BAB VI

RINGKASAN

Mojo (Aegle marmelos L.) mengandung banyak senyawa kimia yang telah
banyak diteliti dan mempunyai banyak aktivitas. Mojo digunakan pada bagian
yang mengalami peradangan dan sangat manjur untuk bisul yang tidak sehat, daun
muda dapat dimakan dan beberapa kejadian menyebabkan kemandulan atau
aborsi, jus daun segar dapat digunakan sebagai tindakan pencahar dan keluhan
asma, rebusan daun digunakan sebagai obat penurun panas (Hariana, 2007). Daun
juga digunakan dalam abses, sakit punggung, gangguan perut, muntah, luka,
basal, beri-beri, kelemahan jantung, kolera, diare, diabetes, luka yang disebabkan
oleh hewan, gangguan saraf (George, 2003).

Buah mojo dapat dimakan langsung atau dibuat serbat, sirup dan nektar
buah dan digunakan sebagai obat disentri kronis, diare, dan sembelit. Kulit batang
mojo dimanfaatkan untuk mengobati demam, digunakan untuk meracuni ikan.
Kulit batang ini juga digunakan dalam gigitan anjing, masalah lambung, gangguan
jantung, rematik. Akar mojo digunakan sebagai obat penenang obat debar jantung,
gangguan pencernaan dan bengkak lambung (Veerappen, 2000).

Penelitian ini bertujuan untuk mengetahui senyawa aktif dari Aegle
marmelos L. yang mempunyai aktivitas imunomodulator yang dapat
meningkatkan fagositosis sel makrofag dan proliferasi sel limfosit. Penelitian ini
merupakan lanjutan dari penelitian terdahulu mengenai tumbuhan mojo. Smplisia

kering kulit batang dari tumbuhan mojo diambil dari daerah Sebulu, Kutai
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Kartanegara, Kalimantan Timur yang diambil secara acak, dengan kondisi kering
dan telah di determinasi.

Peneliti menguji bagian kulit batang mojo tentang pengaruh pemberian
ekstrak etanol kulit batang mojo terhadap aktivitas dan fagositosis sel makrofag
dan proliferasi sel limfosit. Penelitian ini dilakukan secara in-vitro dan merupakan
eksperimental laboratorium.

Ekstraksi kulit batang mojo dilakukan dengan maserasi. Kemudian
dilakukan fraksinasi dengan Kromatografi Cair Vakum, selanjutnya diidentifikasi
senyawa yang terkandung dengan KLT, kemudian fraksi yang paling baik
dilanjutkan identifikasi senyawa dengan menggunakan LCMS. Parameter
aktivitas imunostimulator adalah fagositosis makrofag dan proliferasi limfosit,
sediaan dibuat dalam beberapa konsentrasi ekstrak uji.

Hasil penelitian menunjukkan bahwa fraksi yang paling aktif dalam
aktivitas fagositosis makrofag adalah fraksi pada 750 ppm. Sedangkan aktivitas
proliferasi limfosit ditunjukkan oleh konsentrasi 750 ppm. Hasil analisis fitokimia
dari kulit batang mojo menunjukkan adanya kandungan flavonoid, alkaloid, tanin,

dan saponin. Senyawa yang terkandung dalam fraksi adalah aegeline.
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Lampiran I. Surat Identifikasi Tanaman

BAGIAN BIOLOGI FARMASI
FAKULTAS FARMASI

UNIVERSITAS GADJAH MADA YOGYAKARTA
Alamat: Sekip Utara J1. Kaliurang Km 4, Yogyakarta 55281
Telp. . 0274.542738, 0274.649.2568 Fax. +274-543120

SURAT KETERANGAN
No. : BF/294/ Ident/Det/V1/2014

Kepada Yth.

Sdri/Sdr. Ahmad Purmawarman Faisal
NIM. SBF041310042

Fakultas Farmasi USB

Di Surakarta

Dengan hormat,

Bersama ini kami sampaikan hasil identifikasi/determinasi sampel yang Saudara kirimkan ke
Bagian Biologi Farmasi, Fakultas Farmasi UGM, adalah :

No.Pendaftaran Jenis Suku

294 Aegle marmelos L. Rutaceae

Demikian, semoga dapat digunakan sebagaimana mestinya.

Yogyakarta, 27 Juni 2014

: Wah‘yono, SU., Apt.
195007011977021001 2



Lampiran 11. Perhitungan Ekstrak, Rendemen, dan Suspensi Uji

A. Perhitungan Ekstrak dan Rendemen

Sampel Segar : 4280 gram

Sampel Kering : 864 gram

Serbuk : 400 gram

Ekstrak

1. 159.1589 (Berat Akhir) - 146.5781 (Berat Awal)= 12.5808
2.174.4108 (Berat Akhir) - 160.7486 (Berat Awal)= 13,6622

Total = 26,243 gram

B. Perhitungan Suspensi Uji
1. Makrofag
Ditimbang 10 mg + DMSO 100 pL + 950 medium komplit
Konsentrasi larutan induk = 10.000 pg/mL
a. Perhitungan dosis
Konsentrasi 750 ppm
Diambil 750 pL + 9250 puL medium komplit hingga 10 mL
Konsentrasi 600 ppm
Diambil 1600 pL + 400 pL medium komplit hingga 2 mL
Konsentrasi 450 ppm
Diambil 1200 pL + 800 pL medium komplit hingga 2 mL
Konsentrasi 300 ppm

Diambil 800 pL + 1200 pL medium komplit hingga 2 mL
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Konsentrasi 150 ppm

Diambil 400 pL + 1600 pL medium komplit hingga 2 mL

b. Perhitungan jumlah sel dan volume bahan uji:

Perhitungan jumlah sel makrofag dengan hemasitometer

_ 378+379+448+419

= 4,06 x 106 sel/ml

Volume suspensi sel makrofag yang dimasukkan kedalam coverslip :

Tiap sumuran harus mengandung 5 x 105 sel

Berarti -=~ = 0,123 ml = 123 pL/well

2. Limfosit
a. Perhitungan dosis

Oleh karena di dalam sumuran telah terdapat medium (suspensi limfosit
dalam medium komplit), maka konsentrasi pembuatan suspensi uji
menjadi 2 kalinya untuk mendapat konsentrasi akhir bahan uji.
Konsentrasi 750 ppm
Diambil 750 pL + 9250 puL medium komplit hingga 10 mL
Konsentrasi 600 ppm
Diambil 1600 pL + 400 pL medium komplit hingga 2 mL
Konsentrasi 450 ppm
Diambil 1200 pL + 800 pL medium komplit hingga 2 mL
Konsentrasi 300 ppm

Diambil 800 pL + 1200 pL medium komplit hingga 2 mL
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Konsentrasi 150 ppm

Diambil 400 pL + 1600 pL medium komplit hingga 2 mL

Perhitungan jumlah sel dan volume bahan uji

Perhitungan sel limfosit dengan haemositometer

= 228+246+228+236 _ 234.5 x 10° sel/mL

Volume suspensi sel limfosit yang dimasukkan kedalam sumuran :

Tiap sumuran harus mengandung 1,5 x 10° sel/ml = 15 x 10° sel/10 mL

Berarti % =0,0064 mL =64 pL - 10 mL, medium komplit 9936 L.



106

Lampiran 111. Gambar dan Tahap-tahap Penelitian

i s

ry Evaporator o

Maserasi

Fraksinasi menggunakan KCV
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Eluen n-heksana-etil asetat (9:1, 8:2, Eluen etil asetat-etanol (9:1, 8:2, 7:3, ...
7:3,...1:9) 1:9)

Fraksi 1-5

Uji Aktivitas Fagositosis Makrofag Uji Proliferasi Sel Limfosit



Identifikasi KLT
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Senyawa Fase gerak Fase diam Pembanding | Deteksi
Kimia
Alkaloid | Toluen: etilasetat : Silica Gel 60 Quinin 10 Dragendorf
dietilamin (7 : 2 : 1) F254 mg /1 ml
etanol
Flavonoid | etilaseta : asam Silica Gel 60 Rutin 10 mg | Sitroborat
formiat : asam asetat F254 / 1 ml etanol
glassial : air (100 : 11 :
11:27)
Saponin | kloroform : metanol : | Silica Gel 60 saponin 10 Liberman
air (64 :50: 10) F254 mg/1ml Bouchard
etanol (LB)
Tanin Etil asetat : asam Silica Gel 60 | Asam galat | FeCI3
formiat : toluene : air | F254 10mg/1ml
(6:15:3:0,5) etanol
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1. Alkaloid

2. Flavonoid
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3. Saponin

4. Tanin
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Lampiran 1V. Gambar Hasil Pengujian Fagositosis Sel Makrofag dan
Proliferasi Sel Limfosit

1. Uji Fagositosis Sel Makrofag

Kontrol Negatif (DMSO + Engerik) Kontrol Positif (PHA, DMSO + Engerik)

Ekstrak 150 ppm + Engerik Ekstrak 300 ppm + Engerik

Ekstrak 450 ppm + Engerik Ekstrak 600 ppm + Engerik
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Ekstrak 750 ppm + Engerik

2. Uji Proliferasi Sel Limfosit

Kontrol negatif (DMSO + Engerik) Kontrol positif (PHA, DMSO + Engerik)

Ekstrak 150 ppm Ekstrak 300 ppm
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Ekstrak 450 ppm Ekstrak 600 ppm

Ekstrak 750 ppm
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Lampiran V. Optical Density Sel Limfosit dibaca dengan Microplate Reader

-

’ . Microplate Manager Bio-Rad Laboratories, Inc.
Raw Data Report

Reader Type : Model 680 XR Plate File : Plate1
Date : 22/07/2014 10:15 x

Measurement Wavelength: 550nm
Incubator Temperature: 22.0 °C
Reading Type: Endpoint (Fast Read)
Mix Time: 0 sec

1 2 3 4. 5 6 7 8 8 10 1

T @ mmoOO ® >

-

Microplate Manager Bio-Rad Laboratofies, Inc.
Raw Data Report

Reader Type : Model 680 XR Plate File : Plate2
Date : 22/07/2014 10:17

Measurement Wavelength: 550nm
incubator Temperature: 22.0 °C
Reading Type: Endpoint (Fast Read)
Mix Time: O sec

1 2 3 4 5 6 7 8 9 10 11

I T mooO o>

0.036 0.034 0.039 0.034 0.036 0.035 0.035 0.036 0.035 0.035 0.037

12

0.031 0.031 0.032 0.031 0.031 0.031 0.031 0.032 0.030 0.031 0.032 0.031
0.039 0.482 0.455 0.432 0.414 0.408 0.395 0.395 0.392 0.399 0.414 0.025
0.042 0.466 0.454 0.423 0.397 0.390 0.385 0.382 0.388 0.376 0.400 0.020
0.039 0.466 0.443 0.416 0.415 0.402 0.377 0.383 0.388 0.395 0.396 0.018
0.039 0.467 0.447 0.412 0.405 0.368 0.375 0.393 0.397 0.384 0.384 0.021
0.043 0.483 0.448 0.423 0431 0.368 0.403 0.409 0.399 0.372 0.385 0.023
0.044 0.479 0.451 0.428 0.393 0.377 0.386 0.399 0.408 0.395 0.405 0.028
0.033 0.033 0.036 0.035 0032 0.032 0.032 0.032 0.033 0.032 0.033 0.038

12

0.031 0.032 0.032 0.032 0.033 0.031 0.032 0.033 0.031 0.031 0.033 0.036
0.041 0.503 0.448 (.426 0.415 0.410 0.388 0.385 0.390 0.395 0.405 0.032
0.043 0.506 0.459 0.433 0.418 0.418 0.391 0.384 0.386 0.391 0.390 0.025
0.045 0.479 0.463 0.448 0.416 0.413 0.393 0.396 0.394 0.402 0.398 0.024
0.049 0.488 0.456 0.408 0.399 0.362 0.360 0.387 0.403 0.350 0.375 0.029
0.043 0.476 0.444 0.434 0.399 0.356 0.378 0.390 0.399 0.353 0.372 0.026
0.040 0.481 0.449 0.413 0.399 0.368 0.368 0.379 0.389 0.349 0.377 0.030
0.033



Lampiran V1. Analisis Stastistik

1. Indeks Fagositosis

Tests of Normality
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Perlakuan Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
sel_makrofag A .253 3 .964 3 .637
B .353 3 .824 3 A74
C 175 3 1.000 3 1.000
D .340 3 .848 3 .235
E .269 3 .949 3 .567
F 219 3 .987 3 .780
G .207 3 .992 3 .831
a. Lilliefors Significance Correction
ANOVA
sel_makrofag
Sum of Squares df Mean Square F Sig.
Between Groups 1556.952 6 259.492 5.438 .004
Within Groups 668.000 14 47.714
Total 2224952 20
Multiple Comparisons
sel_makrofag
Tukey HSD
(I) Perlakuan (J) Perlakuan Mean 80% Confidence Interval
Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
A B -12.000 5.640 .389 -26.62 2.62
C -1.333 5.640 1.000 -15.96 13.29
D -2.000 5.640 1.000 -16.62 12.62
E -9.000 5.640 .687 -23.62 5.62
F -15.667 5.640 .149 -30.29 -1.04
G -25.667 5.640 .006 -40.29 -11.04
B A 12.000 5.640 .389 -2.62 26.62
C 10.667 5.640 516 -3.96 25.29
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D 10.000 5.640 584 -4.62 24.62
E 3.000 5.640 .998 -11.62 17.62
F -3.667 5.640 993 -18.29 10.96
G -13.667 5.640 258 -28.29 .96
C A 1.333 5.640 1.000 -13.29 15.96
B -10.667 5.640 516 -25.29 3.96
D -.667 5.640 1.000 -15.29 13.96
E -7.667 5.640 813 -22.29 6.96
F -14.333 5.640 216 -28.96 29
G -24.333" 5.640 .010 -38.96 -9.71
D A 2.000 5.640 1.000 -12.62 16.62
B -10.000 5.640 584 -24.62 4.62
C 667 5.640 1.000 -13.96 15.29
E -7.000 5.640 867 -21.62 7.62
F -13.667 5.640 258 -28.29 .96
G -23.667 5.640 012 -38.29 -9.04
E A 9.000 5.640 687 -5.62 23.62
B -3.000 5.640 .998 -17.62 11.62
C 7.667 5.640 813 -6.96 22.29
D 7.000 5.640 867 -7.62 21.62
F -6.667 5.640 .890 -21.29 7.96
G -16.667" 5.640 111 -31.29 -2.04
F A 15.667 5.640 149 1.04 30.29
B 3.667 5.640 993 -10.96 18.29
C 14.333 5.640 216 -.29 28.96
D 13.667 5.640 258 -.96 28.29
E 6.667 5.640 .890 -7.96 21.29
G -10.000 5.640 584 -24.62 4.62
G A 25.667" 5.640 .006 11.04 40.29
B 13.667 5.640 258 -.96 28.29
C 24.333 5.640 010 9.71 38.96
D 23.667 5.640 012 9.04 38.29
E 16.667 5.640 111 2.04 31.29
F 10.000 5.640 584 -4.62 24.62

*. The mean difference is significant at the 0.20 level.




Homogeneous Subsets

sel_makrofag

Tukey HSD?
Perlakuan Subset for alpha = 0.20
1 2 3
A 3 29.67
C 3 31.00 31.00
D 3 31.67 31.67
E 3 38.67 38.67
B 3 41.67 41.67 41.67
F 3 45.33 45.33
G 3 55.33
Sig. .389 216 .258

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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2. Proliferasi Sel Limfosit

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
sel_limfosit .149 54 .010 .938 54 .014

a. Lilliefors Significance Correction

Karena data tidak terdistribusi normal, data ditransform ke 1910

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
sel_limfosit 131 54 .039 .953 54 .053

a. Lilliefors Significance Correction

ANOVA
sel_limfosit
Sum of Squares df Mean Square F Sig.
Between Groups .069 15 .005 75.481 .000
Within Groups .002 32 .000
Total .071 47
Multiple Comparisons
sel_limfosit
LSD
() Perlakuan  (J) Perlakuan Mean 95% Confidence Interval
Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
A 750 ppm A 600 ppm 035667 .006226 .000 .02304 .04829
A 450 ppm 056667 .006226 .000 .04404 .06929
A 300 ppm .076000° .006226 .000 .06337 .08863
A 150 ppm 078667 .006226 .000 .06604 .09129
B 750 ppm 012667 .006226 .049 .00004 .02529
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B 600 ppm 042667 .006226 .000 .03004 .05529
B 450 ppm 073667 .006226 .000 .06104 .08629
B 300 ppm .094333" .006226 .000 .08171 .10696
B 150 ppm 136667 .006226 .000 12404 .14929
C 750 ppm 1103667 .006226 .000 .09104 11629
C 600 ppm 1106333 .006226 .000 .09371 .11896
C 450 ppm 1104333 .006226 .000 .09171 .11696
C 300 ppm 097667 .006226 .000 .08504 .11029
C 150 ppm .096000° .006226 .000 .08337 .10863
D .129000° .006226 .000 11637 14163
E .096591" .006226 .000 .08396 .10922
F 121695 .006226 .000 .10907 .13432
A 600 ppm A 750 ppm -.035667 .006226 .000 -.04829 -.02304
A 450 ppm .021000° .006226 .002 .00837 .03363
A 300 ppm .040333" .006226 .000 .02771 .05296
A 150 ppm .043000° .006226 .000 .03037 .05563
B 750 ppm -.023000" .006226 .001 -.03563 -.01037
B 600 ppm .007000 .006226 .268 -.00563 .01963
B 450 ppm .038000° .006226 .000 .02537 .05063
B 300 ppm 058667 .006226 .000 .04604 .07129
B 150 ppm .101000° .006226 .000 .08837 11363
C 750 ppm .068000° .006226 .000 .05537 .08063
C 600 ppm 070667 .006226 .000 .05804 .08329
C 450 ppm 068667 .006226 .000 .05604 .08129
C 300 ppm .062000 .006226 .000 .04937 .07463
C 150 ppm .060333" .006226 .000 .04771 .07296
D .093333 .006226 .000 .08071 .10596
E .060924" .006226 .000 .04830 .07355
F .086028" .006226 .000 .07340 .09865
A 450 ppm A 750 ppm -.056667 .006226 .000 -.06929 -.04404
A 600 ppm -.021000° .006226 .002 -.03363 -.00837
A 300 ppm .019333 .006226 .004 .00671 .03196
A 150 ppm .022000° .006226 .001 .00937 .03463
B 750 ppm -.044000° .006226 .000 -.05663 -.03137
B 600 ppm -.014000° .006226 .031 -.02663 -.00137
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B 450 ppm .017000° .006226 .010 .00437 .02963
B 300 ppm 037667 .006226 .000 .02504 .05029
B 150 ppm .080000° .006226 .000 .06737 .09263
C 750 ppm .047000° .006226 .000 .03437 .05963
C 600 ppm 049667 .006226 .000 .03704 .06229
C 450 ppm 047667 .006226 .000 .03504 .06029
C 300 ppm .041000° .006226 .000 .02837 .05363
C 150 ppm .039333" .006226 .000 .02671 .05196
D 072333 .006226 .000 .05971 .08496
E 039924 .006226 .000 .02730 .05255
F .065028" .006226 .000 .05240 .07765
A 300 ppm A 750 ppm -.076000" .006226 .000 -.08863 -.06337
A 600 ppm -.040333 .006226 .000 -.05296 -.02771
A 450 ppm -.019333 .006226 .004 -.03196 -.00671
A 150 ppm .002667 .006226 .671 -.00996 .01529
B 750 ppm -.063333 .006226 .000 -.07596 -.05071
B 600 ppm -.033333" .006226 .000 -.04596 -.02071
B 450 ppm -.002333 .006226 .710 -.01496 .01029
B 300 ppm .018333" .006226 .006 .00571 .03096
B 150 ppm 060667 .006226 .000 .04804 .07329
C 750 ppm 027667 .006226 .000 .01504 .04029
C 600 ppm .030333’ .006226 .000 .01771 .04296
C 450 ppm .028333 .006226 .000 .01571 .04096
C 300 ppm 021667 .006226 .001 .00904 .03429
C 150 ppm .020000° .006226 .003 .00737 .03263
D .053000° .006226 .000 .04037 .06563
E .020591" .006226 .002 .00796 .03322
F 045695 .006226 .000 .03307 .05832
A 150 ppm A 750 ppm -.078667 .006226 .000 -.09129 -.06604
A 600 ppm -.043000° .006226 .000 -.05563 -.03037
A 450 ppm -.022000° .006226 .001 -.03463 -.00937
A 300 ppm -.002667 .006226 671 -.01529 .00996
B 750 ppm -.066000° .006226 .000 -.07863 -.05337
B 600 ppm -.036000° .006226 .000 -.04863 -.02337
B 450 ppm -.005000 .006226 A27 -.01763 .00763
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B 300 ppm 015667 .006226 .016 .00304 .02829
B 150 ppm .058000° .006226 .000 .04537 .07063
C 750 ppm .025000° .006226 .000 .01237 .03763
C 600 ppm 027667 .006226 .000 .01504 .04029
C 450 ppm 025667 .006226 .000 .01304 .03829
C 300 ppm .019000° .006226 .004 .00637 .03163
C 150 ppm 017333 .006226 .009 .00471 .02996
D .050333" .006226 .000 .03771 .06296
E 017924 .006226 .007 .00530 .03055
F .043028" .006226 .000 .03040 .05565
B 750 ppm A 750 ppm -.012667 .006226 .049 -.02529 -.00004
A 600 ppm .023000° .006226 .001 .01037 .03563
A 450 ppm .044000° .006226 .000 .03137 .05663
A 300 ppm .063333" .006226 .000 .05071 .07596
A 150 ppm .066000° .006226 .000 .05337 .07863
B 600 ppm .030000° .006226 .000 .01737 .04263
B 450 ppm .061000° .006226 .000 .04837 .07363
B 300 ppm 081667 .006226 .000 .06904 .09429
B 150 ppm .124000° .006226 .000 11137 .13663
C 750 ppm .091000° .006226 .000 .07837 .10363
C 600 ppm .093667 .006226 .000 .08104 .10629
C 450 ppm 091667 .006226 .000 .07904 .10429
C 300 ppm .085000° .006226 .000 .07237 .09763
C 150 ppm .083333 .006226 .000 .07071 .09596
D 116333’ .006226 .000 .10371 .12896
E .083924° .006226 .000 .07130 .09655
F .109028" .006226 .000 .09640 .12165
B 600 ppm A 750 ppm -.042667 .006226 .000 -.05529 -.03004
A 600 ppm -.007000 .006226 .268 -.01963 .00563
A 450 ppm .014000° .006226 .031 .00137 .02663
A 300 ppm .033333 .006226 .000 .02071 .04596
A 150 ppm .036000° .006226 .000 .02337 .04863
B 750 ppm -.030000° .006226 .000 -.04263 -.01737
B 450 ppm .031000° .006226 .000 .01837 .04363
B 300 ppm 051667 .006226 .000 .03904 .06429
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B 150 ppm .094000°|  .006226 .000 .08137 10663
C 750 ppm .061000°|  .006226 .000 .04837 07363
C 600 ppm 063667 | .006226 .000 .05104 07629
C 450 ppm 061667 |  .006226 .000 .04904 07429
C 300 ppm 055000 |  .006226 .000 04237 06763
C 150 ppm 053333  .006226 .000 04071 .06596
D 086333  .006226 .000 07371 .09896
E 053924 | .006226 .000 .04130 06655
F .079028" | .006226 .000 .06640 09165
B 450 ppm A 750 ppm -073667 |  .006226 .000 -.08629 -.06104
A 600 ppm -.038000 |  .006226 .000 -.05063 -.02537
A 450 ppm -017000 |  .006226 .010 -.02963 -.00437
A 300 ppm .002333|  .006226 710 -.01029 01496
A 150 ppm .005000|  .006226 427 -.00763 01763
B 750 ppm -.061000 |  .006226 .000 -.07363 -.04837
B 600 ppm -.031000"|  .006226 .000 -.04363 -.01837
B 300 ppm 020667 | .006226 .002 .00804 03329
B 150 ppm .063000°|  .006226 .000 .05037 07563
C 750 ppm .030000°|  .006226 .000 01737 04263
C 600 ppm 032667 | .006226 .000 .02004 04529
C 450 ppm 030667 | .006226 .000 .01804 04329
C 300 ppm .024000°|  .006226 .000 .01137 03663
C 150 ppm 022333 .006226 .001 .00971 03496
D 055333 .006226 .000 04271 06796
E 022924"|  .006226 .001 .01030 .03555
F .048028" | .006226 .000 .03540 .06065
B 300 ppm A 750 ppm -.094333°|  .006226 .000 -.10696 -.08171
A 600 ppm -.058667 |  .006226 .000 -.07129 -.04604
A 450 ppm -037667 |  .006226 .000 -.05029 -.02504
A 300 ppm -018333°|  .006226 .006 -.03096 -.00571
A 150 ppm -015667 |  .006226 016 -.02829 -.00304
B 750 ppm -081667 |  .006226 .000 -.09429 -.06904
B 600 ppm -051667 |  .006226 .000 -.06429 -.03904
B 450 ppm -.020667 |  .006226 .002 -.03329 -.00804
B 150 ppm 042333 .006226 .000 02971 05496
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C 750 ppm .009333|  .006226 143 -.00329 02196
C 600 ppm .012000|  .006226 .062 -.00063 02463
C 450 ppm .010000|  .006226 117 -.00263 02263
C 300 ppm .003333|  .006226 596 -.00929 01596
C 150 ppm 001667 |  .006226 790 -.01096 01429
D 034667 | .006226 .000 .02204 04729
E 002257 |  .006226 719 -.01037 01488
F 027361 | .006226 .000 01473 .03999

B 150 ppm A 750 ppm -136667 |  .006226 .000 -.14929 -.12404
A 600 ppm -101000°|  .006226 .000 -.11363 -.08837
A 450 ppm -.080000 |  .006226 .000 -.09263 -.06737
A 300 ppm -.060667 |  .006226 .000 -.07329 -.04804
A 150 ppm -.058000 |  .006226 .000 -.07063 -.04537
B 750 ppm -124000 |  .006226 .000 -.13663 -11137
B 600 ppm -.094000 |  .006226 .000 -.10663 -.08137
B 450 ppm -.063000 |  .006226 .000 -.07563 -.05037
B 300 ppm -.042333°|  .006226 .000 -.05496 -.02971
C 750 ppm -.033000"|  .006226 .000 -.04563 -.02037
C 600 ppm -.030333°|  .006226 .000 -.04296 -.01771
C 450 ppm -032333°|  .006226 .000 -.04496 -.01971
C 300 ppm -.039000 |  .006226 .000 -.05163 -.02637
C 150 ppm -.040667 |  .006226 .000 -.05329 -.02804
D -.007667 |  .006226 226 -.02029 .00496
E -.040076 |  .006226 .000 -.05270 -.02745
F -014972° | .006226 021 -.02760 -.00235

C 750 ppm A 750 ppm -103667 |  .006226 .000 -.11629 -.09104
A 600 ppm -.068000 |  .006226 .000 -.08063 -.05537
A 450 ppm -.047000"|  .006226 .000 -.05963 -.03437
A 300 ppm -027667|  .006226 .000 -.04029 -.01504
A 150 ppm -.025000 |  .006226 .000 -.03763 -.01237
B 750 ppm -.091000 |  .006226 .000 -.10363 -.07837
B 600 ppm -.061000 |  .006226 .000 -.07363 -.04837
B 450 ppm -.030000 |  .006226 .000 -.04263 -.01737
B 300 ppm -.009333|  .006226 143 -.02196 .00329
B 150 ppm .033000°|  .006226 .000 .02037 04563
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C 600 ppm 002667 |  .006226 671 -.00996 01529
C 450 ppm 000667 |  .006226 915 -.01196 01329
C 300 ppm -.006000|  .006226 342 -.01863 .00663
C 150 ppm -.007667|  .006226 226 -.02029 .00496
D 025333  .006226 .000 01271 03796
E -007076|  .006226 263 -.01970 .00555
F .018028° | .006226 .006 .00540 .03065

C 600 ppm A 750 ppm -106333°|  .006226 .000 -.11896 -.09371
A 600 ppm -.070667 |  .006226 .000 -.08329 -.05804
A 450 ppm -.049667 |  .006226 .000 -.06229 -.03704
A 300 ppm -.030333°|  .006226 .000 -.04296 -.01771
A 150 ppm -027667°|  .006226 .000 -.04029 -.01504
B 750 ppm -.093667 |  .006226 .000 -.10629 -.08104
B 600 ppm -.063667 |  .006226 .000 -.07629 -.05104
B 450 ppm -.032667°|  .006226 .000 -.04529 -.02004
B 300 ppm -.012000|  .006226 .062 -.02463 .00063
B 150 ppm 030333  .006226 .000 01771 04296
C 750 ppm -.002667|  .006226 671 -.01529 .00996
C 450 ppm -.002000|  .006226 750 -.01463 .01063
C 300 ppm -.008667 |  .006226 172 -.02129 .00396
C 150 ppm -010333|  .006226 106 -.02296 .00229
D 022667 | .006226 .001 .01004 .03529
E -.009743|  .006226 126 -.02237 .00288
F 015361 | .006226 018 .00273 02799

C 450 ppm A 750 ppm -104333°|  .006226 .000 -.11696 -.09171
A 600 ppm -.068667 |  .006226 .000 -.08129 -.05604
A 450 ppm -.047667 |  .006226 .000 -.06029 -.03504
A 300 ppm -.028333°|  .006226 .000 -.04096 -.01571
A 150 ppm -.025667 |  .006226 .000 -.03829 -.01304
B 750 ppm -091667 |  .006226 .000 -.10429 -.07904
B 600 ppm -.061667 |  .006226 .000 -.07429 -.04904
B 450 ppm -.030667 |  .006226 .000 -.04329 -.01804
B 300 ppm -.010000|  .006226 117 -.02263 .00263
B 150 ppm 032333 .006226 .000 01971 04496
C 750 ppm -.000667 |  .006226 915 -.01329 01196
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C 600 ppm .002000|  .006226 750 -.01063 01463
C 300 ppm -.006667 |  .006226 291 -.01929 .00596
C 150 ppm -.008333|  .006226 189 -.02096 .00429
D 024667 | .006226 .000 .01204 03729
E -.007743|  .006226 222 -.02037 .00488
F 017361 | .006226 .008 .00473 .02999

C 300 ppm A 750 ppm -.097667 |  .006226 .000 -.11029 -.08504
A 600 ppm -.062000"|  .006226 .000 -.07463 -.04937
A 450 ppm -.041000°|  .006226 .000 -.05363 -.02837
A 300 ppm -021667°|  .006226 .001 -.03429 -.00904
A 150 ppm -.019000 |  .006226 .004 -.03163 -.00637
B 750 ppm -.085000 |  .006226 .000 -.09763 -.07237
B 600 ppm -.055000 |  .006226 .000 -.06763 -.04237
B 450 ppm -.024000 |  .006226 .000 -.03663 -.01137
B 300 ppm -.003333|  .006226 596 -.01596 .00929
B 150 ppm .039000°|  .006226 .000 .02637 05163
C 750 ppm .006000|  .006226 342 -.00663 01863
C 600 ppm 008667 |  .006226 172 -.00396 02129
C 450 ppm 006667 |  .006226 201 -.00596 .01929
C 150 ppm -.001667 |  .006226 790 -.01429 .01096
D 031333 .006226 .000 01871 04396
E -001076|  .006226 864 -.01370 01155
F .024028"|  .006226 .000 .01140 03665

C 150 ppm A 750 ppm -.096000 |  .006226 .000 -.10863 -.08337
A 600 ppm -.060333°|  .006226 .000 -.07296 -.04771
A 450 ppm -039333°|  .006226 .000 -.05196 -.02671
A 300 ppm -.020000 |  .006226 .003 -.03263 -.00737
A 150 ppm -017333°|  .006226 .009 -.02996 -.00471
B 750 ppm -.083333°|  .006226 .000 -.09596 -.07071
B 600 ppm -053333°|  .006226 .000 -.06596 -.04071
B 450 ppm -022333°|  .006226 .001 -.03496 -.00971
B 300 ppm -.001667 |  .006226 .790 -.01429 .01096
B 150 ppm 040667 | .006226 .000 .02804 05329
C 750 ppm 007667 |  .006226 226 -.00496 .02029
C 600 ppm .010333|  .006226 106 -.00229 02296
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C 450 ppm .008333|  .006226 189 -.00429 .02096
C 300 ppm 001667 |  .006226 790 -.01096 01429
D .033000|  .006226 .000 .02037 04563
E .000591|  .006226 925 -.01204 01322
F 025695 | .006226 .000 .01307 03832
A 750 ppm -129000 |  .006226 .000 -.14163 -.11637
A 600 ppm -.093333°|  .006226 .000 -.10596 -.08071
A 450 ppm -072333°|  .006226 .000 -.08496 -.05971
A 300 ppm -.053000 |  .006226 .000 -.06563 -.04037
A 150 ppm -050333°|  .006226 .000 -.06296 -.03771
B 750 ppm -116333°|  .006226 .000 -.12896 -.10371
B 600 ppm -.086333°|  .006226 .000 -.09896 -.07371
B 450 ppm -055333°|  .006226 .000 -.06796 -.04271
B 300 ppm -.034667 |  .006226 .000 -.04729 -.02204
B 150 ppm 007667 |  .006226 226 -.00496 .02029
C 750 ppm -025333°|  .006226 .000 -.03796 -.01271
C 600 ppm -022667"|  .006226 .001 -.03529 -.01004
C 450 ppm -.024667 | .006226 .000 -.03729 -.01204
C 300 ppm -031333°|  .006226 .000 -.04396 -.01871
C 150 ppm -.033000"|  .006226 .000 -.04563 -.02037
E -.032409°|  .006226 .000 -.04504 -.01978
F -.007305|  .006226 248 -.01993 .00532
A 750 ppm -.096591° | .006226 .000 -.10922 -.08396
A 600 ppm -.060924 | .006226 .000 -.07355 -.04830
A 450 ppm -039924° | .006226 .000 -.05255 -.02730
A 300 ppm -020591° |  .006226 .002 -.03322 -.00796
A 150 ppm -017924° | .006226 .007 -.03055 -.00530
B 750 ppm -083924°|  .006226 .000 -.09655 -.07130
B 600 ppm -053924° | .006226 .000 -.06655 -.04130
B 450 ppm -022924° | .006226 .001 -.03555 -.01030
B 300 ppm -002257|  .006226 719 -.01488 .01037
B 150 ppm .040076"|  .006226 .000 02745 05270
C 750 ppm 007076 |  .006226 263 -.00555 .01970
C 600 ppm 009743 |  .006226 126 -.00288 02237
C 450 ppm .007743|  .006226 222 -.00488 .02037
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C 300 ppm .001076 .006226 .864 -.01155 .01370
C 150 ppm -.000591 .006226 .925 -.01322 .01204
D .032409" .006226 .000 .01978 .04504
F 025104 .006226 .000 .01248 .03773
A 750 ppm -.121695" .006226 .000 -.13432 -.10907
A 600 ppm -.086028" .006226 .000 -.09865 -.07340
A 450 ppm -.065028" .006226 .000 -.07765 -.05240
A 300 ppm -.045695" .006226 .000 -.05832 -.03307
A 150 ppm -.043028" .006226 .000 -.05565 -.03040
B 750 ppm -.109028" .006226 .000 -.12165 -.09640
B 600 ppm -.079028" .006226 .000 -.09165 -.06640
B 450 ppm -.048028" .006226 .000 -.06065 -.03540
B 300 ppm -.027361" .006226 .000 -.03999 -.01473
B 150 ppm .014972" .006226 .021 .00235 .02760
C 750 ppm -.018028" .006226 .006 -.03065 -.00540
C 600 ppm -.015361" .006226 .018 -.02799 -.00273
C 450 ppm -.017361" .006226 .008 -.02999 -.00473
C 300 ppm -.024028" .006226 .000 -.03665 -.01140
C 150 ppm -.025695" .006226 .000 -.03832 -.01307
D .007305 .006226 .248 -.00532 .01993
E -.025104" .006226 .000 -.03773 -.01248

*. The mean difference is significant at the 0.05 level.
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Lampiran V1. Analisis LCMS Fraksi kulit batang mojo

Ahmad Purnawarman F Mojo LC MS -ESI pos ion
Vol injection 20 ul

Flow 1 ml/min

Eluent MeOH

Operating by : Puspa D N Lotulung

BPI=>NR(2.00)

100 T1.7 10847
%
80
70
60
50
40

30

20

10 173

4 8 12 16 20
Retention Time (Min)

Index Time Lower Bound Upper Bound Height Area
1 1.735483 1.347600 2.938883 1085 9466.24
2 7.313350 4.566566 9.477950 87 2711.00



% Intensity

% Intensity

% Intensity

129

Mariner Spec /46:47 (T /1.74:1.77) -36:38 (T -1.74:1.77) ASC=>NR(2.00)[BP=219.2,1339]

219,1853 13380

247.2336
20 381.3596

189.1971 383.3647
goess 2545 705.6754

%90 2872 5154 7436 9718 12000
Mass (m'z)

Mariner Spec /46:47 (T /1.74:1.77) -36:38 (T -1.74:1.77) ASC=>NR(2.00)[BP=219.2,1339]

219,1853 13390

429.4975 05495 | 5g30184 705.6754
19.0 2466 3742 5018 6294 7570
Mass (miz)

Mariner Spec /46:47 (T/L74:1.77) -36:38 (T-1.74:1.77) ASC=>NR(2.00)[BP=219.2,1339]

219.1853 13300

247.2336

201.1535

221.1849

10 203.1883
9.5001 252.2239
i 1561415 160.1654 [ < & oY 2 @ Wl L3 2582107

0 166 202 238 274 310
Mass (m'z)

o



% Intensity

% Intensity

% Intensity

247.2336

252.2239

249.2231

6886
l A246 . 2298

Mariner Spec /46:47 (T/L74:1.77) -36:38 (T-1.74:1.77) ASC=>NR(2.00)[BP=219.2,1339]

381.3596

383.3647
293.2707 385.3580 505.4945
297.3001 L%26.3456 e e o AL4ue 506.3714

219.1853

216.7297
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543.5203
535.

3109

3026 3712 4398 5084
Mass (miz)

Mariner Spec /46:47 (T/L74:1.77) -36:38 (T-1.74:1.77) ASC=>NR(2.00)[BP=219.2,1339]

247.2336

221.1849
219.9p01

252.2239

| 231748 2272213 2312155 2301653  243.2424 25,2492 ‘253.2185 257.1541 2612298 ,266.3443

13390

2256 2372 2488 2604
Mass (m'z)

Mariner Spec /179:183 (T /6.89:7.04) -126:133 (T -6.89:7.04) ASC=>NR(200)[BP=214.2,36]

214.2457

7.1361

538.2955

509.
4514365 | % Jpes.3220 704.4958 837.5061

1031.5685

355

2872 5154 7436 9718
Mass (miz)




% Intensity

% Intensity

% Intensity

Mariner Spec /179: 183 (T /6.89:7.04) -126:133 (T-6.89:7.04) ASC=>NR(2.00)[BP=214.2,36]

131

214.2457 355
20§.1361
219.1868
235.1497
293.2561
309.4156
s A 392.6155 451.4365 .
3228 4362 30
Mass (z)
Mariner Spec /179:183 (T /6.89:7.04) -126:133 (T-6.89:7.04) ASC=>NR(2.00)[BP=21422,36]
214.2457 355
207.1361
219.1868
235.1497
21942572
it: 74 36.2130 2032561
L1729 309.4156
g e | P
16938 2176 2654 3132 361.0
Mass (iz)
Mariner Spec /179:183 (T /6.89:7.04) -126:133 (T-6.89:7.04) ASC=>NR(2.00)[BP=2142,36]
538.2955 a0
p38.0147
541.2693 083355
39.2244
542.0308
0587 70,6961
4 9 598.3094 620.4186
T Y P
5512 6026 6540

Mass (mz)
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Sample

Vol injection 20 ul

Flow rate 0.5 ml/min

Eluent Methanol

LC-MS : Mariner Biospectrometry

LC: Hitachi L 6200

System ESI (Electrospray lonisation)

Positive ion mode

Kolom C18 (RP 18) Phenomenex

Column length : 150 mm
ID »2mm
Particle size ;5 um

Analysis by : Puspa .D. Lotulung, Pusat Penelitian Kimia — LIPI

BPI = Base Peak Intensity

BP = Base Peak

TIC = Total lon Current

NR = NoiseRemoval

BC = Base Correction

MC = Mass Calibration

BP = Base Peak

CT = Centroiding

SM = Gaussian smooth

LC-MS Analysis

Temperatur kolom = temp ruangan ;
isokratik, Detector massa

Method : positive ion

LC-MS analysis was performed using an Mariner Biospectrometry
equipped with a binary pump. The HPLC was interfaced with a Q-tof
mass spectrometer fitted with an ESI source. Full-scan mode from m/z 100

to 1200 was performed with a source temperature of 140 ° C. HPLC
column (Phenomenex 5. C18, 150 X 2 mm i.d., ) was used for the

analysis. Solvent was Methanol with 0.3% acetic acid. Solvents were
delivered at a total flow rate of 0.5 mL/min. The solvent running by

isocratic elution
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Lampiran VII. Analisis GCMS Fraksi kulit batang mojo

Abundance

TIC: SAMPEL1.D
3500000
3000000
2500000
2000000

1500000

1000000 ”
2

500000 lH‘. 3 :
5.15 6.52 7.7o 1__;|T;il

L 1 oo i Sl Ak s

sty T T T T T T T T T T T T T T T
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

T R S B
22.00 24.00 26.00
Time-->

Abundance

Scan 172 (6.519 min): SAMPEL1.D
90000 o
85000
80000
75000
70000
65000
60000
55000
50000
45000
40000
35000
30000
25000 61
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Scan 1150 (14.723 min): SAMPEL1.D
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Library Search Report

Data Path : E:\DATA INJEK 2014\MAHASISWA\S2 SETIA BUDI\PURNA\
Data File : SAMPEL1.D

Acg On : 7 Jul 2014 10:52
Operator : AHMAD PURNAWARMAN

Sample : EKSTRAK KULIT BATANG MOJO
Misc : UNIV.SETIA BUDI

ALS Vial = 1 Sample Multiplier: 1

Search Libraries: C:\Database\WILLEYOO9TH.L Minimum
Quality: 0

Unknown Spectrum: Apex
Integration Events: Chemstation Integrator - VINA.E
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Pk# RT Area% Library/ID Ref#
CASH# Qual
1 6.52 3.62 C:\Database\WILLEYO9TH.L
Phenol (CAS) $$ Izal $$ PhOH $$ Be 7624
000108-95-2 87
nzenol $$ Oxybenzene $$ Monophenol
2 7.72 2.95 C:\Database\WILLEYO9TH.L
Phenol, 2-methoxy- $$ Phenol, o-me 28590
000090-05-1 94
thoxy- $$ o-Guaiacol $$ o-Hydroxya
nisole
3 9.90 0.65 C:\Database\WILLEY0O9TH.L
2-Methoxy-4-vinylphenol $$ Phenol, 66050
007786-61-0 87
4-ethenyl-2-methoxy- $$ p-Vinylgu
aiacol
Thymol $$ Phenol, 5-methyl-2-(l-me 66478
000089-83-8 80
thylethyl) - $$ p-Cymen-3-o0l $$ Thy
4 11.19 2.09 C:\Database\WILLEYO9TH.L
TETRADECAMETHYLCYCLOHEPTASILOXANE 755136
000107-50-6 81
$$ Cycloheptasiloxane, tetradecame
thyl- (CAS)
6 13.08 2.02 C:\Database\WILLEYO9TH.L
Phenol, 2,6-dimethoxy-4-(2-propeny 163850
006627-88-9 89
1)- $$ Phenol, 4-allyl-2,6-dimetho
Xy-—
7 13.42 2.45 C:\Database\WILLEYO09TH.L
4-((1lE)-3-Hydroxy-l-propenyl)-2-me 129869
999129-86-9 96
thoxyphenol
8 14.51 1.18 C:\Database\WILLEYOOTH.L
Hexadecanoic acid, methyl ester (C 377200
000112-39-0 97
AS) $$ Methyl palmitate $$ Uniphat
260
Hexadecanoic acid, methyl ester $$ 377172
000112-39-0 93



Palmitic acid, methyl ester $$ Un
iphat A60
Hexadecanoic acid, methyl ester $$
000112-39-0 93
Palmitic acid, methyl ester $$ Un
iphat A60

9 14.57 1.85 C:\Database\WILLEYO9TH.L
1-Acetyl-2,2,6-trimethyl-9-formylb
000000-00-0 91

10 14.73 3.46 C:\Database\WILLEYOO9TH.L
n-Hexadecanoic acid $$ Hexadecanoi
000057-10-3 98
¢ acid $$ n-Hexadecoic acid $$ Pal
mitic acid

11 14.95 3.11 C:\Database\WILLEYO9TH.L
Hexadecanoic acid, ethyl ester $$
000628-97-7 89
Palmitic acid, ethyl ester $$ Ethy
1 palmitate
12 15.18 0.82 C:\Database\WILLEYO9TH.L
4-[1-(2-Aminophenyl) iminoethyl] -3-
999473-34-7 86
methyl-1-phenyl-5-hydroxypyrazole

13 15.57 1.45 C:\Database\WILLEYO9TH.L
l1-Acetyl-2,2,6-trimethyl-9-formylb
000000-00-0 90
icyclo[4.3.0]nonane

14 16.32 1.30 C:\Database\WILLEYO9TH.L
Octadecanoic acid, ethyl ester (CA
000111-61-5 83
S) $$ Ethyl stearate $$ Ethyl octa
decanoate
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