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Lampiran 1. Bagan Alir Penelitian

Kulit Ikan Tawes

—>

Analisis Proksimat (Kadar air, abu dan protein)

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

Kulit 1
0,025 M

Kulit 2
0,05 M

Kulit 3
0,075 M

Kulit 4
0,1 M

Larutan hasil perendaman
dengan NaOH

Kulit hasil perendaman
terbaik

- Direndam d

Uji lowry

engan butil alkohol 10 % 1:10 b/v selama 24 jam

Kulit hasil perendaman
dengan butil alkohol 10%

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

Kulit Al Kulit A2 Kulit A3
05M 0,75 M 1M
Uji DP 1,2,3,4 dan 5 Jam
Kulit dengan DP terbaik
- Disaring dengan kain saring
Endapan Filtrat
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- Disalting Out dengan NaCl 2,6 M selama 24 jam
- Diendapkan dengan sentrifus pada kecepatan 8000 rpm,

4 °C, 20 menit

Endapan kolagen

- Dimasukkan ke dalam membran selofan

dengan asam asetat yang baru)
- Membram yang berisi kolagen direndam di

- Dikeringkan dengan freeze dryer, 24 jam.

- Membram yang berisi kolagen direndam dengan
CH3COOH 0.1 M, diganti setiap 2 jam, (diulangi 12 Kkali

dalam akuades,

diganti setiap 2 jam sampai pH 5 atau lebih.

Kolagen Kering Analisis Rendamen

- Dikarakterisasi

kadar air (41.103
AOAC 2006)

kadar abu (41.103 kadar protein
AOAC 2006) (AOAC 2005)

pH (Apriyantono,
dkk., 1989)

gugus fungsi (FTIR)
(Muyonga, dkk., 2004)

komposisi asam amino
(UPLC) (Nollet, 1992)
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Lampiran 2. Perhitungan Kadar Air

a) Kadar air kulit Ikan Tawes

Kadar air (%) =

D-((A+C)-A)

Contoh perhitungan

D

X 100%

2,0045 - (48,8122 - 48,0745)

Kadar air (%) = x 100%
2,0045
=63,19 %
No. | Bobot kosong | Bobot cawan Bobot Bobot awal | Kadar air
cawan (Q) + sampel (g) | konstan (g) | sampel (g) (%)
A B C D
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 | Bobot cawan Bobot Bobot awal | Kadar air
cawan () + sampel (g) | konstan (g) | sampel (g) (%)
A B C D
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

C-A

X 100%

Kadar Abu (%) =

Contoh perhitungan

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

26,8397 - 26,8295

Kadar Abu (%) = X 100%
(8 = 31.7237-26.8295) X (1-(64.005/100)) ’
=0,33%
No. | Bobot kosong | Bobot cawan + | Bobot | Kadar abu
cawan () sampel (9) konstan (%)
A B C
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 | Bobot cawan + | Bobot | Kadar abu
cawan (Q) sampel (g) konstan (%)
A B C
1 20,8700 21,0701 20,8702 | 0,12
2 28,9522 29,1532 28,9525 | 0,17
Rata — rata 0,15




Lampiran 4. Perhitungan Kadar Protein

a) Protein kulit ikan tawes

(V1-V2) x N x 14,007 x FK

1)
W X 1000 x 100%

Protein (%)=

Contoh perhitungan

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

5 0/ — %
Protein (%) 1,0052 X 1000 x 100%
= 53,1428 %
No. | Volume HCI Normalitas Berat Kadar
(V1) HCl standar | sampel (g) | protein (%)
(W)
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 HCI Normalitas Berat Kadar
(V1) HCI standar | sampel (g) | protein (%)
w
1 38,4 10,8 0,49 74,09
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Lampiran 5. Perhitungan rendamen Kolagen

Berat kolagen kering (g)

R Kol %) =
endamen Kolagen (%) Berat bahan baku kulit (g)

2,4130 gram

Rendamen Kolagen (%) = m x 100%

Rendamen kolagen (%) =2,84 %

x 100%
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Lampiran 6. Perhitungan Derajat Pengembangan (DP)

(B-A)
(A)

Contoh perhitungan

DP (%) = x 100%

16,8118 - 3,0688
DP (%) = 30688 x 100%

DP (%) = 447,8297 %

Waktu | [NaOH] | C(9) D (9) A (9) E (9) B (9) DP (%)
(M)

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 =Dbobot gelas kosong

D =Dbobot 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] A (L=698
(mg/mL) nm)
0.1 0.513
0.2 0.848
0.3 1.066
0.4 1.301
0.5 1.481
Kurva Standar BSA

£, é y = 2.389x + 0.3251

c L R2 =0.9877

7 05 -

2 0

< 0 0.1 0.2 0.3 0.4

[BSA] (mg/mL)

2. Contoh perhitungan kadar protein terlarut

y - 0,3251

Kadar protein =————— x FP

2,389

0,616 - 0,3251

Kadar protein = 3389

x50 = 6,09 mg/mL

0.5 0.6

3. Konsentrasi protein dalam larutan NaOH sisa perendaman kulit

sampel | Pengulangan A (=698 [Protein] [Protein] Rerata

_ nm) (mg/mL) (mg/mL)
s e == S
oo | S| o | e,
00T M |0 | 1163 1049
oo | oo | s o
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Lampiran 8. Spektrum infra merah kolagen kulit ikan tawes

EsHMADZU

1 L
3
50_'
NS B S e e ERAER R R U AR A R A
4000 3500 3000 2500 2000 1750 1500 1250 1000 7 500
Sampel Kolagen 1/em
| No. |Peak [Intensity |Corr. Intensity | Base (H) 'Base (L) |Area
1 3549 84.565 115.423 __137226 3414 0871
2 138383 095892 13.015 140119 37226 0356
3 l4887 99198 0544 51692 laa749 0.13
4 163814 199.563 0268 54971 51692 0.03
s 1673.16 94.909 0.98 69052  'ses |1.626
6 [711.73 94.416 11456 83325 69244 11682
7 _ 87568  |ea738 5164 _ 898.83 854.47 0454
8 (93933 99421  |0477 95862 898.83 0.086
9 |1031.92 94.979 1157 _11049.28 losee2 |1.016
10 |1078.21 |95.423 10.959 11138 |1064.71 10.901
1 [116115  97.904 11.958 11186.22 1138 0226
12 11201,65 199084 o773 11215.15 11186.22 0.069
\jg 1124216 94986 4811 1130195 (121515  |0.93s
14 134053 lo7.053 11965 ~ 11357.89 1130195 0.265
15 (144854 180.914 118861 |149483 (135082 1739
16 (154498 189.366 110.428 1159127 149676 2455
17 165492  |72237 |27.643 |1726.29 |1593.2 9208
18 (174751 (96754 3421 |1766.8 172822 0.288
19 '1780.3 98.474 o |o.7397 _|1789.94 11766.8 0.114
120 11799.59 98337 0691 {182273  |1789.94 10.156
121 11847.81 '99.212 1043 11863.24 1184009 (0054
22 |187288 199284 0536 |1888.31 |1863.24 __|opa7
23 1196932 _i97;!76 {1152 (199054  |191339 |0.471
24 12370.51 —|es7 {3555 239752 2351.23 |0.441
25 12511.32 _!90334 0447 ~|2605.83 124766 10147
26 12709.99 199,068 '0.915 |2798.71 |2605.83 0355
|27 12852.72 194,533 |3.326 12881.65 (279871 0822
|28 1292409 188.792 19.02 13016.67 288388 (2819 |1, )
|29 1342172 65696 135 1343522 (30186 138649 247
130 la778.55 9231 1698 1379398  (3766.98 0823 0.11
31 |3880.78 92,934 18937 389814 (384992 0923 10397
132 1396565  |92.358 795 '400036 392321 11.344 1436
Date/Time; 12/30/2020 2:54:43 PM
No. of Scans;
Resolution;

59



Lampiran 9. Spektrum inframerah kolagen komersial

() sHIMADZU
100
4 )
] 4 111 YLl f
wT 8 (V23 & % H|
4 B £e ;
i g Lm-. i i *
3 i ;
7] i 7
50—
4 L1
& 8
4 z e
g 8
25—
1 4 |
0 ] g !
8
B L L e e e e e ey e
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
Kolagen 1em
No.  Peak Intensity Corr. Intensity  Base(H) ~ Base(L) ‘Area Corr. Area
1 1354.9 84,286 17.036 37033 34526 0825 0836
2 383.83 195,842 147 393.48 1378.05 '0.208 10.048
3 1570.93 ‘44,972 3414 582.5 1393.48 39.344 6.57 =
] 1651.94 45.288 0195 6558  |63458 7.6 10,018
5 1844.82 98.359 0.934 |858.32 1833.25 0.136 10.06 .
6 |e7s.68 95,098 4914 893.04 858,32 10.351 e —
7 '923.9 95,966 4.391 1954.76 893.04 10.484 10.579
8 1974.05 |98.459 1451 991.41 95476 0423 01
9 1033.85 88,572 5.741 1051.2 991.41 1.592 10.561 ‘
110 1080.14 '85.389  9.076 1138 11053.13 2932 11.302
(11 118308  lea73da 5813 (118238 113993 (0611 |0.528 _
112 11199.72 94.826 4.695 121515 1182.36 0411 0.343
|13 11246.02 176.922 22,565 129809 121515 15259 5083 ‘
|14 133474 lBa969 14114 11357.89 130002 12154 11.94 ‘
115 |1404.18 56821 125731 14254 135982 |a.686 4518
16 14524 57.167 127861 1485.19 142732 809 5922
7 11548.84 21,149 |33.216 158549 |1487.12 143,957 [17.102
|18 1651.07 14.588 48.748 176872 1158742 (115744 67428
19 1208891 19672 221042 198861 11.766 |2258
20 228671 9814 228565 221235 0.288 0.283
21 1236087 89.887 |2389.8 |2345.44 11227 10.508
22 1258461 195.954 _12600.04 12466.96 1238 loqai
Lzﬁ__ﬂ*§,21___,_._,95-029 1284307 270999 (1246 [1.268
|24 12875.86 195216 289901 1284307 10.436 |0.547
125 12939.52 |85.524 13008.95 290094 14253 1434 I
126 |3068.75 |80.288 31189 1301088 12.624 12471
127 1344679 19396 3 3712.97 1342751 |167.986 126626
28 la750.26 lo7237 1379398  |3757.33 |0.204 10,006
Comment; Date/Time; 12/30/2020 2:47:32 PM
Kolagen No. of Scans;
Resolution;
Apodization;
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Lampiran 10. Perhitungan Kadar Asam Amino Kolagen

A/B x C std/1000000 x BM x Va x FP
Wx atau Vx

Kadar asam amino (mg/kg : mg/L) =

_ Kadar asam amino (mg/Kg : mg/L)
- 1000

Kadar Asam Amino (%)

Contoh Perhitungan;

32,72/1,01 x 100/1000000 x 75.07 x 1000 x 1000

Kadar asam amino (mg/kg : mg/L) =

0,1031
= 235528,06

) 235528,06

Kadar Asam Amino (%) =————=2355%
1000

Keterangan:
A : Rasio sampel
B : Rasio standar
AX : Luas area analit asam amino

AIS : Luas area internal standar

C Std : Konsentrasi larutan standar asam amino (pmol/uL)
BM : Bobot molekul asam amino (mg/mmol)

Va  :Volume akhir sampel (uL)

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

AU

Default Individual Report 2

SAMPLE INFORMATION
Sample Name: 101.R.1295-2 Acquired By: Cintya
Sample Type: Unknown Sample Set Name Asamino 210301
Injection #: 1 Acq. Method Set:  Asam Amino 2
Injection Volume: 1.00 ul Processng Methoc  Asamino 210302
Run Time: 15.0 Minutes Channel Name: PDA Ch1 260nm@4.8nm
Date Processed:  3/2/2021 2:29:58 PM WIT Proc. Chnl, Descr.:  PDA Ch1 260nm@4.8nm
0.
9
P )
0284 7} 3
o
.
0.26 ] =
o) @
0.241 E
©
0.224 E o~ %
s = 9
020 o »
g 8
0.1 & ©
SO
0.167 T
3
0.141 = s
I 8
) 5} - (%)
0,12 vl 2 < o <
of © £ i3 o
© ) '
0.10 % ¢ 89 @ n‘? o
33, 2% g
| € 9o g &8s
noe e 7€ l5 o8
[ }:’ E <] o] | =
w0 ~ < [<% o ~ NS @:?'
003} al= Al 2 | & of [ .
il I A B ol '§ S
0,041 | e <
z| € 4
2 <
0.02 2
- =
2 UL L
Qw‘_ﬁlhg Pt v
-0.024
LI S e B e m e e — T — T T
000 2.00 4.00 600 800 1000 | 1200 " 1400
Minutes
Reported by User. Cintya Anggreawati (Cintya) Project Name: 2021 02 Februari\Asam Amino
Report Method: Default Individual Report Date Printed: 3/2/2021
Report Method 111054 2:58:10 PM Asia/Jakarta
Page: 1 of 2 Instrument Name
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Peak Name RT Area % Area | Height
1 |AMQ 2.407 | 3010328.82 | 45.45|520905
2 |NH3 3.357 | 99664.96 1.50| 27348
3 |L-Histidine 4.142 | 14499.25 0.22 4116| 27.629
4 |L-Serine 5.538 | 122644.86 1.85| 43719
5 |L-Arginine 5,673 | 204333.74 3.08| 73382
6 |Glycine 5.924 |1 1251604.19 | 18,90 376493
7 | L-Aspartic Acid 6.519 | 106497.68 1.61| 41885
8 |[L-Glutamic Acid | 7.097 | 177154.31 2.67| 75825
9 |L-Threonine 7.532| 94108.13 1.42| 41446 187.115
10 |L-Alanine 8.070 | 369017.82 5,57 (157703
11 | L-Proline 8.782 | 353213.11 5,33 | 158653
12 | AABA 9.676 | 38247.46 0.58| 18348
13 | Derivated Peak 9.849 | 384812.96 5.81 (206443
14 | L-Cystine 10.000
15 |L-Lysine 10.150 | 116507.78 1.76 | 70105
16 |L-Tyrosine 10.443 | B8060.89 0.12 4868
17 |L-Methionine 10.602 | 32662.58 0.49| 18523
18 |L-Valine 10.716 | 74387.06 1.12| 43997
19 |L-Isoleucine 11.567| 34066.81 0.51| 18582
20 |L-Leucine 11.679| 78104.26 1.18| 42603
21 |L-Phenylalanine | 11.845| 53591.76 0.81] 34134

Sum 6623608.44

Reported by User: Cintya Anggreawati (Cintya)

Report Method: Default Individual Report
Report Method 11054
Page: 2 of 2

Project Name:

Date Printed:

2021 02 Februari\Asam Amino

37212021

2:58:10 PM Asia/Jakarta

Instrument Name
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Lampiran 13. Kromatogram standar asam amino

AU

E 3
Default Individual Report 2

SAMPLE INFORMATION

Sample Name: Std Asam Amino 100 pmol Acquired By: Cintya

Sample Type: Standard Sample Set Name  Asamino 210301
Injection #: 1 Acq. Method Set:  Asam Amino 2

Injection Volume: 1,00 ul Processing Methoc  Asamino 210302

Run Time: 15.0 Minutes Channel Name: PDA Ch1 260nm@4.8nm

Date Processed: ~ 3/2/2021 10:27:01 AMwiT 0% Chnl. Descrz - PDA Ch1 260nm@4.8nm

0.30

0.26

020}

AMO D4
AME—2-4621

024

0.22+

Derivated Peak - 9.798

0.20

0.18

0.16-

0.14

0,12

0.10

0.08

0.05

e %03

EilenEnen §18°7, 706

0.04

L-Glutamic Acid - 7.090

L-Threonine - 7.525

L-Aspartic Acid - 6.521
L-Alanine - 8.061

L-Proline - 8.761

=I5
“=—Glycine - 5.972

0.02

——L-Histidine - 4.211

“=—NH3-3.436

|

i

Reported by User. Cintya Anggreawati (Cintya) Project Name: 2021 02 Februari\Asam Amino
Report Method: Default Individual Report Date Printed: 3/2/2021
Report Method 1[1054 10:34:07 AM Asia/Jakarta
Page: 1 of 2 Instrument Name
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Peak Name RT Area % Area | Height | Amount
1 |AMQ 2.402 | 7804741.67 | 85.34 | 930023
2 [NH3 3.436 | 43922.94 0.48| 12195
3 [L-Histidine 4.211| 52477.59 0.57| 15659 [100.000
4 |L-Serine 5.566 | 50067.17 0.55| 17958 100.000
5 |L-Arginine 5.703 | 54644.28 0.60| 20294 |100.000
6 |Glycine 5.972| 50870.90 0.56| 18113|100.000
7 | L-Aspartic Acid 6.521| 46558.21 0.51| 18928 |100.000
8 |L-Glutamic Acid | 7.090 | 45284.51 0.50 | 20146 | 100.000
9 |L-Threonine 7.525| 50294.36 0.55| 22853 (100.000
10 [L-Alanine 8.061 | 51902.95 0.57| 22288 (100.000
11 | L-Proline 8.761 | 47534.17 0.52| 22453 |100.000
12 | AABA 9.634 50285.17 0.55| 25539 |100.000
13 | Derivated Peak 9.798 | 356494.81 3.90| 199692
14 | L-Cystine 10.001| 42520.74 0.46| 27554 | 50.000
15 |L-Lysine 10.092 | 78730.77 0.86| 51149 100.000
16 |L-Tyrosne 10.386 | 56286.32 0.62 | 35496 | 100.000
17 | L-Methionine 10.551| 53310.96 0.58 | 32349 (100.000
18 |L-Valine 10.667 | 51737.42 0.57 | 32229 |100.000
19 |L-soleucine 11.507| 51975.17 0.57| 29972 |100.000
20 |L-Leucine 11.619| 51329.80 0.56 | 29153 (100.000
21 [L-Phenylalanine | 11.796| 54965.46 0.60| 33322 (100.000
Sum B 9145935.37
Reported by User Cintya Anggreawati (Cintya) Project Name: 2021 02 Februari\Asam Amino
Report Method: Default Individual Report Date Printed: 3/2/2021
Report Method I[1054 10:34:07 AM Asia/Jakarta

Page: 2 0of 2 Instrument Name



Lampiran 13. Tahap Optimasi Ekstraksi Kolagen Kulit Ikan Tawes

1. Deproteinasi dengan larutan NaOH

2. Perendaman kulit dengan butil alkohol
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4. Penyaringan kulit

6. Dialisis

i ——]

= o
m\_.n'ﬂ =
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7. Uji proksimat
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8. Sentrifugasi

10. UPLC
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