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LAMPIRAN

Lampiran 1. Skema Kerja Penelitian

Validasi Metode

Larutan baku standar astaxanthin Larutan baku standar fucoxanthin
1000 ppm 1000 ppm

Larutan baku standar campuran

- konsentrasi baku

- konsentrasi baku 50, | - konsentrasi baku
60, 80, 90 dan 100 50,80 dan 100 100 pg/mL (fase
pg/mL (fase gerak n- ng/mL (fase gerak gerak  n-heksan:
heksan:etil  asetat n-heksan:etil etil asetat (3:2))
(3:2)) asetat (3:2))
Linearitas Akurasi Presisi Percent Recovery
- Analisis data
LOD, LOQ

Metode analisis tervalidasi

Aplikasi pada penetapan
kadar ekstrak

Daftar singkatan
LOD : Limit of Detection
LOQ . Limit of Quantification
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Ekstraksi Padina australis

Sampel segar

- Sampel dicuci dan disortasi
- Dikeringkan menggunakan oven
selama 3 hari dengan suhu 60°C

Simplisia kering

Ekstraksi Ekstraksi Ekstraksi
Maserasi UAE MAE
- Perbandingan sampel |- Perbandingan sampel| - Perbandingan sampel
dan pelarut 1:20 dan pelarut 1:20 dan pelarut 1:40
- Diekstraksi selama |- Diekstraksi selama 45| - Diekstraksi selama 1
3x24 jam menit menit
Ekstrak hasil Ekstrak hasil Ekstrak hasil
Maserasi UAE MAE

Penetapan kadar secara
densitometri (480 nm)

Hasil pengukuran

Analisis data dan
Penarikan kesimpulan

Daftar singkatan
UAE : Ultrasonic Assisted Extraction

MAE : Microwave Assisted Extraction



Lampiran 2. Perhitungan

1. Linearitas

52

All tracks at Wavelength

0.60

" [mm]

............

Gambar 14. Densitogram linearitas
Baku astaxanthin dan fucoxanthin dibuat dalam konsentrasi 1000

pg/mL dengan menimbang masing-masing 1,0 mg baku dalam 1 mL

methanol, lalu diencerkan menjadi konsentrasi 50,60,80,90 dan 100 pg/mL.

Konsentrasi baku Astaxathin (ug/mL) AUC
50 1951,7

60 2455,3

80 3456,8

90 3744

100 4283,5

Konsentrasi baku Fucoxathin (ug/mL) AUC
50 3619,3

60 4489,3

80 6344

20 7724,7

100 8652,6
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Akurasi
All fracks at Wavelength
o
zg 200
e " el
-
Gambar 15. Densitogram Akurasi
; Konsentrasi Rata-
Konsentrasi AUC _ % Recovery
Baku Terdeteksi Rata
2127,70 53,13 106,26
50 pg/mL 2085,40 52,21 104,42 102,19
1889,70 47,95 95,90
3495,00 82,89 103,61
80 pg/mL 3319,20 79,07 98,83 102,47
3544,80 83,98 104,97
5956,60 136,48 136,47
100 pg/mL 5211,20 120,25 120,25 127,19
5423,00 124,86 124,86
Konsentrasi Konsentrasi Rata-
AUC Terdeteksi % Recovery
Baku ergeteksi Rata
3040,70 45,33 90,65
50 pg/mL 3262,10 47,50 95,00 94,94
3474,80 49,59 99,17
6753,00 81,76 104,26

102,20
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80 ug/mL 6600,10 80,26 100,32
7410,80 88,22 110,27
8322,20 97,16 97,16

100 pg/mL 9436,70 108,10 108,10 105,55
9773,00 111,40 111,40

A. Sampel astaxanthin
Y =45,941x — 313,24

Perhitungan konsentrasi terdeteksi baku 50 pug/mL

_2127,7+313,24

X1 = 53,13
45,941

X2 = 2085,4+313,24 _ 5021
45,941

%3 _1889,7+313,24 _ 47.95

45,941

Perhitungan konsentrasi terdeteksi baku 80 pg/mL

_ 3495+313,24

X1 =82,89
45,941

x2 = 3192431324 _ 44 g
45,941

x3 = 3548431324 _ o )

45,941

Perhitungan konsentrasi terdeteksi baku 100 pg/mL

_5956,6 +313,24

X1 = 136,47
45,941

X2 = 5211,2+313,24 _ 120,25
45,941

X3 = 5423+313,24 _ 124.86

45,941

Perhitungan percent recovery



cf
percent recovery = —— x 100%

Perhitungan percent recovery baku 50 pg/mL

53,13206069

percent recovery X1= x 100% = 106,26%

52,21131451

percent recovery X2= x100% = 104,42%

47,95150301

percent recovery X3= x 100% = 95,90%

Perhitungan percent recovery baku 80 pg/mL

82,89414684

percent recovery X1= x 100% = 103,61%

79,06749962

percent recovery X2= x 100% = 98,83%

83,97814588

percent recovery X3= x 100% = 104,97%

Perhitungan percent recovery baku 100 pg/mL

136,4759148

100 x 100% = 136,47%

percent recovery X1=

120,2507564
100

percent recovery X2= x 100% = 120,25%

124,8610174

percent recovery X3= x 100% = 124,86%

B. Sampel fucoxanthin
Y =101,89x — 1577,8

Perhitungan konsentrasi terdeteksi baku 50 pug/mL

_3040,7+1577,8

X1 = 45,32
101,89
X2 = 3262,1+1577,8 _ 47,50
101,89
3474,8+1577,8
3 = 3474841577 - 49,58

101,89

55



Perhitungan konsentrasi terdeteksi baku 80 pg/mL

_ 6753+1577,8

X1 = 81,76
101,89

X2 = 6600,1+1577,8 _ 80,26
101,89

X3 = 7410,8+1577,8 _ 88,21

101,89

Perhitungan konsentrasi terdeteksi baku 100 pg/mL

_ 8322,2+1577,8

X1 =97,16
101,89

X2 = 9436,7+1577,8 _ 108,10
101,89

X3 = 9773+1577,8 _ 111,40

101,89

Perhitungan percent recovery
cf
percent recovery = — x 100%

Perhitungan percent recovery baku 50 pg/mL

45,32829522

percent recovery X1= x 100% = 90,65%

47,50122681

= x 100% = 95,00%

percent recovery X2=

49,58877221

percent recovery X3= x 100% = 99,17%

Perhitungan percent recovery baku 80 pg/mL

81,76268525

” x 100% = 102,20%

percent recovery X1=

80,26204731

percent recovery X2= x 100% = 100,32%

88,21866719

percent recovery X3= x 100% = 110,27%

Perhitungan percent recovery baku 100 pg/mL
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97,16360781
percent recovery X1= —

108,1018746

percent recovery X2= 00

111,4024929
percent recovery X3= ———
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x 100% = 97,16%

x 100% = 108,10%

x100% = 111,40%

100
3. Presisi
All tracks at Wavelength
600
[AU]
400
300
200
100 - 200
0 A " fmm)
0.00 — iy A
020 ) - = 100
040 _\=-_- ™ o
080 — V" s
G P——t
1000
Gambar 16. Densitogram Presisi
Konsentrasi  Replikasi AUC (X) (X-Xi) (X-Xi)?
1 4453,40 216,70 46958,89
2 4360,40 123.70 15301,69
100 pg/mL 3 4012,60 -224,10 50220,81
4 3621,50 -615,20 378471,04
° 3976,40 -260,30 67756,09
6 4561,80 325,10 105690,01
Rata-rata (Xi) 4164.35 Jumlah (X-Xi)2 664398,53
SD 364,53
RSD 8,75
Konsentrasi Replikasi AUC (X) (X-Xi) (X-Xi)?
1 302,76
100 pg/mL 8628,60 17,40
2 8453,50 -157,70 24869,29




3 8672,20 61,00
4 9455,80 844,60
> 9624,60 1013,40 1026979,56
6 8402,30 -208,90
Rata-rata (Xi) 8872.83 Jumlah (X-Xi)> ~ 1812860,98
SD 602,14
RSD 6,79

Analit pada matriks sampel 100 pg/mL
10 pg/mL (untuk 0,001%) = 0,00001

RSD > 2(1-05leg¢) x 0,67

RSD > 2(1-0.5 log 0,00001) % 067

RSD > 2(1-0.5(-3.5)) % 0,67
RSD > 235 x0,67

RSD >7,58
Maka, untuk konsentrasi 100 pg/mL simpangan baku relatif yang
diperbolehkan tidak boleh melebihi dari 7,58%.

Perhitungan simpangan baku (SD) astaxanthin

T (Xi—x)?

SD::ZXi—in—lsD:
n-1

664398.53
SD =
6—-1

SD = 364,52

Perhitungan Simpangan Baku Relatif (RSD) astaxanthin



RSD = % x 100%

_ 364,52
4164,35

RSD

x 100%
RSD = 8,75%
Perhitungan simpangan baku (SD) fucoxanthin

¥ (Xi—x)?
n-1

SD::ZXi—in—lsD:

1812860.98
SD =
6—1

SD =602,13

Perhitungan Simpangan Baku Relatif (RSD) astaxanthin
RSD =22 x 100%

602,13
8872,83

RSD =

x 100%

RSD = 6,79%

4. LOD dan LOQ
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Konsentrasi AUC (Y) Yi (Yi-Y) (Yi-Y)?
50 1951,7 1983,81 32,11 1031,052
60 2455,3 244322 -12,08 145,9264
80 3456,8 3362,04 -94,76 8979,458
90 3744 3821,45 77,45 5998,502

100 42835 4280,86 -2,64 6,9696
Jumlah (Y-Yi)? 16161,91

Konsentrasi AUC (Y) Yi (Yi-Y) (Yi-Y)?
50 3619,30 3516,70 -102,60 10526,76

60 4489,30 4535,60 46,30 2143,69
80 6344,00 6573,40 229,40 52624,36
90 7724,70 7592,30 -132,40 17529,76
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100

8652,60 8611,20 -41,40 1713,96
Jumlah (Y-Yi)? 84538,53
Persamaan  Koefisien Simpangan Baku Batas Deteksi Batas Kuantitasi
Garis Determinasi Residual (ng/ml) (ng/ml)
y =45,941x
— 313,24 0,9956 73,40 4,79 15,98
Persamaan Koefisien Simpangan Baku Batas Deteksi Batas Kuantitasi
Garis Determiasi Residual (ng/ml) (ng/ml)
y =101,89x
_ 15778 0,9953 167,87 4,94 16,48

Simpangan Baku Residual astaxanthin

_[x(vi-y)2
Sylx= |=—

_ [16161,9082
Sy/x = /—5—2
Sy/x = 73,39
LOD = 3xSy/x

Slope

_3x73,39

LOD = 45,94

LOD = 4,79 pg/mL

10x Sy/x

LOQ = ——
Q Slope

10x 58,97

LOQ = =27
45,941

LOQ = 15,97 pg/mL

Simpangan Baku Residual fucoxanthin

_ [poiy2
Sylx= |7



_ [84538,53
Sy/x = / =

Sy/x = 167,86
_ 3xSy/x

LOD = Slope
_ 3x167,86

LOD = 101,89

LOD = 4,94 pg/mL

10 x Sy/x

LOQ = Slope

10x 167,86
LOQ = 10x1678¢

101,89

LOQ = 16,47 pg/mL
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5. Rendemen ekstrak
Nama Sampel Bobot Simplisia(g) Bobot Ekstrak (g) Rendemen (%)
Maserasi 10,01 0,69 6,89
UAE 10,03 1,14 11,36
MAE 10,03 0,46 4,59
Ket:
UAE : Ultrasonic Assisted Extraction
MAE : Microwave Assisted Extraction
. . Bobot akhir ekstrak
Rendemen (%) hasil maserasi = 2o2otakhirekstrak(9) . 40q,
Bobot awal simplisia
_ 0,69gram o
= ~Toor X 100%
=6,89%
Bobot akhir ekstrak (g)

Rendemen (%) hasil UAE

Bobot awal simplisia

_ 114 gram

10,03

x 100%

x 100%
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11,36%

Rendemen (%) hasil MAE — Bobot akhir ekstrak (9) , 1oy

Bobot awal simplisia

_ 046 gram

003 ¥ 100%
=4,59%
6. Hasil Perhitungan Penetapan Kadar

All tracks at Wavelength

400
[AJ] =

200 -

" 200

Gambar 17. Densitogram kadar astaxanthin dan fucoxanthin

Metode Persen Kadar .
AUC astaxanthin Rata-rata + SD
Ekstraksi rendemen (%) (mg/g)
Maserasi 6,89 - - -

UAE 11,36 - - -
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MAE 4,59 - - -
Metode Persen Kadar .
AUC fucoxanthin Rata-rata + SD
Ekstraksi rendamen (%) (mg/g)
2726,8 0,0654 0,63 +
Maserasi 6,89 2538,2 0,0625 0.01
2512,1 0.0621 ’
4069,8 0,0859 087 +
UAE 11,36 42221 0,0882
4183,6 0,087 0,009
2790,7
0,0645 066
MAE 4,59 2950,2 0,0664
2665,5 0,0688 0,017

Perhitungan kadar astaxanthin

Persamaan linearitas y = 45,941x — 313,24

Konsentrasi sampel = 10 mg/mL

Perhitungan kadar fucoxanthin

Persamaan linearitas y = 101,89x — 1557,8

Konsentrasi sampel = 10 mg/mL

% Kadar

Ekstrak hasil maserasi replikasi 1

Konsentrasi fucoxanthin

% Kadar

_ Konsentrasi fucoxanthin (ug/mL)

x 1009
Konsentrasi sampel (ug/mL) %
2726,8+1557,8
=2 = 654 L
101,89 6543 pg/m
_ 65,43 pg/mL

10.000 pg/mL

= 0,65%

= 0,0654mg/g

x 100%



Ekstrak hasil maserasi replikasi 2

Konsentrasi fucoxanthin

% Kadar

_ 2538,2+1557,8
101,89

= 62,55 pg/mL

62,55 pg/mL
= 5255ug/ml x 100%
10.000 pg/mL

= 0,625%

= 0,0625mg/g

Ekstrak hasil maserasi replikasi 3

Konsentrasi fucoxanthin

% Kadar

_ 2512,1+1557,8
101,89

= 62,16 pg/mL

62,16 pg/mL
= Sz16ug/mL x 100%
10.000 pg/mL

= 0,621%

= 0,0621mg/g

Ekstrak hasil maserasi UAE 1

Konsentrasi fucoxanthin

% Kadar

_ 4069,8+1557,8
101,89

= 85,95 pg/mL

85,95 pg/mL
= BB wo/mb 0509,
10.000 pg/mL

= 0,859%

= 0,0859mg/g

Ekstrak hasil maserasi UAE 2

Konsentrasi fucoxanthin

% Kadar

_ 4222,1+1557,8 _

0189 88,27 pg/mL

88,27 ng/mlL
= 8827 ug/mlL._ x 100%
10.000 pg/mL

= 0,882%

= 0,0882mg/g
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Ekstrak hasil maserasi UAE 3

Konsentrasi fucoxanthin

% Kadar

_ 4183,6+1557,8

0189 = 87,68 pg/mL

87,68 g/mL
= 87.68ug/mL x 100%
10.000 pg/mL

= 0,876%

= 0,0876 mg/g

Ekstrak hasil maserasi MAE 1

Konsentrasi fucoxanthin

% Kadar

_ 26655+1557,8 _

0139 64,50 pg/mL

64,50 mL
= 6450 ug/mL 40004
10.000 pg/mL

= 0,645%

= 0,0645mg/g

Ekstrak hasil maserasi MAE 2

Konsentrasi fucoxanthin

% Kadar

_ 2790,7+1557,8 __

10189 66,41 ng/mL

_ 66,41pug/mL

0,
10.000 pg/mL x 100%

= 0,664%

= 0,0664 mg/g

Ekstrak hasil maserasi MAE 3

Konsentrasi fucoxanthin

% Kadar

_ 2950,2+1557,8

otes = 68,85 ng/mL

82,27 pg/mlL
= 8227 ug/mL_ x 100%
10.000 pg/mL

= 0,688%

= 0,0688mg/g

65



66

Lampiran 3. Dokumentasi Penelitian

Gambar 18. Sampel Padina Gambar 19. Proses
australis pengeringan Padina australis

Gambar 20. Proses maserasi Gambar 21. Proses UAE

Gambar 22. Proses MAE Gambar 23. Chamber CAMAG
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Gambar 24. Proses penyaringan Gambar 25. Proses penguapan
ekstrak pelarut

Gambar 26. Proses Gambar 27. Proses elusi
penotolan ekstrak sampel

Gambar 28. Pengukuran
luas area dengan KLT
Densitometri
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Lampiran 4. Hasil Kromatogram Validasi Metode Analisis

A. Linearitas
- Konsentrasi 50 pg/mL
J!DTrack 2, ID: baku 50 ppm

200
25 250
200 200
150 | 150
100 100 fukosantin @ 48355 caniin @ 480
; V\WJ/\’\ /\1 ) "\/\.I\\
|M-
A
s (X 07 057 S w7 037 057 kg o7
Start Start Max Max Max End End Area
Peak Rf Height Rf Height % Rf  Height  Area % Assigned substance
1 0.16 4.1 0.24 681 3571 029 61.4 21319 4448 unknown *
2 0.30 61.0 031 647 3392 037 42 36193 2263 fukosantin
3 0.46 80 053 57.9 3038 080 6.5 1951.7 32.89 asta santin
- Konsentrasi 60 pg/mL
| Track 3, ID: baku 60 ppm
300 300
250 250
200 200
150 150
100 100 | 2 Nhﬂiarlln@d&[}ésl'gsamgﬂm
* * | ,,]_/ Mo h/l M
o I | O A T 11
L B 07 07 (i3] G (K
User : camag Approved .. ... ... ... SM 1410W024, V1.4.3
Saturday, January 01, 2005 12:16:43 AM Report ID - 07DS01010700101D0 Page 3 of 7
winCATS Planar Chromatography Manager
Start Start Max Maox Max End End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 0.11 59 013 10.2 474 016 5.0 114.4 237 unknown *
2 017 7.4 0.28 698 3231 027 86 4 1593.9 33.09 unknown *
3 0.28 656 030 693 3217 037 4.1 44893 31.90 fukesantin
4 0.48 1.2 053 554 2573 0589 7.0 24553 2857 asta santin
| 0.69 16 073 10.9 505 077 7.3 185.8 4.07 unknown *

- Konsentrasi 80 pg/mL
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| Track 5, ID: baku 80 ppm
300

00
250 250
200 200
2 fukosaniin g 480 nm
150 150
|
. | - 513 5anin (& 480 rm
1 ] IMM
50 o L 50 | T
e 0 S I A
LY air (5 057 [ oEr L oir 037 a5 [l [y
Start Start Max Max Max End End Area
Peak Rf Height Rf Height Yo Rf  Height Area Yo Assigned substance
1 0.0% 1.1 0.14 26.2 822 015 2186 406.0 498 unknown *
2 0.18 294 023 1168 3657 030 1087 39657 4848 unknown *
3 031 10898 033 1128 3532 038 122 5344 2369 fukosantin
4 0.45 12.0 053 B35 1988 080 82 34568 22 86 asta santin
- Konsentrasi 90 pug/mL
| Track 6, ID: baku 90 ppm
300 300
250 250
200 200
150 150 2 fukosarin g 480 nm
1 100 aslasarm@dﬂ[)rm
I|'
= = _fw '\.-\WV\.A_.—A.M
LI T IT L
im T CES 057 77 oo i GEK] GE T57 T [Er
Start Start  Max Max Max End End Area
Peak Rf Height Rf Height % Rf  Height Area %Yo Assigned substance
1 0.03 0.8 008 11.8 377 009 6.2 167.1 247 unknown *
2 0.7 92 023 1158 3710 025 1085 2065.8 3057 unknown *
3 030 1081 032 1148 3877 040 1.0 77247 36.09 fukosantin
4 0.4% 96 054 B9.8 2237 0.2 25 ar44 30.86 asta santin
- Konsentrasi 100 pg/mL
| Track 7, ID: baku 100 ppm
300 0
250 250
2 e Tulgrsaniin 460 nm
150 150 ,'l I|I
|
I |
100 100 | 613 santin g $50 nm
50 L 50 1 2 M ¢
: LA LWL e
—— IR | ] L]
L) [513 ﬁ.m 0.37 057 [xrd [
Start End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 002 1.0 0.06 135 317 008 26 101.2 1.06 unknown *
2 0.12 09 0.15 132 308 017 117 153.5 1.61 unknown *
3 0.19 17.2 028 1529 3585 031 1476 BES2 6 4558 fukosantin
4 031 1460 032 1507 3542 039 169 24397 2564 unknown *
5 0.48 2T0 054 68.1 16.00 081 0.2 42835 19.86 asta santin
5] 0.73 6.2 0.78 271 6.37 082 206 393.5 6.24 unknaown *

B. Akurasi



Konsentrasi 50 pg/mL Replikasi 1
| Track 1, ID: baku 50 ppm.1 ‘

300
250 250
Aasasmﬂn@-i&()rm
0 0 ]himsanﬁn@fﬁ!ﬂrm :
|
l’\l |
180 //\l || 12 || !
10 / ‘ \ 10 [ \
|
« | ./ I I
ol
12 0.8 [XH 03z 052 0n 082 112 -%.EB £0.08 012 032 052 0T [FH 112
Start Start Max Max Max End End Area
Peak Rf Height Rf Height % Rf Height Area % Assigned substance
1023 55 033 1422 2364 034 1399 28697 1335 unknown *
2 035 1417 038 1495 2485 045 236 30407 1684 fukosantin
3049 230 063 1704 2833 068 784 21277 2811 asta santin
4 069 778 083 1394 2318 098 56 89649 4170 unknown *
Konsentrasi 50 pg/mL Replikasi 2
| Track 2, ID: baku 50 ppm.2
300 300
250, 250
asia santin @ 480 nm
20 200 ﬁ.lousarlin@l480m1
/'1 / f
150 | | 150
| ' / I :
100 ("l l‘ 100 ‘|
|
50 J 50 L ,V../
. by . | | A
B.‘Zﬂ 008 01z 032 052 [%7] [ 112 -S.EB .08 012 03 052 (k7] 08z 112
Start Stat Max Max Max End End Area
Peak Rf Height Rf Height % R Height Aea % Assigned substance
1025 79 038 1519 3762 046 268 32621 3701 fukosantin
2 048 204 062 1650 4109 069 682 20854 3499 asta santin
3070 689 078 860 2129 092 178 49937 28.00 urknown *
Konsentrasi 50 pg/mL Replikasi 3
| Track 3, ID: baku 50 ppm.3
400 400
350 350
300 300
250 50
- 200 mmr@n&miuﬁa'm'mupm
150 \ 150 [\\ ;'I\
v I A
100 )
® L / u : "f‘j R
28 .08 Q.12 [EF] 052 0Tz [EF] 112 028 -0.08 [:§F] 032 052 [XF3 oIz 1az

User : camag Approved

Report ID - 07D501010703101C

SN 1410W024, V1.4.3

Saturday, January 01, 2005 3:16:32 AM Page 3of T
winCATS Planar Chromatography Manager
Start Start Max  Max Max End End Area
Peak Rf Height Rf Heigl Y Rf  Height Area % Assigned substance
1 0a7 6.7 037 1555 4004 045 338 34748 4352 fukesantin
2 04% 393 062 1686 4343 069 609 18897 3775 asta santin
3 06% €15 070 642 1653 083 211 31893 1873 unknown *

Konsentrasi 80 pg/mL Replikasi 1
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| Track 4, ID: baku 80ppm.1

71

400 400
S =
B 200 fukosantn @ 430 rm
- f | 00 | asta s @ 450
f [ ) ||
150 \ 10 | ‘
100 |I J 100 l
] L__/} = .,-z—wj |
- L It 1
R - N - R - B T B K {=z—=w o o= e o2 i@ iw
Start  Start  Max Max Max  End End Area
Peak Rf Height Rf Height o Rf  Height Area Yo Assigned substance
1 018 95 037 2451 8037 044 319 6753 37.88 fukesantin
2 0.49 5589 062 1608 3963 080 235 3495 4212 asta santin
Konsentrasi 80 pg/mL Replikasi 2
| Track 5, 1D: baku 80 ppm.2
400 400
350 350
0 00 fuKosantn @ 450 rm
250 ! 250 /"\
- I| II a0 / | Pamsam@aannn
| |
150 | | 150 /|| | ||
10 \I 100 | HT‘J |
5 Lk s ...n_/fj \rL |
- L 1T 1]
s —am [ (k7] (5] 112 Y= —am 032 (5] (k7] (15 T2
Start Start  Max Max Max End End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 0.21 162 037 2371 5761 046 340 B6600.1 6523 fukeosantin
2 0.48 362 062 1598 3883 069 11.8 33192 3323 asta santin
3 Q.70 119 07 146 356 078 15 2528 1.55 unknown *
Konsentrasi 80 pug/mL Replikasi 3
| Track 6, ID: baku 80 ppm.3
400 a0
350 330
300 300
NKOE3NN @ 450 rm
250 250
20 a0 | a5ta Sanin @480 |
150 150 fl || P‘ |
100 10 [ \ ‘
L 132 = aw o 032 052 (k7] 082 [RE]
User : camag Approved ... ... ... SN 1410W024 V1.43

Saturday, January 01, 2005 3:16:32 AM

Report ID - 07D301010703101C

Page 4 of 7

winCATS Planar Chromatography Manager

Start Start Max  Max Max End End Area
Peak Rf Height Rf Height Y Rf  Height Area %o Assigned substance
1 022 135 035 2321 6163 044 220 74108 BB.70 fukosantin
2 048 220 062 1445 3IB3IT 069 114 35448  31.30 asta santin

Konsentrasi 100 pg/mL Replikasi 1



| Track 7, ID: baku 100 ppm.1

72

00 00
450 430
4 400
- = fukoEaNtin g 480 M
300 [II 300 |
250 | ‘| 250 |
2m | | 200 || 3sta santin (@ 450 nm
150 f | 150 ’J | f‘l\
100 | I\ 100 w
= — I\—“ = 1 I\\T |
K 1T i [EH] [ 072 [EH] 112 K T i 032 052 072 [EH] iz
Start Start Max Mazx Max. End End Area
Peak Rf Height Rf Height o Rf  Height Area % Assigned substance
1 0.20 3.1 0386 3082 6838 046 17.2 83222 73.39 fukosantin
2 0.50 223 082 1425 3162 070 6.5 5956.6 26.61 asta santin
- Konsentrasi 100 pg/mL Replikasi 2
| Track 8, ID: baku 100 ppm.2
500 500
450 as0
400 4m
- = Ql.msarm @4s0nm
w0 (‘\ w \
250 |’ | 250 II |
200 \ 200 |’ || "a.slasam@aal}m
150 150
i | /[
100 \ 10 |
- |
L 1L i
= —am = 03z [ o2 (L 112 Y= am V=] 052 o2 (1 112
Start Start  Max Max Max End End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 0.23 68 035 3143 6503 04 23 9438.7 76.99 fukeosantin
2 0.50 48 062 1410 3087 07 24 2112 23.01 asta santin

- Konsentrasi 100 pg/mL Replikasi 3
[

C. Presisi

| Track 9, ID: baku 100 ppm.3

E 500
450 a0
0 e ukoGaNN @ 450 m
50 =0
E 00 |
- 2 |‘ | 3513 santm (@ 480 T
200 200 | ql
- . e
1 4
100 100 A |
S S I 1 I'T]
dz oe oz om0k oz om 132 4z o oz o:m  os&z ez ol 1az
User : camag P P SN 1410W024, V143
Saturday, January 01, 2005 3:16:32 AM Report 1D - 07D501010703101C Page Sof 7
winCATS Planar Chromatography Manager
Start  Start  Max Max Max  End End Area
Peak Rf Height RFf Height % Rf __ Heigl Area % Assigned substance
1 0.01 00 005 300 558 010 13 2712 137 unknown *
2 0.18 48 037 3031 5637 046 392 9773 59.97 fukesantin
3 048 393 063 1784 3317 070 87 5423 3449 asta santin
4 077 1289 085 262 488 088 239 827.2 417 unknown *



Konsentrasi 100 pg/mL Replikasi 1

winCATS Planar Chromatography Manager

| Track 1, ID: baku 100 ppm.1
200,

73

200
250, 250
200, 200 FUKOSANTIN @480 rm
\
150 /’\ 150 p \
|
(|
w0 f lll » ‘ || ASTASANTIN @ 480 rm
\
3
50 \ MJ 50 | : M\a_ﬁa
S Al ot I TT
Y7 3w oz = m om & e Y7 —am om o= om0z Em e
Start  Start  Max Max Max End End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 007 34 010 144 541 012 39 138.6 157 unknown *
2 0.27 87 043 1534 5765 052 52 86286 7643 FUKOSANTIN
3 0.52 52 056 183 686 059 6.0 2214 251 unknown *
4 061 92 070 643 2417 077 35 44534 1845 ASTASANTIN
5 084 15 089 157 590 090 06 924 1.05 unknown *
| Track 3, ID: baku 100 ppm.2
am wn
3 3t
EL 300
n =0 FUKOSANTI (480 nm
20 Y | ]|
. p | [ AETASANTI & 480 nen
“ | II = [ .\L
| | A 10 | '
| ! ; ) | o
" |" | L./J 'ul 1][11 2 \"1/ I
e S | | ‘ LTt T 1
B T YFam  w@ 6w e an i@ i
User : camag Approved . ................. SN 1410W024, V1.4.3
Saturday, January 01, 2005 12:35:49 AM Report ID : 0705010107002102 Page3of &

Start  Start  Max  Max

winCATS Planar Chromatography Manager

Max  End

End

Area

Peak  Rf ight  Rf  Height % sght Area % igned substance
1 003 18 0.04 154 410 007 0.0 783 0.88 unknown *
2 0.08 00 012 107 285 0417 1.7 120.3 113 unknown *
3 0286 58 041 1704 4785 050 8.2 84535 73.88 FUKOSANTIN
4 057 1582 0.8 882 2625 073 a1 4360.4 2179 ASTASANTIN
5 081 01 095 3e 904 096 165 166.7 1.45 unknown *
L] 096 37 0497 |7 981 088 0.0 1446 1.26 unknown *
Konsentrasi 100 pg/mL Replikasi 3
| Track 4, ID: baku 100 ppm.4
e o0
EC EE
A 300
250 250 FUKOSANTIN @ 250 nm
2 I"_ﬁll 200 II |
— | | 150 || | ASTASANTIN & 430 nm
|
’ | i [ IPII
” L | - / LJ" | i\
i nf
28 ! | ! | a0 el
A W WO | s I
-h Eixy a.nz 0. [-1%] [EF] aaz 112 1\.!! X [XF [EF] o.s2 on [TH [N F)
Stat Stat Max Max Max End End Area
Peak Rf Height Rf Height %  Rf Height  Area [ Assigned substance
1 048 55 025 150 408 027 @2 742 23R unknown *
2 027 88 041 1893 5386 048 58 86722 7aa7 FUKDSANTIN
3 054 T8 088 1115 3045 072 116 40126 2238 ASTASANTIN
4 083 01 094 441 1183 086 100 277 143 unknown *

Konsentrasi 100 pg/mL Replikasi 4



| Track €, ID: baku 100 ppm.6

winCATS Planar Chromatography Manager

00 00
L 350,
FusOSanTin g 40 nm
ET 300 I'H'I
250 250 | |
S 501 || || ASTASHNTIN G 480 m
150 i 150 I |IrII
| | [ |
- I | II v [ \«J |
!
| | Lt b
- | bt L,ﬁ./{ . 1 U1
A= 008 [EF] [E=] ok orz 0az 132 Ly [FS 03z (25 o naz Liz
Start Start Max  Max Max  End End Area
Peakk Rf Height Rf Height % Rf  Height Area % Assigned substance
1 028 111 03% 2542 6351 048 2001 94558 7438 FUKDSANTIN
2 058 164 0487 1460 3648 074 2.8 36215 2584 ASTASANTIN

Konsentrasi 100 pg/mL Replikasi 5

| Track 8, ID: baku 100 ppm.&
m

se0
o
-
2%, (‘Flumhu & 4a0nm
N o {
/| |
- ‘ | e II | ASTASANTI 6 485 e
[ il = |
| | | I . [ |
[ . ."I | | | \
I 180 2 4
1
L/ 1A w | _WJ \11/1/ b s
t T T T £7
-0 ans [XF] (5] o 0Tz [TF ERF] E-¥r] am iz [EF) [ o [TH [5F)

User - camag

Approved - _
Report ID : 07D5010107002102

SN 1410W024, V143

Saturday, January 01, 2005 12:35:49 AM Page5of 8
winCATS Planar Chromatography Manager
Start Stat Max Max Max End End Area
Peak Rf aght Rf  Height % Rf  Height HArea % Assigned substance

1 028 121 042 2117 5205 051 254 96248 6422 FUKDSANTIN

2 053 277 058 488 784 060 329 9068 547 unknown

3 080 333 0688 1700 2088 078 155 39764 2633 ASTASANTIN

4 086 139 081 405 837 083 B8 5307 320 unknown *

5 083 M3 094 M6 195 080 04 1288 o7e unknown *

- Konsentrasi 100 pg/mL Replikasi 6

| Track 3, 1D: baku 100 ppm.9
B0

BO0
o e FURCSANTH @ 480 am
1
Bl Irll L] || |
apa || | 300 || |
| | | ASTASANTIN @ 430 nm
2m | fl o0 | ||.||
| | | I| III | I
" | | l | ]
i ]
l 4
Lr——&_m_ﬂ “'_if'f} HiI—F
A= Y R X 0.3 ok oz aaz a2 s am iz o3z 0k (15 [TH Liz
Start Start Max  Max Max End End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 033 182 045 4135 6184 054 208 84023 6B2T FUKOSANTIN
2 058 228 080 450 674 063 244 &40.5 4.27 unknown *
3 083 247 070 1871 2048 078 B3 45618 2674 ASTASANTIN
4 086 22 089 130 185 0 1.8 10B.8 o2 unknown *
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Lampiran 5. Hasil Kromatogram Ekstrak

Kromatogram fucoxanthin hasil maserasi 1

| Track 4, ID: maserasi 1

75

00 8ol
500 500
400 400
300 k 300
200 | 200
|
. ® fukosantin @ 480 nm 23
" _/./"_\\_ AJ ﬂ I
S T T T L 3
H.UU 020 040 080 080 1.00 8.)0 020 040 0.80 030 1.00
Start Start Max Max Max End End Area
Peak Rf Height Rf Height % Rf __ Height Area % Assigned substance
1 0.1 08 025 460 2848 037 24 27268 5328 fukosantin
2 064 27 075 591 3659 076 551 12747 2491 unknown *
3 077 51 077 564 3483 087 14 1164 2181 unknown *
Kromatogram fucoxanthin hasil maserasi 2
| Track 5, ID: maserasi 2
800 800
500 500
400 400
300 300
|
200{} 200
100 \ 100 fukosantin @ 480 nm 2 3
=N /Ifr'_’ _m/—/‘/—!—h\\-“_ |
iy 020 T30 T g 100 8 0 LEY TR0 T 1
Start Start Max  Max Max End  End Area
Peak Rf Height Rf Height % Rf  Height Area k) Assigned substance
1 017 2fr6 029 489 3129 038 12 25382 47.36 fukosantin
2 062 M8 071 512 3277 072 496 11034 20.59 unknown *
3 073 489 076 562 3594 084 9.7 17174 3205 unknown *
Kromatogram fucoxanthin hasil maserasi 3
| Track 6, ID: maserasi 3
&0 800
50 500
400 400
00 || an
200 200
100 100 fukosantin @ 480 rm 3
" _/\_nz__,,.ﬂ‘/ _\_ |
— L 1 L1 L 1
doo (] T3 TE ED 50 Boo ] 70 T80 TH 40
Start Start Max  Max Max End End Area
Peak Rf Height Rf Height % Rf __ Height Area % Assigned substance
1 0.12 6.1 024 454 3830 037 13 25121 47.85 fukosantin
2 0.50 29 052 166 1402 054 6.0 1043 199 unknown *
3 0.64 96 076 565 4768 085 91 26331 5016 unknown *



Kromatogram fucoxanthin hasil UAE 1

| Track 7, ID: UAE 1
30

76

300
250 250
200 r 0 l
e ‘ 150 ||
FUKOSANTIN @480 nm JSTASANTIN @ 48
100 ’I(\'nl ‘ 100) ﬂ ‘
\ |
|
* /’\\W_J} __\.AA\-J * A M j \ J
R ] i -
-E(H [§H 032 052 orz 082 SUB ['RF] 032 05z 02 [EF
Start Start Max Max Max End End Area
Peak Rf Height Rf Height %  Rf  Height  Area % Assigned substance
1 004 01 008 154 776 010 02 1167 196 unknown *
2 021 292 028 865 4370 041 6.6 40698 6852 FUKOSANTIN
Kromatogram fucoxanthin hasil UAE 2
I Track 8, ID: UAE 2
40 200
%0 350
300 300
250 250
200 '| 200 |‘
150 ‘ 150 ASTASANTIN @ &
f FUKOSANTIN @ 480 rm i '|
100 | ‘ 100 ‘
4N/ L iy AW
o S Tt T 1 £ T
Y@ 01z 2 (L7 07z )7 A [XF: [ 5 . 0z
Start Start Max  Max Max End End Area
Peak Rf Height Rf Height % Rf  Height Area % Assigned substance
1 0.01 89 002 M2 431 005 00 601 0.87 unknown *
2 006 02 008 103 3% 012 01 86.5 1.25 unknown *
3 016 04 029 916 3523 044 0.2 42221 6084 FUKOSANTIN
4 05 49 055 170 653 058 9.1 226.8 3.27 unknown *
Kromatogram fucoxanthin hasil UAE 3
| Track 9, ID: UAE 3
&0 800
50 500
40 | 400
00 ‘ 300
2001 | 200
3 fukosantin @480 im
100 _J 100 z
\Z:\_\ | T . |
i 020 020 TED TG T B 020 040 T THD Tl
Start  Start  Max Max Max End End Area
Peak Rf Height Rf Height %  RF Height  Area 5% Assigned substance
1 011 40 027 722 6344 039 03 41836 70.20 fukosantin
2 0.62 24 076 416 3656 085 6.1 17758 2980 unknown *



Kromatogram fucoxanthin hasil MAE 1

Track 10, ID: MAE 1

600 600
500 500
400 400
300 ‘ 300
200 ‘ 200,
- | 100 fukosantin @ 480 nm ) , |
J T =
H.UU 020 040 080 080 1.00 8 020 040 0.80 080 100
Start Start Max Max Max End End Area
Peak Rf Height Rf Height % Rf__ Height Area % Assigned substance
1 013 02 027 542 6388 040 02 26655 8117 fukosantin
2 065 02 067 168 1976 070 03 1143 348 unknown *
3 on 05 083 139 1635 087 49 5039 1534 unknown *
Kromatogram fucoxanthin hasil MAE 2
| Track 11, ID: MAE 2
800 800
500 500
400 400
300 300
200 200
|
10 )I 10 fukosantin (@ 480 nm ,
P e i NS |
— L 1 L]
.00 020 040 0.60 080 1.00 8.00 0.20 040 0.60 080 100
Start Start Max  Max Max End End Area
Peak Rf Height Rf Height % Rf _ Height Area % Assigned substance
1 013 25 027 514 T976 0238 18 2790.7 9229 fukosantin
2 0m 28 076 130 2024 078 M2 2330 7.m unknown *
Kromatogram fucoxanthin hasil MAE 3
| Track 12, ID: MAE 3
600, 600
540 500
400 400
30 300
200 | ‘ 200
100 L_. j w00 Tukogantn @ 480 nm )
N - - Y r —
SOD 020 040 080 080 100 B.Dﬂ 020 040 060 080 100
User : camag SN 1410W024, V1.4.3

Saturday, January 01, 2005 12:26:49 AM

Report ID : 07D501010700141A

Page @ of 11

WwinCATS Planar Chromatography Manager

Start Start Max Max Max End End Area
Peak Rf Height Rf Height Y% Rf  Height Area % Assigned subst;
1 0.14 02 029 527 T480 040 03 29502 8095 fukosantin
2 0.74 55 084 177 2520 091 1.0 6942 19.05 unknown *

I



Lampiran 6. Certificate of Analysis Baku

Product Mame:
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Sigma-Aldrich.

3050 Sprupce Street, Saint Louis, MO 83103, USA

Certificate of Analysis

Fucoxanthin - carotenoid antioxidant

Product Mumber:
Batch Mumbser:
Bramd:

CAS Mumber:
Farmula:

Formula ¥Weight:
Storage Tempersture:
Quality Release Date:

F6932
MHKECP1541
SIGMA
3351-86-8
C42H5808
858.81 g/micl
Store at -20 T
22 MAR 2021

Website: www_sigmasldrich.com
Email LISA: techserv@sial com
Outside USA:  eurtechserv@sial com

Test Specification Result
Appearance (Color) Red to Very Dark Red Red
Appearance (Form) Powder Powder
Protom MMR Spectrum Conforms to Structure Conforms
13C MMR Spectrum Conforms to Structure Conforms
Purity (HPLC) > 85 % 898 %
Solubility (Colar) Red to Very Dark Red Diark. Red
Solubility (Turbidity) Clear Clear

10 mg/mlL, BOH

e / -~
Michael Grady, Manager

Quality Control
Milw sukes, WI US
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“

No : 062/ILK.BIO/PP.13/10/2021
Hal - Identifikasi Algae
Lamp : 1 Lembar
SURAT KETERANGAN

Yang bertanda tangan dibawah ini, menerangkan bahwa setelah mengkaji karakter sampel ganggang
algae dan identifikasi maka terdapat tiga spesies yaitu :

Alga Coklat (Phacophyta)
Sampel : Terima tanggal 06/10/2022
Kondisi sampel : lembab
1. Jenis : Sargassum polycystum C. Agardh
Diskripsio : Tanaman cukup besar, panjangnya antara 10-40 cm. Alga berwarna coklat,

melekat pada substrat keras. Stipula silindris, kaku, dapat tegak sepanjang
thallus. Cabang utama kaku mengeluarkan cabang sekunder tumbuh selang-
seling dan pada cabang ini terdapat daun , thallus bercabang berbentuk
lembaran seperti daun bergelombang, tepi daun bergerigi tidak beraturan,
dengan permukaan licin dan agak kaku, dari nudus terdapat bulatan-
bulatan banyak menyerupai buah. Tangkai vesikula oval, melekat banyak
pada cabang tertier, tunggal atau bergerombol.

2. Jenis : Sargassum sp.
Diskripsio : Tanaman besar, panjang antara 20-40 c¢m, berwarna coklat. Bentuk daun
besar. oval, dengan tepi bergerigi atau berombak dan ujung agak meruncing.
Permukaan licin. Thallus silindris. Tidak memiliki organ pelekat (holdfast).

3. Jenis : Padina australis Hanch, 1887
Diskripsio : Thallus terdiri dari beberapa helaian bentuk Kkipas/filament berwarna
coklat. Ukuran filament ini sedikit lebih besar dibandingkan jenis lain dari
Padina. Tepi luar filament menebal dan permukaan atas filament
mempunyai garis konsentris warna putih. Organ pelekat (holdfasf) bentuk
discoid.

o \1rakassgr.r_l_0> f)klobcr 2022

002
Tembusan :
I. Arsip
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Gambar 3. Puadina australis Hlanch, 1887
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