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Lampiran 1. Bagan Alir Penelitian



26

Lampiran 2. Bagan Kerja

1. Produksi kolagen

2. Karakterisasi kolagen

2.1 Analisis kadar air

2.2 Analisis kadar abu
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2.3 Analisis kadar protein

2.4 Uji pH

2.5 Uji asam amino

2.5.1 Uji ninhidrin
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2.5.2 Uji xantoprotein

2.6 Analisis FTIR

3. Uji antioksidan

3.1 Pembuatan larutan standar kolagen TIT
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3.2 Pembuatan larutan standar asam askorbat

3.3 Uji aktivitas antioksidan kolagen TIT
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Lampiran 3. Peta Tempat Pengambilan Sampel
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Lampiran 4. Perhitungan Pembuatan Larutan

1. Pembuatan Larutan NaOH 500 mL 1 M dan Larutan NaOH 500 mL 0,1 M
g = V x M x Mr

= 0,25 L x 1 M x 40 g/mol
= 1 0 g

Larutan NaOH 1 M diencerkan menjadi 0,1 M
V1 x M1 = V2 x M2
V1 x 1 M = 500 mL x 0,1 M
V1 = 50 mL
V akuades = 450 mL

2. Pembuatan Na2EDTA
g = V x M x Mr

= 0,5 L x 0,5 M x 372 g/mol
= 93 g

3. Pembuatan Asam Asetat
M = 𝑀𝑎𝑠𝑠𝑎 𝑗𝑒𝑛𝑖𝑠 𝑥 % 𝑥 10

𝐵𝑒𝑟𝑎𝑡 𝑚𝑜𝑙𝑒𝑘𝑢𝑙

M = 1,05 𝑔/𝑐𝑚3 𝑥 100% 𝑥 10
60 𝑔/𝑚𝑜𝑙

M = 17,5 M
a). Konsentrasi 5 M

V1 x M1 = V2 x M2
V1 x 17,5 M = 100 x 5 M
V1 = 28,5 mL
V akuades = 71,5 mL

b). Konsentrasi 0,25 M
V1 x M1 = V2 x M2
V1 x 5 M = 100 x 0,25 M
V1 = 5 mL
V akuades = 95 mL

c). Konsentrasi 0,50 M
V1 x M1 = V2 x M2
V1 x 5 M = 100 x 0,50 M
V1 = 10 mL
V akuades = 90 mL

d). Konsentrasi 0,75 M
V1 x M1 = V2 x M2
V1 x 5 M = 100 x 0,75 M
V1 = 15 mL
V akuades = 85 mL
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Lampiran 5. Perhitungan Kadar Proksimat (Kadar Air, Kadar Abu, Kadar Protein
dan Kadar Lemak

a. Kadar Air
● Kadar Air Tulang Ikan Tawes

Kadar Air (%) = 𝐵−𝐶
𝐵−𝐴 𝑥 100%

Contoh perhitungan
Kadar Air (%) = 58, 0868 − 58.0412

58, 0868 − 57, 6795 𝑥 100%

= 0,0456
0,4073 𝑥 100%

= 11, 19%

● Kadar Air Kolagen Tulang Ikan Tawes
Kadar Air (%) = 𝐵−𝐶

𝐵−𝐴 𝑥 100%
Contoh perhitungan
Kadar Air (%) = 35, 9400 − 35.8724

35, 9400 − 35,5364 𝑥 100%

= 0,0676
0,4036 𝑥 100%

= 16, 74 %

b.

b. Kadar Abu

● Kadar Abu Tulang Ikan Tawes
Kadar Abu (%) = 𝐶−𝐴

𝐵−𝐴 𝑥 100%
Contoh perhitungan
Kadar Abu (%) = 57, 8945 − 57.6795

58, 0868 − 57, 6795 𝑥 100%

= 0, 215
0, 4073 𝑥 100%

= 52, 78 %

No. Bobot cawan
kosong (g)

A

Bobot cawan +
sampel awal (g)

B

Bobot cawan +
sampel kering (g)

C

Kadar air
(%)

1. 57, 6795 58, 0868 58, 0412 11, 19

2. 58, 2210 58, 6144 58, 5707 11, 10

Rata-rata 11, 14

No. Bobot cawan
kosong (g)

A

Bobot cawan +
sampel awal (g)

B

Bobot cawan +
sampel kering (g)

C

Kadar air
(%)

1. 35, 5364 35, 9400 35, 8724 16, 74
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● Kadar Abu Kolagen Tulang Ikan Tawes
Kadar Abu (%) = 𝐶−𝐴

𝐵−𝐴 𝑥 100%
Contoh perhitungan
Kadar Abu (%) = 35,5402 − 35,5364

35,9400 − 35,5364 𝑥 100%

= 0, 0038
0, 4036 𝑥 100%

= 0,94 %

c. Kadar Protein

● kadar protein tulang ikan tawes
kadar protein (%) = 𝑉×𝑁×14×6,25×𝐹𝑃

𝑊𝑥1000 × 100%

Contoh perhitungan
kadar protein (%) = 𝑉×𝑁×14×6,25×𝐹𝑃

𝑊𝑥1000 × 100%

= 1,15×0,0103×14×6,25×50
0,2015𝑥1000 × 100%

= 51,8218
0,2015𝑥1000 × 100%

= 25,71 %

No. Bobot cawan
kosong (g)

A

Bobot cawan +
sampel awal (g)

B

Bobot cawan +
sampel diabukan (g)

C

Kadar abu
(%)

1. 57, 6795 58, 0868 57, 8945 52, 78

2. 58, 2210 58, 6144 58, 4258 52, 05

Rata-rata 52, 41

No. Bobot cawan
kosong (g)

A

Bobot cawan +
sampel awal (g)

B

Bobot cawan +
sampel diabukan (g)

C

Kadar abu
(%)

1. 35,5364 35,9400 35,5402 0,94

No. volume
titrasi
(mL)

Normalitas
larutan

faktor
pengenceran

berat sampel
(g)

Kadar
protein
(%)

1. 1,15 0,0103 50 0,2015 25,71

2. 1,1 0,0103 50 0,2007 24,69

Rata-rata 25,2
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● Kadar Protein Kolagen Tulang Ikan Tawes
kadar protein (%) = 𝑉×𝑁×14×6,25×𝐹𝑃

𝑊𝑥1000 × 100%

Contoh perhitungan
kadar protein (%) = 𝑉×𝑁×14×6,25×𝐹𝑃

𝑊𝑥1000 × 100%

= 3,1×0,0103×14×6,25×50
0,2500𝑥1000 × 100%

= 139,6937
250 × 100%

= 55,87 %

d. Kadar Lemak
kadar lemak (%) = FP × 𝐶−𝐵

𝐴 × 100%

Contoh perhitungan
kadar lemak (%) = 4 × 24,1131−24,1072

0,5007 × 100%

= 4 × 24,1131−24,1072
0,5007 × 100%

= 4 × 0,0059
0,5007 × 100%

= 4,71 %

No. volume
titrasi
(mL)

Normalitas
larutan

faktor
pengenceran

berat sampel
(g)

Kadar
protein
(%)

1. 3,1 0,0103 50 0,2500 55,87

No. Bobot sampel
awal (g)

A

Bobot cawan
kosong (g)

B

Bobot cawan +
sampel (g)

C

Kadar lemak
(%)

1. 0,5007 24,1072 24,1131 4,71

2. 0,5003 24,7622 24,7690 5,43

Rata-rata 5,07
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Lampiran 6. Perhitungan Derajat Pengembangan (DP)

Contoh perhitungan pada konsentrasi 0,75 M waktu perendaman 72 jam
DP (%) = (𝐵−𝐴)

𝐴 × 100%

= (2,8422−2,0007)
2,0007 × 100%

= 42,06%

Keterangan:

A = Bobot sampel sebelum direndam
B = Bobot sampel setelah direndam
C = Bobot kertas saring kosong
D = Bobot kertas saring + sampel sebelum direndam
E = Bobot kertas saring + sampel setelah direndam
DP = Derajat pengembangan

Waktu
(jam)

CH3COOH
(M)

A
(g)

B
(g)

C
(g)

D
(g)

E
(g)

DP
(%)

0,25 2,0004 2,1030 0,5102 2,5106 2,4757 5,12

24 0,50 2,0003 2,1022 0,4638 2,4641 2,4145 5,09

0,75 2,0002 2,1026 0,4957 2,4959 2,4740 5,11

0,25 2,0002 2,2129 0,8211 2,8213 3,0340 10,63

48 0,50 2,0004 2,3829 0,7801 2,7805 3,1630 19,12

0,75 2,0005 2,6973 0,8832 2,8837 3,5805 34,83

0,25 2,0005 2,7560 0,7671 2,7676 3,5231 37,76

72 0,50 2,0004 2,7661 0,7989 2,7993 3,5650 38,27

0,75 2,0007 2,8422 0,8349 2,8356 3,6782 42,06
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Lampiran 7. Perhitungan Rendemen Kolagen Tulang Ikan Tawes

Rendemen (%) = 𝐵𝑒𝑟𝑎𝑡 𝑘𝑜𝑙𝑎𝑔𝑒𝑛 𝑘𝑒𝑟𝑖𝑛𝑔 (𝑔)
𝐵𝑒𝑟𝑎𝑡 𝑏𝑎ℎ𝑎𝑛 𝑏𝑎𝑘𝑢 𝑡𝑢𝑙𝑎𝑛𝑔 (𝑔) × 100%

= 2,3008 (𝑔)
134 𝑔 × 100%

= 1,71%
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Lampiran 8. Spektrum Inframerah Kolagen Tulang Ikan Tawes
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Lampiran 9. Perhitungan Pembuatan Larutan Induk dan Deret Standar Antioksidan

1. Pembuatan larutan DPPH 0,4 mM
g = M. V. Mr

= 0,4 x10-3 M . 0,1 . 394,32
= 15,7728 x10-3 g
= 0,015 g

2. Pembuatan larutan induk asam askorbat
mg/L = mg/L
500 = mg/0,01 L
mg = 5 mg

= 0,005 g
diencerkan hingga 10 mg/L
V1 x M1 = V2 x M2

V1 x 500 mg/L = 10 mL x 10 mg/L
V1 = 0,2 mL
Volume metanol = 10 mL - 0,2 mL

= 9,8 mL
3. Pembuatan larutan induk kolagen 5000 mg/L

mg/L = mg/L
5000 = mg/0,01 L
mg = 50 mg

= 0,05 g
4. Pembuatan deret standar asam askorbat

Konsentrasi 0,25 mg/L
V1 x M1 = V2 x M2

V1 x 10 mg/L = 5 mL x 0,25 mg/L
V1 = 0,125 mL
Volume metanol = 5 mL - 1 mL - 0,25 mL

= 3,875 mL
Konsentrasi 0,5 mg/L
V1 x M1 = V2 x M2

V1 x 10 mg/L = 5 mL x 0,5 mg/L
V1 = 0,25 mL
Volume metanol = 5 mL - 1 mL - 0,25 mL

= 3,75 mL
Konsentrasi 1 mg/L
V1 x M1 = V2 x M2

V1 x 10 mg/L = 5 mL x 1 mg/L
V1 = 0,5 mL
Volume metanol = 5 mL - 1 mL - 0,5 mL

= 3,5 mL
Konsentrasi 2 mg/L
V1 x M1 = V2 x M2
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V1 x 10 mg/L = 5 mL x 2 mg/L
V1 = 1 mL
Volume metanol = 5 mL - 1 mL - 1 mL

= 3 mL
Konsentrasi 4 mg/L
V1 x M1 = V2 x M2

V1 x 10 mg/L = 5 mL x 4 mg/L
V1 = 2 mL
Volume metanol = 5 mL - 1 mL - 2 mL

= 2 mL

5. Pembuatan deret standar kolagen
Konsentrasi 200 mg/L
V1 x M1 = V2 x M2

V1 x 5000 mg/L = 5 mL x 200 mg/L
V1 = 0,2 mL
Volume metanol = 5 mL - 1 mL - 0,2 mL

= 3,8 mL
Konsentrasi 400 mg/L
V1 x M1 = V2 x M2

V1 x 5000 mg/L = 5 mL x 400 mg/L
V1 = 0,4 mL
Volume metanol = 5 mL - 1 mL - 0,4 mL

= 3,6 mL
Konsentrasi 800 mg/L
V1 x M1 = V2 x M2

V1 x 5000 mg/L = 5 mL x 800 mg/L
V1 = 0,8 mL
Volume metanol = 5 mL - 1 mL - 0,8 mL

= 3,2 mL
Konsentrasi 1600 mg/L
V1 x M1 = V2 x M2

V1 x 5000 mg/L = 5 mL x 1600 mg/L
V1 = 1,6 mL
Volume metanol = 5 mL - 1 mL - 1,6 mL

= 2,4 mL
Konsentrasi 3200 mg/L
V1 x M1 = V2 x M2

V1 x 5000 mg/L = 5 mL x 3200 mg/L
V1 = 3,2 mL
Volume metanol = 5 mL - 1 mL - 3,2 mL

= 0,8 mL
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Lampiran 10. Perhitungan Data Aktivitas Antioksidan

a. Pengukuran aktivitas antioksidan kolagen

Konsentrasi 200 mg/L
Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)

𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,903− 0,719)
0,903 × 100%

= 20,376 ≈ 20,38%
Konsentrasi 400 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,903− 0,704)
0,903 × 100%

= 22,037 ≈ 22,04%
Konsentrasi 800 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,903− 0,643)
0,903 × 100%

No Konsentrasi (mg/L) Absorbansi (λ) = 515 nm

1 200 0,719

2 400 0,704

3 800 0,643

4 1600 0,523

5 3200 0,341
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= 28,792 ≈ 28,79%
Konsentrasi 1600 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,903− 0,523)
0,903 × 100%

= 42,081 ≈ 42,08%
Konsentrasi 3200 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,903− 0,341)
0,903 × 100%

= 62,236 ≈ 62,24%
Perhitungan nilai IC50

y = 0,0142x + 17,446
IC50 = = 2292,54 mg/L50−17,446

0,0142

b. Pengukuran aktivitas antioksidan asam askorbat

No Konsentrasi (mg/L) Absorbansi (λ) = 515 nm

1 0,25 0,789

2 0,5 0,755

3 1 0,712

4 2 0,592

5 4 0,376



42

Konsentrasi 0,25 mg/L
Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)

𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,813− 0,789)
0,813 × 100%

= 2,95%
Konsentrasi 0,5 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,813− 0,755)
0,813 × 100%

= 7,13%
Konsentrasi 1 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,813− 0,712)
0,813 × 100%

= 12,42%
Konsentrasi 2 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,813− 0,592)
0,813 × 100%

= 27,18%
Konsentrasi 4 mg/L

Aktivitas antioksidan (%) = (𝐴𝑏 − 𝐴𝑠)
𝐴𝑏 × 100%

Aktivitas antioksidan (%) = (0,813− 0,376)
0,813 × 100%

= 53,75%
Perhitungan nilai IC50

y = 13,5x - 0,275
IC50 = = 3,72 mg/L50+0,275

13,5
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Lampiran 11. Dokumentasi Penelitian

Tempat pengambilan sampel

Preparasi sampel

Deproteinasi dengan larutan NaOH Perendaman dengan Na2EDTA
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Ekstraksi dengan CH3COOH 0,75 M Salting out dengan NaCl

Proses sentrifugasi Proses dialisis

Uji kadar air Uji kadar abu Uji pH

Uji ninhidrin Uji xantoprotein


