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Figure S 1. Schematic depiction of the sample preparation process. (Image Al modified)
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Figure S 2. (a) Example for a fit of the mid and high ¢ region, where the large peak at high ¢ is
used as a background for the double Gauss fit of the mid ¢ double peak. (b — j) Visualization of
parameter maps from the peak fitting. White scale bars are 100 um. (k) Full diffraction curves for
the sections shown in Figure 2 (a — d) in the main text, with the sections labeled by A — D. The
same selection of datapoints was chosen as for the sections in Figure 2 (a — d), which are taken at

evenly spaced locations across the sample to illustrate structural differences.
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Figure S 3. Example of a scattering curve at a location where the starch signal shows exceptionally
strong substructure with sharp peaks, indicating highly ordered starch in that location. Vertical
lines indicate starch diffraction peaks as reported in literature.l"? Orange, dashed: A-starch; purple,

dotted: B-starch; grey, dash-dotted: shared peaks.
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Figure S 4. Independent component curves after performing ICA on the scattering data of four

samples (maps).
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Figure S 5. (a — d) Sample maps segmented based on ICA and GMM clustering as in Figure 3 in
the main text for more samples. Scale bars are 100 um. (e) Close-up of the low-q region of the
characteristic curves in Figure 3 (e) in the main text. (f, h) Projection of the clustering in (f) IC1
vs IC2 and (h) in IC2 vs IC3 dimensions. (g) 3D representation of the clustering in all three applied
dimensions (IC1, IC2 and IC3)
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Figure S 6. (a, b) Example for raw data as received from the area detector, which is transformed
to (¢, d) linear maps of intensity displayed versus the azimuthal angle and g-value. Colored dashed
circles in (a, b) correspond to the colored dashed lines in (¢, d). Data transformation was done

using PyFAI
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Figure S 7. Orientational anisotropy maps based on the azimuthal profiles at various g-values.
The average deviation from the mean intensity of the azimuthal profile was used as a measure of
orientational anisotropy. The g-values were chosen based on the observed features in the radial

curves. Scale bars are 100 pm.



Figure S 8. Orientational angle maps based on the azimuthal profiles at various g-values. Angular
directions were determined by the maximum of the denoised azimuthal profile. The g-values were
chosen based on the observed features in the radial curves. The angles are mapped by the color

wheel, the grey line indicates 0°. Scale bars are 100 pym.



Figure S 9. X-ray fluorescence maps for more samples and the same three chemical elements as in

Figure 5 in the main text. XRF maps for (a, d) zinc, (b, e) calcium and (c, f) iron.
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Figure S 10. Overlay of segmented maps with XRF intensity. The structural domains are identified
by color hue, while opacity encodes the normalized XRF intensity. Note the adjusted colors of the
domains respective to the other images, to create a colormap with comparable brightness values
between the colors. (a — ¢) The sample from the interior of the pea, (d — f) sample containing the

seed hull. (a, d) using XRF intensities for Zn, (b, e) for Ca and (c, f) for Fe. .
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Figure S 11. Correlation matrices of selected fit parameters and XRF signals. (a) For the interior
sample and (b) for the sample with seed hull. Abbreviated tick labels are: Zn, Ca, Fe — XRF signal
of the respective element; Exp — power law exponent; Sho — shoulder area; Int1,2,3 — Intensities of

the first, second and third Gaussian fit, as described in section 3.1 in the main text and depicted

in Figure S1.
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