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Antibacterial Activity of Peel Extracted from Magosteen (Garcinia Mangostana Linn.)

and Phlai (Zingiber Montanum Koenig) Root Extractedand Phlai Oil
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Abstract

Antibacterial activity and the chemical composition of mangosteen peel and phlai root extracted by macerationin 95%
ethanol and phlai oil extracted by using hydro-distillation were investigated in this study. The result showed that phlai
oil was the most effective in inhibiting growth of 8 tested bacteria (Staphylococcus aureus, Staphylococcus epidermidis,
Bacillus cereus, B. subtilis, Salmonella typhi, Pseudomonas aeruginosa, Serratia marcescensandEscherichia coli), by
broth microdilution assaywith the MIC less than 12.50 pl/ml. Major chemical composition in the oil were Sabinene,
Terpinen-4-ol, Terpinene and Pinene. The results of antibacterial testing suggest that the phlai oil could be used as
that the active ingredient in value added eco-friendly disinfectant products based on Thai traditional herb, replacing

some currently conventional chemical agents.
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Table 1 Antibacterial activity of mangosteen peel and Phlai root ethanolic extractsand Phlai oil.

Microorganisms

Zone of inhibition (mm)

mangosteen peel Phlai root Phlai oil Ref*

Gram positive

Staphylococcus aureus 11.7£ 0.5 104+ 0.4 10.8+ 0.7 16.2+ 0.6
Staphylococcus epidermidis 10.4+ 0.8 141+ 0.7 15.2+ 0.5 18.3+ 0.8
Bacillus cereus 12.6+ 0.4 15.3£ 0.5 16.2+ 0.6 20.5+ 0.7
Bacillus subtilis 9.5+ 0.7 7.6+ 0.3 9.3£ 0.3 17.8£ 0.5
Gram negative

Salmonella typhi 7.7+0.2 8.7+ 0.2 8.6+ 0.2 172+ 0.9
Pseudomonas aeruginosa 8.2+ 04 7.5+ 04 9.3+ 04 195+ 0.7
Serratia marcescens 8.4+ 0.5 8.6+ 0.3 9.7+ 0.2 154 +£05
Escherichia coli 9.6+ 0.8 8.4+ 0.6 10.5+ 0.7 17.8 £ 0.4

Data expressed as mean + standard deviation (SD) including the disc diameter (6 mm), All values were rounded to one decimal place,*

Positive control: tetracycline(30 pg/ml).
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Table 2 Minimum inhibitory concentration (MIC) of ethanolic extracts from mangosteen peel and Phlai root and Phlai

oil.
Microorganisms mangosteen peel Phlai parts
(ug/ml) root(pg/ml) oil(p/ml)

Gram positive

Staphylococcus aureus 6.25 12.50 6.25
Staphylococcus epidermidis 12.50 3.13 1.57
Bacillus cereus 3.13 6.25 3.13
Bacillus subtilis 6.25 25.00 12.50
Gram negative

Salmonella typhi 12.50 12.50 6.25
Pseudomonas aeruginosa 12.50 12.50 6.25
Serratia marcescens 50.00 25.00 12.50
Escherichia coli 25.00 50.00 12.50
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WAL 26.47% J89893NA8 (Z)-Ocimene (21.97%), Ter-
pinen-4-ol (18.45%), Y-Terpinene (3.86%), B-Phellandrene
(83.49%), Cis-Sabinenehydrate (3.00%) &2
[3-sesquiphellandrene (2.45%) adnglsfiausfiauas
ﬂ’%mmmwam:mmlﬂwaﬁﬂgﬂluﬂi:mﬂmml,%ﬂnﬁu
lawdlonnu lasaziinladanwidoueas Kamazeri
uazamiz® wudn lwaliansnanssin ﬂﬁﬁéf@ﬁmmnﬁ'q@ﬁa

2,6,9,9-Tetramethyl-2,6,10-cycloundecatrien-1-one Y
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&'@mug\iﬁqﬂ WU 60.77% 389893178 OL-Caryophyllene
(23.92%), Caryophyllene oxide (4.79%), 1,5,5,8-Tetrame-
thyl-12-oxabicyclo[9.1.0]dodeca-3,7-diene (3.32%) Was
Caryophyllene (2.03%)A2M0ULANG1IN WY DITHAUN
Usunmansnanszmelusiiiulwaili dwlylasnfiaan
AANBEAG 13U WuT inafianawizlan anwema
a’mqmnﬁmﬁm uazAsnIena 1uen
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anduldinasdsznounang Anuludiduwlne
R Sabinene, Terpinen-4-ol, Terpinene W& Pinene Lfia
dasnaIRaiinaisiiemzdiieaiinmu
mmgwmﬁ‘amﬂ%mmwu’hmminL'%méﬁumsaaﬂmﬂ
ﬂﬂé’utﬂﬁﬁdﬁ OL-Pinene (RT=5.550),0.-Terpinene
(RT=7.625), Y-Terpinene (RT=8.767), Sabinene
(RT=9.042) lLaz Terpinen-4-ol (RT=12.174) (Table 3 and 4)
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Figure 1 GC-MS chromatogram of Phlai oil
Table 3 Chemical profile of Phlai oil
Peak No. Compounds Rt Area % similarity
(min.) (%) (NIST database)
1 OL-Thujene 5.435 0.57 97
2 OL-Pinene 5.597 1.97 98
3 Campene 5.953 0.05 88
4 Sabinene 6.566 58.49 96
5 [-Pinene 6.645 3.24 97
6 [B-Myrcene 7.003 1.71 97
7 OL-Thujene 7.345 0.09 96
8 Ol-Terpinene 7.671 2.15 95
9 Cymene 7.885 0.59 96
10 [3-Phellandrene 8.000 2.63 92
11 Eucalyptol 8.074 1.26 98
12 Y-Terpinene 8.822 4.27 96
13 Sabinene 9.058 0.44 93
14 Terpinolene 9.642 0.72 96
15 Linalool 9.955 1.24 95
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Peak No. Compounds Rt Area % similarity
(min.) (%) (NIST database)

16 Sabinene 10.569 0.27 91

17 Sabinene 11.080 0.17 89

18 Terpinen-4-ol 12.183 14.61 93

19 OL-Terpineol 12.600 0.28 93

20 trans-Piperitol 12.750 0.05 79

21 Y-Terpinene 13.134 0.07 80

22 Linalool acetate 14.657 0.82 94

23 OL-Terpineol acetate 17.914 0.55 90

24 Zingibene 23.244 0.24 89

25 B-Sesquiphellandrene 24.282 3.31 91

26 Y-Elemene 25.466 0.19 85

Table 4 Chemical composition of Phlai oil
Compounds Rt(min) Calibration curve R’ Content (g/L) Percentage (%)
OL-Pinene 5.550 Y =3x10°X + 2 x 10° 0.9999 0.88 +£0.01 0.39
OL-Terpinene 7.625 Y =2x10°X + 3 x 10° 0.9999 1.40 = 0.02 0.62
Y-Terpinene 8.767 Y =2x10°X + 1 x 10° 0.9970 3.08 £ 0.13 1.36
Sabinene 9.042 Y =4 x 10'X + 12045 0.9996 210.66 + 2.14 92.68
Terpinen-4-ol 12174 Y =2x10%X -1x 10° 0.9984 11.294+1.16 4.96
Data express as meantstandard deviation (n = 3)
et einmulnadieeias Ge-Ms lag ajUwamnanas
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