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Lampiran 1. Bagan Alir Penelitian 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

Larutan hasil perendaman 

dengan NaOH 

Kulit 1 

0,025 M 

 

Kulit 2 

0,05 M 

 

Kulit 3 

0,075 M 

 

Kulit 4 

0,1  M 

 

Kulit hasil perendaman 

terbaik 

Kulit hasil perendaman 

dengan butil alkohol 10% 

Kulit A1 

0,5 M 

 

Kulit A3 

1 M 

 

Kulit A2 

0,75 M 

 

Uji DP 1,2,3,4 dan 5 Jam 

Filtrat Endapan 

Uji lowry 

- Direndam dengan NaOH 1:10 b/v selama 12 jam 

Kulit Ikan Tawes 

- Direndam dengan butil alkohol 10 % 1:10 b/v selama 24 jam 

- Direndam dengan CH3COOH 1:15 b/v selama 1,2,3,4 dan 5 jam 

Kulit dengan DP terbaik 

- Disaring dengan kain saring  

Analisis Proksimat (Kadar air, abu dan protein) 
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Endapan kolagen 

Kolagen Kering 

- Disalting Out dengan NaCl 2,6 M selama 24 jam 

- Diendapkan dengan sentrifus pada kecepatan 8000 rpm, 

4 0C, 20 menit 

- Dimasukkan ke dalam membran selofan  

- Membram yang berisi kolagen direndam dengan 

CH3COOH 0.1 M, diganti setiap 2 jam, (diulangi 12 kali 

dengan asam asetat yang baru) 

- Membram yang berisi kolagen direndam di dalam akuades, 

diganti setiap 2 jam sampai pH 5 atau lebih. 

- Dikeringkan dengan freeze dryer, 24 jam. 

 

 

- Dikarakterisasi 

Analisis Rendamen 

kadar    air (41.103 

AOAC 2006) 

kadar abu (41.103 

AOAC 2006) 

 

pH (Apriyantono, 

dkk., 1989) 

kadar protein 

(AOAC 2005)  

komposisi asam amino 

(UPLC) (Nollet, 1992) 

gugus fungsi (FTIR) 

(Muyonga, dkk., 2004) 
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Lampiran 2. Perhitungan Kadar Air  

a) Kadar air kulit Ikan Tawes 

Kadar air (%) = 
D - ((A + C) - A)

D
 x   100% 

Contoh perhitungan 

 Kadar air (%) = 
2,0045 - (48,8122 - 48,0745)

2,0045
 x 100% 

              = 63,19 % 

No. Bobot kosong 

cawan (g) 

A 

Bobot cawan 

+ sampel (g) 

B 

Bobot 

konstan (g) 

C 

Bobot awal 

sampel (g) 

D 

Kadar air 

(%) 

1 48,0745 50,0790 48,8122 2,0045 63,19 

2 48,9937 50,9759 49,6909 1,9822 64,82 

Rata – rata 64,005 

 

b) Kadar air kolagen Kulit Ikan Tawes 

No. Bobot kosong 

cawan (g) 

A 

Bobot cawan 

+ sampel (g) 

B 

Bobot 

konstan (g) 

C 

Bobot awal 

sampel (g) 

D 

Kadar air 

(%) 

1 20,8700 21,0701 21,0419 0,2001 14,00 

2 28,9522 29,1532 29,1176 0,2010 17,61 

Rata – rata 15,81 
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Lampiran 3. Perhitungan Kadar Abu 

a) Kadar abu kulit ikan Tawes 

Kadar Abu (%) = 
C - A

(B-A) X (1-(kadar air/100))
 x 100% 

Contoh perhitungan 

Kadar Abu (%) = 
26,8397 - 26,8295

(31,7237-26,8295) X (1-(64,005/100))
 x 100% 

                         = 0,33 % 

No. Bobot kosong 

cawan (g) 

A 

Bobot cawan + 

sampel (g) 

B 

Bobot 

konstan 

C 

Kadar abu 

(%) 

1 26,8295 31,7237 26,8397 0,33 

2 26,9550 31,9717 26,9652 0,32 

Rata – rata 0,3221 

 

b) Kadar abu kolagen kulit ikan tawes 

No. Bobot kosong 

cawan (g) 

A 

Bobot cawan + 

sampel (g) 

B 

Bobot 

konstan 

C 

Kadar abu 

(%) 

1 20,8700 21,0701 20,8702 0,12 

2 28,9522 29,1532 28,9525 0,17 

Rata – rata 0,15 
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Lampiran 4. Perhitungan Kadar Protein 

a) Protein kulit ikan tawes 

Protein (%)=
(V1-V2) x N x 14,007 x FK 

W X 1000
 x 100% 

Contoh perhitungan 

Protein (%) =
(56,5-0) x 10,8 x 14,007 x 6,25 

1,0052 X 1000
 x 100% 

                                           =  53,1428 %  

No. Volume HCl 

(V1) 

Normalitas 

HCl standar 

Berat 

sampel (g) 

(W) 

Kadar 

protein (%) 

1 56,5 10,8 1,0052 53,1428 

2 55,0 10,8 1,0001 51,9957 

Rata – rata 52,5693 

 

b) Protein kolagen kulit ikan tawes 

No. Volume HCl 

(V1) 

Normalitas 

HCl standar 

Berat 

sampel (g) 

W 

Kadar 

protein (%) 

1 38,4 10,8 0,49 74,09 
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Lampiran 5. Perhitungan rendamen Kolagen 

Rendamen Kolagen (%) =
Berat kolagen kering (g) 

Berat bahan baku kulit (g)
 x 100% 

Rendamen Kolagen (%) =
2,4130 gram

84,8343 gram
 x 100% 

Rendamen kolagen (%)   = 2,84 % 
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Lampiran 6. Perhitungan Derajat Pengembangan (DP) 

DP (%) =
(B-A) 

(A)
 x 100% 

Contoh perhitungan 

DP (%) =
16,8118 - 3,0688  

3,0688
 x 100% 

DP (%) = 447,8297 % 

Waktu [NaOH] 

(M) 

C (g) D (g) A (g) E (g) B (g) DP (%) 

1 jam 0.50 63.5431 66.6119 3.0688 80.3549 16.8118 447.8297 

0.75 63.1662 66.2126 3.0464 83.2677 20.1015 559.8444 

1.00 61.8862 64.8939 3.0077 88.5680 26.6818 787.1164 

2 jam 0.50 64.2459 67.2492 3.0033 83.6817 19.4358 547.1481 

0.75 63.5411 66.5848 3.0437 89.6697 26.1286 758.4485 

1.00 63.4603 66.4874 3.0271 93.1983 29.7380 882.3923 

3 jam 0.50 35.8168 38.8528 3.0360 58.6157 22.7989 650.9519 

0.75 30.6844 33.6894 3.0050 58.4672 27.7828 824.5524 

1.00 30.6640 33.6661 3.0021 64.8790 34.2150 1039.702 

4 jam 0.50 55.7748 58.8198 3.0450 79.2087 23.4339 669.5862 

0.75 61.8884 64.9235 3.0351 93.9098 32.0214 955.0361 

1.00 35.7655 38.8548 3.0893 74.3522 38.5867 1149.043 

5 jam 0.50 64.2636 67.3335 3.0699 89.1801 24.9165 711.6388 

0.75 63.6564 66.7645 3.1081 99.5863 35.9299 1056.008 

1.00 63.4739 66.4888 3.0149 99.7519 36.2780 1103.290 

 

Keterangan : 

A  = bobot kulit sebelum perendaman 

B  = bobot kulit setelah perendaman 

C  = bobot gelas kosong 

D  = bobot gelas + kulit sebelum perendaman 

E  = bobot gelas + kulit setelah perendaman 

DP  = derajat pengembangan 
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Lampiran 7. Data Uji Lowry Larutan NaOH Hasil Perendaman 

1. Absorbansi larutan standar BSA 

[BSA] 

(mg/mL) 

A (λ = 698 

nm) 

0.1 0.513 

0.2 0.848 

0.3 1.066 

0.4 1.301 

0.5 1.481 

 

 

2. Contoh perhitungan kadar protein terlarut 

Kadar protein =
y - 0,3251

2,389
 x FP 

Kadar protein =
0,616 - 0,3251 

2,389
 x 50 

3. Konsentrasi protein dalam larutan NaOH sisa perendaman kulit 

Sampel Pengulangan 
A (λ = 698 

nm) 

[Protein] 

(mg/mL) 

[Protein] Rerata 

(mg/mL) 

0.025 M 
Simplo 0.616 6.09 

6.87 
Duplo 0.691 7.66 

0.050 M 
Simplo 0.713 8.12 

8.41 
Duplo 0.741 8.70 

0.075 M 
Simplo 0.758 9.06 

10.49 
Duplo 0.895 11.93 

0.100 M 
Simplo 0.736 8.60 

9.45 
Duplo 0.817 10.30 

y = 2.389x + 0.3251

R² = 0.9877

0

0.5

1

1.5

2

0 0.1 0.2 0.3 0.4 0.5 0.6A
 (

λ
 =

 6
9
8
 n

m
)

[BSA] (mg/mL)

Kurva Standar BSA

=  6,09 mg/mL 
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Lampiran 8. Spektrum infra merah kolagen kulit ikan tawes 
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Lampiran 9. Spektrum inframerah kolagen komersial 
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Lampiran 10. Perhitungan Kadar Asam Amino Kolagen 

Kadar asam amino (mg/kg : mg/L) = 
A/B x C std/1000000 x BM x Va x FP  

Wx atau Vx
 

Kadar Asam Amino (%)                   =  
Kadar asam amino (mg/Kg : mg/L) 

1000
 

 

Contoh Perhitungan;  

Kadar asam amino (mg/kg : mg/L) =
32,72/1,01 x 100/1000000 x 75.07 x 1000 x 1000  

0,1031
 

              = 235528,06 

Kadar Asam Amino (%)                     = 
235528,06 

1000
 = 23,55 % 

 

Keterangan: 

A  : Rasio sampel 

B  : Rasio standar 

Ax : Luas area analit asam amino 

A IS  : Luas area internal standar 

C Std  : Konsentrasi larutan standar asam amino (pmol/μL) 

BM  : Bobot molekul asam amino (mg/mmol) 

Va : Volume akhir sampel (μL)  

FP  : Faktor pengenceran 

Wx  : bobot penimbangan sampel (g) 

Vx  : Volume pemipetan sampel (mL) 
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Lampiran 11. Data Penentuan Komposisi Asam Amino Kolagen (UPLC) 
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Lampiran 12. Kromatogram analisis asam amino kolagen kulit ikan tawes 
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Lampiran 13. Kromatogram standar asam amino 
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Lampiran 13. Tahap Optimasi Ekstraksi Kolagen Kulit Ikan Tawes 

1. Deproteinasi dengan larutan NaOH 

 

2. Perendaman kulit dengan butil alkohol 

  

3. Ekstraksi dengan larutan CH3COOH 
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4. Penyaringan kulit  

  

5. Salting out dengan NaCl 

  
 

6. Dialisis 
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7. Uji proksimat 
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8. Sentrifugasi 

  
 

9. FTIR 

 
 

10. UPLC 

 


