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Appendices

Appendix A

Ethanolic extract yield

No | Ethanolic Extract Yield (%)
1 | Andrographis paniculata 11.28
2 | Curcuma mangga (Turmeric) 12.75
3 | Carica papaya leaf (Papaya) 3.85
4 | Allium sativum (Garlic) 11.05
5 | Cymbopogon citratus (Lemon grass) 5.1
6 | Fermented Bean 14.62
7 | Functional Food Paste 29.81
8 | Fermented Extract 44.65
9 | Fermented vinegar with lactic acid bacteria 19.81
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Appendix B

Protein/peptide extract yield

Mean
No | Plant samples (Protein/Peptide extracts) Variant1l | Variant2 | Variant3 (mg/g) SD
1 | Andrographis paniculata 1.7622 1.7622 1.7799 1.7681 0.0102
2 | Curcuma mangga (Turmeric) 1.3641 1.3626 1.3626 1.3631 0.0009
3 | Carica papaya leaf (Papaya) 1.3514 0.9176 1.3596 1.2095 0.2528
4 | Allium sativum (Garlic) 1.7644 1.9499 1.7579 1.8241 0.1090
5 | Cymbopogon citratus (Lemon grass) 1.3536 1.3725 1.3649 1.3637 0.0095
6 | Zingiber officinale (Ginger) 1.5651 1.5513 1.5488 1.5551 0.0088
7 | Beta vulgaris (Beet root) 0.8301 0.8118 0.8005 0.8141 0.0149
8 | Allium cepa (Big onion) 1.2019 1.2208 1.2110 1.2112 0.0094
9 | Allium cepa (Small onion) 1.0634 1.0551 1.0569 1.0585 0.0044
10 | Momordica charantia (Bitter gourd) 0.6459 0.6589 0.6893 0.6647 0.0223
11 | Momordica charantia seeds 0.4890 0.4890 0.4975 0.4918 0.0049
12 | Agaricus bisporus stem (Button mushroom) 0.8558 0.8408 0.8425 0.8463 0.0082
13 | Agaricus bisporus fruiting body 0.5150 0.5139 0.5133 0.5141 0.0009

mg/g : milligram per gram of plant tissues
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ANOVA

Sum of Squares

df

Mean Square

F

Sig.

Between Groups
Within Groups

Total

7.140
154
7.294

12
26
38

.595
.006

100.432

.000

Duncan?®

VARO000
1

z

Subset for alpha = 0.05

4 5

11.00
13.00
10.00
7.00
12.00
9.00
3.00
8.00
2.00
5.00
6.00

W W W W W W W W W w w w

1.00

4918
5141

.6647

.8141
.8464

1.0585
1.2095
1.2112

1.3631
1.3637

1.5551

1.7681
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4.00 1.8241

Sig. 726 1.000 .612 1.000 979 .993 1.000 .381

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Appendix C
16S rRNA sequences obtained from gene sequencing

Bacillus cereus

GGGAGAGCGCGGCTAACTGCAGTCGAGCGATGGATTAAGAGCTTGCTCTTATGAAGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGC
CCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAACATTTTGAACCGCATGGTTCGAAATTGAAAGGCGGCTTCGGCTGTCAC
TTATGGATGGACCCGCGTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCA
CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGT
CTGATGTGAAAGCCCACGGCTCAACCGTGgagggtcattggaaactgggagacttgagtgcagaagaggaaagtggaattccatgtgtagcggtgaaatgcgtagagatatggaggaacaccagtggcgaagg
cgactttctggtctgtaactgacactgaggcgcgaaagegtggggagcaaacaggattagataccctggtagtccacgecgtaaacgatgagtgcetaagtgttagagggtttccgecctttagtgctgaagttaacgceattaagcacteegectg
gggagtacggccgcaaggcetgaaactcaaaggaattgacgggggeccgcacaageggtggagceatgtggtttaattcgaagcaacgcgaagaaccttaccaggtcttgacatectctgaaaaccctagagatagggcettetecttcgggag
cagagtgacaggtggtgcatggttgtcgtcagcetegtgtcgtgagatgttgggttaagtcccgcaacgagegcaacccttgatcettagttgecatcattaagttgggceactctaaggtgactgecggtgacaaaccggaggaaggtggggatga
cgtcaaatcatcatgccccttatgacctgggctacacacgtgcetacaatggacggtacaaagagcetgcaagaccgcgaggtggagctaatctcataaaaccgttctcagttcggattgtaggcetgcaactegectacatgaagetggaateget
agtaatcgcggatcagcatgccgeggtgaatacgttcccgggcecttgtcacaccgceccgtcacaccacgagagtttgtaacacccgaagtcggtggggtaaccttttgagecagecgcetaagtgacgaagcett
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Staphylococcus aureus

GGAGCGCGGCTATCTGCAGTCGAGCGACGGACGAGAAGCTTGCTTCTCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGATAACCTACCTA
TAAGACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAATATTTTGAACCGCATGGTTCAAAAGTGAAAGACGGTCTTGCTGTCACTTA
TAGATGGATCCGCGCTGCATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCAACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACACTG
GAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGA
TGAAGGTCTTCGGATCGTAAAACTCTGTTATTAGGGAAGAACATATGTGTAAGTAACTGTGCACATCTTGACGGTACCTAATCAGAAAGCCACG
GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGTAGGCGGTTTTTTAAGTC
TGATGTGAAAGCCCACGGCTCAACCGTGGAGQggtcattggaaactggaaaacttgagtgcagaagaggaaagtggaattccatgtgtagcggtgaaatgcgcagagatatggaggaacaccagtggegaag
gcgactttctggtctgtaactgacgcetgatgtgcgaaagegtggggatcaaacaggattagataccctggtagtccacgecgtaaacgatgagtgctaagtgttagggggtttcegecccttagtgetgcagcetaacgcattaagcactecgee
tggggagtacgaccgcaaggttgaaactcaaaggaattgacggggacccgcacaagcggtggageatgtggtttaattcgaagcaacgcgaagaaccttaccaaatcttgacatcctttgacaactctagagatagagcecttececttcggg
ggacaaagtgacaggtggtgcatggttgtcgtcagetcgtgtegtgagatgttgggttaagtccegcaacgagegceaacccttaagettagttgecatcattaagttgggeactctaagttgactgceggtgacaaaccggaggaaggtgggg
atgacgtcaaatcatcatgccccttatgatttgggctacacacgtgctacaatggacaatacaaagggcagcgaaaccgcgaggtcaagcaaatcccataaagttgttctcagttcggattgtag tetgcaactcgactacatgaagcetggaate
gctagtaatcgtagatcagcatgcetacggtgaatacgttccecgggtcttgtacacaccgceccgtcacaccacgagagtttgtaacacccgaageeggtggagtaaccttaggagcagectcgagtgacagtgg

Escherichia coli

GGGGGAGCGCAGCTACCTGCAGTCGAAGGTACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTG
CCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGG
ATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAAAGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAA
CTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGA
AGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCT
AACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGA
TGTGAAATCCCCGGGCTCAACCTGggaactgcatctgatactggcaagcttgagtctcgtagaggggggtagaattccaggtgtagcggtgaaatgcgtagagatctggaggaataccggtggcgaaggceggecce
ctggacgaagactgacgctcaggtgcgaaagegtggggagcaaacaggattagataccetggtagtecacgecgtaaacgatgtcgacttggaggttgtgeecttgaggegtggcettccggagcetaacgegttaagtcgaccgectgggg
agtacggccgcaaggttaaaactcaaatgaattgacgggggcccgcacaageggtggagceatgtggtttaattcgatgcaacgcgaagaaccttacctggtcttgacatccacggaagttttcagagatgagaatgtgecttcgggaaccgt
gagacaggtgctgcatggctgtegtcagetegtgttgtgaaatgttgggttaagtcccgcaacgagegcaacccttatectttgttgccageggtccggecgggaactcaaaggagactgecagtgataaactggaggaaggtggggatga
cgtcaagtcatcatggceccttacgaccagggctacacacgtgctacaatggcgcatacaaagagaagcgacctegcgagagcaageggacctcataaagtgegtegtagtccggattggagtetgcaactcgactecatgaagtcggaate
gctagtaatcgtggatcagaatgccacggtgaatacgttccegggecttgtacacaccgeccgtcacaccatgggagtgggtgcaaaagaagtaggtagctaaccttcggagggegctaccacttgatcgeggg
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Pseudomonas aeruginosa

TTTTCAGGGCGCTACCTGCAGTCGAGCGGATGAGGGAGCTTGCTCCTGGATTCAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTA
GTGGGGGATAACGTCCGGAAACGGGCGCTAATACCGCATACGTCCTGAGGGAGAAAGTGGGGGATCTTCGGACCTCACGCTATCAGATGAGCCT
AGGTCGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACA
CGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCG
GATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGTTAATACCTTGCTGTTTTGACGTTACCAACAGAATAAGCACCGGCTAACTTCGTGC
CAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCAGCAAGTTGGATGTGAAATCC
CCGGGCTCAACCTGggaactgcatccaaaactactgagctagagtacggtagagggtggtggaatttcctgtgtagcggtgaaatgcgtagatataggaaggaacaccagtggcgaaggcgaccacctggactgatactgac
actgaggtgcgaaagcegtggggagcaaacaggattagataccctggtagtccacgccgtaaacgatgtcgactagecgttgggatccttgagatcttagtggegceagctaacgegataagtcgaccgectggggagtacggecgcaaggt
taaaactcaaatgaattgacgggggcccgcacaagcggtggagceatgtggtttaattcgaagcaacgcgaagaaccttacctggecttgacatgctgagaactttccagagatggattggtgecttcgggaactcagacacaggtgcetgeat
ggctgtcgtcagetcgtgtcgtgagatgttgggttaagtccegtaacgagegceaacccettgtecttagttaccagcacctcgggtgggeactctaaggagactgecggtgacaaaccggaggaaggtggggatgacgtcaagtcatcatgge
ccttacggccagggctacacacgtgctacaatggtcggtacaaagggttgccaagecgegaggtggagcetaatcccataaaaccgategtagtcecggatcgceagtetgcaactcgactgcgtgaagtcggaatcgcetagtaatcgtgaate
agaatgtcacggtgaatacgttcccgggccttgtacacaccgeccgtcacaccatgggagtgggtgctccagaagtagetagtcaaccgcaaggggacggtaccacgaggtcgeggg
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Appendix D

SOD activity of ethanolic extracts

No Ethanolic Extract Variant 1 Variant 2 Variant 3 Mean (%) SD
1 Andrographis paniculata 81 80.1 80.13 80.4 0.51
2 Curcuma mangga (Turmeric) 89.22 89.99 88.78 89.3 0.61
3 Carica papaya leaf (Papaya) 80.62 81.12 80.08 80.6 0.52
4 Allium sativum (Garlic) 92.99 93.55 92.41 93.0 0.57
5 Cymbopogon citratus (Lemon grass) 91.34 92.45 90.85 91.5 0.82
6 Fermented Bean 88.22 86.89 86.55 87.2 0.88
7 Functional Food Paste 35.4 36 35.61 35.7 0.30
8 Fermented Extract 73 72.46 74.14 73.2 0.86
Fermented vinegar with lactic acid
9 bacteria 62.47 64.1 61.63 62.7 1.26
(+Control) Vitamin C (Img/ml) 99.8 98.14 97.11 98.4 1.36
(+Contral) Vitamin C (10mg/ml) 98.89 99.41 99.3 99.2 0.27
ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 10334.968 10 1033.497 1622.784 .000
\Within Groups 14.011 22 .637
Total 10348.979 32
Duncan®
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VARO00001

zZ

Subset for alpha = 0.05

1

4

5

6

7.00
9.00
8.00
1.00
3.00
6.00
2.00
5.00
4.00
10.00
11.00
Sig.

W W W W W W w W w w w

35.6700

1.000

62.7333

1.000

73.2000

1.000

80.4100
80.6067

.766

87.2200

1.000

89.3300

1.000

91.5467

1.000

92.9833

1.000

98.3500
99.2000
.206

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Appendix E

SOD activity of protein/peptide extracts

No | Protein/Peptide Extract Variant 1 Variant2 | Variant3 | Mean (%) SD
1 | Andrographis paniculata 84.5 83.94 84.55 84.33 0.34
2 | Curcuma mangga (Turmeric) 84.12 84.92 84.16 84.4 0.45
3 | Carica papaya leaf (Papaya) 80.47 84 84.2 82.89 2.10
4 | Allium sativum (Garlic) 91.8 94.2 92.19 92.73 1.29
5 | Cymbopogon citratus (Lemon grass) 78.87 79.97 81.79 80.21 1.47
6 | Zingiber officinale (Ginger) 81.27 86.42 82.12 83.27 2.76
7 | Beta vulgaris (Beet root) 78.98 77.14 78.93 78.35 1.05
8 | Allium cepa (Big onion) 75.9 73.1 73.42 74.14 1.53
9 | Allium cepa (Small onion) 64.1 68.88 70.54 67.84 3.34
10 | Momordica charantia (Bitter gourd) 85.9 87 86.27 86.39 0.56
11 | Momordica charantia seeds 93.21 95.18 92.44 93.61 1.41
12 | Agaricus bisporus stem (Button mushroom) 86.24 85.95 85.75 85.98 0.25
13 | Agaricus bisporus fruiting body 63.56 62.22 61.63 62.47 0.99

(+Control) Vitamin C (Img/ml) 99.8 98.14 97.11 98.35 1.36
(+Control) Vitamin C (10mg/ml) 98.89 99.41 99.3 99.2 0.27
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ANOVA

Sum of Squares df Mean Square F Sig.
Between Groups 4449.339 14 317.810 132.166 .000
\Within Groups 72.139 30 2.405
Total 4521.478 44
Duncan®
Subset for alpha = 0.05

VAROOOO1 | N 1 2 3 4 5 6 7 8

13.00 3 62.4700

9.00 3 67.8400

8.00 3 74.1400

7.00 3 78.3500

5.00 3 80.2100

3.00 3 82.8900

6.00 3 83.2700| 83.2700

1.00 3 84.3300| 84.3300| 84.3300

2.00 3 84.4000| 84.4000| 84.4000

12.00 3 85.9800| 85.9800

10.00 3 86.3900

4.00 3 92.7300
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11.00 93.6100
14.00 98.3500
15.00 99.2000
Sig. 1.000  1.000|  1.000 152 286 .058 147 492 507
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Appendix F
Hemolysis activity of ethanolic extracts
Variant1 | Variant2 | Variant 3
No | Ethanolic Extract (%) (%) (%) Mean (%) SD
1 | Andrographis paniculata 19.43 19.9 19.02 19.45 0.4403
2 | Curcuma mangga (Turmeric) 22.22 20.42 21.71 21.45 0.9277
3 | Carica papaya leaf (Papaya) 33.21 29.12 31.48 31.27 2.0531
4 | Allium sativum (Garlic) 28.69 28.28 28.28 28.42 0.2333
5 | Cymbopogon citratus (Lemon grass) 18.97 17.53 14.77 17.09 2.1343
6 | Fermented Bean 28.34 29.7 28.66 28.90 0.7111
7 | Functional Food Paste 38.88 35.21 35.53 36.54 2.0328
8 | Fermented Extract 30.43 27.64 31.36 29.81 1.9359
9 | Fermented vinegar with lactic acid bacteria 97.98 96.97 97.98 97.64 0.5832
Non-pretreated 59.2 57.45 60.05 58.90 1.3257
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ANOVA

Sum of Squares df Mean Square F Sig.
Between Groups 15982.299 9 1775.811 872.023 .000
\Within Groups 40.729 20 2.036
Total 16023.028 29
Duncan®
VAROOO Subset for alpha = 0.05
01 N 1 2 3 4 5 6 7
5.00 3 17.0900
1.00 3 19.4500 19.4500
2.00 3 21.4500
4.00 3 28.4167
6.00 3 28.9000 28.9000
8.00 3 29.8100 29.8100
3.00 3 31.2700
7.00 3 36.5400
10.00 3 58.9000
9.00 3 97.6433]
Sig. .056 .102 271 .067 1.000 1.000 1.000
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Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Appendix G

Hemolysis activity of protein/peptide extracts

Plant samples Variant 1 | Variant2 | Variant 3
No | (Protein/Peptide extracts) (%) (%) (%) Mean (%) SD
1 | Andrographis paniculata 30.707 30.707 31.717 31.044 0.583
2 | Curcuma mangga (Turmeric) 30.707 31.717 30.707 31.044 0.583
3 | Carica papaya leaf (Papaya) 44.848 44.848 44.848 44.848 0.000
4 | Allium sativum (Garlic) 38.788 36.768 38.788 38.114 1.166
5 | Cymbopogon citratus (Lemon grass) 30.707 31.717 30.707 31.044 0.583
6 | Zingiber officinale (Ginger) 18.586 18.990 18.990 18.855 0.233
7 | Beta vulgaris (Beet root) 23.636 24.040 24.040 23.906 0.233
8 | Allium cepa (Big onion) 20.606 20.606 20.606 20.606 0.000
9 | Allium cepa (Small onion) 20.606 20.606 18.586 19.933 1.166
10 | Momordica charantia (Bitter gourd) 14.545 14.545 12.525 13.872 1.166
11 | Momordica charantia seeds 20.606 20.606 20.606 20.606 0.000
12 | Agaricus bisporus stem (Button mushroom) 13.535 13.737 13.535 13.603 0.117
13 | Agaricus bisporus fruiting body 26.667 26.667 26.667 26.667 0.000
Non-pretreated 59.20 57.45 60.05 58.90 1.326
100% hemolysis 100 100 100 100.000
Vitamin C (1mg/ml) 0 0 0 0.000
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ANOVA

Sum of Squares

df

Mean Square F

Sig.

Between Groups

Within Groups

Total

6156.543
13.961
6170.504

13
28
41

473.580

499

949.818

.000,

Duncan?®

VARO000
01

Subset for alpha = 0.05

1

5

12.00
10.00
6.00
9.00
8.00
11.00
7.00
13.00
1.00
2.00

5.00

W W W W W W W W w w w

13.6023
13.8717

18.8553
19.9327

19.9327
20.6060
20.6060

23.9053

26.6670

31.0437
31.0437
31.0437
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4.00 3 38.1147
3.00 3 44,8480
14.00 3 58.9000
Sig. .644 .072 .280 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Appendix H
DPPH scavenging activity of ethanolic extracts
Variant 1 Variant 2 Variant 3
No | Ethanolic Extract (%) (%) (%) Mean SD
1 | Andrographis paniculata 48.4375 48.4375 48.4375 48.4375 0
2 Curcuma mangga (Turmeric) 87.5000 87.5000 84.3750 86.4583 1.8042
3 Carica papaya leaf (Papaya) 48.4375 53.1250 51.5625 51.0417 2.3868
4 | Allium sativum (Garlic) 51.5625 54.6875 52.3438 52.8646 1.6263
5 Cymbopogon citratus (Lemon grass) 28.1250 29.6875 28.1250 28.6458 0.9021
6 Fermented Bean 81.2500 79.6875 81.2500 80.7292 0.9021
7 Functional Food Paste 7.8125 7.8125 18.7500 11.4583 6.3148
8 Fermented Extract 21.8750 21.8750 23.4375 22.3958 0.9021
Fermented vinegar with lactic acid
9 bacteria 53.1250 53.1250 54.6875 53.6458 0.9021
BHT 10mg/ml 98.4375 98.4375 98.4375 98.4375 0.0000
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Vit-C 10mg/ml

87.5000

87.5000

90.6250

88.5417

1.8042

ANOVA

Sum of Squares

df

Mean Square

Sig.

Total

Between Groups

Within Groups

25061.146
115.967
25177.113

10
22
32

2506.115

5.271

475.434

.000,

Duncan?®

VARO000
jo1

Subset for alpha = 0.05

1

4

5

7.00
8.00
5.00
1.00
3.00
4.00
9.00
6.00
2.00
11.00

10.00

W W W W W W W W W W Ww

11.4583

22.3958

28.6458

48.4375
51.0417

51.0417
52.8646
53.6458

80.7292
86.4583
88.5417

98.4375
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|Sig. | | 1.ooo| 1.ooo| 1.ooo| .179| .202| 1.ooo| .278| 1.ooo|
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Appendix |
DPPH scavenging activity of protein/peptide extracts
Variant | Variant | Variant
No Plant samples (Protein/Peptide extracts) 1 2 3 Mean sd
Andrographis paniculata 15.238 | 16.190 | 15.238 | 15.556 | 0.549857
Curcuma mangga (Turmeric) 17.143 17.143 18.095 17.460 | 0.549857
Carica papaya leaf (Papaya) 25.714 | 27.619 | 28.571 | 27.302 | 1.454786
4 Allium sativum (Garlic) 166.667 | 171.429 | 171.429 | 169.841 | 2.749287
5 Cymbopogon citratus (Lemon grass) 18.095 | 19.048 | 18.095 | 18.413 | 0.549857
6 Zingiber officinale (Ginger) 18.095 | 18.095 | 19.048 | 18.413 | 0.549857
7 Beta vulgaris (Beet root) 1.905 0.952 1.905 1.587 | 0.549857
8 Allium cepa (Big onion) 25.714 | 24.762 | 25.714 | 25.397 | 0.549857
9 Allium cepa (Small onion) 10.476 | 12.381 | 11.429 | 11.429 | 0.952381
10 Momordica charantia (Bitter gourd) 6.667 7.619 7.619 7.302 | 0.549857
11 Momordica charantia seeds 3.810 4.762 2.857 3.810 | 0.952381
12 Agaricus bisporus stem (Button mushroom) 4.762 3.810 4.762 4.444 | 0.549857
13 Agaricus bisporus fruiting body 3.810 4.762 3.810 4.127 | 0.549857
BHT 1mg/ml 23.4375 | 29.6875 | 32.8125 | 28.6458 | 4.773516
Vit-C 1mg/ml 76.5625 | 70.3125 | 73.4375 | 73.4375 3.125




ANOVA

Sum of Squares

df

Mean Square

F

Sig.

Between Groups
Within Groups

Total

110536.488
47.933
110584.421

13
28
41

8502.807

1.712

4966.931

.000,

Duncan?®

VARO000
1 N

Subset for alpha = 0.05

1

5

4.00
7.00
11.00
13.00
12.00
10.00
9.00
1.00
2.00
5.00
6.00

-169.8433

1.5900

3.8100
4.1267
4.4433
7.3033

11.4300

15.5553
17.4600

17.4600
18.4167
18.4167
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8.00 3
3.00 3
14.00 3
Sig. 1.000

1.000

.582

1.000

1.000

.085

406

25.3933
27.3000

.085

73.4367
1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Appendix J

BSA standard curve
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Minutes

HPLC chromatograms of protein/peptide compound separated from
peptide standard

1mg/ml of peptide standard compound is injected with the volume of 10ul every
injection

152



Appendix L

Animal experimental ethical number (Toxicity Studies Using ICR mice)
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2009 sehingga 4 Ogos 2011.
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AppendixM

Animal experimental ethical number (Hemolysis Assay, erythrocyte from rabbit)
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Antimicrobial Peptides in Agueouns and Ethanolic Extracts from Microbial,
Plant and Fermented Sources

"Kashy Philip, "Saravana Bumar Sinmah and *Sekaran Muniandy
Dvasion of Microbiolegy, Instimute of Biological Sciences, Faculty of Science,
‘Lrepartment of Molecular Medicine, Faculty of Medicine, University of hMalaya, Keala Lumpur, halaysia

Abstract: The chjective of this research was 1o isolate novel peptides from extracts prepared from native
rmicrabial, plant and tarmented sources. The antmierobial propertizs of these extracts wers mutally tested veing
Fxcherichia coli, Prevdomonas geragivoss, Stapiplocsccuy gurens and Sacifus cereny. The exact species
and strains of these test microorgansms wers confimed by identifving its 165 RNA sequence. The most
pronounced inhibition zone for etheanolic extracte was obtained with Andrographis paicalam. For
peptideprotain extract onby Allmem sottvian showed promsing results. The particular compound reaponaible
for the inhibition in each case i underpoing cheractenizstion by wing High Performance Ligued

Chromatography (HFLC) and mass specirometry.

Koy words: Antimicrobial peptides, antitioties, ethanolie extracts

INTRODUCTION

Biologically active peptides and polypeptides oceur
in a vast range of sizes and no generalization can be made
abaut the moleeular weights m relation to ther functional
properties. Naturally occurring pephides range m length
from two amime acids fo many thousands of residues,
Even the smallest peptides can heve hinkogialky
inyporiant effects

B wasiety of peptides and peoteins have been wed to
produce  biopesticides,  biopesticidal  microbes  and
post-resistant erops. These compounds derve from a
mumber of sourees including the venoms of predateny or
parasitowd anmmals (Tane, 2002), arthropod-pathegene
b imshuding  basterial  symbictes  of
entomopathogenic nemaiodes (Beard, 2001 ), plant becting,
protease mhibitors (Brmelles of af, 2008) o ribosome
inactivating proteins {Shasma, 2004}, anlwoped hormenes
and neurogepitides (Alatemn, 2004, Boroveky, 2003, plant
defensire (Lay and Anderson, 2005) and plant harmones
(Crman, 20011

The gem-emnded catromic antimcrobial peptides
(AkdPs) are mportent medistors o the pnmary host
dafenss ayslem agamatl pathogenic  micfoorganisms,
wihech age widely distributed in maue. In the last few
yvears, the burmecering reporis of the ocoumencs and
clarncterization of lew-molecudar-mass AREs from a wide
vansty of crgamsms have been scoumulating st & rapid
rate because of ther biochemeal dwersity, broad

apeafieity agaist basteria of fungi (Sitaram and Nagaray,
202y and also becmse some of them have anti-vical
(Sitaram and Megara), 20020, anti-umoral (Rosek of al,
2000} or wound-healing, effects (Fernandes etal, 2002)

Cm the other hand, the resistance to antibiotics of
bacterm has also nsen damatcally and the resstance 1o
st or all available agents has appeared in the cline over
the past decade, There 5 o growing need to dscover and
intrechuce new drogs and AP provide new prosmismge
candidates for acreening of new antibiotica,

This gtudy wae undentaken to izolate novel peptides.
and sceondary metabolites  from  selected  Malaysian
indigenous microbial, plant and fermented scurees
Subsequently, these peptides and secondary metabolites
ware tested in wilre using 10sl microonganims

MATERIALS AND METHODS

Thie atdy wae comducted at the Femmentatwon
Tachnology Laboratory, Division of herobiclogy,
Institete of Bicdogical Sowences, Faculty of Scence and
Danrtm-ent of Molesular Medicine, Faw]lyafh-!ediulne,
Umivessity of Malaya. The research project was
aofdicted from September 2007 to Auzne 008,

Sample preparation: Plant samples wese cleamed and
cried at & temperature nod exeeeding 4070 and pulvermed
to powder form. Fermentad samples were preparad by
expasing them to solid state lachc acd fermentabon at

Corresponding Auvihor: Sekaran Mumandy, Deapartment of Molecular Medicane, Faculty of Medoine, University of Malayn,
Kumla Lanpur, Madaysia Tel: 603-T96745853 Foc 603-T90T74357
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2 moisbore. Thesa test samples were prepared in
triplicates. and also wed for the subsequent part of thia
study.

Ethanol extraction: The powder was soakad m 95%
athanal for a week The exiracis were [iliered and
evaporated to dryness under reduced pressurs at 40°C m
a rodary evaporabor and then wegh:d to defermime the
total extmetable compounds. The crude exiracts were then
transterred.  to viaks and kept at 470, These crude
extracts ware dissolved in water or sobvents and wed for
the assessment of antimicrodeal achvity (Saveno of af |
O

]:'\epﬁdr.l'prlieil extruction: Tissue was F|nﬁm:| i acold
mcertar and pestle. Approsmsately 2 mL of extraction baffer
was added for every | g of fmsue, The extraction buffer
comsists of 5 mL of KPO, 05 Mol EDTA | mL of witon
X100, 125 ml of 8% (viv) glycersl and 154 mg of
DTT for evesy 100 mL. The tissue was grounded il no
meore tisswe was visible. All steps were carmied ot at 47,
The Erm.l'ld tssues were transfemred into a centn E'l.ﬁe tube
and cemtrifoged at 12,000 tpin for 15 min The pellet was
discarded and the supernatant was collected and stored
at -2003. The samples were freaze died prior and
reconstibuted mic 5 ml of buffer before protein

determimation.

Pratein quantification: Protemn standarch of appropriate
concentration in the same buffer = the samplb was
prepared wsing baovine serum albummn {Sigma-Aldnch Inc
Samif Lownis). The protein standand ranged from 001 till
1.4 mg mL~". After adding 3 mL of Bradiord Reagent to
each tube, these were vortexed gently for thorough micmg,
(Beadford, 1976). The samples were ingubated at room
tegperture for 15 mim and absorbance was measured at
595 . The protein comeentration was determened by
companson of the messured absorbencs to 8 standard
ourve prepared 1ging the protein stewbed (Bradford
Reagent product mamal, Sigma-Aldnch, Inc, Saimt
Lous)

Mierohial strain identification of test microarganisms:
The meerobml DNA was extracied using  edther the
i-gencmie BYF DNA Exraction Kit for gram pesitive
basoterm or the :i-Eennrnic CTB DMA Extruchon Kot for
gram megative  bacteria.  (IMIRON  Biotechnology,
Secmgnami ). The extracted genome DN A was exammed by
alectrophoresis in a 1% agarose gel. Univessal primess
used to amplify 165 rRMA gene were {271 37-AGA GTT
Tora TOA TG CTC AG and 1492 - 37 TAC GGC TAC
CTT GTT ACG ACTT) (Bioneer Corporation, Daejeon).

PCR condittons used for ampli.ﬁmricm wese: initial

demaneation ot 34°C for 5 mm followed by denatration at
S4°C for | min, annealing at 52°C fior 1 min, extension at
725 for 1.5 minand a final extension at 72°C for 10 min.
Reaction mixtures of 20 pl. o total contained 2 pl. of
10k PR butter, 2 pl of TP meg (2.5 mM eaci), 1 pll of
aach primes (10 pecdes L, 50 ng of DN A template, 0.5 ul, of
i-Teq™ DMNA - polymerase (517 pl™)  (MEON
HLDI:d‘nnhg_v, Ssnngnaml. The PCR pm\:ll.l:ts af
approcimately 1.4 Kbp were examined by electrophoresis
in a 1.5% agarese gel. The PCR product was purified
wing  PCRguick-spin™  (INERON  Biotechnolozy,
Seongnam b, The 165 tHMNA gene saquencing was done by
Maczogen Ine (Seoul) which uses ABI 3730x] DNA
analyzer. The 165 MANA sequences obtained wers
comgpared with the BB dotobose usmg Blastn. Identty
af =98% wae the criterion used to identify the microbial
spegies and strain

Antimderabial teste Artimierchel tests weres perfomed
based on the recommendstion of the British Seciety for
Antimicrobial Chemotheragey and Mational Commities for
Clinieal Labomtory Standarcs (2005} 3_u|d=|i.n=:. Facterial
teal cultures were growm oy ecnight on Mueller Hinton
broth (Becton, Dwkinson and Company, Frankln Lakes),
Thee inccula suspension conceatration was dihned with
(185% sterile saline solution to achieve an optical density
between (08 to O] units at 625 nm. Before inoculation,
the inccula wae diluted 10 times to make it approgimately
107 golomy forming unit per ml, Mueller Himton agar
plates were prepaved in advanes. Sterile cotion swalba
were sed to streak entwe plates wath the moculum
suspension. Sterila 6§ mm filter paper dmes (Whatnsan
Imermational Lid, Maidstonz) were wsed to place the
samples on agar plates. The samples concertration was
adjusted to 1 mg mL™ for protein'peptide extract and
500 mg mL ™" for ethanobic extract Al the plates were
imeubated at 370 for 16 1 The positve cattrol wed was.
Tetrameehine (Oxowd, Pasingstoke),

RESULTS AND DISCUSSION

Tdbentification of test mbcroorgomisms: The micobes were
idemhified using 163 RMNA sequences as Bacillur corens
ATOD 14578, Staphydococous asvens RF1 22, Escherichio
wpll UTIRS and Prendomonar geriginesa,

The resulis (Table 1, 2 Fig. 33 show the inhehabion of
varioue plant and farmented eamplee that were tested
aganst gram negative becleris (Frcherichia coli and
Peeiclomeona: geruginosa) amd gram positive bacteria
( Baciling cerens and Stepfalococous aureus). The four
seteria obiained from the Misrobeology Department ware
further amalysed for their exact species’strain by 1635
rRINA sequence determination m'bdmpﬂri:m b exestmg,

244
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ez
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Eihandlic extract yndd %h (afwr) yield refers 1o grawimetnic determmabion of tols] extracisble compounds

extrackztle compound  from fermerded wmneger was
0% and the res of the sample was below 0% On
the  other  hard,  Awdrographis possculsts and
Al retiiash ghowed fhe highes frobten copbesl
with LT7 and 180 g g7, fespectivelr.  Thess
were filloaed by Singiber officinde wuhl 56 mg g7
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ccttact wag oblaned with Andrograpiis paiciiala

23

producing inhitthon zoass of Ll mm aganstS ares,
14 mm asgaingd B ceews end 115 mm agenst
P aoughosa Instadies done by Singha o af (2003), the
agquaoue exteact and the sxabonogal actan g otein fractions
showed irhutobion aganst £ ooff and P aereginea
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mod towesds 8 aeens, Their B0% metisool  oand
chlorofom extraction of Andrographr peniculat did not
show  inliibition  against B, coli, P oeeuginosa o
8. aurewr. Henve, these findings are comtradictory to
present findings. These differences could be attributed 1o
the solvents wed in dw current study For extraction.
Memeover, the wsed strain of the baoterss could also affect
the reeults significanth

Eiwrpole extracts from Curcarmg senrgga peodinced
infubition zones of 8.5 mm ageinst 5. aurers, 10.5 mm
against &, ceresr and 9.5 mm against P, aeriginosa,
Extragts from Al sofivies inhibata both B e and
F. aerugmasz, respectively with T mm infubition zones,
Ethanolic extracts prepased from fermented bean and
fermeated extract only inhilbated P geruginoes with 7 and
& mm inhibition zomes, respectively. Ethanolic extracts
from many plant sources have been shown to have
biological activity against bacteria. For oetnce, the
athanolw extrmots from fhes (W assar- Abbas and Halkoman,
2004) are inhibitory fowards gram positive and gram
mepatwe  booterma. A comprehenswe review  of the
baological activities of Ffwe extracts detarls the promismg
potential of the extracts of parts of this plant | Rayne and
Mazza, 20T,

P\eptiden'Frmin extraots from Al um sefivon showed
prormising results with 15 mm inhilstion zones against
E. coli 28 mm ga.irut 5 awes, 163 mm aEa.in.'ll
E. coreur and 9 mm against P aeruginess, Extracts from
Moweordica charanrie weare mare eelective and showed
inhabition cedy against B cordes and P aermyginosa with
Sand 10mm mhution zones, respectively, Present results
are in agreement with those of Goesh er of. {2008) who
showwed that ageows exiracts are generally less potent in
their bacactivity than methanolic extracts

CONCLUSION

Biwnobe extracts of Asdrographiz  paniculata
exhibited some degree of anbbactecial activity bowards
F. aeruginosa, B awens and B, cerens However, s
peptide’protein extract id not produce any infebition
twards  the bactesia species  tested.  Peptide/protein
extract of Allim safivon exhbiied a strong mhibition
zone agamnal both gram megative and gram  positive
bacteris g s ethanolic extract only produced o small
degres of inlubition against B cereus and P, aeruginesa,
The prasrticular eomprouid responsible for the mhibitien in
each case s undergoing, characterization by wsing Hgh
Performance Ligquid Chromatography (HPLC) and mass
specirometry.
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Antimicrobial Activity of Some Medicinal Plants from Malaysia

Koshy Philip, Sri Nurestri Abd Malek, Wirakarnain Sani, Sim Kae Shin, Saravana Kumar,
Hong Sok Lai, Lee Guan Serm and Syarifah N.5.A. Rahman

Institute of Biological Sciences, Faculty of Science, University of Malaya,
50603, Kuala Lumpur, Malaysia

Abstract: Problem statement: About 32 extracts from eight selected medicinal plants, namely
Pereskia bleo, Pereskia grandifolia, Corcoma aemginosa Roxb., Corcuma zedoria, Carcuma mangga,
Curcuma inodora aff. Blatter, Zngiber officinale var. officinale (jahe gajah) and Jingiber afficinale
var. mbrm (jahe emprit) used by Malaysia traditional health care systems were screened for their
antimicrobial activity against both Gram-positive bacteria and Gram-negative bacteria using agar disc
diffusion assay. Approach: The efficacy of the extracts was compared to the commercially prepared
antibiotic  diffusion discs. Results: No inhibition was observed with the water fractions.
Conclusion/Recommendations: None of the plants tested showed inhitition against Fscherichia cali

Curcuma mangga showed some remarked inhibition against the bacteria used in this study.

Key words: Antimicrobial activity, agar disc diffusion assay, Malaysia medicinal plants

INTRODUCTION

Matural products perform varbous functions, and
mary of them have interesting and useful biological
activities™. There are more than 35,000 plant species
being wsed in various human cultures around the world
for medicinal purpose. In Peninsular Malaysia, 1,200
species of higher plants and 2,000 species in Sabah and
Sarawak are reported to have medicinal value and have
been used for generations in various traditional health
care sg,slems's. Researchers are increasingly turming
their attention to natural products looking for new leads
to develop better drugs against cancer, as well as viral
and microbial infections™ ¥

This study reports a screening programme of 32
methanolic extracts and from elght medicinal plants in
Malaysia for their antimicrobial pripperties against two
Cram-positive  bacterla  and  two  Gram-negative
bacteria. These plants included two families namely
Cactaceas (FPereskia bleo and Pereskia grandifolia) and
Zingiberaceae (Corcuma aemiginosa Boxb., Curcoma
zedoria, Corcuma mangga, Cercuma inodora aff.
Blatter, Zingiber officinale var. officinale and Zingiber
afficinale var. mbrum). There were no previous repors
of antimicroblal study on Pereskia bleo, Pereskia
grandifolia, Curcoma mangga and Corcuma inodora
aff. Blaiter.

There were numerous  antimicrobial — studies
conducted on both essential oils and extracts of
common ginger (Zngiber officinale var. officinale).
However, there &5 no report on the antimicrobial
activity of the variants of Jngiber officinale such as
jahe emprit (Zingiber officinale var. mbrum) and jahe
gajah (Zingiber officinale var. afficinale). Sofia et 2l
reported that the ginger extract showed insignificant
antibacterial — activity  against  Fscherichia  colf,
Saphylococcus awrews and Racillus cerens.  In 2003,
Lopez e ai™. reported that essential oil of ginger
showed weakest inhibdtion against selected bacteria and
fungl whilst Rath es 1™, roported that essential oil of
ginger did not show any inhibitlon on the tested
pathogens in their study.

Extracts of Courcuma aeruginosa obiained from
supercritical fluld extraction have shown negligible
inhibitlon activity against Gram negative bacteria
Fscherichia coli and yeast Malassezia furful™ . from
Vietnam, however, isolated sesquiterpene constituents
from the petroleum ether extract of Curcuma
acrnginosa and found that these compounds have a
broad spectrum of antimicrobdal activity. There are a
number of papers reporied the antimicrobial activity of
the essential oil of Curcuma zedoarda apainst Gram
positive and negative pathogemic ﬂ:lcrt:nt:fg;;u']I_'r.m-z'E"]2 15
reported that petroleurn ether, hexane, chloroform,
acetone and ethanolic extracts of Cwowma zedoaria
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exhibited antibacterial and antifungal activity whilst
Phan et al.™ isolated sesquiterpene constituents from
the petroleum ether extract of Curcuma sedoaria which
showed active inhibition against Candida albicans.

MATERIALS AND METHODS

Plant material: Eight traditional medicinal plants used
in this study were Pereskia bleo, Pereskia grandifolia,
Curcnma  aeruginosa  Rodb., Curouma  zedorda,
Curcuma mangga, Curcema inodora aff Blaiter,
Lingiber officinale  var  officinale  and  Zingiber
afficinale var. mbrm. These medicinal plants were
chosen based on their traditional medicinal wse and
reported  biological activities. The fresh leaves of
FPereskia bleo amd Pereskia grandifolia were collected
from Petaling Jaya, Selangor, Malaysia in May 2007.
The rhizomes of Corcuma aeruginosa, Curcoma
mangga, Jingiber officinale var. officinale and Jngiber
officinale var mbmm were obtained from Jogjakarta,
Indonesia in 2006. Whereas both thizomes of Curcnma
zedoaria and Curcuma inodora were obtained from
MARDI Kluang Johor, Malaysia in January 2007.
They were identified by Professor Dr. Halijah [brahim
of Institute of Biological Sciences, Faculty of Science,
University of Malaya, Malaysia and voucher specimens
were deposited at the herbarium of the Institute of
Biological Sciences, Faculty of Science, University of
Malaya, Kuala Lumpur, Malaysia.

Extraction of plant material: The fresh samples were
washed, dried and ground to fine powders using a
blender. The dried, ground samples were then soaked in
methanol (1.5 L) for 3 days at room temperature. The
solvent-containing  extracts were then decanted and
filtered. The extractions of the ground samples were
further repeated (2x) with methanol (1.5 L each time).
The filtrate from each extraction was combined and the
excess solvent was evaporated under reduced pressure
using a rotary evaporator to give crude methanol
extracts. The methanol extracts were further extracted
with hexane to give hexane-soluble fractions and
hexane insoluble residues. The hexane-insoluble
residues were further partitioned between ethyl acetate-
water (ratio 1:1) to give ethyl acetate-soluble fractions.
The water layers were freeze-dried to give water
fractions. All the extracts and fractions were stored at
4°C for determination of antibacterial activity.

Test microorganisms and microbial culture: Four
bacterial strains were used in this study: Gram negative
bacteria; Fscherichia coli, Psendomonas asruginosa,
Gram positive  bacteria;  Staphylococons  aureus,
Bacilhs  subilis. The test microorganisms were

obtained  from  the Microbiology  Laboratory,
Microbiology Division, Institute of Biological Sciences,
Faculty of Science, University of Malaya, Malaysia.
Bacterial strains  were cultivated at 37°C  and
maintained on nutrient agar (Difco, USA) slant at 47C.

Antimicrobial activity assay: Antimicrobial activity
wias determined against four bacterial pathogens by the
agar disc diffusion assay (NCCLS (National Committee
for Clinical Laboratory Standards), 2005). The crude
methanol and fractionated extracts were dissolved in
Dimethyl Sulfoxide (DM30) with the excepiion of the
water fraction and then antimicrobial effect of crude
methanol and fractionated exiracts were tested using
two  different concentrations. Petrl dishes (measuring
90 mm each side) containing 20 mL of mueller hinton
agar (OXOIDY). At the same time, § mm diameter sterile
Whatman Antibiotic disc were placed on the surface of
the inoculated agar plates, and then appropriate
concentration of the extracts in DM30 and water were
applied onio the discs, 50 and 500 mg final
concentrations were obtained for each discs. The plates
were incubated at 37°C for 16-18 h. The antibacteral
activity was evaluated by measuring the zone of growth
inhibition surrounding the discs. Standard discs of the
antibiotic gentamycin (10 pg) and ampicilin (10 pg)
served as the positive antibacterial controls. Negative
controls were done using paper discs loaded with 20 pl.
of DMS0O and water. Afier that, the diameter of
inhibition zone was measured in millimeters by Vernier
Calipers. All tests were repeated three times to
mirdmize test error. An inhibition zone of 14 mm or
greater (including diameter of the disc) was constdered
a5 high antibacterial actlvlt}'“ 1,

RESULTS AND DISCUSSION

This study reporis the antimicrobial activity of 32
extracts from eight selected medicinal planis in
Malaysia against two Gram positive bacteria and two
Gram-negative bacteria, including Fscherichia calf,
Psevdomonas aermginosa, Staphylococcus aurens and
Bacillus subtilis. The results of the antimicrobial
activity of the investigated extracts are shown in
Table 1. Mone of the extracts showed activity against
Fscherichia coli. All the water fractions of the eight
selected plants showed no inhibition against all the
bacteria tested in this study. Cenerally, among the
investigated  extracts the ethyl acetale fractions
exhibited the highest antibacterial effect followed by
the methanol extracts.
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Table 1: Resalts of the antimiorobial tests of the imustigaiod plants in agar diffision asay
Inhibition zone (mm)® against

Phnt species Fxtracts ffractions  Concentration {mg mL ') Ec Fa Sa B
FPormia boo Meatianal 50 B3 -
L] 1] -
Hoxam 50 - - -
L] a5 - B2
Ettryl acetate 50 T3 - .
5 85 - B
Wager &0 -
500 -
Poreakia grand! fola Meattanal 50 -
500 -
Hexame 50 -
500 -
Etiryl acetate &0 -
50 1] 8.2 BE
Wager 50 -
500 -
Coroma aenggives Kol Mathanal 50 - -
50 70 -
Haxarm 50 TE -
L] 15 7.5 -
Etiryl acetate 50 - - 10
5 T8 B.7 9.0
Water 50 - - -
500 -
C wroma zedoaria Matianal &0 - -
L] 70 -
Hoxare 50 - 7.8 -
5 7 BS BE
Etiryl acetate 50 - - -
L] - B2
Water 50 - -
500 . - -
£ mronma mangga Methanal &0 T2 7.5 213
500 110 105 1a3
Haxare 50 85 T 113
L] 150 8.5 136
Etiryl acetate &0 - 7.0 BT
500 115 5.0 137
Wator 50 - - -
500 - -
 wroma ivcdora afft Mathanal 50 - - 73
Elartar 5 T8 Bl B
Hexame 50 - - -
50 T BT -
Ettryl acetate 50 - - 1.5
L] T8 1o 9.0
Wager 50 - - -
5 -
Zingiber officinale Metianal &0 -
var. rudom 500 -
Hexam 50 -
500 -
Etiryl acetate 50 - -
5 - 5
Wager 50 - -
L] -
Limgiber officinale Matianal 50 - - -
var. oiff amale L] T2 - 13
Hoxam 50 - - -
500 -
Etiryl acetate 50 - -
5 7.3 TR
Water 50 - -
500 - - - -
(Gentarmyrin, 10 pgidisc mr 180 20 190
Ampicilin, 10 pgidEc NT 125 arn IRE

E.c Esdrichia col;, Fa: Fravomonas aengines; Sa: Saphylecorus aurens; S5 Sacillos subtidis - o activiy; NT: Mot Tested, Negative matrols did not show
amy activizy, * Inhibition zones i luding the diameter of the paper disc (B mm)
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The most pronounced activity with inhibitlon zones of
mone than 14.0 mm was shown by methanol exiract
(inhibition zone 19.3 mm against Bacillus subulis at
concentration 500mg mL™") and hexane fraction
(imhibition zome 150 mm against  Prendomonas
aemyginosa al concentration 500mg mL™") of Curcwma
mangga. In addition, the methanol exiract of Curcuma
mangga had a remarked sensitivity towards
FPsendomonas aemginosa and Saphylococos awreus,
with inhibition zomnes 130 and 105 mm at
concentration 500 mg mL™" respectively. The hexane
fraction of Curcwma mangga also showed significant
antimicrobial activity against Staphylococcus awrens
and Bacillus  subslis  with inhibition zones 9.5 and
13.5 mm at concentration 500 mg ml"respectively
whilst the ethyl acetate fraction showed inhibition
against Pseudomonas  aeruginosa,  Staphylococcus
aureus and Bacillus subtilis with inhibition zones 11.5,
9.0, 13.7 mm respectively at concentration 500 mg
mL~". When the concentration of the extracts were
decreased from 500-50 mg mL™" slight decrease in
inhibition  zones  were  observed. A recemt
phytochemical study of Curcowma mangga revealed the
presence of labdane-type diterpene compounds and
these compounds are similar (o those that have been
reported to possess strong antimicrobial activity against
Gram Eusjmfe, Gram negative bacteria and pathogenic
fungi™"_ It s likely that the presence of this type of
compounds may have contributed to the antimicrobial
activity of Curcema mangga.

At concentration 500 mg mL!, the methanol,
hexane and ethyl acetate extracts of Curcuma inodora
showed inhibition against Fsendomonas aernginosa
and Staphylococcus aurews.  The methanol and ethyl
acolate extracts of Curcwma inodora also  showed
modest inhibition against Bacilles sebiilis at both
concentrations of 500 and 50 mg mL ™",

The methanol, hexane and ethyl acetate extracts of
Pereskia bleo, at the concentration of 500 mg mL™,
exhibited modest inhibitlon  against  Psendomonas
aeruginosa at 9.8, 9.5 and 8.3 mm, respectively. When
the concentrations of these three extracts are lowered to
30 mg ml" a slight decline in the inhibition zone were
shown by the methanol and ethyl acetate extracts whilst
the hexane extract showed no inhibition at all (Table 1).
The hexane and ethyl acetate extracts of Pereskia bleo,
at the concentration of 500 mg mlL’', also showed
modest inhibition against Bacilles subeilis at 8.2 and 7.8
mm, respeciively. However, only the ethyl acetate
extract of FPereskia grandifolia showed some
antimicrobial activity against Peendomonas aeniginosa,

Saphylococcus  aurens  and  Bacillus  subulis  at
concentration of 500 mg mL™".

Antimicrobial activity of jahe gajah (Zngiber
afficinale var. officinale) showed no inhibition against
all the bacteria wsed in this study except a small
inhibition zone of 7.5 mm against Sacillus sebalis at
concentration 500 mg mL~". The methanol extract of
jahe emprit (Zingiber officinale var. mbrm) showed
inhibition  against  Peewdomonas aemiginosa and
Bacillus subtilis whilst its ethyl acetate extract inhibited
the prowth of Siaphvococcus avrens and Bacillus
suheilis at concentration of 500 mg mL™" (Table 1).

At concentration of 500 mg mL~', the methanolic
extract of Curcuma zedoaria exhibited antimicrobial
activity against Psendomonas aernginosa whilst the
ethyl acetate extract of Curcuma zedoaria showed
antimicrobial activity against Bacillus subeilis.  The
hexane extract of Cuwrcuma zedbarda, however, s
observed to inhibit the growth of Pendomonas
aeruginosa, Siaphylococons  awress and  Racillos
subeilis al concentration of 500 mg mL™". There is a
slight decrease in inhibition of Saphylococas anrens
by the hexane extract of Curcuma  zedoada
concentration of 50 mg mL™",

The ethyl acetate extract of Cwrcuma aeruginagsa
showed inhibitlon against Psewdomanas aemginasa,
Saphylococcus  awrens amd  Bacillus  sbtilis at
concentration of 500 mg mL.~" while at 50 mg mL !, its
ethyl acetate extract showed inhibition against Bacilfus
subtilis.  Both hexane and methanolic extract of
Corcuma aernginosa showed  antimicrobdal activity
against Mseudomanas aeruginasa and Staphylococcus
aures with inhibitlon zones of 7.5 mm each, at
concentration of 500 mg mL~". The hexane extract of
Corcuma aemiginosa also showed antimicrobial activity
against Mseudomonas aeryginosa with inhibition zone
of 7.2 mm at concentration of 50 mg mL™".

CONCLUSION

Currema  mangga  exhibit some degree  of
antibacterial activity towards Prendomonas aemginasa,
Staphylococcus anrews and Bacillis subeilis. Thus, it
shows that some of the medicinal planis used in
traditional ~ medicine  are  potentally  effective
antimicrobial agents. None of the plants tested in this
stwdy inhibited the prowth of Fscherchia cali.
Investigation of the antimicrobial compounds in
Curcuma mangga 15 now underway. The resulting
information will contribute to a better understanding of
the antimicrobial activity of the plant.
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