BAB V
KESIMPULAN DAN SARAN

A. Kesimpulan

Berdasarkan hasil penelitian yang telah dilakukan maka dapat disimpulkan

sebagai berikut :

Pertama, variasi konsentrasi minyak atsiri rimpang jahe merah 15%, 20%,
dan 25% pada emulgel secara statistik memberikan pengaruh terhadap pH,
viskositas, daya lekat, daya sebar, stabilitas emulgel dan waktu penyembuhan

infeksi.

Kedua, sediaan emulgel minyak atsiri rimpang jahe merah memiliki
aktivitas antibakteri terhadap Staphylococcus aureus ATCC 25923 yang
diinfeksikan pada kelinci.

Ketiga, konsentrasi penyembuhan paling optimal dari konsentrasi 15%,
20%, dan 25% pada sediaan emulgel minyak atsiri rimpang jahe merah terhadap

infeksi Staphlococcus aureus ATCC 25923 pada kelinci adalah konsentrasi 25%.
B. Saran

Dari penelitian yang telah dilakukan, disarankan pada penelitian

selanjutnya agar didapatkan hasil yang lebih maksimal sebagai berikut :

1. Perlu dilakukan percobaan variasi karbopol atau kombinasi karbopol dan
HPMC untuk mendapatkan konsentrasi basis yang lebih optimal dalam
membantu aktivitas antibakteri.

2. Perlu dilakukan pemilihan rimpang jahe merah harus dipilih jangan terlalu
muda dan jangan juga terlalu tua, karena dapat mempengaruhi hasil minyak
atsiri yang didapatkan.

3. Perlu dilakukan metode lain untuk mendapatkan minyak atsiri, seperti
rimpang jahe merah dibuat dalam bentuk serbuk dan mengunakan metode

destilasi air sederhana untuk menghasilkan minyak atsiri.



4. Perlu dilakukan uji aktivitas antibakteri emulgel minyak atsiri rimpang jahe
merah mengunakan jenis bakteri patogen yang berbeda.
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Lampiran 1. Surat keterangan determinasi rimpang jahe merah

KEMENTERIAN RISET, TEKNOLOGHDAN PENDIDIKAN TINGGI
UNIVERSITAS SEBELAS MARET
FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM

LAB. PROGRAM STUDI BIOLOGI

JI. Ir. Sutami 36A Kentingan Surakarta 57126 Telp. (0271) 663375 Fax (0271) 663375
http:/Amwww.biology.mipa.uns.ac.id, E-mail biologi @ mipa.uns.ac.id

Nomor : 226/UN27.9.6.4/Lab/2018
Hal : Hasil Determinasi Tumbuhan
Lampiran i-

Nama Pemesan : Agung Geokistan Dewadita
NIM :21154615A
Alamat : Program Studi S1 Farmasi Fakultas Farmasi Universitas Setia Budi Surakarta

HASIL DETERMINASI TUMBUHAN

Nama Sampel : Zingiber officinale var. rubrum Theilade
Familia : Zingiberaceae

Hasil Determinasi menurut C.A. Backer & R.C. Bakhuizen van den Brink, Jr. (1963, 1968) :
1b-2b-3b-4b-12b-13b-14b-17b-18b-19b-20b-21b-22b-23b-24b-25b-26b-27a-28b-29b-30b-31a-32a-33a-34a-
35a-36d-37b-38b-39b-4 1b-42b-44b-45b-46¢-50b-51b-53b-54b-56b-57b-58b-59d-72b-73b-74a-75b-76b-333b-

334b-335b-336a-337b-338a-339b-340a 207. Zingiberaceae
la-2b-6a 1. Zingiber
la-2b-6a-7a Zingiber officinale var. rubrum Theilade

Deskripsi Tumbuhan :

Habitus : terna, menahun, tumbuh tegak, tinggi 0.3-1 m. Rimpang : menjalar, tebal dan berdaging, berbentuk
silindris sampai jorong atau tidak beraturan, terdapat buku-buku dan sisik, diameter 2-5 cm, bercabang-
cabang, bagian luar permukaanya tidak rata, berkerut, warnanya putih keabu-abuan tetapi bagian rimpang
yang berbatasan dengan pangkal batang semu berwarna merah, bagian dalamnya berwarna kuning muda di
bagian tengah dan kuning kemerahan di bagian tepi, sisik berwarna merah, rasanya pedas. Akar : melekat
pada rimpang, tipe akar serabul, berwarna putih hingga kuning kotor atau coklat kekuningan. Batang : balang
sejati pendek, di dalam tanah, membentuk rimpang yang bercabang-cabang, batang semu berada di atas
tanah, tumbuh tegak, lunak, dibentuk oleh kumpulan pelepah daun, berwarna hijau, pangkal batang semu
merah. Daun : tunggal, tersusun berseling, helaian berbentuk lanset sempit memanjang hingga garis, panjang
15-23 c¢m, lebar 8-15 mm, berwarna hijau permanen, menggulung memanjang ketika masih kuncup, ujung
sangat runcing atau meruncing, tepi rata, pangkal runcing atau sedikit tumpul, pertulangan daun menyirip,
permukaan daun berambut pada ibu tulang daun, selebihnya gundul; ligula tegak, memanjang, ujungnya
tumpul, tipis seperti selaput, permukaanya gundul, panjang 0.75-1 cm; tangkai daun berambut, panjang 2-4
mm. Bunga : bunga majemuk, terdiri dari kumpulan bunga yang rapat berupa bulir berbentuk bulat telur
sempit, ujungnya runcing, panjang 3.5-5 cm, lebar 1.5-1.75 cm, terletak di ujung batang (terminal) yang
berdaun atau tidak; ibu tangkai bunga hampir gundul, panjangnya mencapai 25 cm; braktea banyak,
berbentuk bulat telur terbalik dengan ujungnya membulat, permukaan gundul, hijau muda, panjang sekitar
2.5 cm, lebar 1-1.25 cm; kelopak berbentuk tabung, taju kelopak bunga ujungnya tumpul; mahkota bunga
berwarna kuning kehijauan, panjang tabung mahkota bunga 2-2.5 cm, cuping mahkota bunga berbentuk
sempit, ujungnya runcing, panjang 1.5-2.5 c¢m, lebar 2-3.5 mm; kepala sari berwarna ungu, panjang 9 mm;
tangkai putik bercabang 2, memajang; bibir bunga (/abellum) berbentuk membulat hingga bulat telur terbalik,
panjang 12-15 mm, lebar 13 mm, warnanya ungu gelap. Buah : berupa buah buni, berbentuk bulat telur
terbalik. Biji : bijinya kecil-kecil, berbentuk bulat memanjang, dan berwarna hitam ketika masak.

Surakarta, 30 November 2018

Penanggung_iawab
Kepala Lab. Program Studi Biologi Determinasi Tumbuhan
Dr. Tetri Witliyani, M.Si. Suratp&n, S.Si., M.Si.
NIP. 19711224 200003 2 001 NIP /19800705 200212 1 002

Mengetahui
Kepala Program Studi Biologi FMIPA UNS

—\

Dr. Ratna Setyaningsih, M.Si.
NIP. 19660714 199903 2 001
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Lampiran 2. Surat keterangan hewan uji

“ABIMANYU FARM”
Mencit putih jantan ¥ Tikus Wistar 4 Swis Webster N Cacing
v Mencit Balb/C N Kelinci New Zaeland
Ngampon RT 04 / RW 04. Mojosongo Kec. Jebres Surakarta. Phone 085 629 994 33 / Lab USB Ska

Yang bertanda tangan di bawah ini:
Nama : Sigit Pramono

Selaku pengelola Abimanyu Farm, menerangkan bahwa hewan uji yang digunakan untuk
penelitian, oleh: :

Nama : Agung Geokistan Dewadita
Nim : 21154615 A
Institusi : Universitas Setia Budi

Merupakan hewan uji dengan spesifikasi sebagai berikut:

Jenis hewan : Kelinci New Zaeland

Umur : 2-3 bulan

Jumlah 1 5 ekor

Jenis kelamin  : Jantan

Keterangan : Sehat

Asal-usul : Unit Pengembangan Hewan Percobaan Boyolali

Yang pengembangan dan pengelolaannya disesuaikan standar baku penelitian. Demikian
surat keterangan ini dibuat untuk digunakan sebagaimana mestinya.
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Lampiran 3. Tanaman rimpang jahe merah & Destilasi

Tanaman jahe merah Destilasi uap air
Jahe merah dipotong-potong Minyak atsiri

Penimbangan jahe merah



Lampiran 4. Gambar analisis minyak atsiri rimpang jahe merah dan alat

Diteteskan pada air Diteteskan pada kertas saring

Hasil indeks bias

Alat piknometer 5 mi
(bobot jenis minyak)
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Lampiran 5. Gambar alat uji emulgel dan sediaan emulgel

Alat uji daya lekat Alat uji daya sebar
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* Alat uji viskositas Alat uji pH
Oven (freeze thaw) Sediaan emulgel

Uji stabilitas sediaan emulgel
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Kontrol positif
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Lampiran 6. Alat dan bahan uji mikrobakteri

Vortex mixer

Autoclave

Media BHI Biakan murni bakteri

|
,\\.
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Cat perwarnaan gram Oven (Mensterilkan alat)
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Lampiran 7. Hasil perhitungan bobot jenis minyak atsiri jahe merah

m2—m

Bobot jenis =
obot jenis = ——

Dimana :

m = berat piknometer kosong dalam satuan gram

m1 = berat piknometer berisi air dalam satuan gram

m2 = berat piknometer berisi minyak atsiri dalam satuan gram

Data minyak atsiri jahe merah :
m :10,876
m1l: 16,593

m2 : 15,876

15,876-10876 _ 5
16,593—-10,976 5,717

Bobot jenis jahe merah = = 0,874

20



21

Lampiran 8. Perhitungan rendemen minyak atsiri

Sampel Berat sampel () VVolume minyak atsiri (ml)
10.000 gram 7ml
10.000 gram 12 ml
Rimpang jahe merah 10.000 gram 9 ml
10.000 gram 10,2 ml
10.000 gram 8,4 ml
10.000 gram 9 mi
Jumlah 60 kg 55,6 ml

Perhitungan :

) .. volume minyak atsiri yang dibaca (ml)
Kadar minyak atsiri = . x 100%
Berat cuplikas (gram)

7 ml
= ——— x100% = 0,07 9
Sampe 10000 gram x100% = 0,07 %

Sampel 1 = — 2™ 100% = 0.12 %
AmPe = 10000 gram ~ 0 T e
S 1111 = 11,4 ml 100% = 0,114 %
ampe = 10000 gram ¥ T 0 T R
S 11V = 10,2 mi 100% = 0,102 %
AmPE Y = 10000 gram © 0 T e
S 1V = 84 ml 100% = 0,084 %
AMPELY = 10000 gram ¥ 770 T UeE
S 1VI = o ml 100% = 0,09 %
AP YL = 10000 gram © 0 T 0

(0,07 +0,12 + 0,114 + 0,102 + 0,084 + 0,09)%
6

Kadar minyak atsiri rata — rata =

=0,092%

Hasil rendemen minyak atsiri jahe merah = 0,096%



Lampiran 9. Hasil uji pH emulgel minyak atsiri rimpang jahe merah

Formula | Waktu pH Rata-rata SD
Hari 0 6,21 6,21 | 6,18 6,2 0,017321

15% Hari 1 6,27 6,29 | 6,28 6,28 0,01
Hari20 | 6,26 6,28 | 6,25 | 6,263333 | 0,015275
Hari 0 6,13 6,11 | 6,11 | 6,116667 | 0,011547

20% Hari 1 6,14 6,16 | 6,18 6,16 0,02
Hari20 | 6,18 6,23 | 6,22 6,21 0,026458
Hari 0 5,98 581 | 6,21 6 0,200749
25% Hari 1 6 593 | 5,96 | 5963333 | 0,035119
Hari20 | 6,21 594 | 6,15 6,1 0,141774

Lampiran 10. Uji statistik Kolmogrow-Smirnov, analisis two way anova pH

emulgel minyak atsiri rimpang jahe merah

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum
Hasil 27 6,1437 ,12659 5,81 6,29
One-Sample Kolmogorov-Smirnov Test
Hasil

N 27
Normal Parameters®? Mean o.1437

Std. Deviation ,12659

Absolute 173
Most Extreme Differences Positive 124

Negative -,173
Kolmogorov-Smirnov Z ,898
Asymp. Sig. (2-tailed) ,396

a. Test distribution is Normal.

b. Calculated from data.




Univariate Analysis of Variance

Between-Subjects Factors

23

Value Label N
1 minyak atsiri rimpang jahe merah 15 g/ml 9
Formula 2 minyak atsiri rimpang jahe merah 20 g/ml 9
3 minyak atsiri rimpang jahe merah 25 g/ml 9
1 hari 0 9
Waktu 2 hari 1 9
3 hari 21 9
Levene's Test of Equality of Error Variances?
Dependent Variable: pH
F dfl df2 Sig.
4,473 8 18 ,004
Tests the null hypothesis that the error variance of the
dependent variable is equal across groups.
a. Design: Intercept + Formula + Waktu + Formula *
Waktu
Tests of Between-Subjects Effects
Dependent Variable: Hasil
Source Type 11l Sum of df Mean Square F Sig. Partial Eta
Squares Squared
Corrected Model ,2902 8 ,036 5,131 ,002 ,695
Intercept 1019,118 1 1019,118 144441,860 ,000 1,000
Formula ,236 2 ,118 16,712 ,000 ,650
Waktu ,034 2 ,017 2,416 ,118 212
Formula * Waktu ,020 4 ,005 ,698 ,603 134
Error 127 18 ,007
Total 1019,534 27
Corrected Total AL7 26

a. R Squared =,695 (Adjusted R Squared = ,560)




Homogeneous Subsets

pH
Ryan-Einot-Gabriel-Welsch Range?
Formula N Subset
1 2 3
minyak atsiri rimpang jahe 9 6,0211
merah 25 g/ml
minyak atsiri rimpang jahe 9 6,1622
merah 20 g/ml
minyak atsiri rimpang jahe 9 6,2478
merah 15 g/ml
Sig. 1,000 1,000 1,000
Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) =,007.
a. Alpha=,05.
pH
Ryan-Einot-Gabriel-Welsch Range?
Waktu N Subset
1
Hari ke-0 6,1056
hari ke-1 6,1344
hari ke-21 6,1911
Sig. ,106

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) =,007.

a. Alpha = ,05.



Lampiran 11. Hasil viskositas emulgel minyak atsiri rimpang jahe merah

Formula | Perlakuan Viskositas ’ Rata-rata \ SD
Hari 0 122 | 121 | 1215 1215 0,5
Formulal | Hari 1 120 | 1215 | 122 | 121,1667 | 1,040833
Hari 20 120 | 122,5| 117 | 119,8333 | 2,753785
Hari 0 104 | 103,5| 104 | 103,8333 | 0,288675
Formula 2 | Hari 1 100,5 | 104,5 | 103,5 | 102,8333 | 2,081666
Hari 20 100,5 | 104,5 93 | 99,33333 | 5,838093
Hari 0 87,5 87| 88,5 | 87,66667 | 0,763763
Formula 3 | Hari 1 89| 885 | 88,5 88,66667 | 0,288675
Hari 20 82 83 74 | 79,66667 | 4,932883

Lampiran 12. Uji statistik Kolmogrow-Smirnov, analisis two way anova
viskositas emulgel minyak atsiri rimpang jahe merah

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum

Hasil 27 104,3704 13,79492 87,00 122,50

One-Sample Kolmogorov-Smirnov Test

Hasil
N 27
Normal Parametersa? Mean 1043704
Std. Deviation 13,79492
Absolute ,205
Most Extreme Differences Positive ,201
Negative -,205
Kolmogorov-Smirnov Z 1,064
Asymp. Sig. (2-tailed) ,208

a. Test distribution is Normal.

b. Calculated from data.
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Univariate Analysis of Variance

Between-Subjects Factors

Value Label
1 minyak atsiri rimpang jahe merah 15 g/ml 9
Formula 2 minyak atsiri rimpang jahe merah 20 g/ml 9
3 minyak atsiri rimpang jahe merah 25 g/ml 9
1 hari 0 9
Waktu 2 hari 1 9
3 hari 20 9
Levene's Test of Equality of Error Variances?
Dependent Variable: Hasil
F dfl df2 Sig.
4,929 8 18 ,002
Tests the null hypothesis that the error variance of the
dependent variable is equal across groups.
a. Design: Intercept + Formula + Waktu + Formula *
Waktu
Tests of Between-Subjects Effects
Dependent Variable: Hasil
Source Type 111 Sum df Mean Square F Sig. Partial Eta
of Squares Squared
Corrected Model 4919,130° 8 614,891 386,094 ,000 ,994
Intercept 294115,704 1| 294115,704| 184677,302 ,000 1,000
Formula 4915,019 2 2457,509 1543,087 ,000 ,994
Waktu ,519 2 ,259 ,163 ,851 ,018
Formula * Waktu 3,593 4 ,898 ,564 ,692 111
Error 28,667 18 1,593
Total 299063,500 27
Corrected Total 4947,796 26

a. R Squared =,994 (Adjusted R Squared =,992)




Homogeneous Subsets

Viskositas
Ryan-Einot-Gabriel-Welsch Range?
Formula N Subset
1 2 3

minyak atsiri rimpang jahe 9 88,3889

merah 25 g/ml

minyak atsiri rimpang jahe 9 103,3333

merah 20 g/ml

minyak atsiri rimpang jahe 9 121,3889
merah 15 g/ml

Sig. 1,000 1,000 1,000
Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 1,593.

a. Uses Harmonic Mean Sample Size = 9,000.

b. Alpha =,05.

Viskositas

Ryan-Einot-Gabriel-Welsch Range?

Waktu N Subset

1

hari 1 104,2222

hari 0 104,3333

hari 21 104,5556

Sig. ,843

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 1,593.

a. Alpha = ,05.
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Lampiran 13. Hasil uji daya lekat emulgel minyak atsiri rimpang jahe merah

Formula Perlakuan | Uji daya lekat (detik) | Rata-rata | SD
Hari 0 539 | 505| 5,89 5,443 0,422
Formulal | Hari1 521 | 6,43 | 5,36 5,66 0,665
Hari 20 517 | 653 | 542 5,706 0,723
Hari 0 357 | 443 | 4,56 4,186 0,537
Formula2 | Haril 468 | 4,21 | 4,49 4,46 0,236
Hari 20 444 | 495| 4,18 4,523 0,391
Hari 0 263 | 258 | 246 2,556 0,087
Formula3 | Hari 1 2,72 | 247 | 2,65 2,613 0,128
Hari 20 239 | 281| 252 2,573 0,215

Lampiran 14. Uji statistik Kolmogrow-Smirnow, analisis two war anova uji
daya lekat emulgel minyak atsiri rimpang jahe merah

NPar Tests
Descriptive Statistics
Mean Std. Deviation Minimum Maximum
Hasil 27 4,1922 1,32197 2,39 6,53
One-Sample Kolmogorov-Smirnov Test
Hasil
N 27
Normal Parameters®® Mean 41922
Std. Deviation 1,32197
Absolute ,185
Most Extreme Differences Positive ,185
Negative -,127
Kolmogorov-Smirnov Z ,964
Asymp. Sig. (2-tailed) 311

a. Test distribution is Normal.

b. Calculated from data.



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
minyak atsiri 9
1 rimpang jahe
merah 15%
minyak atsiri 9
Formula 2 rimpang jahe
merah 20%
minyak atsiri 9
3 rimpang jahe
merah 25%
1 hari 0 9
Waktu 2 hari 1 9
3 hari 20 9
Levene's Test of Equality of Error Variances?
Dependent Variable: Hasil
F dfl df2 Sig.
3,163 8 18 ,020

Tests the null hypothesis that the error variance of the

dependent variable is equal across groups.

a. Design: Intercept + Formula + Waktu + Formula *

Waktu
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Tests of Between-Subjects Effects

30

Dependent Variable: Hasil
Source Type 111 Sum of df Mean Square F Sig. Partial Eta
Squares Squared
Corrected Model 42,009? 8 5,251 27,565 ,000 ,925
Intercept 474,518 1 474518 2490,955 ,000 ,993
Formula 41,691 2 20,845 109,427 ,000 ,924
Waktu ,230 2 ,115 ,604 ,557 ,063
Formula * Waktu ,088 4 ,022 115 ,975 ,025
Error 3,429 18 ,190
Total 519,955 27
Corrected Total 45,438 26
a. R Squared =,925 (Adjusted R Squared =,891)
Homogeneous Subsets
Hasil
Ryan-Einot-Gabriel-Welsch Range?
Formula N Subset
1 2 3
minyak atsiri rimpang jahe 2,5811
merah 25%
minyak atsiri rimpang jahe 4,3900
merah 20%
minyak atsiri rimpang jahe 9 5,6056
merah 15%
Sig. 1,000 1,000 1,000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) =,190.

a. Alpha = ,05.




Lampiran 15. Hasil uji daya sebar emulgel minyak atsiri rimpang jahe

merah
| b Diameter penyebaran (cm + SD)
Formula Beban (g) Hari ke-0 hari ke-1 hari ke-20
Formula | 49,293 5,57 + 0,09 5,33+£0,25 5,27 £ 0,06
99,293 6,44 + 0,08 6,42 + 0,09 6,03+0,16
149,293 6,942+ 0,09 6,73+0,2 6,6 £0,17
199,293 7,3+ 0,08 7,26 £0,21 7,02+0,13
Formula Il 49,293 54+0,18 5,46 +0,15 6,13 + 0,08
99,293 6,47 + 0,09 6,4+0,1 6,7+0,11
149,293 6,95+0,12 6,83+0,11 7,28+0,14
199,293 7,35+ 0,05 7,36 +0,15 7,68 +0,16
Form“'a 49,293 55+0,18 556+025  633+0,05
99,293 6,45+ 0,12 6,3+0,1 7,09 +0,07
149,293 6,975 + 0,09 6,9+0,1 7,53 +£0,104
199,293 7,25+0,12 7,33 +0,05 7,92 +0,13
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Lampiran 16. Uji statistik Kolmogrow-Smirnow, analisis two war anova uji
daya sebar emulgel minyak atsiri rimpang jahe merah

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum
hasil 36 6,6126 12770 5,27
One-Sample Kolmogorov-Smirnov Test
hasil

N 36
Normal Parameters? Mean 0,6126

Std. Deviation 12770

Absolute 118
Most Extreme Differences Positive ,118

Negative -,098
Kolmogorov-Smirnov Z 711
Asymp. Sig. (2-tailed) ,693

a. Test distribution is Normal.

b. Calculated from data.



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N

1 minyak atsiri rimpang jahe merah 15%
formula 2 minyak atsiri rimpang jahe merah 20%

3 minyak atsiri rimpang jahe merah 25%

1 49,293 gram 9

2 99,293 gram 9
beban

3 149,293 gram 9

4 199,293 gram 9

Levene's Test of Equality of Error Variances?

Dependent Variable: hasil

F df1 df2 Sig.

2,190 11 24 ,053

Tests the null hypothesis that the error variance of the
dependent variable is equal across groups.
a. Design: Intercept + formula + beban + formula *

beban

Homogeneous Subsets

Daya sebar

Ryan-Einot-Gabriel-Welsch Range?

formula N Subset

minyak atsiri rimpang jahe 12 6,4093
merah 15%
minyak atsiri rimpang jahe 12 6,6675
merah 20%
minyak atsiri rimpang jahe 12 6,7608
merah 25%
Sig. 1,000 448

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) =,088.

a. Alpha = ,05.



Lampiran 17. Hasil uji pH stabilitas emulgel minyak atsiri rimpang jahe

merah
Formula | Waktu pH stabilitas Rata-rata SD
15% Hafi 0 6,21 | 6,21 | 6,18 6,2 0,0173
Hari 20 6,26 | 6,28 | 6,25 6,263 0,0152
20% Hari 0 6,13 | 6,11 | 6,11 6,116 0,0115
Hari 20 6,18 | 6,23 | 6,22 6,21 0,026
2504 Har_i 0 598 | 581|621 6 0,2007
Hari 20 6,21 6 | 6,15 6,12 0,108
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Lampiran 18. Uji statistik Kolmogorov-Smirnov, analisis two way anova pH

stabilitas emulgel minyak atsiri rimpang jahe merah

Descriptive Statistics

N Mean Std. Deviation Minimum | Maximum
Hasil 18 6,1517 ,11809 5,81 6,28
One-Sample Kolmogorov-Smirnov Test
Hasil

N 18
Normal Parametersa? Mean 61517

Std. Deviation ,11809

Absolute ,206
Most Extreme Differences Positive ,139

Negative -,206
Kolmogorov-Smirnov Z 874
Asymp. Sig. (2-tailed) 430

a. Test distribution is Normal.

b. Calculated from data.



Univariate Analysis of Variance

Between-Subjects Factors

Value Label

Formula

Waktu

minyak atsiri rimpang jahe
merah 15 g/ml

minyak atsiri rimpang jahe
merah 20 g/ml

minyak atsiri rimpang jahe
merah 25 g/ml

hari 0

hari 21

Descriptive Statistics

Dependent Variable: Hasil

Formula Waktu Mean Std. Deviation

hari 0 6,2000 ,01732 3
minyak atsiri rimpang jahe )

hari 21 6,2633 ,01528 3
merah 15 g/ml

Total 6,2317 ,03764 6

hari 0 6,1167 ,01155 3
minyak atsiri rimpang jahe

hari 21 6,2100 ,02646 3
merah 20 g/ml

Total 6,1633 ,05428 6

hari 0 6,0000 ,20075 3
minyak atsiri rimpang jahe

hari 21 6,1200 ,10817 3
merah 25 g/ml

Total 6,0600 ,15849 6

hari 0 6,1056 ,13324 9
Total hari 21 6,1978 ,08423 9

Total 6,1517 ,11809 18

Levene's Test of Equality of Error Variances?

Dependent Variable: Hasil

F dfl

df2

Sig.

3,909 5

12

,025

Tests the null hypothesis that the error variance of the

dependent variable is equal across groups.

a. Design: Intercept + Formula + Waktu + Formula *

Waktu
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Tests of Between-Subjects Effects

Dependent Variable: Hasil
Source Type 111 Sum of df Mean F Sig. Partial Eta
Squares Square Squared
Corrected Model ,1302 5 ,026 2,930 ,059 ,550
Intercept 681,174 1| 681,174 76584,215 ,000 1,000
Formula ,090 2 ,045 5,039 ,026 ,456
Waktu ,038 1 ,038 4,303 ,060 ,264
Formula * Waktu ,002 2 ,001 ,136 ,875 ,022
Error ,107 12 ,009
Total 681,411 18
Corrected Total 237 17
a. R Squared =,550 (Adjusted R Squared =,362)
Homogeneous Subsets
pH
Ryan-Einot-Gabriel-Welsch Range?
Formula N Subset
1 2
minyak atsiri rimpang jahe 6 6,0600
merah 25 g/ml
minyak atsiri rimpang jahe 6 6,1633 6,1633
merah 20 g/ml
minyak atsiri rimpang jahe 6 6,2317
merah 15 g/ml
Sig. ,082 ,233

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) =,009.

a. Uses Harmonic Mean Sample Size = 6,000.

b. Alpha = ,05.




Lampiran 19. Hasil uji viskositas stabilitas emulgel minyak atsiri rimpang

jahe merah

Formula Perlakuan Viskositas stabilitas Rata-rata | SD

Hari 0 122 121 | 121,5 121,5 0,5
Formula 1 -

Hari 20 120 | 122,5 117 | 119,8333 | 2,753785

Hari 0 104 | 103,5 104 | 103,8333 | 0,288675
Formula 2 -

Hari 20 100,5 | 104,5 93 | 99,33333 | 5,838093

Hari 0 87,5 87 | 88,5 | 87,66667 | 0,763763
Formula 3 -

Hari 20 82 83 74 | 79,66667 | 4,932883
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Lampiran 20. Uji statistik Kolmogrow-Smirnow, analisis two way anova uji
viskositas stabilitas emulgel minyak atsiri rimpang jahe merah

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum
Hasil 18 101,972 16,0381 74,0 1225
One-Sample Kolmogorov-Smirnov Test
Hasil

N 18
Normal Parameters?® Mean 101,972

Std. Deviation 16,0381

Absolute ,159
Most Extreme Differences Positive ,133

Negative -,159
Kolmogorov-Smirnov Z 674
Asymp. Sig. (2-tailed) ,753

a. Test distribution is Normal.

b. Calculated from data.



Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
minyak atsiri 6
1 rimpang jahe
merah 15%
minyak atsiri 6
Formula 2 rimpang jahe
merah 20%
minyak atsiri 6
3 rimpang jahe
merah 25%
1 hari 0 9
Waktu
2 hari 20 9
Levene's Test of Equality of Error Variances?
Dependent Variable: Hasil
F dfl df2 Sig.
4,522 5 12 ,015

Tests the null hypothesis that the error variance of the

dependent variable is equal across groups.

a. Design: Intercept + Formula + Waktu + Formula *

Waktu

Tests of Between-Subjects Effects

Dependent Variable: Hasil

37

Source Type 111 Sum of df Mean Square F Sig. Partial Eta
Squares Squared

Corrected Model 4238,903? 5 847,781 76,015 ,000 ,969

Intercept 187170,014 1 187170,014 | 16782,367 ,000 ,999

Formula 4108,361 2 2054,181 184,186 ,000 ,968

Waktu 100,347 1 100,347 8,998 ,011 429

Formula * Waktu 30,194 2 15,097 1,354 ,295 ,184

Error 133,833 12 11,153

Total 191542,750 18

Corrected Total 4372,736 17

a. R Squared =,969 (Adjusted R Squared = ,957)




Homogeneous Subsets

Hasil

Ryan-Einot-Gabriel-Welsch Range?

Formula N

Subset

2

minyak atsiri rimpang jahe 6
merah 25%
minyak atsiri rimpang jahe 6
merah 20%
minyak atsiri rimpang jahe 6
merah 15%
Sig.

83,667

1,000

101,583

1,000

120,667

1,000

Means for groups in homogeneous subsets are displayed.

Based on observed means.
The error term is Mean Square(Error) = 11,153.
a. Alpha = ,05.
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Lampiran 21. Data koloni bakteri Staphylococcus aureus ATCC 25923 pada
punggung kelinci

Jumlah Koloni
Kelinci Hari N | () Konsentrasi | Konsentrasi | Konsentrasi +)
15% 20% 25%
1 38| 132 141 143 124 | 118
2 33| 128 123 126 107 | 96
3 29 | 118 106 111 83| 76
4 31| 105 91 94 64 | 64
1 5 34| 97 75 70 42 | 43
6 32| 84 57 54 34| 28
7 28| 69 40 36 23| 20
8 30| 61 32 25 18| 11
9 35| 52 24 16 12 6
10 32| 38 9 11 7 3
1 28 | 123 128 105 124 | 107
2 23| 118 111 97 106 | 86
3 31| 96 92 83 87| 64
4 30| 81 79 71 64 | 59
5 5 28| 73 62 69 48 | 42
6 25| 64 47 52 38| 23
7 27| 51 32 36 22| 16
8 23| 43 22 24 15| 12
9 26| 29 16 13 11 6
10 27| 21 8 7 8 3
1 28 | 126 117 148 110 | 106
2 23| 120 101 126 93| 91
3 25| 116 87 112 79| 67
4 29 | 92 73 95 65| 53
3 5 23| 83 58 78 51| 39
6 25| 74 45 52 38| 26
7 28 | 63 31 38 19| 18
8 26 | 49 25 23 12| 12
9 23| 31 14 12 7 4
10 27| 23 8 4 6 I
1 32121 138 105 119 | 124
2 35| 114 104 96 107 | 111
4 3 29 | 107 91 79 94 | 89
4 27| 94 76 65 77| 75
5 24| 83 61 53 64 | 63
6 26| 74 44 45 48 | 41




7 28 | 62 29 36 31| 27
8 25| 51 21 28 141 19
9 29 | 43 16 13 8| 10
10 26 | 38 12 7 5 3
1 28 | 118 126 166 128 | 147
2 29 | 102 110 144 114 | 133
3 33| 92 93 128 97 | 119
4 31| 88 82 112 83| 95
5 5 21| 78 67 96 65| 78
6 30| 67 53 78 49 | 60
7 28 | 54 45 61 36 | 38
8 26 | 43 29 46 14| 21
9 25| 30 16 27 8 9
10 23| 24 10 11 4 5

Lampiran 22. Uji statistik Kolmogrow-Smirnow, analisis two way anova
jumlah koloni bakteri Staphylococcus aureus ATCC 25923

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum

Koloni 250 62,01 40,576 3 166

One-Sample Kolmogorov-Smirnov Test

Koloni
N 250
Normal Parameters? Mean 62,01
Std. Deviation 40,576
Absolute ,086
Most Extreme Differences Positive ,086
Negative -,073
Kolmogorov-Smirnov Z 1,363
Asymp. Sig. (2-tailed) ,049

a. Test distribution is Normal.

b. Calculated from data.



Univariate Analysis of Variance

Between-Subjects Factors

Value Label

Formula

Hari

© 00 N o g A~ W N P o BB ow N e

=
o

Negatif

Minyak atsiri jahe merah 15%

Minyak atsiri jahe merah 20%

Minyak atsiri jahe merah 25%

Positif

Hari ke-1

Hari ke-2

Hari ke-3

Hari ke-4

Hari ke-5

Hari ke-6

Hari ke-7

Hari ke-8

Hari ke-9

Hari ke-10

50
50
50
50

50
25

25
25
25
25
25
25
25
25
25

Levene's Test of Equality of Error Variances?

Dependent Variable: Koloni

F

dfl

df2

Sig.

3,882

49

200

,000

Tests the null hypothesis that the error variance of the

dependent variable is equal across groups.

a. Design: Intercept + Formula + Hari + Formula *

Hari
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Homogeneous Subsets

Koloni
Ryan-Einot-Gabriel-Welsch Range*?
Formula N Subset
1 2 3
Positif 50 51,46
Minyak atsiri jahe merah 25% 50 53,64
Minyak atsiri jahe merah 15% 50 61,54
Minyak atsiri jahe merah 20% 50 66,54
Negatif 50 76,86
Sig. ,637 ,067 1,000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 126,392.

a. Critical values are not monotonic for these data. Substitutions have been made to
ensure monotonicity. Type | error is therefore smaller.

b. Alpha =,05.

Koloni
Ryan-Einot-Gabriel-Welsch Range?P
Hari N Subset
1 2 3 4 5 6 7 8 9
Hari ke-10 25 11,28
Hari ke-9 25 17,32
Hari ke-8 25 26,80
Hari ke-7 25 37,32
Hari ke-6 25 51,00
Hari ke-5 25 65,52
Hari ke-4 25 79,88
Hari ke-3 25 94,64
Hari ke-2 25 110,56
Hari ke-1 25 125,76
Sig. ,262| 1,000] 1,000{ 1,000] 1,000 1,000] 1,000f 1,000/ 1,000




Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 126,392.

a.  Critical values are not monotonic for these data. Substitutions have been made to ensure monotonicity.

Type | error is therefore smaller.
b. Alpha = ,05.
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Lampiran 23. Komposisi media

A. Formulasi dan pembuatan Vogel Jhonson Agar (VJA)

Peptone from casein 10,0 gram
Yeast extract 5,0 gram

Di-potasium hydrogen phosphate 10,0 gram
d(-)mennitol 10,0 gram
Lithium chloride 5,0 gram

Glycine 10,0 gram
Agar 13,0 gram

Reagen — reagen diatas dilartkan dalam aquadest sebanyak 1000
ml, dipabaskan sampai larut sempurna, tambah kalium tellurit 3,5% dalam
satu palte, kemudian disterilkan dengan autoclave pada suhu 121°C selam
15 menit dan situangkan ke dalam cawan petri pH 7,4 (Anonim 2008).

B. Formulasi dan pembuatan Brain Heart Infusion

Brain infusion 12,5 gram
Heart infusion 5,0 gram
Proteose peptone 10,0 gram
Glucose 2,0 gram
Sodium chloride 5,0 gram
Di-sodium hydrogen phosphate 2,5 gram

Reagen - reagen diatas dilarutkan dalam aquadest 1000 ml,
dipanaskan sampai larut sempurna, kemudian disterilkan dengan autoclave
pada suhu 121°C selam 15 menit dan dituangkan dalam cawan petri pH 7,4
(Anonim 2008).
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Lampiran 24. Hasil punggung kelinci yang diinfeksi Staphylococcus aureus
ATCC 25923

Hari ke-1 setelah penyuntikan suspensi
bakteri Staphylococcus aureu ATCC
25923
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Hari ke-1 setelah penyuntikan suspensi
bakteri Staphylococcus aureu ATCC
25923
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Hari ke-5 setelah penyuntikan
suspensi bakteri Staphylococcus
aureu ATCC 25923
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Hari ke-10 setelah penyuntikan
suspensi bakteri Staphylococcus
aureu ATCC 25923




Koloni punggung kelinci hari ke-5
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Koloni punggung kelinci hari ke-10
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Lampiran 25. Hasil uji GC-MS minyak atsiri rimpang jahe merah

P

Sample Information
Analyzed by : Admin
Analyzed © 2/28/2019 9:54:22 AM
Sample Name < M jahe merah
Sample ID :s
Injéction Volume 1 0.10
Data File AGCMSsolution\Data\Projoct2\2614_C_GCMSIM jahe merah.qgd
Tuning File \GCMSsolution\System!\Tunel\Tuning 191118.qgt
Chromatogram M jahe merah CAGCMSsolution\DataProject212614_C_GCMSWM jahe merah.qgd
TIC
6,745,917 =
2 ﬂ s &
i |
i i
: !l I
ﬁ 8 { 2 3} ‘
SR S 1 RO PO Y
- & ] 8
| oLt AR A Mz
T T T =T T T T Ty v T T T T
4.0 50 6.0 10 8.0 2.0 10.0 110 120 13.0 140
min
Peak Report TIC
Peak#t R.Time LTime F.Time Area Area% Height
1 4.387 4355 4.430 268441 0.19 137136
2 4.930 4.895 4970 311321 0.22 160999
3 5.154 5.105 5.205 2061465 1.48 988163
4 5.532 5490 5.570 727362 - 0.52 329940
5 5.599 5.570 5.640 357185 0.26 170715
6 6.299 6.195 6.355 4920022 3.52 1798321
7 7.226 7.170 7.260 2361459 1.69 985967
8 7.280 7.260 7330 727149 0.52 340164
9 8.078 8.045 8.120 262300 0.19 130720
10 8425 8335 8.510 12707223 9.10 3106823
1 8.543 8.510 8.595 1515680 1.09 517272
12 8.738 8.680 8.800 2866816 205 1103017
13 9.183 9.125 9.270 2316142 1.66 758410
14 9.452 9.355 9.505 15122262 10.83 4703522
15 9.624 9.505 9.675 11320249 8.10 2977722
16 2705 9.675 9.755 548845 039 181202
17 9.900 9.785 9.950 24330583 17.42 6501427
18 10.049 9.950 10.100 2474650 177 355648
9 10.156 10.100 10.200 1127544 0.81 341707
20 10.540 10.430 10.660 4361351 312 718488
21 10.929 10.835 11.050 2544194 1.82 452131
22 1L197  © 1LI35 11315 1621267 116 307851
23 11.382 11.325 11.445 3027233 217 . 1225277
24 12413 12305 12555 4891414 3.50 636647
25 12.646 12.555 12.750 1839085 132 275854
26 12.884 12.820 12915 3699743 265 1195511
27 13.035 12915 13.170 27646737 19.79 3194433
2 13.220 13.170 13300 1429105 1.02 451653
29 13.445 13.395 13.500 1451593 1.04 569618
30 13.841 13.790 13.920 832158 0.60 225506

139670578 100.00 34841845




Lampiran 26. Hasil uji MS minyak atsiri rimpang jahe merah

<< Target >>

Line#: 14 R.Time:9.450(Scan#:1891) MassPeaks:241

RawMode: Averaged 9.445-9.455(1890-1892) BasePeak:41.05(855870)
BG Mode:Calc. fromPeak Group 1 - Event 1
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Hit#:2 Entry:40967 Library:WILEY71IB
SL95 FormulaC10 HI6 O CAS:106-26-3 MolWeight:152 RetIndex:0
CompName:Z-Citral $$ 2,6-Octadienal, 3,7-dimethyl-, (Z)- (CAS) Neral $$ .beta.-Citral $8 cis-Citral $8 Citral b $$ cis-3,7-Dimethyl-2, 6-octadienal $§ (Z)-3,7-1
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Hi#:3 Eniry:40958 Library: WILEY 7.LIB

SE95 FormulaC10 HI6 O CAS:106-26-3 MolWeight: 152 RetIndex:0
CompName:Z-Citral $$ 2,6-Octadieral, 3,7-dimethyl-, (Z)- (CAS) Neral $$ beta.-Citral $$ cis-Citral $$ Citral b $8 cis-3,7-Dimethyl-2 6-octadienal $8 (Z)-3,7-1
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SL93 FormulaC10 Hi6 O CAS:106-26-3 MolWeight: 152 Retindex:0
Cmprmre:Z-C'mnlSZ.&(mﬁml 3,7-dimethyl-, a)(CAS)Vaﬂﬁ.bs.\.-Cilr.llSu’s-Cilml“Gndb&icivl’f-ﬁmhyl-lb-oanﬂiunl&ﬂl)&ﬂ-l
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Hit#:5 Entry:40964 Library:WILEY7.1IB
SL93 FormulaC10 HI6 O CAS:106-26-3 MolWeight:152 Retindex:0
CompName:Z-Citral $$ 2,6-Octadienal, 3,7-dimethyi-, (Z)- (CAS) Neral $$ .beta.-Citral $$ cis-Citral $$ Citral b $$ cis-3,7-Dimethyl-2,6-octadienal $$ (Z)-3.7-1
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<< Target >>
Line#:10 R.Time:8.425(Scan#:1686) MassPeaks:254

RawMode: Averaged 8 420-8.43(( 1685-1687) BasePeak:95.10(883659)
BG Mode:Calc. fromPeak Group 1 - Event 1
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Hit#:] Entry:42932 Library:WILEY7.LIB
SE98 FormularC10 HI8 O CAS:464-45-9 MolWeight:154 Retindex:0
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3 Entry:43936 Library: WILEYT.LIR
Sl\ﬁ FosmilaC 10 HIB O CAS:SI7-70H) MolWeight: 154 Ret
ConpNae:endo-Boreol §8 Bieyelol2 2.1 theptan-2-0l, 1, 7’Hmn!hrl ende- (CAR) Borneol (CAS) Carphiol 5§ endo-2-Hydrony- 1.7, 7-4riethyl neorbornane
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i3 Eniry:43955 Library:WILEY 71LiB
SES7 FormulaC10 HI8 O CAS:507-70-0 MolWeight: 154 Retlndex:0
CompName:endo-Bomeol $$ Bicyclof2.2. 1lheptan-2-ol, 1,7,7-trimethyl-, endo- (CAS) Borneol (CAS) Camphol $$ endo-2-Hydroxy-1,7, 7-trimethylnorbornane
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SI:96 FormulaC10 HI8 O CAS:10385-78-1 MolWeight:154 Retindex:0
CompNare:Borneol S5 1,7,7-TRIMETHYL-BICYCLOI2.2. 1 HEPTAN-2-OL 55 Bicyclof2.2. 1 heptan-2-0l, 1.7,7-trimethyl- (CAS) 2-Bomarol (CAS) 1,7.7-Tx
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M 40 60 S0 100 120 140 160 130 200 220 240 260 280 300 320 340 360 380
Hit#:5 Entry43949 Library: WILEY7.LIB
SL95 FormulaCI0HIS O CAS:464-45-9 MolWeight:154 Retindex:0
CompNae: IBORNEOL $5 Bicyclo{2.2.  heptan- 2. 1.7.7-rimeshyt-, (1S-cndo)- (CAS) Lindeol 5 -Borne $5 (- Boreol 55 N camphar §5 Boroeol.
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=< Target 33
Lineti6r R Time:6, 300(Scani: 1261) MawsPeaks: 233

RawMode: 6.295-6.308( mum) BasePeak:43.05(353506)

BOG Mode:Cale. fromPeak Group | - Bvent
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Hit#:1 Entry:43984 Library:WILEY7.1IB

SE97 FormulaC10 HI8 O CAS:470-82-6 MolWeight:154 Retindex:0

CompName: 1,8-Cineole $3 2-Oxabi [2.2.2]octane, 1,3 3-tri (CAS) Terpan $$ Zineol $$ Eucapur $$ p-Cineole $$ Cajeputol $$ Eucalyptol $$ Cucaly
100+

—

801 Me

o AL

1 81

407 @ , '® 5 &Me
20+ 139 1

1 s Sl Lo T -

+ (ARGt e i e A o e e o
10 30 50 n 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 3%

Hit#2 Entry:43993 Library:WILEY7.LIB

SI97 FormulaC10 H18 O CAS:470-82-6 MolWeight:154 Retindex:0
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Hit#3 Entry:43980 Library:WILEY7.LIB

SI:96 Formula:C10 Hi8 O CAS:470-82-6 MolWeight:154 Retindex:0
Wlmﬁwllﬂm 1,3,3-trimethyl- (CAS) Terpan $$ Zineol $$ Eucapur $$ p-Cineole $$ Cajeputol 3 Eucalyptol $§ Cucaly
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<< Target >>

Line#:15 R.Time:9.625(Scan#:1926) MassPeaks:236

RawMode: Averaged 9.620-9.630( 1925-1927) BasePeak:69.10(540599)
BG Mode:Calc. fromPeak Group 1 - Event |
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Hit#:1 Entry:42946 Library: WILEY71IB
SE96 Formula:C10 HI8 O CAS:106-24-1 MolWeight:154 Retindex:0
CompName:GERANIOL $$
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SE94 FormulaC10 HI8 O CAS:106-25-2 MolWeight: 154 RetIndex:0
CompNare:Nerol $§ 2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)- (CAS) cis-Geraniol $$ Neryl alcohol $$ Geranyl Alcohol $8 cis-3,7-Dimethyl-2,6-octadien-1-of $$ -
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Hii#:3 Eniry:43648 Library: WILEY7.1IB
SI:94 Formula:C10 HI8 O CAS:106-25-2 MolWeight:154 Retindex:0
CompName:Nerol $§ 2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)- (CAS) cis-Geraniol $§ Neryl alcohol $$
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Hit#:4 Entry:43655 Library:WILEY7.LIB

S[93 FormulaC10 HI8 O CAS:106-25-2 MolWeight:154 RetIndex:0
CompName:Nerol $$ 2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)- (CAS) cis-Geraniol $$ Neryl alcohol $$ Geranyl Alcohot $$ cis-3,7-Dimethyl-2,6-octadien-1-ol $$ ¢
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Hit#:5 Entry:43665 "WILEY7.11B

SL93 FormuiaC10 HI8 O CAS:106-24-1 MolWeight:154 Retindex:0
CompName:trans-Geraniol $$ 2,6-Octadien-1-ol, 3,7-dimethyl-, (E)- (CAS) Guaniol $$ Lemonol $$ Geraniol $$ Geranyl aloohol $$ 2,6-Dimethyl-2.6-octadien-t
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Lampiran 27. Surat Ethical Clearence

Form A2
EA CH ETHICS COMMITTEE
KOMISI ETIK PENELITIAN KESEHATAN
Dr. Moewardi General Hospital

RSUD Dr. Moewardi

School of Medicine Sebelas Maret University
Fakultas Kedokteran Universitas sebelas Maret

ETHICAL CLEARANCE
KELAIKAN ETIK

Nomor : 386 / lll /HREC / 2019

The Health Research Ethics Committee Dr. Moewardi General Hospital / School of Medicine Sebelas
Komisi Etik Penelitian Kesehatan RSUD Dr. Moewardi / Fakultas Kedokteran Universitas Sebelas Maret

Surakarta, setelah menilai rancangan penelitian yang diusulkan, dengan ini menyatakan

That the research proposal with topic :
Bahwa usulan penelitian dengan judul

Uji aktivitas antibakteri emulgel minyak Atsiri rimpang jahe merah (zinggiber officinale var rubrum)
terhadap bakteri staphylococcus aureus ATCC 25923 secara in vivo

Principal investigator . Agung geokistan dewadita
Peneliti Utama © 21154615A

Location of research

Lokasi Tempat Penelitian : Laboratorium universitas setia budi

Is ethically approved
Dinyatakan layak etik
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