit as a model

of fleshy fruit.

Materials and Methods

Moneymaker variety tomatoes were studied at red-ripe stage.

MRI acquisitions were performed on a 11.7-T Bruker Biospec equipped with a 72-mm circular polarizer coil and piloted by ParaVision 6.0.1. The
MRSI acquisitions were performed with a semi-LASER volume selection and processed thanks to the software CSIApo [1]. Concerning the CEST
acquisitions, first a WASSR experiment was performed to obtain a B-map then the CEST contrasted image. The saturation conditions for the CEST
acquisitions were a duration of 1 s at a power of 5 uT and 51 offsets between —and + 5 ppm to obtain the so-called z-spectrum. Data were analyzed
thanks to a home-made program written in MATLAB. For more details on the experimental conditions, see [2].
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The figure on the right demonstrates that the
magnetic field inhomogeneity has deleterious
effects on both MRSI and CEST-MRI. On MRSI, we
can note significantly different NMR spectrum
quality depending on the spatial position, while on
CEST-MRI this is seen by the broadness of the
water direct saturation signal centered at 0 ppm
which differs according to the tissue.
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While such quality variability is an issue for MRSI, it Ez e

can be tackled in CEST-MRI by adjusting the z- ;g

spectrum on each voxel. T L }

2. z-Spectra adjustments MRS CESTMRI
Adjustments were performed by considering a 4- The maps show the quality of the adjustments. ©
pool model: water, hydroxyl and amino moieties as The residual map demonstrates a similar level of 35
well as a semi-solid pool. This pool was mandatory residual on all voxels. The 2 sets of 4 maps show 0
to explain both the broadness of the central the adjustment of the different parameters :
attenuation and the strong attenuation observed (parameters 1 to 3). The Lorentzian (or Gaussian) s
on some voxels at 5 ppm. amplitude (parameter 1) is used to quantify the 1
The water and metabolite pools were simulated CEST effect. Z
using a Lorentzian shape (Eq. 1) while the semi- Residual map
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solid using a Gaussian one (Eq 2) [3] Parameter 1 (Lor Ampl.) . Parameter 2 (lw) Parameter 1 (Lor Ampl.)
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