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Lampiran 1. Surat keterangan determinasi temu hitam 
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Lampiran 2. Ekstraksi enzim SOD 

 
Pengambilan sampel 

 

 
Pencucian 

 
Diangin-anginkan 

 

 
Penimbangan sampel 

 
Perajangan 

 

 
Pemblenderan dengan 

penambahan PBS 
 

 
Penyaringan 

 

 
Sentrifugasi 

 
Hasil sentrifugasi 

 

 
Ekstrak kasar/supernatan 

Pelet 

Supernatan 
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Lampiran 3. Pembuatan larutan PBS pH 7,2 

NaCl ditimbang sebanyak 4,4 gram, Na2HPO4 sebanyak 1,5 

gram, dan NaH2PO4 sebanyak 0,075 gram. Kemudian ketiga bahan 

tersebut dilarutkan dengan aquabidest dalam beaker glass dan dituang 

pada labu ukur 500 mL. 

 
 

Lampiran 4. Penimbangan amonium sulfat 

 
Penimbangan amonium sulfat adalah sebagai berikut: 

a. Konsentrasi garam amonium sulfat 25% 

25% = 30 mL x 134 gram/1.000 mL = 4,02 gram 

b. Konsentrasi garam amonium sulfat 50% 

50% = 30 mL x 291 gram/1.000 mL = 7,74 gram 

c. Konsentrasi garam amonium sulfat 75% 

75% = 30 mL x 476 gram/1.000 mL = 14,28 gram 

d. Konsentrasi garam amonium sulfat 100% 

100% = 30 mL x 697 gram/1.000 mL = 20,91 gram 
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Lampiran 5. Foto hasil pelet dan supernatan variasi konsentrasi 

presipitasi amonium sulfat  

 
(Pelet) 

 
(Supernatan) 

 

Lampiran 6. Pembuatan reagen Lowry 

Komposisi reagen Lowry adalah sebagai berikut: 

1. Reagen Lowry A  = 2% Na2CO3 + 0,10 N NaOH  

2. Reagen Lowry B  = 0,5% CuSO4.5H2O + 1% Natrium Kalium 

Tartrat  

3. Reagen Lowry C  = 50 mL reagen A + 1 mL reagen B  

4. Reagen Lowry D =  10 mL Folin-Ciocalteu phenol + 10 mL 

aquabidest 

           
(Reagen Lowry A, B, dan D)  (Reagen Lowry C) 
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Lampiran 7. Pembuatan larutan induk dan pengenceran BSA 

1. Larutan induk 

Larutan induk  = 1 mg/1 ml 

 = 1.000 mg/1.000 ml 

 = 1.000 ppm 

2. Pengenceran 

V1 x N1 = V2 x N2 

a. 50 ppm 

V1 x 1.000 ppm = 10 mL x 50 

ppm 

1.000V1  = 500 

V1  = 500/1.000 

 = 0,5 ml 

b. 75 ppm  

V1 x 1.000 ppm = 10 mL x 75 

ppm 

1.000V1  = 750 

V1  = 750/1.000 

 = 0,75 ml 

c. 100 ppm 

V1 x 1.000 ppm = 10 mL x 

100 ppm 

1.000V1  = 1.000 

V1  = 1.000/1.000 

 = 1 ml 

d. 125 ppm 

V1 x 1.000 ppm = 10 mL x 

125 ppm 

1.000V1  = 1.250 

V1  = 1.250/1000 

 = 1,25 ml 

e. 150 ppm 

V1 x 1.000 ppm = 10 mL x 

150 ppm 

1.000V1  = 1.500 

V1  = 1.500/1000 

 = 1,5 ml 

 

 

 

 

 

 

Lampiran 8. Foto larutan induk dan konsentrasi BSA 

 

 

 

 

 

 

  
 ̀   

(Larutan induk BSA (Konsentrasi BSA) 

 1000 ppm) 
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Lampiran 9. Absorbansi kurva baku BSA 

Konsentrasi 

(ppm) 

Absorbansi 

0 0,028 

50 0,327 

75 0,437 

100 0,564 

125 0,661 

150 0,785 

 

Persamaan kalibrasi (y = a + bx) konsentrasi absorbansi BSA adalah              

y = 0,053 + 0,005x  
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Lampiran 10. Hasil panjang gelombang maksimum 

Panjang gelombang maksimum = 741 nm 
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Lampiran 11. Hasil operating time 

Operating time (OT) = 40-45 menit 

Time 

(Minute) 

Absorbansi  Time 

(Minute) 

Absorbansi 

0,000 0,770  23,000 0,761 

1,000 0,768  24,000 0,763 

2,000 0,768  25,000 0,764 

3,000 0,768  26,000 0,763 

4,000 0,767  27,000 0,764 

5,000 0,768  28,000 0,763 

6,000 0,766  29,000 0,764 

7,000 0,767  30,000 0,764 

8,000 0,766  31,000 0,764 

9,000 0,767  32,000 0,765 

10,000 0,767  33,000 0,765 

11,000 0,767  34,000 0,766 

12,000 0,760  35,000 0,765 

13,000 0,758  36,000 0,764 

14,000 0,756  37,000 0,765 

15,000 0,758  38,000 0,764 

16,000 0,762  39,000 0,764 

17,000 0,767  40,000 0,765 

18,000 0,767  41,000 0,765 

19,000 0,766  42,000 0,765 

20,000 0,767  43,000 0,765 

21,000 0,764  44,000 0,765 

22,000 0,765  45,000 0,765 
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Lampiran 12. Hasil absorbansi ekstrak kasar enzim SOD temu   

hitam 

 
 

No. Sampel 
Absorbansi  Rata-rata 

Absorbansi 

1. Ekstrak kasar 0,508 

0,507 

0,506 

0,507 

2. Konsentrasi amonium sulfat   

 a. Konsentrasi 25% 0,370 

0,375 

0,372 

0,372 

 b. Konsentrasi 50% 0,407 

0,412 

0,406 

0,408 

 c. Konsentrasi 75% 0,428 

0,432 

0,427 

0,429 

 d. Konsentrasi 100% 0,526 

0,525 

0,524 

0,525 
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Lampiran 13. Perhitungan protein total ekstrak kasar enzim SOD         

temu hitam 

y = 0,053 + 0,005x 

x =  

1. Ekstrak kasar 

a. Replikasi I 

x =   

  = 91 µg/ml 

  = 91 x fp 

  = 91 x 100 

  = 9.100 µg/ml 

  = 0,910 mg/ml 

b. Replikasi II 

x =   

  = 90,8 µg/ml 

  = 90,8 x fp 

  = 90,8 x 100 

  = 9.080 µg/ml 

  = 0,908 mg/ml 

c. Replikasi III 

x =   

  = 90,6 µg/ml 

  = 90,6 x fp 

  = 90,6 x 100 

  = 9.060 µg/ml 

  = 0,906 mg/ml 

 

 

 

 

 

 

2. Konsentrasi amonium sulfat 

a. Konsentrasi 25% 

a) Replikasi I 

x =   

  = 63,4 µg/ml 

  = 63,4 x fp 

  = 63,4 x 100 

  = 6.340 µg/ml 

  = 0,634 mg/ml 

b) Replikasi II 

x =   

  = 64,4µg/ml 

  = 64,4 x fp 

  = 64,4 x 100 

  = 6.440 µg/ml 

  = 0,644 mg/ml 

c) Replikasi III 

x =   

  = 63,8 µg/ml 

  = 63,8 x fp 

  = 63,8 x 100 

  = 6.380 µg/ml 

  = 0,638 mg/ml 
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b. Konsentrasi 50% 

a) Replikasi I 

x =   

  = 70,8 µg/ml 

  = 70,8 x fp 

  = 70,8 x 100 

  = 7.080 µg/ml 

  = 0,708 mg/ml 

b) Replikasi II 

x =   

  = 71,7 µg/ml 

  = 71,7 x fp 

  = 71,7 x 100 

  = 7.170 µg/ml 

  = 0,717 mg/ml 

c) Replikasi III 

x =   

  = 70,6 µg/ml 

  = 70,6 x fp 

  = 70,6 x 100 

  = 7.060 µg/ml 

  = 0,706 mg/ml 

 

 

 

 

 

 

c. Konsentrasi 75% 

a) Replikasi I 

x =   

  = 74,9 µg/ml 

  = 74,9 x fp 

  = 74,9 x 100 

  = 7.490 µg/ml 

  = 0,749 mg/ml 

b) Replikasi II 

x =   

  = 75,7 µg/ml 

  = 75,7 x fp 

  = 75,7 x 100 

  = 7.570 µg/ml 

  = 0,757 mg/ml 

c) Replikasi III 

x =   

  = 75.1 µg/ml 

  = 75.1 x fp 

  = 75.1 x 100 

  = 7.510 µg/ml 

  = 0,751 mg/ml 
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d. Konsentrasi 100% 

a) Replikasi I 

x =   

  = 94,6 µg/ml 

  = 94,6 x fp 

  = 94,6 x 100 

  = 9.460 µg/ml 

  = 0,946 mg/ml 

b) Replikasi II 

x =   

  = 94.4 µg/ml 

  = 94.4 x fp 

  = 94.4 x 100 

  = 9.440 µg/ml 

  = 0,944 mg/ml 

c) Replikasi III 

x =   

  = 94.2 µg/ml 

  = 94.2 x fp 

  = 94.2 x 100 

  = 9.420 µg/ml 

  = 0,942 mg/ml 
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Lampiran 14. Hasil SPSS protein total 

Sampel 

Kadar 

(1) 

mg/ml 

Kadar 

(2) 

mg/ml 

Kadar 

(3) 

mg/ml 

Rata-rata ± 

SD 

Ekstrak kasar 0,910 0,908 0,906 0,908 ± 0,002 

Konsentrasi 

amonium sulfat 

    

Konsentrasi 25% 0,634 0,644 0,638 0,639 ± 0,005 

Konsentrasi 50% 0,708 0,717 0,706 0,710 ± 0,005 

Konsentrasi 75% 0,749 0,757 0,751 0,752 ± 0,004 

Konsentrasi 100% 0,946 0,944 0,942 0,944 ± 0,002 

 

Tests of Normality 

 

Kelompok 

Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Kadar_Protein Ekstrak kasar .175 3 . 1.000 3 1.000 

Konsentrasi 25% .219 3 . .987 3 .780 

Konsentrasi 50% .321 3 . .881 3 .328 

Konsentrasi 75% .191 3 . .997 3 .900 

Konsentrasi 100% .175 3 . 1.000 3 1.000 

a. Lilliefors Significance Correction 

 

Oneway 

Test of Homogeneity of Variances 

Kadar_Protein   
Levene Statistic df1 df2 Sig. 

1.405 4 10 .301 

 

ANOVA 

Kadar_Protein   

 Sum of Squares df Mean Square F Sig. 

Between Groups .205 4 .051 2616.680 .000 

Within Groups .000 10 .000   

Total .205 14    
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Post Hoc Tests 

Multiple Comparisons 

Dependent Variable:   Kadar_Protein   
Tukey HSD   

(I) Kelompok (J) Kelompok 

Mean 

Difference 

(I-J) Std. Error Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Ekstrak 

kasar 

Konsentrasi 25% .269333* .003615 .000 .25744 .28123 

Konsentrasi 50% .197667* .003615 .000 .18577 .20956 

Konsentrasi 75% .156667* .003615 .000 .14477 .16856 

Konsentrasi 100% -.036000* .003615 .000 -.04790 -.02410 

Konsentrasi 

25% 

Ekstrak kasar -.269333* .003615 .000 -.28123 -.25744 

Konsentrasi 50% -.071667* .003615 .000 -.08356 -.05977 

Konsentrasi 75% -.112667* .003615 .000 -.12456 -.10077 

Konsentrasi 100% -.305333* .003615 .000 -.31723 -.29344 

Konsentrasi 

50% 

Ekstrak kasar -.197667* .003615 .000 -.20956 -.18577 

Konsentrasi 25% .071667* .003615 .000 .05977 .08356 

Konsentrasi 75% -.041000* .003615 .000 -.05290 -.02910 

Konsentrasi 100% -.233667* .003615 .000 -.24556 -.22177 

Konsentrasi 

75% 

Ekstrak kasar -.156667* .003615 .000 -.16856 -.14477 

Konsentrasi 25% .112667* .003615 .000 .10077 .12456 

Konsentrasi 50% .041000* .003615 .000 .02910 .05290 

Konsentrasi 100% -.192667* .003615 .000 -.20456 -.18077 

Konsentrasi 

100% 

Ekstrak kasar .036000* .003615 .000 .02410 .04790 

Konsentrasi 25% .305333* .003615 .000 .29344 .31723 

Konsentrasi 50% .233667* .003615 .000 .22177 .24556 

Konsentrasi 75% .192667* .003615 .000 .18077 .20456 

*. The mean difference is significant at the 0.05 level. 
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Lampiran 15. Tanda bukti uji aktivitas SOD 
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Lampiran 16. Hasil uji aktivitas SOD 
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Lampiran 17. Perhitungan persen inhibisi 

% Inhibisi =  x 100% 

1. Kontrol positif 

a. Replikasi I 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 87,302% 

b. Replikasi II 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 90,476% 

c. Replikasi III 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 88,889% 

2. Kontrol negatif 

a. Replikasi I 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 1,587% 

b. Replikasi II 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 0,000% 

c. Replikasi III 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 3,175% 
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3. Ekstrak kasar 

a. Replikasi I 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 71,429% 

b. Replikasi II 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 76,190% 

c. Replikasi III 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 82,540% 

4. Konsentrasi amonium sulfat 

a. Konsentrasi 25% 

a) Replikasi I 

% Inhibisi  =  x 100% 

  =  x 100% 

  = 25,397% 

b) Replikasi II 

% Inhibisi  =  x 100% 

  =  x 100% 

  = 22,222% 

c) Replikasi III 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 23,810% 
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b. Konsentrasi 50% 

a) Replikasi I 

% Inhibisi  =  x 100% 

  =  x 100% 

  = 60,317% 

b) Replikasi II 

% Inhibisi  =  x 100% 

  =  x 100% 

  = 65,079% 

c) Replikasi III 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 69,841% 

c. Konsentrasi 75% 

a) Replikasi I 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 77,778% 

b) Replikasi II 

% Inhibisi  =  x 100% 

  =  x 100% 

  = 69,841% 

c) Replikasi III 

% Inhibisi  =  x 100% 

  =  x 100% 

  = 63,492% 
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d. Konsentrasi 100% 

a) Replikasi I 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 82,540% 

b) Replikasi II 

% Inhibisi  =  x 100% 

  =  x 100% 

  = 88,889% 

c) Replikasi III 

% Inhibisi  =  x 100% 

 =  x 100% 

 = 77,778% 
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Lampiran 18. Hasil SPSS uji aktivitas SOD 

Sampel 

%inhibisi 

(1) 

% 

%inhibisi 

(2) 

% 

%inhibisi 

(3) 

% 

Rata-rata ± SD 

Kontrol positif 87,302 90,476 88,889 88,889 ± 1,587 

Kontrol negatif 1,587 0,000 3,175   1,587 ± 1,587 

Ekstrak kasar 71,429 76,190 82,540 76,720 ± 5,574 

Konsentrasi 

amonium sulfat 

    

Konsentrasi 25% 25,397 22,222 23,810 23,810 ± 1,587 

Konsentrasi 50% 60,317 65,079 69,841 65,079 ± 4,762 

Konsentrasi 75% 77,778 69,841 63,492 70,370 ± 7,158 

Konsentrasi 100% 82,540 88,889 77,778 83,069 ± 5,574 

 

Tests of Normality 

 

Kelompok 

Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Persen_Inhibisi Kontrol positif .175 3 . 1.000 3 1.000 

Kontrol negatif .175 3 . 1.000 3 1.000 

Ekstrak kasar .205 3 . .993 3 .843 

Konsentrasi 25% .175 3 . 1.000 3 1.000 

Konsentrasi 50% .175 3 . 1.000 3 1.000 

Konsentrasi 75% .196 3 . .996 3 .878 

Konsentrasi 100% .204 3 . .993 3 .843 

a. Lilliefors Significance Correction 

 

Oneway 

Test of Homogeneity of Variances 

Persen_Inhibisi   
Levene Statistic df1 df2 Sig. 

1.351 6 14 .299 

 

ANOVA 

Persen_Inhibisi   

 Sum of Squares df Mean Square F Sig. 

Between Groups 19457.226 6 3242.871 158.062 .000 

Within Groups 287.231 14 20.517   

Total 19744.458 20    
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Post Hoc Tests 

Multiple Comparisons 

Dependent Variable:   Persen_Inhibisi   
Tukey HSD   

(I) 

Kelompok (J) Kelompok 

Mean 

Difference 

(I-J) Std. Error Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Kontrol 

positif 

Kontrol negatif 87.301667* 3.698334 .000 74.67339 99.92995 

Ekstrak kasar 12.169333 3.698334 .062 -.45895 24.79761 

Konsentrasi 

25% 

65.079333* 3.698334 .000 52.45105 77.70761 

Konsentrasi 

50% 

23.810000* 3.698334 .000 11.18172 36.43828 

Konsentrasi 

75% 

18.518667* 3.698334 .003 5.89039 31.14695 

Konsentrasi 

100% 

5.820000 3.698334 .700 -6.80828 18.44828 

Kontrol 

negative 

Kontrol positif -87.301667* 3.698334 .000 -99.92995 -74.67339 

Ekstrak kasar -75.132333* 3.698334 .000 -87.76061 -62.50405 

Konsentrasi 

25% 

-22.222333* 3.698334 .000 -34.85061 -9.59405 

Konsentrasi 

50% 

-63.491667* 3.698334 .000 -76.11995 -50.86339 

Konsentrasi 

75% 

-68.783000* 3.698334 .000 -81.41128 -56.15472 

Konsentrasi 

100% 

-81.481667* 3.698334 .000 -94.10995 -68.85339 

Ekstrak 

kasar 

Kontrol positif -12.169333 3.698334 .062 -24.79761 .45895 

Kontrol negatif 75.132333* 3.698334 .000 62.50405 87.76061 

Konsentrasi 

25% 

52.910000* 3.698334 .000 40.28172 65.53828 

Konsentrasi 

50% 

11.640667 3.698334 .080 -.98761 24.26895 

Konsentrasi 

75% 

6.349333 3.698334 .617 -6.27895 18.97761 

Konsentrasi 

100% 

-6.349333 3.698334 .617 -18.97761 6.27895 

Konsentras

i 25% 

Kontrol positif -65.079333* 3.698334 .000 -77.70761 -52.45105 

Kontrol negatif 22.222333* 3.698334 .000 9.59405 34.85061 

Ekstrak kasar -52.910000* 3.698334 .000 -65.53828 -40.28172 

Konsentrasi 

50% 

-41.269333* 3.698334 .000 -53.89761 -28.64105 

Konsentrasi 

75% 

-46.560667* 3.698334 .000 -59.18895 -33.93239 

Konsentrasi 

100% 

-59.259333* 3.698334 .000 -71.88761 -46.63105 

Konsentras

i 50% 

Kontrol positif -23.810000* 3.698334 .000 -36.43828 -11.18172 

Kontrol negatif 63.491667* 3.698334 .000 50.86339 76.11995 
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Ekstrak kasar -11.640667 3.698334 .080 -24.26895 .98761 

Konsentrasi 

25% 

41.269333* 3.698334 .000 28.64105 53.89761 

Konsentrasi 

75% 

-5.291333 3.698334 .778 -17.91961 7.33695 

Konsentrasi 

100% 

-17.990000* 3.698334 .004 -30.61828 -5.36172 

Konsentras

i 75% 

Kontrol positif -18.518667* 3.698334 .003 -31.14695 -5.89039 

Kontrol negatif 68.783000* 3.698334 .000 56.15472 81.41128 

Ekstrak kasar -6.349333 3.698334 .617 -18.97761 6.27895 

Konsentrasi 

25% 

46.560667* 3.698334 .000 33.93239 59.18895 

Konsentrasi 

50% 

5.291333 3.698334 .778 -7.33695 17.91961 

Konsentrasi 

100% 

-12.698667* 3.698334 .048 -25.32695 -.07039 

Konsentras

i 100% 

Kontrol positif -5.820000 3.698334 .700 -18.44828 6.80828 

Kontrol negatif 81.481667* 3.698334 .000 68.85339 94.10995 

Ekstrak kasar 6.349333 3.698334 .617 -6.27895 18.97761 

Konsentrasi 

25% 

59.259333* 3.698334 .000 46.63105 71.88761 

Konsentrasi 

50% 

17.990000* 3.698334 .004 5.36172 30.61828 

Konsentrasi 

75% 

12.698667* 3.698334 .048 .07039 25.32695 

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

 

 

 

 

 

 

 


