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LAMPIRAN 

 

1. Penelitian Pendahuluan Tepung Apel dengan Apel Fuji dan Apel 

Granny Smith 
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Setelah Pengeringan 

   

Tepung Apel Merah Kontrol  Tepung Apel Merah dengan 

Sulfit 
 

 

  

 

 

Pengaruh Perendaman Larutan Natrium Metabisulfit (Na2S2O5) Berbagai Konsentrasi Terhadap
Tingkat
Kecerahan dan Karakteristik Fisikokimia Tepung Apel Hijau Granny Smith
MARCELLO VINCENT, Dr.Ir.Priyanto Triwitono, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



 

66 

 

Tepung Apel Hijau Kontrol  Tepung Apel Hijau dengan 

Sulfit 
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2. Data Penelitian  

1. Karakteristik Fisik 

1. Analisis Warna 

1. Tingkat Kecerahan (L*) 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

L* Rata-rata  Standar 

Deviasi 1 2 3 

Kontrol 66,28 66,58 65,93 66,26a 0,33 

500 ppm 70,71 69,76 70,38 70,28b 0,48 

750 ppm 72,06 72,45 72,63 72,38c 0,29 

1000 ppm 75,36 75,17 74,41 74,98d 0,50 

 
ANOVA 

Post Hoc Test   

 Sum of Squares df Mean Square F Sig. 

Between Groups 122.077 3 40.692 240.759 <.001 

Within Groups 1.352 8 .169   

Total 123.429 11    

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 4 

kontrol 3 66.2633    

500 3  70.2833   

750 3   72.3800  

1000 3    74.9800 

Sig.  1.000 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 
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2. Tingkat Kemerahan atau kehijauan (a*) 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

a* Rata-rata  Standar 

Deviasi 1 2 3 

Kontrol 0,66 0,55 0,51 0,57c 0,08 

500 ppm 2,69 2,77 2,55 2,67d 0,11 

750 ppm 0,35 0,32 0,31 0,33b 0,02 

1000 ppm -1,6 -1,46 -1,56 -1,54a 0,07 

 

ANOVA 

POST HOC TEST   

 Sum of Squares df Mean Square F Sig. 

Between Groups 26.717 3 8.906 1480.171 <.001 

Within Groups .048 8 .006   

Total 26.765 11    

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 4 

1000 3 -1.5400    

750 3  .3267   

kontrol 3   .5733  

500 3    2.6700 

Sig.  1.000 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

3. Tingkat kekuningan atau kebiruan (b*) 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

b* Rata-rata  Standar 

Deviasi 1 2 3 

Kontrol 24,15 24,67 24,59 24,47d 0,28 

500 ppm 23,82 23,76 23,74 23,77bc 0,04 

750 ppm 23,62 23,30 23,62 23,51b 0,18 

1000 ppm 21,83 22,16 22,33 22,11a 0,25 
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ANOVA 

POST HOC TEST   

 Sum of Squares df Mean Square F Sig. 

Between Groups 8.857 3 2.952 66.014 <.001 

Within Groups .358 8 .045   

Total 9.215 11    

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 

1000 3 22.1067   

750 3  23.5133  

500 3  23.7733  

kontrol 3   24.4700 

Sig.  1.000 .171 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

4. Rendemen 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

Rendemen (%) Rata-rata (%) Standar 

Deviasi 1 2 3 

Kontrol 10,32 10,39 10,33 10,35d 0,04 

500 ppm 9,40 9,54 9,25 9,40b 0,15 

750 ppm 9,47 9,53 9,59 9,53bc 0,06 

1000 ppm 8,87 8,85 8,83 8,85a 0,02 

 
ANOVA 

Rendemen   

 Sum of Squares df Mean Square F Sig. 

Between Groups 3.441 3 1.147 173.368 <.001 

Within Groups .053 8 .007   

Total 3.494 11    

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 

1000 3 8.8500   

500 3  9.3967  

750 3  9.5300  

kontrol 3   10.3467 

Sig.  1.000 .080 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

Pengaruh Perendaman Larutan Natrium Metabisulfit (Na2S2O5) Berbagai Konsentrasi Terhadap
Tingkat
Kecerahan dan Karakteristik Fisikokimia Tepung Apel Hijau Granny Smith
MARCELLO VINCENT, Dr.Ir.Priyanto Triwitono, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



 

70 

 

2. Densitas Kamba 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

Densitas Kamba (g/mL) Rata-rata 

(g/mL) 

Standar 

Deviasi 1 2 3 

Kontrol 0,3206 0,3187 0,2923 0,3106d 0,0158 

500 ppm 0,2856 0,2885 0,2876 0,2872c 0,0015 

750 ppm 0,2478 0,2670 0,2762 0,2637ab 0,0145 

1000 ppm 0,2462 0,2474 0,2516 0,2484a 0,0028 

 
ANOVA 

Post Hoc Test   

 Sum of Squares df Mean Square F Sig. 

Between Groups .007 3 .002 18.910 <.001 

Within Groups .001 8 .000   

Total .008 11    

 

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 

1000 3 .2484   

750 3 .2637   

500 3  .2872  

kontrol 3   .3105 

Sig.  .123 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

3. Daya Serap Air 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

Daya Serap Air (%) Rata-rata (%) Standar 

Deviasi 1 2 3 

Kontrol 161,10 117,55 136,21 138,29a 21,85 

500 ppm 134,89 191,02 162,33 162,74ab 28,07 

750 ppm 184,53 178,69 167,21 176,81abc 8,81 

1000 ppm 215,64 190,38 185,67 197,23bcd 16,12 
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ANOVA 

Post Hoc Test   

 Sum of Squares df Mean Square F Sig. 

Between Groups 5520.382 3 1840.127 4.593 .038 

Within Groups 3205.096 8 400.637   

Total 8725.478 11    

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 

kontrol 3 138.2867  

500 3 162.7467 162.7467 

750 3 176.8100 176.8100 

1000 3  197.2300 

Sig.  .054 .078 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

2. Karakteristik Kimia 

1. Kadar Air 

DATA PENELITIAN 

Konsentrasi 

Natrium 

Metabisulfit 

Kadar Air (%) Rata-rata (%) Standar 

Deviasi 1 2 3 

Kontrol 5.27 5.18 5.56 5.34d 0.20 

500 ppm 4.46 4.32 4.44 4.41c 0.08 

750 ppm 3.89 3.75 4.16 3.93ab 0.21 

1000 ppm 3.46 3.87 3.67 3.67a 0.21 

 

ANOVA 
Kadar air   

 Sum of Squares df Mean Square F Sig. 

Between Groups 4.849 3 1.616 49.497 <.001 

Within Groups .261 8 .033   

Total 5.111 11    
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POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 

1000 3 3.6667   

750 3 3.9333   

500 3  4.4067  

kontrol 3   5.3367 

Sig.  .108 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

2. Kadar Abu 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

Kadar Abu (%db) Rata-rata (%) Standar 

Deviasi 1 2 3 

Kontrol 2,09 2,69 2,67 2,48abc 0,34 

500 ppm 2,41 2,43 2,39 2,41ab 0,02 

750 ppm 2,47 2,10 2,.37 2,31a 0,19 

1000 ppm 2,60 2,71 2,75 2,69abcd 0,08 

 
ANOVA 

POST HOC TEST   

 Sum of Squares df Mean Square F Sig. 

Between Groups .226 3 .075 1.890 .210 

Within Groups .318 8 .040   

Total .544 11    

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 

750 3 2.3133 

500 3 2.4100 

kontrol 3 2.4833 

1000 3 2.6867 

Sig.  .064 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 
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3. Kadar Serat Kasar 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

Kadar Serat Kasar (%db) Rata-rata (%) Standar 

Deviasi 1 2 3 

Kontrol 6,58 6,94 8,71 7,41d 1,14 

500 ppm 5,39 6,29 6,43 6,04bc 0,56 

750 ppm 5,67 5,63 5,72 5,67b 0,05 

1000 ppm 3,30 3,64 3,03 3,32a 0,31 

 

 

ANOVA 

POST HOC TEST   

 Sum of Squares df Mean Square F Sig. 

Between Groups 25.965 3 8.655 20.199 <.001 

Within Groups 3.428 8 .428   

Total 29.392 11    

 

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 

1000 3 3.3233   

750 3  5.6733  

500 3  6.0367  

kontrol 3   7.4100 

Sig.  1.000 .516 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

4. Kadar Gula Reduksi 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

Kadar Gula Reduksi (%) Rata-rata (%) Standar 

Deviasi 1 2 3 

Kontrol 60,78 59,27 59,91 59,99c 0,75 

500 ppm 50,79 50,14 51,08 50,67a 0,48 

750 ppm 55,64 55,29 55,40 55,45b 0,18 

1000 ppm 60,88 60,72 61,05 60,88d 0.17 
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ANOVA 

POST HOC TEST   

 Sum of Squares df Mean Square F Sig. 

Between Groups 198.822 3 66.274 308.561 <.001 

Within Groups 1.718 8 .215   

Total 200.540 11    

 

POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 3 4 

500 3 50.665933    

750 3  55.445767   

kontrol 3   59.987267  

1000 3    60.882467 

Sig.  1.000 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

5. Kadar Gula Total 

Data Penelitian 

Konsentrasi 

Natrium 

Metabisulfit 

Kadar Gula Total (%) Rata-rata (%) Standar 

Deviasi 1 2 3 

Kontrol 61,38 60,70 65,20 62,43bc 2,43 

500 ppm 51,15 53,19 49,92 51,42a 0,17 

750 ppm 60,97 60,13 61,82 60,97b 0,08 

1000 ppm 63,16 66.46 58,90 62,84bcd 0,38 

 

 

ANOVA 

POST HOC TEST   

 Sum of Squares df Mean Square F Sig. 

Between Groups 261.410 3 87.137 14.701 .001 

Within Groups 47.417 8 5.927   

Total 308.827 11    
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POST HOC TEST 

Duncana   

Perlakuan N 

Subset for alpha = 0.05 

1 2 

500 3 51.419200  

750 3  60.971600 

kontrol 3  62.427233 

1000 3  62.836600 

Sig.  1.000 .394 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 3.000. 

 

1. Uji Efektivitas De Garmo 

1. Penentuan Bobot Parameter 

Parameter 
Konsentrasi Natrium Metabisulfit 

Total Bobot 
0 500 750 1000 

tingkat kecerahan 9 9 9 9 36 0.20 

kadar air 8 8 8 8 32 0.18 

kadar gula reduksi 7 7 7 7 28 0.16 

Kadar Serat 6 6 6 6 24 0.13 

Daya serap air 5 5 5 5 20 0.11 

rendemen 4 4 4 4 16 0.09 

Densitas kamba 3 3 3 3 12 0.07 

kadar gula total 2 2 2 2 8 0.04 

kadar abu 1 1 1 1 4 0.02 

Total 45 45 45 45 180   
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2. Penentuan Rerata Hasil Terbaik dan Terburuk 

Parameter 
Konsentrasi Natrium Metabisulfit 

Rerata terbaik rerata terburuk selisih 

0 500 750 1000 

tingkat kecerahan 66.26 70.28 72.38 74.98 74.98 66.26 8.72 

kadar air 5.34 4.41 3.93 3.67 3.67 5.34 1.67 

kadar gula reduksi 59.99 50.67 55.45 60.88 60.88 50.67 10.2165 

Kadar Serat 7.41 6.04 5.67 3.32 7.41 3.32 4.0867 

Daya serap air 138.29% 162.74% 176.81% 197.23% 1.97 138.29% 0.5894 

rendemen 10.35 9.40 9.53 8.85 10.35 8.85 1.4982 

Densitas kamba 0.31 0.29 0.26 0.25 0.31 0.25 0.0622 

kadar gula total 62.43 51.42 60.97 62.84 62.84 51.42 11.4174 

kadar abu 0.0248 0.0241 0.0231 0.0269 0.02 0.0269 0.0021 

 

3. Penentuan Nilai Efektivitas, Nilai Produktivitas, dan Perlakuan Terbaik 

Parameter 

Konsentrasi Natrium Metabisulfit 

Bobot 
0 ppm 500 ppm 750 ppm 1000 ppm 

Ne  Np Ne  Np Ne  Np Ne  Np 

Tingkat kecerahan 0.20 0 0 0.4614 0.0923 0.7018 0.1404 1 0.2000 

Kadar air 0.18 0 0 0.5569 0.0990 0.8403 0.1494 1 0.1778 

Kadar gula reduksi 0.16 0.9124 0.1419 0 0 0.4679 0.0728 1 0.1556 

Kadar Serat 0.13 1 0.1333 0.6639 0.0885 0.5750 0.0767 0 0 

Daya serap air 0.11 0 0 0.4149 0.0461 0.6536 0.0726 1 0.1111 

Rendemen 0.09 1 0.0889 0.3671 0.0326 0.4556 0.0405 0 0 

Densitas kamba 0.07 1 0.0667 0.6245 0.0416 0.2454 0.0164 0 0 

Kadar gula total 0.04 0.9641 0.0429 0 0 0.8367 0.0372 1 0.0444 

Kadar abu 0.02 1 0.0222 1.3492 0.0300 1.8199 0.0404 0 0 

Total     0.4959   0.4302   0.6463   0.6889 
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