V. SIMPULAN DAN SARAN
A. Simpulan
Berdasarkan penelitian mengenai - Aktivitas Antibakteri Esktrak Daun

Duku (Lansium  domesticum corr var duku hasskl) terhadap Staphylococcus

aureus dan Pseudomonas aeruginosa, diperoleh simpulan sebagai berikut:

1. Ekstrak etanol dan ekstrak n-heksana daun duku memiliki aktivitas
antibakteri terhadap Staphylococcus aureus dan Pseudomonas
aeruginosa.

2. Pelarut etanol menghasilkan ekstrak daun duku dengan aktivitas
antibakteri yang lebih baik daripada ekstrak n-heksana terhadap S. aureus
dan P. aeruginosa.

3. Nilai Konsentrasi Hambat Minimum (KHM) ekstrak etanol daun duku

adalah 17,5 % untuk S. aureus dan 12,5 % untuk P. aeruginosa.

B. Saran
Berdasarkan penelitian yang sudah dilakukan, diajukan beberapa
saran berikut untuk perbaikan penelitian selanjutnya:
1. Melakukan pemilihan daun berdasarkan letak daun pada pohonnya agar
usia daun yang didapat bisa seragam
2. Melakukan variasi konsentrasi pelarut etanol (70, 80, dan 90 %) sehingga
dapat diketahui konsentrasi etanol yang menghasilkan daya antibakteri

paling baik.
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. Volume pelarut yang digunakan untuk melakukan maserasi serbuk daun
duku ditambah sehingga rendemen ekstrak yang didapat lebih banyak.

. Senyawa fitokimia alkaloid, flavonoid, steroid, terpenoid, saponin, dan
tanin hanya diuji secara kualitatif, sehingga perlu penelitian lanjutan
untuk menguji konsentrasi senyawa-senyawa tersebut secara kuantitatif
agar dapat diketahui konsentrasinya secara pasti.

. Esktrak daun duku pada penelitian ini belum diformulasikan menjadi
suatu produk, sehingga perlu pengembangan ekstrak daun duku menjadi
suatu produk kesehatan misalnya cairan antiseptik pembersih luka.

. Pengkajian lebih lanjut mengenai efek farmakologis ekstrak daun duku
misalnya sebagai antifungi.

Melakukan penentuan KHM dengan spektrofotometer untuk mengamati
kekeruhan dari pengenceran ekstrak dan suspensi bakteri supaya lebih

valid.
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LAMPIRAN
Lampiran 1. Hasil uji luas zona hambat

Tabel 10. Hasil uji luas zona hambat

Diamater Hambat (cm) Luas Zona Hambat (cm2)
kontrol (-) kontrol -
n- Kontrol n- Kontrol

Bakteri ulangan | DMSO | Etanol | heksana (+) etanol | heksan | DMSQO | Etanol | heksana (+) etanol heksan
1 0 0 0 11| 125 1.05 0 0 0 0.66725 | 0.943963 | 0.582863
2 0 0 0 1.05| 1.35 1.25 0 0 0 | 0.5828625 | 1.148063 | 0.943963
3 0 0 0 125 125 1.25 0 0 0 | 0.9439625 | 0.943963 | 0.943963
4 0 0 0 1.15 1.2 1.25 0 0 0 | 0.7555625 0.8478 | 0.943963
S. aureus 5 0 0 0 1.05 1.1 1.15 0 0 0 | 0.5828625 | 0.66725 | 0.755563
1 0 0 0 195| 2.05 1.25 0 0 0 | 2.7023625 | 3.016363 | 0.943963
2 0 0 0 1.75 1.8 1.6 0 0 0 | 2.1214625 2.2608 1.727
3 0 0 0 195| 1.75 1.6 0 0 0 | 2.7023625 | 2.121463 1.727
P. 4 0 0 0 145 | 145 1.25 0 0 0] 1.3678625 | 1.367863 | 0.943963
aeruginosa 5 0 0 0 1.9 1.6 1.35 0 0 0 2.55125 1.727 | 1.148063
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Gambar 35. Hasil pengujian luas zona hambat ekstrak etanol (E), ekstrak n-
heksana (H), kontrol positif (+), dan kontrol negatif DMSO (-)
terhadap Staphylococcus aureus (Sumber: dokumenntasi
pribadi, 2017)

Keterangan: Ekstrak etanol , ekstrak n-heksana, dan ampisilin menghasilkan
zona jernih, sedangkan DMSO tidak menghasilkan zona jernih
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Gambar 36. Hasil pengujian luas zona hambat ekstrak etanol (E), ekstrak n-
heksana (H), kontrol positif (+), dan kontrol negatif DMSO (-)
terhadap Pseudomonas aeruginosa (Sumber: dokumentasi
pribadi, 2017)

Keterangan: Ekstrak etanol , ekstrak n-heksana, dan ampisilin menghasilkan
zona jernih, sedangkan DMSO tidak menghasilkan zona jernih
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Gambar 37. Hasil uji luas zona hambat kontrol negatif etanol (E) dan n-heksana
(H) terhadap Staphylococcus aureus (Sumber: dokumentasi pribadi,
2017).
Keterangan: pelarut etanol dan n-heksana tidak menghasilkan zona jernih

Gambar 38. Hasil uji luas zona hambat kontrol negatif etanol (E) dan n-heksana
(H) terhadap Pseudomonas aeruginosa (Sumber: dokumentasi
pribadi, 2017).
Keterangan: pelarut etanol dan n-heksana tidak menghasilkan zona jernih



Lampiran 2. Hasil penentuan konsentrasi hambat minimum
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Gambar 39. Hasil penentun konsentrasi hambat minimum ekstrak etanol

terhadap Staphylococcus aureus dengan konsentrasi ekstrak sebesar
2,5 % (1), 5% (2). 7,5% (3), 10% (4), 12,5% (5), 15% (6), 17,5% (7),
dan 20% (8),

Keterangan: masih ada bakteri yang tumbuh pada konsentrasi 2,5, 5, 7,5, 10,
12,5, dan 15 %, sedangkan pada konsentrasi 17,5 dan 20 % sudah
tidak ada bakteri yang tumbuh
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terhadap Pseudomonas aeruginosa dengan konsentrasi ekstrak
sebesar 2,5 % (1), 5% (2). 7,5% (3), 10% (4), 12,5% (5), 15% (6),
17,5% (7), dan 20% (8).
Keterangan: masih ada bakteri yang tumbuh pada konsentrasi 2,5, 5, 7,5, dan 10
%, sedangkan pada konsentrasi 12,5, 15, 17,5 dan 20 % sudah tidak
ada bakteri yang tumbuh
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Gambar 41. Hasil pengujian kontrol positif ampisilin terhadap Staphylococcus
aureus (A) dan Pseudomonas aeruginosa (B) (Sumber:
dokumentasi pribadi 2017).

Keterangan: tidak ada bakteri yang tumbuh pada kontrol positif ampisilin

Gambar 42. Hasil pengujian konsentrasi hambat minimum kontrol negatif
DMSO (A) dan etanol (B) terhadap Staphylococcus aureus
(Sumber: dokumentasi pribadi, 2017).

Keterangan : bakteri mengalami spreader pada kontrol negatif DMSO dan
etanol



Gambar 43. Hasil pengujian_”konsentrasi hambat m

Lampiran 3. Hasil analisis statistik (anova dan DMRT)

~
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inimum kontrol negatif

DMSO (A) dan etanol (B) terhadap Pseudomonas aerurginosa
(Sumber: dokumentasi pribadi, 2017).
Keterangan : bakteri mengalami spreader pada kontrol negatif DMSO dan

etanol

Variasi
Value Label N
kelompok 1 | SA 30
2 | PA 30
perlakuan 1 | ekstrak etanol 10
2 | ekstrak n-heksan 10
3 | kontrol positif 10
4 | kontrol negatif DMSO 10
5 | kontrol negatif etanol 10
kontrol negatif n-
6 | heksan 10
Pengaruh antar perlakuan
jumlah kuadrat rata-rata
sumber tipe Il df kuadrat F sig
model terkoreksi 33.207° 6 5.535 | 30.061 .0
intercept 27.585 1 27.585 | 149.827 .0
kelompok 4.360 1 4360 | 23.684 .0
perlakuan 28.847 5 5.769 | 31.337 .0
error 9.758 53 .184
total 70.550 60
total terkoreksi 42.965 59




Kelompok(bakteri)
Variabel dependen: LZH

std. tingkat kepercayaan 95 %
kelompok rerata Error batas bawah | batas atas
Staphylococcus aureus 0.408 0.078 0.251 0.566
Pseudomonas
aeruginosa 0.948 0.078 0.79 1.105
Perlakuan
Variabel Dependen : LZH
tingkat kepercayaan 95 %
std. batas
perlakuan rerata Error bawah batas atas
ekstrak etanol 1.504 0.136 1.232 1.777
ekstrak heksana 1.066 0.136 1.794 1.338
kontrol + 1.498 0.136 1.226 1.770
kontrol negatif dmso -2.70E-17 0.136 -.272 272
kontrol negatif etanol -2.70E-17 0.136 -.272 272
kontrol negatif heksana 4.44E-16 0.136 -.272 272
hasil
Duncan®”
Subset
perlakuan N 1 2 3
kontrol negatif dmso 10 |.00000000
kontrol negatif etanol 10 |.00000000
kontrol negatif heksana 10 |.00000000
ekstrak heksana 10 1.066030
kontrol + 10 1.497780
Ekstrak etanol 10 1.504453
Sig. 1.000 1.000 .972

Means for groups in homogeneous subsets are displayed.
Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .184.

a. Uses Harmonic Mean Sample Size = 10.000.

b. Alpha = .05.
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Lampiran 4. Metode analisis senyawa volatil dengan GCMS

Method

Laboratorium Terpadu Universitas Islam Indonesia

JI. Kaliurang Km 14,5 Sleman Yogyakarta Telp. (0274)895920 ext. 3044

email : lab.terpadu@uii.ac.id
===== Analytical Line | ==—===
[GC-2010]
Column Oven Temp. :70.0 °C
Injection Temp. :300.00 °C
Injection Mode :Split
Flow Control Mode Pressure
Pressure :12.0 kPa
Total Flow :77.8 mL/min
Column Flow :0.49 mL/min
Linear Velocity :25.5 cm/sec
Purge Flow :3.0 mL/min
Split Ratio :153.0
High Pressure Injection :OFF
Carrier Gas Saver :OFF
Splitter Hold :OFF
Oven Temp. Program
Rate Temperature(°C)
- 70.0
10.00 320.0

< Ready Check Heat Unit >

Column Oven : Yes
SPL1 :Yes
MS : Yes

< Ready Check Detector(FTD) >
< Ready Check Baseline Drift >
< Ready Check Injection Flow >

SPL1 Carrier
SPL1 Purge

:Yes
:Yes

< Ready Check APC Flow >
< Ready Check Detector APC Flow >

External Wait :No
Equilibrium Time :1.0 min
[GC Program]

[GCMS-QP2010 SE]
IonSourceTemp :250.00 °C
Interface Temp. :300.00 °C
Solvent Cut Time :0.00 min
Detector Gain Mode  :Relative
Detector Gain :0.88 kV +0.00 kV
Threshold :0

[MS Table]

--Group 1 - Event 1--

Start Time :0.00min
End Time :30.00min
ACQ Mode :Scan
Event Time :0.50sec
Scan Speed 1250
Start m/z :50.00

End m/z :600.00
Sample Inlet Unit :GC

[MS Program]

Use MS Program :OFF

Hold Time(min)
0.00
5.00
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Lampiran 5. Hasil analisis GC ekstrak etanol daun duku

Sample Information
Analyzed by : Admin
Analyzed L2007 11:54:49 AM
Sample Name : Etanol
Sample I 01
Injection Volurme : 050
Data File : CAGOMSsolutionDatalProject2W0898_C_GOMS\Etanol qgd
Tuning File + CAGCMS solution'Systerd Tune 1 Tuning 14112016.g¢t
Chromatogram Etanol CAGCMSsolution'Datd Project 20898 C GCMS\Eianol.ged
s
671,264
F | fr1
e AJLLJLMW
T T T T
30 100 20.0 2o
min
Peak Report TIC
Feals R.Time L Time F.Time Ara Amafo Height
1 11473 11.400 11.533 36664 580 104447
2 12296 12225 12367 1665265 3007 594561
3 12762 12725 282035 326 1004012
4 13.702 13.650 195206 3.63 65763
5 14.984 14.925 434024 &7 BI788
6 16.314 16.250 341867 636 123640
7 16.726 16.675 4637 3.81 69975
8 17.798 17.742 167918 3.12 42677
9 19,323 19,250 826795 15.38 180114
10 19.927 19.858 468541 872 137580
11 20918 20,850 232208 432 66199
12 21.35 21.283 240155 447 52462

5376215 1060 00 1619608
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Lampiran 6. Hasil analisis Mass Spectrometry ekstrak etanol daun duku

Libwary

o Target ==

Line# 1 B.Time:11.475(Scard: 1378) MassPeaks: 345

RawMode: Averaged 11.467-11.483(1377-1379) BasePeal: 93 00(T805)
BG Mode:Cale. from Peak Group 1 - Event 1

100+

" 200 372 347 356369382 402 410 445 T 2 526 S52 5467 505
1 LI N WA DL I U LA LA UL BN B LA L N I L LA B DR N LA LA L LA B LA L L L B |

20 50 B 1m0 0 170 200 2500 260 2 3200 350 R0 410 440 470 50D 530 56D

Hit#:1 Entry: 100775 Library: WILEYT IR

SE% Formula:C15 H24 CAS:E7-445 MolWeight: 204 Fetlndex:0

CompMName:irans-Caryophyllene 33 Bicyelo]7 2 Olundec—dene, 4,11, 11-irimethyl-2-methylene- | [1IR-(1R* 4E 954} (CAS) I-Carvophyllene: 38 (-3 Carvoplylle

o Target ==

Line#2 R.Time:12.300(Scan#: 1477) MassPeaks:330)

RawMode: Averaged 12.202-12.308(1476-1478) BasePeak: 161.05(70238)

BG Mode:Cale, from Peak Group 1 - Event 1

100+ T

204
l IF 175 189 l ¥ 3T 255 773 M2 310 343 376 380 404 477 440453 466478 403 517 530 574 500
LI LI L W L L N B N SN L L SN LN DL N NN B L N B WA BN LA NN N BN BN L LA N LA L LA NLA B LA L N UL L L B B ¥
10 40 0100 130 1s0 190 230 250 2RD 310 340 IO 400 430 460 490 520 550 58O
Hiw#:1 Entry: 100286 Library: WILEY7.1LIB
SE9% Formula:C15 HI4 CAS:23986-74-5 MolWeight: 204 Retindesx:0
CompName: GERMACRENE-D $§
< Target ==
Line#3 R.Tine:12.758(Scand: 1532) MassPeaks:223
RawMode: Averaged 12750-12.767(1531-1533) BascPeak: 161.05(8931)
BG Muode:Cale. from Peak Group 1 - Bvent 1
100

-]

4 |, pi0 235 T IT7 236 3T IS I 415476 441 476 49E sy 5% S53 50

LI 1 LIS A L B AL B B B | L B B I BN N UL LN L UL LA LN LN DL BN L LA N SN BN LA NN LN LI ML B LN B L B B |
20 50 B0 10 0 170 200 230 260 200 320 350 330 410 440 490 500 530 SeD

Hit#:1 Entry: 100891 Library:WILEYT LIR

SEM Formula:C15 H24 CAS:48376-1 MolWeight: 24 Retlndex:0

CompMName: delta-Cadinene $5 Naphthatene, 1,2,3,.5 6 8a-hexahydro-4, 7-dimethyl- 1 l-methylethyl -, (15-cisk (CAS) (+)-.delhta -Cadinene: 38 Cading- 101004

o Target ==

Line#4 R Time: 13 T00(Scan#: 1645) MassPeaks:205

RawMode: Averaged 13.692- 13708 1644-1646) BasePeak: 70.00(4217)

BG Mode:Cale. from Peak Group 1 - Event 1

100+ d

176
T

AL Ii" s 135 153 T8 M7 31 3 361 IT6 3 407 42443F 451 gen BT 506 SIR sS4 0 5EE
i an iy e L e i e e L e i ey o e e i i |
20 50 B0 10 140

2 70200 230 260 200 320 330 3D 410 440 470 500 S0 56D

Hig#:1 Entry: 121057 Library: WILEYT LIB

SE9S Formulac(C15 H24 O CAS:1139-30-6 MolWeight: 220 Retindex 0

CompMName:(--Caryophyllene oxide 55 (- F3-Onatricyclo]B.2.0.004, 6)}dodecane . 1 2-trimethy - 9-methylens-, [1B-(1R* 4B* 6RB* 1054)]- (CAS) (- - beta-Caryo
< Target ==

Line#5 B Time: 14983 Scard: 1799) MassPeaks: 299

RawMode: Averaged 14.975- 14,992 1798-1800) BasePeak: 109.00(4429)

BG Mode:Cale. from Peak Group 1 - Event 1

100

159

L | | 730243 363 278 307 IIEM0 IS5 381 44 419 435 455 486 SR S22 543 S0 o8
T T 1 T L T L T LI 1 T 1 T 1 T T T T LI T T LI 1 T 1 LI L § T LWL T 1
20 30 B0 1o 140 1700 200 2300 260 200 320 33 30D 410 440 4700 5000 530 560 590
Hig#:1 Entry: 120557 Library:WILEY7 1B
5184 Formulao(C15 H24 O CAS:0-00-0 MolWeight: 220 Retlndex:0
CormpMame: LEDENCXID-(I) $5
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< Target =

Line#6 B .Tine: 16.317(Scam: 1950) MassPeak=:207

RawMode: Averaged 16.308-16.325(1958-1960) BasePeak:68.00i12255)
BG Mode:Cale. from Peak Group 1 - Event 1

100

113
10%

h IF"‘"—‘ 163 179 208 220 240 163 ITE 395 M0 325 M2 357 33 470 436 430 4Bi403 51T 530552 SR SES
LI N U U B B U LA A L LA B L L | LI L B LA B N B | L, B N UL L N NI DL LA L LA LA UL LI L UL BNLEN BN L LA B L LN B BN |

20 50 B0 110 140 170 200 230 260 X 320 350 380 410 440 470 500 530 560

Hit#:1 Entry: 189040 Library: WILEY7 .LIB

SEWM Formula:C20 H38 CAS:0H00-0 MolWeight:278 Retlndex:0

CompiName: NEDPHYTADIENE 58 2.6, 10-TRIMETHYL, 14 ETHYLENE-14-PENTADECNE 35

<z Target =

Line#7 R.Time: 16.725(Scansh 2008) MassPeaks:326

RawMode: Averaged 16.717- 16.733(2007-2009) BasePeak: 123.002642)

BG Mode:Cale. from Peak Group 1 - Event 1

100

o1 b ) 151 [l 1]

5

173

BN w0t ]i_u '?d::u. 163 TE1 301313 338 359370 38040 416 436 451 s 483 510 526 552 ST
rreT LI L S N L A AU L I U L BN UL L N W DL BN U LN BN U N L L LA BN A L L SN LA L NN BN BN N L B DL B IR B |
50 B0 10 400 170 200 2500 260 2 320 350 3D 410 M0 470 500 530 SeD
Hit#:1 Entry: 103230 Library:WILEYT 1IB
SET7 Formmula:C14 H22 O CAS:3155-71-3 MolWeight: 206 Retlndex:0
CompiName: 2-METHYL-4-(2 6,6 TRIMETHYL-CYCLOHEX - 1-ENYL)-BUT-2-ENAL %8 2-Butenal, 2-methyl-4-{2.6 & trinethyl- 1-cyclohexen-1-W)- (CAS) 1
< Target »
Line#8 R Tirme: 17800 Scars: 2137) MassPeaks: 333
RawMode: Averaged 17.792- 17 808(2136-2138) BasePeak:91.00(2358)
BG Mode:Cale. from Peak Group 1 - Event 1
100+

297 250, 2e7 286 309 34 34 J73385 405417428 401 4TE 507 518530542 71 584

1 LI B B B L L L N LIS B L B | LI B B L R L LA L | LI B B L | rrrrrTrrrrTrerT
20 a0 B0 10 400 170 2000 3500 260 2 320 30 3 4100 440 470 500 530 SeD
Hig#:1 Entry: 195666 Librarn: WILEYT LIB
SET4 Formula:C20 HIE O CAS:116-31-4 MolWeight: 284 Retindex:0
CompName:Betingl (CAS) Retinene 33 E-Retinal £35 Retinene] £ Axerophthal 55 Retinaldehyde 38 trans-Fetinal £ alpha-Fetinene 85 all-trans-HBetinal 85V
< Target ==
Line#9 R Time:19.325{Scand: 2320) MassPeaks:323
RawMode: Averaged 19.317-19.333(2319-2321) BasePeak: 71.00(37617)
BG Mode:Cale. from Peak Group 1 - Event 1
100 .

113

1 Illl.l kb 140 165 179 193 713 277 M0 65 T8 195 313 s 71 385 405417420 443 465 481 494506 530 554 570 584
LI B B L L N L L L SNLEN LA L N LA S L L UL L NN AN LA L I BN LA AL N UL UL L L N DL R N L L NN DL LA L BN LA ML N L ML L B B |
20 S0 BD 110 40 170 200 2300 260 2000 320 350 380 410 440 470 500 530 56D
Hig#:1 Entry: 207907 Library: WILEY7 LIB
SEYT FormulaC20 HH0 O CAS:150-86-7 MolWeight: 296 Retlndex:0
CompMName:2-Hexadecen- 1-ol, 37,11, 1 5-tetranethyl-, [R-[R* R*{E)]} (CAS) Phytol $3 trans-Phytol 58 (E-(TR,11R)-3,7,11, 154etramethyd-2-he xadecen-1-ol

RawMode: Averaged 19.917-19.933(2391-2393) BasePealk: 390008830
BG Mode:Cale, from Peak Group 1 - Event 1
100+

75 159 0m Ly BT - -

GBI IT e T T 295 3537 341 355 T0 398 41T 444 460 49SSITSI0 M5 573 00

LI N U LA I L B B | T LI ) LR DL L N L B | L N SO L L U L B | mrrrrrrrerel
20 50 BD 110 40 170 200 2300 260 2000 320 350 3R0 410 M0 470 500 530 56D

Hit#:1 Entry: 123954 Library: WILEY7.LIB

SEET Formula:C15 H26 O CAS:630-90-6 MolWeight:222 Retindex:0

CompMName: Elemol 85 Cyclohexanenethanol, 4-cthenyl-alpha, alpha 4trimethyd-3-( 1-methylethenyl k-, [1B-(1.alpha, 3.alpha, 4. beta )| (CAS ) o-Menth-8-ene
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< Target =

Line# 11 R Time: 200917(Scars: 2511) MassPeaks: 360

Rawhode: Averaged 20.908-20.925(2510-2512) BascPeak:35.00(3516)
BG Mode:Cale. from Peak Group 1 - Event 1

100

145 257 275

L T 06 a8 ) loggnor 313 3ap s, Imanape 43T 4y sl 53 S5 ST 59
1 T T 1 T T mrrr T T LML T T T Ll LI T T L rereT L) ey T 1

10 40 70 100 130 160 190 230 2500 2800 310 340 370 400 430 460 490 520 550 580

Hig#:1 Entry: 206866 Library: WILEYT L1B

SEE1 Formula:C29 H4E O CAS:2214%60-5 MolWeight 428 Retlndex:0

CompName: Stigmastane-3,6-dione, (5.alpha b (CAS) S ALPHA -STIGMASTAN-3,6-DIONE $% 5.alpha.-Stigmastane-3,6-dione: $5

o Target ==

Line#:12 R Time: 21.358(Scard: 2564) MassPeaks: 320

RawMode: Averaged 21.350-21 367(2563-2565) BascPeal:95.05(3118)

BG Mode:Cale. from Peak Group 1 - Event 1

100 -

BT I am3 o3 a3 asg 0T g3 49 ap 963 4 sp sysa s se s
1 T 1 LINSL S L N UL L B NN DL LS L B BN NN BN LA N L LA AL B LA L B L B |
20 50 BD 110 140 170 200 250 260 2 350 380 410 440 4700 500 530 56D
Hit#:1 Entry: 124090 Librany: WILEY7 1IB
SEA2 Formula:C15 H26 0 CAS:552-02-3 MaolWeight:222 Retlndex:0
l'_'_e:»_rrpﬁm:\"l-‘llll)l}'l.()R(J[. S5 Vindiflorol 85 1H-Cycloprople]amulken-&ol, decahydro-1, 1,4 T-etramethyl-, [1aR-(laalpha, 4. beta 4abeta, T.alpha, Tabeta,,

TrIrITT
320
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Hasil analisis GC ekstrak n-heksana daun duku

Bampie Information
Anatymad by : Admin
Anatymad s ¥ImT 123858 PM
Sample Name : Heksana
Sanpie 1D 12
Ingection 'V olume ]
Data File : CAOCM Ssoluton Data Project A0R0E_C_OCMSHeksana qpd
Tuning File » CAOCMEsolton EystemiTunel (Tuning 14112016.qgt
Chromatogram Hekeana CAOCMEsolution Datd Project 20898 _C_CGCMES\Heksana qpd
TiC
1,967,342 =
]
-7 N - £ l
o fj AT, LJL__#.LJ—-
. : : T T T T T T T
30 100 k] non
min
Pesk Report TIC
Peak# R Time LTime F.Tine Ama  Ama% Height
1 10802 10.750 10867 TRSTS0 4497 306425
2 10972 10867 1L033 AER199 143 139146
3 1477 11382 11542 1123844 10z 3eIT01
4 11948 11882 1.992 186255 L1& BEITT
5 12176 12125 12233 IETTa 146 135747
] 1230 12233 12367 5155401 g 1878502
7 12477 12367 12542 37300 L98 T0618
i 12700 12542 12725 174965 LG T9623
9 12765 12725 12833 GBS 180 218259
1] 13,608 13,542 13642 311281 1 E5m
11 13702 13642 13767 632661 408 190747
12 14342 14.300 14,492 2170 L36 481
13 14.630 14,482 14742 Te00e2 475 T80Ta
14 14,963 14933 15133 634117 19 105386
15 154970 15917 16033 208707 LET BOADa
16 16320 16175 16358 237561 L48 7935
7 16,400 16358 16450 166323 L0 9808
18 16728 16667 167492 516123 ] 172151
19 17.611 17.558 17.683 219681 L3 55005
il 7805 17.7 17.917 368640 130 80
21 18044 18000 18133 189964 L1% BA55]
n 19,332 19.250 19.467 11854067 141 230242
k] 19,930 19.858 20000 10404532 .50 34115
16002301 10000 4303061
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Lampiran 8. Hasil analisis Mass Spectrometry ekstrak n-heksana daun duku

<< Target >>

Line#:1 R Time: 10.800(Scan#: 1297) MassPeaks: 324

RawMode: Averaged 10.792-10.808(1296-1208) BasePeak: 105.00(37764)
BG Mode:Cale. from Peak Group 1 - Event |

100 5 1[0

161

93

133 204
5 L b W47l 175 189 | 233 238250 270 204 318 346 371383 406 423435 460 474 403 507 525 542 550 573 580
propete T i L

0050 80 10 140 1700 200 230 260 200 320 350 380 410 40 470 500 530
Hit#:1 Entry:101056 Library:WILEY7.LIB
SE9% Formula:C15 H24 CAS:3856-25-5 MolWeight:204 RetIndex:0
CompName:.alpha.-Copaene 35 Tricyclo[4.4.0.0(2,7)]ldec-3-ene, 1,3-dimethyl-8-(1-methylethyl ), sterecisomer (CAS) Tricyclo[4.4.0.0(2.7)]dec-3-ene, 1,3-dime

< Target =

Line#2 R.Time: 100975 Scaré: 1318) MassPeaks:338

RawMode: Averaged 10.967-10.983(1317-1319) BasePeak:81.00(12912)
BG Mode:Cale. from Peak Group 1 - Event 1

100

161

75 89 50 gmg am 269ag3 307 33336 3070 305410 428440 den 490 520541 562 580
LIBLI T L 1 T L) T L T T T T 1 T T T T 1 LI T T T LML) T LI T I?I T LI 1 1 T L 1

0 50 RO 1100 40 170 200 230 260 200 320 350 380 410 440 470 500 530 560

Hig#:1 Entry: 100351 Library: WILEY7 LIB

SEER Formula:C15 H24 CAS:0-00-0 MolWeight:204 Fetindex:0

CompName: BICYCLOJS. 2. 0JNONAN, 4-METHYLEN-2 8 8- TRIMETHYL-2-VINYL- {ISOCARYOPHYLL EN-"V1") 5%

o Target ==

Linc#3 R.Time: 1 1.475(Scand: 1378) MassPeaks: 341

RawMode: Averaged 11.467-11483(1377-1379) BascPeak:93. 00267 63)
BG Mode:Cale, from Peak Group 1 - Event 1

100+

133

17 161

o 159
l l I.Il‘i l 08 773 252 240 284207 NSIT s 311 dle 835 445 471 454 505 531 5T 583
i L i s i e sy i i i b o e o o e e |
20 50 B0 10 140

2 702000 230 280 290 320 350 380 410 4400 470 500 530 560

Hig#:1 Entry: 100775 Library: WILEYT LIB

SEOS Formula:('15 HIM CAS:E744°5 MolWeight: 2 Retlndex:0

CompMame:trans-Caryophy lkene 85 Bicyclo|7. 2 0undecdene, 4,11, 1-timethy --nethvlene-, [1R-(1R* 4E,954) | (CAS) I-Caryophyllene $5 (-} Caryophylle

= Target ==

Line#4 B Time:11.950(Scars: 1435) MassPeaks:353

RawMode: Averaged 11.942-11.958{1434-1436) BasePeak:93.00{13078)
BG Mode:Cale. from Peak Group 1 - Event 1

100

17

133 | 8075 089 04 ;35 256 T3 jouns 326 MEIST 375 30R400 4 450 465 451 514 516 556 574 560
UL} T L) 1 T 1 T LML) T T T mrrr T T L T 1 LI T T T L T T T T T LIRS 1 T T LR L} T T 1

20 S0 8D 110 140 170 2000 2300 260 2000 3200 350 380 410 440 470 500 530 56D

Hig#:1 Entry: 100734 Librany: WILEYT LIB

SEYT Formula:C15 H24 CAS:6753-98-6 MolWeight 204 Retlndex:0

CompNane: alpha -Hurulene 8% 1,4 8-Cycloundecatriene, 2,66 ietramethyl-, (EE E)- (CAS) 47 10CYCLOUNDECATRIENE 1,14 8-TETRAMETHYL-,

< Target ==

Line#5 R.Tine: 12175 Scard: 1462) MassPeaks: 325
R.'len&::hhcm{!ﬂJ 12.167-12.183(1461-1463) BasePeak:161.05(14168)
BG Mode:Cale. from Peak Group 1 - Event 1

100+

M4

i7s '8 |, 223297 153 247 2B3 3 37 TIus 3@ N 405 410 47468 457 513 544 s
LI LI I B N LA I L L B | LI A WL L L N L B | LRI W L LA N L R | L N S L LA N AL B | mrirrrerereTl

20 50 B 1m0 4 170 2000 230 280 2000 320 350 380 410 M0 470 5000 5300 S

Hit#:1 Entry: 100949 Library:WILEY7 11B

SE9F Formula:C15 H24 CAS:30021-74-0 MolWeight: 204 Retlndex:0

CormpMame: Naphthalene, 1,23 4, 4a 5, 6 Ra-octahydro- 7-methyl-4-methy kene- 1-0 1-methy lethyl -, (1 alpha 4a alpha Saalpha - (CAS) gamma.-Muurokene 55 .C




= Target ==

Line#6 B Time: 12,300 Scard: 1477) MassPeaks=:346

RawMode: Averaged 12.202-12.308(1476-1478) BasePeak: 161.000225772)
BG Mode:Cale. from Peak Group 1 - Bvent 1

109

100

19
3
T 4
W] i75 189 o w241 255 T4 208 313 345363 35T A0 430 dsi @76 0254 30 573 5E9
LI LA LR N U L L N LA L NN BN BN L LN DL L B UL N BN LA SN L N SN LN L U L N LA LA L N B LN S B L L B §
10 40 0100 130 160 190 220 250 28O 310 340 370 400 430 460 400 520 550 580
Hit#:1 Entry: 100286 Library:WILEYT LIR
SE98 Formula:(C15 H2M4 CAS:23086-74-5 MolWeight: 204 Retlndex:0
CompiName: GERMACRENE-D 55
o Target ==
Line#7 B Time:12.475(Scars: 1498) MassPeaks:320
RawMode: Averaged 12.467-12.483(1497-1499) BasePeak: 105.0008618)
BG Mode:Cale. from Peak Group 1 - Event 1
100+
161
133 a7 Al
L 791 || 22 a4 165 200304 30 3 3 TTI0 418 43 S5i4e3 480 03 s 53 A
LISL AL B S L BN WA LA LN A B NN LA L L LA LA L LA BNLEN BN WA LA LN B B B B | LR W LA L L LA B N ) L W L BN L B B B |
20 50 BD 1m0 4 170 2000 230 28D 2000 320 330 380 410 440 470 5000 5300 SeD

Hig#:1 Entry: 100955 Library: WILEYT 1IB
SE91 Formula:C15 H24 CAS:23515-88-0 MolWeight: 204 Retlndex:0

CompMName: alpha -Amorphene 335 ALPHA. AMORPHENE 3% Naphthalene, 1,2 4a 5 6 8a-hexahydro-4, 7-dimethyl- 14 1-methydethyl)-, [1541.alpha. 4a beia 8

< Target ==

Line# 8 B.Time: 127000 Scars: 1523) MassPeaks:300

RawMode: Averaged 12.692- 12.708(1524-1526) BasePeak: 161, 0(3565)
BG Mode: Cale. from Peak Group 1 - Bvent 1

100 T
] gy 108
T T8
1 . ||l { o '
1 <|B-|i i l N ," | L0 ] 176488 M4 28 M7, 713 W4 3T D 36l 3B6 ADAH1T 420 443 465 400 504 320 540551 ST
T LI N N B B B LA B L | LI B N LA I N L B | LI DA WL L LA LA B L LA B | LOAL I B I LN L N B B | LINLE N N L LI L B NI LA L B B |
20 S0 B0 10 40 170 200 230 260 2000 320 350 3 410 #0470 500 5300 SeD

Hit#:1 Entry: 100880 Library: WILEY7 LI
SEET Formula:C15 H24 CAS:39020-41-9 Mol Weight: 204 Retlndex:0

CompMame: gamima -Cadinene 35 Naphthalene, 1,2.3,4, 40 5,6 8a-octahydro- T-methyl-4-methylene- 1-{ 1-methylethyl -, (1alpha. 4a beta Ba alpha }- (CAS)

< Target >

Line#0 B.Tine: 12.767(Scard: 1533) MassPeaks:330

RawMode: Averaged 12.758-12.775(1532-1534) BasePeak: 161.00¢20336)
BG Mode:Cale. from Peak Group 1 - Event 1

100 T
] ns
] 051 3
- it
] n9
] - 189
b 5 M 'IF '-"61 | 22 B 26T 207 34 3T 3 361 376 40 420 4k 47R S 32 54 571 %ET
LI T 1 1 T L) T LIl T T T T 1 T T LI T T T L T LI T L T T LI 1 1 T LA 1 T T 1
o 50 B 10 140 170 M0 230 260 200 3 380 410 440 470 500 530 56D
Hig#:1 Entry: 100891 Librany:WILEY7 LIB

SE9S Formula:C15 H24 CAS:485-T6-1 MolWeight: 204 Retlndex:0

CompName: delta-Cadinene $8 Naphthalene, 1,2,3.5,6, 8a- hexahydro-4. 7-dimethyd- 1-(1-methylethy)-, (15-cisy (CAS) (+)-delta -Cadinene 38 Cadine-1(10),4

o Target ==

Line# 10 R.Time: 13.608(Scard: 1634) MassPeaks:335

RawMode: A 13.600- 1361 T(1633-1635) BasePeak:00.05(2580)
BG Mode:Cale. from Peak Group 1 - Event 1

100 -

[TE]
105 150

177 -
5 il l 'foz.?: 250 767 28 3p2 30T 341 355 I74 38K Mg a41  ged 488 spg 572 555 558
LN B N UL B NN L B R B DL B LIS LI BN L B R I B L N L N L L LA SN LA B L B B SR L B B B B L)
50 B0 110 140 170 M0 230 260 290 320 X 3800 410 440 470 500 5300

Hi#:1 Entry:121043 Library: WILEY7 . LIB
SE92 Formula:C15 H24 O CAS:6750-60-3 MolWeight 220 Retlndex:0
CompName: SPATHULENOL 38
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= Target ==

Line# 11 R Time: 13.700(Scans: 1645) MassPeaks:303

RawMode: Averaged 13.602- 13.708( 1644-1646) BasePeak: 70.00(10553)
BG Mode:Cale. from Peak Group 1 - Event 1

100 -

13814061 a7

ZOBIM0 23B 256 IT1 293 303 377 341 357 376 30 d¢ 420 444 458470 484 506 524537550 ST4
LI N LA B L B LA S L L N L BN N LA LA LN L BN WA L L L B LN LA BN DL I L NLAN BN DN LN N LA L L LA B L L B B
20 S0 B0 10 M0 170 000 230 260 200 320 X 380 410 440 470 500 5300
Hig#:1 Entry: 121056 Library: WILEY7 . LIB
SE9S FormulaC15 H24 O CAS:1139-30-6 MolWeight: 220 Retindex:0
CompMName:(- - Carvophyllene oxide 5% (- -5 Oratdcyclo[8.2.0.0i4, 6) Jdodecane. , 1 2-irmethyl-9-methviene- [1R-(1R* 4R* 6R* 108 +)]- (CAS) (-} beta -Caryo
< Target ==
Line# 12 R.Time: 14.342(Scaré: 1722) MassPeaks: 298
RawMode: Averaged 14.333-14.350(1721-1723) BasePeak: 161.00(3104)
BG Mode:Cale, from Peak Group 1 - Event 1

100 T
] a5
] igs 121 M
] 1 .
h ‘JIJ_ il L I‘E I]_'q IJJ (213 133 Iod  TESIOE31L SIR 31 31 ITT 399411 436 460 4TU401 512 520 545 S6RSTS SEO
il i i Loy e e s e o L L L B L L I i e e i L
10 - 0100 130 160 190 220 250 IR0 310 340 IO 400 430 460 490 520 550 5E0

Hiw#:1 Entry: 124020 Library: WILEY7.1LIB
SRS Formula:C15 H26 O CAS: 19435-97-3 MolWeight: 222 Retlndex:0
CompMName: Tomeyol 5% 1-Naphthalenol, 1,23 4 427 & Ba-octahyvdro- 1, 6-dimethyl-4-{ 1-nethylethyl ), [1R-{1.alpha 4. beta 4a beta Ba beia )] (CAS) 5 BETA -

< Target =

Lire# 13 R.Time: 14.633(Scard: 1757) MassPeaks:330

Rawhode: Averaged 14.625- 14.642(17 56-1758) BasePeak: 133.05(5192)
BG Mode:Cale. from Peak Group 1 - Bvent 1

100

230
J”E', o J, 26 26275 2T NS 334354 T 400 1B 4IT 4T 465 480 515 541 SesSTESN0
1 T LML T rTTrrrTreT L L UL UL N LA DL B L LA B SN BN N LA LA LA L LA N DL LA B B |
20 A0 B 110 140 170 200 230 260 320 350 380 410 40 450 500 530
Hit#:1 Entry: 120368 Library: WILEY7 LIB
SET9 Formula:C15 H24 O CAS:24268-34-6 MolWeight: 220 Retlndex:0
CompName: Khusinol (CAS) 1-Naphthalenol, 1,244 5,678 8a-octahy dro- 3-methyl-8-methy kene- 3 1-methylethyl -, [1B-(1.alpha dabeta., 5 beta Baalpha )] (1

= Target ==

Line# 14 R Time: 14.992(Scans#: 1800) MassPeaks: 303

RawMode: Averaged 14.983- 15,0000 1799-1801 ) BasePeal:91.00(6207)
BG Mode:Cale. from Peak Group 1 - Event 1

100

159

a7
g7 M2 10
[, L loooan 265 294 330 M6 30 383 405418 441455 T2 5D 16 STIMS SeD
T

LI LI B N LA B N L | LI B B L LA B NN L L B | LI B I L L N L LA L AL B LA L BN AL B LN LN B B B |
20 50 B0 10 i 170 200 2300 26800 2000 320 350 3800 4100 40 470 5000 5300 SeD

Hit#:1 Entry: 120557 Library:WILEY7 11B
SER2 Formula:C15 H24 O CAS:0H00-0 MolWeight:220 Retlndes:0)
CompiName: | EDENCXID-(1T) §5
= Target =
Line# 15 R.Time: 15.967(Scan#: 1917) MassPeaks: 349
RawMode: Averaged 13.958-15.97 3(1916-1918) BascPeak:81.00(5325)
BG Mode:Cale. from Peak Group 1 - Event 1
100

198

]l 3,1_':1U 236 253 269 284 208 311 3H 355 38T 417430 454 473 408 51T 544 T3

00 50 80 110 40 1700 200 230 280 200 320 3350 380 410 440 470 500 530 560
Hit#:1 Entry:217301 Library:WILEYT 11
SES1 FormulauC20 H34 02 CAS:T22078-2 Mol Weight: 306 Retindex:0
CompMNane:4,8 13-Cyclotetradecatriens-1 3-diol, 1,5,%-trimethyl- 12 1-methylethyl- (CAS) B-4,8,13-DUV ATRIENE-1,3-DIOL $5 FW 306 5 4.8,13- Duvatric




= Target ==

Line# 16 B.Time: 16.317(Scarst: 1950) MassPeaks:201

Rawhode: Averaged 16, 308- 16.325(1958-1960) BascPeak: 68 00(6106)
BG Mode:Cale. from Peak Group 1 - Event 1

100

111

137
1

157 145 -'?': WT118 245 263 T8 303 317 343354 IT6 395 413 430 455 440

486 50 520 533

3 551565 563

T i el e o e | T T T
20 30 B0 1 40 170 200 230 260 2900 320 X

Ll i
380

410 M0 470

100

500 530
Hig#:1 Entry: 189040 Library: WILEY7 .LIB
SE9S FormulaC20 H3E CAS:0-00-0 MolWeight: 278 Retindex: 0
CompName: NEDPHYTADIENE 88 2.6, 10-TRIMETHYL, 14-ETHYLENE-14- PENTADECNE 38
< Target =
Line# 17 R.Time: 16.400(Scars: 1969) MassPeaks:288
Rawhode: Averaged 16, 392- 16.408(1968-1970) BascPeak: 57.95(2597)
BG Mode:Cale. from Peak Group 1 - Event 1
175

1T qas| 1@

| o T L 300 405 430 451 4664TT 303 310 344 563

LI L B I L B L L LA L L I N LA B L LA N WA BN L LA B AN NN B LA LN LN N UL L LN NN DR B LA BNLE B UL L LA LA L L B |

20 50 B0 110 M0 170 2000 230 260 200 320 350 380 410 440 470 500 530 56D

Hitg#:1 Entry: 178153 Library:WILEY7 LIB
SkE1 Formula:C18 H36 O CAS:502-69-2 MolWeight: 268 Fetindex: 0

CompName:2-Pentadecanone, 6, 10, 14-trimethyl- (CAS) 6,10, 14 Trimethyl- 2-pentadecanone 3% Hexahydrofamesyl acetone 358 2-PENTADECANON, 6,10,14-1

<< Target >>
Line# 18 R Time: 16.725(Scand: 2008) MassPeaks:315

RawMode: Averaged 16.717- 16,733 2007 - 2009) BascPeak: 191.00(7363)
BG Mode:Cale. from Peak Group 1 - Event 1

100 b

h 163

173 .

1 5 05 | :f= 164 3D g9 W3 343 378 Alddic 437 46MT3  S0R sy 527 541 seg
LI LIS I A N B L N A L B LA L L A LA B BNLAN UL L L LA RN DL N LA B SN BN NN LN LA N SN B BN L B L B |

20 S0 BD 110 40 170 2000 230 26D 2000 320 350 380 410 440 4700 500 5300 56D

Hig#:1 Entry: 103230 Library: WILEY7 LIB
SE78 Formula:C14 H22 O CAS:3155-71-3 MolWeight: 206 Retlndex:0

CorrpNam.':2-!\1]{]1-[‘:'1.-4—[1.6.6-11“!\1]{]1-[‘:'1.-C‘r'(.'il)l—l]—](-]-]—:NY].J-IIUT-E-]{NAI.SS 2-Butenal, 2-methyl-4(2.6,6-trimethyl- 1-cyclohexen-1-y1)- (CAS) 1

< Target ==

Line# 19 R.Time: 17.608(Scard: 2114) MassPeaks:333

RawMode: Averaged 17.600-17.617(2113-2115) BascPeak: 175.0005069)
BG Mode:Cale, from Peak Group 1 - Event 1

100+

3T 354 410 433 467 470 4593505 20533 558 N7O 54

050 810 140 170 '
Hie#:1 Entry: 157157 Library:WILEYT 1IR
SET3 Formula:Cl6 H26 02 CAS:0H00-0 MolWeight:250 Retlndex:0
CormpMame:

< Target ==

Line# 20 R.Time: 17,808 Scars: 21 38) MassPeak=:326

RawMode: Averaged 17 800-17 817(2137-2139) BasePeak:91.00{4891)
BG Mode:Cale. from Peak Group 1 - Event 1

Ul wie e T
380 410 40 470 500

530 Sel

100
198
17E
218
l e |_ B 25 1 298 1337 356360 I00 415 436 4%0 66T 40p Sh 530 556 770 584
an e Ly e e e sy e e e e e e e i o e e e e e |
20 S0 B0 1m0 4 170 200 230 20 20 3200 350 38D 410 440 4700 500 530 Sed

Hit#:1 Entry: 121055 Library:WILEYT 1IB
8176 Formula:(C15 H24 O CAS:B5T710-39-0 MolWeight: 220 Retlndex:0

CompName: AROMADENDRENEPOXIDE-(T) 35 ALLOAROMADENDRENOXID-(1) 38 ALLOAROMADENDRENOXID-(2) 55 AROMADENDRENOXIL
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o Target ==

Line#21 R Time: 18.042{Scand:2166) MassPeaks: 347

RawMode: Averaged 18.033- 18.050(2165-2167) BasePeak:68.00(4965)
B Mode:Cale. from Peak Group 1 - Event 1

100+

133
J W g s o
- L & 4 U5 3 H0usme sy TD geq 3530 ME 373 306 AT 432 ME46IT4 . SI S|4 53 SSS5GT SES
LIS L L L L B B LALLM A L I W ML L DL BN L LA LN DL L L L N L L N LA B SR B L ML L B B |
20 S0 B0 110 140 170 200 230 260 2000 320 350 380 410 40 470 500 530 Seb
Higt:1 Entry: 100725 Librany: WILEYT 1IB
SE90 Formula:C15 H24 CAS:515-13-9 MolWeight: 204 Retlndes 0
CompMame: (-} beta -Elemene $% Cyclohexane, 1-cthenyl-1-methyl-2 4-bis( 1-methylethenyl -, [15-(1Lalpha, 2 beta 4 beta )| (CAS) CIS-1,3-DOSOPROPENY.

TR B A
T

= Target =

Line#22 R Time: 19.333(Scan#: 2321) MassPeaks:358

RawMode: Averaged 19.325-19.342(2320-2322) BasePeak: 71.00{48458)
BG Mode:Cale. from Peak Group 1 - Event 1

100

il

g 11
5 LU B0 e imis  ommsow 7 e sirsmass ST anaisa e em e S5 s sw
LI B B L L N L L L SNLEN LA L N LA S L L UL L NN AN LA L I BN LA AL N UL UL L L N DL R N L L NN DL LA L BN LA ML N L ML L B B |
20 30 B0 10 4 170 2000 2300 2600 2000 3200 350 380 410 440 4700 5000 530
Hig#:1 Entry: 207907 Librany: WILEY7 LIB
SE98 Formula:C20 H40 O CAS:150-86-T7 MolWeight: 296 Fetlndex: 0
CompMName:2-Hexadecen- 1-ol, 37,11, 1 5-tetranethyl-, [R-[R* R*{E)]} (CAS) Phytol $3 trans-Phytol 55 (ER(TR,11R)-3,7,11, 154etramethyd-2-he xadecen-1-ol

< Target ==

Line#23 R Time: 19.933(Scard: 2393) MassPeaks: 346

Rawhode: Averaged 19.925-19.942(2392-2394) BasePeak:93.00(18138)
BG Mode:Cale. from Peak Group 1 - Event 1

100

.
381295 313 33 395 3T

306 414 426440 453445 451 S 507 544 5s1 ST

20 S0 B 110 40 170 200 230 280 290 320 350 380 410 440 470 500 530 56D
Hig#:1 Entry: 123954 Library: WILEY7 LIB
SEES FormulaC15 H26 O CAS:639-990-6 MolWeight: 222 Fetlndex:0
CompMName:Elemo| 8% Cyclofe xanenethanol, 4-ethenyl- alpha | alpha 4-irimethyl-3-(1-methylethenyl ), [1R-{1.alpha 3 alpha 4 beia )} (CAS) o-Menth-B-ene




113

Lampiran 9. Jadwal Penelitian

Tabel 11. Jadwal penelitian

bulan
desember | februari maret april

kegiatan oktober | november

Pembuatan medium

Uji kemurnian bakteri

Pengeringan dan pembuatan serbuk daun
duku

ekstraksi daun duku
uji luas zona hambat
uji fitokimia

Uji KHM

analisis data
penulisan naskah




