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LAMPIRAN 
 

Lampiran 1 Certificate of anlalysis (CoA) 

a. PVP K30 

 

b. Avicel  
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c. Maltodextrin  

 

d. Methanol PA 
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e. DPPH 
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Lampiran 2 Hasil determinasi 

A. Beras hitam organik 

        

B. Kelor  
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Lampiran 3 Alat dan bahan 

A. Alat  

 

Tip Biru & Kuning 

  

Timbangan Analitik 

 

Kuvet  

 

Spektrofotometri UV - 

Vis 

 

Labu ukur 

  

Granul flow tester 

 

Jangka sorong digital 

 

Moisture balance 

 

Oven pengering 

 

 

Mortir dan stemper 
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Alat Coating   

Ekstruder - Sferonisasi 

 

Grinder  

 

pH meter  

 

Magnetic stirrer 

 

Gelas beaker  
 

Gelas ukur  
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B. Bahan  

 

Tepung beras hitam 

organik 

 

Ekstrak daun kelor  

 

Methanol P.A 

 

Aquadest  
 

Opadry 3% 

 

Avicel 102 

   

   

   

 

                        

 

 

 

 

  



55 
 

 
 

Lampiran 4 Dokumentasi ekstraksi kelor 

 
Pengumpulan Bahan 

 
Penimbangan  

 
Sortasi basah 

 
Pencucian 

 

 
Pengovenan 

 
Sortasi kering 
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Penimbangan simplisia kering 

 
Grinder simplisia 

 
Serbuk simplisia hasil grinder 

 
Maserasi pengulangan 3 kali 

 
Penyaringan 

 
Pemekatan ekstrak menggunakan Rotary 

evaporator 

 
Hasil ekstraksi  

 



57 
 

 
 

Lampiran 5 Dokumentasi prosedur ekstraksi, sferonisasi dan coating 

 
Pengumpulan Bahan  

 
Penimbangan bahan 

 
Pencampuran bahan 

 

 
Masa kepal 

 
Ekstrudat 

 

 
 

Ekstrudat dimasukan ke 

Sferonizer 

 
Sferoid 

 

 
Pengeringan di oven 

 
Proses Coating 
(penyalutan) 

 
Hasil pengeringan 
setelah disalut 

 
Hasil Akhir setelah 
disalut 
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Lampiran 6 Dokumentasi Izin kode etik  

 

  



59 
 

 
 

Lampiran 7 Evaluasi sediaan 

A. Uji Organoleptik  

Formula Ekstrudat Sferoid 

Basah Kering 

F0  

 

 

 

 

 

F1  

 

 

 

 

 

F2  

 

 

 

 

 

F3  
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B. Uji Kadar Air (Susut Pengeringan) 

 

Formula 

Kadar Air (LoD) 

Replikasi 1 Replikasi 2 Replikasi 3 Rata – rata 

F0   

 

 

 

 

 

1,54 ± 0,61 

F1  

 

 

 

 

 

3,37 ± 0,31 

F2  

 

 

 

 

 

3,64 ± 0,40 

F3  

 

 

 

 

 

3,19  ± 0,32 

 

C. Uji Laju Alir 

Formula  Hasil  Rata – Rata  

F0 

 

8,16 ± 0,12 

F1 

 

9,09 ± 0,02 
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F2 

 

7,66 ± 0,02 

F3 

 

7,26 ± 0,06 

 

D. Uji Sudut Istirahat 

Formula  Hasil  Rata – Rata  

F0 

 

11,55 ± 0,66 

F1 

 

10,69 ± 0,41 

F2 11,56 ± 0,58 

F3 11,10 ± 0,25 
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E. Uji Waktu Melarut  

Formula  Hasil  Rata – Rata  

F0 

 

1,18 ± 0,05 

F1 

 

1,39 ± 0,08 

F2 

 

1,46 ± 0,03 

F3 

 

1,37 ± 0,02 

 

 

F. Uji pH  

Formula pH 

Replikasi 1 Replikasi 2 Replikasi 3 Rata - rata 

F0  

 

 

5, 20 

 

5, 17 

 

5,18 ± 0,01 
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F1  

 

 

 

 

 

 

5,26 ± 0,12 

F2  

 

 

 

 

 

 

5,45 ± 0,01 

F3  

 

 

 

 

 

 

5,58 ± 0,20 

Ekstrak  

 

 

 

 

 

 

4,95 ± 0,01 

Beras   

 

 

 

 

 

 

6,22 ± 0,07 

 

G. Uji IC50  
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❖ Beras  

 
❖ Kelor  

 
❖ Vit C 

 
❖ Formula 1 

 
❖ Formula 2 

 
❖ Formula 3 
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Lampiran 8 Hasil uji statistik evaluasi sediaan 

A. Uji Kadar Air (Susut Pengeringan) 

Test of Homogeneity of Variances 

  
Levene 
Statistic df1 df2 Sig. 

sebelum .542 2 6 .608 

sesudah .333 2 6 .729 

 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

sebelum Between 
Groups .222 2 .111 98.762 .000 

Within 
Groups .007 6 .001     

Total .228 8       

sesudah Between 
Groups .131 2 .065 .554 .601 

Within 
Groups .708 6 .118     

Total .839 8       

 

Multiple Comparisons 

LSD        

Dependent Variable 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

sebelum F1 F2 -.36667* .02735 .000 -.4336 -.2997 

F3 
-.28333* .02735 .000 -.3503 -.2164 

F2 F1 
.36667* .02735 .000 .2997 .4336 

F3 
.08333* .02735 .023 .0164 .1503 

F3 F1 .28333* .02735 .000 .2164 .3503 

F2 
-.08333* .02735 .023 -.1503 -.0164 

sesudah F1 F2 
-.26667 .28050 .378 -.9530 .4197 

F3 -.02333 .28050 .936 -.7097 .6630 

F2 F1 .26667 .28050 .378 -.4197 .9530 
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F3 .24333 .28050 .419 -.4430 .9297 

F3 F1 .02333 .28050 .936 -.6630 .7097 

F2 -.24333 .28050 .419 -.9297 .4430 

*. The mean difference is significant at the 0.05 level. 

 

B. Uji Laju Alir 

Test of Homogeneity of Variances 

  
Levene 
Statistic df1 df2 Sig. 

sebelum 4.529 2 6 .063 

sesudah 4.132 2 6 .074 

 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

sebelum Between 
Groups .130 2 .065 20.168 .002 

Within 
Groups .019 6 .003     

Total .150 8       

sesudah Between 
Groups 5.562 2 2.781 2157.621 .000 

Within 
Groups .008 6 .001     

Total 5.570 8       

 

Multiple Comparisons 

LSD        

Dependent Variable 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

sebelum F1 F2 .22667* .04643 .003 .1131 .3403 

F3 .27667* .04643 .001 .1631 .3903 

F2 F1 -.22667* .04643 .003 -.3403 -.1131 

F3 .05000 .04643 .323 -.0636 .1636 

F3 F1 -.27667* .04643 .001 -.3903 -.1631 

F2 -.05000 .04643 .323 -.1636 .0636 

sesudah F1 F2 1.42667* .02931 .000 1.3549 1.4984 

F3 1.83333* .02931 .000 1.7616 1.9051 

F2 F1 -1.42667* .02931 .000 -1.4984 -1.3549 

F3 .40667* .02931 .000 .3349 .4784 
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F3 F1 -1.83333* .02931 .000 -1.9051 -1.7616 

F2 -.40667* .02931 .000 -.4784 -.3349 

*. The mean difference is significant at the 0.05 level. 

 

C. Uji Sudut Istirahat 

Test of Homogeneity of Variances 

  
Levene 
Statistic df1 df2 Sig. 

sebelum 8.142 2 6 .020 

sesudah 1.511 2 6 .294 

 

       

ANOVA 

  
Sum of 
Squares df 

Mean 
Square F Sig. 

sebelum 
Between 
Groups 27.701 2 13.851 91.645 0 

  Within Groups 0.907 6 0.151     

  Total 28.608 8       

sesudah 
Between 
Groups 1.127 2 0.564 

3.036 0.123 
  Within Groups 1.114 6 0.186 

  Total 2.241 8   

 

Multiple Comparisons 

LSD        

Dependent Variable 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

sebelum F1 F2 -1.24000* .31742 .008 -2.0167 -.4633 

F3 -4.18333* .31742 .000 -4.9600 -3.4066 

F2 F1 1.24000* .31742 .008 .4633 2.0167 

F3 -2.94333* .31742 .000 -3.7200 -2.1666 

F3 F1 4.18333* .31742 .000 3.4066 4.9600 

F2 2.94333* .31742 .000 2.1666 3.7200 

sesudah F1 F2 -.86667* .35181 .049 -1.7275 -.0058 

F3 -.41333 .35181 .285 -1.2742 .4475 

F2 F1 .86667* .35181 .049 .0058 1.7275 

F3 .45333 .35181 .245 -.4075 1.3142 

F3 F1 .41333 .35181 .285 -.4475 1.2742 
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F2 -.45333 .35181 .245 -1.3142 .4075 

*. The mean difference is significant at the 0.05 level. 

 

D. Uji Waktu Melarut  

Test of Homogeneity of Variances 

  
Levene 
Statistic df1 df2 Sig. 

sebelum 1.472 2 6 .302 

sesudah 4.204 2 6 .072 

 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

sebelum Between 
Groups .014 2 .007 .412 .680 

Within 
Groups .102 6 .017     

Total .116 8       

sesudah Between 
Groups .012 2 .006 2.190 .193 

Within 
Groups .017 6 .003     

Total .029 8       

 

Multiple Comparisons 

LSD        

Dependent Variable 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

sebelum F1 F2 -.05333 .10663 .635 -.3143 .2076 

F3 -.09667 .10663 .400 -.3576 .1643 

F2 F1 .05333 .10663 .635 -.2076 .3143 

F3 -.04333 .10663 .699 -.3043 .2176 

F3 F1 .09667 .10663 .400 -.1643 .3576 

F2 .04333 .10663 .699 -.2176 .3043 

sesudah F1 F2 -.06333 .04286 .190 -.1682 .0415 

F3 .02333 .04286 .606 -.0815 .1282 

F2 F1 .06333 .04286 .190 -.0415 .1682 

F3 .08667 .04286 .090 -.0182 .1915 

F3 F1 -.02333 .04286 .606 -.1282 .0815 

F2 -.08667 .04286 .090 -.1915 .0182 
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E. Uji pH  

Test of Homogeneity of Variances 

  
Levene 
Statistic df1 df2 Sig. 

sebelum 11.866 2 6 .008 

sesudah 5.773 2 6 .040 

 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

sebelum Between 
Groups 1.575 2 .787 6.735 .029 

Within 
Groups .701 6 .117     

Total 2.276 8       

sesudah Between 
Groups .152 2 .076 4.055 .077 

Within 
Groups .112 6 .019     

Total .264 8       

 

Multiple Comparisons 

LSD        

Dependent Variable 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

sebelum F1 F2 -.90667* .27917 .018 -1.5898 -.2236 

F3 -.86667* .27917 .021 -1.5498 -.1836 

F2 F1 .90667* .27917 .018 .2236 1.5898 

F3 .04000 .27917 .891 -.6431 .7231 

F3 F1 .86667* .27917 .021 .1836 1.5498 

F2 -.04000 .27917 .891 -.7231 .6431 

sesudah F1 F2 -.18667 .11179 .146 -.4602 .0869 

F3 -.31667* .11179 .030 -.5902 -.0431 

F2 F1 .18667 .11179 .146 -.0869 .4602 

F3 -.13000 .11179 .289 -.4035 .1435 

F3 F1 .31667* .11179 .030 .0431 .5902 

F2 .13000 .11179 .289 -.1435 .4035 

*. The mean difference is significant at the 0.05 level. 
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F. Uji Hedonik  

Tests of Between-Subjects Effects 

Dependent Variable:   penampilan   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 55.589a 61 .911 2.452 .000 

Intercept 2960.556 1 2960.556 7965.822 .000 

panelis 54.111 59 .917 2.468 .000 

sampel 1.478 2 .739 1.988 .142 

Error 43.856 118 .372   

Total 3060.000 180    

Corrected Total 99.444 179    

a. R Squared = .559 (Adjusted R Squared = .331) 

 

Post Hoc Tests 
 

penampilan 

Duncana,b   

sampel N 

Subset 

1 

Formula 3 60 3.93 

Formula 1 60 4.08 

Formula 2 60 4.15 

Sig.  .067 

Means for groups in homogeneous 

subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) 

= .372. 

a. Uses Harmonic Mean Sample Size 

= 60.000. 

b. Alpha = 0,05. 
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Tests of Between-Subjects Effects 

Dependent Variable:   warna   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 73.672a 61 1.208 4.550 .000 

Intercept 2888.006 1 2888.006 10879.964 .000 

panelis 72.994 59 1.237 4.661 .000 

sampel .678 2 .339 1.277 .283 

Error 31.322 118 .265   

Total 2993.000 180    

Corrected Total 104.994 179    

a. R Squared = .702 (Adjusted R Squared = .547) 

 

 
Post Hoc Tests 

warna 

Duncana,b   

sampel N 

Subset 

1 

Formula 2 60 3.93 

Formula 1 60 4.00 

Formula 3 60 4.08 

Sig.  .135 

Means for groups in homogeneous 

subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) 

= .265. 

a. Uses Harmonic Mean Sample Size 

= 60.000. 

b. Alpha = 0,05. 
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Tests of Between-Subjects Effects 

Dependent Variable:   rasa   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 61.706a 61 1.012 5.504 .000 

Intercept 2745.606 1 2745.606 14937.670 .000 

panelis 61.394 59 1.041 5.661 .000 

sampel .311 2 .156 .846 .432 

Error 21.689 118 .184   

Total 2829.000 180    

Corrected Total 83.394 179    

a. R Squared = .740 (Adjusted R Squared = .605) 

 

 
Post Hoc Tests 
 

Rasa 

Duncana,b   

sampel N 

Subset 

1 

Formula 1 60 3.85 

Formula 2 60 3.92 

Formula 3 60 3.95 

Sig.  .232 

Means for groups in homogeneous 

subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) 

= .184. 
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Tests of Between-Subjects Effects 

Dependent Variable:   sensasi   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 56.783a 61 .931 5.046 .000 

Intercept 2952.450 1 2952.450 16005.625 .000 

panelis 56.550 59 .958 5.196 .000 

sampel .233 2 .117 .632 .533 

Error 21.767 118 .184   

Total 3031.000 180    

Corrected Total 78.550 179    

a. R Squared = .723 (Adjusted R Squared = .580) 

 

 
Post Hoc Tests 

sensasi 

Duncana,b   

sampel N 

Subset 

1 

Formula 1 60 4.00 

Formula 2 60 4.07 

Formula 3 60 4.08 

Sig.  .321 

Means for groups in homogeneous 

subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) 

= .184. 

a. Uses Harmonic Mean Sample Size 

= 60.000. 

b. Alpha = 0,05. 
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Tests of Between-Subjects Effects 

Dependent Variable:   keberterimaan_keseluruhan   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 51.322a 61 .841 4.269 .000 

Intercept 3009.422 1 3009.422 15269.978 .000 

panelis 50.578 59 .857 4.350 .000 

sampel .744 2 .372 1.889 .156 

Error 23.256 118 .197   

Total 3084.000 180    

Corrected Total 74.578 179    

a. R Squared = .688 (Adjusted R Squared = .527) 

 

 
 
Post Hoc Tests 

keberterimaan_keseluruhan 

Duncana,b   

sampel N 

Subset 

1 

Formula 1 60 4.00 

Formula 3 60 4.12 

Formula 2 60 4.15 

Sig.  .082 

Means for groups in homogeneous 

subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) 

= .197. 

a. Uses Harmonic Mean Sample Size 

= 60.000. 

b. Alpha = 0,05. 
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Lampiran 9 Hasil uji SEM  
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Lampiran 10 Hasil Cek Plagiarisme 
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Lampiran 11 Kartu Bimbingan 
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Lampiran 12 Curriculum Vitae 

 

 

 


