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LAMPIRAN A 

 

HASILUJI MUTU FISIK GRANUL LUMBRICUS RUBELLUS 

 

Mutu 

fisik 
B 

Formula Kapsul Lumbricus 

rubellus 
Persyaratan 

yang 

diuji F I F II F III F IV 

Su I 30,03 33,28 31,26 31,14 20 - 40°= baik 

(derajat) II 30,25 33,11 30,66 30,60 (Wells, 1988) 

 III 30,15 32,94 31,12 30,90  
 X  30,14 33,11 31,01 30,88  
 SD 0,11 0,17 0,31 0,27  
K I 3,45 3,97 5,92 3,70 3-5% 

(persen) II 3,30 3,71 5,32 4,00 (Voigt, 1995) 
 III 3,30 3,59 5,47 3,85  
 X  3,35 3,76 5,57 3,85  
 SD 0,09 0,19 0,31 0,15  

HR I 1,07 1,02 1,03 1,07  

 II 1,05 1,02 1,05 1,06 <1,25 

 III 1,06 1,02 1,04 1,07 (Parrott,1971) 

 X  1,06 1,02 1,04 1,07  

 SD 0,01 0 0,01 0,005  

IK I 13,17 14,33 13,33 13  

 II 13,30 14,83 13,17 13,17 12-16= baik 

(persen) III 13,17 15 13,17 13 (Siregar,1992) 

 X  13,21 14,72 13,22 13,06  
 SD 0,07 0,35 0,09 0,10  

Ket: Su   = Sudut diam K    = Kerapuhan 
  HR = Housner ratio IK   = Indeks kompresibilas 
  B  = Batch 
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LAMPIRAN B 

HASIL UJI KERAPUHAN GRANUL LUMBRICUS RUBELLUS 

 

F Replikasi 
Berat 

awal 

Berat 

akhir Kerapuhan X ±SD SDrel 

(gram) (gram) (%) (%) 

I 
1 10,02 9,55 4,70 3,97  
2 10,02 9,65 3,70 ± 16,20 
3 10,00 9,65 3,50 0,64  

II 
1 10,01 9,97 0,40 0,47  
2 10,01 9,97 0,40 ± 24,74 
3 10,00 9,94 0,6 0,11  

III 
1 10,02 9,88 1,4 2,13  
2 10,02 9,76 2,59 ± 29,96 
3 10,02 9,78 2,39 0,64  

IV 
1 10,03 9,58 4,49 4,43  
2 10,01 9,60 4,09 ± 7,00 
3 10,02 9,55 4,70 0,31  

Ket: F = Formula 
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LAMPIRAN C 

 

HASIL UJI MUTU FISIK GRANUL LUMBRICUS RUBELLUS 

FORMULA OPTIMUM 

 

Mutu fisik 

yang diuji 

Batch Formula optimasi Persyaratan 

Sudut diam 

(derajat) 

I 

II 

32,51 

32,85 25-30= baik 
(Wells, 1988) 

 III 32,68 

 X  32,68  

 SD 0,17  

Kelembaban 

(derajat) 

I 

II 

3,82 

3,47 
3-5% 

 III 3,88 (Voigt, 1995) 

 X  3,72  

 SD 0,22  

Hausner ratio I 1,02 
<1,25 

(Parrott,1971)  II 1,02 

 III 1,02  

 X  1,02  

 SD 0,00  

Carr’s index 

(persen) 

I 

II 

III 

15,00 

15,00 

14,87 
12-16= baik 

(Siregar,  
1992)  X  14,96 

 SD 0,07 
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LAMPIRAN D 

 

HASIL UJI KERAPUHAN GRANUL FORMULA OPTIMUM 

 

Formula 

Optimum 

R Berat 

awal 

(gram) 

Berat 

akhir 

(gram) 

Kerapuhan 

(%) 
X  

±SD 

SDrel 

(%) 

 1 10,01 9,97 0,40 0,73  
Optimum 2 10,02 9,93 0,90 ± 39,36 

 3 10,02 9,93 0,90 0,29  

   Ket : R = replikasi 
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LAMPIRAN E 

 

HASIL UJI WAKTU HANCUR KAPSUL OPTIMUM 

LUMBRICUS RUBELLUS 

 

Replikasi Waktu hancur (menit) 

1 1,24 
2 1,29 
3 1,22 

X ±SD 1,25 ± 0,04 
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LAMPIRAN F 

 

HASIL UJI KESERAGAMAN BOBOT KAPSUL OPTIMUM 

LUMBRICUS RUBELLUS 
 

No. Bobot kapsul 

(mg) 

Penyimpangan 

(persen) 

1 575,1 0,3 
2 571,3 0,3 
3 578,4 0,9 
4 578,1 0,8 
5 571,8 0,3 
6 570,0 0,6 
7 570,1 0,6 
8 571,2 0,4 
9 570,4 0,5 

10 572,0 0,2 
11 572,3 0,2 
12 572,0 0,2 
13 571,0 0,4 

14 574,5 0,2 
15 576,2 0,5 
16 572,3 0,2 
17 570,8 0,4 
18 572,3 0,2 
19 576,6 0,6 
20 578,1 0,8 

X  573,2 0,43 
SD 2,8 0,22 

SDrel 0,5 52,33 
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LAMPIRAN G 

 

HASIL UJI STATISTIK SUDUT DIAM ANTAR FORMULA 

  
Anova: Single Factor 

SUMMARY 

Groups Count Sum Average Variance 

Column 1 3 90,43 30,14333 0,012133 

Column 2 3 99,33 33,11 0,0289 

Column 3 3 93,04 31,01333 0,098533 

Column 4 3 92,64 30,88 0,0732 

 

ANOVA 

Source of 

Variation SS df MS F P-value F crit 

Between 
Groups 14,61553 3 4,871844 91,59037 1,56E-06 4,066181 
Within 
Groups 0,425533 8 0,053192 

Total 15,04107 11 

Keterangan: 
Fhitung >Ftabel (3,8)= 4,01 sehingga H ditolak dan ada perbedaan yang 
bermakna antar formula. 
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HSD = 0,465879 

FA FB FC FD 

Mean 30,14333 33,11 31,01333 30,88 

FA 30,14333 0 2,966667 * 0,87 * 0,736667 * 

FB 33,11 0 -2,09667 * -2,23 * 

FC 31,01333 0 -0,13333 

FD 30,88 0 

* : Perbedaannya signifikan, karena selisihnya > niliai HSD 
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LAMPIRAN H 

 

HASIL UJI STATISTIK CARR’S INDEX ANTAR FORMULA 

 

Anova: Single Factors 

SUMMARY 

Groups Count Sum Average Variance 

Column 1 3 39,64 13,21333 0,005633 

Column 2 3 44,16 14,72 0,1213 

Column 3 3 39,67 13,22333 0,008533 

Column 4 3 39,17 13,05667 0,009633 

 

ANOVA 

Source of 

Variation SS df MS F P-value F crit 

Between 
Groups 5,496867 3 1,832289 50,51107 1,52E-05 4,066181 
Within 
Groups 0,2902 8 0,036275 

Total 5,787067 11 

 Keterangan: 
 Fhitung >Ftabel (3,8)= 4,01 sehingga H ditolak dan ada perbedaan yang           
 bermakna antar formula. 
 
 
 
 
 
 
 
 
 
 



 
 

64 

HSD = 0,384729 

FA FB FC FD 

Mean 13,21333 14,72 13,22333 13,05667 

FA 13,21333 0 1,506667 * 0,01 -0,15667 

FB 14,72 0 -1,49667 * -1,66333 * 

FC 13,22333 0 -0,16667 

FD 13,05667 0 

* : Perbedaannya signifikan, karena selisihnya > niliai HSD 
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LAMPIRAN I 

 

HASIL UJI STATISTIK KERAPUHAN GRANUL ANTAR 

FORMULA 

 

Anova: Single Factor 

SUMMARY 

Groups Count Sum Average Variance 

Column 1 3 11,9 3,966667 0,413333 

Column 2 3 1,4 0,466667 0,013333 

Column 3 3 6,38 2,126667 0,406033 

Column 4 3 13,28 4,426667 0,096033 

 

ANOVA 

Source of 

Variation SS df MS F P-value F crit 

Between 
Groups 29,6808 3 9,8936 42,61115 2,89E-05 4,066181 
Within 
Groups 1,857467 8 0,232183 

Total 31,53827 11 

Keterangan: 
Fhitung >Ftabel (3,8)= 4,01 sehingga H ditolak dan ada perbedaan yang 
bermakna antar formula. 
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HSD = 0,973345 

FA FB FC FD 

Mean 3,966667 0,466667 2,126667 4,426667 

FA 3,966667 0 -3,5 * -1,84 * 0,46 

FB 0,466667 0 1,66 * 3,96 * 

FC 2,126667 0 2,3 * 

FD 4,426667 0 

* : Perbedaannya signifikan, karena selisihnya > niliai HSD 
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LAMPIRAN J 

 

Contoh Perhitungan 

 

Contoh perhitungan sudut diam: 

Formula Optimum : 

W persegi panjang  = 5,74 gram 

W lingkaran   = 1,30 gram 

Luas persegi panjang = 713,36 cm2  

Luas lingkaran  = 36,713
74,5

30,1
×  = 161,56 cm2 

L = π.r2 

r2 = 
π

L
 

 =
14,3

56,161
 

r  = 7,17 cm 

tg α = 
r

t
= 

17,7

57,4
  

α = 32,50° 

 

Contoh perhitungan indeks kompresibilitas:  

Formula Optimasi : 

Berat gelas = 126,30 g (W1) 

Berat gelas + granul = 163,50 g (W2) 

V1 = 100 ml 

V2 = 85 m 
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Bj nyata = 

1

12 )(

V

WW − = 
100

)30,12650,163 −
= 0,372 

Bj mampat   = 

2

12 )(

V

WW −  = 
85

)30,12650,163( −
 = 0,438 

% kompresibilitas  = %100x
mampat.Bj

nyata.Bj
1 








−  = 15 % 
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LAMPIRAN K 

 

SERTIFIKAT ANALISIS PVP K-30 
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LAMPIRAN L 

 

SERTIFIKAT ANALISIS TALKUM 
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LAMPIRAN M 

 

SERTIFIKAT ANALISIS MAGNESIUM STEARAT

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

SERTIFIKAT ANALISIS MAGNESIUM STEARAT 
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LAMPIRAN N 

 

TABEL UJI HSD (0,05) 
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LAMPIRAN O 

 

HASIL ANOVA SUDUT DIAM PADA PROGRAM DESIGN 

EXPERT 

 
Respone   Sudut diam 
ANOVA for selected factorial model 
Analysis of varience table [Partial sum of squares – Type III] 

 
 Sum of  Mean F p-value 

 

Source Squares df Square Value Prob > F  

Model 14,62 3 4,87 91,59 < 0,0001 S 

A-Laktosa 6,02 1 6,02 113,19 < 0,0001  

B-PVP K-30 1,39 1 1,39 26,08 0,0009  

AB 7,21 1 7,21 135,50 < 0,0001  

Pure Error 0,43 8 0,053    

Cor Total 15,04 11     

 
S = significant 

 
The model F-value of 91,59 implies the model is significant. There is only 
a 0,01% chance that a “Model F-Value” ths large could occur due to noise. 

 
Values of “Prob > F” less than 0.0500 indicate model terms are significant. 
In this case A, B, AB are significant model terms. 
Values greater than 0.1000 inidcate the model terms are not significant. 
If there are many insignificant model terms (not counting those required to 
support hierarchy), model reduction may improve your model.  

 
 
 
 
 
 

 
 
The “Pred R-Squared” of 0,9999 is in reasonable agreement with the “Adj 
R-Squared” of 0,9611. 

 Std. Dev. 0,23  R-Squared 0,9717 

Mean 31,29  
Adj R-

Squared 0,9611 

C.V. % 0,74  
Pred R-
Squared 0,9363 

PRESS 0,96  
Adeq 

Precision 22,280 
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“Adeq Precisison” measures the signal to noise ratio. A ratio freater than 4 
is desirable. Your ratio of 22,280 indicates an adequate signal. This model 
can be used to navigate the design space. 
 

 Coefficient Standard  95% CI 95% CI  

Factor Estimate df Error Low High VIF 

Intercept 31,29 1 0,067 31,13 31,44  

A-Laktosa 0,71 1 0,067 0,55 0,86 1 

B-PVP K-30 -0,34 1 0,067 -0,49 -0,19 1 

AB -0,77 1 0,067 -0,93 -0,62 1 

 
Final Equation in Terms of Coded Factors: 
  Sudut diam = 
  31,29 = 
  0,71  * A 
  -0,34  * B 
  -0,77  * A * B 
Final Equation in terms of Actual Factors: 
  Sudut diam = 
  31,28667 
  0,70833 * Laktosa 
  -0,34000 * PVP K-30 
  -0,77500 * Laktosa * PVP K-30 
 
The Diagnostics Case Statistics Report has been moved to the Diagnostics 
Node. In the Diagnostics Node, Select Case Statistics from the View Menu. 
Proceed to Diagnostic Plots (the next icon in progression). Be sure to look 
at the: 

1) Normal probability plot of the studentized residuals to check for 
normality of residuals. 

2) Studentized residuals versus predicted values to check for constant 
error. 

3) Externally Studentized Residuals to look for outliers, i.e., 
influential values. 

4) Box-Cox plot for power transformations. 
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LAMPIRAN P 
 

HASIL ANOVA UJI CARR’S INDEX PADA PROGRAM DESIGN 

EXPERT 

 

Respone   2 Carr’s index 

ANOVA for selected factorial model 
Analysis of variance table [Partial sum of squares – Type III] 

 Sum of  Mean F p-value  

Source Squares df Square Value 
Prob > 

F  

Model 5,50 3 1,83 50,51 
< 

0,0001 S 

A-Laktosa 1,35 1 1,35 37,12 0,0003  

B-PVP K-30 2,05 1 2,05 56,52 
< 

0,0001  

AB 2,10 1 2,10 57,89 
< 

0,0001  

Pure Error 0,29 8 0,036    

Cor Total 5,79 11     
 

S = significant 
 
The model F-value of 50,51 implies the model is significant. There is only 
a 0,01% chance that a “Model F-Value” ths large could occur due to noise. 
 
Values of “Prob > F” less than 0.0500 indicate model terms are significant. 
In this case A, B, AB are significant model terms. 
Values greater than 0.1000 inidcate the model terms are not significant. 
If there are many insignificant model terms (not counting those required to 
support hierarchy), model reduction may improve your model.  
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Std. Dev. 19 R-Squared 0,9499 

Mean 13,55 
Adj R-
Squared 0,9310 

C.V. % 1,41 
Pred 
Squared 0,8872 

PRESS 0,65 
Adeq 
Precision 5,126 

 
The “Pred R-Squared” of 0,8872 is in reasonable agreement with the “Adj 
R-Squared” of 0,9310. 
 
“Adeq Precisison” measures the signal to noise ratio. A ratio freater than 4 
is desirable. Your ratio of 15,126 indicates an adequate signal. This model 
can be used to navigate the design space. 
 

 Coefficient Standard  
95% 
CI 

95% 
CI  

Factor Estimate df Error Low High VIF 

Intercept 13,55 1 0.055 13,43 13,68  

A-Laktosa 0,33 1 0.055 0,21 0,46 1 

B-PVP K-30 -0,41 1 0.055 -0,54 -0,29 1 

AB -0,42 1 0.055 -0,29 -0,29 1 
 
Final Equation in Terms of Coded Factors: 
  Carr’s index = 
  13,55 = 
  0,33  * A 
  -0,41  * B 
  -0,42  * A * B 
Final Equation in terms of Actual Factors: 
  Carr’s index = 
  13,55333 
  0,33500  * Laktosa 
  -0,41333  * PVP K-30 
  -0,41833  * Laktosa * PVP K-30 
 
The Diagnostics Case Statistics Report has been moved to the Diagnostics 
Node. In the Diagnostics Node, Select Case Statistics from the View Menu. 
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Proceed to Diagnostic Plots (the next icon in progression). Be sure to look 
at the: 

1) Normal probability plot of the studentized residuals to check for 
normality of residuals. 

2) Studentized residuals versus predicted values to check for constant 
error. 

3) Externally Studentized Residuals to look for outliers, i.e., 
influential values. 

4) Box-Cox plot for power transformations. 
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LAMPIRAN Q 

 

HASIL ANOVA UJI KERAPUHAN GRANUL PADA PROGRAM 

DESIGN EXPERT 
 
 

 Sum of  Mean F p-value  

Source Squares df Square Value Prob > F  

Model 29,29 3 9,76 43,17 < 0,0001 S 

A-Laktosa 1,00 1 1,00 4,44 0,0683  

B-PVP K-30 2,97 1 2,97 13,13 0,0067  

AB 25,32 1 25,32 111,95 < 0,0001  

Pure Error 1,81 8 0,23    

Cor Total 31,10 11     
 

 
S = significant 
 
The model F-value of 43,17 implies the model is significant. There is only 
a 0,01% chance that a “Model F-Value” ths large could occur due to noise. 
 
Values of “Prob > F” less than 0.0500 indicate model terms are significant. 
In this case A, B, AB are significant model terms. 
Values greater than 0.1000 inidcate the model terms are not significant. 
If there are many insignificant model terms (not counting those required to 
support hierarchy), model reduction may improve your model.  
 

Std. Dev. 0,48 R-Squared 0,9418 

Mean 2,69 Adj R-Squared 0,9200 

C.V. % 17,71 Pred R-Squared 0,8691 

PRESS 4,07 Adeq Precision 14,205 
 
The “Pred R-Squared” of 0,8691 is in reasonable agreement with the “Adj 
R-Squared” of 0,9200. 
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“Adeq Precisison” measures the signal to noise ratio. A ratio freater than 4 
is desirable. Your ratio of 15,126 indicates an adequate signal. This model 
can be used to navigate the design space. 
 

 Coefficient Standard  
95% 
CI 

95% 
CI  

Factor Estimate df Error Low High VIF 

Intercept 2,69 1 0.14 2,37 3,00  

A-Laktosa -0,29 1 0.14 -0,61 0,027 1 
B-PVP 
K-30 0,50 1 

 
0.14 0,18 0,81 1 

AB 1,45 1 0.14 1,14 1,77 1 
 
 
Final Equation in Terms of Coded Factors: 
  Kerapuhan = 
  2,69 = 
  -0,29  * A 
  0,50  * B 
  1,45  * A * B 
Final Equation in terms of Actual Factors: 
  Kerapuhan = 
  2,68583 
  -0,28917  * Laktosa 
  0,49750  * PVP K-30 
  1,45250  * Laktosa * PVP K-30 
 
The Diagnostics Case Statistics Report has been moved to the Diagnostics 
Node. In the Diagnostics Node, Select Case Statistics from the View Menu. 
Proceed to Diagnostic Plots (the next icon in progression). Be sure to look 
at the: 

1) Normal probability plot of the studentized residuals to check for 
normality of residuals. 

2) Studentized residuals versus predicted values to check for constant 
error. 

3) Externally Studentized Residuals to look for outliers, i.e., 
influential values. 

4) Box-Cox plot for power transformations. 
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LAMPIRAN R 

 

HASIL UJI ANTARA PERCOBAAN DAN TEORITIS 

 

Respon Formula Hasil Percobaan Hasil Teoritis 

Sudut diam Optimum 32,68 32,87 
Carr’s index Optimum 14,96 14,55 
Kerapuhan Optimum 0,73 0,83 
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LAMPIRAN S 

 

HASIL UJI STATISTIK SUDUT DIAM ANTARA PERCOBAAN 

DAN TEORITIS 

 

Anova: Single Factor 
 

SUMMARY 

Groups Count Sum Average Variance 

Column 1 3 98,04 32,68 0,0289 

Column 2 3 98,61 32,87 0 

 
 

ANOVA 

Source of 

Variation SS df MS F P-value F crit 

Between 
Groups 0,05415 1 0,05415 3,747405 0,124976 7,708647 
Within 
Groups 0,0578 4 0,01445 

Total 0,11195 5 

 
Keterangan: 

Fhitung < Ftabel (1,4) = 7,07 sehingga tidak ada perbedaan bermakna antar 

formula. 
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LAMPIRAN T 

 

HASIL UJI STATISTIK CARR’S INDEX ANTARA PERCOBAAN 

DAN TEORITIS 

 
Anova: Single Factor 

 

SUMMARY 

Groups Count Sum Average Variance 

Column 1 3 44,87 14,95667 0,005633 

Column 2 3 43,65 14,55 4,73E-30 

 
 

ANOVA 

Source of 

Variation SS df MS F P-value F crit 

Between 
Groups 0,248067 1 0,248067 88,07101 0,000718 7,708647 
Within 
Groups 0,011267 4 0,002817 

Total 0,259333 5 

 
Keterangan: 

Fhitung > Ftabel (1,4) = 7,07 sehingga H ditolak dan ada perbedaan yang 

bermakna antar formula. 
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LAMPIRAN U 

 

HASIL UJI STATISTIK KERAPUHAN GRANUL ANTARA 

PERCOBAAN DAN TEORITIS 

Anova: Single Factor 

SUMMARY 

Groups Count Sum Average Variance 

Column 1 3 2,2 0,733333 0,083333 

Column 2 3 2,49 0,83 0 

 
 
 

ANOVA 

Source of 

Variation SS df MS F P-value F crit 

Between 
Groups 0,014017 1 0,014017 0,3364 0,593017 7,708647 
Within 
Groups 0,166667 4 0,041667 

Total 0,180683 5 

 

Keterangan: 

Fhitung < Ftabel (1,4) = 7,07 sehingga tidak ada perbedaan bermakna antar 

formula. 

 
 
 
 
 
 
 
 




