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Physicochemical and sensory characteristics of pizza dough prepared with
domestic and imported wheat flour

Jae Suk Choi, Su Han Lee, Young-Ah Rha, and Jung Hoan Kim*
Department of Food Technology and Services, Eulji University

Abstract This study was carried out to evaluate the feasibility of using domestic wheat flour as ingredient of pizza dough
by examining the physicochemical and sensory properties of the dough. Five pizza dough samples were prepared with
different ratio of domestic and imported wheat flour. Significant differences were observed in crude protein content, crude
ash content, and color of the pizza dough samples; however, no significant difference was found in mechanically measured
rheology. A sensory evaluation based on 23 descriptive attributes indicated significant differences between pizza dough
made from domestic wheat flour and that made from imported wheat flour for springiness and softness of the surface,
roughness, and chewiness (p<0.05). Principal component analysis showed that the greater amount of Korean wheat flour
in the dough resulted in different values from negative to positive ends of principal component 1 (37.4%).
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Table 1. Formula of the pizza dough samples used in this study
Ingredients A B C D E
Water 2400 mL 2400 mL 2400 mL 2400 mL 2400 mL
Mix powder 425¢g 425¢g 425¢g 425 ¢ 425 ¢
Soybean oil 450 mL 450 mL 450 mL 450 mL 450 mL
Imported wheat flour S5kg 3.75kg 2.5kg 1.25kg 0
Korean wheat flour 0 1.25kg 2.5kg 3.75kg Skg
Tomato sauce 70¢g 70¢g 70¢g 70¢g 70¢g
Mozzarella cheese 150 g 150 g 150 g 150 g 150 g
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Table 2. Definitions and reference standards of color, touch, mouth feel, odor/aroma and flavor/taste attributes used in descriptive

analysis of pizza dough

Sensory attributes (Abbreviations) Definitions

Reference

1. Color
Brownness of outer cluster (COC) The degree of brown associated with browning reaction
Brownness of inner crumb (CIC)  The degree of brown associated with browning reaction

Brownness of bread (CB) The degree of brown associated with browning reaction
2. Touch
Springiness (ASp) The degree how it restore well when it is pushed
Softness (AS) The feeling associated with softness bytouching the hand
3. Mouthfeel/Texture
Roughness (MT) The feeling associated with roughness which is
changed depending on particle size
Hardness (MH) The feeling against the softness
Cohesiveness (MCo) The feeling associated with toughness in mouth
(negative)
Softness (MS) The feeling associated with softness in mouth
Chewiness (MCh) The feeling associated with glutinousness in mouth

(positive)
4. Odor/Aroma

Mocha-burn bread (SPC Co. Ltd., Seoul, Korea)
Sobolo bbang (SPC Co. Ltd., Seoul, Korea)
Coffee Bread (SPC Co. Ltd., Seoul, Korea)

Castela (SPC Co. Ltd., Seoul, Korea)
Soonsoo milk bread (SPC Co. Ltd., Seoul, Korea)

Baguette Bread (SPC Co. Ltd., Seoul, Korea)
Schultz Pretzel (Auckland, New Zealnad)
Kkaechal ppang (SPC Co. Ltd., Seoul, Korea)
Soonsoo milk bread (SPC Co. Ltd., Seoul, Korea)
Kkaechal ppang (SPC Co. Ltd., Seoul, Korea)

Sweet (OS) Aromatics associated with sweet scent like honey and )
chocolate
Acid (OA) Aromatics associated with vineger
Roasted (ORo) Aromatics associated with sesame oil, The smell of
roasting sesame seeds Sesame snack
Burnt (OB) The burnt smell which appear too muck cooked food Black sugar
Greasy (OG) The smell associated with greasy and oily food Hotteok (SPC Co. Ltd., Seoul, Korea)
Buttery (OBt) Aromatics associated with butter Buttering cookie (Haitai conf. & foods Co. Ltd.,
Seoul, Korea)
Yeast aroma (OY) The smell of yeast of bread or rice wine Sour dough bread
5. Taste/Flavor
Roasted (TR) The taste associated with sesame oil Diget (Orion Group & Corp., Seoul, Korea)
Sweet (TS) Fundamental taste sensation, The taste associated with
sugar
Salty (TSa) The taste associated with salt Doritos (Orion Corp., Seoul, Korea)
Greasy (TG) The taste associated with greasy and oily food Hotteok (SPC Co. Ltd., Seoul, Korea)
Plain (TP) The taste which is fresh, clean and not oily Gunppang (Youngyang Co. Ltd., Choongju, Korea)
Burnt (TB) The burnt taste which appear too muck cooked food Black sugar

Table 3. Moisture, crude ash and crude protein contents (%) of pizza samples added domestic wheat flour

A B C D E p-value
Moisture 12.9440.03*) 12.48+0.03" 12.05+0.04° 11.75+0.02¢ 11.43+0.02¢ 0.000
Crude ash 0.39+0.00° 0.48+0.00° 0.57+0.00° 0.66+0.00 0.759+0.00" 0.000
Crude protein 11.83+0.02* 11.71£0.02° 11.3240.03¢ 10.93+0.03¢ 10.63+0.03¢ 0.000

YMean values within the same column with the same alphabet superscripts do not differ significantly (p<0.05).

Table 4. Color profiles of pizza samples added domestic wheat bread
A B C D E p-value
L 91.78+0.02*) 91.50:0.00° 91.08+0.01°¢ 90.93+0.00° 90.44+0.01° 0.000
a 0.32+0.01° 0.34+0.01¢ 0.39+0.01° 0.41+0.01° 0.46+0.01* 0.000
b 8.93+0.01° 9.02+0.01¢ 9.21+0.01° 0.48+0.01° 9.82+0.01* 0.000
delta E - 0.296 0.752 1.018 1.612

YMean values within the same column with the same alphabet superscripts do not differ significantly (p<0.05).
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Table 5. Texture profile of pizza samples added domestic wheat flour
A B D E p-value
Hardness 4,403.20+268.20  4,419.08£966.80  4,664.70+1087.00 4,586.70+530.60  5,478.00+332.10 0.391
Springiness 0.85+0.00 0.84+0.02 0.86+0.03 0.87+0.02 0.84+0.04 0.537
Cohesiveness 0.68+0.02 0.65+0.01 0.67+0.02 0.63+0.00 0.63+0.04 0.100
Gumminess 2,990.30+267.90  2,888.82+652.60  3,102.80+602.40  2,871.10+313.00  3,467.00+353.00 0.540
Resilience 0.2140.01 0.22+0.01 0.22+0.01 0.20+0.01 0.22+0.02 0.567

Table 6. The mean and standard deviation of 23 sensory attributes of pizza samples

Categories Abbreviation" A B C D E p-value
coc 4.04 3.77 3.42 3.65 3.54 0.189
Color CIC 2.96 2.81 2.73 2.77 2.77 0.957
attributes
CB 3.65 3.92 3.81 3.77 3.65 0.899
Touch ASp 3.50 3310 3.65% 423° 3.62% 0.040
attributes AS 2.69° 3.08% 3.19% 3.73° 3.58° 0.040
MT 2.62° 2.58° 2.88® 3.19® 3.50° 0.026
MH 3.04 281 323 3.69 3.46 0.156
Mouthfeel/Texture MCo 285 273 285 273 281 0.996
attributes
MS 2.85 273 3.15 335 327 0.291
MCh 2.35¢ 2.46° 2.81% 3.15% 3.38° 0.001
oS 242 246 235 2.19 2.58 0.820
OA 2.65 2.12 1.73 2.04 235 0.105
ORo 323 3.58 331 331 3.58 0.681
Odor/Aroma OB 2.46 2.08 231 2.19 242 0.777
attributes
0G 273 223 2.15 2.62 2.62 0.470
OBt 2.19 1.96 2.00 2.12 242 0.728
oY 2.58 227 223 2.08 2.50 0.697
TR 3.46 335 3.46 3.62 3.81 0.759
TS 2.19 242 2.62 227 231 0.627
Taste/Flavor TSa 2.92 2.65 2.69 2.65 2.65 0.962
attributes TG 2.08 2.08 223 2.08 242 0.787
TP 3.42 3.58 3.69 323 3.54 0.651
TB 1.96 1.77 1.65 2.15 2.08 0.587

"See Table 2 for abbreviation.
YMean values within the same column with the same alphabet superscripts do not differ significantly (p<0.05).
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