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ABSTRACT

Native vegetables are still widely consumed by the people in North Borneo. However,
some plants may contain plant toxicants which could lead to adverse health effects.
This study was carried out to survey the native vegetables consumed by the Dusun
ethnic group in Sabah and to their potentially toxicity. Determination of the
potentially toxic native vegetables was done through interviews of plant informants.
The potentially toxic native vegetables identified for this study were Giganthochloa
levis, Schizostachyum brachycladum, Schismatoglottis ahmadii, Colocasia esculenta,
Colocasia gigantean, Schizostachyum blumei, Schismatoglottis motleyana, and
Bambusa bulgaris. Quantification of cyanogenic glycoside and oxalate were done by
using picrate method of analysis and oxalate kit, respectively. Qualitative tests were
conducted to detect the presence of glycoside and oxalate in the native vegetables
samples. There were nine species of potentially toxic native vegetables from the
Poaceae and Araceae family identified by the plant informants in Ranau, Tambunan
and Kuala Penyu. The total hydrogen cyanide (HCN) content for raw samples of
Poaceae and Araceae species ranged from 298 - 948 ppm and 14 — 175 ppm,
respectively. A decrease in the total cyanide content was observed after the samples
were boiled whereby the percentage of total cyanide content reduction in all samples
ranged from 71.4 — 95.2%. For oxalate, the total oxalate content ranged from 19.65
— 64.06 mg/100g for raw samples which decreased to 2.33 — 5.40 mg/100g after
boiling. Exposure assessment calculation showed that the exposure to cyanogenic
glycoside and oxalate from native vegetables consumption among the Dusun ethnic
in Ranau, Tambunan and Kuala Penyu are considered below the safe level. The
highest exposure dose for cyanogenic glycoside calculated accounted only 15.23%
from the ARfD among the male respondents and 18.60% from the ARfD among the
female respondents. For oxalate exposure, the highest dose of exposure calculated
for male respondents was 0.0270% from the reported fatal dose and 0.058% from
the reported fatal dose among female respondents. In conclusion, all nine species of
native vegetables in this study contain cyanogenic glycoside and oxalate. However,
boiling the native vegetables before consumption may reduce the potential toxicity
of the native vegetables and reduce the exposure to a safer level.



ABSTRAK

POTENSI KETOKSIKAN SAYUR-SAYURAN TEMPATAN TERPILIH DARI
SABAH AND RISIKO PENDEDAHAN KEPADA MANUSIA

Sayur-sayuran tempatan masih lagi menjadi sumber makanan bagi penduduk di
Borneo Utara. Namun, sesetengah tumbuhan mungkin mengandungi bahan toksik
yang boleh memberikan kesan kepada kesihatan. Kajian ini telah dijalankan untuk
membuat survei tentang sayuran-sayuran tempatan yang diambil oleh kumpulan
etnik Dusun di Sabah dan menentukan sayur-sayuran tempatan yang berpotensi
menjadi toksik. Penentuan sayur-sayuran toksik telah dijalankan melalui temubual
dengan pakar tumbuhan di setiap daerah kajian. Sayuran-sayuran tempatan yang
berpotensi toksik yang diidentifikasi bagi kajian ini adalah Giganthochloa levis,
Schizostachyum brachycladum, Schismatoglottis ahmadi, Colocasia esculenta,
Colocasia gigantean, Schizostachyum blumei, Schismatoglottis motleyana, dan
Bambusa bulgaris. Kuantifikasi sianogenik glikosida dan oksalat telah dijalankan
menggunakan kaedah analisis pikrat dan kit oksalat. Pengukuran kualitatif telah
dijalankan untuk menguji kehadiran glikosida dan oksalat dalam kesemua sampel
sayur-sayuran tempatan. Terdapat sembilan spesis sayur-sayuran tempatan
berpotensi toksik dari family Poaceae dan Araceae telah diidentifikasi oleh pemberi
maklumat dari Ranau, Tambunan dan Kuala Penyu. Jumilah kandungan HCN untuk
sampel mentah spesies Poaceae dan Araceae adalah masing-masing dalam julat 298
— 948 ppm dan 14 — 175 ppm. Penurunan dalam kandungan sianida dilihat setelah
sampel dididihkan di mana julat penurunan adalah daripada 71.4 — 95.2%. Bagi
oksalat, jumlah kandungan oksalat berada dalam julat 19.65 — 64.06 mg/100g bagi
sample mentah dan menurun kepada 2.33 — 5.40 mg/100g selepas dididihkan.
Pengukuran nilai dedahan menunjukkan bahawa tahap dedahan hydrogen sianida
dan oksalat melalui pengambilan sayur-sayuran tempatan di kalangan etnik Dusun
di Ranau, Tambunan dan Kuala Penyu adalah dibawah tahap selamat. Dos dedahan
tertinggi bagi HCN yang dicatatkan hanya 15.23% darjpada nilai ARfD bagi
responden lelaki dan hanya 18.60% daripada ARfD di kalangan responden
perempuan. Bagi dedahan oksalat, nilai dedahan tertinggi bagi responden lelaki
adalah 0.0270% daripada dos kematian dan 0.058% daripada dos yang membawa
kematian di kalangan responden wanita. Kesimpulannya, semua Sembilan s€psis
sayur-sayuran tempatan dalam kajian ini mengandungi hydrogen sianida dan oksalat.
Namun demikian, kaedah pemprosesan yang betul sebelum pengambilan mampu
mengurangkan potensi ketoksikan oleh sayur-sayuran tempatan dan menurunkan
pendedahan ke tahap yang selamat.

Vi
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CHAPTER 1

INTRODUCTION

1.1 Native vegetables and their importance

Vegetables are necessary and highly recommended for daily life as it provides the
human body with the essential nutrients (Mohamed et a/, 2003). According to
Knudsen et a/. (2008), 30 types of plants deliver 95% of human daily intake of plant
food calories and the other 5% are delivered by another 300 other plants species.
There are foods traditional and well known in one country or region but maybe
unknown by others, hence known as the country’s or region’s novel food. Many wild
edible plants are nutritionally rich especially vitamins and nutrients which are
perceived to have health benefits (Ali-Shtayeh et a/., 2008; Herforth, 2010).

The largest ethnic group in Sabah; the Dusun ethnic group is selected for the
study. Approximately 70.6% of the Kadazandusun and Murut communities residing
along the eastern boundary of the Crocker Range National Park are actively involved
in gathering and consuming wild plants (Noweg et al., 2003). However, most of the
ethnobotanical researches in Malaysia are concentrated in Peninsular Malaysia and
more similar studies should be done in Sabah and Sarawak (Mat Salleh et al., 2000).
Furthermore, most studies emphasize on the consumption or uses of plants for

medicinal purposes.

1.2 Safety of native vegetables consumed among the Dusun ethnic
groups

The Dusun ethnic group is selected for the study as it is the largest ethnic group in

Sabah (Department of Statistics Malaysia, 2010). Moreover, according to Thompson

and Subar (2008), interviewers of the same ethnic background are preferable so that

dietary information can be more effectively communicated.



Poisonous plants are plants which may result in illness or death when
consumed. It can also be understood as poisonous plants which are able to disrupt
a normal health condition (Ingebrigtsen, 2010). Plant constituents which have
potential adverse effects in humans when planted or their products are ingested are
regarded as inherent food plant toxicants (Essers et al, 1998). Plants from the
Poaceae family have been reported to contain cyanogenic glycosides while plants
from the Araceae family have been reported to contain calcium oxalate (Vetter, 2000;
Oscarsson & Savage, 2006; Catherwood et al, 2007; Satya et al, 2010; Du et al.,
2012). For instance, acute cyanide poisoning due to hydrogen cyanide gas from
pickled bamboo shoots were reported in Thailand (Sang-A-Gad et al., 2011). Calcium
oxalate has been reported to produce irritating effects and swelling of some parts of
the gastrointestinal tract (Spillum and Muan, 2010; Du et a/., 2012). Bernhoft (2010)
stated that secondary plant metabolites which cause pharmacological or toxicological
effects in human and animals can be termed as bioactive compounds. Plants which
contain potent bioactive compounds are characterized as poisonous as well as having
medicinal values. Therefore, it is vital to understand the health benefits and/or
potential toxicity of these edible plants. In order to ensure safe usage of the individual
plant food item, the country or region’s knowledge and tradition on the handling of
the plant food are vital. It is so as some of the knowledge, way of consumption and
known intake level of the individual plant food items may be useful in the prevention

of acute or chronic diseases development (Knudsen et a/., 2008).

1.3 Problem statement

Scientific data and history of safe consumption for most plant foods are very difficult
to be obtained even though they may have been eaten for several hundreds of years
(Knudsen et al., 2008). There are also few initiatives and scientific data to establish
the safety of botanical products when used in food (Schilter et a/,, 2003). Some food
was assumed safe because no evidence of adverse effects has been reported over
time. Moreover, the community has acquired experiences in proper processing or
preparation method to safely consume the food (Knudsen et a/., 2008). In Sabah,
there are still lack of data which represent the range of dose consumption and toxicity
effect of native vegetables, despite several studies and surveys done on native plants

used for food and medicine by the local people of Sabah.



1.4 Hypotheses
The exposure level of hydrogen cyanide and calcium oxalate from native vegetables
consumption among the Dusun ethnic group in Sabah are lower than the acute

reference dose and the fatal dose, respectively.

1.5 Importance of the study

It is proposed that the input from this research can be used as a starting point to
further investigate the potential toxicity of native vegetables to its consumers in
Sabah. An exposure level of various toxic compounds due to consumption of native
vegetables mostly used by the people in Sabah and the range of safe dose
consumption can be determined for safer short and long term usage.

1.6 Objectives
This study was carried out with the objectives as follows:

1.6.1 To survey the native vegetables consumed by the Dusun ethnic group in
Ranau, Tambunan and Kuala Penyu.

1.6.2 To determine the potentially toxic native vegetables species consumed by the
Dusun ethnic group

1.6.3 To quantify the presence of toxic compound(s) in the selected native
vegetables including the different plant parts.

1.6.4 To estimate the human exposure level of the toxic compound(s) found in the

native vegetables.



