
INTRODUCTION

Hydrocarbons are organic compounds
derived from natural or anthropogenic sources.
According to Lopez and Villaizan1, only small
amounts of natural hydrocarbons are present in
the environment that has originated from
geochemical and biosynthetic cycle. Anthropogenic
activities make the largest contribution of
hydrocarbons in the environment. Examples of
anthropogenic activities resulting in hydrocarbons
entering the environment include oil tanker
accidents, offshore drilling and tank cleaning2. Total
petrogenic hydrocarbons (TPH) is the total
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ABSTRACT

A study was carried out in the Dungun River basin, southern South China Sea coastal
area, during the period of March-July 2003 to determine the distribution of total petrogenic
hydrocarbon (TPH). Surface water samples were collected and TPH determined using UV-
fluorescence spectroscopy. The results showed that the concentration of TPH was in the range of
2.0-40.8 µg/L (mean 12.9 ± 8.8 µg/L). The main source of TPH was probably due to the discharge
of effluents from at nearby palm oil factory. Based on the data recorded at other areas, the levels
of TPH in the present study were low. These results are useful for consideration in future pollution
studies associated with this area.

Key words: Surface water, total petrogenic hydrocarbon, anthropogenic input,
Dungun River basin, southern South China Sea (Malaysia).

hydrocarbon compounds associated with
petroleum sources or products. Some TPH such as
polycyclic aromatic hydrocarbon can cause
carcinogenic and mutagenic effect to the public
health3-5. Thus, determination and monitoring of TPH
in water bodies is necessary and important for
protecting ecosystem and human health.

Dungun River is the longest river in
Dungun and flows into the South China Sea near
town of Dungun, Terengganu, Malaysia (Fig. 1).
Dungun River is formed from many rivers including
the Telembuh, Lok, Loh, and Perlis Rivers.
Population density is concentrated at the towns of
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Dungun and Jerangau. This river basin is important
as a source of water for irrigation as well for
aquaculture, water supply and wastewater dilution.
There are no major industrial activities within the
basin with exception of a palm oil factory situated
near the Jerangau town.

There is no published data concerning the
TPH in the Dungun River basin currently available.
Thus, the aim of this study was to evaluate the
concentrations of TPH, in order to establish the
baseline record necessary for any future monitoring
programme and also to compare the result in this
region with other areas.

MATERIALS AND METHODS

Sampling was carried out from March until
July 2003. Surface water samples were collected at
8 sampling stations within the basin (Fig. 1) using
acid-cleaned glass bottles. After collection samples
were acidified to pH 2-3 using concentrated
sulphuric acid and transported back to the
laboratory. The analytical procedure was carried out
according to Parson et al.6. Briefly, water samples
were extracted three times with dichloromethane.
Extracts were combined and dried over anhydrous
sodium sulphate. It was then evaporated to dryness
in a rotary evaporator and the concentrated sample
was re-constituted in n-hexane. Extracts were stored
in glass vials and refrigerated (-4oC) until analysis
by spectrofluorimetry using 310 nm for excitation
and 374 nm for emission wavelengths. A calibration
curve was produced with a crude oil standard.
Method efficiency in recovering TPH from water
samples was carried out in the laboratory using
artificial seawater spiked with crude oil. Recoveries
from spiked samples were found to be 89±14%.
The data were then tested by two-way analysis of
variance (ANOVA) at 95% significance level to show
differences between sampling stations and dates
of sampling.

RESULTS AND DISCUSSION

The results for the TPH obtained during
the present study are summarized in Fig. 2. The
concentrations for the TPH were in the range of 2.0-
40.8 µg/L (mean 12.9 ± 8.8 µg/L). Statistical tests
showed that the TPH concentrations were

significantly different (p<0.05) between sampling
stations and dates of sampling. In general, higher
concentrations of TPH were clearly observed during
first sampling which was carried out during the rainy
season. This suggested that rainfall potentially
resulted in higher TPH due to terrestrial runoff into
the river. As reported by others, storm water runoff
from land area is a major source of addition
pollutants to the river system, thus increasing their
concentration in this system6-8.

In this present study, higher concentrations
of TPH were recorded at stations D5 and D6. The
possible source of TPH in these stations was due to
the presence of a palm oil factory in West Felda
Jerangau. Discharge of palm oil waste into the river
systems was observed during the sampling periods.
No studies have been carried out to date on the
relationship between palm oil wastes and TPH
concentration, as it was always associated with
petroleum sources or products9-13. In addition,
stations D7 and D8 which were located downstream
of Dungun River basin, showed higher
concentrations of TPH compared to the upstream
stations (D1 to D4). The Dungun River flows through
villages, farms and past a palm oil factory. It also
passes through the populated urban areas of
Dungun and Jerangau and receives and carries
different kinds of agricultural and urban solid and
liquid wastes produced by agricultural based
industries and domestic sewage. This could be a
result of continuous deposition of hydrocarbons
derived from different pollutant sources (petrogenic
and/or biogenic). Besides that, activities such as
sand digging at station D8 may introduce some TPH
into the river as a result of the discharge of oil from
the machinery used for excavation.

The levels of TPH in this study area shown
to be lower than those reported in other Malaysian
aquatic environments. Abdullah et al. recorded the
range of concentration from 5-386 µg/L at Malaysian
west coast of coastal waters9. Much higher
concentrations of TPH were found at the Strait of
Johor, Peninsular Malaysia which ranged from 25
to 2795 µg/L10. A recent study by Suratman et al.
recorded values of 4-121 µg/L at Setiu Wetland,
Terengganu11. In addition, the concentrations of TPH
were also lower compared to Bohai Bay, China
(23.7-508 µg/L)12, northwestern Arabian Gulf (1.2-
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Fig. 1:  Location of sampling stations in Dungun River Basin, Terengganu

Fig. 2:  TPH concentrations during the present study

546.4 µg/L)13 and U.K. marine water (1.1-74 µg/
L)13. The higher concentrations found in these
previous study areas where due to shipping
activities, oil transportation, urban runoff and land-
based waste water discharges. Oppenheimer14 has
suggested that if the level of TPH in the water
exceeded 100 µg/L should beconsidered to be
polluted. Thus, our results indicate that the TPH
concentrations in Dungun River basin have not yet
reached concentrations that could be considered
as ‘polluted’.

 In conclusion, the concentrations of TPH
in Dungun River basin ranged from 12.0-40.8 µg/L

(mean 12.9 ± 8.8 µg/L). Generally, the highest
concentrations of TPH were observed at the stations
situated at the middle of the basin and were
probably due to the discharge of effluents from a
palm oil factory. Some anthropogenic activities were
also likely to have contributed enhanced TPH
concentrations at the downstream stations of the
basin. It can also be concluded that the levels of
TPH in the study area were generally lower than
other selected study area. We suggest further
monitoring of this parameter should be carried in
order to allow effective pollution control assessment
in the future.
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