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Table 1 % yield and % moisture of crude ethanolic extracts of herbal plants
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Herb Plant parts % Yield of % Moisture of
extracts extracts

Allium sativum Bulbs 11.67 30.87
Alpinia galanga Rhizomes 15.70 11.49
Boesenbergia pandurata Rhizomes 8.50 5.17
Cassia alata Leaves 37.60 17.41
Centella asiatica Leaves 20.00 27.77
Garcinia mangostana Leaves 16.50 9.56
Garcinia mangostana Fruit peels 12.44 15.34
Musa sapientum Flowers 9.90 23.93
Musa sapientum Fruit peels 8.75 25.38
Musa sapientum Fruits 38.22 28.05
Ocimum tenuiflorum Leaves 26.30 29.45
Psidium guajava Leaves 41.05 12.05
Psidium guajava Fruit peels 8.00 20.68
Quercus infectoria galls 81.57 31.35
Uncaria gambir Extracts 78.04 22.03
Zingiber officnale Rhizomes 8.51 27.30
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Table 2 % yield and % moisture of crude aqueous extracts of herbal plants

39

Herb Plant parts % Yield of % Moisture of
extracts extracts
Allium sativum Bulbs 21.49 6.80
Alpinia galanga Rhizomes 2.69 5.63
Boesenbergia pandurata Rhizomes 3.17 5.96
Cassia alata Leaves 16.30 4.52
Centella asiatica Leaves 27.40 6.53
Garcinia mangostana Leaves 15.76 4.67
Garcinia mangostana Fruit peels 6.19 9.86
Musa sapientum Flowers 1.32 10.32
Musa sapientum Fruit peels 2.61 11.75
Musa sapientum Fruits 3.32 17.96
Ocimum tenuiflorum Leaves 19.62 7.72
Psidium guajava Leaves 30.09 6.64
Psidium guajava Fruit peels 5.64 9.33
Quercus infectoria galls 44.90 4.63
Uncaria gambir Extracts 32.08 3.48
Zingiber officnale Rhizomes 2.86 5.37
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diffusion

Table 3 Antibacterial activity of ethanolic extracts by Disc diffusion method

Herb Plant parts Inhibition zone (mm)
Lm. St. Sa. Vp.

Allium sativum Bulbs 13.00 - 12.00 -
Alpinia galanga Rhizomes - - - -
Boesenbergia pandurata Rhizomes - - 10.50 -
Cassia alata Leaves 15.00 - 18.00 -
Centella asiatica Leaves - - 10.50 -
Garcinia mangostana Leaves 13.50 - 13.00 -
Garcinia mangostana Fruit peels 12.00 - 12.50 13.00
Musa sapientum Flowers 15.00 15.50 - -
Musa sapientum Fruit peels 10.00 16.00 12.00 -
Musa sapientum Fruits - 19.50 - -
Ocimum tenuiflorum Leaves - - - -
Psidium guajava Leaves 11.00 11.00 12.00 -
Psidium guajava Fruit peels 12.50 10.00 11.00 10.50
Quercus infectoria Galls 20.50 16.50 18.00 17.00
Uncaria gambir Extracts 14.00 - 15.00 17.00
Zingiber officnale Rhizomes 11.00 18.00 12.00 -
Chloramphenicol 27.00 21.28 23.06 21.81
Ethanol - - - -

Lm. : L. monocytogenes, St. : S. typhi, Sa. : S. aureus, Vp. : V. parahaemolyticus

- : No inhibition zone
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Disc
diffusion
Table 4 Antibacterial activity of aqueous extracts by Disc diffusion method
Herb Plant parts Inhibition zone (mm)
Lm. St. Sa. Vp.
Allium sativum Bulbs 15.00 - - -
Alpinia galangal Rhizomes - - - -
Boesenbergia pandurata Rhizomes - - - -
Cassia alata Leaves 13.00 - 14.00 -
Centella asiatica Leaves - - - -
Garcinia mangostana Leaves 16.00 - 17.00 -
Garcinia mangostana Fruit peels - - - -
Musa sapientum Flowers - - - -
Musa sapientum Fruit peels - - - -
Musa sapientum Fruits - - - -
Ocimum tenuiflorum Leaves - - - -
Psidium guajava Leaves - - 15.00 -
Psidium guajava Fruit peels - 11.00 14.00 -
Quercus infectoria Galls 15.00 15.00 20.00 16.00
Uncaria gambir Extracts 12.50 16.50 12.50 15.00
Zingiber officnale Rhizomes - - 14.00 -
Chloramphenicol 27.00 21.28 23.06 21.81
Water - - - -

Lm. : L. monocytogenes, St. : S. typhi, Sa. : S. aureus, Vp. : V. parahaemolyticus

- : No inhibition zone
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L. monocytogenes

S. aureus V. parahaemolyticus

A 1 mséTuéTyaLmﬂﬁﬁﬂmmmsaﬁﬂﬁ%ﬁgu'lwsﬁ'aﬂmﬁmaa 1Ae3T Disc diffusion
Figure 1  Antibacterial activity of ethanolic extracts by Disc diffusion method

A : Positive control (Chloramphenicol)

B : Negative control (Ethanol)

C : Quercus infectoria
D : Uncaria gambir
E

: Musa sapientum (Fruits)
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L. monocytogenes

S. aureus V. parahaemolyticus

a2 mséTuéTyaLmﬂﬁﬁﬂmmmsaﬁﬂﬁ%ﬁgu‘lwsﬁamﬁ 1AgqT Disc diffusion
Figure 2  Antibacterial activity of aqueous extracts by Disc diffusion method
A : Positive control (Chloramphenicol)
: Negative control (Ethanol)
: Quercus infectoria
: Garcinia mangostana (Leaves)

: Psidium guajava (Fruits)

Sz e & A @ B o

: Uncaria gambir
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Table 5 Minimum inhibitory concentration (MIC) of ethanolic extracts

Herb Plant parts Bacterial tested MIC values (mg/ml) ’
Cassia alata Leaves Listeria monocytogenes 2.50
Staphylococcus aureus 2.50
Garcinia mangostana  Fruit peels Vibrio parahaemolyticus 5.00
Musa sapientum Flowers Listeria monocytogenes 0.08
Salmonella typhi 0.31
Musa sapientum Fruit peels Salmonella typhi 0.31
Musa sapientum Fruits Salmonella typhi 0.16
Quercus infectoria Galls Listeria monocytogenes 0.08
Salmonella typhi 0.31
Staphylococcus aureus 0.16
Vibrio parahaemolyticus 0.16
Uncaria gambir Extracs Listeria monocytogenes 2.50
Staphylococcus aureus 2.50
Vibrio parahaemolyticus 0.31
Zingiber officnale Rhizomes Salmonella typhi 031

* : by agar dilution method
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M3519N 6 A1 Minimum inhibitory concentration (MIC) mmmﬁaﬁ’ﬂauu”lwsé'wﬁw

Table 6 Minimum inhibitory concentration (MIC) of aqueous extracts

Herb Plant parts Bacterial tested MIC values (mg/ml) ’
Allium sativum Bulbs Listeria monocytogenes 2.50
Garcinia mangostana  Leaves Listeria monocytogenes 2.50
Musa sapientum Flowers Staphylococcus aureus 1.25
Psidium guajava Leaves Staphylococcus aureus 5.00
Fruit peels Staphylococcus aureus >10.00
Quercus infectoria Galls Listeria monocytogenes 0.62
Salmonella typhi 2.50
Staphylococcus aureus 0.62
Vibrio parahaemolyticus 5.00
Uncaria gambir Extracs Salmonella typhi 1.25
Vibrio parahaemolyticus 5.00

* . by agar dilution method
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Effect of inoculum level of Listeria monocytogenes on the antibacterial activity of
ethanolic extracts of Q. infectoria (1) and flowers of M. sapientum (2)
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Effect of inoculum level of Salmonella typhi on the antibacterial activity of ethanolic
extracts of Q. infectoria (1) and fruits of M. sapientum (2)
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Figure 7

Effect of pH on the antibacterial activity of ethanolic extracts of Q. infectoria (1) and
flowers of M. sapientum (2) against Listeria monocytogenes

@ control (7.2) W pH6.5 A pH7S5 @ pHBS5



6.00

5.00

4.00

3.00

log cfu/ml

2.00

1.00

0.00

Time (h)

log cfu/ml

Time (h)

NT 8 wammﬁm%ﬁ'@miﬁugﬂﬂmﬂ?aﬂm Salmonella typhi YVOIaTANAAIBT1UOA
vouuymil (1) nazrandniih )

Figure 8  Effect of pH on the antibacterial activity of ethanolic extracts of Q. infectoria (1) and
fruits of M. sapientum (2) against Salmonella typhi

@ control (7.2) W pH6.5 A pH7S5 @ pHBS5
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Figure 11 Effect of temperature on the antibacterial activity of ethanolic extracts of
Q. infectoria (1) and flowers of M. sapientum (2) against Listeria monocytogenes
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Figure 12  Effect of temperature on the antibacterial activity of ethanolic extracts of
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Figure 13  Effect of temperature on the antibacterial activity of ethanolic extracts (1) and
aqueous extracts (2) of Q. infectoria against Staphylococcus aureus
@ control @® 60 °c
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Table 7 Physical chemical and microbial quality of black tiger shrimp during chilling storage

Sample Treatment Storage time (day)
0 1 3 7 10 14
Control" pH 6.51 696 7.12 739 745  7.63
TVB (mg/100 g) 6.16 7.84  12.04 18.76  21.56 29.82
TVC (log CFU/ml) 384 642 715 285 456 449
S. aureus (log CFU/ml) - - - - - -
V. parahaemolyticus (log CFU/ml) - - - - - -
Control’ pH 648 692 7.06 734 741  7.62
TVB (mg/100 g) 6.23 7.42  10.08 12.32 16.38 22.96
TVC (log CFU/ml) 378 528 495 6.36 - -
S. aureus (log CFU/ml) - - - - -
V. parahaemolyticus (log CFU/ml) - - - - - -
S. aureus’ pH 650 7.04 715 766 174 7.6
TVB (mg/100 g) 6.02 8.68 1344 21.84 23.80 29.68
TVC (log CFU/ml) 410 530 7.90 521 524 4388
S. aureus (log CFU/ml) 345 5.38 5.27 4.73 4.75 393
S. aureus’ pH 649 7.01 713 752 771 793
TVB (mg/100 g) 5.88 8.12  12.74 1596 18.62 25.34
TVC (log CFU/ml) 333 443 3.8 - - -
S. aureus (log CFU/ml) 3.12 397 - - - -
V. parahaemolyticus*  pH 6.50 7.03 7.17 7.66 7.75 7.94
TVB (mg/100 g) 6.16 896 1344 2086 2450 31.64
TVC (log CFU/ml) 541 541 727 529 - -
V. parahaemolyticus (log CFU/ml) 4.15 482 299 294 - -
V. parahaemolyticusb pH 6.49 6.89 7.11 7.52 7.72 7.78
TVB (mg/100 g) 6.02 826 11.76 18.76 19.32 25.62
TVC (log CFU/ml) 4.54 4.10 3.12 - - -
V. parahaemolyticus (log CFU/ml) 3.77 393  2.70 - - -

* . with out herbal extract

b : with herbal extract



