Nutritional Values and Chemical Constituents of Stinging Spines of
Dasyatis spp. Used in Traditional Medicine in Myanmar
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Abstract

Powder of stinging spines of Dasyatis spp. were tested for the presence of macroelements,
microelements, toxic elements and proximate analysis were also determined. Chemical analysis
revealed the presence of calcium 26.55+0.1%, sodium 1+0.004%, magnesium 0.98+0.002%,
chlorine 3.28+0.02 % and iron 0.001+0.0002% in the Dasyatis spp. respectively. Proximate
analysis showed that Dasystis spp. contained moisture 5.04+0.014%, ash 69.30+0.014%, water
soluble ash 68.95+0%, acid insoluble ash 28.55+0%, carbohydrate 0+0.001%, protein
32.40£0.04%, fat 0.5+0.0004% and fiber 0.51+0.002% respectively. Proximate analysis showed
protein present in considerable amount and ash content was found to be high in this sample and
chemical analysis showed calcium in highest quantity. Heavy metals were not found in this
sample. Moreover, mineral and element contents were also examined with more reasonable
concentration in these animal parts. On the whole, it indicated that these animal parts used in
traditional medicines are harmless and even promote general wellbeing of those who are relying
on these medicines. However, as these parts come of natural living assets, there is a need to
consider synthetic materials as substitute since in the long run, might impose a threat to these
living assets.
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Introduction

In Myanmar, stinging spines of Dasyatis spp. is also called Lake kyauksu: which are
commonly used in Myanmar Traditional Medicine formulation (TMF). The stinging spine of
Dasyatis spp. is ingreident of TMF-9 HsidulaHsei: ,TMF-10 Hsishwin Wan HnouHsei:, TMF-
11 MoukeHse:i: and TMF-21 HsiHsei:phyu.

Ray species were caught at landing sites and fish markets in Hlaing Gyi (Ayeyarwady
Region), Yangon (Yangon State), Dawei, Myeik and Kawthaung Towns (Tanintharyi Region),
the villagers of Thayawtathangyi Island (Don Pale, Lin Long and Palawar Villages) and
Langann Island (Langann Village) (also Tanintharyi Region) in Myanmar (BOBLME ,2015).

Spine characteristics of D.pastinaca were found to be average lengths, males 77 mm,
females 72 mm; total serrationsaverages, males 112; females 86; pb/STL averages,males 74%,
females 71%. Eight to 18 mm spaces on basesides; dorsal groove 85% spine length (Schwartz,
2007).

In Traditional Medicine in Myanmar, stinging spines of Dasyatis spp. was used by
rulers of early Myanmar dynasties. The powder form of Lake kyauk su: has been given to
remove toxin from the body and increased energy power, salty and cool in nature. It also used
in the treatment of traditional medicine for fever with delirium, dysuria, chornic rheumatism,
oliguria, kidney stone, fistula, gonorrhea, leprosy, venereal diseases in Myanmar traditional
medicine (Ashin Nagathein, 1972).

The present study has been under taken to identify the animal source commonly used in
Traditional Medicine in Myanmar and to investigate the nutritional values and chemical
constituents of stinging spines of Dasyatis spp. used in traditional medicine in Myanmar.
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Materials and Methods
Study Period
The study period lasts from July 2017 to May 2018.

Samples Collection

Stinging spines of Dasyatis spp. were purchased locally from Baja Hsei: zain
(traditional medicine shop) which were collected from Myanmar coastal water have been
recorded from Hlaing Gyi (Ayeyarwady Region), Yangon (Yangon State), Dawei, Myeik and
Kawthaung Towns (Tanintharyi Region), the villagers of Thayawtathangyi Island (Don Pale,
Lin Long and Palawar Villages) and Langann lIsland (Langann Village) (also Tanintharyi
Region) Ngapli, Coco Island locations in Myanmar.

Samples Preparation

The samples 150g of stinging spines of Dasyatis spp. were first washed thoroughly with
distilled water and then washed with sterile water mixed, they were with 3cclime juice and
washed with sterile water to remove the foreign matters and then sample is dried at drying
condition in oven. One hundred and fifty grams of samples were crushed into smaller pieces
and then make powder by blender. The powder was sieved using a stainless steel sieve to get
fine powder and then sterilized for an hour in the air oven at 105°C and stored in bottles prior
to analysis. Proximate analysis, mineral composition and pharmaceutical product were carried
out on dried powder. The Proximate analysis was carried out according to the extraction
procedure of Association of official analytical chemistry (A.O.A.C, 2000).

Determination of Elements by Energy Dispersive X-ray Fluorescence
Spectrophotometer(EDXRF)

The elemental analysis of the powder and ash of Dasyatis spp. were carried out at the
SPECTRO X- Lab, the M.G.A Petrochemical Lab Mandalay, Myanmar and Chemistry
Department, West Yangon University. The determination of elements of the powder and ash of
Sepia spp. and Dasyatis spp. were used by the FP- Pellets-121997nel method. X-ray
fluorescence (XRF) plays an important role in elemental analysis.An EDXRF system consists
of several basic functional components: an x ray excitation source, sample chamber, Si (Li)
detector, signal processing and recording system.

Powder Dasyatis pastinaca }

Internal Shells of Ash of Sepia esculenta

Powder of stinging spines of Dasyatis spp. Ash of stinging spines of Dasyatis spp
Plate 1. Preparation of Powder and Ash of Sepia spp. and Dasyatis spp.
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Results

According to the findings of this study on these samples, higher concentration of ash
and considerable amount of protein were investigated in these samples (Table 1 and Fig.1).

Total ash content was found to be (69.30 + 0.014) followed by water soluble ash
(68.95%) and acid insoluble ash (28.55%) (Table 2, Fig.4).

The result for the mineral analysis indicated that calcium is the most abundant mineral
present in these samples. Sodium, magnesium and chlorine were found in reasonable amounts
in these samples. The content of potassium and sulfur were found in small amounts (Table 3
and Fig. 2).

Aluminum, silicon, iron, copper and zinc were also found in reasonable amount in the
powder of stinging spines of Dasyatis spp. Manganese was not found in this sample (Table 4
and Fig 3).

Arsenic, cadmium mercury and lead were not found in these samples (Table 5).

Table 1 Proximate composition of powder of stinging spines of Dasyatis spp.

Sr Valuel Value2 Value3 Value4 Value5 Mean+SD

R a7 N ) B W C SN S )

1 Moisture 5.17 5.04 4.12 4.59 7.71 5.04+0.014

2 Ash 61.30 71.30 69.26 71.34 68.10 69.30+£0.014
3  Carbohydrate 0 0 0 0 0.17 0+0.001

4 Protein 32.70 32.40 31.69 32.44 23.39 32.40+0.04
5 Fiber 0.51 0.51 0.51 0.51 0.15 0.51+0.002

6 Fat 0.50 0.43 0.49 0.40 0.48 0.5+0.0004

Table 2 Total ash, water soluble ash and acid insoluble ash contents of stinging spines of

Dasyatis spp.
Sr No. Parameters Quantity (%)
1. Total ash 69.30+£0.014
2. Water soluble ash 68.95+0

3. Acid insoluble ash 28.55+0
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Table 3 Percentage of macroelements involved in powder stinging spines of Dasyatis spp.
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Ii; Parameters Value 1l (%) Value2 (%) Value3 (%) Mean =SD (%)
1. Magnesium(Mg) 0.98 0.98 1.39 0.98+0.002
2. Sodium (Na) 0.67 0.67 - 1+0.004
3. Calcium (Ca) 26.55 26.55 47.94 26.55+0.1
4. Chlorine (CI) 3.28 3.28 - 3.28+0.02
5. Potassium (K) 0.04 0.04 0.26 0.04+0.001
6. Sulfur (S) <0.000012% <0.000012 0.68 0.68+0.004

Table 4 Percentage of microelements involved in powder stinging spines of Dasyatis spp.

Ij; Parameters Value 1 (%) Value 2 (%) Value 3 (%) Mean £SD (%)
1 Aluminium (Al) 0.01 0.01 0.31 1+0.002

2 Silicon (Si) 1.23 1.23 0.11 0.01+0.01

3 Manganese (Mn) 0.00 0.00 0 -

4 Iron (Fe) 0.06 0.06 0.10 0.001+0.0002
5 Copper (Cu) 0.00 0.00 0.01 0.0001+0

6 Zinc (Zn) 0.00 0.00 0 -

Table 5 Percentage of heavy metals involved in powder of stinging spine of Dasyatis spp.

Sr uantity 1 uantity 2 uantity 3

No Elements ° (%)y ° (%)y < (%)y Mean+SD
1 Arsenic (As) 0.00 0.00 - -

2 Cadmium (Cd) <0.00020 < 0.00020 - -

3 Mercury (Hg) - - - -

4 Lead (Pb) - - - -
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Fig. 1 Proximate composition of powder of stinging spines of Dasyatis spp.
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Fig. 2 Percentage of macroelements involved in powder stinging spines of Dasyatis spp.
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Fig. 3 Percentage of microelements involved in powder stinging spines of Dasyatis spp.
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Fig. 4 Total ash, water soluble ash and acid insoluble ash contents of stinging spines of
Dasyatis spp.
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Dorsal view of Stinging spine of Dasyatis spp. Ventral view of Stinging spine of Dasyatis spp.

Plate 2 Stinging spine of Dasyatis spp.

Discussion

Carbohydrate, fiber and fat contents were found to be very low in the powder sample of
Dasyatis spp. This confirms that sample is not a good source of fat. The contents of protein
were found to be considerable amount in these samples. Protein provides essential amino acids,
particularly important during growth and development, and it is a source of energy (Thomas et
al., 2004). The content of ash was found to be highest in these samples. It is a reflection of
total inorganic matter present in these samples and also indicates that these samples possess
abundant minerals like calcium which are essential for good health (Oloyede, 2008).

The result for these minerals analysis revealed that the powder of stinging spines of
Dasyatis spp. is a good source of macroelements. Especially calcium is the most abundant
mineral present in these samples. The high content of calcium confirms its medicinal role in
bone formation, calcium acts essential for the normal clotting of blood, by stimulating the
release of thromboplastin from the blood platelets. Calcium is an activator for several key
enzymes, including pancreatic lipase, acid phosphatase, cholinesterase, ATPases, and succinic
dehydrogenase. Through its role in enzyme activation, calcium stimulates muscle contraction
(i.e. promotes muscle tone and normal heart beat) and regulates the transmission of nerve
impulses from one cell to another through its control over acetylcholine production. Calcium,
in conjunction with phospholipids, plays a key role in the regulation of the permeability of cell
membranes and consequently over the uptake of nutrients by the cell. Calcium is essential for
the absorption of vitamin B12 from the gastro-intestinal tract (Reinhold, 1975).

Sodium and magnesium contents were examined and found to have reasonable
concentration in this study. Sodium is an extracellular cation involved in the regulation of
plasma volume and acid- base balance, nerve and muscle contraction. Magnesium like calcium
stimulates muscle and nerve irritability (contraction), regulation of intracellular acid-base
balance, and it also plays an important role in carbohydrate, protein and lipid metabolism
(Reinhold, 1975).

Small concentration of potassium is present in this study. Chlorine and Sulfur were also
found in more reasonable amount in these samples. They serve a vital function in controlling
osmotic pressures and acid-base equilibrium. Chlorine also plays a specific role in the transport
of oxygen and carbon dioxide in the blood, and the maintenance of digestive juice pH. Sulfur is



University of Mandalay, Research Journal, VVol.11, 2020 215

an essential component of several key amino acids. Sulfur is involved in the detoxification of
aromatic compounds within the animal body (Reinhold, 1975). The presence of these essential
minerals contributes to its medicinal values.

The element concentration was expressed as part per billion (ppb). However, for the
convenience of this study the results were also expressed in percentage. Manganese and copper
were not found in this sample. Aluminum, silicon, iron, copper and zinc were found in more
reasonable amount in the powder form of stinging spines of Dasyatis spp. Manganese was not
found in this sample. Zinc plays a vital role in lipid, protein, and carbohydrate metabolism.
Iron plays crucial roles in haemopoiesis, control of infection and cell mediated immunity. Iron
serves essential for oxygen and electron transport within the body (Reinhold, 1975).

Aluminum serves as antacids, astringents, buffered aspirin (Public health Statement,
2008). Silicon acts leukocyte activation, Coagulation and fibrinolysis cascades. It is not
support microbiological growth (COLAS, 1995). The presence of these minerals encountered in
powder form of internal shells of Sepia spp. and stinging spines of Dasyatis spp. can also be seen
as a good source of health.

In this study arsenic, cadmium, mercury and lead were not found in these samples.
Thus these samples have been found to be harmless to use as medicine.

Therefore The powder form of stinging spines of Dasyatis spp. has been given to
remove toxin from the body, increased energy power, salty and cool in nature and as stated in
Myanmar Traditional Medicine by Ashin Ngathein (1972), it can be used to treat fever with
delirium, dysuria, chornic rheumatism, oliguria, kidney stone, fistula, gonorrhea, leprosy and
venereal diseases.

Parts of these marine invertebrates are still used in the medicines of traditional medical
practice and found to be effective and the results of chemical analysis also clearly indicated
that, these parts are harmless and can be used safely and even promote the wellbeing of the
users of traditional medicine however there is still a need to convert to synthetic materials
because these raw materials currently in practice come from the natural living assets and might
impose a threat in future.
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