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Abstract

Physical properties of hard dough biscuit were instrumentally studied in terms of hardness of biscuit
crust and crumb, TPA of biscuit dough, and WSI, WAI and water uptake of biscuit. Sugar content
(based on the flour weight) and particle size were treated with level of 10, 20, 30 and 40%; powdered
and granulated sugar, respectively. With increase in sugar content, hardness of biscuit crust and crumb
increased. Magnitudes of springiness and cohesiveness in TPA were in the order of 30>40>20>10% and
those of the powdered were larger than the granulated. But magnitudes of gumminess, adhesiveness,
chewiness and hardness were opposite. WSI and WAI increased with increase in sugar content and
decrease in particle size. Water uptake rate was the highest at 20% level and the lowest at 10% level.
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Table 1. Hard dough biscuit formulas

(Unit: g)
Granulated sugar Powdered sugar
Ingredient (%) (%)
10 20 30 40 30
Flour 1680 1680 1680 1680 1680
Sugar 168 336 504 672 504
Dry milk 180 180 180 180 180
Na-caseinate 150 150 150 150 150
Shortening 275 275 275 275 275
Enzyme 1.8 1.8 1.8 1.8 1.8
Ammonia 35 35 35 35 35
Bakingsoda 2 2 2 2 2
Salt 16 16 16 16 16
ci
;fspﬁ;“te 07 07 07 07 07
Water 600 600 600 600 600
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Fig. 1. Typical plot of force vs. deformation time in probe
testing of hard dough biscuit,
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Table 2. First and second peak force in probe testing on
hard dough biscuit with different sugar content and
particle size

Sugar content Firstpeak force  Second peak force
(%) ® (g
Granulated
10 1126.38+£297.23 730.91 +£263.63
20 1702.33£410.67 864.18 +218.17
30 219478 £269.03  1098.07 +269.03
40 2581.33+566.82  1173.131£223.52
Powdered
30 2678.131£669.18  1317.32£274.99

*Average for 10 replications.
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Table 3. TPA parameters on wet mass of hard dough biscuit with different sugar content and partical size

Parameter Granulated sugar (%) Powdered sugar (%)
10 20 30 40 30
Springiness 0.215 0.242 0.245 0.254 0.035
Gumminess 3381.685 3211.028 2225489 2419.279 1857.379
Cohesiveness 0.613 0.772 0.814 0.785 0.956
Adhesiveness -2244.181 —2463.677 -1761.244 —-1801.215 ~1494.977
Hardness (g) 5517.1 41594 2734.0 3080.0 1943.4
Chewiness 728.705 778.147 544.189 614.532 621.388
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Fig. 2. Plot of absorbed water vs. immerging time of hard
dough biscuit.
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Table 4. WSI and WAI of hard dough biscuit with
different sugar content and particle size

Sugar content (%) WSI WAL

Granulated

10 7.1440.69 112.52£19.15

20 9.62+0.76 136.69+25.48

30 10.68 = 1.67 140.53 £26.54

40 12.64£0.79 151.51+12.64
Powdered

30 14.961+1.19 139.43 +36.73

*Average for 10 replications.
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