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7. APPENDICES 

 

Appendix 1.Statistical Analysis of Esters Concentration 

a. Normality Test 

Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Ethyl_acetate .094 54 .200* .972 54 .240 

Isoamyl_acetate .118 54 .059 .964 54 .102 

Total_higher_alcohol .141 54 .009 .959 54 .059 

 

b. Homogeneity Test of Temperature Treatment 

Test of Homogeneity of Variance 

 Levene Statistic df1 df2 Sig. 

Ethyl_acetate Based on Mean 2.338 2 51 .107 

Isoamyl_acetate Based on Mean 5.359 2 51 .008 

Total_higher_alcohol Based on Mean 1.991 2 51 .147 

 

c. Homogeneity Test of Yeast Pitching Rate Treatment 

Test of Homogeneity of Variance 

 Levene Statistic df1 df2 Sig. 

Ethyl_acetate Based on Mean .450 2 51 .640 

Isoamyl_acetate Based on Mean .053 2 51 .948 

Total_higher_alcohol Based on Mean 1.487 2 51 .236 

 

d. Independent Samples Test, testing whether there’s a difference between batches or not 
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Appendix 2. ANOVA Analysis of Total Higher Alcohol 

Tests of Between-Subjects Effects 

Dependent Variable:   Total_higher_alcohol   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model .204a 8 .025 24.069 .000 

Intercept 171.462 1 171.462 162068.614 .000 

Temperature .169 2 .085 79.992 .000 

YPR .001 2 .000 .287 .752 

Temperature * YPR .034 4 .008 7.998 .000 

Error .048 45 .001   

Total 171.713 54    

Corrected Total .251 53    

a. R Squared = .811 (Adjusted R Squared = .777) 

 

Total_higher_alcohol 

Duncana,b   

Temperature N 

Subset 

1 2 3 

10°C 18 1.7041   

12°C 18  1.8079  

14 °C 18   1.8337 

Sig.  1.000 1.000 1.000 

a. Uses Harmonic Mean Sample Size = 18.000. 

b. Alpha = 0.05. 

 

Total_higher_alcohol 

Duncana,b   

YPR N 

Subset 

1 

3 g/l 18 1.7782 

2 g/l 18 1.7813 

1 g/l 18 1.7863 

Sig.  .485 

a. Uses Harmonic Mean Sample Size = 18.000. 

b. Alpha = 0.05. 
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Appendix 3. ANOVA Analysis of Ethyl Acetate 

 

Tests of Between-Subjects Effects 

Dependent Variable:   Ethyl_acetate   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model .892a 8 .112 14.801 .000 

Intercept 32.174 1 32.174 4270.296 .000 

Temperature .816 2 .408 54.159 .000 

YPR .033 2 .016 2.162 .127 

Temperature * YPR .043 4 .011 1.441 .236 

Error .339 45 .008   

Total 33.405 54    

Corrected Total 1.231 53    

a. R Squared = .725 (Adjusted R Squared = .676) 

Ethyl_acetate 

Duncana,b   

Temperature N 

Subset 

1 2 3 

10°C 18 .6390   

12°C 18  .7413  

14 °C 18   .9354 

Sig.  1.000 1.000 1.000 

a. Uses Harmonic Mean Sample Size = 18.000. 

b. Alpha = 0.05. 

 

Ethyl_acetate 

Duncana,b   

YPR N 

Subset 

1 

2 g/l 18 .7446 

1 g/l 18 .7669 

3 g/l 18 .8042 

Sig.  .057 

a. Uses Harmonic Mean Sample Size = 18.000. 

b. Alpha = 0.05. 
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Appendix 4. ANOVA Analysis of Isoamyl Acetate 

Tests of Between-Subjects Effects 

Dependent Variable:   Isoamyl_acetate   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 1.226a 8 .153 7.604 .000 

Intercept 19.289 1 19.289 956.672 .000 

Temperature .896 2 .448 22.230 .000 

YPR .112 2 .056 2.769 .073 

Temperature * YPR .218 4 .055 2.708 .042 

Error .907 45 .020   

Total 21.423 54    

Corrected Total 2.134 53    

a. R Squared = .575 (Adjusted R Squared = .499) 

 

Isoamyl_acetate 

Duncana,b   

Temperature N 

Subset 

1 2 3 

10°C 18 .4558   

12°C 18  .5696  

14 °C 18   .7676 

Sig.  1.000 1.000 1.000 

a. Uses Harmonic Mean Sample Size = 18.000. 

b. Alpha = 0.05. 

 

Isoamyl_acetate 

Duncana,b   

YPR N 

Subset 

1 2 

2 g/l 18 .5341  

1 g/l 18 .6209 .6209 

3 g/l 18  .6379 

Sig.  .073 .721 

a. Uses Harmonic Mean Sample Size = 

18.000. 

b. Alpha = 0.05. 
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Appendix 5. Correlation Analysis 
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Appendix 6. Amount of Yeast Pitched 

 

Yeast consistency was calculated with the following formula to determine the quantity of 

yeast to be pitched: 

𝑌𝑒𝑎𝑠𝑡 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦 =
𝑚3 − 𝑚1

𝑚2 − 𝑚1
= 𝑦 ∗ 100% = 𝑦% 

Where: 

M1 = mass of empty centrifuge bottle in g 

M2 = mass of centrifuge bottle with yeast slurry before centrifuging in g 

M3 = mass of centrifuge bottle with yeast slurry after centrifuging & removal of supernatant    

in g 

 
Table 8. Quantity of Yeast Pitched to Wort 

 Batch 1 Batch 2 

M1 (g) 38.3 38.34 

M2 (g) 124.46 110.31 

M3 (g) 86.59 77.28 

Yeast Consistency 0.55 0.54 

Yeast Quantity (g/0.6L) 1.13 g/0.6L (pitch rate 1 g/L) 

2.26 g/0.6L (pitch rate 2 g/L) 

3.40 g/0.6L (pitch rate 3 g/L) 

1.13 g/0.6L (pitch rate 1 g/L) 

2.25 g/0.6L (pitch rate 2 g/L) 

3.4038 g/0.6L (pitch rate 3 g/L) 

 

  

Pitch rates used for this research were 1.00, 2.00, and 3.00 g/L. The quantity of yeast slurry 

to be pitched was then calculated with the following formula:  

𝑌𝑒𝑎𝑠𝑡 𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑦 =
𝑝𝑖𝑡𝑐ℎ 𝑟𝑎𝑡𝑒 ∗ 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑜𝑟𝑡

𝑦𝑒𝑎𝑠𝑡 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑦
=       𝑔 𝑜𝑓 𝑦𝑒𝑎𝑠𝑡 
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Appendix 7. Instruments Used in Volatile Compound Analysis 

 

Table 9. Instruments Used in Volatile Compound Analysis 

Picture Note 

 

Agilent Technologies gas chromatography mass 

spectrometry instrument type 7890B 

 

 

 

 

 

 

 

 

 

Agilent Technologies gas chromatography 

mass spectrometry instrument type 7890B 

attached with Gerstel Multipurpose Sampler 

MPS for GC/MS 
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Appendix 8. Heineken® Beer Certificate of Analysis 

a. October 2019 

 

 

b. November 2019 
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c. December 2019 

 

 

d. January 2020 

 

 

 

 

 



49 

 

49 

 

e. February 2020 

 

 

f. March 2020 
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Appendix 9. Internship Confirmation Letter from PT Multi Bintang Indonesia TBK 
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