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Heavy metal and microbial contaminations in herbal raw materials are the main problems of herbal
production due to contamination and pollution in agricultural areas, hence the high concentration of
chemical residues. This study focused on developing a space saving model for planting herbs with reduction
of contaminations and with the ability to control the levels of heavy metal and microbial contaminations
using Piper retrofractum Vahl. as a model plant. This study developed a pattern for planting Piper
retrofractum Vahl. in rectangular-shaped cement pots with a size of 30x100x30 cm. (width x length x height)
in one pot per five plants with a mixture soil free from heavy metal contaminants. The component of the
soil mixture contained soil, black chaff, and coconut flakes in a ratio of 1: 1: 1, and organic fertilizer contained
dry leaves, manure, and effective microorganisms in a ratio of 10: 1: 1, and the watering period has been set.
After 6 months of cultivating the dill, it was found that on average, 300 grams of orange Piper retrofractum
Vahl. can be harvested per pot. The study found that the heavy metal and microbial contaminations found
in Piper retrofractum Vahl. did not exceed the specified standards. Furthermore, it was found that the active
components using the fingerprint-thin layer chromatography method were just as efficient as those of the

standard herb.
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Figure 1 Plant nursery
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Figure 2 Piper retrofractum Vahl. planting
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Figure 3 Fruit of Piper retrofractum Vahl.
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Table 1 The heavy metal concentration in Piper retrofractum Vahl. and soil-based growing media

Heavy metals

Heavy metal concentration (mg/kg)

Standard value

P. retrofractum

Standard value Soil-based

Vahl. growing media
Arsenic (As) <4 Not detected <39 3.1+0.5
Cadmium (Cd) <03 Not detected < 37 Not detected
Lead (Pb) <10 < 0.050 < 400 15.9+0.7
Mercury (Hg) <0.5 <0.018 <23 Not detected

All data are expressed of three independent experiments.

nsmsvdeunsUuiloudeqduvislufiua
dmsunmsmsnaeunisUuilouteqaunislu
nad Ua lun1sdnwnd avsinisasrannd e 1)
Clostridium spp. 2) Escherichia coli 3) Salmonella
spp. kay 4) Staphylococcus spp. LLazL%’eliﬁ IWEJL‘?QJJEJ
waniifudenelsafiiedesiumaiuenmns Taun
Tspvioade omsiduie Wudu Fanrsasians

Yulowdogdun3ddazdulumuinueininsgiu

nsumd ewd e9dunid Ao Wunmanude 1)
Clostridium spp. 2) E. coli 3) Salmonella spp. W&
4) Staphylococcus spp. LLaxLﬁ'ﬁyaswmmmmwwulﬁ
TalLAiu 5.0x10° CFU/g (Food and Drug Administration,
2004) nan1sasavdeun1sUul sunudn nadva
fumzgnlumadedbinunsuudouneuteqgdunis
VNvila (Table 2)

Table 2 The microbial contamination in Piper retrofractum Vahl.

Microorganisms

Microbial concentration (CFU/g)

Standard value

Microbial contamination

Clostridium spp. Not found Not found
E. coli Not found Not found
Salmonella spp. Not found Not found
Staphylococcus spp. Not found Not found
Fungi <5.0x10° Not found

All data were expressed of three independent experiments.
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Figure 4 The TLC chromatogram of Piper retrofractum Vahl. (A) observed under normal lighting,

(B) observed under UV light at 254 nm and (C) observed under UV light at 366 nm

Lane 1: Piper retrofractum Vahl. (Standard)

Lane 2: Piper retrofractum Vahl. (Planting in container)

Adsorbent: Silica gel; Solvent system: Dichloromethane : Methanol = 9:1 (V)
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Table 3 The Rfvalue in TLC chromatogram of Piper retrofractum Vahl.

Detection TLC fraction

Rf value

Piper retrofractum Vahl.

Piper retrofractum Vahl.

(Standard) (Planting in container)
Normal lighting - -
uvas4 1 0.09 0.09
2 0.38 0.38
3 0.43 0.43
4 0.50 0.48
5 0.60 0.59
6 0.71 0.70
7 0.79 0.79
8 0.88 0.88
UV366 1 0.38 0.38
2 0.43 0.43
3 0.50 0.50
4 0.71 0.73
5 0.88 0.88
6 0.94 0.93
7 0.98 0.98

The Rr value difference of less than 0.05 (<0.05) was considered to be the same substance
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