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Lampiran 1. Certificate Of Analysis (COA) Naringenin 
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Lampiran 2. Certificate Of Analysis (COA) Kitosan 
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Lampiran 3. Certificate Of Analysis (COA) NaTPP 
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Lampiran 4. Hasil identifikasi Naringenin menggunakan FTIR 
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Lampiran 5. Penentuan ukuran partikel, PDI dan zeta potensial  

A. Hasil ukuran partikel dan indeks polidispersitas formula 3 
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B. Hail zeta potensial formula 3 
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Lampiran 6. Penetapan panjang gelombang maksimum 

Naringenin 
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Lampiran 7. Penentuan operating time Naringenin 
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Lampiran 8. % efisiensi enkapsulasi 

A. Penimbangan kurva baku 

Kertas timbang = 0,2722 g  

Kertas + 

Naringenin = 0,2825 g  

Kertas + Sisa = 0,2725 g - 

Naringenin = 0,010 g  

 

B. Konsentrasi Naringenin   

Larutan Induk = 10 mg/100 mL 

 = 100 mg/1000 mL 

 = 100 ppm 

 = 100 µg/ml 

C. Pengenceran kurva baku 

 
Kons. 4 ppm   Kons. 10 ppm  

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x N2 

= 10 mL x 4 ppm 

= 0,4 mL 

 V1 x C1  

V1 x 100 ppm 

V1 

= V2 x N2 

= 10 mL x 10 ppm 

= 1 mL 

 

Kons. 6 ppm   Kons. 12 ppm  

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x N2 

= 10 mL x 6 ppm 

= 0,6 mL 

 V1 x C1  

V1 x 100 ppm 

V1 

= V2 x N2 

= 10 mL x 12 ppm 

= 1,2 mL 

 

Kons. 8 ppm   Kons. 14 ppm  

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x N2 

= 10 mL x 8 ppm 

= 0,8 mL 

 V1 x C1  

V1 x 100 ppm 

V1 

= V2 x N2 

= 10 mL x 14 ppm 

= 1,4 mL 

 

D. Hasil pengukuran absorbansi baku Naringenin 

Konsentrasi (ppm) Absorbansi  

4 0,357  

6 0,428 a = 0,1264 

8 0,614 b = 0,0476 

10 0,717 r  = 0,9991 

12 0,835  

14 0,678  



53 

 

 

 
 

E. Akurasi 

Kons. Replikasi Absorbansi 
Kons. 

sebenarnya 
Recovery 

Rata-rata 

(%)  

6 1 0,351 5,8540 97,57% 84,84% 

  2 0,355 5,9545 99,24% 

 3 0,354 5,9294 98,82% 

8 1 0,438 8,0407 100,51% 87,86% 

 2 0,433 7,9150 98,94% 

 3 0,431 7,8648 98,31% 

10 1 0,511 9,8755 98,76% 90,15% 

 2 0,516 10,0012 100,01% 

 3 0,517 10,0263 100,26% 

                      Rata-rata keseluruhan ± SD                   99% ± 0,57% 

 

F. Presisi 

Replikasi Absorbansi Konsentrasi 

1 0,439 8,0683 

2 0,436 7,9928 

3 0,437 8,0180 

4 0,433 7,9173 

5 0,431 7,8669 

6 0,433 7,9173 

7 0,432 7,8921 

8 0,432 7,8921 

9 0,434 7,9424 

10 0,435 7,9676 

SD 0,0637 

Rata-rata 7,9474 

CV 0,80 % 

 

 

y = 0,0398x + 0,1181 
R² = 0,9996 

0

0,1
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0,5
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G. LOD dan LOQ 

Kons. Abs. (Y) (Y’) Y-Y’ (Y-Y’)
2
 Rata-rata 

4 0,276 0,2772 -0,001238095 1,53288E-06 9 

6 0,358 0,3568 0,001190476 1,41723E-06  

8 0,439 0,4364 0,002619048 6,85941E-06  

10 0,515 0,5160 -0,000952381 9,07029E-07  

12 0,591 0,5955 -0,00452381 2,04649E-05  

14 0,678 0,6751 0,002904762     8,43764E-06  

   Sigma 3,9619E-05  

a 0,1181  N-2 4  

b 0,0398  SY/X 0,003147183  

r 0,9998  LOD 0,261041046  

   LOQ 0,791033472  

   V x 0 0,88 %  

 

H. Data % efisiensi enkapsulasi 

Formula Replikasi Absorbansi 
Rata rata 

Absorbansi 

% EE 

1 1 0,483 0,485 45,87% 

  2 0,487 

 3 0,485 

2 1 0,365 0,365 56,63% 

 2 0,361 

 3 0,369 

3 1 0,276 0,274 64,83% 

 2 0,271 

 3 0,274 

 

Rumus % efisiensi enkapsulasi : 
 

Keterangan :  

TD : total jumlah fenolat yang terdapat pada formula  

FD : total senyawa fenolat yang terdeteksi pada supernatan (tidak terjerap) 

 

 

 

 

 

 

 

 

 

 % EE = 𝑇𝐷−𝐹𝐷 𝑥 100% 
𝑇𝐷 
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I. Perhitungan : 

1. Formula 1 

● y = a + bx 

0,485 = 0,1180 + 0,0397x 

x = 
               

      
 = 15,159 ppm ( dalam volume 5 mL) 

5 mL sampel sampel dibuat dengan mengenceerkan 2 mL 

supernatan dari 10 mL sampel nanopartikel Naringenin. 

● Konsentrasi Naringenin dalam 2 mL supernatan  

=  
    

    
 x 15,159 ppm = 37,897 ppm 

● Konsentrasi Naringenin dalam 10 mL sampel  

= 
    

     
 x 37,897 ppm = 7,579 ppm 

● Massa Naringenin tidak terjerap dalam sampel  

= 7,579 ppm x 42,6 mL = 322,865 µg = 0,3228 mg 

● Massa zat aktif  x volume total  

 = 0,0014% x 42,6 mL = 0,0005964 g = 0,5964 mg 

● %EE = 
                     

         
 x 100 % = 45,87 % 

 

2. Formula 2 

● y = a + bx 

0,365 = 0,1180 + 0,0397x 

x = 
              

      
 = 12,142 ppm ( dalam volume 5 mL) 

5 mL sampel sampel dibuat dengan mengenceerkan 2 mL 

supernatan dari 10 mL sampel nanopartikel Naringenin. 

● Konsentrasi Naringenin dalam 2 mL supernatan  

=  
    

    
 x 12,142 ppm = 30,355 ppm 

● Konsentrasi Naringenin dalam 10 mL sampel  

= 
    

     
 x 30,355 ppm = 6,071 ppm 

● Massa Naringenin tidak terjerap dalam sampel  

= 6,071 ppm x 42,6 mL = 258,624 µg = 0,2586 mg 

● Massa zat aktif  x volume total  

 = 0,0014% x 42,6 mL = 0,0005964 g = 0,5964 mg 
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● %EE = 
                     

         
 x 100 % = 56,63 % 

 

3. Formula 3 

● y = a + bx 

0,274 = 0,1180 + 0,0397x 

x = 
               

      
 = 9,847 ppm (dalam volume 5 mL) 

5 mL sampel sampel dibuat dengan mengenceerkan 2 mL 

supernatan dari 10 mL sampel nanopartikel Naringenin. 

● Konsentrasi Naringenin dalam 2 mL supernatan  

=  
    

    
 x 9,847 ppm = 24,615 ppm 

● Konsentrasi Naringenin dalam 10 mL sampel  

= 
    

     
 x 24,615 ppm = 4,923 ppm 

● Massa Naringenin tidak terjerap dalam sampel  

= 4,923 ppm x 42,6 mL = 209,741 µg = 0,2097 mg 

● Massa zat aktif  x volume total  

 = 0,0014% x 42,6 mL = 0,0005964 g = 0,5964 mg 

● %EE = 
                     

         
 x 100 % = 64,83 % 
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Lampiran 9. Penetapan panjang gelombang maksimum DPPH 

  

 

Penimbangan DPPH = BM DPPH x Volume larutan x Molaritas DPPH 

   = 394,32 g/mol x 0,1 liter x 0,0004 M 

   = 0,015772 g ≈ 15,78 mg ≈ 15,8 mg 
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Lampiran 10. Penentuan operating time  

A. OT DPPH + isolat Naringenin  
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B. OT DPPH + nanopartikel Naringenin  
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C. OT DPPH + Vitamin C (pembanding)  
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Lampiran 11. Uji antioksidan Naringenin 

A. Pembuatan larutan induk Naringenin 

Kertas timbang = 0,2722 g  

Kertas + 

Naringenin = 0,2825 g  

Kertas + Sisa = 0,2725 g - 

Naringenin = 0,010 g  

 

B. Konsentrasi Naringenin   

Larutan Induk = 10 mg/100 mL 

 = 100 mg/1000 mL 

 = 100 ppm 

 = 100 µg/ml 

 

C. Pembuatan seri konsentrasi Naringenin 

 
Kons. 5 ppm  Kons. 20 ppm  

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 5 ppm 

= 0,25 mL 

 

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 20 ppm 

= 1 mL 

 

 

Kons. 10 ppm  Kons. 25 ppm  

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 10 ppm 

= 0,5 mL 

 

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 25 ppm 

= 1,25 mL 

 

 

Kons. 15 ppm    

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 15 ppm 

= 0,75 mL 
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D. Hasil IC50 Naringenin (formula 3) 

Kons. Replikasi Abs. DPPH Abs. Sampel % Inhibisi 

5 1 0,923 0,823 10,834 

 2 0,923 0,819 11,268 

 3 0,923 0,821 11,051 

10 1 0,923 0,719 22,102 

 2 0,923 0,718 22,210 

 3 0,923 0,721 21,885 

15 1 0,923 0,617 33,153 

 2 0,923 0,615 33,369 

 3 0,923 0,619 32,936 

20 1 0,923 0,464 49,729 

 2 0,923 0,468 49,296 

 3 0,923 0,466 49,512 

25 1 0,923 0,387 58,072 

 2 0,923 0,385 58,288 

 3 0,923 0,389 57,855 

 

 

Replikasi a b r IC50 (ppm) Rata-rata IC50 

1 -1,8527 2,4420 0,9960 19,7161 

19,8133 ppm 2 -1,4518 2,4225 0,9970 20,0403 

3 -1,7226 2,4247 0,9958 19,9106 

 

Perhitungan persen peredaman isolat Naringenin : 

                        

  
                −                    

               
        

Kons. Replikasi 1 Replikasi 2 Replikasi 3 

5 
  
      −       

     
        

= 10,834% 

  
      −      

     
        

= 11,268% 

  
      −      

     
        

= 11,051% 

10 
  
      −       

     
        

= 22,102% 

  
      −      

     
        

= 22,210% 

  
      −      

     
        

= 21,885% 

15 
  
      −      

     
        

= 33,153% 

  
      −       

     
        

= 33,369% 

  
      −      

     
        

= 32,936% 
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Kons. Replikasi 1 Replikasi 2 Replikasi 3 

20 
  
      −       

     
        

= 49,729% 

  
      −       

     
        

= 49,296% 

  
      −      

     
        

= 49,512% 

25 
  
      −      

     
        

=  58,072% 

  
      −      

     
        

= 58,288% 

  
      −       

     
        

= 57,855% 

 

Perhitungan IC50 Isolat Naringenin : 

Replikasi 1 Replikasi 2 Replikasi 3 

y   = a + bx 

y   = -1,8527 + 2,4420x 

x   = 
           

      
 

x   = 19,7161 ppm 

y   = a + bx 

y   = -1,4518 + 2,4225x 

x   = 
   –       

      
 

x   = 20,0403 ppm 

y   = a + bx 

y   = -1,7226 + 2,2129x 

x   = 
   –       

      
 

x   = 19,9106 ppm 

Rata-rata nilai IC50 =  19,8133 ppm 
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Lampiran 12. Uji antioksidan Nanopartikel Naringenin 

A. Konsentrasi Nanopartikel Naringenin   

 Larutan Induk 10% 

Mengambil 1 mL larutan induk menambahkan metanol p.a 

sampai 10 mL, didapatkan konsentrasi larutan induk 10% 

 

B. Pembuatan seri konsentrasi nanopartikel Naringenin 

 
Kons. 0,5 %  Kons. 2%  

V1 x C1  

0,25 mL x 10% 

0,5% 

= V2 x C2 

= 5 mL x C2 

= C2 

 

V1 x C1  

1 mL x 10% 

2 % 

= V2 x C2 

= 5 mL x C2 

= C2 

 

Kons. 1%  Kons. 2,5%  

V1 x C1  

0,5 mL x 10% 

1% 

= V2 x C2 

= 5 mL x C2 

= C2 

 

V1 x C1  

1,25 mL x 

10% 

2,5% 

= V2 x C2 

= 5 mL x C2 

= C2 

 

Kons. 1,5%    

V1 x C1  

0,75 mL x 10% 

1,5% 

= V2 x C2 

= 5 mL x C2 

= C2 

 

  

C. Hasil IC50 nanopartikel Naringenin (formula 3) 

Kons. Replikasi Abs. DPPH Abs. Sampel % Inhibisi 

0,5% 1 0,938 0,694 26,013 

 2 0,938 0,691 26,333 

 3 0,938 0,696 25,800 

1% 1 0,938 0,631 32,004 

 2 0,938 0,636 32,196 

 3 0,938 0,637 32,090 

1,5% 1 0,938 0,547 41,684 

 2 0,938 0,534 43,070 

 3 0,938 0,539 42,537 

2% 1 0,938 0,513 45,309 

 2 0,938 0,523 44,243 

 3 0,938 0,519 44,670 

2,5% 1 0,938 0,463 50,640 

 2 0,938 0,473 49,574 

 3 0,938 0,467 50,213 
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Replikasi a b r IC50 (ppm) Rata-rata IC50 

1 20,7249 12,3667 0,9900 2,367% 

2,397% 2 21,5245 11,7058 0,9720 2,433% 

3 20,6397 12,2814 0,9803 2,391% 

 

Perhitungan persen peredaman nanopartikel Naringenin : 

                        

  
                −                    

               
        

 

Kons. Replikasi 1 Replikasi 2 Replikasi 3 

0,5% 
  
      −      

     
        

= 26,013% 

  
      −      

     
        

= 26,333% 

  
      −      

     
        

= 25,800% 

1% 
  
      −      

     
        

= 32,729% 

  
      −      

     
        

= 32,196% 

  
      −      

     
        

= 32,090% 

1,5% 
  
      −      

     
        

= 41,684% 

  
      −      

     
        

= 43,070% 

  
      −      

     
        

= 42,537% 

2% 
  
      −      

     
        

= 45,309% 

  
      −      

     
        

= 44,243% 

  
      −      

     
        

= 44,670% 

2,5% 
  
      −      

     
        

= 50,640% 

  
      −      

     
        

= 49,574% 

  
      −      

     
        

= 50,213% 

 

Perhitungan IC50 nanopartikel Naringenin : 

Replikasi 1 Replikasi 2 Replikasi 3 

y   = a + bx 

y   = 20,7249 + 12,1962x 

x   = 
            

       
 

x   = 2,367% 

y   = a + bx 

y   = 21,5245+ 11,7058x 

x   = 
   –        

       
 

x   = 2,433% 

y   = a + bx 

y   = 20,6397 + 12,2814x 

x   = 
   –         

       
 

x   = 2,391% 

Rata-rata nilai IC50 =  2,397%  
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Lampiran 13. Uji antioksidan pembanding (Vitamin C)  

A. Pembuatan larutan induk vitamin C 

Kertas timbang = 0,2833 g  

Kertas + 

Naringenin = 0,2886 g  

Kertas + Sisa = 0,2835 g - 

Naringenin = 0,0051 g  

 

B. Konsentrasi vitamin C   

Larutan Induk = 5 mg/50 mL 

 = 100 mg/1000 mL 

 = 100 ppm 

 = 100 µg/ml 

 

C. Pembuatan seri konsentrasi vitamin C 

 
Kons. 4 ppm  Kons. 10 ppm  

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 4 ppm 

= 0,2 mL 

 

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 10 ppm 

= 0,5 mL 

 

 

Kons. 6 ppm  Kons. 12 ppm  

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 6 ppm 

= 0,3 mL 

 

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 12 ppm 

= 0,6 mL 

 

 

Kons. 8 ppm    

V1 x C1  

V1 x 100 ppm 

V1 

= V2 x C2 

= 5 mL x 8 ppm 

= 0,4 mL 
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D. Hasil IC50 Pembanding (Vitamin C) 

Kons. Replikasi Abs. DPPH Abs. Sampel % Inhibisi 

4 1 0,948 0,677 28,586 

 2 0,948 0,675 28,797 

 3 0,948 0,667 29,641 

6 1 0,948 0,619 34,705 

 2 0,948 0,618 34,810 

 3 0,948 0,621 34,599 

8 1 0,948 0,573 39,557 

 2 0,948 0,582 38,608 

 3 0,948 0,572 39,662 

10 1 0,948 0,532 50,211 

 2 0,948 0,529 49,473 

 3 0,948 0,531 50,105 

12 1 0,948 0,472 50,211 

 2 0,948 0,479 49,473 

 3 0,948 0,473 50,105 

 
Replikasi a b r IC50 (ppm) Rata-rata IC50 

1 18,4177 2,6213 0,9980 12.0483 

12,1554 ppm 2 18,8819 2,5369 0,9983 12,2661 

3 19,6203 2,5000 0,9986 12.1519 

 

Perhitungan persen peredaman pembanding (Vitamin C): 

                        

  
                −                    

               
        

 

Kons. Replikasi 1 Replikasi 2 Replikasi 3 

4 
  
     −      

     
        

= 28,586% 

  
     −      

     
        

= 28,797% 

  
     −      

     
        

= 29,852% 

6 
  
     −      

     
        

= 34,705% 

  
     −      

     
        

= 34,810% 

  
     −      

     
        

= 34,494% 
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Kons. Replikasi 1 Replikasi 2 Replikasi 3 

8 
  
     −      

     
        

= 39,557% 

  
     −      

     
        

= 38,608% 

  
     −      

     
        

= 39,662% 

10 
  
     −      

     
        

= 43,882% 

  
     −      

     
        

= 44,198% 

  
     −      

     
        

= 43,987% 

12 
  
     −      

     
        

= 50,211% 

  
     −      

     
        

= 49,473% 

  
     −      

     
        

= 50,105% 

 

 

Perhitungan IC50 pembanding (Vitamin C): 

Replikasi 1 Replikasi 2 Replikasi 3 

y   = a + bx 

y   = 18,4177 + 2,6213x 

x   = 
            

      
 

x   = 12,048 ppm 

y   = a + bx 

y   = 18,8819 + 2,5369x 

x   = 
   –         

      
 

x   = 12,266 ppm 

y   = a + bx 

y   = 19,6203 + 2,5000x 

x   = 
   –        

      
 

x   = 12,151 ppm 

Rata-rata nilai IC50 =  12,1554 ppm 
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Lampiran 14. Analisis SPSS aktivitas antioksidan 

 Tests of Normality 

  
Nilai IC50 Isolat 

Shapiro-Wilk
a
 

 Sig. 

 IC50 Isolat Naringenin .714 

 Nanopartikel Naringenin .156 

 Pembanding (Vit C) .096 

 
 

Test of Homogeneity of Variances 

 
Levene 
Statistic df1 df2 Sig. 

IC50 Based on Mean .627 2 6 .566 

Based on Median .075 2 6 .929 

Based on Median and 
with adjusted df 

.075 2 4.666 .929 

Based on trimmed mean .540 2 6 .609 

 

ANOVA 
IC50   

 
Sum of 
Squares df Mean Square F Sig. 

Between Groups 120.376 2 60.188 23994.152 .000 

Within Groups .015 6 .003   
Total 120.391 8    

 

IC50 
Tukey HSD

a
   

Nilai IC50 Isolat N 

Subset for alpha = 0.05 

1 2 3 

Pembanding (Vit C) 3 12.15540   
Nanopartikel Naringenin 3  246.2818  
Isolat Naringenin 3   19.81330 

Sig.  1.000 1.000 1.000 

 
Means for groups in homogeneous subsets are displayed. 
a. Uses Harmonic Mean Sample Size = 3.000. 

 

 


