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LAMPIRAN

Lampiran 2. Au foil 24 karat

44



Lampiran 3. Sertifikat analisa asam askorbat

Universitas Esa Unggul

Certificate of Analysis

1.00468.0000 L(+)-Ascorbic Acid for analysis EMSURE® ACS,Reag. Ph Eur

This has been p

Batch K54197668
Spec. Values Batch Values
Assay (odometric) 99.0- 1005 % 997 B %
Identity (IR-spectrum) conforms conforms
Appearance white or almost white or almost
white, cristalline white, cristalline
powder powder
Appearance of solution (50 g/l COx-free clear (s 3NTU) clear (s 3 NTU) and
water) and not so not so intense in
intense in colour colour than reference
than reference solution BY>
solution BY»
pH (50 g CO=free water) 21-26 24
Spec. rotation [a]20/D (100 g/, water) 420.5-+21.5 * +208 e
Chloride (Cl) <50 ppm <50 ppm
Sulfate (SO4) <20 ppm <20 ppm
Cu (Copper) <5 ppm <5 ppm
Fe (lIron) <2 ppm s2 ppm
Heavy metals (ACS) <10 ppm <10 ppm
Oxalic acid $02 % 502 %
Related substances (HPLC) (Impurity C) <0.15 % 0.01 %
Related substances (HPLC) (Impurity D) 5015 % <0.05 %
Related substances (HPLC) (unspecified <0.10 % 0.06 %
impurities singly)
Related substances (HPLC) (sum of 0.2 % <0.1 %
impurities (except impurity C and D))
Sulfated ash (600 °C) <005 % $0.05 %
Loss on Drying (105 °C) <01 % <0.1 %
Date of release (DD.MM.YYYY) 17.03.2022
Minimum shelf life (DD.MM.YYYY) 31.03.2024
Lips

ly and is valid without a signature.

Merck KGaA, Frankfurter StraBe 250, 64293 Darmstadt (Germany): +49 6151 72-0 Page 1 0f 1

EMD Millipore Corporation - a subsidiary of Merck K
400 Summit Drive, Burlington, MA ow;’: h GaA, Darmstadt, Germany

SALSA Version 1179899/990000022577//  Dae: 17.03 20: SA, Phone +1 (781) 533-6000

22

Responsible laboratory manager quality control
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Lampiran 4. Sertifikat analisa enzim tirosinase

Universitas Esa Unggul

catechol and ascrobic acid

Version Number

=
50 Spr Louis, MO 63103, USA
www ] I ch.com
SA i or
USA. eurtechse com
Product Name Certificate of Analysis
Tyrosinase from mushroom lyophil ¢ = 1000 unit/mg sohd
Product Number: T3824
Batch Number: SLCGB506
Brand SIGMA
CAS Number
MDL Number
Storage Temperature
Quality Release Dale
Recommended Retest Date
Test Specification Resuit
units/mg Solid > 1000 8503
Tyrosina: ctivity -
Unit Definition. One unit will cause an
increase in A280 of 0.001 per
minute at pH 6.5 al 25 deg C in mL
x containing
ur lid > 3000C
yphenol Oxidase Activity
Jnit Definition: One unit will cause a
iecrease In A265 of 0.001 per
minute at pH 6.5 al 25 deg C. Ina 3 mL
reaction mixture containing
L-Beta-3 4-dihydroxyphenyl-alanine
L-DOPA)
units/mg Solid > 30000 17
C Oxidase Activity
nition’ One unit will a
n A265 of 0.001
ot pH 6.5 ot 25 a3 mL
n mixture

the time of the qualily release or subsequenl retest date this product conformed to the information
For further inquiries, please contact

See reverse side of invoice or packing

gma-Aldrich warrants, that at
nt n this p cation. The current Specification sheet may be available at Sigma-Aldrich.com
Techr Service sser must determine the suitability of the product for its particular use.
slip fc rms and conditions of sale.
Page 1 of 2
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(Lanjutan)

Product Number

Batch Number

t
Certificate of Analysis
T3824
SLCGa506
salit € ibsequent t rod v t
v may be silable ai 1 ase contacl
. Gitabl prodict tex o or packing
! A
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Lampiran 5. Sertifikasi analisa KH,PO4

Certificate of Aﬁnalys‘isr

1.04873.0000 Potassium dihydrogen phosphate for analysis EMSURE® ISO

Batch AM1704373

Spec. Values - Batch Values n
Assay (alkalimetric, calculated on dried 99.5-100.6 % 99.8 %
substance)
Assay (alkalimetric; dried substance) 2995 % 99.9 %
pH-value (5 %; water) 42-45 4.3
Chioride (Cl) < 0.0005 % < 0.0005 %
Sulfate (SO.) s 0.003 % s 0.003 %
Total nitrogen (N) 50,001 % $0.001 %
Heavy metals (as Pb) 500010 % <0.0010 %
As (Arsenic) % 0.0002 % s 0.0002 %
Cu (Copper) < 0.0003 % = 0.0002 %
Fe (lron) = 0.0010 4 = 00010 %
Na (Sodium) <002 % = 0.02 %
Pb (Lead) <0.001 % <0.001 %
Reducing substances passes last passes lest
Loss on drying (110 *C) <02 % <02 %
Loss on drying (130 *C) s02 % <01 %

Corraspons 10 1SO

Date of release (DD.MM.YYYY) 07.05.2021
Minimum shell life (DD.MM.YYYY) 31.01.2026

Claudia Wiegand
Responsible laboratory manager quality control

This document has been produced electronically and is valid without o signature

Merck KGaA, Frankfurter Strafle 250, 64293 Darmstadt (Germany): +49 6151 72-0 Page 1of 1
EMD Millipore Corporation - a subsidiary of Merck KGaA, Darmstadt, Germany
400 Summit Drive, Burlington, MA 01803, USA, Phone +1 (781) 533-6000

% 2021

SALSA Version 1073438/990000829993) Date 07
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Lampiran 6. Sertifikat analisa L-tirosin

Universitas Esa Unggul

SIGMA-ALDRICH

Product Name:

Product Number:
Batch Number:
Brand:

CAS Number:
Formula:

Formula Weight:
Quality Release Date:

TEST

APPEARANCE (COLOR)
APPEARANCE (FORM)
PURITY (HPLC AREA %)
SPECIFIC ROTATION
CONCENTRATION

SOLUBILITY (COLOR)
SOLUBILITY (TURBIDITY)
SOLUBILITY (METHOD)

CARBON CONTENT
NITROGEN CONTENT
INFRARED SPECTRUM

Dr. Reinhold Schwenninger
Quality Assurance
Buchs, Switzerland

Recommended Retest Date:

Email USA techserv@sial com O

L-Tyrosine

reagent grade, >= 98 % HPLC
T3754

BCCC5665

Sigma-Aldrich

60-18-4
4-(HO)C,H,CH,CH(NH,)CO,H
181.19

16 DEC 2019

NOV 2025

SPECIFICATION

WHITE TO OFF WHITE

POWDER

298 %

-11.2 --9.8 DEGREES

C=5IN 1M HYDROCHLORIC ACID AT
25C

COLORLESS TO LIGHT YELLOW
CLEAR
SOMG/ML IN 1M HYDROCHLORIC ACID

585-608 %
74-80%
CONFORMS TO STRUCTURE

PR SEEE-S

3050 Spruce ©

RESULT

OFF-WHITE

POWDER

100 %

-10.5 DEGREES

C=5IN 1M HYDROCHLORIC ACID AT 25
(o]

COLORLESS
CLEAR
50MG/ML IN 1M HYDROCHLORIC ACID

59.5%
77 %
CONFORMS

Sigma-Aldrich warrants that at the tme of the Guality release or subsequent retest date this product conformed o the information contained in this publication. The current
specification sheet may be available at Sigma-Aldrich com. For further inquines, please contact Technical Service. Purchasar must determine the suitatuity of the product

for its particular use. See reverse side of invoice or packing slip for additional terms and conditions of saie

Sigma-Aldrich

Certificate of Analysis - Product T3754 Lot BCCC5665

Page 10f 1
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Universitas Esa Unggul

Lampiran 7. Sertifikat analisa asam kojat

spectrum Certificate Of Analysis

ASSAY

99 % 94%
IEAWIETN.S]HE 2% a0
|ARSENIC (As 5
2 <0.1

035%
RESIDUE ON IGNITION 2% 009%
\TION DA 31
DATE OF MANUFACTURE 31MAY.2022
APPEARANCE mml
POWDER
Spacium Chemical Mig Cop
14422 Soumh San Pedro Syest Certificat of Analysis Results Cestified by:
Gardena 90248 CA
;{5“ %
’Qu “‘»" Himanshu Pate!
Quality Control Manager
Spectrum Chemicals & Laboratory Products

and SDS before b chemicals. Al chemicals are for
upuhu earch purposes by experienced personnel oaly. I i the customer's
aining on M%umnﬁniw”ﬂuwm-mmm
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Lampiran 8. Hasil analisa ukuran partikel asam askorbat
HORIBA HORIBA SZ-100 for Windows [Z Type] Ver2.00
Scientific
033.C.PSA.VI.2022.nsz
Measurement Results
Date : Friday, June 17, 2022 11:04:22 AM
Measurement Type : Particle Size
Sample Name : AuNPs Vitamin C
Scattering Angle : 90
Temperature of the Holder : 25,0 °C
Dispersion Medium Viscosity : 0.896 mPa's
Transmission Intensity before Meas. T 34131
Distribution Form : Standard
Distribution Form(Dispersity) : Monodisperse
Representation of Result : Scattering Light Intensity
Count Rate : 32 kCPS
Calculation Results
Peak No. | S.P.Area Ratio Mean S.D. | Mode

1 1.00 232.9 nm 86.5 nm 183.0nm |
2 — —nm —nm —nm
3 — —nm —nm —nm
Total 1.00 2329nm | 86.5nm | 183.0nm |
Cumulant Operations
Z-Average : 254.9 nm
Pl : 0.325
16~ U T WETITS
. T
2 12 RIS
> 10~ = o
g o o 3
R 3
o' A — Q
o4 > B
2 210
o-l" ‘l’lllllll' 1 I||IIII| 1 IIIlIII' 1 lllllll 1} ll|ll|l]—
0.1 1 10 100 1000 10000
Diameter (nm)
.| Diameter | Frequency | Cumuiation || No. | Diameter Cumiation |
BEeS St oiwod o2k ok
7287 | 0000 | 0000 | 66| 64574 | 0,000 | 100.000
8233 | 0000 | 0,000 100.000
9302 | 0000 | 0.000 100.000
10510 | 0000 | 0.000 100.000
118.74 320 1.320 100000 |
(50 13416 | 4993 | 6313 100.000
(51 15157 | 9006 | 15318 100.000 |
152] 17125 | 11.788 27.118 100.000 |
[53] 19348 | 13039 | 40.155 100.000 |
54| 21860 | 12950 53.105 100.000
(55| 24698 | 11911 | 65015 100.000 |
56 | 279.04 | 10291 308 100.000
[57] 31527 | 8383 00 100.000
| 58| 35620 | 6444 90.143 100.000
59 | 40244 43597 94740 X 100.000 |
[60 | 45459 | 2957 | 07696 |81 | 100.000 |
[61] 51371 | 1600 | 99296 | 82 | 6667.10 | 0000 | 100.000 |
[62| 58041 | 0609 | ©99.905 || 83 | 753265 0000 | 100000 |
E 655.76 | 0085 100.000 |( 84 | 851056 | 0. 100.000
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Universitas Esa Unggul

Lampiran 9. Hasil potensial zeta nanopartikel emas

HORIBA

Scientific

SZ-100

HORIBA SZ-100 for Windows [Z Type] Ver2.00

Measurement Results

Zeta 033.C.PSA.VI.2022.nzt

Measurement Results
Date

Measurement Type

Sample Name

Temperature of the Holder
Dispersion Medium Viscosity
Conductivity

Electrode Voltage

Calculation Results

: Tuesday, June 21, 2022 9:24:41 AM
: Zeta Potential

: SNEDDS Vitamin C

: 249 °C

: 0.897 mPa-s

: 0.130 mS/cm

: 33V

| Peak No. [ Zeta Potential | Electrophoretic Mobility |
9 | 158 mV -0.000122 cm2/Vs

2 —mV —cm2/Ns |

3 | —mV —cm2Vs |
Zeta Potential (Mean) : <158 mV

Electrophoretic Mobility Mean

: -0.000122 cm2/Vs

2022.06.21 09:27:08

Intensity (a.u.)

o-o_llIIIlIlll]!llIlllllillll|IHI||III|II|I[lllli
-100

-150

-50 0 50 100

Zeta Potential (mV)

N RN RN RN RN AR RN AR

150 200

1/1
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Lampiran 10. Alat dan Bahan

Spektrofotometer UV-Vis

Hot plate

Neraca analitik

Mikropipet
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Universitas Esa Unggul

Au Foil

Aqua pro
injection

HCI

HCI0,01 M

Dapar fosfat

Asam kojat
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Unggul

Enzim
tirosinase

L-Tirosin

Asam
askorbat
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Universitas Esa Unggul

Lampiran 11. Penimbangan bahan

Asam askorbat 4 mM

Gom arab

KH2PO4

Asam kojat

L-Tirosin
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Universitas Esa Unggul

Lampiran 12. Skema penelitian

Persiapan Alat
dan Bahan

Pembuatan agua
regia Sebagai Pelarut

Persiapan Alat

Wi

dan Bahan

Pembuatzn Laruian Gom
Arab 5ebagai Penstabil

Pembuatan
Larutan

Binsintesiz
Nanopartilel
Ema:

|

Pembuatan Larutan Vitamin C
Sebazai Bioredultor

Larutan HAnCl, + Larutan Vitamin C
dengan Penzadulan secara terus
menerus hingza terbentul warna ongn
kemerahan

Apaliza
Kestabilan
Selama ! Bulan

|

Mengzonakan Speltrofotometri UV-Vis
denzan Panjang Gelombang 300-700 nm

Karalterizasi
Nanopartikel
Fmas

Uji Alktivitas
Penghsmbatan
Enzim

- Ulmran Partikel

- Potensial Zeta

- Indels Polidispersitas
Menggunakan Alat P3A
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000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000090

Al-A3 : Blanko

I OTMMmoOw>»

e
o

A4-B12 : Larutan standar asam kojat
C1-E6 : Larutan sampel
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Lampiran 14. Dokumentasi
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Lampiran 15. Hasil uji penghambatan enzim tirosinase asam kojat

Sampel Konsentrasi % Inhibisi R? ICso0
(ppm)
7,81 19,47
. 15,62 32,55
Asam Kojat 31.25 57,04 0,9869 24,30
62,5 82,07

Lampiran 16. Uji penghambatan enzim tirosinase asam askorbat

Sampel Konsentrasi % Inhibisi R2 ICsom
(ppm) (ppm)
11,75 16,15
23,5 20,44
F1 47 56.96 09803 42,48
9 56,96
188 96.56

60



Lampiran 17. Perhitungan larutan asam askorbat

M XMr XV
2mM =g = ——""—
1000 ml
_ __ 0,002 M x176,13 X100 ml
1000 ml
=0,0352 gram
M XMr XV
AmM =g = — 2
1000 ml
_ __ 0,004 M x176,13 X100 ml
1000 ml
=0,0704 gram
M XMr XV
6mMM =g = — 1~
1000 ml
_ __ 0,006 M x176,13 X100 ml
1000 ml
=0,1056 gram

61
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Lampiran 18. Perhitungan larutan substrat L-Tirosin 2 mM

Konsentrasi subtract L-Tirosin 2 mM

gram 1000 ml
M = X
BM %4

Diketahui :

M : Molaritas (2 mM)
BM substrat L-Tirosin : 181,19

V :volume yang diinginkan (10 ml)

Bobot substrat L-Tirosin yang harus ditimbang

62

0,002 M x181,19 xX10 ml
1000 ml

= 10,0036 gram
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Lampiran 19. Perhitungan larutan asam kojat

1.

Pembuatan larutan induk asam kojat 500 pg/ml

Diketahui :

Konsentrasi larutan induk asam kojat yang akan dibuat : 500 pg/ml
Volume larutan induk yang akan dibuat : 10 ml

Perhitungan bobot asam kojat yang ditimbang :

500 pg

2 10ml =
1000 mi < 10ml = 5mg

Pembuatan variasi konsentrasi laritan asam kojat 250; 125; 62,5; 31,25; 15,625;
dan 7,8125 pg/ml dalam 10 ml

a.
b.

C.

250 pg/ml = :;;'“ng//ﬂ x 10 ml =5 ml (diambil dari konsentrasi 500 pg/ml)

_ 125 pg/ml _ . . . .
125 pg/ml = 2 ol 10 ml =5 ml (diambil dari konsentrasi 250 pg/ml)

_ 62,5 ug/ml i . . . .
62,5 g/ml = 25 1g/oll x 10 ml = 5ml (diambil dari konsentrasi 125 pg/ml)
31,25 w/ml = s ug/ml 9o ml = 5 ml (diambil dari konsentrasi 62,5

62,5 pg/ml

Hy/ml)

15,625 pg/ml = 15625 pg/ml 40 ml = 5 ml (diambil dari konsentrasi 31,25
31,25 pg/ml

Hy/ml)

7,8125 pg/ml = 28226 88/ 10 ) =5 ml (diambil dari konsentrasi 15,625
15,625 pg/ml

Hy/ml)
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Lampiran 20. Perhitungan larutan enzim tirosinase 333 U/mL

a. Pembuatan larutan induk enzim tyrosinase
Diketahui
Aktivitas enzim dalam sediaan 25 mg (25000 U/mL)
Dilarutkan dengan 12,5 ml Dapar fosfat = 2000 U/mL

b. Pembuatan larutan enzim tirosinase 333 U/mL
Larutan enzim tirosinase 2000 U/mL diambil sebanyak 1,665 ml
1,665 larutan enzim tirosinase ditambahkan 10 ml dapar fosfat = 333
U/mL
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