BAB V
KESIMPULAN DAN SARAN

A. Kesimpulan

Pertama, dengan metode hydrophobic ion pairing protein lendir bekicot
(Achatina fulica) dapat dibuat formula SNEDDS dengan komponen Capryol® 90,
Kolliphor® EL, dan PEG 400.

Kedua, proporsi formula optimum Capryol® 90, Kolliphor® EL, dan PEG
400 dengan menggunakan D-Optimal Design yaitu 1:5:4 dengan karakterisasi
waktu emulsifikasi 25,53 detik, persen transmitan sebesar 84,19 %, dan prediksi
drug loading lebih dari 10 %.

B. Saran
Pertama, perlu dilakukan penelitian lebih lanjut dalam pembuatan
SNEDDS lendir bekicot dengan perbandingan bahan dan karakterisasi serta uji
fisik.
Kedua, perlu dilakukan penelitian lebih lanjut mengenai optimasi

SNEDDS lender bekicot dalam pembuatan ke dalam bentuk sediaan obat lain.
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Lampiran 1. Komponen Penyusun SNEDDS lendir bekicot
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LENDIR BEKICOT

LENDIR BEKICOT + HCI + SLS

ENDAPAN SETELAH DI
SENTRIFUGASI

ZAT AKTIF PROTEIN LENDIR
BEKICOT




Lampiran 2. Freeze Drying
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Freeze Drying

1" r- I'Qq.
- -

Hasil Sentrifugasi

Hasil Freeze Drying
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Lampiran 3. Perhitungan persentase efisiensi pengendapan

Peptide concentration after HIP

Precipitation efficiency [96] = 100 - ( X 100)

Peptide concentration before HIP

88g

= 272,006~ 100

= 98,14%
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Lampiran 4. Hasil Uji Kualitatif Protein Lendir Bekicot

Terdapat warna biru keunguan. Positif
protein.

Bakteri Staphylococcus aureus

Bakteri Escherichia coli

Lampiran 6. Tabel Kurva Baku Protein Lendir Bekicot

Konsentrasi (ppm) Absorbansi
100 0,301
200 0,333
300 0,367
400 0,417
500 0,46
600 0,501
700 0,545
800 0,583
900 0,619
1000 0,655

a 0,255
b 0,000406
R 0,999166
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Lampiran 7. Validasi Metode Analisis

60

- Akurasi
Konsentrasi  Replikasi  Absorbansi Konsentrasi Kons. % Recovery Rata-
sebenarnya Rata
1 0,492 584,26 600 97,37%
80% 2 0,489 576,87 600 96,14% 98,19%
3 0,501 606,45 600 101,07%
1 0,54 702,59 700 100,37%
100% 2 0,549 724,78 700 103,54% 102,13%
3 0,546 717,39 700 102,48%
1 0,574 786,41 800 98,30%
120% 2 0,593 833,25 800 104,15% 100,97%
3 0,581 803,67 800 100,45%
% Recovery 100,43%
- Presisi
Replikasi Absorbansi Konsentrasi
1 0,38 308,15
2 0,369 281,03
3 0,383 315,55
4 0,36 258,85
5 0,384 318,01
6 0,389 330,34
7 0,378 303,22
8 0,393 340,20
9 0,388 327,87
SD 25,59
Rata-rata 309,25
CvV 0,08
- LOD dan LOQ
Konsentrasi Absorbansi (y) y’ y-y’ (y-y’)*
100 0,301 0,2955 0,0054 2,9554
200 0,333 0,3361 -0,0031 9,7798
300 0,367 0,3766 -0,0096 9,3913
400 0,417 0,4172 -0,0002 6,4793
500 0,46 0,4578 0,0021 4,7603
600 0,501 0,4983 0,0026 6,8548
700 0,545 0,5389 0,0060 3,6657
800 0,583 0,5795 0,0034 1,2186
900 0,619 0,6200 -0,0010 1,1507
Total 0,0002
Sy/x 0,0075
LOD 61,24



LOQ
Vx/0

185,58
0,033
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Lampiran 8. Alogaritma

- Sumber data sekunder formula

Table S1. Design models usmg 2° full factorial design (FD) (64 runs), 2°' fractional FD (FFD) Fractional factorial

(32 runs and highlighted with red box), 2°' FFD (16 runs and highlighted with blue box) and 2 No. Factor Numeric factor___design

"FFD (8 runs and highlighted with green box) Run B T D F F v =
e o) 33 Oleicacid  Kolliphor EL PEG 400 1 I

No:  Categorical Fact Numerke factor __design 34 Oleicacid  Kolliphor EL PEG 400 3

Run =) B c D E F 2t e a0 Oleic acid PEG 400 1

1 Capryol Tween 80 PEG 400 1 6 4 Olaic acid Tramicutol CG 1

2 Capyol  Tween80 _ PEG400 13 1 Tramcutol CG 1

3 Olsicacid Tween30  TramscutolCG 1 6 1 ! Trasacutol €L

4 Capryol __ Tween80  TramscutolCG 3 6 1 O Tous 80 ;é‘g‘:;;"l €6 :

: gl;':}:“’ Koltighor FL gg:gg i g : Olsicacid  Kolliphor EL_Tramscutol €G3

T Capmol — — Capyol  Kolliphor EL_ PEG 400 1

8 Olsicacid Tween30  PEG 400 3 6 4 K"’"'“’“’i ::;':;;“] £e i

9 Oleic acid Tween 80 PEG 400 3 3 1

10 Caprvol  Kolliphor EL TramscutolCG 1 6 1 - Trasacuts) CG. :

11 Olaie acid Twaen 80 Transcutol CG 1 [] 4 Tramseutol €G3

12 Capryol  Tween30  TramscutolCG 1 3 4 et €61

13 Caprvol  Kolliphor EL TramscutolCG 1 3 1 PEG 400 !

14 Capryol Tween80  PEG 400 3 3 4 | | PEG 400 T

15 Olsicacid  Kolliphor EL TramscutolCG 3 6 4 Rolliphor EL_ Trasacutal €G3

16 Oleic acid Tween 80 Transcutol CG 3 [] 4 ) Olaic acid Kolliphor EL_ Tramscutol CG_1

17 Oleic acid Kolliphor EL _PEG 400 3 3 1 PEG 400 1

18 Capryol Twaen 80 PEG 400 3 [ 4 T Tramcutol CG_3

19 Capryol Kolliphor EL _ Tramscutol CG 3 3 1 Capryal Transcutol CG 1

20 Oleicacid Tween$0  TramsetlCG 1 3 1 Capryel  Kolliphor EL Tramscutol CG_1

21 Olicacid Kolliphor EL TramseutolCG 3 3 4 Capryol ween 80 Tramscutol €G

2 Capryol FEG 300 26 1 Olsic acid _ Kolliphor EL_PEG 400

R EERHT I Capryol \iphor EL_PEG 400

24 Oleic acid Tween 80 PEG 400 3 6 1 QOlaic acid "wean 80 PEG 400

23 Caprel  Twewn$0  PRG 400 33 1 61 Olsicacid  Kolliphor EL Tramscutol CG 3

26 Capryol  Tween$0  PEG 300 16 1 6 Olsicacid  Kolliphor EL PEG 400 3

27 Capryol Tween$0  Tramscutol €G3 3 4 €3 Caprvol Kolliphor EL__PEG 400 3

28 Capol  Tween$0  TramseutolCG 3 6 4 64 Capryol  Tween$0  Tramscutol CG 1

29 Capryol Trween 80 PEG 400 1 i 4 A=olltypes

30 Olsicacid  Kolliphor EL_PEG 400 I3 1 5:1:'-53'3-'3??\'1:"

31 Capryol  Tween30  TramscutolCG 1 6 4 Dmolrstio

32 Oleic acid Tween 80 Transcutol CG__3 3 1 E = yurfactant ratio

Fo= co-surfactan ratio

- Formula dari D-Optimal

Capryol 90 Kolliphor EL  PEG 400

45 3,5
55 3,5
4
4

o
o

o

o
o

o

PNONNRPRPOONNRPNO®®ERE RPN
IS

OO, WAPMORWEA WO
WWwWwwwwwrphrprwpPpw
(63

- Perhitungan merubah ke dalam alogaritma

Faktorial Pak Ilham
caprycl kolliphor peg 400

batas bawah 1 3 1

batas atas 3 6 4

X —the average of the two levels rata-rata 2 a5 2,5
one-half the difference of the levels ez i 15 15



Lampiran 9. D-Optimal

e 17 formula dan karakterisasi

5 Compenent 1 | Component 2 | Component 3| Response 1 | Response 2
% Std Run A:capryol B:kolliphor C:peg 400 %T WE

@

_3 1 1.250 5.373 3.375 64.7803 28.756%
| 14 2 2.000 §.000 2.000 35.4502 54.5347
| 5 3 2.000 §.000 2.000 35.4502 54.5347
_ | 1o 4 1.500 6.000 2.500 38.8553 38.7164
| 16 5 1.000 5.000 4.000 241957 25.53
| 2 -] 1.500 4.500 4.000 §9.512 459879
| 4 7 2.000 4.000 4.000 60.6819 50.6804
1 17 8 2.000 5.000 3.000 549375 50.7185
| 9 9 1.500 4875 3.625 66.3823 40.724
| 1 10 1.000 5.000 4.000 841967 25.53
| [ 11 1.000 5.000 3.000 52.518 17.311%8
| 12 12 1.500 5.250 3.250 59.8083 37.8845
| 7 13 1.750 5.625 2625 45.1641 45.8663
1 1 14 1.500 5625 2873 50.3457 37.2337
| 15 15 1.000 §.000 3.000 52.518 17.3118
| 13 18 2.000 4.000 4.000 50.6819 50.6804
1 3 17 2.000 5.000 3.000 549375 50.7185

e Transformasi Waktu Emulsifikasi

[:I Notes for nyoba8. dx7
.. 12 Design (Actual)
5 Summary

L-"I Graph Columns
=] Evaluation

i f1 Constraints

.. @] Analysis

%T (Analyzed)
[ we (Analyzed)
&a Optimization

zj Graphical
#] Point Prediction

y]\ Tranzfarm

Fit Summary

f(x) Model |L% amova | [ Diagnostios

EModel Graphs

To analyze this response, click on the above icons in succession.

Transformation

Equation

None

q
Natural log
Base 10 log
Inverse sqrt
Inverse
Power
Logit
ArcSin sqrt

Constant, k | 0

Coding for Analysis:

Square Root (lambda = 0.5)
y'=Jy+k

Use when the response is a count.
Required: (y+k) =0

Pseudo -

Ratio of max to min is 3.17323

‘ Response ranges from 17.3119 to 54.9347.

Aratie greater than 10 usually indicates a transformation is required. For ratios
less than 3 the power transforms have little effect.

e ANOVA Waktu Emulsifikasi
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D Notes for nyoba8.dx7
- 2] Design (Actual)
=] Summary
L‘I Graph Columns
2] Ewaluation

i. [ Constraints
.. ] Analysis
%T (Analyzed)
WE (Analyzed)
g Optimization
+¥] Numerical
ﬁ Graphical
.. #] Point Prediction

Bookmarks

Tap
ARMOWA
R-Sguared
Coefficients

Equations

Y"'\ Transform ‘

L

Moclel =

f(x)

AR

@ Diagn ostics

Ehﬂodel Graphs

mm right click on individual cells for definttions.

WE

Constant: o

= Mixture Component Coding is U_Pseudo. ™

Analysis of variance table [Partial sum of squares - Type Ill]

| Response 2
| Transform: Square root
ANOVA for Mixture Special Cubic Model
| Sum of
| Source Squares
__|Model 18.69
| Linear Mixture 16.99
| AB 0.86
| AC 0.34
| BC 0.028
__| ABC 0.073
__|Residual 0.000
Lack of Fit 0.000
Pure Error 0.000
| Cor Total 18.69

e Transformasi Persen Transmitan

|1 Notes for nyobaB.dx7
- 171 Design (Actual)
] Summary
L‘] Graph Columns
=] Evaluation

i Fl] Constraints
- Bl Analysis
%T (Analyzed)
WE (Analyzed)
éﬁ Optimization
¥ Mumerical
Q Graphical

... ¥ Point Prediction

y}\ Tranzform

Fit Summary

Mean F
df Square Value
6 an 6.366E+007
2 8.50 6. 366E+007
1 0.86 6. 366E+007
1 0.34 6.366E+007
1 0.028 B.366E+007
1 0.073 6. 366E+007
10 0.000
5 0.000
5 0.000
16
flx) model LN anova

@ Disgniostics

p-value
Prob>F
= 0.0001
= 0.0001
< 0.0001
< 0.0001
= 0.0001
< 0.0001

E Model Graphs

significant

Transformation

E

quation

To analyze this rezponse, click on the above icons in succession.

None

Natural log
Base 10 log
Inverse sqrt
Inverse

Square Root

{lambda= 0.5)
y'=Jy+k

Constant, k | 0

Use when the response is a count.

Required: (y+k =0

Coding for Analysis: |Pseudo hd

Ratio of

max to min is 2.30981

Response ranges from 36.4502 to 84.1967.

Aratio greater than 10 usually indicates a transformation is required. For ratios
less than 3 the power transforms have Iitle effect.
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e ANOVA Persen Transmitan

L3 notes for nyobad.dx7
.. 121 Deesign (Actual)
: 5 Summary
Q Graph Columns
2] Evaluation
£ Constraints
- ] Analysis

%T (Analyzed)
WE (&nalyzed)
g Optimization
+¥] Numerical
ﬁ Graphical
.. ¥] Point Prediction

Bookmarks n

Top
ARON A,
R-Sguared

Coefficients

y}\ Tranzform

it Summary

Response

Transform:

Source

__[Model

Linear Mixture
AB
AC
B8C
ABC
Residual
Lack of Fit

Pure Error

__|CorTotal

f(x) Model |L% anova [ Diagnostics
| | |

Dhﬂodel Graphs
|

to right click en individual cells for definitions.

1

Square root

Sum of
Squares
13.95
12.35
0.037
0.30
0.34
0.029
0.000
0.000
0.000
13.95

T
Constant:

ANOVA for Mixture Special Cubic Model

I Mixture Component Coding is U_Pseudo. ™

df

ra

Analysis of variance table [Partial sum of squares - Type Ill]

Mean
Square
232
618
0.037
.30
034
0.029
0.000
0.000
0.000

F

Value
6.385E+007
6.366E+007
6.366E+007
6.366E+007
6.366E+007
6.366E+007

p-value
Prob>F
= 0.0001
= 0.0001
= 0.0001
= 0.0001
= 0.0001
< 0.0001

significant
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Lampiran 10. Formula Optimum

21 Notes for nyobad.dx7
- 21 Design (Actual)

- ] Summary

= L‘I Graph Columns.

- %] Evaluation

EI] Constraints.

] Analysis
) wT (analyzed)
WE (Analyzed)
&] Optimization

= E] Numerical

-1 Graphical

.. ¥] Point Prediction

Soluticns Tool n

. Report
Ramps ‘

|:| Bar Graph ‘

M\ Criteria |/ Solutions Graphs

ey

__|Name
| capryol
| koliphor
_ |peo 400
wT
__|wE

| |Solutions

Number
1
rd

|2 Solutions found

Goal
iz in range
iz in range
is in range

maximize

minimize

capryol
1.000
2.000

Lower
Limit

1

4

2
36.4502
17.3118

kalliphor

Upper
Limit

841567
54.9347

peg 400
3.734
3.655

Lower
Weight
1
1
1

%T
78.7962
60.40656

Upper
Weight
1

1

1

Importance

3

Wow oW w

Desirability
0.884
0.235

Selected
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