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BAB V 

KESIMPULAN DAN SARAN  

 

 

A. Kesimpulan 

1. Kombinasi superdisintegrant sodium starch glycolate dan filler-binder 

ludipress
®

 berpengaruh terhadap mutu fisik dan profil disolusi pada sediaan 

FDT metoklopramid HCl dengan konsentrasi sodium starch glycolate yang 

rendah dan ludipress
®

 yang tinggi meningkatkan kekerasan, menurunkan 

kerapuhan, mempercepat waktu hancur, dan meningkatkan profil disolusi (Q3 

dan DE3).  

2. Komposisi optimum kombinasi sodium starch glycolate yaitu pada konsentrasi 

2% (3 mg) dan ludipress
®

 58% (87 mg) dalam sediaan FDT metoklopramid 

terhadap parameter kritis kekerasan, kerapuhan, waktu hancur, dan profil 

disolusi (Q3 dan DE3).  

 

B. Saran  

1. Perlu dilakukan penelitian lebih lanjut dalam formula FDT metoklopramid HCl 

dengan menggunakan superdisintegrant dan filler-binder lainnya untuk 

menghasilkan formula tablet dengan waktu disintegrasi yang lebih cepat.  

2. Perlu dilakukan metode optimasi formula yang berbeda dalam menganalisis 

sifat fisik tablet FDT.  
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Lampiran 1. Sertifikat analisis metoklopramid HCl  
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Lampiran 2. Sertifikat analisis sodium starch glycolate  
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Lampiran 3. Sertifikat analisis ludipress
®
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Lampiran 4. Sertifikat analisis manitol  
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Lampiran 5. Pemeriksaan sifat serbuk tablet 

 

a. Waktu alir  

Replikasi Waktu alir 

formula 1 formula 2 formula 3 

1 

2 

3 

0.71 

0.72 

0.71 

0.75 

0.75 

0.76 

0.79 

0.8 

0.78 

rata-rata 0.71 0.75 0.79 

SD 0.005774 0.005774 0.01 

 

 

b. Sudut diam  

 

Formula 1 Tinggi Diameter Sudut Diam 

2.15 

2.13 

2.1 

8.5 

8.5 

8.3 

26.83 

26.62 

26.84 
 

Rata-rata 2.13 8.43 26.76 

SD   0.13 

 

Formula 2 Tinggi Diameter Sudut Diam 

2.21 

2.2 

2.18 

8.15 

8.2 

8.18 

28.47 

28.22 

28.06 
 

Rata-rata 2.20 8.18 28.25 

SD   0.21 

 

Formula 3 Tinggi Diameter Sudut Diam 

2.28 

2.25 

2.3 

7.8 

7.75 

7.85 

30.31 

30.14 

30.37 
 

Rata-rata 2.28 7.8 30.27 

SD   0.12 
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 Contoh perhitungan (formula 1 replikasi 1) :  

Tan ϴ = h/r 

Tan ϴ = 2.15/4.25 

Tan ϴ = 0.5059 

ϴ = 26.83 

Keterangan : 

ϴ : sudut diam  

h  : tinggi tumpukan serbuk 

r   : jari-jari serbuk 

 

c. Bulk density, tapperd density, hausner ratio, dan carr’s index  

  Formula 1   

Bobot Serbuk  

(mg) 

bulk density 

(g/mL) 

Tapped 

 Density 

(g/mL) 

hausner 

ratio 

(g/mL) 

carr's index 

(%) 

22.567 

22.565 

22.560 

0.68 

0.7 

0.7 

0.75 

0.78 

0.78 

1.103 

1.114 

1.114 

9.33 

10.26 

10.26 

Rata-rata 0.69 0.77 1.111 9.95 

SD 0.012 0.017 0.007 0.53 

 

  Formula 2   

Bobot Serbuk  

(mg) 

Bulk density 

(g/mL) 

Tapped 

density 

(g/mL) 

Hausner 

ratio 

(g/mL) 

Carr's index 

(%) 

19.462 

19.460 

19.457 

0.78 

0.78 

0.81 

0.85 

0.85 

0.88 

1.090 

1.090 

1.086 

8.24 

8.24 

7.95 

Rata-rata 0.79 0.86 1.089 8.14 

SD 0.017 0.017 0.002 0.16 
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  Formula 3   

Bobot Serbuk  

(mg) 

Bulk density 

(g/mL) 

Tapped  

density 

(g/mL) 

Hausner 

ratio 

(g/mL) 

Carr's index 

(%) 

21.06 

21.021 

20.010 

0.7 

0.7 

0.69 

0.75 

0.78 

0.74 

1.071 

1.114 

1.072 

6.67 

10.26 

6.76 

Rata-rata 0.70 0.76 1.086 7.89 

SD 0.006 0.021 0.024 2.05 

 

Contoh perhitungan (formula 1 replikasi 1) :  

 Bulk density 

Pb = M / Vb 

Pb = 22.567 / 33 

Pb = 0.68 

Keterangan : 

Pb : bulk density  

M  : bobot serbuk  

Vb : Volume bulk  

 

 Tapped density  

C = M / Vt 

Dt = 22.567 / 30 

Dt = 0.75 

Keterangan :  

Dt  : tapped density 

M : massa 

Vt  :  volume serbuk setelah tapped  

 

 Hausner ratio  

Hausner ratio = 
             

            
 

  = 
    

    
  = 1.103 
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 Carr's index  

Carr’s index = 100% x 
                          

              
 

           = 100% x 
         

    
 

           = 9.33%  
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Lampiran 6. Kekerasan tablet  

 

a. Hasil data  

Replikasi Run  Formula 

FI FII FIII 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3.95 

3.87 

3.83 

3.71 

3.73 

3.78 

3.9 

4.08 

3.75 

4.15 

3.86 

3.99 

3.72 

3.81 

3.88 

3.92 

3.64 

3.72 

3.9 

3.73 

3.85 

3.81 

3.73 

3.79 

3.85 

3.9 

3.69 

3.71 

3.65 

3.7 

1 

 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3.87 

3.83 

3.76 

3.81 

3.76 

3.79 

3.85 

3.73 

3.77 

4.11 

3.77 

3.96 

3.69 

3.75 

3.82 

3.9 

3.7 

3.71 

3.96 

3.85 

 

3.68 

3.85 

3.67 

3.81 

3.8 

3.78 

3.89 

3.75 

3.65 

3.7 

2 

 

 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3.86 

4.02 

3.91 

3.83 

3.67 

3.81 

3.78 

3.82 

3.7 

4.11 

3.75 

3.9 

3.73 

3.79 

3.73 

3.88 

3.9 

3.75 

3.95 

3.84 

3.873 

3.81 

3.86 

3.79 

3.85 

3.9 

3.71 

3.71 

3.77 

3.7 

3 

 Rata-rata 3.851333 3.81666 3.774433 

SD 0.128459 0.09625 0.078635 
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b. Perhitungan simplex lattice design  

 A = 0 

B = 1 

Y = a (A) + b (B) + ab (A) (B) 

3.85 = a (0) + b (1) + ab (0) (1)  

 b      = 3.85 

 

 A = 1 

B = 0 

Y = a (A) + b (B) + ab (A) (B) 

3.77 = a (1) + b (0) + ab (1) (0)  

 a     = 3.77 

 

 A = 0.5 

B = 0.5 

Y = a (0.5) + b (0.5) + ab (A) (B) 

3.82 = 3.85 (0.5) + 3.77 (0.5) + ab (0.5) (0.5)  

 ab    = 0.04 

 

c. Hasil ANOVA simplex lattice design  
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Lampiran 7. Kerapuhan tablet  

a. Hasil data  

 

Replikasi 

Formula 1 

Sebelum Sesudah % Kerapuhan 

1 

2 

3 

3.5575 

3.5612 

3.5891 

3.5241 

3.5272 

3.555 

0.9388 

0.9547 

0.9500 

Rata-rata   0.9478 

SD   0.008 

 

 

 

Replikasi 

Formula 2 

Sebelum Sesudah % Kerapuhan 

1 

2 

3 

3.5574 

3.5663 

3.5942 

3.5229 

3.5319 

3.5592 

0.9698 

0.9645 

0.9737 

Rata-rata   0.9693 

SD   0.004 

 

 

 

Replikasi 

Formula 3 

Sebelum Sesudah %kerapuhan 

1 

2 

3 

3.5571 

3.5624 

3.5888 

3.5220 

3.5270 

3.5549 

0.9867 

0.9937 

0.9446 

Rata-rata   0.9750 

SD   0.026 

 

Contoh perhitungan % kerapuhan (formula 1 replikasi 1)  

F = 
(          ) (      )

(          )
 x 100  

F = 
(      ) (      )

(      )
 x 100  

F = 0.9388 % 
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Keterangan : 

F = kerapuhan tablet 

Wo initial = bobot mula-mula 

Wo final = bobot setelah pengujian  

 

b. Perhitungan simplex lattice design  

 A = 0 

B = 1 

Y = a (A) + b (B) + ab (A) (B) 

0.943= a (0) + b (1) + ab (0) (1)  

 b       = 0.948 

 

 A = 1 

B = 0 

Y = a (A) + b (B) + ab (A) (B) 

0.970 = a (1) + b (0) + ab (1) (0)  

 a        = 0.970 

 

 A = 0.5 

B = 0.5 

Y = a (0.5) + b (0.5) + ab (A) (B) 

0.969 = 0.943 (0.5) + 0.970 (0.5) + ab (0.5) (0.5)  

 ab      = 0.05 
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c. Hasil ANOVA 
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Lampiran 8. Waktu hancur  

 

a. Hasil data 

Replikasi Waktu hancur (detik) 

F1 F2 F3 

R1 

R2 

R3 

32.16 

34.23 

30.46 

38.55 

40.11 

36.3 

46.04 

43.62 

48.19 

Rata-rata 32.28 38.32 45.95 

SD 1.888 1.915 2.286 

 

b. Perhitungan simplex lattice design  

 A = 0 

B = 1 

Y = a (A) + b (B) + ab (A) (B) 

32.28 = a (0) + b (1) + ab (0) (1)  

 b       = 32.28 

 

 A = 1 

B = 0 

Y = a (A) + b (B) + ab (A) (B) 

45.95 = a (1) + b (0) + ab (1) (0)  

 a         = 45.95 

 

 A = 0.5 

B = 0.5 

Y = a (0.5) + b (0.5) + ab (A) (B) 

38.32= 32.28 (0.5) + 45.92 (0.5) + ab (0.5) (0.5)  

 ab      = 3.18 
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c. Hasil ANOVA 
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Lampiran 9. Waktu pembasahan  

 

Replikasi Waktu pembasahan (detik) 

F1 F2 F3 

R1 

R2 

R3 

72.21 

72.96 

73.40 

69.13 

68.94 

69.25 

64.22 

65.53 

64.88 

Rata-rata 72.85 69.106 64.87 

SD 0.491 1.915 0.534 
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Lampiran 10. Tanggap rasa dan waktu hancur in vivo 

 

a. Lembar kuisioner  

 

LEMBAR KUISIONER TANGGAP RASA FAST DISINTEGRATING 

TABLET METOKLOPRAMID HCl 

 

Petunjuk pengisian : 

1. Mengisi identitas diri pada tempat yang disediakan. 

2. Cobalah satu formula fast disintegrating tablet yang sebelumnya berkumur 

terlebih dahulu dengan air putih, kemudian masukkan tablet ke dalam 

mulut dan biarkan tablet larut sendiri dan bercampur dengan saliva di 

dalam mulut, lalu coba formula berikutnya dengan cara yang sama.  

3. Isilah penilaian anda pada kolom di bawah ini : 

 

Identitas responden  

Nama : 

Usia : 

 

4. Berikan penilaian dengan memberi tanda centang (√) pada form.  

 

 

 

 

 

Formula Rasa tablet/detik 

Manis Agak pahit Pahit 

F1    

F2    

F3    
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b. Data kuisioner  

No Nama 

responden 

Tablet formula 1 Tablet formula 2 Tablet formula 3 

Rasa Wakt

u 

hancu

r 

(detik) 

Rasa Waktu 

hancur 

(detik) 

Rasa Waktu 

hancur 

(detik) 

1 Diah Ayu 2 35.26 2 40.17 2 46.73 

2 Rizky Perdana 3 34.76 3 39.77 3 45.87 

3 Ary Krisna 2 33.48 2 38.83 2 47.69 

4 Ismin Yulianti 2 32.11 2 39.34 2 45.32 

5 Yurita 3 34.24 3 41.79 3 47.18 

6 Rintya 2 32.87 2 39.63 2 47,34 

7 Siti 2 34.69 2 38.37 2 45.61 

8 Hanifah 2 33.49 2 40.65 2 47.70 

9 Yuli Edi 3 34.12 3 40.88 3 46.33 

10 Annisa 2 31.28 2 38.21 2 47.59 

11 Eli 2 34.95 2 39.42 2 49.21 

12 Sonia 3 33.65 3 41.76 3 46.68 

13 Asis 2 35.26 2 40.75 2 47.22 

14 Echy 3 33.82 3 39.88 3 48.85 

15 Fatma 2 34.08 2 40.74 2 47.24 

16 Januariska 2 34.47 2 39.73 2 48.54 

17 Melisa 2 35.50 2 40.92 2 48.66 

18 Indah 2 35.72 2 39.69 2 47.39 

19 Adel 3 34.63 3 40.21 3 48.27 

20 Githa 2 35.15 2 41.65 2 46.11 

Total dan rata-rata 0% manis 

70% agak 

pahit 

30% pahit 

34.17 ± 

1.13 

0% manis 

70% agak 

pahit 

30% pahit 

40.11 ± 

1.03 

0% manis 

70% agak 

pahit 

30% pahit 

47.27 ± 

1.09 

 

Keterangan : 

          1 :    Manis 

     2 :    Agak pahit 

     3 :    Pahit 
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Lampiran 11. Q3 dan DE3  

 

a. Hasil disolusi  

Formula 1 

Waktu (detik) 

0.5 1 2 3 

40.6652 

39.4054 

38.3976 

70.8022 

72.0494 

72.7952 

81.8362 

82.3401 

83.8493 

99.1177 

97.6236 

98.4021 

Rata-rata 39.4894 71.8823 82.6752 98.3811 

SD 1.1361313 1.006957007 1.04755043 0.747270636 

 

Formula 2 

Waktu (detik) 

0.5 1 2 3 

18.9972 

18.4933 

19.5011 

24.7302 

27.7486 

29.0184 

61.0048 

61.7858 

62.5644 

93.9224 

95.22 

94.2323 

Rata-rata 18.9972 27.1657 61.7850 94.4582 

SD 0.5039 2.202717634 0.77980031 0.677662042 

 

Formula 3 

Waktu (detik) 

0.5 1 2 3 

11.9427 

13.2023 

12.9504 

23.9038 

24.9342 

26.4334 

51.6044 

53.1388 

51.6397 

84.3474 

83.2648 

82.7609 

Rata-rata 12.6985 25.0871 52.1276 83.4244 

SD 0.6665 1.2726 0.8758 0.7559 
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b. Hasil DE3 

DE3 (%) 

 F1 F2 F3 

 91.03525 

91.06296 

91.93136 

60.44988 

61.97951 

62.75328 

52.27877 

53.36245 

53.03127 

Rata-rata 91.34319 61.72756 52.89083 

SD 0.509559 1.172187 0.555323 

 

c. Perhitungan simplex lattice design Q3 

 A = 0 

B = 1 

Y = a (A) + b (B) + ab (A) (B) 

98.38= a (0) + b (1) + ab (0) (1)  

 b       = 98.38 

 

 A = 1 

B = 0 

Y = a (A) + b (B) + ab (A) (B) 

83. 42 = a (1) + b (0) + ab (1) (0)  

 a        = 83.42 

 

 A = 0.5 

B = 0.5 

Y = a (0.5) + b (0.5) + ab (A) (B) 

94.45 = 98.38 (0.5) + 83.42 (0.5) + ab (0.5) (0.5)  

 ab      = 14.2 
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d. Perhitungan simplex lattice design DE3 

 

 A = 0 

B = 1 

Y = a (A) + b (B) + ab (A) (B) 

91.34 = a (0) + b (1) + ab (0) (1)  

 b       = 91.34 

 

 A = 1 

B = 0 

Y = a (A) + b (B) + ab (A) (B) 

52.89  = a (1) + b (0) + ab (1) (0)  

 a        = 52.89 

 

 A = 0.5 

B = 0.5 

Y = a (0.5) + b (0.5) + ab (A) (B) 

61.72= 91.34 (0.5) + 52.89 (0.5) + ab (0.5) (0.5)  

 ab      = 41.64 
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Hasil ANOVA Q3 

 

 

e. Hasil ANOVA DE3 
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Lampiran 12. Kurva baku  

  

a. Pembuatan larutan baku metoklopramid HCl  

 Larutan baku 113 ppm dibuat dengan menimbang sebanyak 11,3 mg dan 

dimasukkan dalam labu tentukur 100 mL dan tambahkan aquadestillata sampai 

tanda batas.  

 Perhitungan bahan : 

Kertas kosong : 0,5695 gram 

Zat aktif       : 0,01 gram  

Kertas + zat aktif : 0,5814 gram  

Sisa pada kertas : 0,5701  

 

Zat aktif  = (kertas + zat aktif) – (sisa pada kertas) 

           = 0,5814 – 0,5701  

           = 0.0113 gram 

           = 11,3 mg/100 mL 

           = 113 ppm  
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b. Panjang gelombang maksimum  
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c. Operating time  
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d. Kurva kalibrasi  

 Ambil 1 mL dari larutan baku metoklopramid HCl yang telah dibuat, 

dimasukkan ke dalam labu tentukur 25 mL dan tambahkan aquadestillata 

sampai tanda batas, ukur serapannya pada panjang gelombang maksimumnya 

273 nm.  

 Pengenceran  

V1 . C1  = V2 . C2    V1 . C1  = V2 . C2  

1 . 113   = 25 . C2   2 . 113   = 25 . C2 

C2      = 4,52 ppm    C2      = 9,04 ppm  

 

V1 . C1  = V2 . C2    V1 . C1  = V2 . C2  

3 . 113   = 25 . C2   4 . 113   = 25 . C2 

C2              = 13,56 ppm    C2               = 18,08 ppm  

 

V1 . C1  = V2 . C2      

5 . 113   = 25 . C2    

C2              = 22,6 ppm      

 

e. Persamaan regresi linier  

X (ppm) Y (abs) 

4.52 

9.04 

13.56 

18.08 

22.6 

0.221 

0.372 

0.563 

0.738 

0.935 

 

Nilai a = 0.0276 

         b = 0.03969 

         r  = 0.9991  

 



 

 

 

 

f. Hasil uji disolusi  

 

FORMULA 1 

 

Tablet 1  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

(mg) 

Koreksi Total 

koreksi 

Q % Disolusi AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.189 

0.307 

0.348 

0.415 

0 

1 

1 

1 

1 

0 

4.0665 

7.0396 

8.0726 

9.7606 

0 

3.6599 

6.3356 

7.2653 

8.7846 

0 

0.0000 

0.0407 

0.0704 

0.0807 

0 

0.0000 

0.0407 

0.1111 

0.1511 

0 

4.0665 

7.0802 

8.1836 

9.9118 

0 

40.6652 

70.8022 

81.8362 

99.1177 

 

20.33258 

55.73369 

152.6384 

180.9539 

 

 

 

409.6586 

 

 

91.343 

Keterangan :  

Fp      = faktor pengenceran 

Kadar obat (ppm)   = kadar zat aktif dalam 1 liter 

Kadar obat dalam 900 mL (mg)  = kadar zat aktif dalam media disolusi 

Koreksi    = koreksi pada saat sampling 

Q     = jumlah zat aktif yang terdisolusi 

% disolusi    = % zat aktif yang terdisolusi ke dalam media disolusi 
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AUC     = luas area dibawah kurva 

DE (%)    = disolusi efisiensi  

 

Contoh perhitungan Formula 1 replikasi 1 (menit ke-3 atau Q3) : 

 Kadar obat (ppm)  : y = a + bx 

    0.415 = 0.027 + 0.03969x 

           x = 9.7606 

9.7606 x 1 (faktor pengenceran) =  9.7606 

 

 Kadar obat dalam 900 mL (mg) : Kadar = kadar obat (ppm) x 0,9  

      = 9.7606 x 0.9  

      = 8.7846 

 

 Koreksi  : Koreksi = 
                

                       
 x kadar obat dalam 900 mL pada pengambilan sampling sebelumnya (mg) 

      = 
  

   
 x 7.2653  

      = 0.0807 
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 Total koreksi  : Total koreksi = koreksi pada pengambilan sampling sebelumnya + koreksi  

    = 0.0704 + 0.0807 

    = 0.1511 

 

 Q3 (jumlah zat aktif yang terdisolusi) : Q = total koreksi menit ke-3 + kadar obat (ppm) menit ke-3  

           = 0.1511 + 9.7606 

           = 9.9118 

 

 % disolusi  : % disolusi3 = 
                                       

                
 x 100 %  

           = 
      

  
 x 100%  

          = 99.1177 %  

 

 AUC : AUC = (Waktu ke-n – menit pada waktu sebelumnya) x (% disolusi + % disolusi sebelumnya)  

            = (3 -2 ) x (99.1177 + 81.8362) 

            = 180.9539 

 

DE : DE = 
         

                              
 = 

        

         
 

             = 91.343 
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Tablet 2  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

(mg) 

Koreksi Total 

koreksi 

Q % Disolusi AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.184 

0.312 

0.35 

0.409 

0 

1 

1 

1 

1 

0 

3.9405 

7.1655 

8.1230 

9.6095 

0 

3.5465 

6.4490 

7.3107 

8.6485 

0 

0.0000 

0.0394 

0.0717 

0.0812 

0 

0.0000 

0.0394 

0.1111 

0.1529 

0 

3.9405 

7.2049 

8.2340 

9.7624 

0 

39.4054 

72.0494 

82.3401 

97.6236 

 

19.7027 

55.7273 

154.3895 

179.9637 

 

 

409.7833 91.062 

 

Tablet 3  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

(mg) 

Koreksi Total 

koreksi 

Q % Disolusi AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.18 

0.315 

0.356 

0.412 

0 

1 

1 

1 

1 

0 

3.8398 

7.2411 

8.2741 

9.6851 

0 

3.4558 

6.5170 

7.4467 

8.7166 

0 

0.0000 

0.0384 

0.0724 

0.0827 

0 

0.0000 

0.0384 

0.1108 

0.1552 

0 

3.8398 

7.2795 

8.3849 

9.8402 

0 

38.3976 

72.7952 

83.8493 

98.4021 

 

19.1987 

55.5963 

156.6445 

182.2514 

 

 

413.6911 91.931 
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Tablet 4  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

(mg) 

Koreksi Total 

koreksi 

Q % Disolusi AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.182 

0.310 

0.348 

0.407 

0 

1 

1 

1 

1 

0 

3.8901 

7.0899 

8.1230 

9.8110 

0 

3.5011 

6.4036 

7.2653 

8.6032 

0 

0.0000 

0.0389 

0.0712 

0.0807 

0 

0.0000 

0.0389 

0.1101 

0.1519 

0 

3.8901 

7.1540 

8.1826 

9.7110 

0 

38.9015 

71.5404 

81.8262 

97.1096 

 

19.45074 

55.22096 

153.3666 

178.9358 

 

 

 

406.974 

 

 

90.438 

 

Tablet 5  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

(mg) 

Koreksi Total 

koreksi 

Q % Disolusi AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.191 

0.309 

0.350 

0.417 

0 

1 

1 

1 

1 

0 

4.1169 

7.0899 

8.1230 

9.8110 

0 

3.7052 

6.3810 

7.3107 

8.8299 

0 

0.0000 

0.0412 

0.0709 

0.0812 

0 

0.0000 

0.0412 

0.1121 

0.1521 

0 

4.1169 

7.1311 

8.2350 

9.9632 

0 

41.1691 

71.3112 

82.3502 

99.6316 

 

20.58453 

56.24011 

153.6614 

181.9819 

 

 

412.4679 91.659 
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Tablet 6  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

(mg) 

Koreksi Total 

koreksi 

Q % Disolusi AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.18 

0.315 

0.356 

0.412 

0 

1 

1 

1 

1 

0 

3.8398 

7.2411 

8.2741 

9.6851 

0 

3.4558 

6.5170 

7.4467 

8.7166 

0 

0.0000 

0.0384 

0.0724 

0.0827 

0 

0.0000 

0.0384 

0.1108 

0.1552 

0 

3.8398 

7.2795 

8.3849 

9.8402 

0 

38.3976 

72.7952 

83.8493 

98.4021 

 

19.1987 

55.5963 

156.6445 

182.2514 

 

 

413.6911 91.931 
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FORMULA 2 

 

Tablet 1  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.103 

0.205 

0.268 

0.397 

0 

1 

1 

1 

1 

0 

1.8997 

2.4540 

6.0569 

9.3071 

0 

1.7098 

4.0227 

5.4512 

8.3764 

0 

0.0000 

0.0190 

0.0447 

0.0606 

0 

0.0000 

0.0190 

0.0637 

0.1053 

0 

1.8997 

4.4886 

6.1206 

9.4124 

0 

18.9972 

44.8864 

61.2063 

94.1240 

 

9.4986 

31.9418 

106.0927 

155.3303 

 

 

302.8634 

 

 

67.303 
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Tablet 2  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.101 

0.208 

0.271 

0.402 

0 

1 

1 

1 

1 

0 

1.8493 

4.5452 

6.1325 

9.4331 

0 

1.6644 

4.0907 

5.5193 

8.4898 

0 

0.0000 

0.0185 

0.0455 

0.0613 

0 

0.0000 

0.0185 

0.0639 

0.1068 

0 

1.8493 

4.5637 

6.1965 

9.5399 

0 

18.4933 

45.6372 

61.9647 

95.3988 

 

9.2466 

32.0652 

107.6019 

157.3636 

 

 

306.2774 

 

 

68.061 

 

Tablet 3  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.105 

0.204 

0.274 

0.392 

0 

1 

1 

1 

1 

0 

1.9501 

4.4444 

6.2081 

9.3323 

0 

1.7551 

4.0000 

5.5873 

8.3991 

0 

0.0000 

0.0195 

0.0444 

0.0621 

0 

0.0000 

0.0195 

0.0639 

0.1065 

0 

1.9501 

4.4639 

6.2721 

9.4389 

0 

19.5011 

44.6395 

62.7206 

94.3885 

 

9.7505 

32.07029 

107.36 

157.1091 

 

 

282.3898 

 

 

68.064 
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Tablet 4  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.105 

0.207 

0.270 

0.399 

0 

1 

1 

1 

1 

0 

1.9501 

4.5200 

6.1073 

9.3575 

0 

1.7551 

4.0680 

5.4966 

8.4218 

0 

0.0000 

0.0190 

0.0447 

0.0606 

0 

0.0000 

0.0195 

0.0647 

0.1063 

0 

1.9501 

4.5395 

6.1720 

9.4638 

0 

19.5011 

45.3953 

61.7203 

94.6379 

 

9.75056 

32.44822 

107.1156 

156.3583 

 

 

305.6727 

 

 

67.927 

 

Tablet 5  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.101 

0.208 

0.271 

0.402 

0 

1 

1 

1 

1 

0 

1.8493 

4.5452 

6.1325 

9.4331 

0 

1.6644 

4.0907 

5.5193 

8.4898 

0 

0.0000 

0.0185 

0.0455 

0.0613 

0 

0.0000 

0.0185 

0.0639 

0.1068 

0 

1.8493 

4.5637 

6.1965 

9.5399 

0 

18.4933 

45.6372 

61.9647 

95.3988 

 

9.2466 

32.0652 

107.6019 

157.3636 

 

 

306.2774 

 

 

68.061 
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Tablet 6  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.103 

0.202 

0.272 

0.396 

0 

1 

1 

1 

1 

0 

1.8997 

4.3941 

6.1577 

9.2819 

0 

1.7098 

3.9546 

5.5420 

8.3537 

0 

0.0000 

0.0190 

0.0439 

0.0616 

0 

0.0000 

0.0190 

0.0629 

0.1055 

0 

1.8997 

4.4131 

6.2207 

9.3875 

0 

18.9972 

44.1305 

62.2066 

93.8745 

 

9.4986 

31.5638 

106.3371 

156.0811 

 

 

303.4807 

 

 

67.4401 

 

 

 

 

 

 

 

 

 

 



104 

 

 

 

FORMULA 3 

 

Tablet 1  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.075 

0.122 

0.231 

0.352 

0 

1 

1 

1 

1 

0 

1.1943 

2.3784 

5.1247 

8.1733 

0 

1.0748 

2.1406 

4.6122 

7.3560 

0 

0.0000 

0.0119 

0.0238 

0.0512 

0 

0.0000 

0.0119 

0.0357 

0.0750 

0 

1.1943 

2.3904 

5.1604 

8.2484 

0 

12.1739 

24.3667 

52.6039 

84.0813 

 

6.086929 

18.27029 

76.97063 

136.6852 

 

 

238.0131 

 

 

52.278 
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Tablet 2  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.08 

0.126 

0.237 

0.359 

0 

1 

1 

1 

1 

0 

1.3202 

2.4792 

5.2759 

8.3497 

0 

1.1882 

2.2313 

4.7483 

7.5147 

0 

0.0000 

0.0132 

0.0248 

0.0528 

0 

0.0000 

0.0132 

0.0380 

0.0776 

0 

1.3202 

2.4924 

5.3139 

8.3265 

0 

13.2023 

24.9242 

53.1388 

83.2648 

 

6.6011 

19.0632 

78.0629 

136.4036 

 

 

240.131 

 

 

53.362 

 

Tablet 3  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.079 

0.132 

0.231 

0.353 

0 

1 

1 

1 

1 

0 

1.2950 

2.6304 

5.1247 

8.1985 

0 

1.1655 

2.3673 

4.6122 

7.3787 

0 

0.0000 

0.0130 

0.0263 

0.0512 

0 

0.0000 

0.0130 

0.0393 

0.0776 

0 

1.2950 

2.6433 

5.1640 

8.2761 

0 

13.2012 

26.9453 

52.6399 

82.7609 

 

6.4751 

19.6918 

78.0730 

134.4006 

 

 

238.6407 

 

 

53.301 
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Tablet 4  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.073 

0.120 

0.229 

0.357 

0 

1 

1 

1 

1 

0 

1.1439 

2.3280 

5.0743 

8.2993 

0 

1.0295 

2.0952 

4.5669 

7.4694 

0 

0.0000 

0.0114 

0.0233 

0.0507 

0 

0.0000 

0.0114 

0.0347 

0.0740 

0 

1.1439 

2.3395 

5.1090 

8.3733 

0 

11.4386 

23.3948 

51.0905 

83.7334 

 

5.7193 

17.4167 

74.4852 

134.8239 

 

 

232.4452 

 

 

51.654 

 

Tablet 5  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.082 

0.128 

0.239 

0.357 

0 

1 

1 

1 

1 

0 

1.3706 

2.5296 

5.3263 

8.2993 

0 

1.2336 

2.2766 

4.7937 

7.4694 

0 

0.0000 

0.0137 

0.0253 

0.0533 

0 

0.0000 

0.0137 

0.0390 

0.0786 

0 

1.3706 

2.5433 

5.3653 

8.3779 

0 

13.7062 

25.4331 

53.6528 

83.7788 

 

6.8531 

19.5696 

79.0859 

137.431 

 

 

242.940 

 

 

53.986 
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Tablet 6  

Menit Absorbansi Fp Kadar 

obat 

(ppm) 

Kadar obat 

dalam 900 ml 

Koreksi Total 

koreksi 

Q % 

Disolusi 

AUC  

Total 

AUC 

DE 

0 

0.5 

1 

2 

3 

0 

0.079 

0.132 

0.231 

0.353 

0 

1 

1 

1 

1 

0 

1.2950 

2.6304 

5.1247 

8.1985 

0 

1.1655 

2.3673 

4.6122 

7.3787 

0 

0.0000 

0.0130 

0.0263 

0.0512 

0 

0.0000 

0.0130 

0.0393 

0.0776 

0 

1.2950 

2.6433 

5.1640 

8.2761 

0 

13.2012 

26.9453 

52.6399 

82.7609 

 

6.4751 

19.6918 

78.0730 

134.4006 

 

 

238.6407 

 

 

53.301 

 

 

 

 



 

 

 

 

Lampiran 13. Nilai penerimaan keseragaman kandungan  

 

Tablet Berat Volume Fp Absorbansi Formula 1 Persentase (%) 

Konsentrasi 

(mg) (mL)  (ppm) ppm mg tablet mg 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

154 

154 

154 

154 

152 

152 

152 

153 

153 

153 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

0.412 

0.411 

0.409 

0.411 

0.405 

0.401 

0.406 

0.41 

0.408 

0.409 

9.6851 

9.6599 

9.6095 

9.6599 

9.5087 

9.4079 

9.5339 

9.6347 

9.5843 

9.6095 

9.9433 

9.9175 

9.8657 

9.9175 

9.6355 

9.5334 

9.6610 

9.8274 

9.7760 

9.8017 

10.2085 

10.1819 

10.1288 

10.1819 

9.7639 

9.6605 

9.7898 

10.0239 

9.9715 

9.9977 

102.0848 

101.8193 

101.2881 

101.8193 

97.6395 

96.6046 

97.8982 

100.2391 

99.7148 

99.9770 

      Rata-rata 9.9908 99.9085 

      SD  1.9493 

      NP  4.6783 

 



109 

 

 

 

Contoh perhitungan :  

 

FORMULA 1 

 

NP = [ M-Xrata-rata] + ks 

Keterangan : 

NP       = Nilai penerimaan 

Xrata-rata = Rata-rata kandungan dari masing-masing kandungan  

k           = Konstanta penerimaan, jika n=10 maka k=2,4 dan n=30 maka k=2,0  

s            = Simpangan baku sampel 

M          = Jika 98,5% ≤ Xrata-rata ≤ 101,5% maka M = Xrata-rata 

                 Jika Xrata-rata < 98,5% maka M = 98,5% 

                 Jika Xrata-rata < 101,5% maka M = 101,5%  

 

T(rata-rata) = ≤101 %, maka M =  98.5 ≤ Xrata-rata ≤101.5%  

NP = [ M-Xrata-rata] + ks 

      = [99.9085 - 99.9085] + 2,4 x 1,9493  

            = 4.678 % 
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Tablet Berat Volume Fp Absorbansi Formula 2 Persentase (%) 

Konsentrasi 

(mg) (mL)  (ppm) ppm mg tablet mg  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

151 

151 

151 

151 

152 

152 

152 

153 

153 

153 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

0.415 

0.406 

0.41 

0.412 

0.412 

0.419 

0.427 

0.411 

0.414 

0.409 

9.7606 

9.5339 

9.6347 

9.6851 

9.6851 

9.8614 

10.0630 

9.6599 

9.7354 

9.6095 

9.8257 

9.5974 

9.6989 

9.7496 

9.8142 

9.9929 

10.1972 

9.8531 

9.9302 

9.8017 

9.8912 

9.6614 

9.7636 

9.8146 

9.9450 

10.1262 

10.3331 

10.0501 

10.1288 

9.9977 

98.9122 

96.6143 

97.6356 

98.1462 

99.4505 

101.2615 

103.3312 

100.5012 

101.2876 

99.9770 

      Rata-rata 9.9712 99.7117 

      SD  1.9928 

      NP  4.7827 
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Tablet Berat Volume Fp Absorbansi Formula 3 Persentase (%) 

Konsentrasi 

(mg) (mL)  (ppm) ppm mg tablet mg 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

151 

151 

151 

151 

153 

153 

153 

155 

155 

155 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

0.421 

0.419 

0.415 

0.413 

0.417 

0.42 

0.422 

0.408 

0.405 

0.407 

9.9118 

9.8614 

9.7606 

9.7103 

9.8110 

9.8866 

9.9370 

9.5843 

9.5087 

9.5591 

9.9118 

9.8614 

9.7606 

9.7103 

9.8110 

9.8866 

9.9370 

9.5843 

9.5087 

9.5591 

9.9779 

9.9272 

9.8257 

9.7750 

10.0073 

10.0844 

10.1358 

9.9038 

9.8256 

9.8777 

99.7790 

99.2717 

98.2572 

97.7499 

100.0726 

100.8435 

101.3575 

99.0375 

98.2565 

98.7772 

      Rata-rata 9.9340 99.3403 

      SD  1.1713 

      NP  2.8112 
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Lampiran 14. Validasi metode analisis  

 

a. Penentuan LOD dan LOQ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

X (ppm) Y (abs) Y' Y-Y' (Y-Y')2 

4.52 

9.04 

13.56 

18.08 

22.6 

0.221 

0.372 

0.563 

0.738 

0.935 

0.207 

0.3864 

0.5658 

0.7452 

0.9246 

0.0140 

-0.0144 

-0.0028 

-0.0072 

0.0104 

0.00019600000000000 

0.00020736000000000 

0.00000784000000000 

0.00005184000000000 

0.00010816000000000 

Total 0.00057 

a = 0.0276 Sy/x 0.01380 

b = 0.03969 LOD 1.147264 

r = 0.999114 LOQ 3.476558 
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Nilai y’ diperoleh dari substitusi konsentrasi dalam persamaan y’ = 0.0276 + 0.03969x demgam x adalah konsentrasi (ppm) dan y 

absorbansi (y’) 

Sx/y          =  √
  (    ) 

(   )
 

Sx/y  = simpangan baku residual  

N         = jumlah data 

  (    )  = jumlah kuadrat total residual  

Sx/y =  √
  (    ) 

(   )
  

     =  √
       

(   )
 = 0.01380 

 LOD = 3,3 X 
     

 
  

            = 3,3 x 
       

       
 

           = 1.147264 

 LOQ = 10 X 
     

 
  

             = 10 x 
       

       
 

              = 3.476558 
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b. Penentuan perolehan kembali (recovery) akurasi  

 

Konsentrasi Replikasi Absorbansi Konsentrasi Sebenarnya %  % Recovery 

80% 

(9.04 ppm) 

1 

2 

3 

0.379 

0.38 

0.379 

8.8536 

8.8788 

8.8536 

9.04 

9.04 

9.04 

98% 

98% 

98% 

98.03% 

 

 

 

99.00% 

100% 

(13.56 ppm) 

1 

2 

3 

0.568 

0.561 

0.567 

13.6154 

13.4391 

13.5902 

13.56 

13.56 

13.56 

100% 

99% 

100% 

99.91% 

120% 

(18.08 ppm) 

1 

2 

3 

0.732 

0.744 

0.739 

17.7474 

18.0498 

17.9238 

18.08 

18.08 

18.08 

98% 

100% 

99% 

99.04% 
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c. Penentuan RSD (standar deviasi relatif)  

 

 

 

 

 

 

 

 

 

RSD = 
         

X

                                      

         = 
               

        
 

        = 0.009615 

Keterangan : 

RSD = standar deviasi relatif (%) 

SD = Standar deviasi 

X  = rata-rata (mean)

Konsentrasi (ppm) Replikasi Absorbansi Konsentrasi (ppm) 

1 

2 

3 

4 

5 

6 

0.574 

0.577 

0.579 

0.573 

0.566 

0.567 

13.7666 

13.8422 

13.8926 

13.7414 

13.5650 

13.5902 

13.56 

SD 0.132044 

Rata-rata 13.73301 

RSD 0.009615 



 

 

 

 

Lampiran 15. One sample t-test 

 

a. Prediksi formula optimum 
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b. Kekerasan tablet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One-Sample Kolmogorov-Smirnov Test 

 Kekerasan 

N 3 

Normal Parameters
a,b

 
Mean 3.85267 

Std. Deviation .024502 

Most Extreme Differences 

Absolute .176 

Positive .176 

Negative -.173 

Kolmogorov-Smirnov Z .305 

Asymp. Sig. (2-tailed) 1.000 

a. Test distribution is Normal. 

b. Calculated from data. 

One-Sample Statistics 

 N Mean Std. Deviation Std. Error Mean 

Kekerasan 
3 3.85267 .024502 .014146 

One-Sample Test 

 Test Value = 3.868 

t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the 

Difference 

Lower Upper 

Kekerasan -1.084 2 .392 -.015333 -.07620 .04553 
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c. Kerapuhan  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One-Sample Kolmogorov-Smirnov Test 

 Kerapuhan 

N 3 

Normal Parameters
a,b

 
Mean .93565 

Std. Deviation .038592 

Most Extreme Differences 

Absolute .240 

Positive .240 

Negative -.193 

Kolmogorov-Smirnov Z .416 

Asymp. Sig. (2-tailed) .995 

a. Test distribution is Normal. 

b. Calculated from data. 

One-Sample Statistics 

 N Mean Std. Deviation Std. Error Mean 

Kerapuhan 
3 .93565 .038592 .022281 

One-Sample Test 

 Test Value = 0.920 

t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the 

Difference 

Lower Upper 

Kerapuhan .702 2 .555 .015648 -.08022 .11152 
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d. Waktu hancur  

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

One-Sample Kolmogorov-Smirnov Test 

 Waktu hancur 

N 3 

Normal Parameters
a,b

 
Mean 33.17000 

Std. Deviation 1.467072 

Most Extreme Differences 

Absolute .191 

Positive .191 

Negative -.182 

Kolmogorov-Smirnov Z .331 

Asymp. Sig. (2-tailed) 1.000 

a. Test distribution is Normal. 

b. Calculated from data. 

One-Sample Statistics 

 N Mean Std. Deviation Std. Error Mean 

Waktu hancur 
3 33.17000 1.467072 .847014 

One-Sample Test 

 Test Value = 33.945 

t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the 

Difference 

Lower Upper 

Waktu hancur -.915 2 .457 -.775000 -4.41941 2.86941 
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e. Q3 

 

 

 

 

 

 
 

 

 
 

 

 

 

One-Sample Kolmogorov-Smirnov Test 

 Q3 

N 3 

Normal Parameters
a,b

 
Mean 97.95273 

Std. Deviation .861673 

Most Extreme Differences 

Absolute .210 

Positive .210 

Negative -.187 

Kolmogorov-Smirnov Z .365 

Asymp. Sig. (2-tailed) .999 

a. Test distribution is Normal. 

b. Calculated from data. 

One-Sample Statistics 

 N Mean Std. Deviation Std. Error Mean 

Q3 
3 97.95273 .861673 .497487 

One-Sample Test 

 Test Value = 97.883 

t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the 

Difference 

Lower Upper 

Q3 .140 2 .901 .069733 -2.07078 2.21025 
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f. DE3 

 

 

 

 

 

 

 

 

 

 

 

 

 

One-Sample Kolmogorov-Smirnov Test 

 DE3 

N 3 

Normal Parameters
a,b

 
Mean 91.19387 

Std. Deviation .448351 

Most Extreme Differences 

Absolute .184 

Positive .184 

Negative -.180 

Kolmogorov-Smirnov Z .318 

Asymp. Sig. (2-tailed) 1.000 

a. Test distribution is Normal. 

b. Calculated from data. 

 One-Sample Statistics  

 N Mean Std. Deviation Std. Error Mean 

DE3 3 91.19387 .448351 .258856 

One-Sample Test 

 Test Value = 91.439 

t df Sig. (2-tailed) Mean 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

DE3 -.947 2 .444 -.245133 -1.35890 .86863 



 

 

 

 

Lampiran 16. Alat-alat penelitian  

 

                   Cube mixer  
  

   Mesin cetak tablet                                                Friabilator  
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                Disintegration tester 
 

                          Tapped density  
 

                                       Waktu alir                    Dissolution tester  
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                              Hardness tester  
 

Spektrofotometer Uv-Vis  
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Lampiran 17. Hasil tablet FDT metoklopramid HCl  
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Lampiran 18. Pengujian waktu alir serbuk  

 

                              Formula 1                      Formula 2 

                                                                Formula 3  

  

 

 

 

 
 

 

 

 

 

 

 

 

 

 



127 

 

 

 

 

 

Lampiran 19. Pengujian waktu pembasahan  

          Formula 1                                                       Formula 2  

     Formula 3  
 

Perbandingan ke-3 formula  
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