Table 1. Weight of bread rolls before and after baking, and after storage. Moisture measured by air-oven method. Mean + SEM, n=3 independent samples per

condition.
Time (h) Storage Genotype Moisture (%) Dough weight (g) Baked roll weight (g) Roll weight after storage
(g)

0 Fresh sbell 48.76 £ 0.12 183.06 £+ 0.21 161.26 £ 0.16 -

0 Fresh WT 46.50+£0.20 173.56 £ 0.36 155.73+0.40 -

24 Freezer sbell 48.74+ 0.13 183.13+0.14 160.20 + 0.39 160.13 +0.41
24 Freezer WT 46.55+0.16 173.73 +0.28 156.03 +0.49 156.03 +0.49
24 Fridge sbell 48.81+0.27 183.03+0.18 160.66 + 0.31 160.63 £ 0.29
24 Fridge WT 46.37 +0.10 173.60 +0.30 155.06 + 0.66 155.06 +0.63
24 RT sbell 48.52 +0.10 183.13 +0.18 161.40 +0.20 161.30 +0.29
24 RT WT 46.42 £ 0.05 173.70+£0.20 156.06 £+ 0.12 155.90 £ 0.29
48 Freezer sbell 48.86 £ 0.08 183.20+0.11 161.90+0.30 161.86 £+ 0.21
48 Freezer WT 46.54+ 0.19 173.33+0.24 154.53 +0.23 154.53 +0.23
48 Fridge sbell 48.68 £ 0.02 183.20+0.15 161.23 +0.64 161.23 £+ 0.58
48 Fridge WT 46.17 £ 0.39 173.50+0.28 154.73 £ 0.46 154.73+0.41
48 RT sbell 48.69 +0.01 183.16 +0.14 161.63 +0.43 161.33+0.48
48 RT WT 45.34 +0.82 173.30+0.20 155.26 + 0.46 155.03+0.43
72 Freezer sbell 49.01 £ 0.00 183.03+0.31 160.80 + 0.55 160.70 £ 0.55
72 Freezer WT 47.49+1.34 174.16 +0.29 155.70+0.70 155.70+0.70
72 Fridge sbell 48.76 £ 0.01 183.03 +0.26 160.83 + 0.48 160.83 +0.48
72 Fridge WT 47.58 £ 1.62 17436 £ 0.31 156.13 £+ 0.64 156.10 + 0.64
72 RT sbell 48.74 £ 0.04 182.96 £+ 0.29 161.63+0.35 161.36 £+ 0.32
72 RT WT 46.30 £ 0.66 174.10 + 0.47 156.10 + 0.92 155.80 +0.92




Table 2. Starch susceptibility to amylolysis in bread. Estimated marginal means with 95% Cl, n = 3 independent samples per condition.

Genotype Storage Time Coo (%) AUC (%min?) k (min) C- (%)
Fresh Oh 51.7 [46.6; 56.9] 3581 [3336; 3826] 0.040 [0.028; 0.053] 54.2 [37.6; 70.8]
RT 24h 60.3 [55.2; 65.5] 3482 [3237; 3727] 0.021 [0.008; 0.033] 69.9 [53.3; 86.5]
RT 48h 53.3 [48.1; 58.4] 2805 [2560; 3050] 0.011 [-0.0004; 0.024] 84.1[67.6; 100.7]
RT 72h 60.4 [55.2; 65.6] 3060 [2815; 3305] 0.009 [-0.003; 0.021] 119.4[102.8; 135.9]
Freezer 24h 44.9 [39.8; 50.1] 2636 [2391; 2881] 0.019 [0.006; 0.031] 56.1[39.6; 72.7]

sbell Freezer 48h 58.6 [53.4; 63.8] 3486 [3240; 3731] 0.020 [0.007; 0.032] 73.1[56.5; 89.7]
Freezer 72h 61.4 [56.3; 66.6] 3746 [3501; 3991] 0.025 [0.012; 0.037] 69.1 [52.5; 85.6]
Fridge 24h 52.0 [46.8; 57.1] 3025 [2780; 3271] 0.020 [0.008; 0.033] 62.0 [45.4; 78.5]
Fridge 48h 55.6 [50.4; 60.7] 3097 [2852; 3343] 0.019 [0.007; 0.032] 66.5 [49.9; 83.1]
Fridge 72h 61.7 [56.6; 66.9] 3429 [3184; 3674] 0.018 [0.006; 0.031] 73.5[57.0; 90.1]
Fresh Oh 62.4 [57.2; 67.6] 4682 [4437; 4927] 0.083 [0.071; 0.095] 60.4 [43.9; 77.0]
RT 24h 71.5 [65.1; 77.9] 4789 [4544; 5034] 0.043 [0.030; 0.055] 71.3 [54.7; 87.8]
RT 48h 68.6 [63.5; 73.8] 3989 [3744; 4234] 0.017 [0.004; 0.029] 91.6 [75.0; 108.2]
RT 72h 82.1[76.9; 87.2] 4727 [4482; 4972] 0.015 [0.002; 0.027] 122.0 [105.5; 138.6]
Freezer 24h 64.1 [59.0; 69.3] 4380 [4134; 4625] 0.039 [0.027; 0.052] 68.4 [51.8; 84.9]

T Freezer 48h 75.7 [70.5; 80.8] 5412 [5167; 5657] 0.049 [0.037; 0.062] 77.2 [60.7; 93.8]
Freezer 72h 78.6 [73.5; 83.8] 5521 [5276; 5767] 0.070 [0.058; 0.083] 75.2 [58.7;91.8]
Fridge 24h 63.0 [57.9; 68.2] 4359 [4114; 4605] 0.043 [0.030; 0.055] 64.7 [48.2; 81.3]
Fridge 48h 71.6 [66.4; 76.7] 4773 [4527; 5018] 0.045 [0.033; 0.057] 70.6 [54.0; 87.2]
Fridge 72h 78.5 [73.4; 83.7] 5253 [5008; 5498] 0.039 [0.026; 0.051] 80.7 [64.1; 97.3]




Table 3. Texture analysis measurements, Estimated marginal means with 95% Cl, n = 3 independent samples per condition (4 technical replicates)

Storage Condition Storage duration Genotype Response SE df lower.CL upper.CL Texture measure
Fresh Oh WT 305.8183 26.939 40 223.961 417.5942 Hardness
Fresh Oh sbell 373.4318 32.895 40 273.4767 509.9203 Hardness
Freezer 24h WT 581.705 51.241 40 426.0021 794.3169 Hardness
Freezer 24h sbell 642.7244 56.616 40 470.6887 877.6388 Hardness
Fridge 24h WT 1164.528 102.58 40 852.8233 1590.161 Hardness
Fridge 24h sbell 936.6819 82.51 40 685.9637 1279.037 Hardness

RT 24h WT 783.4469 69.012 40 573.7445 1069.795 Hardness

RT 24h sbell 616.8406 54.336 40  451.7332 842.2945 Hardness
Freezer 48h WT 556.6381 48.742 39 408.1547 759.1387 Hardness
Freezer 48h sbell 600.6628 52.911 40 439.8856 820.2038 Hardness
Fridge 48h WT 1207.639 106.38 40 884.3946 1649.028 Hardness
Fridge 48h sbell 965.9951 85.092 40 707.4307 1319.064 Hardness

RT 48h WT 992.0864 87.391 40 726.5382 1354.692 Hardness

RT 48h sbell 729.762 64.283 40 534.4292 996.4884 Hardness
Freezer 72h WT 736.7416 64.898 40 539.5406 1006.019 Hardness
Freezer 72h sbell 679.0834 59.819 40 497.3156 927.2869 Hardness
Fridge 72h WT 1860.303 163.87 40 1362.362 2540.239 Hardness
Fridge 72h sbell 1141.099 100.52 40  835.665 1558.168 Hardness

RT 72h WT 1326.348 116.84 40 971.329 1811.125 Hardness

RT 72h sbell 878.3376 77.371 40 643.2362 1199.368 Hardness
Fresh Oh WT 0.906002 0.0365 40 0.785811 1.044576 Cohesiveness
Fresh Oh sbell 0.859134 0.0346 40 0.74516 0.99054 Cohesiveness
Freezer 24h WT 0.816017 0.0329 40 0.707763 0.940828 Cohesiveness
Freezer 24h sbell 0.736312 0.0296 40 0.638632 0.848932 Cohesiveness
Fridge 24h WT 0.697355 0.0281 40 0.604843 0.804016 Cohesiveness
Fridge 24h sbell 0.7163 0.0288 40 0.621275 0.825859 Cohesiveness
RT 24h WT 0.779263 0.0314 40 0.675885 0.898453 Cohesiveness
RT 24h sbell 0.732887 0.0295 40 0.635662 0.844984 Cohesiveness
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RT 48h WT 0.998964 0.0775 39 0.758856 1.315045 Springiness

RT 48h sbell 1.027492 0.0831 45  0.774043 1.363928 Springiness
Freezer 72h WT 1.005527 0.078 39 0.763841 1.323684 Springiness
Freezer 72h sbell 1.00899 0.0783 39 0.766471 1.328243 Springiness
Fridge 72h WT 0.999493 0.0775 39 0.759257 1.315741 Springiness
Fridge 72h sbell 1.011149 0.0784 39 0.768111 1.331085 Springiness
RT 72h WT 1.002361 0.0777 39 0.761436 1.319517 Springiness
RT 72h sbell 0.999844 0.0775 39 0.759524 1.316203 Springiness

Table 4. Proportion of chain length distribution per DP fraction. Data is reported as Mean + SD of n = 3, p-value obtained from independent samples t-
test between sbell and WT control starch

Genotype WT sbell p-value
0-12 DP 25.1+2.7 14122 0.005
12-25DP 273+15 175+1.9 0.002
25-37 DP 10.8+0.3 9.6+0.9 0.13

37-100 DP 10.9+0.7 19.0+0.3 0.0006

100-1600 DP 15.8+2.7 26.3+3.4 0.01

>1600 DP 10.1+£1.2 13.5+1.7 0.05
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Figure 1. Springiness of bread over storage obtained from texture analysis of bread crumb.



Figure 2 Micrographs of starch in water using brightfield (BF) and polarised light filter (P) highlighting birefringence of starch granules. 1. WT control starch under BF; 2. WT control starch

under P; 3. sbell mutant starch under BF; 4. sbell mutant starch under P; D. Starch from fresh bread crust; E: Starch from frozen crust after 7 days of freezer storage.



