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LAMPIRAN 

Lampiran 1. Skema Kerja Penelitian 

 

  

Sampel Rumput laut 

(Sargassum siliquosum) 

Disonikasi  

(Ultrasound Assisted Extraction) 

 

- Sortasi basah 

- Pencucian 

- Perajangan 

- Pengeringan 

- Sortasi kering 

- Penggilingan 

 

 
Sampel dibebas lemak 

Disentrifugasi 

Difreeze drying 

Analisis Kjedhal 

- pH (7,8,9) 

- waktu (60,90,120 menit) 

 

 

- 30 menit 

 

 

Kesimpulan 

Pembahasan 
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Lampiran 2. Perhitungan Rendemen  

%Rendemen =  
𝐵𝑜𝑏𝑜𝑡 𝐸𝑘𝑠𝑡𝑟𝑎𝑘

𝐵𝑜𝑏𝑜𝑡 𝑠𝑖𝑚𝑝𝑙𝑖𝑠𝑖𝑎
 x 100 % 

1) pH 8, 90 menit 
0,148

10
 x 100 % = 1,48% 

 

2) pH 9, 90 menit 
0,179

10
 x 100 % = 1,79% 

 

3) pH 8, 120 menit 
0,091

10
 x 100 % = 0,91% 

 

4) pH 8, 90 menit 
0,098

10
 x 100 % = 0,98% 

 

5) pH 8, 90 menit 
0,162

10
 x 100 % = 1,62% 

 

6) pH 8, 90 menit 
0,130

10
 x 100 % = 1,30% 

 

7) pH 9, 60 menit 
0,069

10
 x 100 % = 0,69% 

 

8) pH 7, 90 menit 
0,089

10
 x 100 % = 0,89% 

 

9) pH 7, 60 menit 
0,133

10
 x 100 % = 1,33% 
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10)  pH 7, 120 menit 
0,160

10
 x 100 % = 1,60% 

 

11)  pH 9, 120 menit 
0,176

10
 x 100 % = 1,76% 

 

12)  pH 8, 60 menit 
0,116

10
 x 100 % = 1,16% 

 

13)  pH 8, 90 menit 
0,156

10
 x 100 % = 1,56% 
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Lampiran 3. Analisis Kadar Protein 

Lampiran 3.1 Data Perhitungan Analisis Kadar Protein 

No Kode Sampel 
Berat 

sampel 
Volume 
titrasi 

Faktor 
pengencer 

Hasil 
perhitungan 

1 P01NH 0,049 1,60 10 29,43 

2 P02NH 0,079 4,30 10 49,06 

3 P03NH 0,015 0,72 10 43,26 

4 P04NH 0,082 3,10 10 34,07 

5 P05NH 0,048 1,95 10 36,61 

6 P06NH 0,054 2,20 10 36,72 

7 P07NH 0,031 1,46 10 42,45 

8 P08NH 0,043 1,40 10 29,34 

9 P09NH 0,040 1,92 10 43,26 

10 P10NH 0,073 2,95 10 36,42 

11 P11NH 0,068 2,52 10 33,40 

12 P12NH 0,004 0,13 10 29,29 

13 P13NH 0,063 2,70 10 38,63 
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Lampiran 3.2 Data Hasil Analisis Kadar Protein 
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Lampiran 4. Data Hasil Minitab Ver 18 

Lampiran 4.1 Data Hasil Analysis of Variance % rendemen 

Central Composite DesignDesign Summary 

Factors: 2 Replicates: 1 

Base runs: 13 Total runs: 13 

Base blocks: 1 Total blocks: 1 

 
α = 1,41421 

Two-level factorial: Full factorial 

Point Types 

Cube points: 4 

Center points in cube: 5 

Axial points: 4 

Center points in axial: 0 

 

Response Surface Regression: Persen Rendemen versus pH; Waktu 
Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Model 5 0,48727 0,09745 0,64 0,679 

  Linear 2 0,22742 0,11371 0,74 0,509 

    pH 1 0,02940 0,02940 0,19 0,674 

    Waktu 1 0,19802 0,19802 1,30 0,292 

  Square 2 0,09986 0,04993 0,33 0,732 

    pH*pH 1 0,04304 0,04304 0,28 0,612 

    Waktu*Waktu 1 0,08966 0,08966 0,59 0,469 

  2-Way Interaction 1 0,16000 0,16000 1,05 0,340 

    pH*Waktu 1 0,16000 0,16000 1,05 0,340 

Error 7 1,06980 0,15283       

  Lack-of-Fit 3 0,80372 0,26791 4,03 0,106 

  Pure Error 4 0,26608 0,06652       

Total 12 1,55708          
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Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

0,390933 31,29% 0,00% 0,00% 

 

Coded Coefficients 

Term Coef SE Coef T-Value P-Value VIF 

Constant 1,339 0,162 8,25 0,000    

pH 0,070 0,160 0,44 0,674 1,00 

Waktu 0,182 0,160 1,14 0,292 1,00 

pH*pH 0,125 0,235 0,53 0,612 1,17 

Waktu*Waktu -0,180 0,235 -0,77 0,469 1,17 

pH*Waktu 0,200 0,195 1,02 0,340 1,00 

 

Regression Equation in Uncoded Units 

Persen 
Rendemen 

= 11,4 - 2,53 pH - 0,0112 Waktu + 0,125 pH*pH 
- 0,000200 Waktu*Waktu 
+ 0,00667 pH*Waktu 

 

Fits and Diagnostics for Unusual Observations 

Obs 
Persen 

Rendemen Fit Resid 
Std 

Resid  

10 1,600 1,195 0,405 2,26 R 

R  Large residual 

 
Response Optimization: Persen Rendemen 
Parameters 

Response Goal Lower Target Upper Weight Importance 

Persen Rendemen Maximum 0,69 1,79    1 1 

 

Solution 

Solution pH Waktu 

Persen 
Rendemen 

Fit 
Composite 
Desirability 

1 9 120 1,73494 0,949948 

 

Multiple Response Prediction 

Variable Setting 
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pH 9 

Waktu 120 

Response Fit SE Fit 95% CI 95% PI 

Persen Rendemen 1,735 0,348 (0,913; 2,557) (0,498; 2,972) 

 

Lampiran 4.2 Data Hasil Analysis of Variance % Kadar protein 

Central Composite Design 
Design Summary 

Factors: 2 Replicates: 1 

Base runs: 13 Total runs: 13 

Base blocks: 1 Total blocks: 1 

α = 1,41421 
Two-level factorial: Full factorial 
 

Point Types 

Cube points: 4 

Center points in cube: 5 

Axial points: 4 

Center points in axial: 0 

 

Response Surface Regression: Kadar Protein versus pH; Waktu 
Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Model 5 85,406 17,081 0,32 0,883 

  Linear 2 42,696 21,348 0,41 0,681 

    pH 1 42,082 42,082 0,80 0,401 

    Waktu 1 0,614 0,614 0,01 0,917 

  Square 2 41,488 20,744 0,39 0,688 

    pH*pH 1 31,621 31,621 0,60 0,464 

    Waktu*Waktu 1 0,581 0,581 0,01 0,919 

  2-Way Interaction 1 1,221 1,221 0,02 0,883 

    pH*Waktu 1 1,221 1,221 0,02 0,883 

Error 7 368,241 52,606       

  Lack-of-Fit 3 317,666 105,889 8,37 0,034 
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  Pure Error 4 50,575 12,644       

Total 12 453,647          

 

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

7,25299 18,83% 0,00% 0,00% 

 

Coded Coefficients 

Term Coef SE Coef T-Value P-Value VIF 

Constant 35,30 3,01 11,72 0,000    

pH 2,65 2,96 0,89 0,401 1,00 

Waktu -0,32 2,96 -0,11 0,917 1,00 

pH*pH 3,38 4,36 0,78 0,464 1,17 

Waktu*Waktu 0,46 4,36 0,11 0,919 1,17 

pH*Waktu -0,55 3,63 -0,15 0,883 1,00 

 

Regression Equation in Uncoded Units 

Kadar 
Protein 

= 222 - 49,8 pH + 0,04 Waktu + 3,38 pH*pH 
+ 0,00051 Waktu*Waktu 
- 0,018 pH*Waktu 

 

Fits and Diagnostics for Unusual Observations 

Obs 
Kadar 

Protein Fit Resid Std Resid  

9 43,26 36,26 7,00 2,11 R 

11 33,40 40,92 -7,52 -2,26 R 

R  Large residual 

 

Parameters 

Response Goal Lower Target Upper Weight Importance 

Kadar Protein Maximum 29,29 49,06    1 1 

 

Solution 

Solution pH Waktu 

Kadar 
Protein 

Fit 
Composite 
Desirability 

1 9 60 42,6620 0,676380 
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Multiple Response Prediction 

Variable Setting 

pH 9 

Waktu 60 

Response Fit SE Fit 95% CI 95% PI 

Kadar Protein 42,66 6,45 (27,42; 57,91) (19,71; 65,61) 
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Lampiran 5. Dokumentasi Penelitian 

  

Gambar 15. Penimbangan  sampel basah Gambar 16. Pencucian sampel 

  

Gambar 17. Perajangan sampel 
Gambar 18. Pengeringan dibawah sinar 

matahari 

  
Gambar 19. Pengeringan di dalam oven Gambar 20. Penimbangan sampel kering 

 
 

Gambar 20. penggilingan Gambar 21. Serbuk simplisia 
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Gambar 22. Penghilangan lemak dengan 

menggunakan pelarut heksan 
Gambar 23. Pengeringan di lemari asam 

  

Gambar 24. Penimbangan 10 g sampel 
untuk ekstraksi 

Gambar 25. Sampel dilarutkan dengan 
menggunakan pelarut air/aquadest  

  
Gambar 26. Pengukuran pH sesuai 

dengan perlakuan 
Gambar 27. sampel diesktraksi 
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Gambar 28. Sampel disaring Gambar 29. pH sampel diatur menjadi 3 

  
Gambar 30. Penambahan ammonium 

sulfat 
Gambar 31. Sampel didiamkan selama 1 

malam di dalam kulkas 

  

Gambar 32. Sampel disentrifugasi Gambar 33. Hasil sentrifugasi 

  

Gambar 34. Penimbangan cawan porselin 
kosong untuk ekstrak 

Gambar 35. Dihasilkan ekstrak kental 
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Gambar 36. Sampel difreeze drying Gambar 37. Ekstrak kering 

  
Gambar 38. Cawan porselin+ ekstrak 

kering 
Gambar 39. Analisis protein 
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Lampiran 6. Determinasi Tanaman 

 

  



44 

 

 

 

 


