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Abstract

The purpose of this study was to establish a scale-up parameter which controls the cookie properties in
scale-up of cookie dough production rate. Electric power was measured as a kneading energy during
kneading three level amount of dough at three levels of rpm. The kneading energy was kept constant
for the condition of the fixed dough amount with rpm varied to produce the largest cookie in diameter
and hardness. But it was not constant if the dough amount changed, so a specific kneading energy was
defined as (kneading energy + constant)/ dough mass. The specific kneading energy was kept constant
even for the condition of the varied dough amount. It was concluded that the kneading energy and spe-
cific kneading energy were the first and second scale-up parameters, respectively, appropriate for con-

trolling the physical properties of cookie.
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Table 1. Cookie Formulas

(Unit; g)

Material Total Weight

1kg 1.5kg 2kg
Flour 500 750 1000
Sugar 170 255 340
Shortening 200 300 400
Butter 40 60 80
Egg 50 75 100
Salt 6 9 12
Whole milk powder 15 225 30
Lecithin 1 1.5 2
Sodium bicarbonate 1 1.5 2
Ammonium bicarbonate 6.5 9.8 13
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Fig. 1. Data acquisition system for measurement of
kneading energy.
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Fig, 2. Plot of cookie diameter vs. kneading energy in
mixing different dough amount by different beater rpm.
(A), dough 1 kg; (B), dough 1.5 kg; (C), 2 kg; W, 110
rpm; -+, 207 rpm; *, 371 rpm.
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Fig. 3. Plot of cookie hardness vs. kneading energy in
mixing different dough amount by different beater rpm.
(A), dough 1 kg; (B), dough 1.5 kg; (C), 2 kg; W, 110
rpm; -+, 207 rpm; *, 371 rpm.
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Fig. 4. Regression of dough amount and KE (kneading
energy) for the largest diameter of cookie in defining
specific kneading energy, 15.03 J/kg (= (KE + 1.92)/ dough

amount).
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Fig. 5. Regression of dough amount and KE (kneading
energy) for the largest hardness of cookie in defining
specific kneading energy, 1647 Jkg (=(KE+1.67)/
dough amount).
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