Universitas Esa Unggul

LAMPIRAN
Lampiran 1. Sertifikat Analisis Kuersetin

Sigma-Aldrich.

Website' www sigmaaldrich.com
Emall USA: techservi@sial. com

Outside USA: eurtechserv@sial com

g .

Product Name: Certificate of Analysis

Quercetin - =95% (HPLC), sohd

Product Number Q4851 ol

Batch Number: SLCJ0103 c:

Brand: SIGMA »

CAS Number: 117-395 -

Formula: C15H1007

Formuta Weight: 302.24 g/mol

Quality Release Date: 10 DEC 2020

Test Specification Result

Appearance (Color) Conforms Caonforms
Yellow

Appearance (Form) Ponw der Powder

1H NMR Spectrum Conforms to Structure Canforms

Loss on Drying < 4% 3%

Purity (HPLC) > 85 % a7

Y3

Brian Dulle, Supervisor
Quality Assurance
5t. Louls, Missouri US

Sigma-Aldrich warrants, that at the lime of Ihe quality release or subsequent retest date this product conformed to the Informatlon
contained In this publication. Tha eurrent Spacification sheet may be avalable @l Sigma-Aldrich.com _For further inquiries, please contact
Technleal Service.  Purchaser must determine the suitability of the product for Its particular use. See reverse side of invoice or packing

slip for additional terms and conditions of sale. M

Version Number: 1 Page 1 of 1

50



Universitas Esa Unggul

Lampiran 2. Sertifikat Analisis Enzim Tirosinase

Sigma-Aldrich N

3050 Spruce Streel, Sani Lows, MO 63103, USA
Webiite www sgmaaldrich com

Eral USA techiery fal com

Outside USA  purtechsarviwal com

Poduct Name Certificate of Analysis

Tyrosindse from mushroom - ophilized powder, = 1000 unit /mg sobid

Product Number TIN24

Batch Number: SLCGASOR
Brand SIGMA

CAS Numiber 8002-10:2

MDL Number MFCDO0082118
Storage Temperature Store at -20 T
Qualty Reloasa Date 23 SE® 2020

Recommended Retesl Date SEP 2023

Test Speciication Result

units/mg Salld > 1000 8503
Tyrosinase Activity
Unit Definition. One unit will cause an
increass in AZB0 of 0.001 per
mingte ot pH B5 & 25 deg Cin 0 3 mlL
reaction mir contaning
LAyrosing

unds'mg Sold
Polyphenol Oxidese Activity
Unt Definition. One umit will causs a
decrasse in AZES of 0001 per
minule af pM 65 ot 25 deg C. Ima 3 mL
feaction mixiute conlaning
L-Batn-3 d-ivpedronyphanylslanne
(L-DOPA)

unEemg Sabd
Catechel Omdane Activity
Unit Definition One unit will couse &
docroase n AZGES of 0.001 per
minute of pH 6.5 ot 25 deg C in & 3 mL
reaction minlute condaining
catechol and ascrobie ocid

30000 300628

v

Jo0ao 1778114

i

SgmacAldrich warmants, thal ol the Line of the quality ndeste of subsequenl relest date this product { 1@ the nl M
contaned i the pubhcation, The current Specification shesl may be available ot Sigma-Aldnch.com. For furiher inguines, pleass contact
Technical Service Putchagser mus! delermune the sulabiity of the product for it particular use. See feverse sde of nvoice or packing
oip for additional terms and condilions of sale. M

Verwon Number: 1 Page 1 of 2
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Bateh Number
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3080 Spruce Bireet, Saint Lows MO £3103, USA
Webtite wwiw sigmaskinch com

Lmall USA TochEry (il Com

Outnide USA  ourlechsery el com

Certificate of Analysis

TI824
SLCGAS06

B, o

Brian Dulle, Superyiser
Qually Assurance
5. Louls, Missoun US

Sigmia-Aldnich warrarte. I1hat ot the Lane of Ihe quality relesse of subsequert refest date this product conlotmed 16 tha i prmation

Cordmied W i pubbcston  The cuienl Bpeudcalon shest may be svalable ol Sgema-Aldnc com
Technical Service  Pachaser must dedermine the sultabilty of the product fer As paticule use

Fur fuithieor oo, plesse conlagl

faw reverse side of mvoce or packing
shp fu addtbonal lemme s comblions of sale

Warsion Nomber: 1

oA

Page 2 of 2
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Lampiran 3. Sertifikat Analisis Substrat L-Tirosin

SIGMA-ALDORICH

A0S0 Spruce Shreet Saint Lous, MO G100 LISA
Emad USA techservilisial com Outide LSA sutechasry @slal com

Product Name:

Product Number:

L-Tyrosine
reagent grade, >= 98 % HPLC
T3754

Batch Number: BCCC5665

Brand: Sigma-Aldrich

CAS Number: 60-18-4

Formula: 4-(HO)C,H,CH,CH(NH,)CO.H

Formula Weight:

181.18

Quality Release Date: 16 DEC 2019

Recommended Retest Date: NOV 2025

TEST SPECIFICATION RESULT
APPEARANCE (COLOR) WHITE TO OFF WHITE OFF-WHITE
APPEARANCE (FORM) POWDER POWDER
PURITY (HPLC AREA %) 298 % 100 %
SPECIFIC ROTATION -11.2 --8.8 DEGREES -10.5 DEGREES

CONCENTRATION C=5IN 1M HYDROCHLORIC ACID AT C=5 IN 1M HYDROCHLORIC ACID AT 25
25C c

SOLUBILITY (COLOR) COLORLESS TO LIGHT YELLOW COLORLESS

SOLUBILITY (TURBIDITY) CLEAR CLEAR

SOLUBILITY (METHOD) SOMG/ML IN 1M HYDROCHLORIC ACID 50MGIML IN 1M HYDROCHLORIC ACID

CARBON CONTENT 58.5-60.8 % 59.5 %

NITROGEN CONTENT T4-80% 77 %

CONFORMS TO STRUCTURE CONFORMS

INFRARED SPECTRUM

_’R'.R .S“-c-wr-__.‘/,-ﬁ_

Dr. Reinhold Schwenninger
Quality Assurance
Buchs, Switzerland

Sigma-Aldrich warranis that al the time of Ihe guasily relaase of subsequent retest ate this product conformed 1o the information contained in this publication. The cument
specification shaal may be aviklabie al Sigma-Aldrich com. For further inquinas, please contact Tachnical Sarvice. Purchasar must determing he suilability of (he product

for [ts partoular use. See raversa side of inviice or packing slip for additonal terme and conditions of sale

Sigma-Aldrich Certificate of Analysis - Product T3754 Lol BCCC5665 Page 1ol 1
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Lampiran 4. Sertifikat Analisis Asam Kojat

SI]E[:t[u [l  Certificate OFf Analysis

CORP

02%

bk

Certificate of Analysis Reswles Certified by:

===

Himanshu Patel
Quality Control Manages
Spectrum Chemicals & Laboratory Products

Al pharmaceutical ingredients are tested using curtent edition of applicable pharmacopeia.

‘Read and understand label and SDS before handling any chemicals. chemicals are for mm

e L U e "'w."'.m nancing sy chemcat 20
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Lampiran 5. Sertifikat Analisis KH2PO4

Certificate of Analysis

1.04873.0000 Potassium dihydrogen phosphate for analysis EMSURE® ISO

Batch AM1704373
s Spec. Values Batch Values —
Ascay {alkalimetric, calculated on dried 99.5-100.5 % 90.8 %
substance)
Assay (alkalimetnic, dred substance) =99.5 % 999 %
pH-value (5 %, water) 4.2-45 4.3
Chionde (T} = 0.0005 % = 0.0005 Y
Sultata (S04) < 0.003 % =0.003 S
Tolal nitrogen (N) = 0.001 % =0.001 %
Heawy malals (as Pb) = 0000 L} <0.0010 %
As (Arsanic) s 0.0002 % =0.0002 %
Cu (Coppar) = 0,0003 % =10.,0003 %
Fe (iron) = 0.0010 % =0.0010 Y
Na {Sodium) =002 % =0.02 %
Pb (Lead) < 0.001 % = 0.001 %
Reducing substances passas lest passes lest
Loss on drying (110 "C) 502 % <02 %
Lees on drying (130 *C) =02 % <0.1 k]
Corraspons lo 150
Date of release (DD MM YYYY) 07.05.2021
Minimum shell life (DOMM. YYYY} 31.01.2026
Claudia Wiegand

Responsibe bomicry manager quality control

This document has been produced eleclronically and is valid without & signature.

Merck KGaA, Frankfurter Strafle 250, 64293 Darmstadt (Germany): +49 6151 72-0 Page 1 of 1
EMD Millipore Corporation - a subsidiary of Merck KGaA, Darmstadt, Germany

400 Summit Drive, Burlington, MA 01803, USA, Phone +1 (781) 533-6000

EECEA Verlan T0TSEXIRIENIRL OG0T e 07 05 S
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Lampiran 6. Alat dan Bahan

Neraca Analitik Hot Plate Mikropipet

Spektrofotometer UV-Vis pH meter
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Au Folil

Gom Arab

Xide. iy
w5

£5a

HCl

HCI1 0,01 M

NaOH

Dapar Fosfat

HNO3

DMSO

Aqua pro
Injection

Asam Kojat
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Enzim Tirosinase

L-Tirosin

Kuersetin
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Lampiran 7. Penimbangan Bahan

Universitas Esa Unggul

NaOH Asam Kojat

Kuersetin 8 mM

L-Tirosin
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Lampiran 8. Skema Penelitian

Preparasi Sampel
Serbuk kuersetin dengan berbagai konsentrasi dilarutkan
menggunakan DMSO + Aqua Pro Injection

l

Pembuatan HAuCl4 0,002 M
Au Foil dilarutkan dengan menggunakan aqua regia, kemudian
dilakukan pengisatan sebanyak 3 kali menggunakan aqua pro
injention dan ditambahkan HC1 0,01 M.

l

Pembuatan HAuCls 0,002 M + Gom arab
Larutan gom arab yang telah dibuat kemudian ditambahkan aqua pro
injection dan terakhir di tambahkan HAuCl4 0,002 M.

Sintesis Nanopartikel Emas Kuersetin
HAuCl4 0,002 M dan HAuCl4 0,002 M + Gom arab masing-masing

ditambahkan larutan kuersetin dengan konsentrasi 2 mM, 4 mM, dan 8§ mM.
sintesis dilakukan pada suhu 40°C dengan rpm 1000 selama 90 menit.

l l

Uji Kestabilan Karakterisasi Nanopartikel
Formula hasil sintesis diuji menggunakan
particle size analyzer untuk melihat ukuran
partikel, indeks polidispersitas, dan potensial
zeta.

Formula hasil sintesis diuji
menggunakan spektrofotometer
uv-vis untuk melihat kestabilan.

l

Uji Tirosinase
Formula hasil sintesis terbaik dilakukan
pengujian untuk mengetahui penghambatan
sampel dengan enzim tirosinase.
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Lampiran 9. Skema Uji Aktivitas Penghambatan Enzim Tirosinase

Dapar fosfat 50 mM dibuat dengan mencapurkan larutan KH2PO4 dan
NaOH dan tambahkan aquadest hinggan 250 mL

l

Formula 1 (F1) nanopartikel emas kuersetin dan asam kojat (standar)
dibuat variasi konsentrasi

l

L-tirosin dan enzim tirosinase dibuat konsentrasi masing-masing
2mM dan 333 unit/mL

l

Pemipetan blanko, standar (asam kojat), dan sampel ke dalam
microplate 96 wells. Lalu, ditambahkan larutan enzim tirosinase.

l

Inkubasi pada suhu 25°C selama 5 menit
Penambahan larutan 1-tirosin secara berkala kesemua sumur

l

Inkubasi pada suhu 25°C selama 90 menit. Serta pembacaan
absororbansi pada panjang gelombang 480 nm

l

Absorbansi tersebut yang akan digunakan dalam menentukan persen
inhibisi larutan standar (asam kojat) dan larutan sampel

l

Nilai persen inhibisi tersebut dapat digunakan untuk perhitungan ICso
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Lampiran 10. Hasil Uji Aktivitas Enzim Tirosinase Standar (As. Kojat)

Data Konsentrasi Persen R? I1C50
(ppm) Penghambatan (ppm)
(%)
Asam Kojat 125 89,95821113 0,9843 36,7537
(standar) 62,5 69,26339394
31,25 38,04652679
15,625 21,91105885
7,8125 5,526097526
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Lampiran 11. Hasil Uji Aktivitas Sampel (Nanopartikel Emas Kuersetin)

Data Konsentrasi Persen R? ICS0 (ppm)
(ppm) Penghambatan
(%)
Nanopartikel 9457 92,18486827 0,9702 970
Emas 4728,5 92,23476574
Kuersetin F1 295,53125 16,27268912

147,765625 8,838023548
73,8828125 3,405476281
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Lampiran 12 Kurva Uji Kestabilan Formula

0.5
a)
0.4
—— Minggu ke-0
—— Minggu ke-1
é 0.3 ——Minggu ke-2
.% —— Minggu ke-3
. 0.2 —— Minggu ke-4
——Minggu ke-5
—— Minggu ke-6
0.1 —— Minggu ke-7
——Minggu ke-8
0
400 450 500 550 600 650 700
Panjang Gelombang (nm)
b) 0.25
——Minggu ke-0
~ ——Minggu ke-1
é ——Minggu ke-2
-g’ ——Minggu ke-3
——Minggu ke-4
——Minggu ke-5
——Minggu ke-6
0.05 ——Minggu ke-7
——Minggu ke-8
0
400 425 450 475 500 525 550 575 600 625 650 675 700
Panjang Gelombang (nm)
1
C) 0.9
0.8
b7 ——Minggu ke-0
—— Minggu ke-1
.= 0.6 —Mi ke-2
g inggu ke-
8 :
‘8- 0.5 ~——— Minggu ke-3
5 e M "
<04 Minggu ke-4
—— Minggu ke-5
0.3 :
——Minggu ke-6
0.2 ——Minggu ke-7
0.1 ——Minggu ke-8
0

400 425 450 475 500 525 550 575 600 625 650 675 700
Panjang Gelombang (nm)
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d 1.5
) 45
0.4 .
—— Minggu ke-0
9:35 ——Minggu ke-1
g 03 Minggu ke-2
—‘; 0.25 Minggu ke-3
< 02 —— Minggu ke-4
0.15 Minggu ke-5
0.1 ——Minggu ke-6
0.05 ——Minggu ke-7
0 —— Minggu ke-8
400 425 450 475 500 525 550 575 600 625 650 675 700
Panjang Gelombang (nm)
0.4
C) 0.35
0.3 —— Minggu ke-0
—— Minggu ke-1
sz 10025 :
a —— Minggu ke-2
«©
‘é 0.2 Minggu ke-3
) .
—— Minggu ke-4
<015 e
Minggu ke-5
0.1 —— Minggu ke-6
0.05 Minggu ke-7
——Minggu ke-8
0 - -
400 425 450 475 500 525 550 575 600 625 650 675 700
Panjang Gelombang (nm)
0.4
—— Minggu ke-0
——Minggu ke-1
g ——Minggu ke-2
<
—'g ~——Minggu ke-3
2
2 -
=) Minggu ke-4
——Minggu ke-5
Minggu ke-6
——Minggu ke-7
——Minggu ke-8

400 425 450 475 500 525 550 575 600 625 650 675 700
Panjang Gelombang (nm)

Keterangan:
a) Uji kestabilan F1 selama 8 minggu (2 bulan)
b) Uji kestabilan F2 selama 8 minggu (2 bulan)
¢) Uji kestabilan F3 selama 8 minggu (2 bulan)
d) Uji kestabilan F4 selama 8 minggu (2 bulan)
e) Uji kestabilan F5 selama 8 minggu (2 bulan)
f) Uji kestabilan F6 selama 8 minggu (2 bulan)
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Lampiran 13 Dokumentasi Penelitian
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