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1. SAXS/WAXS pattern: liquid fraction subtraction 
 

From all pattern, the liquid contribution of the molten sample was subtracted. Therefore, the 
scattering contribution from molten triglycerides obtained after 10 min at 70 °C was used. The 
subtraction was performed as follows:  𝐼𝑠𝑎𝑚𝑝𝑙𝑒∗ = 𝐼𝑠𝑎𝑚𝑝𝑙𝑒 − 𝐼𝑚𝑜𝑙𝑡𝑒𝑛 ∙ ∑ 𝐼𝑠𝑎𝑚𝑝𝑙𝑒11𝑞=10∑ 𝐼𝑚𝑜𝑙𝑡𝑒𝑛11𝑞=10 ,  

with 𝐼𝑠𝑎𝑚𝑝𝑙𝑒∗  being the signal intensity corrected for the liquid contribution, and 𝐼𝑚𝑜𝑙𝑡𝑒𝑛 denoting 
the signal intensity obtained for the molten sample. Only data points between 10 and 11 nm-1 were 
used, where exclusively the molten phase contributes to the scattering pattern. Figure S1 gives an 
overview of the data before and after liquid subtraction.  

 

Figure S1. SAXS/WAXS pattern of H3.3 crystallized with a cooling rate of 5 °C/min. Raw data 
(black), signal of the molten sample at 70 °C (blue), data after subtraction of the liquid scattering 
contribution (red) as normalized in the q interval from 10 to 11 nm-1. 
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2. Analysis of the first order peak 
 

Peak analysis of the 1st order reflection (001) in the SAXS region, including determining the area 
was performed using MATLAB2020b, see Figure S2. The raw data were smoothed, using a 
moving average filter. After that, the numerical maximum position was determined. This peak 
position determination was further refined. In order to find a more accurate maximum position, a 
polynomial fit of the smoothed data was performed in a relatively narrow and asymmetrical 
window (see blue curve fit). An asymmetrical window was used to account for the peak smearing 
due to the line collimation focus of the instrument. A 3rd degree polynomial was fitted in the 
window. Initial tests proved a window of -11 and +5 data points around the numerical maximum 
to be sufficient. The maximum of the polynomial fit was considered the true maximum position 
from which the d-spacing (long spacing) was calculated. Best absolute d-values were additionally 
cross-checking in the pure phase regime, using the reflections at h = 0, 1, 3, see Figure S3. 

 

Figure S2. Exemplary peak fit analysis performed in MATLAB2020b on SAXS data obtained for 
H3.3 crystallized at a cooling rate of 5 °C/min. Raw data (hollow circles) were smoothed via 
moving average filter (number of data points = 5) (red line). The numerical peak maximum position 
(hollow square), 3rd degree polynomial fit around the numerical maximum position in a data range 
of –11 and +5 data points (blue line) and the true peak maximum position (solid blue circle) are 
shown. 
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3. Indexing of diffraction pattern (2L-stacking) 
 

Best absolute d-values were additionally cross-checked in the pure phase regime (α and β) at h = 0, 
1, 3 for H3.3 crystallized at 5 °C/min, which gives a more precise absolute d-spacing determination. 
Note, all d-spacings obtained from the 1st order reflection only were therefore corrected with an 
offset of -2 Å. 

 

 

Figure S3. Indexing of the diffraction pattern in the SAXS regime. Linear fits of recorded 1st and 
3rd order reflection position, qh, as a function of the Miller index h were used for calculating most 
accurate absolute d-spacings. Note, the slopes of the linear fit give the d-values in pure phase 
regime (α at 30 °C in the cooling step, β at 10 and 30 min isothermal holding time at 25 °C recorded 
for H3.3 cooled at 5 K °C/min). 
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4. Literature data on short and long spacings of some triglycerides 
 

The literature data are used as reference data to identify the polymorphic forms of the TG crystals 
examined in the study.  

Table S1. Short spacings of triglycerides in various polymorphs reported in the literature. Spacing 
are given in units of Å. 

TAG  ’  Ref. 

SSS 4.15 4.2, 3.8 4.6, 3.9, 3.7 1 

 4.1-4.2 4.2, 3.8 4.6, 3.7, 3.85 2 

PPP 4.15  4.6, 3.85, 3.7 3  

PSS 4.11 4.19, 3.81 4.52, 3.83, 3.65 4  

PSP 4.13 4.33, 4.2, 4.03, 3.83  5,6 

PPMy* 4.13 4.36, 4.19, 3.99, 3.8  7 

PPLa* 4.14 4.39, 4.23, 4.03, 3.83 5.47, 4.71, 4.57, 
3.9, 3.74 

7 

*Short spacing of β’1 

 

Table S2. Long spacings of triglycerides in various polymorphs reported in the literature, units in 
Å. 

TAG  ’  Ref. 

MyMyMy 41.2 37.65 35.8 8 

PPP 45.6 42.3 40.6 8 

SSS 50.6 46.8 45 8 

PPMy 45.3 40.5 40 7 

PPLa 43.3 39 40.9 7 
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5. Triglyceride composition determined from fatty acid profile 
 

The triglycerides composition was determined for FHRO, the structuring agent of the H3 system, 
from the fatty acid profile (Table 1) according to Coleman9. Here, unsaturated fatty acids are 
assumed to be preferably on the sn2 position, all other fatty acids are randomly distributed over sn1 
and sn3. This results in a tristearin (SSS) content of 72.3 %, and SS-X/X-SS/S-X-S, with X being 
any fatty acid that is not stearic acid, to be 25.5 %. In total, saturated stearic-dominated triglycerides 
make up approx. 97.8 %.  

The triglyceride composition for the blend of commercial hardstocks for the H3+H2M system was 
determined from the fatty acid profile (Table 1) assuming random distribution of the fatty acids 
over the glycerol backbones which complies with chemical interesterification. That the respective 
enzymatic interesterification reached this equilibrium state was verified by the sn2 fatty acid profile 
from the supplier. 

Table S3. Triglyceride composition of the H3 and H2M melting groups of the structuring system 
for the H3+H2M blends based on a blend of commercial hardstocks. The composition was 
determined on the basis of the fatty acid composition.  

TAG group TAG  

H3 SSS 2.0 

 PPP 1.3 

 PPS 4.5 

 SSP 5.1 

H2M SSLa 6.8 

 SSMy 2.1 

 PPLa 5.1 

 PPMy 1.6 

 SPLa 3.7 

 SPMy 11.8 

Mixed triglycerides also include enantiomers and the (a)symmetrical counterparts, e.g., the 
amount of PPS also includes the amount of PSP and SPP. For triglycerides composed of three 
fatty acids (ABC), six arrangements over the glycerol backbone have to be taken into account.  
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