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APPENDIX A 

 

Fermentation Values for all Parameters 

 

Table 1: Fermentation at different temperature (grape) 

Temperature 

PH TSS Glucose Ethanol 

before after Before after Before After After 

28°C 

R1 5.7 3.4 11 5.8 14.5 6.8 12.3 

R2 5.8 3.5 10.9 5.5 14.6 6.5 12.1 

R3 5.8 3.3 11.2 5.9 14.5 6.7 12.2 

Ave 5.8 3.4 11 5.8 14.5 6.8 12 

32°C 

R1 5.9 2.80 11.3 4.11 14.32 4.9 13.1 

R2 5.4 2.32 11.2 4.4 14.5 4.9 13.2 

R3 5.8 2.8 11 4.6 14.6 5 13 

Ave 5.8 2.8 11 4.6 14.5 5 13 

35°C 

R1 5.8 3.8 11.23 6.2 14.6 8.2 11.11+ 

R2 5.8 3.9 11.5 5.99 14.7 7.8 11.32+ 

R3 5.8 3.9 11.11 6 14.5 8 11.32+ 

Ave 5.8 3.9 11 6 14.5 8 11.32+ 
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Table 2: Fermentation at different yeast concentration(grape) 

yeast 

concentration 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before after Before After After 

2 gm 

R1 5.8 3.3 11.3 5.11 14.5 7.2 11.3 

R2 5.8 3.3 11.5 5.11 14.6 6.9 11.5 

R3 5.8 3.3 11.10 5.11 14.5 7.10 11.5 

Ave 5.8 3.3 11 5.11 14.5 7.2 11.5 

3 gm 

R1 5.8 2.8 11.1 4.3 14.8 5.5 12.3 

R2 5.8 2.8 11.2 4.8 14.5 5.2 12.2 

R3 5.8 2.8 11.2 4.5 14.4 5.3 12.12 

Ave 5.8 2.8 11 4.6 14.5 5.3 12 

4 gm 

R1 5.8 2.18 11.0 4.3 14.0 4.5 13.5 

R2 5.8 2.11 11.2 4.1 14.5 4.3 13.5 

R3 5.8 2.31 11.2 4.12 14.4 4.5 13.3 

Ave 5.8 2.1 11 4 14.5 4.5 13.5 
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Table 3: Fermentation at different PH (grape) 

PH 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before After Before After After 

4ph 

R1 4.0 2.9 11.3 6.5 14.5 7.2 9.12 

R2 4.1 3.1 11.2 6.3 14 7.5 9.18 

R3 4.3 3.2 11.1 6.3 14.6 7.2 9.00 

Ave 4 3.1 11 6.3 14.5 7. 9 

5ph 

R1 5.2 2.7 11.5 5.2 14.7 6.6 10.22 

R2 5.0 2.7 11.5 5.01 14.5 6.2 10.61 

R3 5.1 2.5 11.9 5.01 14.5 6 10.70 

Ave 5 2.7 11 5 14.5 6 10.7 

6ph 

R1 6.1 2.1 11.5 4.2 14.6 4.21 13.24 

R2 6.1 2.2 11.2 4.3 14.5 4.54 13.21 

R3 6.2 2.2 11 4.2 14.2 4.34 13.00 

Ave 6 2 11 4.2 14.5 4.5 13 
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Table 4: Fermentation at different fruit condition(grape) 

Fruit 

condition 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before After Before after After 

Fresh 

R1 5.8 3.5 10.2 5.6 11.2 8.1 11.6 

R2 5.8 3.6 10.1 5.9 11.2 8.4 11.5 

R3 5.8 3.1 10.1 5.9 11.4 7.9 11.5 

Ave 5.8 3.5 10.2 5.9 11.2 8 11.5 

Rotten 

R1 5.8 2.3 11.5 4.7 14.9 5 13.2 

R2 5.8 2.8 11.3 4.8 14.5 5.2 13.1 

R3 5.8 2.9 11.2 4.8 14.8 5.4 13.1 

Ave 5.8 2.8 11.5 4.8 14.5 5 13 
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Table 5: Fermentation at different days(grape) 

Days 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before after Before after After 

1day 

R1 5.8 3.5 11.2 6.2 14.5 6.2 11.8 

R2 5.8 3.5 11.2 6.2 14.6 6.2 11.9 

R3 5.8 3.5 11.4 6.6 14.5 6.1 11.9 

Ave 5.8 3.5 11 6.4 14.5 6 11.9 

2days 

R1 5.8 2.2 11.2 4. 14.6 4.9 13.5 

R2 5.8 2.1 11.3 4.2 14.5 4.9 13.2 

R3 5.8 2.3 11.2 4.3 14.7 4.8 13.4 

Ave 5.8 2.11 11 4.2 14.5 4.9 13.5 

3days 

R1 5.8 2.8 11.1 5.3 14.1 5.3 12.2 

R2 5.8 2.9 11.3 5.2 14.3 5.2 12.1 

R3 5.8 2.8 11 5.1 14.6 5.1 12.1 

Ave 5.8 2.8 11 5.2 14.5 5.3 12 
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Table 6: Fermentation whit enzymatic hydrolysis(grape) 

Enzyme 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before After Before after After 

yeast 

R1 5.8 2.5 12 5.2 15.5 6.2 13.1 

R2 5.8 2.5 12.1 5.3 15.4 6.1 13 

R3 5.8 2.4 12.2 5.2 15.5 6.1 13.1 

Ave 5.8 2.5 12 5.2 15.5 6 13 

cellulase 

R1 5.8 4.2 12 7.6 15.3 8.2 11.1 

R2 5.8 4.1 12.1 7.5 15.2 8.2 11.3 

R3 5.8 4.1 12.1 7.4 15.2 8.1 11.1 

Ave 5.8 4.1 12 7.5 15.5 8 11 

amylase 

R1 5.8 3.2 12.0 6.11 15.5 7.1 12.2 

R2 5.8 3.3 12.1 6.13 15.5 7.2 12.12 

R3 5.8 3.0 12.3 6.11 15.3 7.2 12.0 

Ave 5.8 3.2 12 6.11 15.5 7 12 
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Table 7:  Fermentation of different fruit part(grape) 

Fruit Part 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before After Before after After 

Skin 

R1 5.8 3.8 10.4 9.1 11.1 9.8 10.2 

R2 5.8 3.5 10.5 9.3 11.2 9.9 10.1 

R3 5.8 3.7 10.5 9.3 11.2 9.8 10.3 

Ave 5.8 3.8 10.5 9.3 11.2 9.8 10.3 

pulp 

R1 5.8 2.6 12.4 6.2 15.6 5.5 13.2 

R2 5.8 2.5 12.6 6.2 15.3 5.2 13.2 

R3 5.8 2.2 12.5 6.8 15.1 5.3 13.0 

Ave 5.8 2.5 12.5 6.5 15.3 5.5 13 

Maxi 

R1 5.8 3.1 11.5 7.4 13.1 6.1 11 

R2 5.8 3.2 11.5 7.5 13.1 6.2 11 

R3 5.8 3.1 11.5 7.5 13 6.2 11.2 

Ave 5.8 3.11 11.5 7.5 13 6.2 11 
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Table 8: Fermentation at different temperature(apple) 

Temperature 

PH TSS Glucose Ethanol 

before after before after Before After After 

28°C 

R1 5.8 3.8 10.1 4.8 12.1 6.3 7.5 

R2 5.8 3.8 10.3 4.9 12.3 6.3 7.5 

R3 5.8 3.7 10.3 4.9 12.2 6.2 7.4 

Ave 5.8 3.8 10 4.9 12 6.3 7.5 

32°C 

R1 5.8 3.2 10.2 4.1 12.2 5.4 9.2 

R2 5.8 3.2 10.2 4.2 12 5.5 9.3 

R3 5.8 3 10.0 4.0 12 5.6 9.4 

Ave 5.8 3 10 4 12 5.5 9.3 

35°C 

R1 5.8 4.4 10.2 5.3 12.4 7.7 6.4 

R2 5.8 4.1 10.1 5.2 12.2 7.8 6.8 

R3 5.8 4.1 10 5.3 12 7.8 6.7 

Ave 5.8 4.1 10 5.3 12 7.8 6.8 
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Table 9: Fermentation at different yeast concentration(apple) 

yeast 

concentration 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before after Before After After 

2 gm 

R1 5.8 3 10.2. 6.2 12.2 6.2 7.5 

R2 5.8 3.2 10.3 6.2 12.1 6.4 7.4 

R3 5.8 3.2 10.1 6 12 6.2 7.5 

Ave 5.8 3.1 10 6 12.1 6 7.5 

3 gm 

R1 5.8 2.8 10.1 4.7 12.3 5.5 8.5 

R2 5.8 2.8 10.1 4.8 12.2 5.6 8.5 

R3 5.8 2.7 10.1 4.8 12 5.5 8.5 

Ave 5.8 2.8 10.1 4.8 12 5.5 8.5 

4 gm 

R1 5.8 2.3 10.0 4.2 12.3 4.8 9.7 

R2 5.8 2.3 10.1 4.0 12.3 4.6 9.43 

R3 5.8 2.4 10.1 4.1 12.1 4.7 9.92 

Ave 5.8 2.3 10 4.1 12 4.8 9.8 
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Table 10: Fermentation at different PH(apple) 

PH 

PH TSS% 

Glucose 

Mg/ml 
Ethanol 

(V/V)% 
before after before After Before After 

4ph 

R1 4.1 3.4 10.4 7.7 10.2 7.2 7.60 

R2 4.2 3.2 10.4 7.5 10.2 7 7.70 

R3 4.1 3.4 10.4 7.5 10.2 7.1 7.70 

Ave 4.0 3.4 10.4 7.5 12.2 7 7.70 

5ph 

R1 5.0 3.2 10.8 5.1 11.8 5.5 8.40 

R2 5.1 3.1 10.8 5.2 11.8 5.6 8.55 

R3 5.0 3.1 10.8 5.5 11.8 5.8 8.52 

Ave 5.0 3.1 10.8 5.5 11.8 5.7 8.5 

6ph 

R1 6.1 2.2 10.8 4.5 12.5 4.9 9.82 

R2 6.0 2.0 10.8 4.7 12.5 5.0 9.83 

R3 6.0 2.4 10.8 4.2 12.5 4.7 9.90 

Ave 6.0 2.2 10.8 4.5 12.2 4.9 9.90 
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Table 11: Fermentation at different fruit condition(apple) 

Fruit 

condition 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before After Before after After 

Fresh 

R1 5.8 3.8 10 6.3 11.2 8.4 7.8 

R2 5.8 4.0 10 6.4 11.1 8.3 7.8 

R3 5.8 3.9 10 6.1 11.4 8.2 7.6 

Ave 5.8 3.8 10 6.3 11.4 8.3 7.8 

Rotten 

R1 5.8 3 11.5 4.8 12.2 5.5 9.3 

R2 5.8 3 11.5 4.6 12.1 5.5 9.2 

R3 5.8 3 11.5 5 12 5.5 9.2 

Ave 5.8 3 11.5 4.9 12 5.5 9.2 
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Table 12: Fermentation at different days(apple) 

Days 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before after Before after After 

1day 

R1 5.8 3.7 10 6.4 12 7.1 6.23 

R2 5.8 3.8 10 6.3 12 7.2 6.22 

R3 5.8 3.8 10 6.3 12 7.0 6.23 

Ave 5.8 3.8 10 6.3 12 7 6.23 

2days 

R1 5.8 2.12 10 4.5 12 5.2 9.21 

R2 5.8 2.13 10 4.9 12 5.2 9.22 

R3 5.8 2.12 10 4.9 12 5.1 9.22 

Ave 5.8 2.11 10 4.9 12 5.2 9.22 

3days 

R1 5.8 3.1 10 5.4 12 5.8 7.42 

R2 5.8 3.2.5 10 5.2 12 5.9 7.44 

R3 5.8 3.0 10 5.4 12 5.9 7.43 

Ave 5.8 3.0 10 5.4 12 5.9 7.42 
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Table 13: Fermentation whit enzymatic hydrolysis(apple) 

Enzyme 

PH TSS% 
Glucose 

Mg/ml 

Ethanol 

(V/V)% 

Before after before After Before after After 

yeast 

R1 5.8 2.8 11 6.9 12.5 8.5 9.7 

R2 5.8 2.9 11 6.8 12.5 8.7 9.6 

R3 5.8 2.8 11 6.8 12.5 8.6 9.6 

Ave 5.8 2.8 11 6.8 12.5 8.6 9.6 

cellulase 

R1 5.8 3.7 11 9 12.5 9.9 6.32 

R2 5.8 3.9 11 9.3 12.5 9.8 6.42 

R3 5.8 3.7 11 9 12.5 9.9 6.12 

Ave 5.8 3.7 11 9 12.5 9.9 6.42 

amylase 

R1 5.8 3.3 11 7.9 12.5 9.2 8.2 

R2 5.8 3.2 11 7.8 12.5 9.1 8.1 

R3 5.8 3.2 11 7.8 12.5 9.2 8.2 

Ave 5.8 3.2 11 7.8 12.5 9.2 8.2 
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Table 14:  Fermentation of different fruit part(apple) 

Fruit Part 

PH TSS% 

Glucose 

Mg/ml 

Ethanol 

(V/V)% 

before after before After Before after After 

Skin 

R1 5.8 4.2 10.2 9.1 11.2 8.2 6.37 

R2 5.8 4.2 10.2 9.3 11.2 8.1 6.27 

R3 5.8 4.2 10.2 9.2 11.2 8.0 6.17 

Ave 5.8 4.2 10.2 9.2 11.2 8 6.17 

pulp 

R1 5.8 2.8 11.5 6.7 15 6.2 9.5 

R2 5.8 2.9 11.5 6.4 15 6.2 9.5 

R3 5.8 2.8 11.5 6.8 15 6.0 9.4 

Ave 5.8 2.8 11.5 6.8 15 6.0 9.5 

Maxi 

R1 5.8 3.7 11 7.8 14.2 7.3 8.8 

R2 5.8 3.8 11 7.8 14.2 7.3 8.8 

R3 5.8 3.8 11 7.9 14.2 7.2 8.9 

Ave 5.8 3.8 11 7.8 14.2 7.3 8.8 
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