LAMPIRAN

Lampiran 1 Surat Izin Penelitian

AN TINGGI, PENELITIAN DAN PENGEMBANGAN
SITAS MUHAMMADIYAH PALOPO

LEMBAGA PENELITIAN DAN PENGABDIAN KEPADA

MASYARAKAT (LPPM)

142 Gedung MCC Universitas Mubamenadiysh Paiopo =
I Jend. Sudieman K. 03 Bintury. Kota Palopo (91959) - TelpFax: (0471) 327429

MAJELIS PENDIL
UNIVE

Nomor 71071113 AU/LPPM/F/2025 Palopo, 28 November 2025
Lampiran 2
Perihal Permohonan 1zin Penelitian
Kepada Yth
Kepala Lab Farmasi UM.Palopo
Di
Tempat

Assalamu "alaikum warahmatullahi wabarakatuh

Dengan hormat, disampaikan bahwa dalam rangka pelaksanaan penelitian Mahasiswa
Universitas Muhammadiyah Palopo, mohon kiranya diberikan izin untuk melakukan
kegiatan penelitian kepada:

Nama : Aisyah Yadin

NIM 1320082
Jurusan : SIF:

Alamat + Karetan, Kab. Luwu

in : Perempuan
NoHp/Wa  : 081523951639

Untuk melengkapi data penelifian yang berkaitan dengan Judul “Pengembangan Tablet
Brotowali (Tinospora Crispa) Sebagai Agen Antimalaria Berdasarkan Hasil Skrining
In Silico Dan Uji Stabilitas Fisik Sediaan™ yang akan dilakukan pada November-Desember
2025

Demikian permohonan dari kami, atas kerjasama yang baik diucapkan terima Kasih.

“alaikum
Ka.LPPM,
ynaidi, S MA h.D
. NIDN: 0910067705
Tembusan:
- Dekan Bersangkutan

Lampiran 2 Perhitungan Maserasi

Perbandigan 1:10

Ekstrak batang brotowali = 300 mg

Etanol = 70%

Vol Pelarut

= Berat Simplisia < 10

300 x 10

3000 ml
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Lampiran 3 Perhitungan Formula

A. Formula 1
Ekstrak batang brotowali =50 X 30=1500 mg
Gelatin =60 x 30=1800 mg
Avicel =60 x 30=1800 mg
Aerosil =3 X 30=90 mg
Mg stearat =6 X 30=180 mg
Laktosa =221 X 30= 6630 mg
B. Formula 2
Ekstrak batang brotowali =60 X 30=1800 mg
Gelatin =60 x 30=1800 mg
Avicel =60 x 30=1800 mg
Aerosil =3 X 30=90 mg
Mg stearat =6 X 30=180 mg
Laktosa =211 x 30= 6330 mg
C. Formula3
Ekstrak batang brotowali =70 X 30=2100 mg
Gelatin =60 x 30=1800 mg
Avicel =60 X 30=1800 mg
Aerosil =3 X 30=90 mg
Mg stearat =6 X 30=180 mg

Laktosa =201 x 30= 6030 mg



Lampiran 4 Perhitungan Uji Granul

A. Perhitungan Uji Kadar Air

Rumus kadar air

Wo-Wt
Wo

Kadar air (%) = X 100%

Keterangan:
Wo = berat granul sebelum pengeringan
Wt = berat granul sesudah pengeringan
Formula 1
Dik: Wo =5 kg
Wt=428 kg
Dit: kadar air (%) ?
Peny:kadar air (%) = % %X 100%

5-4,8

kadar air (%) = —

X 100%

kadar air (%) = 05;2 x 100%

= 0,04 x100%

= 4%
Formula 2
Dik: Wo =5 kg
Wt=4.8 kg
Dit: kadar air (%) ?
Peny:kadar air (%) = W(;;OWt X 100%
kadar air (%) = 748 % 100%

kadar air (%) = Oé—z %X 100%

= 0,04 x100%
= 4%
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Formula 3
Dik: Wo =5 kg
Wt=42_8kg

Dit: kadar air (%) ?

Peny:kadar air (%) = % x 100%

5-4,8

kadar air (%) = X 100%

5
kadar air (%) = Oé—z X 100%

= 0,04 x100%
= 4%

Perhitungan Uji Sudut Diam

Rumus sudut diam
h
tan(a) = -
Keterangan:
a = sudut diam (%)
h = tinggi granul (cm)

r = jari-jari granul (cm)

Formula 1
Dik: d1 =7 cm
d2=5cm
t =1,8cm
Dit:r?
a?
Peny : t = di+d2

2
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Tana = h
"
_18
T 6
=0,3
=17,19°
Formula 2
Dik: d1 =9 cm
d2=5cm
t =19cm
Dit:r?
a?
Peny:t = dl;dz
_9+5
2
1
2
=7
Tana = h
T
_19
7
=0,27
=15, 47°
Formula 3
Dik: d1 =9 cm
d2=5cm
t =19cm
Dit:r?
a?
Peny:t = d1-2I-d2
_94s
T2
14
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C. Perhitungan Uji Kompresibilitas

Rumus kompresibilitas

Vo-Vt
Vo

X 100%

% =

Keterangan:
Vo = volume awal granul
Vt = volume setelah diketuk/ditap
Formula 1
Dik: Vo =12
Vt=11

Dit: % ?

Vo-Vt
Vo
12-11
12

%=1—12 x 100%

X 100%

Peny: % =

% = X 100%

=8,33%
Formula 2
Dik: Vo =14
Vt=12

Dit: % ?

Vo-Vt
Vo

14-12

Peny: % = X 100%

% = X 100%
% =i x 100%

=14,2%
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Formula 3
Dik: Vo =12

Vt=11
Dit: % ?

Vo-Vt

Peny: % =

Vo
12-11

0 =
12

X 100%

X 100%

%=% X 100%

=8,33%

Lampiran 5 Perhitungan Uji Sifat Fisik

A. Uji Keseragaman Bobot

Tablet F1 (gr) F2 (gr) F3 (gr)
1 0,44 0,45 0,44
2 0,45 0,44 0,45
3 0,44 0,45 0,46
4 0,45 0,44 0,45
5 0,44 0,45 0,44
6 0,45 0,46 0,45
7 0,45 0,45 0,46
8 0,44 0,44 0,45
9 0,45 0,45 0,44
10 0,44 0,44 0,45
11 0,45 0,45 0,46
12 0,44 0,46 0,45
13 0,45 0,45 0,44
14 0,44 0,44 0,45
15 0,45 0,45 0,46
16 0,45 0,45 0,45
17 0,44 0,44 0,44

85



18 0,45 0,45 0,45

19 0,44 0,44 0,46

20 0,45 0,45 0,45

Jumlah 8,90 8,96 9,00
Rata-rata 0,445 0,448 0,450

Rumus yang digunakan:

Menghitung bobot rata-rata tablet
X

n

X =
Keterangan:
X = rata-rata bobot tablet
> x = jumlah seluruh bobot tablet
n = jumlah tablet
Menghitung batas penyimpangan £5% = x =+ (0,05 X X)
Menghitung batas penyimpangan +10% = x + (0,10 X X)
Formula 1

Bobot rata-rata:

8,90

X=—-= 0,445 g
Batas penyimpangan +5%
= 0,445 + (0,05 x 0,445)
= 0,445 +0,02225
Batas minimum = 0,445 - 0,02225 =0,42275 g
Batas maksimum = 0,445 + 0,2225 =0,46725 g
Batas penyimpangan £10%
= 0,445 £ (0,10 x 0,445)
= 0,445 + 0,0445
Batas minimum = 0,445 - 0,0445=0,4005 g
Batas maksimum = 0,445 + 0,0445 =0,4895 g
Formula 2

Bobot rata-rata:



F=22=0448g
Batas penyimpangan 5%
= 0,448 + (0,05 x 0,448)
= 0,448 +0,0224
Batas minimum = 0,448 - 0,0224 = 0,4256 g
Batas maksimum = 0,445 + 0,0224 = 0,4704 g
Batas penyimpangan £10%
= 0,448 + (0,10 X 0,448)
= 0,448 +0,0448
Batas minimum = 0,448 - 0,0448=0,4032 g
Batas maksimum = 0,445 + 0,0448 = 0,4928 g

Formula 3

Bobot rata-rata:

F=22=0450g
Batas penyimpangan +5%
= 0,450 + (0,05 x 0,450)
= 0,450 +0,0225
Batas minimum = 0,450 - 0,0225=0,4275 g
Batas maksimum = 0,445 + 0,225=0,4725 ¢
Batas penyimpangan £10%
= 0,450 + (0,10 x 0,450)
= 0,450 + 0,045
Batas minimum = 0,450 - 0,045= 0,405 g
Batas maksimum = 0,450 + 0,045=0,495 g

Uji keseragaman Ukuran

Keseragaman ukuran

Tablet Formula 1 Formula 2

Formula 3

D (mm) | T (mm) | D (mm) | T (mm)

D (mm) | T (mm)

87



1 12,01 4,52 12,03 4,55 12,05 4,58
2 12,00 4,50 12,02 4,54 12,04 4,57
3 12,02 4,53 12,01 4,56 12,06 4,59
4 12,01 4,51 12,03 4,55 12,05 4,58
5 12,00 4,50 12,02 4,54 12,04 4,57
6 12,01 4,52 12,04 4,56 12,05 4,58
7 12,02 4,53 12,03 4,55 12,06 4,59
8 12,00 4,50 12,01 4,54 12,04 4,57
9 12,01 4,52 12,03 4,55 12,05 4,58
10 12,00 4,51 12,02 4,54 12,04 4,57
Rata-rata | 12,008 | 4,514 | 12,024 | 4,548 12,048 | 4,578

Rumus yang digunakan:

Diameter Tablet

Perbandingan =
Tebal Tablet

Formula 1

12,008
= 2,66
4,514

Perbandingan =

Formula 2

12,024
= 2,64
4,548

Perbandingan =

Formula 3

Perbandingan = 12098 2,63
4,578

Uji Kerapuhan

Rumus yang digunakan:

Kerapuhan % = % % 100%

0

Keterangan:
W, = berat total tablet sebelum pengujian

W, = berat total tablet setelah pengujian
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Formula 1
Dik: Wy=9 gr
W, =8,5 gr

Dit: Kerapuhan (%) ?
Penye:

Kerapuhan % = =% x 100%
0

=252 100%
=0,05%
Formula 2
Dik: Wy=9 gr
W, =38,6 gr

Dit: Kerapuhan (%) ?

Kerapuhan % = =24 x 100%
0

9-8,6

= x 100%
= 0,04%
Formula 3
Dik: Wy=9 gr
W, =38,3 gr

Dit: Kerapuhan (%) ?

Kerapuhan % = % % 100%

0

= 9‘98'3 x 100%

=0,07%
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Lampiran 6 Pengambilan dan Pengolahan Sampel

Pengambilan sampel batang Brotowali

(Tinospora crispa)

Pencucian

Perajangan
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Pengeringan

Penghalusan sampel

Penimbangan sampel untuk maserasi




92

(e

i

Maserasi

Penyaringan

Pemisahan pelarut

(Rotary evaporator)
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Ekstrak kental

Lampiran 7 Pembuatan Sediaan Tablet

Penyiapan alat dan bahan

Pembuatan granul
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Hasil granul Formula I

Hasil granul Formula II

Hasil granul Formula IIT

Proses pencetakan tablet
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Hasil tablet Formula [

Hasil tablet Formula II

Hasil tablet Formula 111




Lampiran 8 Uji Studi In Silico KNAPSACK
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Syringin

C1TH2409

37214203237

118-34-3

00000010

QIVXKWHHAMZTBY-MAWHBGBXNA-N

InChl=1S/C17H2409/c1-23-10-6-9(4-3-5-18)7-11(24-2)16(10)26-17-
15(22)14(21)13(20)12(8-19)25-17/h3-4,6-7,12-15,17-22H,5,6H2 1-2H3/bd-
3+112-13-14-15+,17-/m0fs1

COc1cci/C=C/CO)cc{OC)c10[C@@H]10C(COo)[C@@H](0)[C@H](0)C10

‘A\/\ Df\/\m

zoom in

Syringin

Adenosine

C10H13N504

26709675394

58-61-7

00007444

OIRDTQYFTABQOQ-CDACIVGINA-N

InChI=1S/C10H13N504/c11-8-5-9(13-2-12-8)15(3-14-5)10-7(18)6(17)4(1-16)19-10/h2-4.6-
7.10,16-18H,1H2,(H2,11,12,13)/t4- 6- 7-, 10+/m0/s1

Nctnenc2etnen2[C@@H]1O[C@HI(CO)C@HI(0)C10

LAspL-Phe

OH OH

zoom in

Adenosine

Tinoscorside A

C30H37NO13

619.22649028

1257394-26-5

C00063744

JCMMRXKMSLWARH-JINFIROUSA-N

INChI=1S/C30H37NQ13/c1-40-27-17(9-14-6-7-31(12-34)16-8-13-4-2-3-5-
15(13)21(27)20(14)16)41-30-28(25(38)23(36)19(11-33)43-30)44-29-
26(39)24(37)22(35)18(10-32)42-29/h2-5,9,12,16,18-19,22-26,28-30,32-33,35-39H,6-8,10-
11H2, 1H3M16-,18-,19- 22- 23-,24+,26+ 26 26-29+ 30-/mi/s1

COc1¢(0C20C(CO)C(0)C(0)C20C20C(CO)C(0)C(0)C20)cc2e3ct -
clececelCCIN(C=0)CC2

| [ ]
| Plantae | Menispermaceae | Tinospora crispa () | Ret.

Tinoscorside A
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Borapetoside A

C26H34012

538.20502655

100202-29-7

C00063584

GCXIISSOWSXMCD-MZYRCUENSA-N

InChI=1S/C26H34012/¢1-24-8-13(11-5-6-34-10-11)35-21(31)12(24)7-17-25(2)15(24)3-4-
16(26(25,33)23(32)38-17)37-22-20(30)19(29)18(28)14(9-27)36-22/h5-6,10,12-20,22.27-

30,33H 3-4 7-9H2 1-2H3/t12- 13- 14+ 15- 16- 17-,18+ 19- 20+ 22- 24+ 25- 26-/m0/s1

CC12CC(c3ee0e3)0C(=0)C 1CC10C(=0)C3(@)C(OC40C(CO)C(0)C(0)CA0)CCC2C13C

| [ ]
| Plantae | Menispermaceae | Tinospora crispa () | Ref.

zoom in

Borapetoside A

Tyramine NH;
HO
CBH1INO
2o0m in
137.08406398
51-67-2

00001435

DZGWFCGJZKJUFP-UHFFFAQYSA-N

InChi=1S/C8H11NO/c9-6-5-7-1-3-8(10)4-2-7/h1-4,10H 5-6,9H2

NCCclcec{O)ect

Tyramine




Lampiran 9 Uji Studi In Silico Way2Drug

98

@Al OPa=Pi OPa>0.3 OPa>0.7

[Pa ]| Pi] [ Actvity |

0.953/|0,000||4-Coumarate-CoA ligase inhibitor

0.948|(0,004{Membrane integrity agonist
0,943 0,004 |CDP-glycerol glycerophosphotransferase mhibito
0.932/|0,002||Vasoprotector

0.922([0,003/|Antiprotozoal (Leishmania)

0.918][0.004|Sugar-phosphatase inhibitor

0.917([0,004/|Alkenylglycerophosphocholine hydrolase inhibitor

0316”(}:0(}4 G-protein-coupled receptor kinase inhibitor

0316”0:004 Beta-adrenergic receptor kinase inhibitor

0305”0:004 Anaphylatoxin receptor antagonist

Syringin

0,927(|0,001||Pyruvate dehydrogenase inhibitor

0,926/|0,001||Benzovlformate decarboxvlase inhibitor

0.925/|0,001|[tRNA adenylyliransferase inhibitor

0.923/|0,002||D-lactaldehyde dehydrogenase inhibitor

0,922/|0,001||Glutathione peroxidase inhibitor

0.921/|0,001||Aldehvde dehydrogenase (NADP-F) inhibitor

0.9220.003 Cylostanc

0.918/|0,003||Cvelic AMP phosphodiesterase inhibitor

0.918/|0,003||Vasodilator, coronary

0,915([0.001]|[Lipotropic

0.914//0.000||3'-Nucleotidase inhibitor

0.914{|0.001||Uric acid excretion stimulant

Adenosine

@Al OPa>Pi OPa>03 OPa=07

\|P_|_a[ Activity

E @

||0 ?92||0 019[CYP2H substrate

([0.790][0,018|[Benzoate-CoA ligase inhibitor

([0.765][0.004][Antitussive

[0.762/[0.004|[Lactase inhibitor

0.758|[0.002|[Laxative

([0.764|[0.008|[Nucleotide metabolism regulator

([0.729][0.004|[Histamine release stimulant |
(0.719][0,003][CYP2E1 inducer |

Tinoscorside A




@Al OPa>Pi OPa>03 OPa>07

up_l_a[ Activity

@ 0,011 [CDP-glycerol glycerophosphotransferase inhibito
(0.824][0,003] Antineoplastic

([0.86210.003|Hepatoprotectant

0.829][0.003|[Chemopreventive Borapetoside A
(0.820][0,015]|Alkenylglycerophosphocholine hydrolase inhibitor
0.790/0.007][Cytostatic

(0.725][0.019] Benzoate-CoA ligase inhibitor

||0=753 0=010||]mmunosuppressmrt

0.743][0.011]|Apoptosis agonist

ULt | y ey aa s L
0.850/|0,002|[Procollagen-lysine 3-dioxygenase inhibitor
0,848||0,002|[Arylsulfatase inhibitor
0.848|(0,002|(SULT1A3 substrate

m’m Polyamine-transporting ATPase inhibitor
0.829(0.005][Arylsulfate sulfotransferase inhibitor
0.829(0.007|[Protein-disulfide reductase (glutathione) inhibitor
0.824/|0,003|[Preneoplastic conditions treatment
0.817/|0,002|[Phenylalanine 4-hydroxylase inhibitor
0,2809|(0,004|[Threonine aldolase inhibitor
0.819]|0.017|[Chlordecone reductase inhibitor
0.801([0.004/[Peptide alpha-N-acetyltransferase inhibitor

Tyramine




Lampiran 10 Uji Studi In Silico SwissAdme

100

Pharmacokinetics
Gl absorption Low
BBB permeant No
P-gp substrate No
CYP1A2 inhibitor No
CYP2C19 inhibitor No
CYP2C9 inhibitor No
CYP2D6 inhibitor No
CYP3A4 inhibitor No Syringin
Log K, (skin permeation) -9.50 cmis
Druglikeness
Lipinski Yes; 0 violation
Ghose No; 1 violation: WLOGP<-0.4
Veber Yes
Egan No; 1 violation: TPSA=131.6
Muegge Yes
Bioavailability Score 0.55
Pharmacokinetics
Gl absorption Low
EEE permeant No
P-gp substrate MNo
CYP1A2 inhibitor No
CYP2C19 inhibitor Mo
CYP2C3 inhibitor No
CYP2D6 inhibitor No
CYP3A4 inhibitor No Adenosine
Log K, (skin permeation) -8.68 cmis
Druglikeness
Lipinski Yes; 0 violation
Ghose No; 1 violation: WLOGP=-0.4
Veber Yes
Egan Mo; 1 violation: TPSA=131.6
Muegge Yes
Bicavailability Score 0.55
Pharmacokinetics
Gl absorption Low
BBB permeant No
P-gp substrate Yes
CYP1A2 inhibitor No
CYP2C19 inhibitor No
CYP2C9 inhibitor No
CYP2D6 inhibitor No Tinoscorside A
CYP3A4 inhibitor No
Log K;, (skin permeation) -10.66 cm/s

Lipinski
Ghose
Veber
Egan
Muegge

Bioavailability Score

Druglikeness
No; 3 violations: MW>500, NorO>10, NHorOH>5
No; 4 violations: MW>480, WLOGP<-0.4, MR>130, #atoms>70
No; 1 violation: TPSA>140
No; 1 violation: TPSA>131.6
No; 4 violations: MW>600, TPSA>150, H-acc>10, H-don>5
0.17
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Pharmacokinetics
Gl absorption Low
BBB permeant No
P-gp substrate Yes
CYP1A2 inhibitor No
CYP2C19 inhibitor No
CYP2C9 inhibitor No
CYP2D6 inhibitor No BorapetOSide A
CYP3A4 inhibitor No
Log K}, (skin permeation) -9.79 cm/s
Druglikeness
Lipinski No; 2 violations: MW>500, NorO>10
Ghose No; 3 violations: MW>480, WLOGP<-0.4,
#atoms>70
Veber No; 1 violation: TPSA>140
Egan No; 1 violation: TPSA>131.6
Muegge No; 2 violations: TPSA>150, H-acc>10
Bioavailability Score 0.17
Pharmacokinetics
Gl absorption High
BBB permeant Yes
P-gp substrate No
CYP1A2 inhibitor No
CYP2C19 inhibitor No
CYP2C9 inhibitor No
CYP2D6 inhibitor No
CYP3A4 inhibitor No Tyramine
Log Kp (skin permeation) -6.36 cm/s

Lipinski

Ghose

Veber

Egan

Muegge
Bioavailability Score

Druglikeness
Yes; 0 violation
No; 1 violation: MW<160
Yes
Yes
No; 1 violation: MW<200
0.55




Lampiran 11 Uji Studi In Silico ProTox-3.0

102

Predicted LD50: 4000mg/kg

)

Predicted Toxicity Class: 5

Classification | Target ‘ ‘ icti
Organ toxicity ci il

Toxicity end points i carcino

Toxicity end points Immunotoxicity, immun

Toxicity end points i mutagen

Toxicity end points Cytotasicity )

Syringin

Predicted LD50: 8mg/kg

- TodcyModelRepot ] Adenosine

Classification | Target | shorthand || Prediction Probability
Organ toxicity ici dil N
o i N o7
Toxicity endpoints | Immunotoxicty | immuno . o
Toxicity end points mutagen .
Toxicity end points Cytotonicity oo Em. o

Predicted LD50: 240mg/kg |

Predicted Toxicity Class: 3 |

Tinoscorside A

Classification || Target || shorthand || Prediction Probability
Organ toxicity ic dil N o=
Toxicity end points carcino [nacive  [086 |
Toxicty end points | Immunotoxiety | immuno EE o
Toxicity end points mutage: [wmacive  [089 | |
Toxicity end points Cytotoxicity oo [ nacs | oss

Predicted LD50: 244mg/kg

Predicted Toxicity Class: 3

Tt

[Copy | [Excel | G5V [FOF |
Classification | Target | Shorthand | Prediction || Probability
Organ toscity | Hepatotosiciy dil 091
Todi end points | Carcnoomicy o I
Taxicity end points [ i immuna | Acive 059
Toricly end points | Mutageniciy mutagen .
Taxicity end points | Cototamcity cyto Active 062

Borapetoside A
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Predicted LD50: 1090mg/kg |

Predicted Toxicity Class: 4 |

Classification

Target

Shorthand

dili

|| Prediction Probability

e

mmmmmm

Cytotoncity

Tyramine

Uji kadar air granul

Uji waktu alir granul
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Uji sudut diam granul

Uji kompresibilitas granul

Uji organoleptik

Uji keseragaman bobot
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Uji keseragaman ukuran

Uji kekerasan

Uji kerapuhan

Uji waktu hancur
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