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ABSTRAK 

Kon ais krim biasanya dibuat daripada wafer yang mempunyai tekstur yang sama 

seperti waf el. Kon ais krim memudahkan orang untuk menikmati makanan ring an 

kegemaran dunia iaitu ais krim tanpa menggunakan mangkuk atau sudu. Kualiti wafer 

dikawal terutamanya oleh sifat tepung, paras air dan suhu, tindakan pencampuran, masa 

pembakaran dan suhu. Kualiti dinilai oleh atribut adunan seperti ketumpatan, kelikatan, 

masa dan suhu pegangan, dan sifat wafer seperti berat, wama permukaan, kerapuhan 

dan kandungan lembapan. Oleh itu, kajian ini dilakukan untuk mengkaji kesan suhu air 

pada adunan dan kesan suhu pembakaran dan masa pad a kualiti kon wafer ais krim. 

Suhu air yang digunakan dalam kajian ini ialah 14, 20 dan 26°C yang dinamakan 

sebagai sampel 1, sampel 2 dan sampel 3. Analisis adunan dilakukan dari segi 

menentukan ketumpatan dan kelikatan adunan. Kemudian, setiap sampel campuran 

adunan dibakar pada suhu yang berbeza iaitu 150, 160, 170 dan 180 °C dengan masa 

pembakaran yang berbeza iaitu 3, 4 dan 5 minit. Kon wafer ais krim yang telah dibakar 

telah dianalisis dari segi sifat-sifat berkualiti seperti analisis tekstural (kekerasan, 

kelembutan, kekerasan dan kerangupan), analisis kelembapan dan analisis wama. Akhir 

sekali, parameter kualiti kon wafer ais krim akan dibandingkan dengan parameter 

kualiti kon wafer ais krim yang komersial. Dengan mengubah suhu air, kelikatan 

campuran adunan tel ah terjej as di mana campuran adunan dengan suhu air yang tinggi 

menghasilkan adunan yang lebih likat. Kelikatan adunan suhu air di 14, 20 dan 26°C 

adalah 1.06, 1.15 dan 1.25 Pa. Ketumpatan tidak terjejas dengan mengubah suhu air 

adunan. Kon wafer ais krim yang dibakar pada suhu yang lebih tinggi iaitu l 80°C 

selama 5 minit menyebabkan tekstur yang keras pada kon wafer ais krim. Semakin 

tinggi kelikatan campuran adunan, semakin keras tekstur kon wafer ais krim. Sampel 3 

yang menggunakan suhu air pada suhu 26°C menghasi lkan tekstur kon yang paling 
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3.7 Texture analysis 
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Figure 3.6: Ice cream wafer cone maker 

The texture analyzer equipment (Model: TA - XT plus, Stable Micro Systems Brand, 

United States) was used in this study to measure the hardness, brittleness, toughness and 

crispiness of the ice cream wafer cone. The texture analyzer was calibrated by putting a 25 kg 

load cell. The texture of the ice cream wafer cone were analysed by using a cylindrical probe 

(P/2) of2 mm diameter. 

Figure 3. 7: Texture determination 
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593 .3 7 g while the maximum force needed to break the ice cream wafer cone at 160, 170 and 

180°C were 627.62, 658.15 and 666.46 g respectively. The maximum force needed to break 

the ice cream wafer cone that has been baked at 160, 170 and 180°C was higher compared to 

l 50°C because the ice cream wafer cone was overbaked since it was bake at a higher

temperature for a long time. This will cause the ice cream wafer cone to be burnt and the texture 

will be harder. 

The hardness of the ice cream wafer cone of sample 2 which the batter was mixed with the 

water of 20°C baked for 5 minutes, the wafer baked at l 60°C has the lowest force required in 

order to break the ice cream wafer cone compared to the ice cream wafer cone that has been 

baked at 150, 170 and l 80°C. This was due to the amount of heat required for the ice cream 

wafer cone was enough to bake the ice cream wafer cone. Based on Appendix 1, the maximum 

force needed to break the ice cream wafer cone baked at 160°C for 4 minutes is 472.89 g while 

the maximum force needed to break the ice cream wafer cone at 150, 1 70 and 180°C were 

510.56, 676.25 and 851.95 g respectively. The maximum force needed to break the ice cream 

wafer cone that has been baked at 180°C was higher compared to 150, 160 and l 70°C because 

the ice cream wafer cone was overbaked since it was bake at a higher temperature for a long 

time. This will cause the ice cream wafer cone to be burnt and the texture will be harder. 

The hardness of the ice cream wafer cone of sample 3 which the batter was mixed with the 

water of 26°C baked for 5 minutes, the wafer baked at I 50°C has the lowest force required in 

order to break the ice cream wafer cone compared to the ice cream wafer cone that has been 

baked at 160, 170 and 180°C. This was due to the amount of heat required for the ice cream 

wafer cone was enough to bake the ice cream wafer cone. Based on Appendix l, the maximum 

force needed to break the ice cream wafer cone baked at 150°C for 5 minutes was 63 7 .62 g 

while the maximum force needed to break the ice cream wafer cone at 160, 170 and l 80°C was 

867. 73, 1027.20 and 1029.17 g respectively. The maximum force needed to break the ice cream

23 
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bake the ice cream wafer cone. Based on Appendix 4, the value of crispiness for the ice cream 

wafer cone baked at 160°C for 3 minutes was 14.33 while the value of crispiness for the ice 

cream wafer cone at 160, 170 and 180°C were 7.00, 5.67 and 11.67 respectively. The value of 

crispiness for the ice cream wafer cone that has been baked at 170°C was high compared to 

150, 160 and 180°C because the ice cream wafer cone was bake at higher temperature for a 

longer tiine that cause the ice cream wafer cone to be overbaked while value of crispiness for 

the ice cream wafer cone that has been baked at 180°C was higher compared to 160 and 17D°C 

because the ice cream wafer cone was bake when the ice cream wafer cone's moulding was 

_not heated up to desirable temperature which was 180°C. 
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Figure 4.10: Graph of the crispiness of ice cream wafer cone at different baking temperature 
and baking time for 3 minutes 

Based on Figure 4.11, the crispiness of the ice cream wafer cone of sample 1 which the 

batter was mixed with the water of 14°C baked for 4 minutes, the wafer baked at 150°C has 

the higher value of crispiness compared to the ice cream wafer cone that has been baked at 160, 

170 and 180°C. This was due to the amount of heat required for the ice cream wafer cone 

desirable to fully bake the ice cream wafer cone. Based on Appendix 4, the value of crispiness 

for the ice cream wafer cone baked at 150°C for 4 minutes was 8.20 while the value of 
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crispiness for the ice cream wafer cone at 160, 170 and 180°C were 5.00, 2.67 and 7.67 

respectively. The value of crispiness for the ice cream wafer cone that has been baked at 180°C 

was higher compared to 160 and l 70°C because the ice cream wafer cone was bake when the 

ice cream wafer cone's moulding was not heated up to desirable temperature which was 180°C. 

That was why the crispiness of ice cream wafer cone baked at 180°C was quite higher compared 

to the ice cream wafer cone baked at 160 and l 70°C which were almost overbaked. 

The crispiness of the ice cream wafer cone of sample 2 which the batter was mixed with 

the water of 20°C baked for 4 minutes, the wafer baked at 150°C has the higher value of 

crispiness compared to the ice cream wafer cone that has been baked at 160, 170 and 180°C. 

This was due to the amount of heat required for the ice cream wafer cone desirable to fully 

bake the ice cream wafer cone. Based on Appendix 4, the value of crispiness for the ice cream 

wafer cone baked at l 50°C for 4 minutes was 14.67 while the value of crispiness for the ice 

cream wafer cone at 160, 170 and 180°C were 8.67, 7.00 and 10.00 respectively. The value of 

crispiness for the ice cream wafer cone that has been baked at l 80°C was higher compared to 

160 and l 70°C because the ice cream wafer cone was bake when the ice cream wafer cone's 

moulding was not heated up to desirable temperature which was l 80°C. That was why the 

crispiness of ice cream wafer cone baked at l 80°C was quite higher compared to the ice cream 

wafer cone baked at 160 and l 70°C. 

The crispiness of the ice cream wafer cone of sample 3 which the batter was mixed with 

the water of 26°C baked for 4 minutes, the wafer baked at l 50°C has the higher value of 

crispiness compared to the ice cream wafer cone that has been baked at 160, 170 and l 80°C. 

This was due to the amount of heat required for the ice cream wafer cone desirable to fully 

bake the ice cream wafer cone. Based on Appendix 4, the value of crispiness for the ice cream 

wafer cone baked at l 50°C for 4 minutes was 18.00 while the value of crispiness for the ice 

cream wafer cone at 160, 170 and l 80°C were 9.33, 9.67 and 12.67 respectively. The value of 
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crispiness for the ice cream wafer cone that has been baked at l 80°C was higher compared to 

160 and I 70°C because the ice cream wafer cone was bake when the ice cream wafer cone's 

moulding was not heated up to desirable temperature which was 180°C. That was why th.e 

crispiness of ice cream wafer cone baked at 180°C was quite higher compared to the ice cream 

wafer cone baked at 160 and 170°C. 
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Figure 4.11: Graph of the crispiness of ice cream wafer cone at different baking temperature 
and baking time for 4 minutes 

Based on Figure 4.12, the crispiness of the ice cream wafer cone of sample 1 which the 

batter was mixed with the water of l 4°C baked for 5 minutes, the wafer baked at 180°C has the 

higher value of crispiness compared to the ice cream wafer cone that has been baked at 150, 

160 and 170°C. This was due to the amount of heat required for the ice cream wafer cone 

desirable to fully bake the ice cream wafer cone. Based on Appendix 4, the value of crispiness 

for the ice cream wafer cone baked at 180°C for 5 minutes was 7.00 while the value of 

crispiness for the ice cream wafer cone at 150, 160 and l 70°C were 6.00, 3.00 and 3.00 

respectively. The value of crispiness for the ice cream wafer cone that has been baked at l 80°C 

was higher compared to 150, 160 and l 70°C because the ice cream wafer cone was bake when 

the ice cream wafer cone's moulding was not heated up to desirable temperature which was 
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180°C. That was why the crispiness of ice cream wafer cone baked at 180°C was quite higher 

compared to the ice cream wafer cone baked at 160 and 170°C which were almost overbaked. 

The crispiness of the ice cream wafer cone of sample 2 which the batter was mixed with 

the water of 20°C baked for 5 minutes, the wafer baked at I 80°C has the higher value of 

crispiness compared to the ice cream wafer cone that has been baked at 150, 160 and l 70°C. 

This was due to the amount of heat required for the ice cream wafer cone desirable to fully 

bake the ice cream wafer cone. Based on Appendix 4, the value of crispiness for the ice cream 

wafer cone baked at 180°C for 5 minutes was 10.33 while the value of crispiness for the ice 

cream wafer cone at 150, 160 and 170°C were 10.00, 4.00 and 6.67 respectively. The value of 

crispiness for the ice cream wafer cone that has been baked at 180°C was higher compared to 

150, 160 and 170°C because the ice cream wafer cone was bake when the ice cream wafer 

cone's moulding was not heated up to desirable temperature which was 180°C. That was why 

the crispiness of ice cream wafer cone baked at I 80°C was quite higher compared to the ice 

cream wafer cone baked at 160 and 170°C which were almost overbaked. 

The crispiness of the ice cream wafer cone of sample 3 which the batter was mixed with 

the water of 26°C baked for 5 minutes, the wafer baked at l 80°C has the higher value of 

crispiness compared to the ice cream wafer cone that has been baked at 150, 160 and 170°C. 

This was due to the amount of heat required for the ice cream wafer cone desirable to fully 

bake the ice cream wafer cone. Based on Appendix 4, the value of crispiness for the ice cream 

wafer cone baked at 180°C for 5 minutes was 44.67 while the value of crispiness for the ice 

cream wafer cone at 150, 160 and l 70°C were I 0.00, 4.00 and 6.67 respectively. The value of 

crispiness for the ice cream wafer cone that has been baked at I 80°C was higher compared to 

150, 160 and l 70°C because the ice cream wafer cone was bake when the ice cream wafer 

cone's moulding was not heated up to desirable temperature which was l 80°C. That was why 
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4.4 Effect of baking temperature and time on moisture content 

According to Cauvain and Young, in order to compensate for low water activity, humidity 

conditioning up to 4.5% wafer moisture was possible. Moreover, with increasing water activity, 

the wafer texture changes from a soft to a harder crispness, accompanied by higher mechanical 

stability, which was good both for handling and for the final product texture. Up to 5-6% 

moisture content, the wafer sheets keep their typical crisp texture, but higher moisture levels 

will result in most cases was inadequate, tough, or even soft and soggy textures. 

Based on Figure 4.13, the moisture content of the ice cream wafer cone of sample 1 which 

the batter was mixed with the water of l 4°C baked for 3 minutes, the wafer baked at l 50°C has 

the higher value of moisture content compared to the ice cream wafer cone that has been baked 

at 160, 170 and l 80°C. The value of moisture content for the ice cream wafer cone baked at 

150°C for 3 minutes was 5.63 while the value of moisture content for the ice cream wafer cone 

at 160, 170 and 180°C were 3.95, 3.70 and 2.75 respectively. The value of moisture content for 

the ice cream wafer cone that has been baked at 180°C was lower compared to 150, 160 and 

170°C because the ice cream wafer cone was baked at higher temperature compared to the ice 

cream wafer cone baked at 150, 160 and l 70°C. 

The moisture content of the ice cream wafer cone of sample 2 which the batter was mixed 

with the water of 20°C baked for 3 minutes, the wafer baked at l 50°C has the higher value of 

moisture content compared to the ice cream wafer cone that has been baked at 160, 170 and 

l 80°C. The value of moisture content for the ice cream wafer cone baked at 150°C for 3 minutes

was 5.51 while the value of moisture content for the ice cream wafer cone at 160, 170 and 

180°C were 4.09, 3.23 and 2.91 respectively. The value of moisture content for the ice cream 

wafer cone that has been baked at l 80°C was lower compared to 150, 160 and 1 70°c because 

the ice cream wafer cone was baked at higher temperature compared to the ice cream wafer 

cone baked at 150, 160 and l 70°C. 
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the ice cream wafer cone that has been baked at 180°C was lower compared to 150, 160 and 

l 70°C because the ice cream wafer cone was baked at higher temperature compared to the ice

cream wafer cone baked at 150, 160 and l 70°C. 

The moisture content of the ice cream wafer cone of sample 2 which the batter was mixed 

with the water of 20°C baked for 4 minutes, the wafer baked at l 50°C has the higher value of 

moisture content compared to the ice cream wafer cone that has been baked at 160, 1 70 and 

l 80°C. The value of moisture content for the ice cream wafer cone baked at 150°C for 4 minutes

was 4.05 while the value of moisture content for the ice cream wafer cone at 160, 170 and 

180°C were 2.71, 2.47 and 1.92 respectively. The value of moisture content for the ice cream 

wafer cone that has been baked at 180°C was lower compared to 150, 160 and 170°C because 

the ice cream wafer cone was baked at higher temperature compared to the ice cream wafer 

cone baked at 150, 160 and l 70°C. 

The moisture content of the ice cream wafer cone of sample 3 which the batter was mixed 

with the water of 26°C baked for 4 minutes, the wafer baked at l 50°C has the higher value of 

moisture content compared to the ice cream wafer cone that has been baked at 160, 170 and 

180°C. The value of moisture content for the ice cream wafer cone baked at l 50°C for 4 minutes 

was 5.76 while the value of moisture content for the ice cream wafer cone at 160, 170 and 

180°C were 3.45, 3.55 and 2.44 respectively. The value of moisture content for the ice cream 

wafer cone that has been baked at l 80°C was lower compared to 150, 160 and 170°C because 

the ice cream wafer cone was baked at higher temperature compared to the ice cream wafer 

cone baked at 150, 160 and 170°C. 
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Table 4.7: Total colour difference for commercial ice cream wafer cone 

Sample L* a• b* 

Commercial 
60.74 8.04 27.65 ice cream 

wafer cone 

Based on Figure 4.16, the total colour difference of the ice cream wafer cone of sample 1 

which the batter was mixed with the water of 14°C baked for 3 minutes, the wafer baked at 

l 50°C has the higher value of total colour difference compared to the ice cream wafer cone that

has been baked at 160, 170 and 180°C. The value of total colour difference for the ice cream 

wafer cone baked at 150°C for 3 minutes was 7.01 while the value of total colour difference 

for the ice cream wafer cone at 160, 170 and 180°C were 5.58, 4.74 and 4.01 respectively. The 

value of total colour difference for the ice cream wafer cone that has been baked at 180°C was 

lower compared to 150, 160 and l 70°C because the ice cream wafer cone was baked at higher 

temperature compared to the ice cream wafer cone baked at 150, 160 and 170°C for a shorter 

time which resulted in the suitable colour of the ice cream wafer cone while the ice cream wafer 

cone baked at 150°C has a high value of total colour difference because the wafer was not fully 

baked due to the shorter time of baking at lower temperature. Hence, the colour of the ice cream 

wafer cone baked at 150°C was lighter. 

The total colour difference of the ice cream wafer cone of sample 2 which the batter was 

mixed with the water of 20°C baked for 3 minutes, the wafer baked at 150°C has the higher 

value of total colour difference compared to the ice cream wafer cone that has been baked at 

160, 170 and 180°C. The value of total colour difference for the ice cream wafer cone baked at 

l 50°C for 3 minutes was 7 .20 while the value of total colour difference for the ice cream wafer

cone at 160, 170 and 180°C were 4.25, 4.81 and 4.36 respectively. The value of total colour 

difference for the ice cream wafer cone that has been baked at 160°C was lower compared to 

55 

@
 C

OPYRIG
HT U

PM



150, 1 70 and 180°C because the ice cream wafer cone was baked at suitable temperature 

compared to the ice cream wafer cone baked at 150, 170 and l 80°C for a shorter time which 

resulted in the suitable colour of the ice cream wafer cone while the ice cream wafer cone baked 

at l 50°C has a high value of total colour difference because the wafer was not fully baked due 

to the shorter time of baking at lower temperature. Hence, the colour of the ice cream wafer 

cone baked at l 50°C was lighter. 

The total colour difference of the ice cream wafer cone of sample 3 which the batter was 

mixed with the water of 26°C baked for 3 minutes, the wafer baked at 150°C has the higher 

value of total colour difference compared to the ice cream wafer cone that has been baked at 

160, 170 and 180°C. The value of total colour difference for the ice cream wafer cone baked at 

150°C for 3 minutes was 9.37 while the value of total colour difference for the ice cream wafer 

cone at 160, 170 and 180°C were 2.64, 3.86 and 3.03 respectively. The value of total colour 

difference for the ice cream wafer cone that has been baked at 160°C was lower compared to 

150, 1 70 and l 80°C because the ice cream wafer cone was baked at suitable temperature 

compared to the ice cream wafer cone baked at 150, 170 and 180°C for a shorter time which 

resulted in the suitable colour of the ice cream wafer cone while the ice cream wafer cone baked 

at 150°C has a high value of total colour difference because the wafer was not fully baked due 

to the shorter time of baking at lower temperature. Hence, the colour of the ice cream wafer 

cone baked at 150°C was lighter. 
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Figure 4.16: Graph of total colour difference of ice cream wafer cone at different baking 
temperature and baking time for 3 minutes 

Based on Figure 4.17, the total colour difference of the ice cream wafer cone of sample 1 

which the batter was mixed with the water of 14°C baked for 4 minutes, the wafer baked at 

150°C has the higher value of total colour difference compared to the ice cream wafer cone that 

has been baked at 160, 170 and 180°C. The value of total colour difference for the ice cream 

wafer cone baked at l 50°C for 4 minutes was 7. 71 while the value of total colour difference 

for the ice cream wafer cone at 160, 170 and 180°C were 5.89, 7.38 and 5.59 respectively. The 

value of total colour difference for the ice cream wafer cone that has been baked at 180°C was 

lower compared to 150, 160 and 170°C because the ice cream wafer cone was baked at higher 

temperature compared to the ice cream wafer cone baked at 150, 160 and 170°C for a shorter 

time which resulted in the suitable colour of the ice cream wafer cone while the ice cream wafer 

cone baked at 150°C has a high value of total colour difference because the wafer was not fully 

baked due to the shorter time of baking at lower temperature. Hence, the colour of the ice cream 

wafer cone baked at 150°C was lighter. 

The total colour difference of the ice cream wafer cone of sample 2 which the batter was 

mixed with the water of 20°C baked for 4 minutes, the wafer baked at l 50°C has the higher 
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value of total colour difference compared to the ice cream wafer cone that has been baked at 

160, 170 and l 80°C. The value of total colour difference for the ice cream wafer cone baked at 

150°C for 4 minutes was 8.83 while the value of total colour difference for the ice cream wafer 

cone at 160, 170 and l 80°C were 4.25, 4.81 and 4.36 respectively. The value of total colour 

difference for the ice cream wafer cone that has been baked at 160°C was lower compared to 

150, 1 70 and l 80°C because the ice cream wafer cone was baked at suitable temperature 

compared to the ice cream wafer cone baked at 150, 170 and l 80°C for a shorter time which 

resulted in the suitable colour of the ice cream wafer cone while the ice ere.am wafer cone baked 

at l 50°C has a high value of total colour difference because the wafer was not fully baked due 

to the lower baking temperature which resulted in lighter colour of wafer cone. 

The total colour difference of the ice cream wafer cone of sample 3 which the batter was 

mixed with the water of 26°C baked for 4 minutes, the wafer baked at l 50°C has the higher 

value of total colour difference compared to the ice cream wafer cone that has been baked at 

160, 170 and 180°C. The value of total colour difference for the ice cream wafer cone baked at 

150°C for 4 minutes was 8.66 while the value of total colour difference for the ice cream wafer 

cone at 160, 170 and 180°C were 3.76, 4.75 and 3.14 respectively. The value of total colour 

difference for the ice cream wafer cone that has been baked at l 80°C was lower compared to 

150, 160 and 170°C because the ice cream wafer cone was baked at higher temperature 

compared to the ice cream wafer cone baked at 150, 160 and l 70°C for a shorter time which 

resulted in the suitable colour of the ice cream wafer cone while the ice cream wafer cone baked 

at 150°C has a high value of total colour difference because the wafer was not fully baked due 

to the shorter time of baking at lower temperature. Hence, the colour of the ice cream wafer 

cone baked at l 50°C was lighter. 
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Figure 4.17: Graph of total colour difference of ice cream wafer cone at different baking 
temperature and baking time for 4 minutes 

Based on Figure 4.18, the total colour difference of the ice cream wafer cone of sample 

1 which the batter was mixed with the water of 14 °C baked for 5 minutes, the wafer baked at 

150°C has the higher value of total colour difference compared to the ice cream wafer cone that 

has been baked at 160, 170 and l 80°C. The value of total colour difference for the ice cream 

wafer cone baked at 150°C for 5 minutes was 7. 71 while the value of total colour difference 

for the ice cream wafer cone at 160, 170 and 180°C were 6.15, 7.43 and 5.90 respectively. The 

value of total colour difference for the ice cream wafer cone that has been baked at l 80°C was 

lower compared to 150, 160 and l 70°C because the ice cream wafer cone was baked when the 

moulding's was not fully heated at l 80°C which resulted in suitable colour of ice cream wafer 

cone while the ice cream wafer cone baked at 150°C has a high value of total colour difference 

because the wafer cone was baked at lower temperature. Hence, the colour of the ice cream 

wafer cone baked at l 50°C was lighter. 

The total colour difference of the ice cream wafer cone of sample 2 which the batter 

was mixed with the water of 20°C baked for 5 minutes, the wafer baked at l 50°C has the higher 

value of total colour difference compared to the ice cream wafer cone that has been baked at 
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160, 170 and 180°C. The value of total colour difference for the ice cream wafer cone baked at 

150°C for 5 minutes was 9.87 while the value of total colour difference for the ice cream wafer 

cone at 160, 170 and 180°C were 5.99, 9.45 and 9.15 respectively. The value of total colour 

difference for the ice cream wafer cone that has been baked at l 60°C was lower compared to 

150, 170 and 180°C because the ice cream wafer cone was baked at suitable temperature 

compared to the ice cream wafer cone baked at 150, 160 and 170°C for a longer time which 

resulted in the suitable colour of the ice cream wafer cone while the ice cream wafer cone baked 

at l 50°C has a high value of total colour difference because the wafer was baked lower 

temperature. Hence, the colour of the ice cream wafer cone baked at 150°C was lighter. 

The total colour difference of the ice cream wafer cone of sample 3 which the batter 

was mixed with the water of 26°C baked for 5 minutes, the wafer baked at l 50°C has the higher 

value of total colour difference compared to the ice cream wafer cone that has been baked at 

160, 170 and 180°C. The value of total colour difference for the ice cream wafer cone baked at 

150°C for 5 minutes was 12.60 while the value of total colour difference for the ice cream 

wafer cone at 160, 170 and 180°C were 10.32, 6.16 and 4.14 respectively. The value of total 

colour difference for the ice cream wafer cone that has been baked at l 80°C was lower 

compared to 150, 160 and 170°C because the ice cream wafer cone was baked when the 

moulding�s was not fully heated at l 80°C which resulted in suitable colour of ice cream wafer 

cone while the ice cream wafer cone baked at l 50°C has a high value of total colour difference 

because the wafer cone was baked at lower temperature. Hence, the colour of the ice cream 

wafer cone baked at 150°C was lighter. 
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Figure 4.18: Graph of total colour difference of ice cream wafer cone at different baking 
temperature and baking time for 5 minutes 

4.5.1 Comparison between the samples and commercial ice cream wafer cone on 

colour difference 

Comparing the colour difference between the ice cream wafer cone of Sample 1 that has 

use temperature of water at 14°C and commercial ice cream wafer cone, the colour difference 

of the ice cream wafer cone that has been baked at 160, l 70°C and 180°C for 3 minutes \\ae

small which were 5.58, 4.74 and 4.01 respectively. 

Comparing the colour difference between the ice cream wafer cone of Sample 2 that has 

use temperature of water at 20°C and commercial ice cream wafer cone, the colour difference 

of the ice cream wafer cone that has been baked at 160, 170°C and 180°C for 3 minutes were 

small which were 4.25, 4.81 and 4.36 respectively. 

Comparing the colour difference between the ice cream wafer cone of Sample 3 that has 

use temperature of water at 26°C and commercial ice cream wafer cone, the colour difference 

of the ice cream wafer cone that has been baked at 160, 170°C and l 80°C for 3 minutes were 

small which were 2.64, 3.86 and 3.03 respectively. 
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The result showed that when the baking temperature was higher, the colour difference 

between the ice cream wafer cone and commercial ice cream wafer cone will be higher. Among 

the three types of Sample with different temperature of water, the ice cream wafer cone that 

has been baked for a shorter time at any temperature resulted in the smaller value of the total 

colour difference between the ice cream wafer cone and commercial ice cream wafer cone. 

According to Dogan (2006), wafer colour changed depending on the baking temperature and 

ingredients in the formula In the study, the primary factor affecting wafer colour was baking 

temperature. Colour and its homogeneity affect consumer preferences. Consumers prefer light­

coloured wafers. That was why the ice cream wafer cone that has the small value of the colour 

differences between the ice cream wafer cone and commercial ice cream wafer cone was good. 

4.6 Summary Data 

Table 4.8 showed the summary for the Sample that has a nearer value of properties to 

the properties of commercial ice cream wafer cone. The summary was made based on the data 

obtained for each analysis that had been done and recorded in the appendix 10-15. Based on 

Table 6, it can be concluded that the ice cream wafer cone of Sample 2.0 that has been baked 

at 160°C for 4 minutes has the nearest value the commercial ice cream wafer cone of each 

properties. As for Sample 1, the value of brittleness and toughness has a bigger difference of 

value from the commercial ice cream wafer cone while the Sample 3, the ice cream wafer cone 

need a very high force in order to break the ice cream wafer cone which means the difference 

between the hardness of ice cream wafer cone for Sample 3 and the commercial ice cream 

wafer cone were quite larger. That was why the ice cream wafer cone of Sample 2 was the most 

suitable to be used in order to make a quite similar ice cream wafer cone to the commercial ice 

cream wafer cone. 
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Table 4 8: Summary table for sample that have nearer value to the ice cream wafer cone for 
each analysis 

Comparing with commercial ice cream wafer cone 

Sample Baking Temperature, °C Baking Time, minutes 

1 160 3 

2 160 4 

3 150 4 
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CHAPTERS: CONCLUSION AND RECOMMENDATION 

S.1 Conclusion 

In terms of hardness, among the three different types of the Sample that have a different 

temperature of water, Sample 2 has the lower value of the force required by the ice cream wafer 

cone in order to break the ice cream wafer cone compared to Sample I and 3. 

In terms of brittleness, among the three different types of the Sample that have a different 

temperature of water, Sample 2 has the higher value of brittleness of the ice cream wafer cone 

compared to Sample I and 3. 

In terms of toughness, among the three different types of the Sample that have a different 

temperature of water, Sample 2 has the medium value of toughness of the ice cream wafer cone 

which was not too high and not too low compared to Sample 1 and 3. The batter with lower 

temperature resulted in a low value of toughness property. 

In terms of crispiness, among the three different types of the Sample that have a different 

temperature of water, Sample 2 has the higher value of crispiness of the ice cream wafer cone 

which was not too high and not too low compared to Sample 1 and 3. The ice cream wafer cone 

bake at a lower temperature will have a higher value of crispiness compared to the ice cream 

wafer cone baked at higher temperature due to the moisture content of the ice cream wafer 

cone. 

In terms of moisture content, the moisture content of the ice cream wafer cone that has 

been baked for a shorter time at any temperature were higher compared to the ice cream wafer 

cone that has been baked for a longer time at any temperature for all types of Sample. 

In tenns of colour analysis, among the three types of Sample with different temperature of 

water, the ice cream wafer cone that has been baked for a shorter time at any temperature 
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resulted in the smaller value of the total colour difference between the ice cream wafer cone 

and commercial ice cream wafer cone. 

In conclusion, the value of brittleness and toughness of Sample 1 was a bigger difference 

between the value of the commercial ice cream wafer cone while the Sample 3, the ice cream 

wafer cone need a very high force in order to break the ice cream wafer cone which means the 

difference between the hardness of ice cream wafer cone for Sample 3 and the commercial ice 

cream wafer cone were quite larger. That was why the ice cream wafer cone of Sample 2 was 

the most suitable to be used in order to make a quite similar ice cream wafer cone to the 

commercial ice cream wafer cone. 

S.l Recommendations for Further Studies 

There were a few recommendations that can be done in order to improve this study. For 

the next approach that can be done is by using the finalized Sample chose to be baked on the 

ice cream wafer cone moulding machine. Hence, the comparison between the ice cream wafer 

cone and the commercial ice cream wafer cone will be more accurate and effective. This is 

because the probe of analysing the textural properties of both ice cream wafer cone used will 

be the same. 

Next, the water activity content analysis should be conducted by using water activity 

analyzer in order to determine the limit of the water activity content of the ice cream wafer 

cone to prevent the ice cream wafer cone from become soggy. 

Lastly, the batter mixture can be developed into powder mixture. Hence the production 

of ice cream wafer cone will be effective since the Sample of making the ice cream wafer cone 

were the same for all batch of the production. 
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APPENDICES 

Appendix 1: Hardness of ice cream wafer cone for different types of sample 

Maximum force Maximum 
Maximum force 

force (Hardness), g (Hardness), g 
Baking (Hardness), g 

Baking time 
temperature Average 

Average 
Average 

(Minutes) 
(OC) 

(±□□) (±□□) 
(±□□) 

Sample 1 
Sample 2 

Sample 3 

3 523.12(±27.64) 460.3(±41.75) 898.93(±44.43) 

150 4 650.02(±245.29) 580.07(±64.3) 739.80(±22.1) 

5 593.37 (±28.63) 510.56(±75.94) 637.62(±71.53) 

3 331.31 (±219.26) 655.51 (±30.56) 575.80(± 169. 78) 

160 4 610.03(±46.98) 382.57(±14.56) 606.37(±40.09) 

5 62 7 .62( ±63 .3 3) 472.89(±77.63) 867. 73(±446.30)

3 453.7(±26.33) 466.82(±4 7. 70) 695.17(± 104.03) 

170 4 466.24(±48.28) 510.3(±13.15) 744.56(±113.43) 

5 658.15(±71.28) 676.25(±4. 70) 1027.20(±531.90) 

3 439.99(±80.02) 563.21 (±45.82) 962.24(±122.55) 

180 4 573.52(±17.78) 657.75(±29.79) 1019.57(± 106.22) 

5 666.46(±42. 97) 851.95(±23.19) 1029.17(±67.52) 
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Appendix 2: Brittleness of ice cream wafer cone for different types of sample 

Distance at Distance at Distance at 
. 

maximum max1mum maximum 
force force force 

Baking (Brittleness), (Brittleness), (Brittleness), 

temperature 
Baking time g.ms g.ms g.ms
(Minutes) 

(OC) Average Average Average 

(±□□) (±□□) (±□□) 

Sample 1 Sample 2 Sample 3 

3 0.39 (±0.07) 0.71 (±0.18) 1.00(±0.015) 

150 4 0.42 (±0.09) 0.84 (±0.13) 0.80 (±0.22) 

5 0.25 (±0.02) 1.12 (±0.55) 0.69 (±0.12) 

3 0.25 (±0.19) 0.57 (±0.19) 1.33 (±0.54) 

160 4 0.35 (±0.06) 0.72 (±0.1) 0.48 (±0.03) 

5 0.48 (±0.09) 0.47 (±0.05) 0.57 (±0.09) 

3 0.39 (±0.05) 0.42 (±0.11) 0.56 (±0.16) 

170 4 0.45 (±0.09) 0.55 (±0.33) 0.72 (±0.15) 

5 0.37 (±0.05) 0.41 (±0.09) 0.96 (±0.25) 

3 0.48 (±0.03) 0.40 (±0.01) 0.77 (±0.16) 

180 4 0.36 (±0.08) 0.35 (±0.06) 0. 70 (±0.16)

5 0.39 (±0.07) 0.34 (±0.04) 1.01 (±0.18) 
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Appendix 4: Crispiness of ice cream wafer cone for different types of sample 

Number of Number of Number of 
peaks peaks peaks 

Baking 
(Crispiness) (Crispiness) (Crispiness) 

Baking time 
temperature Average Average Average (Minutes) 

(°C) 
(±DD) (±□□) (±□□) 

Sample 1 Sample 2 Sample 3 

3 6.00(±2.00) 7.33(±2.08) 14.33(±15.31) 

150 4 8.25(±5.50) 14.67(±2.08) 18.00(±15.1) 

5 6.00(±4.58) 10.00(±9.54) 12.67(±3.79) 

3 7.75(±4.57) 10.00(±6.24) 7 .00(±2.00) 

160 4 5.00(±4.36) 8.67(±2.08) 9.33(±5.03) 

5 3.00(±1.73) 4.00(±0.00) 6.33(± 1.15) 

3 4.33(±1 .53) 7.33(±4.04) 5.67(±4.73) 

170 4 2.67(± 1.15) 7.00(±6.24) 9.67(±11.55) 

5 3.00(± 1.00) 6.67(±1.15) 5.33(±1.53) 

3 3.33(±1.53) 5.33(±2.30) 11.67(±7.37) 

180 4 7.67(±8.08) I 0.00(± 1.00) 12.67(±5.13) 

5 7.00(±6.08) 10.33(±7.64) 44.67(±6.66) 
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Appendix 5: Moisture content of ice cream wafer cone for different types of sample 

Average Average Average 
Baking Baking time moisture moisture moisture 

temperature (°C) (Minutes) content(%) content(%) content(%) 

Sample 1 Sample 2 Sample 3 

3 5.63 5.51 5.76 

150 4 3.97 4.05 3.92 

5 3.12 3.38 3.24 

3 3.95 4.09 3.45 

160 4 2.56 2.71 2.52 

5 2.16 2.41 2.23 

3 3.70 3.23 3.55 

170 4 2.14 2.47 2.24 

5 1.95 2.07 2.27 

3 2.75 2.91 2.44 

180 4 1.98 1.92 1.80 

5 1.52 1.69 1.62 
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Appendix 6: L-value of ice cream wafer cone for different types of sample 

Baking Baking time L* L* L* 

temperature (°C) (Minutes) Sample 1 Sample 2 Sample 3 

3 66.71 66.80 72.37 

150 4 65.56 68.94 68.63 

5 65.60 69.16 69.42 

3 64.42 63.56 69.78 

160 4 64.16 65.05 63.83 

5 64.29 65.38 63.09 

3 65.72 66.87 63.79 

170 4 62.96 63.50 65.08 

5 62.86 64.26 66.68 

3 59.12 64.05 62.83 

180 4 60.37 62.07 63.52 

5 59.21 61.96 61.21 
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Appendix 8: b-value on ice cream wafer cone for Different Types of Sample 

Baking Baking time b* b* b* 

temperature (°C) (Minutes) Sample 1 Sample 2 Sample 3 

3 32.40 31.28 29.89 

150 4 32.51 30.30 31.20 

5 33.45 32.73 31.01 

3 31.43 30.34 32.40 

160 4 32.02 31.55 29.63 

5 32.30 29.60 28.53 

3 33.00 34.76 29.66 

170 4 34.21 31.12 29.57 

5 31.16 32.86 29.29 

3 29.82 35.83 29.31 

180 4 32.18 31.10 30.27 

5 32.05 32.97 29.94 
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Appendix 10: Summary table for sample that have nearer value to the commercial ice cream 
wafer cone for hardness analysis 

Comparison with commercial ice cream wafer cone 

Type of analysis 
Samples 

Baking temperature, Baking time, 
oc minutes 

160 3 

3 
1.0 170 

4 

180 3 
Hardness 

150 3 

2.0 160 
4 

5 

170 3 

Appendix 11: Summary table for sample that have nearer value to the ice cream wafer cone 
for brittleness analysis 

Comparison with commercial ice cream wafer cone 

Type of analysis 
Samples 

Baking temperature, Baking time, 
oc minutes 

4 

150 
2.0 5 

Brittleness 160 4 

150 4 

3.0 
160 3 
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Appendix 12: Summary table for sample that have nearer value to the ice cream wafer cone 
for toughness analysis 

Comparison with commercial ice cream wafer cone 

Type of analysis 
Samples 

Baking temperature, Baking time, 
oc minutes 

1.0 160 5 

4 

150 
2.0 5 

160 3 
Toughness 

4 
150 

5 
3.0 

3 
160 

5 

Appendix 13: Summary table for sample that have nearer value to the commercial ice cream 
wafer cone for crispiness analysis 

Comparison with commercial ice cream wafer cone 

Type of analysis Baking temperature, Baking time, 
Samples 

oc minutes 

150 4 

1.0 160 3 

180 4 

4 
150 

5 

2.0 
Crispiness 3 

160 
4 

4 

150 
5 

3.0 
160 4 

170 4 
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Appendix 14: Summary table for sample that have nearer value to the commercial ice cream 
wafer cone for moisture analysis 

Comparison with commercial ice cream wafer cone 

Types of analysis 
Samples 

Baking temperature, Baking time, 
oc minutes 

150 4 

1.0 160 3 

170 3 
Moisture 

150 4 
2.0 

160 3 

3.0 150 4 

Appendix 15: Summary table for sample that have nearer value to the commercial ice cream 
wafer cone for colour analysis 

Comparison with commercial ice cream wafer cone 

Types of analysis Baking temperature, Baking time, 
Samples 

oc minutes 

160 3 

1.0 170 3 

180 3 

160 3 

Colour 2.0 170 3 

180 3 

160 3 

3.0 170 3 

180 3 
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