LAMPIRAN

Lampiran 1. Skema kerja karakterisasi minyak atsiri sereh wangi (Cymbopogon

nardus L.).
[ Aquadest ]

|
dimasukan

A 4
[ Pikmometer ]

|
ditimbang

¥

[ Meraca analitik ]

A. Bobot Jenis

¥

[ Minyak atzin sereh wangi ]

dimasukan

A 4
[ Pikmometer ]

|
ditimbang
¥

[ Meraca analitik

dihitung
. 4
Rumus
[Bob:t Jemis = 7 “:x EJ air pada suhu ruang]

—

Keterangan :

A : bobot piknometer kosong (g)

Al : bobot piknometer berisi air (g)

A2 : bobot piknometer berisi sediaan (g)
BJ : bobot jenis (g/mL)
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B. Kelarutan dalam etanol 80%

[ | mL sampel mimyak sereh wangi ]

|
dimasukan

¥
[ labu erlenmeyer ukur 100 ]

|
ditambahkan

¥
[ Etanol 80% dan buret ]
|

digovangkan
¥
Setiap penambahan (0,5 mL etanol 80%. Batas
[ jumlah penambahan etanol zampal 10 mL ]

diamati
4

[ Sifat kelarutannya apakah larutan jernth atan ]

keruh

C. Identifikasi warna

[ Sampel minyak sereh wang ]

|
dimasukan

¥
[ ke dalam wial ]
|

diamati

¥

[ Wamanya ]
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D. Bilangan Asam

dicatat
¥
Jumlah larutan KOH vang digunakan
untulk fitrasi
dihi'é'mg
Bilangan Asam =M H IR
Keterangan :
mL KOH = jumlah larutan KOH yang digunakan untuk titrasi (mL)
N KOH = normalitas larutan KOH dalam etanol (N)
56,1 = berat molekul KOH (g/mL)

[ Sampe] minyak serch wangi ]
ditimbang
Sebanyak 4+0,05 gram dalam labu
erlenmenyer

I
ditambahkan

¥
[j mL etanol netral (96% alkohol dan 4&]

air)

T
ditambahkan
[ 3 tetes mdikator FP ]
R
dititras
¥
[ dengan larutan balm KOH 0.1 N. ]

diamati

¥
[ Perubahan wama menjadi merah muda ]
I
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Lampiran 2. Skema kerja cara pembuatan sediaan nanoemulsi antiacne minyak
atsiri sereh wangi (Cymbopogon nardus L.).

7

Tween 80 dan Propilen glikol

dihomogenkan

\

r ™
Pada magnetic stirer selama 10 menit, kecepatan

1000 rpm, suhu 70°
|

dimasukkan

Propil paraben dan BHT
|

dimasukkan

Metil paraben dan aquadest 70° periahan

I

dihomogenkan

~

[ Selama 10 menit, suhu 70°, kecepatan 1250 rpm

J

dipindahkan

5
Campuran ke alat Uliraturrax dengan kecepatan
4000 rpm

dimasukkan periahan

[ Minyak atsiri kedalam campuran ]

dihomogenkan selama 15 menit

[ Nanoemulsi ]
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Lampiran 3. Skema kerja evaluasi sediaan nanoemulsi antiacne minyak atsiri
sereh wangi (Cymbopogon nardus L.).

A. Organoleptis

[ Manoemulsi ]
|

diamati zecara visnal

¥

[ Tampilan fisik melipuh wama, ]

kejermihan, dan aroma

B. Homogenitas

[ Wanoemulsi ]

diolezkan

¥
[ kaca preparat ]
|

diamat

¥
[ Ada tidalarya partikel atau gumpalan ]

[ pH meter vang telah dikalibras ]
I

dimazukan

¥
[ MNanpemulsl ]

diamati

¥

L= ]
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D. Persen Transmitan

Manoemulsl

[
dimasukan

¥

Spektrofotometer UV-Vis pada
panjang gelombang 650nm dengan
blanko agquadest

[
diamati

¥

%o Tranzmitan
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E. Bobot jenis

Agquadest

|
dimasukan

¥

Pikmometer

I
difimbang

¥

MWeraca analitik

—

dimasukan

¥

Piknometer

|
ditimbang

v

Meraca analitik

dihitung

¥

[B obot Jenis = 5

Fumus -

"% BJ air pada suhu ruang]
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F. Viskositas

[ Aquadest ]

I
dimazukan

¥
[ Vizkometer ostwald ]
|

dihisap
Menggunakan filler sampai batas garis
M Lalu biarkan cairan air mengalir
sampal batas garis N
T
dicatat

v

[ Waktu aliran cairan pembanding ]

l

MNanoemulsi
]

dimazukan

) ¥ .
Vizkometer ostwald
N
dihizap

¥

Menggunalan filler sampai batas garis
M. Lalu biarkan cairan mengalir sampai
batas gariz N

di-:;.:at
v

Wektu aliran cairan sampel

I
dihitung

¥

Rumus :
t. o

n=n

“t..p,

Keterangan

n = Viskositas cairan sampel (cP)

90



n, = Viskositas cairan pembanding (cP)
t = Waktu aliran cairan sampel (s)

t, = Waktu aliran cairan pembanding (s)
p = Massa jenis cairan sampel (g/mL)

p. = Massa jenis cairan pembanding (g/mL)

G. Uji stabilitas termodinamika

Uji Heating-Cooling Cycle

[ MNaneemulsi

|
disimpan

¥

Suhu 4°C dan 45°C sebanyak 6 siklus
mazing-masing suhu selama 24 jam

diamata

¥

Perubzhzn szcarz organocleptik ada
tidakmya endapan

Uji Sentrifugasi

Manoemulsi vang stabil pada uji heating
cooling cycle

I
dizentrifis

¥

[ Kecepatan 3500 rpm zelama 30 menit ]

diamati

¥

Perubahan secarz organoleptik ada
tidakmya endapan
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Uji Freeze-Thaw

H. Uji Hedonik

Nanoemulsi vang stabil pada uji
zentnifugasi
I
disimpan
¥
Suhu -21°C dan 25°C zelama tidak
kurang dari 4% jam

dizmati
¥
[ Perubahan seca organolepiik ada ]

tidakmya endapan

l

[ Nanoemulz vang stabil ]

I
dizentrifiiz

¥
[ Kecepatan 300 rpm selama 5 menit ]

diamati
¥
Perubshzan secara organcleptik adz
[ tidakmya endapan ]

[ MNancemulsi ]

diamati

¥

[‘».‘..?a.rtaT bauw, dan tekstur oleh 13 pa.ue]i‘s]

diizi
Kuesioner sesuai dengan skala
penetapan varu : Sangat Suka (20), Suka
(15), Kurang zuka (10, dan Tidak Sula

e
5
Ll
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Uji Ukuran partikel untuk formula optimum

[ 1 mL Wancemul=i ]

I
ditambahkan

¥
[10 mL agua DM dan digojok pada la':u]

ukur
I

dimasukan

¥
[ Pada kuvet sampail tanda batas ]

dié-au:a
+

[ Oleh alat Particle size analyzer ]

I
dicatat

¥

[ Uluran droplet nanoemulsi ]

Uji Indeks Polidispersitas untuk formula optimum
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[ 1 mL Nanoemul= ]

ditamgaﬂ:an
¥
[10 ml. aqua DM dan digojok pada la':u]
ukur

|
dimasukan

¥
[ Pada kuvet sampai tanda batas ]

diléa;:.a
v

[ Oleh alat Particle size analyzer ]
i
dicatat

¥
[ Uluran Indeks Polidispersitas ]

K. Uji Zeta potensial untuk formula optimum

[ 1 mL Nanoemulzi ]

|
ditambahlcan
A 4
[lﬂ ml aqua DM dan digojok pada la':u]

ukour
|

dimazukan

¥
[ Pada kuvet sampai tanda batas ]

dilé-aca
v

[ Oleh alat Particle size analyzer ]

I
dicatat

4
[ Ulcuran Zeta potensial ]
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Lampiran 4. Karakterisasi minyak atsiri sereh wangi

Identifikasi Spektrofotometri Fourier Transform Infra-Red (FTIR)

Minyak atsiri sereh wangi desa Payakabung

108 Minyak Atsiri Sereh Wangi
106;
104%
102%
100%

98;

3
g 5
£ 1 S
(%}
c 96- N
E B o = <
X 94+ P> o 2 =1
2 Pl -l © ™ © Q
i = Nl | e &
927 < Jeg 2 R
90- Q & 5ggg” o
; < i 3od
887 2 3 S8 &
] nww
86; . . R I o . . S } . R . :
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
Bilangan Gelombang (cm™1) Perkiraan Gugus Fungsi
2914,81 CH alkana
1724,71 C=0 Keton
1654,81 C=C alkena
1376,52 -CH3
827,65 -C-H alkena
Minyak sereh wangi tersertifikasi
ICitronella beli di store
105-
! &
=l
I <o
1004 7 j
] ~
’ ;
g o < g e
8 5 ¢ 5 Glgady g = =&
£ gl g3 ¥ AElepa s 3 Y
N ] m o 0 dle | T I S /
N © S| = o
© [N Y ~ N
[ 59l o =
1 3 S o 5 FR 88
85+ 2 3 Qo N
) R Rt
n n
] 5
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

95




Bilangan Gelombang (cm™1) Perkiraan Gugus Fungsi

2915,37 CH alkana
172411 C=0 Keton
1654,18 C=C alkena
1375,70 -CHs
809,49 -C-H alkena

A.  Penentuan bobot jenis

Piknometer Piknometer

kosong degan aquadest Minyak sereh Rata-rata

| | &

A

0,8819 g/mL

Bobot jenis

. . Bobot sampel (g)
Replikasi 1 =
P Bobot aquadest (ml)
_ 2391gr-15,16gr
"~ 25,07 ml-15,16 ml

= 3758 _ 0,8829 gr/mL

T 991ml
. . Bobot sampel (g)

Replikasi 2 =

Eplikas Bobot aquadest (ml)
_ 23,90gr-15,16 gr
25,07 ml-15,16 ml

8,74 gr
= =28L - ,8819 gr/mL

T 991ml

. . Bobot sampel (g)
Replikasi 3 =
Eplikas 3 Bobot aquadest (ml)
_ 23,89gr-15,16 gr
"~ 25,07 ml-15,16 ml
8,73 gr
===5 - 0,8809 gr/mL

T 991ml
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B. Kelarutan dalam etanol 80%

Replikasi 1 Replikasi 2 Replikasi 3 Rata-rata

by

| ¥

1:1,7
C. Identifikasi warna
Citronella oil Mlnyal_< seref Minyak sereh
. wangi desa . Keterangan
Official store wangi

payakabung

Jernih kekuningan

D. Bilangan asam

Replikasi 1

Replikasi 2 Replikasi 3 Rata-rata

2,0778

Bilangan asam
. . L KOH x N KOH x 56,1
Replikasi 1 = "= ad

Bobot contoh (gram)

_2mlx0,1Nx56,1
4,05 gram

= 22227704 mL
4,05

97



ml KOH x N KOH x 56,1

Replikasi 2 =
Bobot contoh (gram)
_15mix0,1Nx561
4,05 gram
8,415
=——=2,0778 mL
4,05
. . LKOH x N KOH x 56,1
Replikasi 3 = &————= ad

Bobot contoh (gram)

_1mlx0,1Nx56,1
4,05 gram

= 5—6; =1,3852 mL

4,0
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Lampiran 5. Lampiran design expert 12

A. Desain faktorial 2 level

[l unnamed - Design-Expert 12
File Edit View Display Options Design Tools Help

ocl=0v "

%= Standard Designs Regular Two-Level Factorial Design
v (i Factorial
Design for 2 to 21 factors where each factor is set to 2 levels. Useful for estimating main effects and
~ Randomized interactions. Fractional factorials can be used for screening many factors to find the significant few. The color
Regular Two-Level coding represents the design resolution: Green (Characterization) = Res V or higher, Yellow (Screening)= Res
IV, and Red (Ruggedness testing) = Res Il
Min-Run Characterize

Min-Run Screen
Muttilevel Categeric

Replicates: Blocks:
Optimal (Custom)

> Miscellaneous

Cente points prblock

Number of Factors
> Split-Plot
5 7 Response Surface
> i Mixture
~ 171 Custom Designs

Show Generators

Optimal (Combined)
User-Defined
Historical Data

Simple Sample

Runs

w12 | 9
2v 2w

w11 [ wa
2y |2w

1810 | 5 1811
2v 2w

Cancel << Back Next »> Finish

For Help, press F1

£ Type here to search O H »n @09 @ ®

B. Faktor

[ unnamed1 - Design-Expert 12

= . %06 AM
) 28°C Cerah A~ & D Q) STEE® l

-
ile Edit View Display Options Design Tools Help
|6 i |= @ ¢

¥ 7 Standard Designs Regular Two-Level Factorial Design
v ] Factorial

v Randomized

@ Horizontal
Factors: 2.

Regular Two-Level O Vertical

Min-Run Characterize - -
Name | Units | Type | Low | High ‘
Min-Run Screen - -
e ot A [Numeric] [Tween 80 % Numeric 36 45
i - i
vitievel betegene B [Numeric] | Propilen Gliki % Numeric 12 EE|

Optimal (Custom)
> Miscellaneous
5 Split-Plot
5 % Response Surface
> A Mixture

W Custom Designs
Optimal (Combined)
User-Defined
Historical Data

Simple Sample

Concel | | <<Back | [ MNet»» | Finish

For Help, press F1

L Type here to search o

gy . %08 AM
) 28°C Cersh A G DA gy L
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C. Respon

[l unnamed - Design-Expert 12

- x
File Edit View Display Options DesignTools Help
8% Standard Designs . .
‘ Regular Two-Level Factorial Design
v {H] Factorial
v Randomized Optional Power Wizard: For each response, you may enter the minimum change the design should detect as
Regular Two-Level statistically significant and the estimated standard deviation (generally obtained from historical data). The
atio will then be calculated in the Delta/Sigma field. Press Next to see the calculated power for each
Min-Run Characterize
response.
Min-Run Screen
Multilevel Categoric . ® Horizontal
Responses: (10999) Edit Model.. | [JEdit response types
Optimal (Custom) O Vertical
> Miscellancous
Diff. to detect Delta/sigma
Split-Plot N Unit
» oplit-Plo ame ‘ nits ‘ Delta"signal") (Signal/Noise Ratio)
> 9 Response Surface
% Transmitar % 2 2
> A Mixture I
2 2
[ Costom Designs | Bobot Jenis  g/mL 2 2
Optimal (Combined) | |viskositas |c z 2
User-Defined
Simple Sample
[e<mek || nea>» Finish
For Help, press F1
P = | 10AM
=1 o ~
L Type here to search S 28°C Cerah G A g O
[ DATA ICHA ON PROGRESS\formulasi icha.diepxc” - Design-Expert 12 - x
File Edit View Display Options DesignTools Help
. . »
DEa | of [Ta} ﬁ ‘ Lo ] | = ® | Design Layout [T Column Info ‘ 7 pop-Out View
sttt el Factor 1 Factor 2 Respense 2 Respense 3
77 Design (Actual) ~ Std | Run | ATween80 | B:Propilen Glikol Bobot Jenis g/mL|  Viskositas.
i % % a/mL mPas
3 Notes [ 10 1 45 25
[E) Summary s 2 36 25
| Graph Columns 1 3 45 25
R Evaluation - . P e P
1 Analysis =
7 R1:Uji Transmitan (En | | 5.5 45 12
&7 R2:Bobot Jenisg/mL1 || 3 6 36 12
J R3:Viskositas (Empty, ||| 12 7 45 25
4% Optimization L g9 8 36/ 25
43 Numerical 2 [} 36 12
L Graphical | 1 10 36 12
[/ "’@"’“‘""’“ 6 1 a5 12
.. vl =
. pointPrediction || fie 2 —]
Design Properties
= Cell
Cell Status | Normal
= Run12
Comment
Row Status Mormal
= Response
Neme Viskosites
Units mPas
Format General
For Help, press F1
R = . %18AM
=] o ~
£ Type here to search O H 26°C Cersh A G @D gy
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Lampiran 6. Respon hasil evaluasi design expert 12

[ D:\TA ICHA ON PROGRESS\formulasi icha.dxpx - Design-Expert 12 - X
File Edit View Display Options Design Tools Help
= | o B ‘ | =@ | Design Layout | [71] Column Info ‘ 7] pop-Out View
p Factor 1 Factor 2 R 1 R 2 R 3
B e e — actor actor 2 Response esponse esponse
€ Information Std | Run ATween 80 B:Propilen Glikol | Uji Transmitan Bobot Jenis g/mL Viskositas
% % % g/mL mPas
W 1 45 25 99.8 1.0636 12.5402
& Evaluation
5 Anatyss 8 2 36 25 99.9 1.0585 16.638
L& R1:Uji Transmitan (An 11 3 45 25 99.7 1.0626 13.0071
& R2:Bobot Jenis g/mL |
st (e 4 4 45 12 95.9 7.0636 19.3212
#3+ Optimization 5 5 45 12 946 1.0646 19.611
434 Numerical
¥ Graphical 3 6 36 12 99.4 1.0575 25.2164
e i 120 7 45 25 998 10626 14.2626
< id 9 8 36 25 99.7 1.0575 15.6422
Design Pr i
o Eperes 2 9 36 12 99.1 1.0545 26,8294
= Run1
Comment 1 10 36 12 989 1.0555 26.5411
Row Status | Nosmal 6 1 45 12 93.8 1.0636 18.9686
7 12 36 25 99.8 1.0585 15.0093
For Help, press F1
—_ - = 5:06 PM
im0 Type here tosearch o) = (x) e © (3 23°C Berawan ~ B m ) gy, O
[ D:\TAICHA OM PROGRESS\formulasi icha.dxpx” - Design-Expert 12 - X
File Edit View Display Options DesignTools Help
— — » »
H| RS XN 1] =)=
Ne ation Pe ad
:"q;:‘g::mau YA Tansform | ettecs [ ANOVA [ Diagnostics £ Model Graphs
Information A Analysis of Variance  ~ < % Fit Statistics v Model Comparison Statistics Coefficients = Coded Equation ="
Li] lyss X p q
3 Notes
) Summary ANOVA for selected factorial model Fit Statistics
Graph Calumns
R Evaluation - .
) Anaiyts Response 1: Uji Transmitan
< R1:Uji Transmitan (Analyzed) Std. Dev. | 0.5477 R 0.9564
R2:Bobot Jenis g/mL (Analyzed) Source Sum of Mean | o alue | p-value Mean 9837 Adjusted R* 09401
R3:Viskositas (Analyzed) SEEEES || STEE CV.% | 05563 Predicted R® 09020
<4+ Optimization 5266 3| 17.56 5854 < 0.0001 significant Adien Precision | 159158
434 Numerical A-Tween 80 1452 1 1452 4840 0.0001
f Graphical B-Propilen Glikol 2408 1 2408 8028 <0.0001
% Post Analysis 8 1208| 1| 1408 4594 00001 The Predicted R® of 0.9020 s in reasonable agreement with the
® Point Prediction Pure Error 240 8| 03000 Adjusted R® of 0.0401; i.e. the difference is less than 0.2,
Confirmation Cor Total -
I Coefficients Table or Total 55.00] 11 Adeq Precision measures the signal to noise ratio. A ratio
greater than 4 is desirable. Your ratio of 15.917 indicates an
Factor coding is Coded. adequate signal. This model can be used to navigate the design
Sum of squares is Type Ill - Partial space.
The Model F-value of 58.54 implies the model is significant. There is
anly a 0.01% chance that an F-value this large could oceur due to noise.
P-values less than 0.0500 indicate model terms are significant. In this
case A, B, AB are significant model terms. Values greater than 0.1000
indicate the model terms are not significant. If there are many
insignificant model terms (not counting those required to support
hierarchy), model reduction may improve your model.
For Help, press F1
pum - = 510PM
£ Type here to search O H W O ¢ m 23°C Berawan A G w4y 00 (]

101



Lampiran 8. Anova bobot jenis design expert 12

[ D:\TAICHA ON PROGRESS\formulasi iche.chepx: - Deesign-Expert 12

File Edit View Display Options

-

Navigation Pane

Design Tools

‘'oosr@O8”’

[TT] Design (Actual)
Information
£ Notes
[ Summary
Graph Columns
& Evaluation
I Analysis
R1:Uji Transmitan (Analyzed)
obot Jenis g/ml (Analyzed)
R3:Viskositas (Analyzed)
4% Optimization
43 Numerical
£ Graphical
|| Post Analysis
- Point Prediction
@ Confirmation
I Coefficients Table

For Help, press F1

P Type here to search

YA Tansform |5 effects [ ANOVA [T Dignosties
A Analysis o Variance =

Model Graphs

ANOVA for selected factorial model

Response 2: Bobot Jenis g/mlL

Source SIET ||l BEED | i
Squares Square
Model 00001 3 00000 53.53 < 0.0001 significant
A-Tween 80 00001 1 0.0001 149.00 < 0.0001
B-Propilen Glikol | 1333E-06 1/ 1.333E-06 1.60 0.2415
AB 8.333E-06/ 1| 8.333E-06 10.00 0.0133
Pure Error 6.667E-06 & 8.333E-07
Cor Total 0.0001 11

Factor coding is Coded.
Sum of squares is Type Ill - Partial

The Model F-value of 53.53 implies the model is significant. There is only a
0.01% chance that an F-value this large could occur due to noise.

P-values less than 0.0500 indicate model terms are significant. In this case A,
AB are significant model terms. Values greater than 0.1000 indicate the model

terms are not significant, ff there are many insignificant model terms (not

counting thase required to support hierarchy), model reduction may improve

your model.

o
i
¥
(3]

4 Fit Statis

Fit Statistics

00000
Mean 1.06
CV.% | 0061

= Model Comparison Statistics

R* 09525
Adjusted R* 09348
Predicted R 08932

Adegq Precision | 153687

The Predicted R* of 0.8932 is in reasonable agreement with the

Adjusted R® of 0.9348; i

. the difference is less than 0.2

Adeq Precision measures the signal to noise ratio. A ratio
greater than 4 is desirable. Your ratio of 15.368 indicates an
adequate signal. This model an be used to navigate the design

space,

Lampiran 9. Anova respon viskositas design expert 12

[ D:\TAICHA ON PROGRESS\formulasi iche.dhepxc” - Design-Expert 12

File Edit View Display Options

7 || |

Navigation Pane

Design Tools  Help

=0V 0D0BED8"~

23°C Berawan ~ @ @ )

510PM
8/10/2022 >

[3 Cosfficients = Coded Equation | *

[T Design (Actual)
) Information
{3 Netes
B summary
| Graph Columns
[ Evaluation
17 Analysis
L R1:Uji Transmitan (Analyzed)
L& R2:Bobot Jenis g/mL (Analyzed)
& R3Viskositas (Analyzed)
-+ Optimization

434 Numerical

£ Graphical
| Post Analysis

D Point Prediction
4% Confirmation

I Coefficients Table

For Help, press F1

£ Type here to search

Effects [ ANOVA

A Analysis of Variance =

YA Tiansform

- Diagnostics Model Graphs

ANOVA for selected factorial model

*Response 3: Viskositas

Source sum of | ¢ | Mean | ¢ ol | pevalue
Squares| @ | square

28391) 3| 9464 16379 < 0.0001 significant
A-Tween 80 6611 1 6611 11442 < 00001
B-Propilen Glikol | 20327 1| 203.27 35181 <0.0001
28 1253 1| 1453 2516 00010
Pure Error 452 8 05778
Cor Total 28853 11

Factor coding is Coded
Sum of squares is Type Ill - Partial

The Model F-value of 163.79 implies the model is significant. There is
only a 0.01% chance that an F-value this large could occur due to noise.

P-values less than 0.0500 indicate model terms are significant. In this
case A, B, AB are significant model terms. Values greater than 0.1000
indicate the model terms are not significant. If there are many
insignificant model terms (not counting those required to suppart
hierarchy), model reduction may improve your model.

o
o
|

L)

102

+ Fit Statistics ¥

Fit Statistics

Std. Dev. | 07601
Mean 1863
CV. % 4.08

Model Comparison Statistics

R 09840
Adjusted R* 05780
Predicted R* 09640
Adeq Precision | 29.4532

The Predicted R® of 0.9640 is in reasonable agreement with the
Adjusted R® of 0.9780; i.e. the difference is less than 0.2,

Adeq Precision measures the signal to noise ratio. A ratio
greater than 4 is desirable. vour ratio of 29.453 indicates an
adequate signal. This model can be used to navigate the design

space.

23°C Berawan A~ @ @ )

[3 Coefficients = Coded Equation =

510 PM
8/10/2022 >



Lampiran 10. Formula optimum design expert 12

[ D:ATAICHA ON PROGRESS\formulasi icha.dxpx” - Design-Expert 12
File Edit View Display Options DesignTools Help

D@ |4 0| EXek

[=] Report | 7g Ramps = Bar Graph ‘ 7 Pop-Qut View »‘ D ED E EB E] v

Navigation Pane. = = Factors Toal
Y Criteria (@ Solutions 2% Graphs
[T Design (Actual) : o
Information Constraints =
lotes olution:
£ Sol
& Summary .
~|# Graph Columns Constraints Jump to run:
& Evaluation
) Analysis ‘ Lower | Upper | Lower | Upper :
Name Goal > RES Importance Aween 80
# R1:Uji Transmitan (Analyzed) Limit | Limit | Weight| weight """
Bobot Jenis g/mL (Analyzed)  [aTween o is in range 3 45 1 1 3 B:Propilen G,
I R3:Viskositas (Analyzed) _|Propilen Glikol | is in range 12 25 1 1 3
#j* Optimization | |uii Transmitan maximize 9| 100 01 01 5 Factor value:
P :""':"‘I" _ |Bobot Jenis a/mL | maximize | 10545 10646 0.1 01 5
_ia braphical Viskositas minimize 1 w0 od 0.1 5
7 Post Analysis L

- Point Prediction
@ Confirmation
I Coefficients Table

olutions = 9 g Starting Points

Solutions

6 Solutions found

Number | Tween 80 | Propilen Glikol | Uji Transmitan | Babot Jenis g/mL | Viskositas | Desirability |
B 1 45000 25.000 99.767 1068 13270 0989 Selected
B 2| 44968 25,000 99.767 1063 13279 0989
B 3 45000 24920 92.736 1063 13307 0989
4 a3 25.000 90.767 1063 13201 0989
5 45.000 24754 99.672 1.063 13.384 0.989
6 45000 24375 99.526 1063 13560 o088
For Help, press F1
£ Type here to search O H & e @ | 23°C Berawan ~ T B )
[ D:\TA ICHA ON PROGRESS\formulasi ichadxpx” - Design-Expert 12
File Edi View Display Options DesignTools Help
o Ny » F
D@4 i =@ 7 008
Navigation Pans. = Factos < Factors Tool
& Summary ~ Default
|s# Graph Columns
[ Eveluation Factors Solution:
-7 Analysis
L& RI:Uji Transmitan (Analyzed) Factor|  Name | Level | Low Level | High Level | std. Dev. | Coding | Jump o run:
o Rl
:2'3“2““““:/"““':‘1"5‘”“ A Tween80 4500 3600 4500 00000 Actual
I Ratikositzs (Analyzed) B Propilen Glikol | 2500 1200 2500 00000 Actual Aween &0
<2+ Optimization -
43 Numerical B:Propilen G...
£ Graphical
7| Post Analysis Factor value:
§d Point Prediction
A® Confirmation
" Coefficients Table
v
< >
il @ Point Prediction =
alpha 005
Tolerance Propartic 0.99 Point Prediction
Interval Two-sided
Tuwo-sided Confidence = 95% Papulation = 99%
Solution 1 of 6 | Predicted | predicted 95% Cl low | 95% CI high| 5% Tilow | 95% T1 high
Response ‘ Mo | e | S| Sk ‘ B ‘ for Mean | for Mean | for 9% Pop | for 9% Pop
| uviiTransmitan 98,7667 99.7667 0547723 0316228 99.0374 100496 102,769
| Bobot Jenis a/mL 1.06283  1.06293 0000912871/ 0.000527046  1.06172  1.06415 1.06794
Viskositas | 1327 1327 0760117 0438854 14282 17.4361
Defautts
For Help, press F1
A Type here to search O H 23°C Berawan ~ & E 4
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Lampiran 12. Konfirmasi formula optimum design expert 12

[ D:\TAICHA ON PROGRESS\formulasi iche.dhepxc” - Design-Expert 12

File Edit View Display Options Design Tools Help
o » »
=R | =20 ¢ '[0DB86@
Navigation Pane e ppe———— Factors Tool
B Summary Default
4 Graph Columns . .
[ Evaluation Confirmation Location #1 Solution:
1 Analysis
& R1:Uji Transmitan (Analyzed) Tween 80 | Propilen Glikol Jump o run:
&1 R2:Bobot Jenis g/mL (Analyzed = P
Ra:Viskositas (Analyzed) P
4% Optimization
A Numerical Response data BiPropilen G,
1 Graphical
7| Post Analysis Runs: Factor value:

. Point Prediction

[ Cocfficients Table

Uji Transmitan | Bobat Jenis g/mL | viskositas

Sheet.

~|of6

Run#

v 99.4 1.06357 133
< >
Canfirmation Tool Confirmation =
alpha 0.05
Interval Twe-sided Confirmation
Two-sided  Confidence = 95%
Solution 1o 6 | predicted | predicted| oyl Stdpev || SEPred |o5% Pilow|Data Mean| 95% i high
Response Mean | Median
Uji Transmitan 997667 99.7667 0547723 1| o0s32436]  9s3082 994 101225
Bobot Jenis a/mL 1.06293  1.06293 0000212671 1/ 000105408 10605 106357 106536
Viskositas | 1327 1327 0760117 1| 0877708 11246 133 15.202
Defaults
For Help, press F1
e = 514PM
P Type here to search O H n @ [ 23°C Berawan ~ B m ) gy, O
i DAATA ICHA ON PROGRESS\formulasi ichs.dxpx” - Design-Expert 12 B x
File Edic View Display Options DesignTools Help
o .
=} | EECR
Navigation Pane
[T Design (Actual) Coefficients Table
€) Information
[ Notes
B Summary
Graph Columns
[ Evaluation prvalue shading: p < 0.05 0.05 £ p < 0.1
) Analysis
& REUj Transmitan (Analyzed)
&7 R2:Bobot Jenis g/ml. (Anslyzed) Intercept] A & A8
RViskostas (Andlyzed) Uji Transmitan | 98,3657 4] 141667 1.08333
<% Optimization p-values 00001 <0.0001 0.0001
5 Numerical Bobot Jenis g/mL | 1.06022 0.00321667 -0.000833333
1 Graphicl p-values <0.0001 2 00133
|| Post Analysis Viskositas 18,6322 -2.34714  -4.11568 1.10054
2 Point Prediction p-values <00001  <0.0001 0.0010
Confirmatien
For Help, press Fi
s - c = 515PM
£ Type here to search O H n @ 23°C Berawan A~ & @A) g0y, [
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Lampiran 14. Perhitungan formula nanoemulsi minyak atsiri sereh wangi
(Cymbopogon nardus L.).
e Formulal

Minyak atsiri = % * 50 mL = 1 mL

Tween = 2 %50 mL = 18 + 20%(18) = 21,6 mL
Propilen glikol= == x 50 mL = 6 + 20%(6) = 7,5 mL

Metyl paraben = == + 50 mL = 0,05 + 20%(0,05) = 0,06 gram
Propil paraben = % * 50 mL = 0,05 + 20%(0,05) = 0,06 gram

BHT = 222 % 50 mL = 0,015 + 20%(0,015) = 0,018 gram
Aquadest  =50mL — (1+ 21,6 + 7,5 + 0,06 + 0,06 + 0,18) =
19,762 mL

e Formula2

Minyak atsiri = % * 50 mL = 1 mL

Tween = 22 %50 mL = 18 + 20%(18) = 21,6 mL
Propilen glikol= 12—;0 *50 mL = 12,5 + 20%(12,5) = 15 mL
Metyl paraben = —- « 50 mL = 0,05 + 20%(0,05) = 0,06 gram

Propil paraben = % * 50 mL = 0,05 + 20%(0,05) = 0,06 gram
0,03

BHT = Too * 50 mL = 0,015 + 20%(0,015) = 0,018 gram
Aquadest =50mL—-(1+21,6+15+0,06+ 0,06+ 0,18) = 12,262 mL
. Formula 3

Minyak atsiri = % * 50 mL = 1 mL

Tween = =450 mL = 22,5 + 20%(22,5) = 27 mL
Propilen glikol= % * 50 mL = 6 + 20%(6) = 7,5 mL

Metyl paraben = % * 50 mL = 0,05 + 20%¢(0,05) = 0,06 gram

Propil paraben = % * 50 mL = 0,05 + 20%(0,05) = 0,06 gram
0,03

BHT = To0 * 50 mL = 0,015 + 20%(0,015) = 0,018 gram
Aquadest =50mL-(1+27+7,5+0,06+0,06+0,18) = 14,362 mL
. Formula 4

Minyak atsiri = % * 50 mL = 1 mL

Tween = =450 mL = 22,5 + 20%(22,5) = 27 mL
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Propilen glikol= ==+ 50 mL = 12,5 + 20%(12,5) = 15 mL

Metyl paraben = % * 50 mL = 0,05 + 20%(0,05) = 0,06 gram
Propil paraben = % * 50 mL = 0,05 + 20%(0,05) = 0,06 gram
BHT =22, 50mL = 0,015 + 20%(0,015) = 0,018 gram

100
Aquadest =50mL-(1+27+15+ 0,06 + 0,06 + 0,18) = 6,862 mL
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Lampiran 15. Evaluasi sediaan nanoemulsi minyak atsiri sereh wangi

A.  Uji Organoleptis

Formula

Nanoemuls

Warna | Kejernihan Aroma

Kuning Jernih Khas sereh wangi
Kuning Jernih Khas sereh wangi
Kuning Jernih Khas sereh wangi
Kuning Jernih Khas sereh wangi

107




B.

Uji Homogenitas

Formula

Nanoemulsi

108

Keterangan

Homogen

Homogen

Homogen

Homogen




C. UjipH

Formula

Pengujian

109

Nilai pH




D.  Penentuan bobot jenis

Formula | Replikasi 1 Replikasi 2 Replikasi 3 Rata-rata
1 1.0558
g/mL
) 1.0582
g/mL
3 1.0639
g/mL
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1.0629

g/mL
Bobot Jenis
e Formulail
reoliag | - A2=A) _2564-1516 1048
eplikast 1 = A = 2507-1516 991 _ V07 8/M
Reolikasip - A2=A) _2561-1516 1045 _
eplikasi 2 =~ = = oo 07— 1516~ 901 _ »0°4>8/m
reoliacig - A2=A) _2562-1516 1046 _ .
eplikasi 3 =~ = = e 07— 1516~ 901 _ 0> 8/m
e Formula?2
renlia 1 - A27A) 25651516 1049 .
eplikasi 1 = = = 25071516~ 991 _ 0°858/m
Ceolkacip - A2=A) _2564—1516 1048
eplikasi 2 =~ 0 = = oo 07— 1516~ 901 _ »0°7>8/m
renliag 3 - A2=A) 25651516 1049 .
eplikasi 3 = = = 2507 - 1516 991 _ 0°858/m
e Formula 3
reolikagi{ - A2=A) 25701516 1054 _ .
eplikasi1 = =0 = = o7 15,16~ 901 ~ 00308/m
reoliacip - A2=#) _2571-1516 1055 _ .
eplikasi 2 = =507 - 1516 991 _ 06468/m
feolikasis - A2=A) 25701516 1054 _ .
eplikasi 3 = = = 25071516~ 991 _ 06368/m
e Formula4
 (A2—A) 2570-1516 10,54
Replikasi 1 = = = = 1,0636 g/mL

Al—A 2507 —-1516 991
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(A2—A) 2569—1516 10,53

Al—A 2507 —-1516 991
(A2—A) 2569-1516 10,53

Al—A 2507 —-1516 991

Replikasi 2 = = 1,0626 g/mL

Replikasi 3 = =1,0626 g/mL
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Lampiran 16. Uji viskositas

Bobot jenis Waktu

S

Viskositas

p1 (rho air) dan n1 (viskositas air) berdasarkan (Rowe, 2009) :

pl =0,9971
nl = 0,89

t(air) rata-rata = 1,05
e Formulal

0,89 0,9971x1,05

Replikasi 1 = n2 ~ 1,0575x 28,05

0,89 0,9971x1,05

Replikasi 2 = — =
s & = 2 = 1,0545 x 29,93

0,89 0,9971x1,05

Replikasi 3 = —— =
eplikasi 3 = < o~ = 1 (555 % 29,58

e Formula 2

0,89 0,9971x1,05

Replikasi 1 = —— =

s L = 2 T 1,0585 x 18,49
089 09971x1,05
Replikasi 2 = =

n2  1,0575x 17,40

o 0,89 0,9971x1,05
Replikasi 3 = =

n2  1,0585x 16,68
e Formula3

0,89 0,9971x1,05

Replikasi 1 = n2  1,0636 x 21,37

0,89 0,9971x1,05

Replikasi 2 = — =
s & = 2 T 10646 x 21,67

0,89  0,9971x1,05

Replikasi 3 = —— =
eplikasi 3 = o = 10636 x 20,98

> =
»>n2 =

>ni=

>ni=
>n2 =

>l =

> =
»>n2 =

»>n2 =

113

26,39996 _ 25,21637 cP
104696~ ¢
28,08946 _ 26,82967 cP
104696 ¢
2778730 _ 26,54106 cP
104696 ¢
1741878 _ 16,63799 cP
104696 ¢
1637645 _ 15,63799 cP
104696 ¢
7130k _ 1500928 cp
104696 ¢
20,22893 _ 19,32117 cP
104696 ¢
20,53219 _ 19,61100 cP
104696 ¢
85975 _ 1896856 cp
104696 ¢



e Formula 4

renliai 1 < 089 _ 09971x105 1312940 _ .
s L = T 10636x1387 ~ "“ T 104696  “ ¢
Renliiasi 2 < 089 _ 09971x105 1361828 .o
s & = 2 T 10626x 1440~ 1“7 104696 ¢
Renliiai 3 < 089 _ 09971x105 1493282 .
s S = T 10626x15,79 ~ "“ T 104696 ¢
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Lampiran 17. Uji transmitan

Formula Nanoemulsi Keterangan

B H S i Formula 1.bas:xls [Mode Kompatibiltas] - Microsoft Excel
[ ccranon | SSPKAN  TAALEAKHALAMAN  RUMUS  DATA  TIJAU  TAMPILAN  KUTOOLS™  KUTOOLS PLUS
s
0 g [oer - A s ¥~ EPBungkusTeks Teks - e
Terpel % Bru- ©- Gabung &Ketengahkan = § - % 9 %3 9 Pemformatan Formatseba
- Bersyarst~ Tabel~
Papankiip Font 5 Perataan o Angka 5 Gaya
a9 - 3
» A 8 c D 3 £ G H
1 1 [Formula 1.bas Time:19/05/2022 14:53:36 99 4
2 [No. Abs _ [Trans(%T) [Energy [TestTime Con t .
PR 650.0 0.003 99.4 21251 |3/25/2022 2:37:58 PM|
a2 650.0 0.004 09.1 21355 |3/25/2022 2:38:40 PM|
&8ss 650.0 0.005 8.9 21317 |3/25/2022 2:38:46 PM|
6
Sk
8|8
s[]
10
1
12
13
1
B H S = Formula 2.basaxls [Mode Kompatibilitas] - Microsoft Excel
QPR ccrenDn  SSPKAN  TATALEMKHALAMAN  RUMUS  DATA  TIJAU  TAMPILAN  KUTOOLS™  KUTOOLS PLUS
a
?\ Calibri MUY 'Y - EfBungkusTeks Umum ~ E'J
e -
Tempel o B T ou . - Gabung &Ketengahkan < § - % o G 4 Pemformatan Format seba
- Bersyarat~  Tabel~
Papan Kip Font 5 Perataan o Angka A G
N17 - £
» A 8 c ) 3 £ G H
2 1 |Formula 2.bas Time:19/05/2022 14:53:58 99 8
2 No. |Wavelength(nm]Abs | Trans(%T) [Energy |TestTime < t .
e 1 650.0 0.001 99.9 21550 |3/25/2022 2:48:18 PM
a2 650.0 0.001 59.7 21511 [3/25/2022 2:48:24 PM
&|s5[ 3 650.0 0.001 99.6 21529 [3/25/2022 30 PM
5
]
7
& |8
s
10
1
12
13
1
B H S = Formula 3basxls [Mode Kompatibilitas] - Microsoft Excel
[P scranpa  SSPKAN  TAALETAKHALAMAN  RUMUS  DATA  TINIAU  TAMPILAN  KUTOOLS™  KUTOOLSPLUS
-
D?‘ Calibri -l - A A # - B¢ Bungkus Teks Umum - N‘J
Tl o BT oW - Gabung & Ketengahban - § - % » & 4 Pemfornatan Format sebi
- Bersyarat-  Tabel -
Papankiip Font 3 Perataan 5 Angka 5 Gaya
m1s - £
» A 8 c D 3 £ s H
3 1 |Formula 3.bas Time:19/05/2022 14:54:12 94 7
2 No. Abs _ [Trans(%T) |Energy |Test Time Comment. .
=3 1 650.0 0.018 95.9 20705 _|3/25/2022 2:55:09 PM|
a[ 2 650.0 0.024 946 20439 |3/25/2022 2:56:01 PM
S|s[ 3 650.0 0.028 92.8 20255 |3/25/2022 2:56:11 PM|
6
B
|8
)
10
1
2
13
14
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=] < Formula 4.basxls [Mode Kompatibilitas] - Microsoft Excel
[ ecRanDA  SISPKAN  TATALETAKHALAMAN  RUMUS  DATA  TIJAU  TAMPILAN  KUTOOLS™  KUTOOLS PLUS
Y
% [Caiior w11 - A A v EeBungkus Teks Umum - 4
2 - r
Tempel B I u - Gabung & Ketengahkan -~ § - 9% > %8 £§ Pemformatan Format seba
- Bersyarat~  Tabel -
Papan Kip Font [ Perataan 5 Angka [ Gaya
N12 - f
» A 8 c D 3 £ G H
1 |Formula 4.bas Time:10/05/2022 14:55:34
2 [No. nm]Abs __ [Trans(%T) [Energy [Test Time Comment.
= 21 650.0 0.001 00.8 21608 |3/25/2022 3:09:36 PM
al 2 650.0 0.001 09.7 21607 |3/25/2022 3:09:37 PM
5|s5] 3 650.0 0.001 99.8 21609 |3/25/2022 3:09:42 PM
6
B
|8
E]
10
1
12|
13
14

99.8
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Lampiran 18. Uji stabilitas

Nanoemulsi

Keterangan

Uji heating-
cooling cycle

Uji sentrifugasi

Uji freeze-thawing
cycle

Formula stabil
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Lampiran 19. Evaluasi formula optimum sediaan nanoemulsi minyak atsiri sereh

wangi
Nomor Uji Gambar Keterangan
1 Organoleptis Warna kekuningan,
Jernih dan baunya
segar.
2 Homogenitas
Homogen
3 pH 5,86
4 Persen transmitan 95
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Bobot jenis 1,028 g/mL
Viskositas 1,12 cP
. — >
Stabilitas Stabil
Termodinamika
I 1 9
! 4
Ukuran partikel 9,881 nm
Indeks 0,1365

polidispersitas
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10

Zeta potensial
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-11,02 mV




Lampiran 20.Uji Partikel, Indeks Polidipersitas dan Zeta Potensial

| Ny
Size & Zeta Report Malvern Panalytical \\\\\\\<<

Sample Name: Sample A Annisa
Project Name: Farmasi UnSri_210622
Date and Time: Tuesday, June 21 2022 09:47:32 AM
Type: Size Result Source: Instrument
Cell Name: DTS0012 Temperature (°C): 25
Material Name: Nano emulsion Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.1 Dispersant Viscosity (cP): 0.887
Dispersant Dielectric Constant: 78.5
20 2.5e+05
= 2e+05
E= 4
€ 15 "
= c
T 5 1.5e+05 -
[S 2
£ 04 v}
Z T 1e+05-
§ g
€ 54
- 5e+04
0 T T T T N 0 T T T 1
0.1 1 10 100 1e+03 1e+04 -200 -100 0 100 200
Size (d.nm) Zeta Potential (mV)
— Sample A Annisa [Steady state] — Sample A Annisa
1.2 5
< M 0
3
€ 08
2 T 5
= el
§ 0.6 >
v b
S £ 104
B 044
[
5
O 924 -15 4
0 T T T T T T T T T 1 -20 T T T T T 1
0.01 0.1 1 10 100 1e+031e+041e+051e+061e+071e+08 0 0.5 1 1.5 2 25 3
Time (ps) Time (s)
— Sample A Annisa [Steady state] ~Sample A Annisa

W // ZS XPLORER

>
RSN
Malvern Panalytical Ltd. ZS XPLORER Template Created: 11/25/2019

www.malvernpanalytical.com Page 1 of 2 Printed: 6/23/2022 10:11 AM
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| Ny
Size & Zeta Report Malvern Panalytical \\\\\\\\<<<\\

Name Mean Standard Deviation RSD Minimum Maximum
Z-Average (nm) 10.11 - - 10.11 10.11
Polydispersity Index (PI) 0.1724 - - 0.1724 0.1724
Mean Count Rate (kcps) 310.1 - - 3101 3101
Peak 1 Mean by Intensity ordered by area (nm) 10.65 - - 10.65 10.65
Peak 2 Mean by Intensity ordered by area (nm) 4682 - - 4682 4682
Intercept 0.9711 - - 0.9711 0.9711
Fit Error 0.001039 - - 0.001039 0.001039

Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -6.317 = = -6.317 -6.317
Zeta Deviation (mV) 8.024 - - 8.024 8.024
Conductivity (mS/cm) 0.03568 = = 0.03568 0.03568
Zeta Peak One Area 100 - - 100 100
Zeta Peak One Mean -6.458 5 B -6.458 -6.458
Zeta Peak One Width 8.106 = - 8.106 8.106
Mean Count Rate (kcps) 147.5 = 2 1475 1475

Derived Mean Count Rate (kcps) 1.053E+04 1.053E+04 1.053E+04

\\\ // ZS XPLORER
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