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EDITOR’S NOTE

Amidst adversities, the Cagayan State University at Aparri continuously engaged in the
generation of new science-based knowledge, innovations in fisheries and aquatic sciences,
as well as community-oriented researches.
The funded project of the team led by Dr. Molina was able to document existence and level
of heavy metal content and other contaminants in freshwater clam caught from the wild
and organically-cultured clams. The significance of the project greatly impacts food
security and sufficiency in the area. Meanwhile, the team of Prof Del Rosario provided us
robust insights and relevant findings on glass eel gathering at Gonzaga Cagayan. They
concluded that glass eel gathering is both a livelihood opportunity and a threat to
biodiversity, leaving recommendations for policy implementations. Processing procedure
has been presented in the product development of fish powder by Dr. Molina based on
locally produced flying fish. Still on product development, Dr. Velasco formulated an
aramang-based spread and documented consumer acceptability in the paper. Dr. Javier
revealed in his paper management practices, issues, and concerns relating to management
of Aramang fisheries as basis for designing and developing IT solutions. Another product
development project headed by Dean Battung has formulated aramang-based baked
products with malunggay. The team headed by Dr. Javier presented an analysis of the
assessments made in the study InFORMS – an IEC initiative to Knowledge-sharing and
utilization. In support to food security, Dr. Malana ventured in her paper DNA barcoding
of marine bivalve Meretrix Karibuyo in Northern Cagayan. Dr. Mata documented in her
paper factors of sexual and non-sexual risk-taking behaviours of College students.
.
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Level of Heavy Metal Content and Other Contaminants in Freshwater Clam (Batissa Violacea)
Caught from the Wild and Organically Cultured Clams
Lenimfa P. Molina, Ph.D. and Eunice S. Daluddung
Cagayan State University-Aparri Campus
Maura, Aparri, Cagayan
ABSTRACT: Cagayan River is the natural habitat of the endemic B. violacea (Clam) and this is also
cultured in pond at Cagayan State University-Aparri. Clams are among the healthiest seafood; thus it is one
of the target commodities for post-harvest technology since there are only a few processing techniques
employed for this particular resource. However, it is important to know if this commodity is safe to
utilize. Since clams are benthic filter feeders, they are meaningful indicators of the bioavailability of toxic
contamination. The physicochemical, microbial loads, and heavy metals concentrations on water provide
valuable information on the quality of water and its impact on the safety of clam living in the body of water.
This study attempted to determine the level of heavy metals and other contaminants where B. violacea
is gathered. Monthly monitoring of the physicochemical parameters using HI 91846 multi- parameter and
microbial analysis using the 3M petrifilm. Mercury and Cadmium level in clams and water were determined
using Cold Vapor Atomic Absorption Spectrophotometer and UV-VIS Spectrophotometer, respectively. The
results of the physicochemical parameters were compared to the Water Quality Standards for Freshwater
stipulated in the DENR Administrative Order 34, series of 1990. The results of the study indicated that out
of the five physicochemical parameters tested such as temperature, pH, Dissolved Oxygen, Total
Suspended Solids, and Total Dissolved Solids in the wild where B. violacea were collected, two
parameters passed namely temperature and pH wile D.O, TSS, and TDS exceeded the limit of the criteria
for Water Quality Standard under Class C. Thus, the low D.O and high TSS and TDS indicated an organic
pollution due to direct sewage effluents to the river. Results also revealed that the concentrations of heavy
metals such as mercury and cadmium in the tissue of B. violacea collected in the wild and in pond
were within the allowable limit set by US EPA, WHO, and FDA. However, continuous consumption
may lead to a serious health problem for consumers. The presence of E. coli and Total Coliform in
the surface water indicates that the water where B. violacea were collected is contaminated by fecal
matters wherein highest microbial counts were recorded in the stations near the residential areas which
implies human contribution to contaminants. Based on the data gathered on the physicochemical parameters
in pond where B. violacea is collected, it is concluded that the pond is suitable to grow B. violacea and no
E. coli bacteria detected in the Pond. However, the collected seedlings in the wild have already accumulated
heavy metals. Thus. The researcher’s recom mend to the local government unit of Lallo to utilize the results
of this study as a basis to protect the public from the possible adverse effect of continuous consumption of
the B. violacea. In order to enhance the quality of the river, strict implementation on the solid waste
management must be enforced especially communities near the river.

Keywords: B. violacea, water quality, physicochemical, microbiological, heavy metals, Cagayan River

I.

INTRODUCTION

Batissa violacea is an edible freshwater clam locally known as “cabibi”. It is an endemic species
of bivalves in Northern Cagayan particularly at the Cagayan River which is the longest river in the
CSU Aparri Research and Development and Extension Office
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Philippines. It is harvested from the natural growing area throughout the year and is currently collected
from the ten barangays of Lallo Cagayan namely; Magapit, Sta Maria, San Lorenzo, Catayuan, Tucalana,
Bagumbayan, Lafu, Fabrika, San Jose and Maxingal, and in Barangay Batalla of the municipality of
Camalaniugan. Batissa violacea thrives in shallow water area with a depth ranging from 0.67-2.80 meters
and a soil substrate of 99-100% sand (Layugan et al. 2013). This result, however, is in contrast to the study
of Mayor et al. (2016), who reported that B. violacea tends to inhabit at a water depth ranging from
1.75 to 6.20 meters which is deeper. The depth was due to the rehabilitation/dredging of the Cagayan
River done by the provincial government. “Cabibi” were collected using a dredging material known as
“tako”. The tako is made up of a triangular metal frame covered with ¼ inch metal screen with a mesh
size of ¾ at the base with a width of 2m long wooden handle. A bamboo wing termed locally as “linggit”
is placed on both sides of the boat with a size of 3.5 m x 1.5 m. This device (see figure 3), according to
the clam gatherers is used to control the strong current in the Cagayan River which would affect the
performance of the dredge. The peak months of gathering is during the summer season. The catch
depends mainly on the weather condition and also river water condition (high and low tide). Mayor et the
bivalves are being exploited before it could reach its maximum size. Another reason for the low CPUE
could be due to climate change.
Clams are among the healthiest seafood. A three-ounce serving (about 8 – 9 small clams) contains
only around 2 grams of fat and 100 calories. Packed full of healthy Omega 3fatty acids, clams are a great
way to relieve hunger and get an energy boost. Clams do contain a very small amount of cholesterol.
Clams are also extremely iron-rich food. The 3 – ounce serving contains about 24 milligrams of iron,
which is more than the recommended daily intake. Clams are also relatively high in protein, which is an
essential part of a balanced diet. The protein content is relatively high compared to oysters and scallops.
Clams are packed full of Vitamin B12, which is essential for a healthy nervous system. They also contain
large
amounts
of
Vitamin
C
that
helps
boost
the
immune
systems
(https://www.reference.com/health/health-benefits-clams-b5b9c8f409ef34d).
The calories in freshwater clam per 13g (1 cup edible part) is 7 calories. It is calculated to be
51Cal per 100 grams making 80 Cal equivalent to 156.86g with 0.73g of protein, 0.56g of carbohydrates,
0.13g of fat in 13g while being rich in vitamins and minerals such as Vitamin B12 and Copper
(http://slism.com/calorie/110297).
“Cabibi” is sold in the market in its fresh state. Price ranges from 140-150 pesos per kilo if the
supply is abundant and 170 to 180 pesos per kilo during the lean months. This species of clam is edible
and is one among the target commodities for post-harvest technology since there are only a few
processing techniques employed for this particular resource. The development of value -added products
from clam is imperative to increase more economic returns from clam production. However, it is
important to know if this commodity is safe to utilize. Since clams are benthic filter feeders, they are
meaningful indicators of the bioavailability of toxic contamination (Luoma et al. 1983) as cited by
Pehaim, 2004. Metals occur naturally in the environment but due to anthropogenic activities, the level of
concentration of these pollutants has been increasing with time and that there is a great tendency that
these pollutants could affect the organisms especially the filter feeders. Heavy metals effluence has been a
hot topic in environmental studies. The amount of heavy metal content in clams poses high risk to human
health due to the continuous consumption of contaminated bivalves.
B. violacea is popular and easy to culture. There is no published information yet on the level of
heavy metal content in this particular clam species. It was reported however by Aquilena, M. et al.
CSU Aparri Research and Development and Extension Office
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(2011), in their undergraduate thesis report that some traces of heavy metals, particularly mercury have
been found in some samples of clams they used in their research. No succeeding research studies have been
undertaken to verify this report. Cabibi is utilized as food by the people in Lallo and nearby municipalities.
It is served as a soup in their meals. Other forms of its utilization are simply sautéed and fried clams served
as viand during lunch or dinner. It also serves as a means of livelihood to fisher folks who gather and
markets this clam. This study was, therefore, designed to generate information on the extent of the level
of heavy metal and other contaminants of B. violacea harvested from Cagayan River and organically
cultured, by assessing the presence of some traces of heavy metals, microbiological examination and
physicochemical parameters in Batissa violacea and in the place where this species thrive.
OBJECTIVES
This study generally aimed to determine the level of heavy metals and other contaminants where
the B. violacea thrive. The specific objectives are: 1.) to determine water quality where the B. violacea are
harvested (natural habitat & CSU-A pond); 2.) to determine the levels of heavy metals (Cadmium &
Mercury) in water samples and flesh of B.violacea; and 3.) to determine the levels of total coliform and E.
coli contamination in water samples and flesh of B.violacea.
II.

METHODOLOGY

Study Area
The study areas are where the B. violacea naturally thrive. It covers two municipalities of Cagayan
Province (Lal-lo & Camalanuigan) and CSU- Aparri fishpond where clams are organically cultured. Five
(5) stations were established using Global Positioning System (GPS) along the downstream area of
Cagayan River: Station1 – Batalla; Station 2 – San Jose; Station 3 – Tucalana; Station 4 – Catayuan; and
Station 5 – Sta Maria.
Five stations were also established at CSU- Aparri fishpond where the organically cultured clams
are confined.
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Figure 1. Map of the Natural habitat where the B. violacea are harvested

Figure 2. Map of the CSU-Aparri pond where B. violacea are confined
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Species to be used
The Clam, Batissa violacea (Lamarck, 1806) is an economically and commercially important
bivalve species in Northern Cagayan utilized mainly for its flesh and consumed either boiled or fried. It is
a filter-feeding organism which is endemic species in the Cagayan River. Clam fishing represents a viable
source of income and livelihood for the local people of Lallo Cagayan. Furthermore, it constitutes an
important and cheap source of protein for the community. There is limited information on the safety of
this clam for human consumption. “Cabibi” were collected using a dredging material known as “tako”,
see Figure 1.

Figure 3. Dredging material for Batissa violacea locally known as “tako”
Monitoring of the Physico-Chemical Properties where the B. violacea thrive
Monthly measurement of temperature, pH, dissolved oxygen and Total Dissolved Solids (TDS) of
the two sampling sites (in-situ & fishpond) were monitored using multi-parameter. The water samples for
total Suspended Solids (TSS) were brought to the laboratory of the Department of Science and Technology
(DOST) – Region 2 wherein gravimetry method was used.
Collection of Water and Clam Samples (Microbial & Heavy Metals)
Water samples were collected from the two study sites at two depths, sub-surface (0.5 m) and
bottom. These water samples were brought to the laboratory for microbiological test and heavy metal
analysis.
Clam samples were obtained from the two sampling sites (in-situ & fishpond) on a monthly basis
from the commissioned fishermen’s catch and samples from the fishpond were collected randomly by
hand picking. The collected clam samples were brought to the laboratory for microbial test and heavy metal
analyses (Cadmium & Mercury).
Determination of Microbial Component in Water and Clam Samples
Water Samples - Collected water samples were brought to the CSU-Aparri laboratory for examination
on the presence of Coliforms and Escherichia coli. A commercially available 3M petrifilm for coliform
and E. coli determination were used. Using a pippetor, 1.0 mL of the water samples was dropped in the
petrifilm and spread using the spreader provided. The petrifilm were incubated at 30°C for 24-48
CSU Aparri Research and Development and Extension Office
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hours. The colonies of Coliform were counted after 24 hours and E. coli (blue colonies) was counted
after 48 hours and the data were recorded as number of CFU/mL (AOAC® Official Methods of
AnalysisSM #998.08 and #991.14).

Clam Samples – Collected clam samples from the gatherers were preserved and submitted to DOST
Regional office for microbial analysis.
Determination of Heavy Metal Content to Water and Clam Samples
A. Water Samples
Collected water samples were acidified using 10% nitric acid (1ml HNO3 per 1L of sample
solution. The samples were filtered through a 0.45 um micropore membrane filter.
Test for Cadmium. Pipette a 1.0 ml of Reagent Cd-1 into a test tube. Add 10 ml of the pre-treated
sample using pipette and mix then add the reagent Cd-2 (0.20ml) and mix. One micro spoon of reagent
Cd-3 was added and shakes vigorously until the reagent is completely dissolved. Leave to stand for 2
min (reaction time), then fill the sample into the cell and heavy metals was determined in the water
samples using UV-VIS Spectrophotometer.
B. Cadmium (Clam)
Sample Preparation: In the laboratory, the clam samples were cleaned to remove any debris and then
washed with distilled water. The total weight of each individual was measured to the nearest 0.1 g, and
the shell length of each individual clam were determined to the nearest 0.1 mm using vernier calliper.
The soft body parts of individuals were removed carefully dis-shelling the clams with a knife and then
rinsed. All samples were put separately in preserving bottles with proper labelling and were used for
analysis.
Digestion Process: Wet ashing method was performed to digest the clam samples. Before analysis, the
clam samples were oven dried at 100°C. About 0.5 g of the dried clam parts were placed in 125 ml
Erlenmeyer flask and 25 ml of distilled water. To this, 10 ml of a 1:2 mixtures of concentrated Nitric
Acid (HNO3) and Perchloric Acid (HCLO4) were added. The sample was boiled using magnetic stirrer
until the solution was clear. The clear solution was transferred to a 50 ml volumetric flask and the volume
doubled with distilled water and mix then filtered using 12.5 mm Dia of filter paper. The heavy
metals (Cadmium) were assayed using UV- VIS Spectrophotometer and the results were analysed in
triplicates.
B. Mercury (Hg) – Water and clam samples will be brought to the laboratory of the First Analytical
Services and Technical Cooperative (F.A.S.T) at Makiling, Calamba, Laguna to check for the presence
of mercury.

CSU Aparri Research and Development and Extension Office
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III. RESULTS AND DISCUSSIONS
Physicochemical Parameters where the B. violacea are naturally thrive and organically cultured
The results of the mean values of the Physicochemical parameters of the water samples where the
B. violacea naturally thrive from the five sampling stations on the Cagayan River covering the two
municipalities are presented in the table below. The average water temperature is presented in table 1 while
tables 2 and 3 display the variations in D.O concentrations and pH values. The results of the water salinity
and turbidity on the Cagayan River is presented in table 4.
Aquaculture production of B. violacea is practiced at Cagayan State University in which the main
goal of this project of the College of Fisheries and Aquatic Science (CFAS) is to sustain this endemic
species. The results of the physicochemical parameters where the B. violacea is confined was presented
in table 6.
Table 1. Average Water Temperature (°C) from five sampling stations in Cagayan River
Sampling periods
September
October
November
December
January
February
March
April
May
June
July
August
Average

Station 1
29.96
30.22
30.05
29.72
30.04
29.89
31.35
30.90
30.15
29.96
30.90
30.90
30.34

Sampling stations
Station 2
Station 3
30.05
30.19
29.89
30.00
29.74
30.07
29.91
29.74
29.68
29.63
30.02
30.10
31.30
31.65
31.00
31.08
30.06
29.94
30.05
29.94
31.00
33.40
30.20
28.90
30.24
30.39

Station 4
30.14
29.41
28.45
29.79
29.54
29.89
30.75
30.21
30.20
30.20
29.85
30.35
29.90

Station 5
29.85
29.29
29.64
29.50
29.96
30.10
30.90
30.42
30.16
30.16
29.80
30.05
29.99

Water temperature is one of the most important determinants of water quality because it has a direct
relationship to other physicochemical parameters. The water temperature in all sampling stations during
the study period ranged 28.00°C to 33.40°C, with a mean range of 29.59°C to 30.72°C with an
average temperature of 30.17°C (Table 1). For the period of March to August (dry season) and
September to February (wet season) the average temperature range was 29.59°C to 30.00°C and
30.06°C to 31.19°C respectively. The higher temperature was observed during the dry season compared
to wet season. However, the temperature increase for the whole period of the study is less than 3°C
(DAO -1990-34) which is within the National standard for temperature. The variation of water
temperature could be due to weather conditions that affect its temperature through water exposure. The
higher water temperature of 30.39°C recorded in station 3 was because of the shallow depth in this
sampling point compared to the other sites. Thus, water depth can be added as one of the factors for the
variation of temperature. The classification of water temperature on this study does not fall under the
Class C based on the report of (DAO, 2008) with a temperature range from 25-31°C as cited by Enguito,
et al., 2013. The water under this classification is used only for fishery, boating, agriculture, irrigation,
and livestock watering.
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Table 2. Average Water D.O (mg/L) from five sampling stations in Cagayan River
Sampling periods
September
October
November
December
January
February
March
April
May
June
July
August
Average

Station 1
4.85
5.13
5.84
4.69
4.2
4.43
4.39
4.89
3.38
3.3
4.89
4.32
4.53

Sampling stations
Station 2
Station 3
4.84
5.16
5.63
4.55
4.3
3.94
5.99
6.23
4.73
5.23
5.03
5.48
5.74
2.45
4.35
4.94
3.88
4.38
3.83
4.33
3.35
2.94
5.74
2.45
4.78
4.34

Station 4
5.53
5.26
3.43
6.29
4.56
4.86
4.8
4.43
3.76
3.66
2.43
4.8
4.48

Station 5
5.48
5.79
4.5
5.84
4.38
5.08
3.44
5.09
3.53
3.48
3.09
3.44
4.43

Dissolved Oxygen (D.O) is the amount of oxygen present in water. The Dissolved Oxygen (D.O)
concentration can be used to determine the quality of the water particularly in determining how polluted the
water is. The D.O of the water where B. violacea is collected ranged from 2.35 mg/L to 6.97 mg/L with a
mean range of 3.34 mg/L to 5.27 mg/L during the sampling periods with an average D.O concentration of
4.51 mg/L. As shown in table 2, the average D.O concentration in all sampling stations was below 5 mg/L
which is the standard requirement to aquatic organisms to live (DENR-EMB, 2014). This is similar to the
water quality in Estero de San Miguel and Estero de Quiapo in Manila which falls also in the lowest Class D
classification (Orozco & Zafaralla, 2012). During the conduct of the study, the fishermen reported that there
are no other of fishes caught in the area compared to previous years where they are using other fishing gear
to catch other aquatic fishes. However, this report needs to be validated by conducting research on the
species inventory of fishes caught in the river. Based on the National classification of water usage (DAO 1990-34), the D.O recorded is under Class D. Water in this classification is used only for agriculture,
irrigation, and livestock watering.
Generally, B. violacea is very tolerant of low D.O and this parameter has no significant role in the
growth and survival of this species. This statement concurs to the report of Mayor, et al. (2016) where he
only considered three parameters for B. violacea to survive such as soil pH, water pH, and TSS. In terms of
the D.O concentration in each sampling points lowest D.O concentrations were recorded in station 3, station
4 and station 5 with D.O concentrations of 4.38 mg/L, 4.48 mg/L, and 4.43 mg/L respectively. These three
sampling sites are near the residential areas with direct discharge of wastewater to the river which is
contributory of the low D.O. It was observed on the site that the drainage canals were directed into the river.
This condition is also supported by the statement of Raju, et al. (2012) that the reason for the low D.O
content is due to high decomposition of organic matter, which also indicate a high pollution load in the
water. It is also observed that D.O level decreases as the temperature increases and this result specify that
D.O in summer months were significantly lower than D.O recorded in wet months. Furthermore, the amount
of oxygen dissolved in water vary periodically and this variation can be supported by the different factors
that have a positive effect on the concentration of D.O such as the water movement, temperature , and
pollution (DENR-EMB, 2014). Thus, the low D.O of the water in this study is an indication of poor quality
of the water which leads to low diversity of aquatic life (Teresa et al., 2011).
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Table 3. Average Water pH from five sampling stations in Cagayan River
Sampling stations
Sampling periods
Station 1
Station 2
Station 3
September
8.49
8.49
8.94
October
8.18
8.29
8.15
November
8.62
8.48
9.29
December
8.49
8.49
8.94
January
8.29
8.34
8.29
February
7.07
7.07
6.85
March
6.03
6.86
6.66
April
7.03
6.92
6.81
May
7.06
7.08
6.81
June
6.81
7.33
6.87
July
7.18
6.29
7.15
August
7.12
7.48
6.79
Average
7.53
7.59
7.63

Station 4
8.55
8.17
8.35
8.55
8.35
7.03
6.91
7.01
7.01
6.91
6.67
6.85
7.53

Station 5
8.48
7.99
8.48
8.48
8.3
7.02
6.47
6.87
6.98
6.47
6.49
6.48
7.38

The average pH value during the whole sampling pe riods is 7.53 ranging from 6.03 – 9.29 (slightly
acidic to alkaline) in all sampling points, with a mean pH which ranged from 6.59 to 8.64 which is within the
standard value, (DENR-EMB limit: 6.0-9.5) for the classification of the water as Class C under the revised
Water Quality Criteria (DAO-2016-08). This water classification based on the pH of water is the same on
the water quality in Pampanga River which is also classified under Class C (Arbotante, et al., 2015).
Notably, looking at the monthly range of the pH in all sampling stations as shown in table 3 are all within
the standard level. However, Finfield (1995) stated that the acceptable and safe pH is at 6.5 -8.5 and outside
this range the productivity of the water becomes increasingly limited. Also Notable, is the low pH values
observed when water temperature is high. According to Dhillon, et al. (2013), the natural pH range of a river
is mainly determined by the geology and soils of the area and the changes in stream acidity are caused by
atmospheric deposition, surrounding rock and certain wastewater discharge (US EPA, 1997).
Table 4. Summary of the TSS and TDS from five sampling stations in Cagayan River
Sampling Stations
Station 1 (Brgy. Batalla)
Station 2 (Brgy. San Jose)
Station 3 (Brgy. Tucalana)
Station 4 (Brgy. Catayauan)
Station 5 (Brgy. Sta Maria)
Average

Total Suspended Solids (mg/L)
42
132
316
221
209
184 mg/L

Total Dissolved Solids (mg/L)
103
102
102
104
107
104 mg/L

Total Suspended Solids (TSS) is defined by DENR-EMB (2014) as the concentration of
undissolved solid particles in water (e.g., silt, decaying plant and animal matter, and domestic and industrial
wastes), which is indicative of the extent of sedimentation resulting from the land -based activities. The TSS
for all sampling stations varied from 42 mg/L to 316 mg/L, with a mean TSS of 184 mg/L. TSS criterion is
one of the important parameters for the survival of B. violacea (Mayor et al., 2016) need to be considered.
Based on the revised DAO-2016-08, the TSS value recorded in this study fall under Class A (DENR-EMB
limit: 70 mg/L) for the station 1 with a TSS of 42 mg./L and Class D (DENR -EMB limit: 150 mg/L) for
station 2 with a recorded TSS of 132 mg/L. Unfortunately, the rest of the sampling points (e.g., station 3, 4
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and 5) does not concur with the maximum level of TSS. According to DENR-EMB (2014), the higher the TSS
value of the water, the lower is its ability to support aquatic life due to reduced light penetration. On the other
hand, the TDS values ranged from 102-107 mg/L and were found to be below the 1000 mg/L limit for Class
D surface waters.
Table 5. Summary of the Physicochemical Properties of water samples on CSU-Aparri Pond
Sampling periods
September
October
November
December
January
February
March
April
May
June
July
August
AVERAGE

Water quality parameters (unit)
Temperature (°C)
D.O (mg/L)
31.19
4.16
29.76
5.27
29.54
4.40
29.12
6.16
29.72
4.66
29.95
4.97
33.23
4.97
32.93
2.48
30.18
4.87
30.07
3.72
33.18
2.06
30.11
5.06
30.75
4.40

pH
6.58
7.15
7.45
8.64
7.31
7.01
7.85
8.78
7.99
6.85
7.51
7.64
7.56

Monitoring the physicochemical parameters is imperative to find out the requirement of the
cultured species for better growth and survival. Results of the water temperature in pond ranged from the
lowest value of 29.12°C (wet season; December) to highest value 33.23°C (dry season; March). Notably, a
sudden increase in water temperature of 3.28°C from February to March which is due to high temperature
increase and low level of water in the pond. Average D.O results ranged from 2.06 to 6.16 mg/L with a
minimum concentration in the month of July and maximum values in December which show a direct
relationship between temperature and D.O. This observation coincides with the statement of Elham Ali et
al. (2014) where he mentioned that the amount of D.O is highly dependent on temperature. Generally, the
recorded D.O concentration is below the minimum requirement for fishes to live. However, it is important
to note that the D.O observed is near minimum level except during the month of July wherein there is a
drastic decrease of D.O (2.06 mg/L) due to high temperature (33.18°C). With regards to pH, determined
pH values showed a slightly acidic to alkaline (6.58-8.78) which indicate good water quality. It is also evident
in the table that it is only on the months of September and June wherein a slightly acidic pH level was
recorded with no clear seasonal changes during the study period. Therefore, there are factors that can be a
contributor to the variation of pH level in pond where B. violacea are cultured which include air, temperature,
and wastewater discharges (US EPA, 1997).

Microbial Analysis
Coliforms are present in a large number among intestinal flora of humans and other warm-blooded
animals, and fecal wastes (Dorothy, 1998). This Coliform is used as an index of the potential presence of
entero-pathogens in water environments (Rompre, 2002) while E. coli is one of the specific indicators of
fecal contamination in tropical and temperate regions.
The microbial analysis of the water samples taken from the five sampling stations in Cagayan
River and CSU-Aparri Pond are presented in table 6 and table 7, respectively.
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Table 6. Mean Microbial Counts (CFU/100mL) of the water samples taken from the five sampling
stations in Cagayan River
Samplin
g
periods
September
October
November
December
January
February
March
April
May
June
July
August
AVERAGE

Station1
E.
Total
coli Colifor
m
100
1000
200
800
100
1200
200
1000
300
3400
200
3100
400
1600
400
3900
900
3000
700
3700
300
3200
800
3600
400
2500

Station 2
E. coli Total
Colifor
m
1300
3800
700
2800
800
4600
1100
3200
700
2800
400
2700
400
3100
800
4000
1100
4300
1000
4600
800
4800
1100
4900
900
3800

Station 3
E. coli Total
Colifor
m
100
2500
200
2100
100
2000
100
1800
200
4000
400
3300
300
2600
1300
5100
1100
4900
700
4000
600
4400
700
2900
500
3300

Station 4
E. coli Total
Colifor
m
100
2400
300
2000
100
1900
200
1300
300
3300
400
3000
100
2400
300
3900
1400
4400
1000
4500
700
4600
700
3000
500
3100

Station 5
E. coli Total
Colifor
m
500
2800
400
1200
400
1400
500
1400
200
2100
600
2900
200
2400
100
3000
1100
2900
700
3300
400
3700
400
2800
500
2500

During the study period, the mean microbial counts for Escherichia coli (E. coli) and Total Coliform
(TC) ranged from 400 to 900 CFU/100mL and 2500 to 3800 CFU/100 mL, respectively. Higher E. coli
levels were found in the dry season (March-August) than in the wet season (September-February) (Table
6). The high level of the E. coli and coliform determined in the dry season could be due to high incidence
of human and animal wastes in the water during the dry season which is restricted in the wet season because
of high surface runoff into the river. A similar result was also reported by Jithesh and Radhakrishnan
(2015) in water of Chaliyar River, Kerala, India. Haque, et al. (2019), stated also that the higher
concentration of fecal coliform during summer season might be the reason for low water level, high
organic matter, low bacterivores and optimum growth-supporting nutrient that favor bacterial growth.
Different to the statement of Retamozo that bacteria counts are higher during rainy seasons and in turbid
water. The presence of E. coli which exceed the standard level of E. coli (DENR-EMB limit: 200
MPN/100mL) renders it to be unfit for primary contact recreation such as bathing, swimming and skin
diving, though it can be used for other purposes. Exceeding the standard limit for the E. coli counts is an
alarming scenario since B. violacea is a filter feeder which is solely dependent on the nutrition on whatever
is in the water. Consequently, this could affect public health and water quality. So, in order to protect waters
in the area, it is highly recommended that the local government unit should provide policies for the
management of human-caused sources of high microbial load, to make the microbial level be considered
safe for human health.
In general, Station 2 had the highest counts of E. coli and TC. This site is situated near
residential areas. Probably sewage from the household has an impact on the present microbial contaminants
in the water. It was also observed that a high TC counts in the different sampling stations were recorded.
For the results of Total Coliform counts, the waterfalls under Class C Water Quality Criterion (DENREMB limit: 5000 MPN/100 mL) which is beneficial for Recreational Water Class II (e.g. boating). The
high coliform count obtained in the present study may be an indication that the water sources are fecally
contaminated (Osuinde and Enuezie, 1999). However, the microbial loads vary according to the
seasons as well as to the locations of the stations which is an indication of human contribution to
contaminants. Furthermore, the detection of high load of microbiological contamination in
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the Cagayan River where B. violacea thrives must be given a high concern due to a strong indication of
sewage and animal waste.
Table 7. Mean Microbial Counts of the water samples taken from the five sampling points on CSUAparri Pond
Samplin
Station1
g
E.
Total
periods
coli Colifor
September
0
600
m
October
0
700
November
0
500
December
0
400
January
0
700
February
0
600
March
0
2800
April
0
3500
May
0
2000
June
0
1900
July
0
2000
August
0
3200
AVERAGE 0
1600

Station 2
E. coli Total
Colifor
0
1900
m
0
1400
0
1800
0
900
0
1300
0
1000
0
2600
0
3800
0
2200
0
2600
0
3600
0
3300
0
2200

Station 3
E. coli Total
Colifor
0
800
m
0
700
0
700
0
600
0
700
0
500
0
3000
0
3200
0
2800
0
1900
0
2000
0
3900
0
1700

Station 4
E. coli Total
Colifor
0
1000
m
0
800
0
1000
0
600
0
900
0
600
0
2700
0
3600
0
2600
0
900
0
1000
0
3800
0
1600

Station 5
E. coli Total
Colifor
0
200
m
0
300
0
200
0
200
0
300
0
200
0
2000
0
3000
0
1700
0
1200
0
1500
0
2900
0
1100

The study revealed a presence of Coliform organisms which is an indicator of the possible
presence of enteric pathogenic bacteria and viruses. Thus, the water in Pond is not free of disease producing bacteria. The mean Coliform counts ranging from 1100 to 1700 CFU/100 mL. However, there
was no detection of E. coli which is a good indicator that the Pond is not contaminated by fecal
contamination from human and animal wastes. The counts of Coliform in stations 1, 2, 3, 4 and 5 were
1600, 2200, 1700, 1600 and 1100 CFU/100 ml, respectively. It is noticeable that the highest Coliform
counts were recorded in Station 2 which is situated near the drainage canal of the Pond.
According to EPA (2003), the permissive level for Coliforms should be 0 MPN/100 mL -1.
Furthermore, Ampofo & Clerk (2010) suggested that consumption of contaminated aquatic organism can
cause dangerous disease to Human. On the other hand, based on the Water Quality Criteria set by DENREMB, the water Pond where this species is cultured falls under Class C (Coliform limit: 5000
MPN/100mL). This results of the Coliforms counts fits the Pond for the propagation and growth of fish
and other aquatic resources.
Heavy Metals Concentration
Heavy metal is a collective term for metals of high atomic mass, particularly those transition
metals such as lead, cadmium, and mercury that are toxic and cannot be processed by living organisms.
The result of the level of concentration of heavy metals more particularly in mercury and cadmium in the
tissues of clam and water samples where B. violacea were gathered is presented in Table 8.
Table 8. Test on Heavy Metal on Clam and Water Samples
Heavy Metal
Mercury (µg/g) - clam samples
Cadmium (mg/L) - water samples
Cadmium (mg/g) - clam samples

Wild
0.05
0.05
0.05
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The concentrations of mercury in the tissue of the B. violacea collected from their natural habitat
and in Pond was below the International Human Consumption Advisory Limit of Total Mercury (THg)
(0.5 µg/g wet weight) set by WHO (2000). The recorded concentrations in the tissues of the different
clam size were 0.05 µg/g `for both B. violacea collected in the wild and Pond. Thus, the analysis of mercury
risk levels associated with the consumption of B. violacea by humans revealed that this species of Clam
collected in Cagayan River and cultured in Pond at Cagayan State Universi ty-Aparri campus were safe
to be eat as far as the THg is within the standard limit set by WHO (2000) is concerned. Likewise,United
States Environmental Protection Agency (US EPA, 1996) released a reference dose or guidelines for
mercury in the diet: 0.1 µg/kg/day which is lower than the standard set by WHO which is
0.47 µg/kg/day. However, WHO (2017) revealed that exposure to mercury even in a small amount may
cause serious health problems in the nervous, digestive, immune systems, lungs, kidneys, skin and eyes.
Furthermore, Obirikorang, et al. (2010) also suggested that even the low mercury concentrations in the
tissues of the Clams can be lethal to heavy clam consumers. Montague (1998), also has a doubt on the
reference dose set by EPA, in which he concluded that making the mercury health standard more
permissive is a dubious public health proposition. Furthermore, he also stated that the reference dose was
just developed based on certain but questionable assumptions and this declaration of EPA on the safe and
unsafe dosage of mercury to human body is not advisable as a basis on the permissive level. During the
year 1956 to 1974, mercury poisoning of 10,000 people lived at Minamata Bay. Montague (1998), revealed
that children can be poisoned by daily ingestion of fish polluted at only 0.11. Despite this complex
issues, what is clear is that mercury is a highly toxic substance (Martinez-Finley & Aschner,2014) that
is not easily degraded to human body thus continuous consumption of the contaminated clam may lead to
more adverse effect to human health. Because of this many information’s that supports the effect of
mercury even at a low level, this study suggests to avoid consumption of this toxic clams collected in the
area. It is therefore important to continuously monitor the mercury levels of B. violacea and a wider scale
mercury studies on the Cagayan River in order to further investigate the source of this mercury
concentration detected in the Clam samples. Since this study did not observe any known point source of
the Mercury in the two municipalities where B. violcea samples were collected except to the previous
mining activities done in the area that can be a possible source. EMB declared that heavy metals need to
be monitored in the bodies of water where mining, electroplating, tanning activities are done which is
observed in the area. Despite the fact that Cagayan River has four major riverine towns which include
Ilagan, Isabela, Tuguegarao and Cagayan wherein there is a possibility that the contributory come from
other towns and it is also known that the main tributaries of this river are Chic o, Magat and Ilagan rivers.
The result of this study is similar to the results of Otchere (2003) in his study on heavy metal concentrations
in the tissues of bivalves from the three Lagoons in Ghana wherein no detection on point source of the
pollutants. Results of the study of Amisah et al. (2009) revealed that the variation of heavy metal
accumulation in the whole tissues of the clams appears to be influenced largely by the reproductive stage
of the organism. Furthermore, their study showed that during the spawning period the proteins and
carbohydrates which have high coherence for heavy metal. Thus, this study suggests to conduct a study
on the relationship of the spawning period to the level of accumulated heavy metals.
On the other hand, Cadmium is one of the most toxic elements which is a by-product of zinc
production (Bernard, 2008). It was observed that there is no variation on the level of concentration of
Cadmium (Cd) for both water and clam (at different sizes) samples collected in the wild and in Pond of
CSU-Aparri. The recorded concentrations of Cadmium for water and clam samples were 0.05mg/L and
0.05mg/g, respectively. This value of Cd is within the allowable standard limit set by the United States
Environment Protection Agency (US-EPA) of Cd for foods which is 0.05ppm. The concentration of Cd in

CSU Aparri Research and Development and Extension Office

17

the water samples collected in the five stations in the wild falls under Class D (DENR -EMB limit: 0.05)
criterion of the water quality for toxic and other deleterious substances for freshwater. Thus, the water in
the sampling stations is suitable for agriculture, irrigation, livestock watering and for industrial water supply
(e.g. cooling). Despite the low level of Cadmium in the tissues of collected B. violacea in the wild and
pond, it is still quite alarming due to the fact that cadmium is non-essential and toxic to human body. WHO
(2017) also revealed that cadmium has a toxic effect on kidney, skeletal and respiratory systems and
classified as a human carcinogen. Bernard (2008), also believed that cadmium efficiently retained in the
human body, in which it accumulates throughout life which is also the same in mercury. Henc e, this study
strongly suggests that the continuous consumption of the Clam, B. violacea from these locations may
cause a serious health problem to the local consumers.
III.

CONCLUSIONS

After conducting the study, the following conclusions were drawn:
1. Of the five physicochemical parameters tested such as temperature, pH, Dissolved Oxygen, Total
Suspended Solids, and Total Dissolved Solids in the wild where B. violacea collected two
parameters passed namely temperature and pH wile D.O, TSS, and TDS exceeded the limit of the
criteria for Water Quality Standard under Class C. Thus, the low D.O and high TSS and TDS
indicated an organic pollution due to direct sewage effluents to the river.
2. The study revealed that the concentrations of heavy metals such as mercury and cadmium in the
tissue of B. violacea collected in the wild and in pond were within the allowable limit set by US
EPA, WHO, and FDA. However, continuous consumption may lead to a serious health problem
for local consumers.
3. The presence of E. coli and Total Coliform in the surface water indicates that the water where B.
violacea were collected is contaminated by fecal matters wherein highest microbial counts were
recorded in the stations near the residential areas which implies human contribution to contaminants.
4. Based on the data gathered on the physicochemical parameters in pond where B. violacea is
collected it is concluded that the pond is suitable to grow B. violacea and no E. coli bacteria detected
in the Pond. However, the collected seedlings in the wild have already accumulated heavy
metals.
RECOMMENDATIONS
Considering the above findings, the following recommendations are made in order to help policy makers
and other concerned agencies in decision-making as well as in crafting policies and mitigating measures.
1. The researchers recommend to the local government unit of Lallo to utilize the results of this
study as basis to protect the public from the possible adverse effect of continuous consumption of
B. violacea.
2. Strict implementation on the solid waste management must be enforced especially communities
near the river.
3. Urgent actions should be done by the concerned agencies to protect the health of the communities
consuming this clam, especially to pregnant women.
4. Regular monitoring of heavy metals in major rivers and tributaries draining into the river
5. Inventory and assessment of the potential source of the heavy metals in the Cagayan River
particularly mercury and cadmium.
6. Regular monitoring of heavy metals in clam and water samples at least twice a year (dry and wet
seasons).
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Glass Eel Gathering: A Livelihood Opportunity or Threat to Biodiversity?

Ernesto S. Del Rosario Jr., Eunice A. Layugan, Aljohn B.
Banares, John Phillip B. Tabasin, Jomar R. Realica
College of Fisheries and Aquatic Sciences, Cagayan State UniversityAparri, Maura, Aparri, Cagayan
Abstract: Cagayan historically has been one of the major source of glass eel in the Philippines. On
the global scenario the Philippines is one of the key players in glass eel trading industry. Due to high
pricing and huge demand from the market, glass eel gathering and trading became lucrative business
in Cagayan until now. Glass eel gathering in Cagayan, Philippines was not properly documented
and monitored. In order to assess the impact of glass eel gathering, glass eel abundance and bycatch were monitored for 7 months along Wangag River, Gonzaga, and Cagayan. Fyke net use by
the local gatherers was used for glass eel gathering during the whole duration of study. Focus group
discussion was also done with the eel gatherers in the area to assess the implication of glass eel
gathering on their livelihood and on the community with the used of prepared questionnaire. Results
from the study showed that glass eel abundance peak on the month of July with 5,520 pieces glass
eels during the study, however statistical analysis showed no significant difference on abundance
with other months during the study. By-catch of glass eel gathering compose of fry and juvenile
finfish and crustaceans with a percentage of 9% and 28% respectively. Glass eel abundance is directly
proportional with finfish by-catch however based on statistical analysis the relationship between
the two was weak. Eel gathering by-catch ranges from 8%-81% from total catch, wherein
highest percentage was observed in the month of November and the lowest on February. Highest
diversity of by-catch was observed in the month of December wherein there were 6 genera of
crustaceans and 21 genera where from finfishes. Based from the focus group discussion conducted
with the eel gatherers eel gathering was very feasible activity due to improvement on economic
capability especially during 2012 -2013 wherein glass eel price soar up to Php. 50,000.00 a kilo,
which has improved their lives. The soaring price of glass eels according to gatherers in the area has
gave them another livelihood opportunity. This has encouraged others to engage in gathering
activity and other related activities on glass eel gathering such as consolidation and suppliers of
materials on gathering. Despite of the livelihood opportunity from glass eel gathering, the percentage
of by-catch from this activity is very alarming since this is not well documented, monitored and
given an importance? By-catch is a global issue on management and conservation. By-catch
should be well managed and regulated as well as glass eel gathering to have sustainability of the
resources for the future generations and a well-balanced aquatic ecosystem in order to lessen the
threat on biodiversity.

Keyword: Glass eel, by-catch, sustainability, biodiversity
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INTRODUCTION:

Freshwater eel of the genus Anguilla are catadromous fishes that migrate between
freshwater and marine environments. The Anguilla spp. have a multi-stage life cycle. They spawn
in the open ocean, after which, their leaf-like larvae or the leptocephalus drift with the oceanic
currents towards their continental growth habitat. The leptocephali metamorphose to glass eels
in the continental shelf and further develop into elvers when they reach the river estuaries. They
eventually settle in the brackish coastal waters, estuaries and rivers to grow into yellow eels.
During maturation, they become silver eels and return to their oceanic spawning grounds to
reproduce and die (Tesch, 2003).
A total of nineteen (19) species and subspecies of the genus Anguilla are presently known in
the world, with most of them being found in tropical regions (Aoyama 2009, Watanabe et al.
2009).Four (4) species from the genus Anguilla were reported in Cagayan River, Northern
Luzon by Tabeta et al., 1976 namely Anguilla bicolor pacifica, A. celebesensis, A. japonica and
A. marmorata. In addition to these Watanabe et al., 2009 have recently reported the species A.
luzonensis in the upper reaches of Cagayan River system.
Eels are in demand abroad, Japanese investors are looking for source of eel for
aquaculture grow out operations, since the A. japonica population were already dwindling maybe
due to over exploitation, habitat degradation and climate change.
In the Philippines, the eel industry have been existed for many years, the export of glass
eel begun from the early 2000s until the Fisheries Administrative Order No. 242 was passed
banning the export of glass eel and juvenile eel below the legal size of 6 inches on the year
2012. As one of the key players in the glass eel gathering and trading industry, different
provinces in the country like Cagayan has been one of the major sources of glass eel. Due to
high pricing and huge market demand, glass eel gathering and trading became lucrative business
in Cagayan until now. The increasing price of glass eels had given them another livelihood
opportunity according to gatherers in the area. This also tempted others to engage in glass eel
gathering. And also, this had opened other livelihood opportunities to others in relation to glass
eels such as consolidation, buy and sell of caught glass eels and retailing of supplies and
materials for gathering. Despite of the livelihood opportunity from glass eel gathering, the
percentage of by-catch from this activity is very alarming since they are not well given with
importance. By-catch is a global issue on management and conservation of aquatic resources.
In the Municipality of Gonzaga, Cagayan, a municipal ordinance was enacted to ban the
collection of Glass Eel in the whole municipality. This effort by the local government unit of
Gonzaga was initiated to conserve eel and other aquatic resources since complaints has reach
concern wherein other aquatic resources is said to be depleting due eel gathering. Gathering of
eel is usually done on the estuaries and gatherers used fyke net with fine mesh net in collecting
glass eels. Legislators in the said municipality were alarmed on the effect of the fishing gear with
other aquatic organism that could be possibly affected with the gathering activity.
Timely with the said ordinance the Cagayan State University-Aparri has an approved
research project from DOST-PCAARRD that concerns about eel conservation and sustainable
utilization that would be conducted with one of the major estuary in Gonzaga. Thus the study on
the glass eel seasonal abundance and species composition was conducted.The Study aims to
determine the Abundance and species composition of Glass eel (Anguilla spp.) and the diversity
and composition of by-catch along Wangag River, Gonzaga, Cagayan.
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METHODOLOGY:

Before the start of sampling a letter was given to the municipal mayor for the approval of the study
to be conducted in the estuary. After it was approved by the mayor a letter was also given to the
barangay captains of Barangay Wangag and Callao with jurisdiction to the estuary. Upon the
approval on the 10th day of November 2018, monitoring and sample collection commenced. One
glass eel gatherer was identified by the Local Government Unit to assist the research team. Before
the conduct of the research study, oral interview was conducted to gatherers f o r their past
experiences in glass eel gathering and post-harvest handling.
Study Site

Figure 1: Study site at Wangag River (encircled).
The collection of glass eel samples and water parameter monitoring was conducted in
Wangag River, Gonzaga, Cagayan (Fig. 1). The site is an estuarine environment with rocky and
sandy substrates and the rivermouth is prone to waves.
Collection of Samples
Sampling was done by collecting the anguillid glass eels that are trapped using fyke nets
as collecting gear (Fig. 2). The fyke nets were installed in three stations within tidal level at the
estuary using metal posts staked into the river bottom. The fyke net are set in the afternoon and
timed by the incoming high and low tide and collect the trapped glass eel using scoop net. The
set-ups are checked from time to time during the evening to monitor collection and tidal
fluctuations. Sample collection was done twice a month for 6 month.
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Monitoring and sample collection
The collected eel samples were identified through its morpological

Figure 2: Fyke net used in collecting glass eels.
The physicochemical parameters such as Dissolved Oxygen level, pH level, salinity and water
temperature of each sampling points were monitored. The parameters were monitored for
every 6 hours in 24 hours during sampling periods.
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III.
RESULT
Results from the study showed that glass eel abundance peak on the month of July with 5,520
pieces glass eels during the study, however statistical analysis showed no significant difference
on abundance with other months during the study. By-catch of glass eel gathering compose of
fry and juvenile finfish and crustaceans with a percentage of 9% and 28% respectively. Glass
CSU Aparri Research and Development and Extension Office
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eel abundance is directly proportional with finfish by-catch however based on statistical
analysis the relationship between the two was weak. Eel gathering by-catch ranges from
8%-81% from total catch, wherein highest percentage was observed in the month of
November and the lowest on February. Highest diversity of by-catch was observed in the month
of December wherein there were 6 genera of crustaceans and 21 genera for finfishes.
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DISCUSSION:
In the Philippines, a total of five (5) species of Glass Eel were previously recorded
and

two (2) of which were observed to be present in Wangag River Estuary namely A. bicolor
(shortfin) and A.marmorata (longfin). They drift with different ocean currents like kurushio
and NEC or the North Equitorial Current. The abundance of Glass Eel during the sampling
periods are dwindling, it will gradually decrease and increase from time to time. The
Month of November has obtained the highest species composition with 93.18% of A. bicolor
(shortfin) compared to April has obtained the lowest composition of 3.47% .The highest
catch of A. marmorata (longfin) has obtained with 96.5% on the Month of April. This could
be attribute to their habitat and migration pathway.
Glass eels are nocturnal. They hide during the day and active during the night. This is
the reason why glass eel gatherers tend to gather during the night. Abundance of glass eel
peeked in the month of July where the temperature is low and the weather is rainy. According
to some studies and to the experience of the gatherers on the site, glass eel catch tends to be
high when it is rainy, have low temperature and the water is turbid.
Based from the focus group discussion conducted with the eel gatherers eel gathering
was very feasible activity, especially during 2012-2013 wherein glass eel price soars up
to Php.
50,000.00 A kilo, which has improved their lives. Despite of the livelihood opportunity
from glass eel gathering, the percentage of by-catch from this activity is very alarming since
this is not well given an importance. By-catch is a global issue on management and
conservation. By-catch should be well managed as well as glass eel gathering to have
sustainability for the next generation and well-balanced aquatic ecosystem in order to lessen
the threat on biodiversity.
According to gatherers and stakeholders in glass eel industry, the catch of glass eel is
lower compared to the catch of gatherers years ago. This is the reason why the Local
Government Unit of Gonzaga initiated and enacted a Municipal Ordinance in banning
the catching and gathering of glass eel because they know that glass eel production has
been decreasing for years. Timely with the approval and enactment of the ordinance our
research team proposed the conduct of the study in glass eel on their municipality.
The Aquaculture industry has been researching on the best and proper way of culturing
glass eels inside and outside the country. Because glass eels are a huge market demand,
growing of glass eel in captivity also captivated the interest of many. The result of this study
indicates that future aquaculture activities can be sustained because stocks are available in the
locality.

V.

CONCLUSION:
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The research team concludes that abundance of glass eel in the Wangag River is
dwindling together with the abundance of by-catch. Glass eel gathering is a livelihood
opportunity and economically feasible but can affect finfishes and crustaceans that can cause
their production. With the abundance of glass eel on the site. Wangag River can be a possible
source of seeds/stocks for future aquaculture practices.
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Processing of Flying Fish into Fish Powder
Lenimfa P. Molina, PhD
Professor, College of Hospitality Industry Management
Cagayan State University at Apari
Abstract: The fish protein powder is known to be a good food additives and supplements of
many food ingredients. It is hygienically safe and also meets sensory requirements of taste,
odor and function in prepared foods. Thus, this study utilized flying fish in the preparation of
fish powder that will be used in the preparation of other valuable products like noodles. The
study generally aimed to utilize the flying fish into the production of fish powder. It specifically
aimed to determine the sensory qualities of the processed powder using three boiling time,
determine the consumer‟s acceptability, and its return on investment. Results revealed that
there is a significant difference on color, odor and general acceptability of the flying fish
powder using three boiling time. It shows that boiling the flying fish in 30 minutes gives
the most favourable sensory attributes of the powder that will be used in making a protein
enriched noodles. The level of acceptability was evaluated as “like moderately” and the powder
was found to be profitable with an ROI of 14.28%.
I.

INTRODUCTION

Fish have been widely used as one of the most important sources of animal protein
and other nutrients for the human health all over the world. Eating fish can help consumers to
prevent from various diseases such as blood pressure, coronary heart disease, cancer,
inflammatory disease and maintaining health, since fish can provide omega-3 highly
unsaturated fatty acids (HUFA), eicosapentaenoic (EPA), docosahexanoic (DHA) acids,
amino acids (Abraha, B. Et al.,
2018).
Generally, fish contains very little carbohydrate, while the moisture content is very hi
gh. In most fish species, moisture content is between 60-80%, protein between 15-26% and
fat 213% (Pearson & Cox, 1976). One of this species is the flying fish. It is a nutritious food
with high protein and less calories and fat (FAO, 1990). It was reported in the study of Molina
et al.,
2018 (unpublished) that flying fish has a major component of water with 65-80%, fat 1-20%,
and protein of 15-20% and minerals.
Flying fish is a good raw material for post-harvest technology because it is a low value
fish with not so much processing techniques employed. There are various processing methods
to be used in order to prepare the fish for consumption, and some of these processes
include boiling, frying, roasting, and smoking, which could have varying effects on their
nutrient contents and organoleptic properties (Eriksson, 1987). In such, heat is important to
enhance taste and flavour as well as prolong shelf life of fish and fish products.
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Flying fish is caught abundantly in Calayan Island and is served during mealtime in
the locality either in boiled or fried form. Processors would just simply dry it under the sun
and is sold in the market and nearby barangays per kilo. In Northern Cagayan, flying fish is
caught abundantly in San Vicente, Sta. Ana Cagayan. Inhabitants in the place sell this fish in
its fresh form in the market. Unsold flying fish are sometimes iced or frozen to be sold
the next day. Some processors would split the fish and dry them for future use. These
traditional fish processing methods prompted and motivated the researchers to undertake a
research study on flying fish to utilize it in the preparation of other convenient food items
that would attract the consumers because they would not only be comparable to food items
that are existing and sold in the locality but they are also nutritious food preparations.
The development of value-added products from fish and other fishery resources would
provide handy and nutritive item with exportable potentials that would cater the needs of the
consumers of different age bracket, nationality, in restaurants, hotels and other food chains
(Calanoga et al. 2002).
This study aims to utilize the flying fish into the production of fish powder.
Specifically, the study aims to:
1. Determine the sensory qualities of the processed fish powder as to;
a.
Color
b.
Odor
c. General Acceptability
2. Determine the consumers‟ acceptability of the fish powder
3. Determine the ROI of the fish powder
II.

METHODS
1. Materials needed:
Fresh flying fish
Drying trays
Steamer
Casserole

Grinder/Pulverizer
Weighing balance
Spoons
Stove

Oven dryer
Containers
Foil pack
Sealer

2. Procurement of Fish Samples
Fish samples were obtained from the catch of flying fish gatherers of Sta.
Ana, Cagayan. Procured samples were brought to the Regional ICRM Center
Laboratory.
3. Basic Procedure for Fish Powder Processing
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3.1 Washing &
Cleaning
The scales of the fish, gills and stomach were removed then washed
properly. After washing, the fish were boiled.
3.2
Boiling
Three sets of samples were prepared and boiled. Lot 1 was boiled for 15
minutes,
30 minutes for Lot 2 and 45 minutes boiling for Lot 3. After boiling, the three sets
of samples were then dried under the heat of the sun for 8 hours. The dried fish
samples were ground and packed in polyethylene bags ready for product profiling
and evaluation (laboratory panel) on its sensory attributes like color, odor and
general acceptability. The best powder produced will be used in the formulation
studies.

4. Packaging of the Fish Powder
The processed powder was weighed using analytical balance then packed
individually in a small P.E. bags at five (5) gram each pack. The packed powder were
sealed and kept in a food storage cabinet for sensory evaluation.
5. Fish Powder Profiling
The processed fish powder was subjected to quality profiling. The freshly made
fish powder was assessed and evaluated as to its color, odor, and general acceptability
using a score-sheet adopting a five – point hedonic scale.
6. Sensory Evaluation of Fish Powder
Members of the laboratory panellists were selected from the post-harvest staff and
trained COFMS students of the College of Fisheries and Marine Science. There were
10 members of the Laboratory Panel. Sensory evaluation was conducted to determine
the sensory attributes using the descriptive sensory evaluation for colour, odour, and
general acceptability. The panellists were given score sheets and presented the
samples for them to evaluate the product. The score sheets made use of the 1-5
hedonic scale, where in 5 is the highest score and 1 is the lowest.
7. Consumers Acceptability Test
The product was presented to the housewives and trained laboratory panel as
consumers of the product. It comprises 40 housewives and 10 trained laboratory panel
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with a total of 50 consumers – respondents. Acceptability of the product was based on
consumer reaction in terms of their degree of liking or disliking the given product under
a set of conditions. Using the hedonic scale, score-sheets were given to the consumers
for them to check the appropriate scale based on their evaluation of the powder.
8. ROI Determination
Cost and return analysis of the product was determined using the formula given
below:
ROI =

Net
X 10
Profit
Investment
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DISCUSSION OF RESULTS

1. Sensory qualities of fish powder
Sensory qualities of the fish powder as affected by the time of boiling were shown below.
a. Color
The mean color score of treatment 2 was 5.0 characterized as light brown color
followed by treatment 1 has a mean score of 3.7 characterized also as brown color
and the least was treatment 3 with a mean score of 3.2 characterized as slightly dark
brown color. Analysis of variance showed a significant difference of the three treatments
with an F value of 8.96 which is greater than the tabulated value of 3.55 at 5% level of
significance; this could be due to the boiling time of the fish. DMRT also shows that
each treatment were significantly different from each other. Meaning boiling of the
flying fish at 30 minutes will gives the best as to the color of the product; this could be
supported by the findings of Abraha et al., (2018) that the color of the processed
products may depends on the temperature and time of processing.
Table 1a Color score of fish powder
PANELIST

Treatments

1
2
1
3
5
2
4
5
3
4
5
4
4
5
5
4
5
6
4
5
7
3
5
8
3
5
9
4
5
10
4
5
TOTAL
37
50
Mean
3.7
5.0
Legend: 5-light brown color 4-brown color 3-slightly dark brown
moderately dark brown color 1-very dark brown color

3
2
3
4
4
4
3
4
2
3
3
32
3.2
color 2-

Table 1b Analysis of Variance (ANOVA)
Source of
Df
SS
MS
Fc
Variance
Samples
2
45.87
22.93
8.96*
Panelists
9
21.47
2.38
Error
18
46.13
2.56
Total
29
113.47
*Significant at the 5% level
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b. Odor
The mean score of treatment 2 was 4.8 characterized as very strong fishy odor
followed by treatment 3 with a mean score of 4.3 characterized as strong fishy odor and
the least was treatment 1 characterized as strong fishy odor with slight ammoniacal odor.
Analysis of variance showed a significant difference of the three treatments with an F value
of 18.95 which is greater than the tabulated value of 3.55 at 5% level of significance;
this could be due to the amount of fats loss during the boiling process, meaning loss of fats
may depends on the period of boiling, in which fats may affect the odor of the product due
to fats oxidation. DMRT also shows that there is a significant difference between treatments.
The results revealed that treatment 2 characterized as very strong fishy odor was the most
favourable odor of the product at 30 minutes of boiling time.
Table 2a Odor score of fish powder

Treatment
1
2
3
Total
1
2
5
4
11
2
3
5
4
12
3
3
5
5
13
4
3
5
5
13
5
4
5
4
13
6
3
5
4
12
7
4
5
5
14
8
5
3
3
11
9
3
5
4
12
10
4
5
5
14
TOTAL
34
48
43
125
Mean
3.4
4.8
4.3
12.5
Legend: 5-very strong fishy odor 4- strong fishy odor3- strong fishy odor w/ slight ammoniacal
odor 2- strong fishy odor w/ moderate ammoniacal odor 1- strong fishy odor w/ strong
ammoniacal odor
PANELIST

Table 2b Analysis of Variance (ANOVA)
Source of
Df
SS
MS
Variance
Samples
2
39.8
19.9
Panelists
9
10.83
1.20
Error
18
18.87
1.05
Total
29
69.50
*Significant at the 5% level

Fc

Ft

18.95*

3.55

c. General acceptability
The mean score of treatment 2 was 4.7 evaluated as like very much followed by
treatment 1 has a mean score of 4.1 also evaluated as like moderately and the least was
Treatment 3 with a mean score of 3.4 evaluated as neither like nor dislike. Analysis of
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variance showed significant differences of the three treatments with an F value of 6.42
which are greater than the tabulated value of 3.55 using the 5% level of significance.
According to Abraha et al., (2018) the major physical changes occurs on fish during
processing are changing texture, color and yields in which acceptability of the processed
powder may depend on the final quality of the product. Furthermore, treatment 2 was the
best in overall acceptability of the product using 30 minutes of boiling and it was
evaluated as like very much.
Table 3a General acceptability score of fish
powder
Treatment
PANELIST
1
2
3
Total
1
4
5
4
13
2
4
5
3
12
3
4
5
3
12
4
4
4
4
12
5
4
5
4
13
6
3
5
4
12
7
5
4
3
12
8
4
5
2
11
9
5
4
4
13
10
4
5
3
12
TOTAL
41
47
34
122
Mean
4.1
4.7
3.4
12.2
Legend: 5-like very much 4-like moderately 3-neither like nor dislike
2-dislike moderately 1-dislike very much
Table 3b Analysis of Variance (ANOVA)
Source of
Df
SS
Variance
Samples
2
13.87
Panelists
9
19.63
Error
18
19.47
Total
29
52.97
*Significant at
level

MS

Fc

Ft

6.93
2.18
1.08

6.42*

3.55

the 5%

2. Consumers Level of Acceptability
Sensory evaluation was used for measuring the acceptability level of the product. The
consumers composed of housewives from Aparri and trained laboratory panel of CSU –
Aparri. Flying fish powder was presented to the consumers for evaluation. Consumers were
given sensory score sheets for them to check the appropriate level of acceptability.
The consumer’s level of acceptability was assessed and is presented in table 4. The
table shows that the level of acceptability was evaluated as “liked moderately”.
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Table 4 Consumers Acceptability Test for Flying fish powder
Total
Level
of
Consumer Respondent Like
very Like Acceptability
Like slightly Neither
s
much
F
moderately
F
F
%
dislike
F
%
%
Lab Panel
10
2
9
1
18
Housewives
40
14
28
18
36
8
16
Total
50
30
27
15
54
8
16
Over-all Mean
- 6.14
Adjectival Description/Rating
- like moderately
Score Range
Like very much
Like moderately
Like slightly
Neither like nor dislike
Dislike slightly
Dislike moderately
Dislike very much

7
6
5
4
3
2
1

-

6.5
5.5
4.5
3.5
2.5
1.5
1.0

-

like
%

7
6.49
5.49
4.49
3.49
2.49
1.49

3. Profitability of Flying fish powder
The production of flying fish powder was made and produced for sale. The
expenses incurred and the number of packs produced is given below:
Table 5 Cost & Return Analysis for Flying fish powder
Component
Quantity
Unit Cost
Total Cost
Flying fish
1 kg
₱ 100.00
₱ 100.00
P.E bag
10 pcs
₱ 0.50/pc
₱
5.00
Gasul
30 minutes
₱ 0.25/min
₱ 7.5.00
Electricity
1 hour
₱ 5.00/KWH
₱
5.00
Labor
2 hours
₱ 20.00/hr
₱
40.00
₱ 157.50
Total Cost of Production
Note: In 1 kilo of fresh flying fish it yields 151 grams of powder
Number of packs produced
Total Sales
Net Profit

– 30 packs at ₱ 6.00/pack
– ₱ 180.00
– ₱ 180.00 - ₱ 157.50 = ₱ 22.50

The production of flying fish powder was found profitable. It has a return of investment of
14.28 %. The only problem is the level of acceptability which is evaluated as like moderately
and that would affect the selling rate. Hence, it is important that the product will be improved as
assessed by the consumer-respondents.
CONCLUSIONS AND RECOMMENDATIONS
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Based on the findings of the study the following conclusions were
drawn:
1. Sensory qualities of flying fish powder were significantly affected by the three boiling
time used.
2. Level of acceptability was evaluated as „liked moderately”.
3. It also shows that the production of flying fish powder is good for business.
The following recommendations were arrived at based on the results of the study.
1. Study on the keeping quality of the flying fish powder in chilled condition.
2. Study on the shelf – life of the flying fish powder using different packaging materials.
3. Study on the use of the processed flying fish powder in product formulation.
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Product Development of Aramang Nematopalaemon tenuipes Spread
Milagros L. Velasco, Ph.D.
Associate Professor, College of Hospitality Industry Management
Cagayan State University-Aparri-Campus, Maura, Aparri, Cagayan, Philippines

ABSTRACT: Nematopalaemon tenuipes locally known as “Aramang” is an endemic species
in the river estuaries of Aparri, Cagayan. The study generally conducted to utilized aramang
for the development of Aramang Spread. Specifically, it aims to determine the best formulation
for Aramang Spread; determine the consumer’s acceptability of the product; determine its
Return of Investment (ROI) and determine the proximate analysis of the product. A descriptive
score board analyzing color, odor, texture, taste, and flavor of the product was presented to a
panellist of 10 judges. Statistical analysis revealed no significant differences in color, odor,
flavor, and texture between samples and treatments, but showed a significant difference
among treatment samples with respect to taste at the 5% level of significance. The result
indicated that the treatment 1 which constitutes a concentration mixture of 100 grams of
Aramang was considered to be best treatment. A consumer survey was also done to
determine the acceptability of the final product. The product was rated by the majority as
“like very much”. Based on the data gathered the return on investment was computed to be
42.85% which indicates that the product, Aramang spread is highly profitable which means
that it can be engaged on entrepreneurial activity. Nutritional content by proximate analysis
was done to diet the major constituents of foods that are important in nutrition. Result of
analysis showed that the product contains 2.57% ash, 40.99% crude fat, 8.3% crude protein,
47.44% moisture, and sodium 612.19 mg/100g. Calories from carbohydrates 0.68 kcal/100g,
calories from fat 368.9% kcal/100g, calories from protein 35.32% kcal/100g, total calories
404.91 kcal/100g, and total carbohydrate 0.17%.
Keywords: aramang, aramang spread, return of investment

I.

INTRODUCTION

A formulation of the new product development may involve modification of an
existing product or its presentation or formulation of entirely new product that satisfies a newly
defined customer want or market niche (Quingley, 2018). Formulation is developing new
products from concept to commercialization. Position of the product will also enhance and
improve upon current products. New product formulation serves as a technical expert that
supports product improvements, quality improvements, and cost saving initiatives (Jasmohan,
2000).
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Nematopalaemon tenuipes, locally known as “Aramang” is one of the most dominant
native fishery products in the Cagayan Valley, particularly at Aparri, Cagayan (Ayson &
Encarnation, 2008). This soft shelled red shrimp, aramang is highly in demand in Aparri as a
fresh food and dried form that is commercially exported to other countries like Japan which
they called it Amiebi (Rabanal et al., 2016). And it is for this reason that the resource has been
chosen as One-town One-Product (OTOP) program of the local government unit of Aparri.
Aramang are locally processed or prepared only into “kilawin”, ädobo”, ükoy”, “bagoong”,
and mostly dried under the sun for exportation in some other Asian countries. Due to the
limited processing technology on aramang a research study was conducted to formulate and
introduced a new product in the market niche.
The result of this study would mean development and promotion of the fishery
industry specifically the aramang post harvest processing industry in the locality in particular
and to the Philippines in general in terms of product development and product exploration.
Similarly, this is an indication that this commodity (aramang) with uncontrolled massive
harvest can also be processed into different products that are more attractive and acceptable
to the consumers. Eventually, people engaged in this business will have a better source of
livelihood and income.

II. MATERIALS & METHODS
Raw Materials
The required raw materials are given below.
Aramang
Fresh Aramang (spider prawns) Nematopalaemon tenuipes, were bought from the
local fish market of Aparri, Cagayan. They were then packed in polyethylene plastics bags
and frozen stored at -20oC for preservation prior to processing.

Food Ingredients
Butter, mayonnaise, Worcestershire sauce, dried parsley, salt, chilli powder, white
pepper powder, and lemon was purchased from a local supermarket of Aparri, Cagayan.

Methods
Aramang Spread was produced in two steps.
1.) Production of aramang paste.
2.) Preparation of aramang spread by using the prepared aramang paste.
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Preparation of Aramang Paste
Initially, the head and the antennae of the shrimp samples were separated properly from their
body with the aid of a kitchen scissor and then washed thoroughly with cold purified water to remove
dirt and other potential contaminants. Then, cleaned samples were steamed for 30 minutes using a nonpressurized stainless steel type steamer. The steaming process will help to inactivate enzymes and
bacteria and to reduce the moisture content. The steamed samples were weighed and measured using
spring balance scale with corresponding amounts as to each treatments and it was then ground using
a multifunctional food chopper for 3 to 5 minutes or until a fine paste texture is achieved. The process
flow diagram is shown in Figure 1.

Preparation of Aramang Spread
The ingredients used for the formulation of aramang spread are given in Table 1. All these
ingredients function together to form the final structure of the product. The aramang spread samples
were prepared using an electric food blender. Aramang paste, mayonnaise, and butter were initially
mixed together until homogenised. Dry ingredients (parsley, white pepper powder, chilli powder, and
salt) were added and mixed well. Then, Worcestershire sauce, lemon juice and lemon rind were
finally added and blended. No artificial taste enhancer and chemical preservatives were added.
Lemon juice and salt were the only natural preservative used. The process flow diagram is shown in
Figure 2.

Experimental Design
The Aramang Nematopalaemon tenuipes spread was formulated using three treatments
with different proportion of aramang paste: treatment 1 (100 grams aramang paste), treatment 2
(150 grams aramang paste), and treatment 3 (200 grams aramang paste). All other ingredients were
held constant in all the three treatment formulations. The amount and nature of all the ingredients in the
recipe determine the structural and sensory characteristic of the product.
Table No 1:

Formulation for the preparation of aramang spread made with various aramang paste

Ingredients
Aramang paste
Butter
Mayonnaise
Worcestershire sauce
White pepper powder
Chilli pepper powder
Salt
Lemon juice
Lemon rind

T1
100
62.5
125
5.0
5.0
5.0
5.0
5.0
3.0

T2
150
62.5
125
5.0
5.0
5.0
5.0
5.0
3.0

T3
200
62.5
125
5.0
5.0
5.0
5.0
5.0
3.0

*T1- Treatment 1; T2- Treatment 2; T3-Treatment 3
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Sensory Evaluation
Ten (10) trained panellist evaluated the product as affected by the three treatments. The
test was necessary to evaluate the sensory quality of aramang spread as affected by different portions
of aramang. Prior to testing, the panellist were familiarized with the properties of the product, they
were given a portion of each samples (10 to 20 grams) in a polypropylene plastic cup accompanied
with disposable spoon, plain white bread, and distilled water to clean their mouths between
samples. Then, the panellist answered a questionnaire where the outcome was used to evaluate the
attributes of color, odor, taste, texture, and flavor of the spread. Three replicates were made in order
to come up with the most reliable evaluation from the testing period.

Fresh Aramang
Cleaning and Beheading
Washing
Steaming
Grinding
Paste
Figure No.1: Flowchart for the preparation of aramang paste
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Aramang Paste
Mixing with Ingredients
Blending
Packing
Storing
Aramang Spread
Figure No. 2: Flowchart for the preparation of aramang spread
Consumer Acceptability Test
The best treatment based on the sensory quality evaluated by the panellist was subjected to
consumer acceptability test. The 50 member consumer panel comprised a broad cross section of
adult population represented by 25 college students and 10 employees of the Cagayan State
University at Aparri Campus, 8 housewives and 7 fast-food helpers from the town of Aparri. The
consumer evaluated the acceptability of the spread using the 7-point hedonic scale: (7) like very much,
(6) like moderately, (5) like slightly, (4) neither like nor dislike (3) dislike slightly, (2) dislike
moderately, (1) dislike very much. The samples (10 grams) were given to the consumers on a small
white paper plate with a disposable spoon and a slice of white bread. The ages and gender of the
participating group were recorded.

. Nutritional Analysis
The best treatment formulation based on the sensory quality evaluated by the panellist was
subjected to proximate analysis. It was analyzed for moisture, ash, crude fat, crude protein, sodium,
carbohydrate, and calories using standard chemicals and or physical procedures. All tests were
carried out at the SGS Philippines, Inc. Alegria Building, 229 Chino Roces Avenue, Makati City,
Philippines.
Determination of Moisture
Moisture content of the product was determined by Air Oven Method (Based on AOAC Official
Method, 20th Edition, 2016).
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Determination of Ash Content
Determination of ash content of the product sample was carried out by Gravimetric Method
(Based on AOAC Official Method, 20th Edition, 2016).
Determination of Crude Fat
This was carried out by Acid Hydrolysis Method (Based on AOAC Official Method, 20 th
Edition, 2016).
Determination of Crude Protein
Protein was determined using the Kjeltec Auto Analyzer (Based on AOAC Official Method,
20 Edition, 2016).
th

Determination of Sodium (Na)
This was carried out by Dry Ashing, Acid Digestion, and Quantitation by Inductively
Coupled Plasma – Optical Emission Spectrometer (ICP – OES).

Determination of Carbohydrates and Calories
This was carried out by computation from the proximate analysis results.

Determination of Return of Investment (ROI)
Return of Investment or ROI is the calculation of the amount or cost of materials which was
invented in a project that will gain a profit. According to William D. Hasley (1987), Rate of Return or
ROR is defined as a natural standard which to compare investment alternatives, it can be
expressed as the ratio of changed in value to the beginning value which is likely similar to the value of
return of investment (ROI). Hasley presented a simplified formula for the computation of ROR or
ROI.

3.8. Statistical Analysis
The obtained data was statistically analyzed for analysis of variance (ANOVA) and
consequently Tukey’s HSD test has been used to determine significant difference. Data has been
analyzed using the Statistical Tool for Agricultural Research (STAR) for Windows, version 1.1 at the
5% level of significance (P = 0.05).

II.

RESULTS AND DISCUSSION

Determination of the Best Formulation of Aramang Spread
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The sensory qualities evaluated were acceptance of color, odor, flavor, taste, and texture. Table
2 shows the mean acceptance sensory ratings of aramang spread using a descriptive score sheet.
Table 3, 4, 5, 6, and 7 shows the analysis of variance for the sensory qualities/parameters of aramang
spread.
Table No. 2: Mean Scores on the Sensory Attributes of aramang spread yielded from three different
treatment formulations
TREATMENT
T1
T2
T3
Totals
Mean
Description

SENSORY ATTRIBUTES
Color
Odor
Flavor
Taste
Texture
4.43
3.83
3.77
4.17
4.30
4.10
3.77
3.53
3.73
4.00
4.00
3.57
3.30
3.60
3.90
12.53
11.17
10.60
11.50
12.20
4.18
3.72
3.53
3.83
4.07
SLIGHTLY
SLIGHTLY SLIGHTLY SLIGHTLY SLIGHTLY
ATTRACTIVE ARAMANG ARAMANG ARAMANG COARSE
COLOR
ODOR
FLAVOR
TASTE
TEXTURE

Table 2 presents the computed mean scores for color, odor, flavor, taste, and texture for
aramang spread respectively.
It can be noted that the mean score for aramang spread with respect to color, odor, and flavor
were 3.13, 2.79, and 2.65, respectively described as slightly attractive color, slight aramang odor, and
slight aramang flavor, while the taste and texture of aramang spread described by the panellist were
slight aramang taste and slight course texture as indicated by their mean scores of 2.88 an d 3.05
respectively.

Table No. 3: ANOVA table showing sensory score for the odor of aramang spread
Source of
Sum of
Df
Mean
F-ratio
Variation
Square
Square
ODOR

Between
Groups

1.156

2

.578

Within
Groups

56.900

87

.654

Total

58.056

89

.883

Sig.
.417

The table 3 reveals that the odor of aramang spread in three different treatments were not
significant as reckoned by the F-ratio of 0.883 with the probability of 0.417 which is higher than
0.05.This indicates that the odor of each treatments of the product were all equally acceptable.
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Table No. 4: ANOVA table showing sensory score for the color of aramang spread
Source of
Sum of
Df
Mean
F-ratio
Variation
Square
Square
Between
3.089
2
1.544
1.918
COLOR Groups
Within
Groups

70.067

87

Total

73.156

89

Sig.
.153

.805

The table 4 reveals that the color of aramang spread in three different treatments were not
significant as reckoned by the F-ratio of 1.918 with the probability of 0.153 which is higher than
0.05.This indicates that the color of each treatments of the product were all equally acceptable.

Table No. 5: ANOVA table showing sensory score for the flavor of aramang spread
Source of
Sum of
Df
Mean
F-ratio
Variation
Square
Square
FLAVOR

Between
Groups

3.267

2

1.633

Within
Groups

79.133

87

.910

Total

82.400

89

1.796

Sig.
.172

The table 5 reveals that the flavor of aramang spread in three different treatments were not
significant as reckoned by the F-ratio of 1.796 with the probability of 0.172 which is higher than
0.05.This indicates that the flavor of each treatments of the product were all equally acceptable.

Table No. 6: ANOVA table showing sensory score for the texture of aramang spread
Source of
Sum of
Df
Mean
F-ratio
Variation
Square
Square
Between
TEXTURE Groups
Within
Groups
Total

2.600

2

1.300

47.000

87

.540

49.600

89

2.406

Sig.
.096

The table 5 reveals that the texture of aramang spread in three different treatments
were not significant as reckoned by the F-ratio of 2.406 with the probability of 0.096 which is higher
than 0.05.This indicates that the texture of each treatments of the product were all equally acceptable.
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Table No. 7: ANOVA table showing sensory score for the taste of aramang spread
Source of
Sum of
Df
Mean
F-ratio
Variation
Square
Square
Between
5.267
2
2.633
3.216
Groups
TASTE
Within
Groups

71.233

87

Total

76.500

89

Sig.
.045*

.819

Legend: *Significant (P < 0.05)

The table 3 reveals that the taste of aramang spread in three different treatments were significant as
reckoned by the F-ratio of 3.216 with the probability of 0.45 which is lower than 0.05. This indicates
that the taste of each treatments of the product were not all equally acceptable. It can be not ed that
the sum of square between group is 5.267 and 2 is the degree of freedom producing a total mean square
of 2.633 while the sum of squares within group is 76.500 with the degree of freedom of 87 with the
total mean square of .819.Since the analysis showed significance difference in terms of taste,
Tukey’s HSD was further used in determining the significant difference among treatment samples.

Table No. 8: Multiple Comparision using Tukey’s HSDa on the sensory quality by taste of
aramang spread
TREATMENT
N
Subset for alpha = 0.05
1
2
3
2
1
Sig.

30
30
30

3.60
3.73
.836

3.73
4.17
.158

*Means for groups in homogeneous subsets are displayed
a. Uses Harmonic Sample Size = 30.000.

Post hoc comparisons using the Tuckey HSD test indicated that the sensory mean score of
aramang spread according to its taste for treatment three (M= 3.60) was significantly different from
the treatment two. However, treatment two (M= 3.73) do not significantly differ from treatment one.
Treatment 1 showed higher sensory mean score among treatment 2 and treatment 3.
It was found that increasing the concentration level of aramang paste had a negative effect on
taste, confirming finding by Winarro (1997) that the factors which affects the taste of a product were
chemical compound, temperature, its concentration and interaction between other taste components.
Based on this result, treatment 1 was selected as sample in subsequent consumer acceptabili ty
evaluation, ROI determination, and nutritional analysis.
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a
b
a

T1

T2

T3

*T1- Treatment 1; T2- Treatment 2; T3-Treatment 3

Figure No. 3: Significant differences of different treatments of Aramang Spread in terms of taste

Determination of Consumer Acceptability
Consumers play a vital role in the success of a product in the market. Hence, it is the primary
purpose of affective tests to assess the personal response (preference or acceptance) of current or
potential consumers of a product, a product idea, or specific product characteristics (Meilgaard,
1988).
Table 9 shows the mean acceptability level of the product as evaluated by the consumer
respondents. The consumer acceptability or aramang spread ranged from 6.12 to 6.5 with an overall
response mean of 6.311, these value fall between “like moderately” to “like very much” category of
the 7- point hedonic scale.
Based on the results, college students rated “like moderately” as indicated by its mean score
of 6.12 while computed mean for housewives, fast food helpers, and employees were 6.375, 6.25,
and 6.5, respectively described as “like very much”. It further showed that the calculated mean of the
product is 6.311which correspond to the level of “like very much”.
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Table No. 9: Level of Acceptability of aramang spread
CONSUMERS

College Students
Housewives
Fast Food Helpers
Employees
OVER ALL MEAN

TOTAL
RESPONDENTS
(n=50)

MEAN
ACCEPTABILITY

DESCRIPTION

25
8
7
10

6.12
6.375
6.25
6.5
6.311

Like moderately
Like very much
Like very much
Like very much
LIKE VERY MUCH

*7-point Hedonic Scale Description
6.16-7.0 = Like very much
5.30-6.15= Like moderately
4.44-5.29= Like slightly
3.58-4.43= Neither liked or disliked
2.72-3.57= Disliked slightly
1.86-2.71= Disliked moderately
1.0-1.85= Disliked very much

Determination of Return of Investment
The total production cost of aramang spread using 1 kg of aramang is P1, 120.00 which
produced 40 jars of aramang spread. Assuming that the price per piece is P 40.00, the total sales would
be P1, 600.00 which would make a net income of P480.00. Dividing the net income by the total
production would show a return of investment (ROI) of 42.85% which indicates that the product;
aramang spread is highly profitable which means that it can be engaged on entrepreneurial activity.
Table No. 10: Financial statement and standard recipe used in preparation of aramang spread
Ingredients
Quantity
Aramang
1 kilo
Butter
1 ½ kilo
Mayonnaise
1 cup
Parsley
5 teaspoons
Worcestershire sauce
5 teaspoons
Salt
5 teaspoons
Chilli pepper powder
5 teaspoons
White pepper powder
5 teaspoons
Lemon
½ kilo
Total raw material cost
Total packaging cost (glass jar) 40 jars @ 15php
Total Production Cost
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: 40 pcs @ 30 grams each
: 40 pcs x P40.00 each = P1,600
: P1,600 – 1,120 = P480

Assessment of Proximate Composition
The demand for food products with benefits beyond simple nourishment is increasing in
modern society owing to a higher awareness of the health impacts of food (Basho and Bin, 2010).
Because consumers spend increasingly less time on food preparation, research institutes, and
food industries are developing nutritious products with added health benefits that are quickly to
prepare or ready-to-use (Goncalves, 2011; Monteiro et al., 2013).
Results of the proximate analysis of the nutritional content of the formulated aramang
spread are the following: ash 2.57%, crude fat 40.99%, crude protein 8.83%, moisture
47.44%, sodium
612.19% mg/100g, and calories from carbohydrates 0.68kcal/100 g, calories from fat
368.91kcal/100
g, calories from protein 35.32kcal/100 g, total calories 404.91kcal/100 g, and total
carbohydrates
0.17%.
Table No. 11: Nutritional analysis of aramang spread
ANALYSIS NAME
Ash

RESULT
2.57%

Crude Fat

40.99%

Crude Protein (N x 6.25)

8.83%

Moisture

47.44%

Sodium (Na)

612.19mg/100g

METHODOLOGY
Based on AOAC Official Method,
20th Edition, 2016
Based on AOAC Official Method,
20th Edition, 2016
Based on AOAC Official Method,
20th Edition, 2016
Based on AOAC Official Method,
20th Edition, 2016
Dry Ashing, Acid Digestion, and
Quantitative by Inductively Coupled
Plasma-Optical Emission
Spectrometry (ICP-OES)

CSU Aparri Research and Development and Extension Office

50

CSU APARRI RESEARCH JOURNAL
Volume 16, Issue No. 1

Calories from Carbohydrates
Calories from Fat
Calories from Protein
Total Calories
Total Carbohydrates

0.68 kcal/100g
368.91 kcal/100g
35.32 kcal/100g
404.91 kcal/100g
0.17%
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By Computation
By Computation
By Computation
By Computation
By Computation

Based from the results of the proximate analysis of the nutritional content of the
formulated aramang spread the percentage of the different nutrients are within the acceptable
ranges for human consumption. The mineral contents represented by ash and sodium are good
enough, the higher the percentage the more mineral contents. Protein content is good also because
aramang is a good source of high quality protein like any other fishery products. Crude fat come
from the butter used as an ingredients in the development of aramang spread.
IV.

CONCLUSION
Based on the findings presented, the following conclusion are:
1. That the aramang can be used in the formulation of aramang spread.
2. The developed aramang spread was acceptable by the consumers at a level “like very
much”.
3. The aramang spread focused to have potential as an income generating product
having an ROI of 42.85%

RECOMMENDATION
The researcher would like to recommend the following:
1.
2.
3.
4.

A study on the shelf- life of the developed aramang spread under two conditions.
Determine the shelf- life of aramang spread using different packaging material.
Conduct a microbial count and chemical test.
Conduct a study for commercialization of the aramang spread.
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Analysis of the Monitoring and Management Practices of Aramang Fishers: Inputs in the
Design and Development of an IT Solution

Billy S. Javier, PhD
Associate Professor, College of Information and Computing Sciences
Cagayan State University at Aparri
Abstract: Fishers and locals’ knowledge along abundance and catch areas of the endemic specie,
Nematopalaemon tenuipes, is very limited, hence affecting production and economic stability in the
area considering weather and water parameters, and pricing. This study focused on uncovering the
emerging concerns in monitoring the fishing practices towards the design, implementation and
testing of a Geographic Information System (GIS)-Based Mapping for Nematopalaemon tenuipes
Aramang Fisheries with Decision Support System. Conducted in Aparri Cagayan, Philippines,
descriptive data was obtained thru a validated 5-point Likert survey-questionnaire among 30
participants composed of IT experts, Fisheries and Marine Sciences experts, agriculture office staff,
and members of the Aparri Aramang Fishers’ Association. Additionally, interview guide and
documentary analysis elicited additional data. Findings presented a varying concern along the
management, operations, and monitoring of catch and production of the endemic aramang both
among fishers and concerned office. Further, results showed a need to implementing an information
system embedding decision support system with prediction and the provision of GIS-based catch
maps necessary to providing meaningful information to fishers saving their fuel resources, time, and
cost in fishing. While Aramang fishing greatly aids in economic development, production trend data
tends to reveal overfishing, posing challenges on conservation and management of the specie and
sustainability of livelihood to fishers’ families. The design, implementation and utilization by the
local agriculture office of a viable system will serve as decision- support and IEC tool for
reconsidering the open and closed season of aramang catch aiding to conservation and management
towards sustainability.
Keywords: aramang, Nematopalaemon tenuipes, monitoring, management, decision support
system.
I.

Introduction

Over the years, the number of varying studies evaluating the practical implementation and
integration of electronic systems in the field of agriculture, food security, conservation and
management of resources has steadily grown (Alagappan, Kumaran, 2013; Alum-Udensi, Egesi,
Uka, 2016; Bjorn Magnus Mathisen, 2016). With rapidly growing population, food security,
monitoring, and management of natural resources benefiting the populace has become a pivotal
area of concern to scholars, management leaders, and policy-makers in the different facets of the
globe. With the bulk of data, decision-support systems aid to increasing sustainable productivity
on fishery agro-industry supply chain (Teniwut Y.K. and Marimin, 2013; Nath, J. P.M, 2000).
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These concerns are critical parameters of a country or a region in its mechanism to improve human
and societal development.
Ensuring food security, alleviating poverty reduction, and management and conservation
of resources is a global imperative as reflected in the compelling Millennium Development Goals
(MDG) which seeks to provide accelerated interventions for poverty reduction and environmental
needs. It is clear that if success is to be achieved, collaborative efforts from vari ous institutions,
need to be furthered, scaling up and mobilizing efficiently existing resources, stronger advocacy,
and technical capacity development at the local level (United Nations Development Programme
Philippines, 2012).
Scientifically known as Nematopalaemon tenuipes according to the World of Register of
Marine Species (2018), “Aramang” is an exotic, palatable soft-shelled shrimp and only endemic
species in the Northern Cagayan Philippines, particularly in Aparri (Molina L. P., et.al, 2013). The
term aramang (Ilocano for Alamang) is always associated to Aparri, Cagayan in the Northern part
of the Philippines (18.3551 N, 121.6420 E), which nature has uniquely blessed with the softshelled pink shrimp species or spider shrimp (Rodriguez, 2014). Aramang fishing becomes one of
the major sources of income, forming almost 100 percent among the catch by drift filter nets in the
Aparri Cagayan River Estuary (ACRE) Northern Philippines. Aramang is an indispensable
condiment in most Iloco dishes that have brought fortune to fishers and traders as well.
Remarkably, there’s an increased demand for aramang primarily due to its gustatory taste
(Culasing, Molina, Layugan, Rabanal, Jr., & Amog, 2013).
Meanwhile, production data as reported by the local agriculture office and the Bureau of
Fisheries and Aquatic Resources - National Stock Assessment Program presents a changing and
unstable production trend of aramang. The fluctuating production of aramang increased from 1996
to 2008 posing issues on overfishing or overharvesting (Municipal Committee of Fisheries and
Agriculture, 2015). However, production slowly decreased in 2012 until 2018 (PSA, 2018). This
evident decreasing trend, according to the local government fisheries in-charge, was attributed to
the implementation of the local ordinance on catch or aramang. However, fisheries experts
(Layugan, 2018) asserts that the decreasing aramang production is due to unforeseen overfishing
which calls an immediate management action to keenly monitoring catch and production among
fishers. However, local officials are unable to directly make actions to permanently imposing the
ordinance due to the difficulty in unlocking the real issues and problems. More so, there exists no
standard mechanism to monitoring catch and production because local agriculture office only relies
on the by-word declaration of few fishers and small-scale businessman in the locality. With the
call for conservation of marine species, climate change, and sustainability of available
resources to sustain livelihood, the study come in to uncover the problems or issues, practices and
challenges posed mainly by the fishers, and to uncover possible solution in the monitoring,
conservation and management of the Nematopalaemon tenuipes or Aramang aiding the local
government unit.
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Statement of the Problem
This study generally aimed to uncover the problems or issues, practices and challenges in aramang
fishing towards the analysis, design, development, implementation and evaluation an operational
system, “Geographic Information System (GIS) – based Mapping and Prediction for
Nematopalaemon tenuipes Aramang Fisheries” for the local government unit of Aparri Philippines
as a means of providing management support tool for aramang fisheries management,
conservation, and possible policy development.
Specifically, this study aimed to provide answers to the following problems:
1.
What are the current management practices and processes involved to monitor the
Nematopalaemon Tenuipes (Aramang) in terms of its catch or yield, and production?
2.
What are the issues or problems encountered as regards the monitoring, operations,
and management of Nematopalaemon Tenuipes (Aramang) fisheries?
3.
What practical IT solution could ease the problem or issues uncovered in the study?
II.

Methodology
Research Design
The study utilized the descriptive research design as well as integrating the system analysis,
design, and development iterative process. Descriptive-qualitative inquiry was conducted
to unlocking the issues as supplemented by an interview, documentary analysis and actual
fishing observation.
Participants
Implementing the purposive sampling technique to meet the inclusion and exclusion
criteria, the participants of this study, presented in table 1, were categorized into two groups
namely: (a) the IT experts, composed of IT faculty members and industry practitioners with
relevant prior knowledge on field of study as well marine and science faculty-researchers
with sterling research performance, and (b) the of the system composed of the staff of the
municipal agricultural office (MAO) LGU Aparri, faculty of fisheries and marine science,
researchers, and students in the academe or research institutes, and the fishers and fishery
organizations highly engaged in aramang fisheries.
Locale
The study was conducted in the coastal areas of Aparri Cagayan Northern Philippines,
particularly along the Aparri Cagayan River Estuarine and the Babuyan Marine Corridor.
Bounded in the east are coastal towns of Buguey, Calayan Group of Islands and Batanes
in the far north, Ballesteros in the West, and Camalaniugan in the South.
Instrumentation and Data Gathering
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The study employed a survey-questionnaire adopted and in accordance with what has been
acceptable by the International Standards Organization (ISO). The ISO/IEC 25010 software
characteristics software assessment tool consisted of the three parts. With a formal consent
form, the questionnaire was explained to the respondents in vernaculars, before the same was
used to assess the system or processes of monitoring, management and operation of
Nematopalaemon tenuipes Aramang Fisheries. An interview guide assisted the researcher
to elicit the participants’ views, issues, and problems relative to Aramang fishing,
operations, and management.

Table 1. Distribution of Study Participants
Participants

Sector

n

%

Experts

Academe IT Experts

5

12.5

Users/Frontline

Industry IT Experts
Fisheries and Marine Science Faculty-Researchers
Agriculture Office Staff
Fishers (Aparri Aramang Fishers Association)
Total

5
5
5
20
40

12.5
12.5
12.5
50.0
100.00

A Reliability test was carried out via test-retest method using both Spearman-Brown
coefficient and Guttmann split-half coefficient. Scheduled formal interview was done to
elicit additional information from the participants specifically the fishers, MAO staff, LGU
officials, experts or researchers in the fisheries and marine sciences, Cagayan State
University at Aparri, Philippines. More often, the researcher conducted interviews and
observation at the landing site, working or meeting sites, and on-board during actual
aramang fishing.
Acknowledging the provisions of the Philippine Data Privacy Act, data sets and
information along aramang production, catch, and landing sites was taken through
documentary analysis. Through formal communications, datasets and documents or reports
was taken basically from the office of the municipal agriculturist, LGU Aparri,
supplemental data from the Philippine Statistics Authority website, Provincial and
Regional Fisheries and Aquatic Resources.
Data Analysis
To analyse the data gathered, weighted means was used to analyze the issues and problems
along monitoring, operations, and management of the Nematopalaemon tenuipes Aramang
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fisheries using a validated 5-point Likert scale survey-questionnaire. Thematic analysis was
used to analyse the responses based on interviews following an interview guide.

4. DISCUSSION OF KEY RESULTS AND FINDINGS

Profile of the Respondents. Table 2 presented the profile of the users including the assessment of
the Municipal Agriculture Office Staff (5), Faculty of Fisheries and Marine Sciences (5), and the
fishers belonging to the Aparri Aramang Fishers Association (20).
Table 2. Profile of the agriculture office staff, fishers, and fisheries faculty-researchers
Variable Sample Composition Male
%
Female
%
N (20)
%
Category
Fishers 20.00 90.91
20.00
66.67
Non-Fishers 2.00
9.09
8.00
100.00 10.00
33.33
Total
22.00 100.00
8.00
100.00 30.00 100.00
Age
30 to 40 7.00
31.82
3.00
37.50
10.00
33.33
41 to 50 7.00
31.82
1.00
12.50
8.00
26.67
51 to 60 8.00
36.36
4.00
50.00
12.00
40.00
Total 22.00 100.00
8.00
100.00 30.00 100.00
Highest Education Attained
Elem. Level 13.00 59.09
13.00
43.33
Elem. Grad 4.00
18.18
4.00
13.33
High School Level 3.00
13.64
3.00
10.00
High School Grad
College Level
College Grad 1.00
4.55
1.00
3.33
Masters 1.00
4.55
6.00
75.00
7.00
23.33
Doctorate
2.00
25.00
2.00
6.67
Total 22.00
8.00
30.00 100.00
Years of Experience
below 15 2.00
9.09
4.00
50.00
6.00
20.00
15 to 20
21 to 25
26 to 30
above 30

10.00
6.00
3.00
1.00

45.45
27.27
13.64
4.55

1.00
3.00
-
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22.00

100.00

8.00

100.00

30.00

100.00

Majority of the user-respondents were male (80.0%), in contrast with their female counterpart.
With a mean age of 46.47, most of the user-respondents were between 51 to 60 years old, majority
of were male (36.36%). The highest education attained differ from the 2 groups of users: majority
of the fishers did not complete elementary (59.09%), while most of the non-fishers (MAO, Faculty
Members) or 7 respondents were able to complete their relevant master’s degree. In terms of the
years of experience, majority of the non-fishers (MAO, Faculty Members) has been in the service
between 15 to 20 years with a mean of 17.4 years. With a mean of 22.05 years, most of the fishers
have been into Aramang fishing between 21 to 25 years, while some reported having into aramang
fishing over 30 years already.
Most of the IT Experts who served as respondents in this study were male (70.0%) outnumbering
their female counterparts. As presented in table 3, majority has been in the academe (60.0%) at a
mean of 11.83 years as compared to the 4 working in the industry for a mean of 12.25 years. A
substantial percentage (90%) were masters’ degree holder in the relevant IT education, while only
10 percent with doctorate
degree.

Table 3. Profile of the IT Experts
Variable

Sample Composition

Male

%

Female

%

N

%

(10)
Category
Academe
Industry
Total

3
4
7

42.86
57.14
100.00

3
0
3

100.00
100.00

6
4
10

60.00
40.00
100.00

below 30
30 to 40
40 to 50
50 to 60
Total
Highest Education Attainment
Bachelor
Masters
Doctorate

2
5
0
0
7

28.57
71.43
100.00

0
2
1
0
3

66.67
33.33
100.00

2
7
1
0
10

20.00
70.00
10.00
100.00

0
7
0

100.00
-

0
2
1

66.67
33.33

0
9
1

90.00
10.00

Total

7

100.00

3

100.00

10

100.00

Age
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Years of Experience
below 15
15 to 20
20 to 25
above 25
Total

5
2
0
0
7

71.43
28.57
100.00

2
1
3

66.67
33.33
100.00

7
2
1
0
10

70.00
20.00
10.00
100.00

Current Practices in Nematopalaemon tenuipes Aramang Fishing, Monitoring, and
Management
The current practices along monitoring catch, production, and yield of Aramang are herein
presented. The monitoring and management of aramang fishing is in close coordination with the
Maritime group, Philippine Coast Guard, Philippine Navy, Bureau of Fisheries and Aquatic
Resources, and the Local Government Unit of Aparri.
1. Since 2015, members of the Aparri Aramang Fishers Association are guided with the
Gentleman’s Agreement (Municipal Ordinance 151 series of 2015) along which hauling,
schedule of fishing, allowable catch, and pricing were stipulated.
2. The monitoring of Aramang catch starts from the landing sites established by the Local
Government Unit of Aparri through an assigned Municipal Agriculture Office staff,
particularly the in-charge in fisheries and aquaculture.
3. The total catch in kilos are manually recorded, the number of hauls is declared by the
fishers, and the pricing per kilo are declared in accordance to the purchasing power.
4. The wet catch is either be sun-dried or directly sold fresh in the public market of Aparri.
Sun-drying is normally made in direct sunlight, conspicuous areas, and safe from dust and in
boxed drying nets elevated from the ground. However, most of the drying, as observed, were
into clean pavements, in long-thin fine nets along public roadsides, and along the stretches of
the coastlines.
5. Commissioned gatherers sun-dry fresh-caught aramang segregating export
quality aramang. These are monitored in warehouses where traders normally transport for
export.
6. The MAO staff makes consolidated report for the office and relevant information-seeking
organizations. These reports are filed in piles of folders and safe-keeping file cabinets which
may be exposed to data breach or loss.
7. The report of the BFAR including those in the National Stock Assessment Program comes
from the report of the Local Government Unit in an Excel-formatted template which are
transmitted to the BFAR
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Table 4. Assessment of the current monitoring and management practices on aramang
fishing by the fishers, MAO staff and fisheries experts
Assessment Statements for Fishers, MAO Staff and
Weighted
Description
Fisheries Experts
Mean
Monitoring of catch is done regularly by the local
2.60
Disagree
agriculture office staff
Catch are recorded manually on record books
3.30
Uncertain
Aramang pricing is dependent on the traders not the local
3.10
Uncertain
government authorities (MAO, Market Supervisors)
Aramang fishers are updated on the local ordinance for
2.90
Uncertain
Open and Closed Catch and related laws
Aramang fishers are guided with the applicable filter
2.70
Uncertain
nets/gear for fishing and proper fishing practices.
Landing sites are available for actual monitoring of
2.40
Disagree
aramang catch conspicuous and accessible.
Fishers are informed of the catch points saving time and
2.10
Disagree
resources thru generated maps.
Fishers are well-informed of abundance of aramang
eventually saving time, costs, and resources.
The local agriculture office provides informative and
relevant IEC materials for aramang fishing, and its
conservation management.
The local agriculture office – fisheries in-charge and
Aramang fishers are forecasted regularly on aramang
fishing updates, weather and water parameters.
Catch points are provided for safer and efficient fishing as
well as monitoring.
Water parameters are known to fishers by the local
agriculture office prior aramang fishing.
Local ordinance is made known and well-understood to
fishers by the local government and concerned offices.
Fishers are oriented on the allowable number of hauling
and allowable catch limits.
Fishers are apprehended if are not compliant to the imposed
local ordinance.
Meeting and coordination with concerned agencies and
fishers are initiated by the local agriculture office-fisheries
in-charge.
Local agriculture office staff and relevant government

2.20

Disagree

2.50

Disagree

2.56

Disagree

2.00

Disagree

1.70
2.90

Strongly
Disagree
Uncertain

2.80

Uncertain

2.60

Disagree

3.30

Uncertain

2.80

Uncertain

agencies are on-field to secure and monitor regularly.
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The fishers, MAO staff, and fisheries experts have revealed, through t he assessment, (table 4)
varying and impending issues, problems, and emerging concerns that confronts monitoring,
management, and conservation of the Aramang. This tends to suggest a greater role for the local
agriculture office towards the proper imposition of the local ordinance, dissemination of relevant
information and updates that may assists in proper monitoring, management, and operations in
Aramang fishing, and the need to closely work with relevant agencies towards sustaining livelihood
development for the fishers and their families.
Meanwhile, the assessment of the IT experts revealed an existing issue along the monitoring and
preparation of reports on aramang catch and production (table 5) congruent with the assessment
by the fishers. Further, while formats are made available, discrepancies and data integrity emerged
as an issue. The manual way of monitoring, preparation, and security of aramang catch and
production brings forth a greater need to systematize and instigate a user-friendly, resourceefficient, and management-effective tool through the development of a system.
Issues and Problems along Current Monitoring Practices
One of the end goals of the study is the design, development, and implementation of a GIS-Based
Mapping and Prediction for Nematopalaemon tenuipes Aramang Fisheries which hopes to
consolidate the different features of the current system practices and procedures thereby providing
a practical IT solution that supports decision-support system, improved processes in the local
agriculture office, and improve fishing practices and support to Aramang fishers. Hence, to guide
the researcher in this goal, the IT experts were asked to provide their assessment on the current
monitoring and management practices for Aramang fisheries. After a 2-session office and field
observation, analysis of the current practices, and review of documents, the assessment was made
using a questionnaire.

Table 5. Assessment of the IT Experts on the Current Monitoring and Management Practices
for Nematopalaemon tenuipes Aramang Fisheries
Assessment Statements
W.
Desc.
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Mean

Rating

3.70
2.20
2.50
2.50

Agree
Disagree
Disagree
Disagree

2.50
3.50

Disagree
Agree

Fishers are informed of the catch points saving time and resources thru 2.70
generated maps.

Uncertain

The MAO office provides IEC materials for aramang fishing.
MAO and Aramang fishers are forecasted regularly on aramang fishing.
Catch points are provided for safer and efficient fishing as well as
monitoring.
Monitoring of aramang production are documented thru forms
Formats in monitoring aramang catch and production are based on
standard BFAR templates.
There is a systematic way of providing information to the local agriculture
office along weather parameters for dissemination to fishers
There is a way to produce needed reports and locate these reports for
decision making purposes.
A database to store Aramang-related data is in-place.

Disagree
Uncertain
Strongly
Disagree
Uncertain
Uncertain

Aramang records are stored in loose sheets and computer terminals.
Needed report on a timely manner are prepared by the MAO staff.
Production report on Aramang are prepared for management purposes.
Aramang production are known to fishers for them to benchmark on their
catch thru dissemination.
Monitoring of Catch is done regularly by the MAO staff
Catch are recorded manually on record books

Overall Weighted Mean

2.20
2.70
1.80
2.70
2.80
1.40
1.40
1.20
2.65

Strongly
Disagree
Strongly
Disagree
Strongly
Disagree
Uncertain

Results revealed a majority of disagreements in the statements pertaining to the monitoring,
operations and management of Aramang fisheries though with uncertain overall remark
(mean=2.65). Nonetheless, the statements reflect the greater need to improving the system
processes and procedures which integrates the power of ICT as the need is critical to the local
government, more particularly the fishers.
Based on the interview responses of the participants, the following were issues and problems
deduced.
1. Inaccuracies and inefficiency in reporting along aramang catch or production due
to varying inconsistencies such as missing monthly records, unconsolidated and
uncategorized data, and unsafe cabinet-records keeping;
2. Difficulty in the actual monitoring of catch and production in the different landing sites
is associated to the varying time to dock by the fishers, risks in crossing the Babuyan
Marine Corridor (BMC) and Aparri Cagayan River Estuarine (ACRE) Aparri Philippines,
and non- reporting of fishers on actual catch or total production especially when peak
season where traders directly buys fresh catch aboard;
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3. Discrepancies in the reports available in the National Stock Assessment Program
(NSAP) of the Bureau of Fisheries and Aquatic Resources and the reports of the local
agriculture office along aramang catch and production;
4. Fluctuating prices of aramang could be associated to the monopoly by some
traders, uncontrolled market pricing, and inability of the local government and local
agriculture office to properly regulate pricing of aramang;
5. Aramang fishers’ reports that they are unable to control catch and usually exceeds the
catch limits indicated in the Gentleman’s agreement especially during peak season and
there is a greater need for the return of investment in the catch;
6. Unavailability of safe, secured, and sanitary drying pavement or facilities for
drying export-quality aramang in the locality affecting production of sanitary, safe, and
world-class dried Aramang for export;
7. While a Gentleman’s Agreement is enforced with the local government of Aparri,
relevant and concerned government agencies (such as DENR and BFAR, Maritime, Navy,
and Coast
Guard), fishers’ fully disclosed issues on the ordinance needing review addressing food
security among its residents and their livelihood, aramang management and conservation,
and local economy of Aparri;
8. Aramang fishers find issues or problem regarding when to catch due to unavailability
of scientific mechanism or decision-support system aiding fast, accurate, and cost-effective
information dissemination along catch schedules to fishers by the local agriculture
office.
These according to most fishers hinders their ease of Aramang fishing, affecting their
livelihood; and
9. Live weather and sea updates are crucial to fishers. However, due to lack of realtime forecasting on weather and sea currents, fishers are constrained to go fishing which
greatly affects supply market chain of wet and dry Aramang as well as export-quality sundried Aramang.
Integrating the best features of data mining, geographic information systems (GIS), decision
tree algorithm, and relevant ICT tools, the design, development, and implementation of a viable
IT solution through the Geographic Information System (GIS)-Based Mapping for
Nematopalaemon tenuipes Aramang Fisheries with Decision Support System is herein
proposed. While cost-benefit analysis is not presented herein, many literatures has proven the
edge of system application over manual systems practices. Features to be contained may
include live weather notification to add safe, secured, and cost-effective aramang fishing via
SMS notification updates to Aramang Fishers, condition prediction for Aramang fishing using
Decision Tree Algorithm with the integration of live weather and sea maps, Google maps, and
production data, mobile-friendly IEC tool for researchers, students, and the community, and
data consolidation with the National Stock Assessment Program of the Bureau of Fisheries and
Aquatic Resources. The system as an IEC tool is in fact proving access to appropriate
‘information’ which has been outlined as comprising a vital component of the coastal
management process according to Nicholls, Dawson, and Day (2015) and further supported by
the studies of Supriatna A. K., et al (2016) and St. Martin K (2009). Such technologies have
been found essential in providing decision support to stakeholders (Javier,
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20
19
)
IV. CONCLUSIONS
As reflected in the results, issues and problems affects the catch, production, and yield of the
Nematopalaemon tenuipes Aramang Fisheries which redounds to the economic instability
among fishers and the local government in general. The need to regulate catch through proper
and systematic monitoring of catch, provision of GIS-based catch maps through ICT
tools, and development and implementation of a viable IT solution maximizing its solution is
herein eminent based on the issues and problems uncovered.
V.
RECOMMENDATIONS
The analysis, design, development and testing of the Geographic Information System (GIS)Based Mapping for Nematopalaemon tenuipes Aramang Fisheries with Decision Support
System as a management tool to the local government of Aparri, as a decision - support tool
for the local agriculture office, and as a critical informative tool to fishers and the community,
needs to be in place towards the provision of appropriate policies, updates, or even ordinances
towards the conservation and management of Nematopalaemon Tenuipes or Aramang only
endemic in Aparri Cagayan – Babuyan Marine Corridor. A trend analysis and/or prediction of
catch and production may be performed with the availability of 15-year data. Further cyclic
studies to include water current in the area and depth of catch areas which is still uncovered
through research due to strong currents underneath may be collaboratively made towards
mapping. The Municipal Agriculture Office may require all aramang fisher to be included in
the database for faster monitoring and top- level decision making once an IT solution is inplace. A multi-sectoral review of the local ordinance may be made since fishers complain of
obtaining source of income during closed season which according to them, seasons have change
due to climate change.

Problems
Met/Recommendations
Minor problems were encountered including the validity of data from the gatherers,
MAO, and owners who are supposed to provide truthful information/responses in the
questionnaire. Funding may not have been a problem but preparation of reports and its
financial aspect may cause an issue when reporting of outputs are made. This is because
of the personal use of resources and non-allocation of time through an approved ETL
in the conduct of the study.
There is a need to establish a database of people and/or organizations associated
in Aramang fishing and management as well as in catch and production. This is
essentially critical in the management of the resource. The conduct of actual data
collection is challenging especially during rainy season.
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Formulation of Aramang Baked Products Enriched with Malunggay
Raschil M. Battung, Marry Ann T. Gapero and Diana Grace C. Licopit
Faculty Members, College of Hospitality Management, Cagayan State University at Aparri

ABSTRACT: Product development may involve modification of an existing product or its
presentation or formulation of an entirely new product that satisfies a newly defined customer
want or market niche. The researchers used the Frequency, which was used in determining the
acceptability of the product. It discusses the preparation of aramang baked products using
three different proportions of aramang powder to flour. This study generally developed and
conducted the formulation of aramang baked products enriched with malunggay conducted
by the researchers. Specifically, it answered the level of acceptability in terms of taste, texture,
flavor, odor and color, also the overall acceptability of enriched aramang baked products. The
study used the frequency distribution for evaluators to determine the acceptability of enriched
aramang baked products enriched with malunggay. As per sensory evaluation conducted by the
researchers, it was proven that aramang baked products enriched with malunggay was
acceptable in terms of Odor, Taste, Flavor, Color and Textures. In terms of odor treatment 1
with 25 grams aramang powder was rated as 3.93 with a descriptive value of slightly aramang
odor to be proven as highly acceptable. Based on the results, treatment 1 under criterion taste, it
was proven to be highly acceptable among the three treatments which was rated as 4.06
with a descriptive value of slightly aramang taste. The treatment 1 and treatment 3 of enriched
aramang baked products were very attractive in color which was rated by the evaluators as
4.33. Under texture, aramang baked products was rated as 4.33 with a descriptive value of
not coarse texture. Lastly, the flavor was rated as 3.93 bearing a descriptive value of slightly
aramang flavor. Based on the results of sensory evaluation of enriched aramang baked products
it was proven that the three (3) treatments were all highly acceptable in terms of variable
Odor, Taste, Flavor, Color and Textures conducted by the researchers.

Keywords: aramang, baked products, malunggay, product formulation

I.

Introduction
Bakery products are becoming famous day by day. They are so popular due to its
taste and easy to digest. Bakery products are generally liked by all. For nowadays people
have no time to spend much on making breakfast or snacks it is the bread and pastries
that had taken place rather in other kind of stuff. Celebrating any moment of joy is
incomplete without bakery products. They are good source of snacks and are widely
available. Bread is the staple diet of all. Bread is the essence of all bake ry products.
Without bread no bakery products are complete. It is prepared by baking dough of flour
and water.
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Most everyone has experienced the pleasant sensation of walking into a bakery and
smelling the sweet aroma of fresh-baked goods right out of the oven. In an age where
prepackaged and frozen foods dominate the retail grocery industry, bakeries provide a
refreshing alternative and wide variety of delicious treats. According to the business
analysis firm Hoovers, bakery popularity is reflected in the fact the United States has
approximately 2,500 commercial bakeries earning annual revenue of more than 25 billion
dollars. Aramang is an exotic and palatable soft-shelled shrimp harvested sustainably in
Aparri year round; export quality dried „aramang‟ is marketed in Japan, Taiwan and other
parts of the country. The event also features a fluvial parade of more than a hundred fishing
boats showcasing the fishermen‟s way of life.
From its role as an important and integral part of the Aparriano diet to today‟s
exportable shrimp, Cagayan‟s famous aramang (Nepatopalaemon tenuipes) or spider
shrimp ,a soft-shelled species uniquely endowed to Aparri, certainly has swam its way to
international cuisine. In fact, like the name of its festival in May, aramang has become the
undisputed OnE Town, One Product of the town, a tourism icon. If it‟s aramang, it must be
Aparri.
The aramang of Aparri, thus Cagayan, is easily distinguishable from other shrimp
species by its color and size. While fishing is a major economic activity, it is during the
months of August to Decembers that aramang forms a conspicuous aggregate along the
shore, and are fished on a large scale at the mouth of the Cagayan River. Observed
seasonality of catching is due to water turbidity as a result of the download cascading of
water along the Cagayan River and its tributaries to the sea, according to the Bureau of
Fisheries and Aquatic Resources. This is triggered by heavy monsoon rains and weather
disturbances.
The ever-increasing demand for aramang is primarily due to its gustatory taste. It can
be made into bagoong aramang (shrimp paste) using salt as preservative. The bagoong
aramang has been declared as an excellent appetizer taken with fresh Super Manila and
the other Philippine mango varieties. It is an indispensable kare-kare ingredient. Sun-dried
aramang is a favorite and preferred flavoring in mixed vegetable cooking among the
Ilocano‟s „dingdeng‟ and Ibanag‟s „inabraw‟ in Cagayan because of its unique taste and
natural flavoring.
The red shrimp scientifically known as “Nematopalaemon tenuipes” and locally
known as “Aramang” or Alamang is an endemic specie in the river estuaries of Aparri,
Cagayan, which has gained its popularity and acceptability not only in the local market
but also in the foreign market specifically Japan and other Asian countries.
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Aramang “Nematopalaemon tenuipes” is a marine crustacean that is found at the
bottom of the water in nearly every environment around the world. Aramang species are
tiny in size, therefore many aquatic animals tend not to see them. There are 2,000
different species of aramang worldwide, all of which are invertebrates which means that
Aramang don‟t have a hard exoskeleton (the shell of the aramang) which is often
transparent and colorless making difficult to be visible in the water.

Nowadays, innovation of product is one of the fast growing industries in the
world. Producers and manufacturers find new products to introduce in the market in
exchange of today‟s new trend and continuously providing high quality products. Baked
products such as cookies, cakes, cupcakes, tarts and the like are into innovations. This
shows that food innovation in the country is one of the fast growing industries. The
formulation of enriched aramang baked products tried to innovate one of the Filipinos‟
favorite desserts. Filipinos are good in discovering and innovating food recipes.
Discovering recipes is not just as eating foods. They always try new things in everyday
living. Filipinos are known for being avid eaters until their tummies are full. They used to
upgrade usual recipes into greater products.

According to Journal of Aquaculture Research and Development, Aramang has gained
its acceptability both in local and international markets like Japan and across Asian
countries. Big volume of the catch sold in the marketplace as fresh, frozen, and also dried
for local consumption and exportation which made the researchers chose aramang as one
of their ingredients that is locally found at Aparri as the basic commodity.

Objectives of the Study
The study aimed is to develop the an aramang baked products like cookies, tartlets,
pandesal, ensaymada, cupcakes, and crinkles enriched with malunggay; its nutritional
information of each baked products and its potential for income generating activities
through its return of investment. Specifically, the study sought to answer to the following:

1. What is the assessment of the evaluators to the different baked products
according to the sensory evaluation – Taste, Texture, Odor, color?
2.

What is the consumer’s acceptability of the best treatment of baked product?
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METHODOLOGY

The design employed in this study is the Product Development Research. This
design employs the creation of products with new or different characteristics that offer new
or additional benefits to the customer. Product development according to Business
Dictionary (www.business.com, 2014) may involve modification of an existing product or
its presentation or formulation of an entirely new product that satisfies a newly defined
customers want or market niche. Frequency count and mean were used in determining the
level of acceptability of the product.
The formulation of aramang baked products enriched with malunggay conducted
by the researchers used the standardized recipe book Baking Guide for Beginners
which was copyrighted on 2012 by Elvira Villaverde-Gabriel,DEM, with accurate and
exact measurements to achieve the desired outcome.

The following are the process for preparing the baked products, the study will use three
different treatments. Treatment 1 will be treated with 100g+ Flour and 50g aramang
powder; Treatment 2 will be treated with 125g+ Flour and 75g aramang p owder; and
Treatment 3 will be treated150g+ Flour and 100g aramang powder. Five grams of
Malunggay is added to the three treatment in baked products.
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RESULTS AND DISCUSSION

This chapter discusses the results and findings of the sensory evaluation of enriched
aramang tart conducted by the researchers. The purpose of this study was to subject the
Aramang Baked Products Enriched with Malunggay for sensory evaluation in terms of
Odor, Taste, Color, Textures, and Flavor and establish the level of acceptability.

Table 1. Sensory Evaluation for the Odor of Aramang Baked Products Enriched with
Malunggay
Evaluator
Treatment
1

1

3

2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mean

4 3 5 5 4 4 4 4

4

4

4

3

4

4

3.93

Descriptive
Value
Slightly
Aramang
Odor

Distinguishe
d
Aramang
Odor
Distinguishe
Treatment
d
2 2 2 4 1 4 3 3 3 2 2 3 5 3 1
2.66
3
Aramang
Odor
Legend: 1.0- 1.80= Very Strong Aramang Odor; 1.81- 2.60= Pronounced Aramang Odor;
2.61- 3.40=
Distinguished Aramang Odor; 3.41- 4.20= Slight Aramang Odor; 4.21- 5.0= No Aramang
Odor
Treatment
2

2

3 1 3 4 4 4 4 1

3

1

3

4

3

3

2.86

Based from the sensory evaluation results of Aramang Baked Products Enriched
with Malunggay, treatment 1 with 50 grams aramang powder was assessed by the
evaluators, as having a slight aramang odor. The computed mean was 3.93. Treatment 2
with 75 grams of aramang powder was evaluated with a mean of 2.86 and a descriptive
value of distinguished aramang odor. The enriched aramang baked products for the
treatment 3 with 100 grams aramang powder was rated as 2.66 which means it has a
distinguished aramang odor.
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As per sensory evaluation results, treatment 1 has the best level of acceptability
in terms of the criterion, presence of aramang odor. This suggests that the quantity of
the aramang powder used in this treatment was the best amount to blend and
complement with the other ingredients to come up with a higher acceptability of the
aramang baked products.

Table 2. Sensory Evaluation for the Taste of Aramang Baked Products Enriched
with
Malun
ggay
Descriptive
Evaluator 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mean
Valu
e
Slightly
Treatment
Araman
3 3 1 5 5 4 4 4 5 4 4 5 5 5 4 4.06
1
g
Tast
Distinguished
Treatment
e
Araman
3 3 1 4 4 3 3 3 1 3 1 3 5 4 3 2.93
2
g
Tast
Distinguished
Treatment
e
Araman
2 3 2 5 2 3 2 2 4 4 2 5 5 5 4 3.33
3
g
Tast
Legend: 1.0- 1.80= Very Strong Aramang Taste; 1.81- 2.60= Pronounced Aramang
Taste; 2.61- 3.40=
e
Distinguished Aramang Taste; 3.41- 4.20= Slight Aramang Taste; 4.21- 5.0= No
Aramang Taste
Based from the sensory evaluation results of the enriched aramang baked
products treatment 1, with 50 grams aramang powder, a mean of 4.06 was derived.
This has a descriptive value of slightly aramang taste. For treatment 2 with 75
grams aramang powder, a descriptive value of distinguished aramang taste was
observe. A mean of 2.93 was computed. The enriched aramang baked products under
treatment 3, with 75 grams aramang powder was rated as having a distinguished
aramang. A mean of 3.33 was derived.
This results implies that among the three recipes of the aramang baked
products, treatment 1 has the most acceptable taste. Further, the quantity of the
aramang powder used in treatment 1 makes the aramang baked products more
acceptable in terms of taste.
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Table 3. Sensory Evaluation for the Color of Aramang Baked Products Enriched
with Malunggay
Descriptive
Evaluator 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mean
Value
Treatment
1
Treatment
2
Treatment
3

4 2 5 4 5 5 5 5 3

4 3 5 4 5 5 5 5 4

4 3 5 4 5 5 4 5 5

5

2

3

4

2

2

4

5

5

5

5

5

4

5

5

4

5

5

4.33

Very
Attractive
Color

4.2

Slightly
Attractive
Color

4.33

Very
Attractive
Color

Legend: 1.0- 1.80= Very Strong Attractive Color; 1.81- 2.60= Pronounced
Attractive Color; 2.61- 3.40= Distinguished Attractive Color; 3.41- 4.20= Slightly
Attractive Color; 4.21- 5.0= Very Attractive Color
Based from the sensory evaluation results of the enriched aramang baked
products treatment 1, with 50 grams aramang powder, a mean of 4.33 was derived.
This has a descriptive value of very attractive in terms of color. For treatment 2 with
75 grams aramang powder, a descriptive value of slightly attractive color was
assessed. A mean of 4.2 was computed. The enriched aramang baked products
under treatment 3, with 100 grams aramang powder was rated as having a very
attractive in terms of color. A mean of 4.33 was derived.
The results of the sensory evaluation of the aramang baked products on the
basis of its color suggests that the amount of aramang powder on treatment 1 and 3,
made the aramang baked products more acceptable. This further means that
whichever amount, that is 50 grams or 100 grams, of aramang powder on the recipe
of the aramang baked products more acceptable.
Table 4. Sensory Evaluation for the Texture of Aramang Baked Products Enriched
with Malunggay
Descriptive
Evaluator 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mean
Value
Treatment
1
Treatment
2

5 5 4 5 5 4 4 4 4
5 2 4 5 5 4 4 4 3

5
5

3
2

4
4

4
5
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4.33
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4.13
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Slightly
Coarse
5 3 3 5 2 4 4 4 5 5 3 5 5 5 5
4.2
Texture
Legend: 1.0- 1.80= Very Coarse Texturer; 1.81- 2.60= Pronounced Coarse
Texture; 2.61- 3.40= Distinguished Coarse Texture; 3.41- 4.20= Slightly Coarse
Texture; 4.21- 5.0=

Treatment
3

Based from the sensory evaluation results of enriched aramang baked products,
treatment 1 with 50 grams aramang powder was assessed by the evaluators, as having
a not coarse texture. The computed mean was 4.33. Treatment 2 with 75 grams of
aramang powder was evaluated with a mean of 4.13 and a descriptive value of slightly
coarse texture. The enriched aramang baked products for the treatment 3 with
100 grams aramang powder was rated as 4.2 which means it has a slightly coarse
texture.
As per sensory evaluation results, treatment 1 has the best level of acceptability
in terms of the criterion, to have a slightly coarse texture.
Table 5. Sensory Evaluation for the Flavor of Aramang Baked Products
Enriched with Malunggay
Evaluator
Treatment
1
Treatment
2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mean
3 4 3 4 5 4 4 4 2 4

3 2 1 3 3 3 3 3 3 4

4

1

4

1

5

5

5

5

4

4

Descriptive
Value

3.93

Slightly
Aramang
Flavor

2.93

Distinguished
Aramang
Flavor

Distinguished
Aramang
2 3 4 3 2 2 3 2 4 4 2 4 5 5 4 3.26
Flavor
Legend: 1.0- 1.80= Very Strong Aramang Flavor; 1.81- 2.60= Pronounced Aramang
Flavor; 2.61- 3.40=Distinguished Aramang Flavor; 3.41- 4.20= Slight Aramang
Flavor; 4.21- 5.0= No Aramang Flavor

Treatment
3

Based from the sensory evaluation results of the enriched aramang baked
products treatment 1, with 50 grams aramang powder, a mean of 3.93 was derived.
This has a descriptive value of slightly aramang flavor. For treatment 2 with 75 grams
aramang powder, a descriptive value of distinguished aramang flavor was observed.
A mean of 2.93 was computed. The enriched aramang tart under treatment 3, with
100 grams aramang powder was rated as having a distinguished aramang flavor. A
mean of 3.26 was derived.
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These results imply that among the three recipes of the aramang baked
products, treatment 1 has the most acceptable flavor. Further, the quantity of the
aramang powder used in treatment 1 makes the aramang baked products
more acceptable in terms of flavor.

Table 6. Level of Acceptability of Aramang Baked Products
Enriched with Malunggay
Weighted Mean
Descriptive Value
Treatment 1
4.11
High Acceptability
Treatment 2

3.41

High Acceptability

Treatment 3
3.55
High Acceptability
Legend: 1.0- 1.80= Very Low Acceptability; 1.81- 2.60= Low Acceptability; 2.61- 3.40=
Moderate Acceptability; 3.41- 4.20= High Acceptability; 4.21- 5.0= Very High
Acceptability
Based from the sensory evaluation results of enriched aramang baked products
treatment 1 with a proportion of 50 grams aramang powder assessed by the evaluators,
the enriched aramang baked products was found out to be highly acceptability with a
weighted mean of 4.11. Also, the treatment 2 with 75 grams aramang powder gained its
high acceptability with the same descriptive value of treatment 1 rated as 3.41. It was also
proven that the 3rd treatment with 100 grams aramang powder was highly acceptable and
rated as 3.55.
The three (3) treatments of aramang baked products enriched with malunggay
conducted by the researchers were proven to be highly acceptable based on the sensory
evaluation results.
This results implies that among the three recipes of the aramang baked products,
treatment 1 has the most acceptable qualities. Further, the quantity of the aramang powder
used in treatment 1 makes the aramang baked products more acceptable.
IV.

SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary

The researchers conducted and developed a baked product from the basic commodity of
Aparri, Cagayan which is Aramang “Nematopalaemon Tenuipes”. The red shrimp
scientifically known as “Nematopalaemon tenuipes”and locally known as “Aramang”
or Alamang is an endemic specie in the river estuaries of Aparri, Cagayan, which has
gained its popularity and acceptability not only in the local market but also in the foreign
market specifically Japan and other Asian countries.
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As per sensory evaluation conducted by the researchers, it was proven that enriched
aramang baked products was acceptable in terms of Odor, Taste, Flavor, Color and
Textures. In terms of odor treatment 1 with 50 grams aramang powder was rated as
3.93 With a descriptive value of slightly aramang odor to be proven as highly acceptable.
Based on the results, treatment 1 under criterion taste, it was proven to be highly acceptable
among the three treatments which was rated as 4.06 with a descriptive value of slightly
aramang taste. The treatment 1 and treatment 3 of enriched aramang baked products were
very attractive in color which was rated by the evaluators as 4.33. Under texture, aramang
baked products was rated as 4.33 with a descriptive value of not coarse texture. Lastly, the
flavor was rated as 3.93 bearing a descriptive value of slightly aramang flavor.
Based on the results of sensory evaluation of enriched aramang baked products it
was proven that the three (3) treatments were all highly acceptable in terms of variab le
Odor, Taste, Flavor, Color and Textures conducted by the researchers.
Conclusion
The researchers concluded that the formulation of aramang baked products enriched with
malunggay was really a successful endeavor. In addition, the three (3) treatments are
highly acceptable in terms of odor, taste, texture, flavor and color. In general, the aramang
baked products enriched with malunggay gained a high level of acceptability among the
would-be consumers. Based on the sensory evaluation results, regardless of the amount of
aramang powder, whether 50 grams, 75 grams or 100 grams the aramang baked products
enriched with malunggay remains generally highly acceptable.
Recommendations
Based on the results of sensory evaluation of aramang baked products enriched
with malunggay it was proven that the three (3) treatments were all highly acceptable in
terms of variable Odor, Taste, Flavor, Color and Textures conducted by the researchers.
The researchers further recommend to the fisherfolks to utilize the use of aramang.
It could be fresh or dried since it was the basic commodity of Aparri, Cagayan. Baked
products found to be a profitable product to develop. Since it has gained its acceptability,
the researchers are proposing this aramang baked products enriched with malunggay to be
one of the products available at the Aparri Pasalubong Center as a way it could be
introduced and promoted in the market. This will help the fisherfolks and their spouses to
generate more income by utilizing the catch of aramang.
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ABSTRACT: Knowledge derived from scientific discoveries and experiments are essential drivers to information

management. This study was geared at promoting institutionally-farmed researches as a critical driver to utilization
and re-production of new knowledge thru the use of the developed web application, Institutionally-Farmed Research
Online Repository and Management System using the SCRUM development methodology. Assessing the
application’s compliance to ISO 25010 software quality characteristics, the study described the responses of
consented participants after experiencing the use of the application in a certain duration. Key features that aids in
the ease of use, access to, and management of the research resource emerged. From the responses, the developed
application evidently suggests its usability and compliance to standards from the participants. The application was
limited to showcasing all research resources produced in the University, in the last 10 years, after having gone
through approval of the research review committee prior inclusion in the database. Maximizing the web application
for knowledge-sharing and utilization is commended, advancing instruction and knowledge economy.

Key words: knowledge, ISO 25010, research, SCRUM, web application

1.

INTRODUCTION

New knowledge generated from research and development activities are useless information
unless these scientific discoveries are made known to people and communities, adopt these
technologies, and capacitate the countryside towards rural development. As data has become the
new oil that drives the knowledge economy, it is vital that knowledge obtained from the scientific
processes be transcended as common knowledge to communities. Information, education, and
communication or IEC development could best thrive the sharing of research outputs, utilization
of new generated technologies, and productivity-enhancement in the society. With the
convergence of internet technology and the proliferation of social media and communication
tools, research outputs should traverse the wider audience utilizing information and
communications technologies, generating greater impact to the community.
The University mantra on producing publishable research outputs has led researchers and
professionals to write scientific papers from conducted projects aligned to regional and national
development goals. Publication as the major end result of research activities has been challenging
university targets, SUC levelling, and indicators to normative financing. Hence, this project looks
at maximizing outputs of research through knowledge sharing possible thru information,
communications and education (IEC) initiatives. Generated knowledge from researches extended
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thru publication, online open access journals, and online libraries serves as important references
and benchmark ideas to the conduct of further research projects. As instruction is always based
from outputs or generated knowledge from research, this project would enable academicians,
professors, and instructors to utilize research results as instructional material and as basis for the
conduct of classroom-based researches.
Various research outputs have been generated by the faculty-researchers and students of Cagayan
State University [1] through its years of existence. The multidisciplinary researches that has been
produced has been either published or shelved for years. Some of these has been conveyed
majority into various national and international conferences. Some others may have been
cascaded to local meetings, seminars, or training-workshops. However, students as well as
faculty members may not be well informed of how far CSU has been producing new knowledge
from the classrooms. It may be known to very few faculty-researchers as part of the audience in
in-house reviews, regional, national, and international conferences. The stakeholders of the
University particularly the students are not widely disseminated of what were the generated new
knowledge from these researches since majority of the outputs are not widely disseminated to
them despite the fact that this knowledge came from the University experts and researchers.
The utilization and dissemination of these new knowledge may perish instead of being published
and form part of the dissemination of new knowledge. Also, it is important to monitor and control
the increasing gap between the information and the end-user that causes the difficulties of length,
variety, velocity, veracity, its implementation and challenges [2]. New knowledge from these
researches may have been limited to the shelves, to the journals, if published, and to the certain
libraries or offices. This generated knowledge should have been available in various media
capturing the interest of both students and faculty members to further advanced instruction,
generation of research, and innovation of new technologies both benefitting the students,
institution, and the nation in general. In fact, the utilization of these knowledge would bring a
shift in the approaches to teaching and learning from cognitivism to socio-constructivism,
connectivism and heutagogy [3].
Scientific publications are all around us, but accessibility and security concerns are problematic
[4]. Merging the older tradition of compact, small publications with the Open Web Platform's
ubiquitous usability, addressability, and interconnectedness is of great benefit. Online growth
has impacted various aspects of our lives, such as communication, information sharing, social
activities, and so on [5]. It has goals and it is becoming a need. As a type of knowledge
management system, the web portal provides an excellent medium for information sharing and
search [6].
Hence, to address the gap and to hasten the research culture from the classroom level to the
University level, this project, Institutionally-Farmed Research Online Repository and
Management System (InFORMs) is an educational IEC media that would aid instruction,
research, and even extension. Venturing on the wide utilization of internet technologies, the
project aimed at designing and development of an online knowledge sharing and management
portal that maintains a database or online repository of research outputs produced from different
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disciplines within the University. It is hoped that the repository will advance instruction, generate
new knowledge, and widen information dissemination practices along research outputs.
Furthermore, developed IEC materials written by experts in the field of fisheries, education,
information and communications technology, hospitality industry management, criminal justice
and governance, business, entrepreneurship and accountancy, as well as industrial technology
needed promotion thru multimedia technology development.
With the utility of the web and the internet, this project focuses on the development of the
research or knowledge-sharing portal for the students and faculty of the University as it is a
necessary tool for the students and faculty in the University in helping them create or publish
researches accessible in the web and help others in accessing past researches for their references.
1.1 Objectives
Generally, the study aimed to design, develop, and implement an Institutionally-Farmed Online
Research Repository and Management System (InFORMs) as a University means of an
information, education, and communication (IEC) technologies geared towards dissemination of
research outputs and utilization of newly generated technologies among communities. In
addition, the extent of compliance to ISO 25010:2011 software quality have been made. More
so, it is hoped that thru the project, there is an increase promotion of new knowledge and/or
research outputs as well as research-based IEC materials thru multimedia technology
development and make it available online.
2. METHODOLOGY
2.1 Research Design
The SCRUM development methodology was employed in the design and development of online
repository involving the key processes of the system development life cycle, planning, analysis,
design, development, and implementation. The descriptive design described the extent of
compliance to ISO 25010:2011 [7] software quality characteristics of the developed InFORMs.
2.2 Respondents
Qualifying some inclusion criteria, there were 10 experts and/practitioners in the IT industry evaluated
the usability, acceptability, and satisfaction following the International Standards Organization [7]. Two
(2) faculty-researchers with five students representing each College and the RDE staff formed part of the
respondents evaluating the acceptability, usability, and satisfaction.

2.3. Instruments
The study utilized a structured questionnaire adapting the usability, acceptability, and satisfaction
following the International Standards Organization (ISO/IEC) 25010:2011 software quality. In the design
and development of the repository, the XAMPP development framework was employed utilizing opensource tools.
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2.4. Statistical Tools
Frequency counts, weighted means and percentages were used to describe the data. T-test was used to test
the differences of the assessment between the respondents.

3. RESULTS
3.1. The Application – InFORMS: Institutionally-Farmed Research Online Repository and
Management System

The web-based application, InFORMs, have been developed to provide students, researchers,
and teachers an access to scientific experiments and articles that were documented in the
University. The term “Farmed” was coined for institutionally produced or formulated researches
or scientific undertaking which have undergone review by the Research Committee. The
InFORMs required access to accounts by provision of security in adding and management of
research resources. Users could view an abstract of all archives in the project allowing them to
review the article prior full access. It provided an intuitive dashboard for users to ably maximize
the portal with ease of managing their access and searching activities (Figure 1).
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Each department that handles categories of the research resource allows addition and updating
of articles and manuscripts in the archives (Figure 2). The addition of the new research resource
passes thru the formed research committee prior its final inclusion in the InFORMs database
(Figure 3). The department adding the new entry are notified of the processes.
Full access of the research resource readily available in the archive requires the student, teacher,
or requesting party to login with their account details. Only then can the user be able to view the
full resource (Figure 4). Requesting party wanting to make copies of the research article from
the archives once given the access would be able to download copy for the user.

In addition, simple article information provided users of the number of reads or views in the
resources and each categories (Figure 5, 6). This provided the administration to strategizing the
use of the different research resources as tool to teaching and learning.
The assistive feature includes retrieval of account, feedback form, and search and view.
Moreover, relevant information about the University, Colleges, Terms, and Contacts are made
available for all users.
3.2. The extent of compliance of the developed application system to ISO 25010:2011 software
quality standards

The assessment on the extent of compliance of the web application, InFORMs, to ISO 25010
software quality characteristics have been conducted after a formal consent, presentation, and
actual usage. The characteristics or dimensions in the evaluation of the analysis are defined in
terms of functional sustainability, performance efficiency, compatibility, usability, reliability,
security, maintainability, and portability. Separate results were presented for the IT Experts, for
the RDE staff and Faculty Members, and for the students.
The IT Experts rated the functional suitability of the developed InFORMs to the high extent with a mean
of 3.72, particularly underscoring its completeness, appropriateness, and correctness. Meanwhile, the
users generally assessed the functional suitability aspects of the InFORMs compliant to a very high extent
with a mean of 4.24, particularly along with completeness, correctness, and user access. This tends to
imply that the proposed system conforms to the need for a complete, appropriate, and correct system for
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the students, thus generates the expected results by the participants. This finding agrees with the study of
the team of Sharma, Maheshwari, Sengupta, & Shukla (2003) which highlighted the systems’ compliance
to functional completeness, correctness, and appropriateness to users as emphasized in a study [8]. Thus,
satisfying functionality of the system aids to user usability
Table 1 Summary of the Assessment on the extent of compliance to ISO 25010
IT Experts (N=10)

Users (N=30)

Criteria

W.
Mean

Description

W.
Mean

Description

Functional Suitability

3.72

High Extent

4.24

Very High Extent

Reliability

3.78

High Extent

4.40

Very High Extent

Usability

3.82

High Extent

4.37

Very High Extent

Performance Efficiency

3.87

High Extent

4.39

Very High Extent

Maintainability

3.92

High Extent

4.32

Very High Extent

Portability

3.90

High Extent

4.20

High Extent

Security

3.48

High Extent

4.36

Very High Extent

Compatibility

3.57

High Extent

4.33

Very High Extent

Overall Weighted Mean

3.76

High Extent

4.33

Very High Extent

With a mean of 3.78, the compliance of the system in terms of its reliability was found to be at the high
extent particularly along with fault tolerance, maturity, and supportability. The finding suggests that the
reliability of the system is important especially handling faults within, errors corrected over time, and
recoverability. Reliability features of the system as assessed by the participants was found similar to the
study [9] titled “Reliability of web-based information system in inquiry projects” which highlighted the
reliability of systems affecting the usability of such. In fact, in the study “Applying the ISO Standard in
Assessing the Quality of Software Systems” [10], were most participants felt that the software met the
reliability of criterion, likely due to the knowledge and understanding of the users, conforms with the
findings herein.

While IT experts generally assessed the system’s compliance to usability requirement to the high extent
with a mean of 3.82 based on the experiences, the users generally assessed the system’s usability
compliant to a very high extent with a mean of 4.37. The results highlighted the system’s compliance to
the high extent the operability, learnability, recognizability, and accessibility of the InFORMs. The results
imply that the ability of the user to learn with ease, operate with minimal or no intervention, and easily
understood by the wider audience has significant impacts on usability of the system, thus, is usable at the
context of the users. The findings agree with the study [11] which underscored attractiveness, learnability,
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controllability, helpfulness, and efficiency meeting users’ needs. Hence, the developed InFORMs has met
the usability requirement very satisfactorily.
The compliance of the developed InFORM in terms of performance efficiency has been assessed by the
IT experts compliant to a high extent with a mean of 3.87. This criterion was greatly influenced by the
capacity of the system to maximize the utilization of available resources efficiently. Results agree with
the findings [10] ensuring quality in any product or service requires setting standards and ensuring that
these are adhered to. These findings imply that users looked forward to utilizing in a timely manner and
with ease while resources are maximized.
The system in terms of maintainability was found compliant to the high extent with a mean of 3.92.
Analyzability, modifiability, and reusability were sub-criterion supporting this level of assessment made
by the participant. The results tend to imply that the system has satisfied the need to be easily maintained
without fear of the occurrence of faults, providing means to easily diagnose faults while functioning
properly with ease of use and systematic processes. In fact, within the codes are code comments assisting
the software maintainability and reliability, similar to Tan’s (2015) claim that leveraging to improve
software maintainability and reliability, code comments should contain rich information for users.
Similarly, the users assessed the portability criteria compliant to a high extent with a mean of 4.20,
underscoring herein replaceability, and installability. This finding tends to suggest that the system has
ably allowed a user to easily set-up the application, and ably conform with the standards in moving
through another environment. It is also in agreement with the study “Key Factors for Developing a
Successful E-Commerce Website” [12], emphasizing the ability of the system to be working on another
environment attributes to the successful delivery of a website.
In terms of the security, the assessment highlighted integrity and authenticity an important feature greatly
affecting the system’s compliance to security. Meanwhile, the users generally assessed the security feature
compliant to a very high extent with a mean of 4.36. The assessment also highlighted confidentiality, nonrepudiation, and integrity of data or records. This tends to imply that the application has provided security
and safety mechanisms attaining user trust. In fact, the findings agree with the results [13] underscoring
security points and procedures at right on time phases of advancement and all throughout the product
development cycle.
It is noteworthy to assert the system’s compatibility having been found compliant to a high extent with a
mean of 3.57 among the IT experts particularly highlighting the system’s performance in a shared
environment, as against 4.33 among users. It can be seen that a varying result of the assessment made is
comparable. In particular, the users generally assessed the compliance of the InFORMs to a very high
extent with a mean of 4.33 as compared to the IT Experts with a mean of 3.76. This is in agreement with
[11] that posted that different perspectives derived from the area of specialization gives different
evaluation, the assessment made herein evaluates to a standards, qualifying to a known norm of software
quality worldwide, the ISO 25010 [14]. Normally, with the technical difference due to experience and/or
level of skills, the web application has sustained a significant level of conformity to software quality
standards. Similarly, the perceived compliance with the norm reflects the overall positive impression [15].
Further, the results agree with [10] that systems should not only conform to but extends beyond standards
of the ISO 25010.
It can be seen at Table 1 that a varying result of the assessment made is comparable. In particular, the
users generally assessed the compliance of the InFORMs to a very high extent with a mean of 4.33 as
compared to the IT Experts with a mean of 3.76. This is in agreement with [11] in a study, “Assessing the
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Usability of University Websites From Users’ Perspectives”, that posted that different perspectives
derived from the area of specialization gives different evaluation, the assessment made herein evaluates
to a standards, qualifying to a known norm of software quality worldwide, the ISO 25010 [14]. Normally,
with the technical difference due to experience and/or level of skills, the Project InFORMS has sustained
a significant level of conformity to software quality standards. Similarly, the perceived compliance with
the norm reflects the overall positive impression [15]. Further, the results agree with [10] that systems
should not only conform to but extends beyond standards of the ISO 25010.
The findings suggest that the users highly recognize the potential of the InFORMs considering its potential
for providing useful information to the students, enrichment of instruction, and providing inputs for
research management purposes. It is believed that with the complementation viewed by the extent of
compliance of the application by the users, the decision-support structure, in support to the findings of
[16], is hoped to provide information and decision alternatives or actions by the top management. In
addition, the use of web application as an IEC tool for knowledge-sharing agrees with literatures, to assist
with the dissemination of data allowing interested parties access to view, explore, and utilized the outputs
is both beneficial to the students, the management of the University, and the community.
Table 2 Differences in the assessment between groups

Characteristics

Group

Mean

t

p-value

Remarks

Functional
Suitability

IT Expert

3.72

-4.596

0.000

Significant

User

4.24

Reliability

IT Expert

3.78

-5.262

0.000

Significant

User

4.40

IT Expert

3.82

-4.522

0.000

Significant

User

4.37

Performance
Efficiency

IT Expert

3.87

-2.844

0.007

Significant

User

4.39

Maintainability

IT Expert

3.92

-2.779

0.008

Significant

User

4.32

IT Expert

3.90

-2.401

0.021

Significant

User

4.20

IT Expert

3.48

-5.290

0.000

Significant

User

4.36

IT Expert

3.57

-3.722

0.003

Significant

User

4.33

Usability

Security

Portability

Compatibility
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The mean difference, as seen in Table 2, in the assessment on the extent of compliance to ISO 25010
suggests a varying assessment approval from the users than that of the IT experts. From the table, the pvalues for each criterion is less than 0.05 or 0.01, implying that the difference in means is statistically
significant at the 95 percent or 99 percent level of significance. This finding tends to suggest that the
developed InFORMs ably provided the user a considerable understanding of the system with the provision
of the features that were usable and supportive to the conduct of the activities or processes in monitoring
and data management of the aramang production, catch, and yield. Meanwhile, with the technical
exposure in hand, the assessment of the IT experts tends to suggest the level of technical features expected
in the InFORMs thereby affecting their assessment far different with the users.

4. CONCLUSION AND IMPLICATIONS
Providing enough support available for the students and faculty members in searching/accessing
of scientific articles or experiments for references and in monitoring and managing of the
research, the new system (InFORMs available for online use) will be one systematic solution
that could aid students and faculty in terms of searching, finding specific study/research
according to their interest. The assessment generally revealed the systems’ compliance to ISO
25010:2011 software quality characteristics. The noble web application is one form to publish
for knowledge-sharing rather being perished or wasted.
Knowledge derived from extensive research engagement from faculty members, to students and
external collaborators are only made known if proper channel is made. Hence, considering the
greater benefit of the project, it recommended to maximize the use of the project to make the
service to students and faculty easier, reliable, faster, better and efficient to use with no cost
especially utilized for instruction, research and development. Eventually, exploiting the system
will definitely allow users to explore new discoveries, uncover new knowledge based on the gaps
identified from current research outputs, and be able to streamline knowledge-sharing through
the InFORMs. In the greater side, the data as the new oil emanates from the repository, thereby
impacting academic institutions for instructional purposes, and translating recommendations to
policies improving the lives of people and benefiting the communities.
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Abstract: The Meretrix Karibuyo marine bivalve mollusc is an important economic mollusc
species found primarily in the coastal regions of Northern Cagayan, Philippines. This study
specifically aimed to identify specific species of the bivalve Meretrix Karibuyo collected
using morphological identification, identify bivalve species collected using mitochondrial
cytochrome c oxidase subunit (COI) gene, compare DNA sequences to sequences available
in GenBank using the BOLD search and compare identified bivalve species identified using
morphological and molecular methods. The study is descriptive and includes methods for
sample collection and preservation, DNA extraction, PCR amplification, gel
electrophoresis, gene sequencing, and software and program analysis of DNA samples. The
collection of samples was carried out in Northern Cagayan, specifically in the towns of
Aparri, Buguey, and Sta. Teresita. Teresita. Identification of the species was based on
morphology. NA sequences from bivalve samples were compared to available sequences in
GenBank and BOLD Systems. A Neighbor-Joining (NJ) tree was built using 23 Meretrix
sp. sequences from GenBank as further confirmation of specimen identity, using the
program MEGA X. The selected outgroup is a Petricola lapicida COI sequence from
Genbank. P. lapicida which belongs to the same family (Veneridae) as Meretrix sp. The
resulting 658 base pair (bp) sequence was matched using the identification tool of the
Barcode of Life Database (BOLD). This study illustrated how the combination of
morphological and DNA taxonomic analysis can help in the monitoring of commercially
available marine Meretrix specie Karibuyo, which were all identified as Meretrix lyrata.
Keywords: DNA barcoding, bivalves, karibuyo, COI gene

I.

Introduction.
The Philippines, as an archipelagic region, is rich in aquatic resources. In particular, it
hosts about 10% (22,000) of mollusk species (Cabrera 1987)-about 10% of the worldwide
resources of conservative global mollusk species (200,000 species) (Rosenberg 2014).
Molluscs accounted for 28 percent of inland fisheries production in the Philippines and
squid was the ninth largest contributor to 123 marine fisheries by volume and commercial
value in 2015 (PSA 2016). In the environment, molluscs play essential roles, contribute to
the Philippine economy and influence public health.
As the daily demand rises, the accumulation of aquatic items significantly increases
worldwide. This is due to the growing diversity in the local market of aquatic species
available. Molluscs are important to society and the economy, but there is limited detailed
knowledge of the Karibuyo bivalve species in northern Cagayan. Meretrix bivalve, also
known locally as karibuyo, is a marine bivalve mollusk, an edible saltwater clam of the
Veneridae family, found mainly in the Northern Cagayan coastal region.
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There has been a reduction in biodiversity over the years and a distinct rise in the number
of endangered species observed in marine molluscs caused by climate change, degradation
of the coastal ecosystem and anthropogenic activities. Hence for economic and
conservation purposes, the need for proper and precise identification of species. DNA
barcoding is a method used to verify species in popular economic aquatic products in order
to obtain accurate information for buyers, efficiently track trade in the aquatic market and
encourage conservation of species.
As a technique that will make species identification quicker and more available, DNA
barcoding has been proposed. As the common identifier of all living species, a brief stretch
of DNA was suggested (Blaxter 2003; Hebert et al 2003a, 2003b; Kress et al. 2005;
Saunders 2005; Calmin et al. 2007). The probability of species being differentiated by DNA
barcodes depends on the variation of the sequence within and between the taxa. Bivalves
constitute a wide and diverse group, but within this class of mollusks, little is known about
molecular variation. About half of the existing mollusk species are estimated to have been
described so far (Brusca & Brusca 1990). In addition, in ecological surveys, the richness of
mollusk species is grossly underestimated (Bouchet et al. 2002).
DNA barcoding requires the production of PCR amplicons to sequence them from
specific regions and these sequence data are used to classify or "barcode" the organism to
differentiate it from other organisms (Lebonah et al., 2014). (Lebonah et al., 2014).
Taxonomic knowledge about unidentified species is increasingly used to acquire it. DNA
barcoding includes sequencing from taxonomically unknown specimens a short fragment
of the mitochondrial cytochrome c oxidase subunit I (COI) gene, "DNA barcodes," and
allowing comparisons with a DN A barcode library of known taxonomy.
The purpose of this study was to provide DNA barcoding data for economically
important bivalve Karibuyo in Northern Cagayan, it specifically aimed to identify
specific species of the bivalve Meretrix Karibuyo collected using morphological
identification, identify bivalve species collected using mitochondrial cytochrome c
oxidase subunit (COI) gene, compare DNA sequences to sequences available in
GenBank using the BOLD search and compare identified bivalve species identified
using morphological and molecular methods
II.
Methods.
The study is descriptive and includes methods for sample collection and
preservation, DNA extraction, PCR amplification, gel electrophoresis, gene
sequencing, and software and program analysis of DNA samples. The collection of
samples was carried out in Northern Cagayan, specifically in the towns of Aparri,
Buguey, and Sta. Teresita. Teresita. Identification of the species was based on
morphology. The samples were preserved and then deposited in ethyl alcohol at 95
percent. The study was conducted for species identity confirmation at the DNA
Barcoding Laboratory of the Institute of Biology, University of the Philippines College
of Science, Diliman, Quezon City.
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Figure 1. Five jars containing five individual bivalves were brought to the laboratory
for species identity confirmation
In this analysis, DNA Barcoding was performed using PCR amplification of the
Cytochrome Oxidase subunit 1 gene in five bivalve samples grouped according to their
morphological character (B1, B2, B3, B4, and B5), following the Herbert et al. (2003)
process. Sanger sequencing has been carried out by South Korea's Macrogen Inc. The
resultant 658 base pair (bp) sequence was matched using the Barcode of Life Database
(BOLD) recognition method. A tree for Neighbor-Joining (NJ) was constructed using 23
Meretrix sp. GenBank sequences as further proof of specimen identification, using the
MEGA X program (Kumar et al., 2018).
III.

Result and Discussion.

DNA sequences from bivalve samples were compared to available sequences in GenBank
and BOLD Systems. The resulting 658 base pair (bp) sequence was matched using the
identification tool of the Barcode of Life Database (BOLD).
Table 1 shows BOLD search results, indicating complete or almost complete sequence
identity with other Meretrix sp. sequences in the database.
Species ID

Sample ID

Meretrix lyrata
Meretrix lyrata
Maretrix lyrata
Meretrix lyrata
Meretrix lyrata

KF009624.1
KF009624.1
KF009624.1
KF009624.1
KF009624.1

Percent
Match
99.68%
98.77%
99.55%
99.20%
99.24%

Table 1. BOLD search results for the five bivalve specimens. Marker used is a 658-bp
region of the COI gene.
A Neighbor-Joining (NJ) tree was built using 23 Meretrix sp. Sequences from
GenBank as further confirmation of specimen identity, using the program MEGA X
(Kumar et al., 2018). The selected outgroup is a Petricola lapicida COI sequence from
Genbank. P. lapicida belongs to the same family (Veneridae) as Meretrix sp.
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Figure 2 shows the NJ tree indicating that the sample closely matches of M. lyrata. It
was determined that the samples belong to the species Meretrix lyrata using DNA
Barcoding following the methods of Herbbert et al. (2003).

Figure 2. Neighbor Joining Tree Showing that the samples (B1, B2, B3, B4, and B5)
cluster with Meretrix lyrata sequences from GenBank
IV.

Conclusion

The use of DNA sequences in taxonomy is of great importance. DNA Barcoding is
potentially useful if accurate results are provided adequately and comprehensively by
databases. Integrative approaches, however are needed; methods where molecular data can
be complemented by information based on morphological characters assembled in past
years. DNA barcoding is an invaluable tool for distinguishing species of mollusks. It can
be used for species identification and food safety. It also makes it possible to discover the
bivalves of putative species that can be found in the markets of Northern Cagayan. This
study demonstrates how the combination of morphological and DNA taxonomic analysis
will help to track the commercially available species of Karibuyo marine bivale Meretrix,
all of which have been identified as Meretrix lyrata.
Recommendations. Further studies in the field should consider adding more sampling
sites to widen the scope of the study. Conservation management of Meretrix lyrata shall
be conducted by knowledgeable researchers to maintain or even increase the availability
of the specie. Biochemical analysis of Meretrix lyrata shall be studied, which is very
essential for product development purposes.
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Abstract: This study determined the correlates of sexual and non-sexual risk-taking behaviors
of 2037 sophomore to senior college students at Cagayan State University at Aparri utilizing the
descriptive-correlational method of research with a structured questionnaire and Bar-on EQis
as data gathering instruments. Chi-square analysis revealed that majority of the students and
their peers were exposed to different means of pornography be it by reading, watching, and/or
opening pornographic materials movies and/or websites as well as listening to green jokes.
Similarly, most of the students had experienced engaging in non-sexual risk-taking behaviors
like drinking alcoholic beverages, cheating in school, and smoking cigarette. Findings revealed
that among the personal variables, age, sex, course, year level, religion, academic performance,
living away from home and stress management are significantly related to premarital sex
behavior of students. Further, findings revealed that all the select sex-related circumstances
were significantly related to PMS. All the select non-sexual risk-taking behaviors were also
significantly correlated with PMS. On the select peer-related sexual risk-taking behaviors, only
reading pornographic materials was found to be non-correlated. Furthermore, the peer-related
non-sexual risk-taking behaviors were found to be significantly related to PMS.
Keywords:
Risk-taking Behaviors, Pre-marital Sex, Pornographic Materials, Sexual behaviors, Nonsexual behaviors
1. Introduction
Reproductive health behavior of adolescents is one great concern of the Philippine society
today. Many agencies including educational institutions are alarmed with surveys regarding
adolescents’ sexual behaviors and their lifestyles. Surveys show that many adolescents become
parents even if they are not yet ready to assume the mature role of being parents. In the 2011
United Nations Population Fund-Philippines 2011 annual report, teenage pregnancies in the
country rose by 70 percent in a span of ten years from 1999 to 2009. Almost ten percent of all
Filipino women aged 15-19 have already given birth. The National Statistics Office data show
that the number of babies born to teenage mothers increased from 7.1 percent to 11 percent and
that 13 to 14 percent of all registered marriages are among teenagers below 20 years old. The
National Youth Commission shows that the rate of teen pregnancy in the country is among the
highest in the ASEAN region and the only country where the rate is increasing (Torrevillas,
2013). Statistics show a continuing rise of teenage pregnancy despite the awareness of these
adolescents of the numerous disadvantages of being very young parents.
The Philippine government tries its best to intervene in this concern. The law on
reproductive health is a clear manifestation. Different agencies like the Commission on
Population seriously conduct various researches and programs in order to address this pressing
concern. However, despite those government programs, the problem of reproductive health is
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still a big concern in our society today. It is a big challenge to the educational institutions to do
intervention measures to help the government on its advocacy most especially so, that most of
the adolescents are in the school, hence this study.
1.1. Conceptual Framework
The profile of the students namely, age, sex, course, year level, religion, living away from
home, and academic performance are considered as predisposing factors to engagement in
premarital sex. Age is a variable that needs to be considered, the older the adolescent, the more
he is sexually mature. Likewise, males are stereotyped to be more interested and excited when
it comes to sex, hence they are more predisposed to engage in sexual risk-taking behaviors and
ultimately to sexual engagement. Respondents who are enrolled in courses that are maledominated have a greater tendency to be involved in sex-related activities. In like manner, Roman
Catholic members have greater possibility of involving themselves in behaviors that are sexual
in nature because they are the most populous and it is difficult for the church to monitor them
aside from the fact that there is no strict implementation of the church rules nor have we heard
parishioners who were punished because of their unfavorable acts. Those who are living away
from their family are also predisposed to premarital sex since there is less parental guidance and
control. Those who have low academic performance may get involved easily in sexual behaviors
since they have no high grades to maintain. Most probably having just a passing grade is alright
with them hence they have a great time doing other activities such as those related to sex.
Emotional intelligence is one approach that needs to be considered in understanding risky
behaviors of adolescence since this approach considers emotions as an integral part of making
everyday decisions.
Aside from emotional intelligence, there are related factors that may affect adolescents’
engagement in premarital sex and these are one’s sexual and non-sexual risk-taking behaviors.
Those who engage in sexual risk-taking behaviors are more likely to go all the way.
Non-sexual risk-taking behaviors such as smoking, drinking alcoholic beverages,
cheating, were included as factors that predispose a person to engage in sexual behaviors. Those
who are involved in unfavorable behaviors such as mentioned above have a greater possibility
of engaging in sexual activities.

Independent Variables

Dependent Variables

1. Profile of Students
a. Age
b. Sex
CSU Aparri
Research and Development and Extension Office
c. Course
d. Year level
e. Religion
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Premarital Sex (PMS)
Behavior

Figure 1. Research Paradigm

1.2. Objectives of the Study
The study was conducted to answer the following questions: (1) Is there a relationship
between the profile of the students and their sexual risk-taking behaviors? (2) Is there a
relationship between students and peers’ sexual and non-sexual risk taking behaviors?
2. Methods
The descriptive method of research employing the survey and correlational techniques
were used in this study. The profile, emotional intelligence and non-sexual behaviors of
respondents were correlated to their sexual behaviors.
The respondents of the study were the 2037 second to fourth year college students of
Cagayan State University at Aparri where all the seven colleges were represented.
There were two main gathering tools for this study, the structured questionnaire, and the
BarOnEQ-i:S emotional intelligence test. The questionnaire was composed of three Parts:
personal profile, reproductive health behavior of respondents, and reproductive health behaviors
of respondents’ friends/peers. The BarOnEQ-i:s is a 51-item personality test which is designed
for administration to older adolescents and adults aged 16 and older. It comprises eight scales:
Intrapersonal, Interpersonal, Stress Management, Adaptability, General Mood, Positive
Impression, Total EQ and Inconsistency Index.
Questionnaires retrieved and EQ test results were tallied and tabulated. All statistical
analyses performed were through the use of SPSS. Descriptive statistics such as mean, frequency
count and percentage were used. In order to determine the interrelationships of the variables, the
statistical procedure using correlation and Chi Square were used. Correlation coefficient analysis
was used to assess the degree of correlation between the variables.
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3. Results
The relationship between Premarital Sex (PMS) and Personal Variables
Among the personal variables, age, sex, course, year level, religion, living away from
home and academic performance are significantly related to premarital sex (PMS) behavior of
students.
Table 1. The relationship between PMS and select personal variables.
Compute
Statistical
Variables
df
d X2
Probabilit
Inference
y
Age
3
158.57
0.000
Highly significant
Sex
1
168.71
0.000
Highly significant
Course
8
174.60
0.000
Highly significant
Year Level
2
42.97
0.000
Highly significant
Religion
1
5.35
0.021
Significant
Living away from home
1
12.67
0.000
Highly significant
Academic Performance
1
16.09
0. 000
Highly significant
Legend: significant at .05 level
The relationship between PMS and Emotional Intelligence
Among the seven scales of emotional intelligence, only stress management is
significantly related to PMS.
Table 2. The relationship between PMS and Emotional Intelligence
Compute
Statistical
Variables
df
d X2
Probabilit
Inference
y
Intrapersonal
2
0.32
0.852
Not significant
Interpersonal
2
5.84
0.052
Not significant
Stress Management
2
6.53
0.038
Significant
Adaptability
2
3.08
0.215
Not significant
General Mood
2
2.43
0.296
Not significant
Positive Impression
2
2.55
0.279
Not significant
Emotional Intelligence/ Total EQ
2
1.42
0.491
Not significant
Legend: significant at .05 level

The relationship between PMS and Sex-related Circumstances.
Table 3 reveals that ever read pornographic materials, ever watch pornographic movies,
ever opened a pornographic website, and ever listened to green jokes are significantly related
with premarital sex behavior of students.
CSU Aparri Research and Development and Extension Office

104

CSU APARRI RESEARCH JOURNAL
Volume 16, Issue No. 1

ISSN: 1656 - 7927
December 2019

Table 3. The relationship between PMS and select sex-related circumstances.
Computed
Variables
Df
X2
Probability Statistical
Inference
Ever read pornographic materials
1
27.89
0.000
Highly significant
Ever watch pornographic movies
1
78.13
0.000
Highly significant
Ever opened a pornographic
1
159.19
0.000
Highly significant
website
Ever listened to green jokes
1
6.915
0.009
Highly significant
Legend: significant at .05 level
The relationship between PMS and Select Non-sexual Behavior
Among the non-sexual behaviors, smoking, drinking liquor/alcoholic beverages, took a
drug and cheating in the school are significantly related to PMS.
Table 4. The relationship between premarital sex and select non-sexual behavior.
Computed
Statistical
Variables
Df
X2
Probability
Inference
Ever smoked
1
185.59
0.000
Highly significant
Ever drank liquor
1
52.92
0.000
Highly significant
Ever cheated
1
11.05
0.000
Highly significant
Legend: significant at .05 level

The relationship between PMS and Select Peer Sexual Risk-taking Behavior
Revealed in the finding is the significant relationship between PMS and select peer sexual
risk behaviors. Students whose peers watch pornographic movies, and have opened a
pornographic website are significantly related to PMS behavior of students.
Table 5 .The relationship between premarital sex and select peer-related sexual behavior.
Computed
Statistical
2
Variables
Df
X
Probability
Inference
Students’ peers
Ever read pornographic materials
1
2.89
0.089
Not significant
Ever watch pornographic movies
1
33.67
0.000
Highly significant
Ever opened a pornographic
1
108.55
0.000
Highly significant
website
Legend: significant at .05 level
The relationship between Students and Peers’ Non-Sexual Risk-Taking Behaviors
The results of the chi-square analysis revealed that all the variables except smoking are
highly associated with the students’ and peers’ behaviors.
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Table 6. The relationship between students and peers’ select peer-related non- sexual behavior.
Computed
Statistical
2
Variables
Df
X
Probability
Inference
Smoking
1
427.11
0.089
Not significant
Drinking alcoholic beverages
1
305.77
0.000
Highly significant
Cheating
1
695.14
0.000
Highly significant
Legend: significant at .05 level

4. Discussions
The relationship between Premarital Sex and Personal Variables
The study hypothesized that there is no relationship between premarital sex behavior and
select variables. The results of the chi-square analysis reveal, however, that it is not true as all
the independent variables are highly associated with premarital sex behavior (Table 1).
Among the personal variables, age, sex, course, year level, religion, academic
performance, living away from home, and stress management are significantly related to
premarital sex behavior of students. As students grow older, they are likely to engage in
premarital sex because it is in at this period where production of sex hormones is at its peak until
middle age. Moreover, it is more acceptable in our community when sex is done at an older age.
Sex is significantly correlated with PMS, chi-square value is 168.71. As expected, males
tend to engage more in PMS because they are usually the ones who initiate it with their partner.
This finding resembles the YAFS4 finding that there is a higher level of PMS among males
(35.5percent) than females (28.6percent).
Revealed in the finding on the variable course is the propensity among students in the BS
Police Administration program (68.6percent), BS Industrial Technology (57.8percent) and BS
Criminology (50.9percent) to engage in PMS than students in other programs. The computed
chi-square value is 174.60. This tendency is attributed to the fact that most of the students
enrolled in these programs are males.
Year level is also significantly correlated to PMS behavior, as shown in the chi-square
value of 42.97. An observation in the data indicates that students in the third year (36.9percent)
and fourth year (42.8percent) have a greater tendency to engage in PMS. This finding coincides
with the earlier finding that older students tend to engage in PMS. Similarly, YAFS4 revealed
that there is a higher level of PMS among older youth with 16.9 percent for 15 to 19 years old,
and 54.2 percent for 20-24 years old.
Moreover, religion is significantly associated with PMS behavior, chi square value is
5.35. More Roman Catholics (36.7percent) are engaged in PMS than the non-Catholics
(30.6percent). It means that Catholics are more promiscuous than non-Catholics. It means that
many Catholics do not hold or agree to the church teaching that PMS or fornication is always
wrong. In a survey conducted in 2008, only 14 percent of Catholics attending mass at least once
a week responded that PMS is “always wrong,” and among Catholics who do not go to mass, 86
percent of them do not agree that PMS is wrong (aggiecatholicblog.org). In the study of Galban
and Marquez (2004), Catholics exhibit a greater likelihood of engaging in sex in 1994 but the
pattern is reversed in 2002 wherein non-Catholics appear to be catching up with the Catholics.
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Academic performance correlates significantly with PMS behavior, chi-square value is
16.09. Those students whose grades are lower (41.2percent) tend to engage more in PMS than
those obtaining higher grades (32.3percent). It indicates that one possible reason for low
academic performance is because of distraction caused by preoccupation with sexual and nonsexual risk-taking behaviors which eventually may result in engaging in PMS.
Living away from home also influences the occurrence of PMS among students. The
computed chi-square value is 12.67. Students who stay away from home (37.8percent) tend to
engage in PMS behavior than those students who remain with their parents at home
(29.4percent). It means that being away from home indicates lesser proper parental guidance.
These students tend to be greatly influenced by those whom they stay and normally with their
peers.
The relationship between PMS and Emotional Intelligence
Stress management is significantly associated with PMS behavior, chi-square being 6.53.
Students tend to engage in activities that reduce tension in order to manage stress. Smoking,
drinking alcohol, dating, and sex itself is tension-reducing actions. Sex reduces stress both sexes
(Goliszek, 2014). More sex, less stress. The brain cells created during sexercise may be more
resilient against future episodes of stress. Multiple sexual experiences, daily over two weeks
reduces the release of a stress hormone and lessen anxiety-related behavior (Oz, 2011). Hence
sex is one way of managing stress.
The relationship between PMS and Sex-related Circumstances.
The study hypothesized that there is no relationship between premarital sex behavior and
sex-related circumstances. The results of the chi-square analysis revealed that it is not true since
all the variables are highly associated with premarital sex.
Table 3 reveals that reading pornographic materials, watching pornographic movies, and
opening the pornographic website and listening to green jokes correlate significantly with PMS,
chi square value is 27.89, 78.13, 159.19 and 6.915 respectively. In the study of Choe et.al.
(2004), on the causes of PMS, it was established among others, that pornography among youth
is one of the causes of PMS.
The relationship between PMS and Select Non-sexual Behavior
Among the non-sexual behaviors, smoking, drinking liquor/alcoholic beverages and
cheating in the school are significantly related to PMS. Smoking is significantly correlated with
PMS (chi square value = 185.59). Smokers tend to engage more in PMS than non-smokers.
According to the study carried out by Ramesh (2008), it was assumed that consumption
of alcohol is considered as an activity which is mostly influenced by peers and friends. As the
results revealed, drinking alcohol was a significant predictor for boys’ to have premarital sex.
This could be a high risk factor for early initiation of sexual behavior because of the lack of a
specific reasoning process due to which young people cannot protect or control themselves
(Dittus and Jaccard, 2000). Young people may use alcohol as a strategy to obtain sex; it,
therefore, has a negative impact on judgment, inhibition, and physical co-ordination and its
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association with reduced condom use. PMS in Thailand is common among the youth. The study
of Choe et. al. (2004) revealed that the youths, the ones most engaged in the use of drugs and
alcohol are linked to pre-marital sex practices among the youths. The analysis carried out by
Kiragu and Zabin, (1993) indicated that many of the individual characteristics such as alcohol
consumption, smoking habits, drug use had a significant association with experience of
premarital sex.
The relationship between PMS and Select Peer Sexual Risk-taking Behavior
This study revealed the influence of peers on the premarital sex behavior of college
students. The finding shows the significant relationship between PMS and select peer sexual risk
behaviors. Students whose peers watch pornographic movies and who have opened a
pornographic website are significantly related to PMS behavior of students (Table 5).
The study conducted by Viatonu et al (2014) revealed that peer group had significantly
influence premarital sex behavior of secondary school students. A similar analysis was carried
out by (Kiragu and Zabin, 1993) which indicated that peer characteristics had a significant
association with experience of premarital sex. Peer characteristics such as peer sexual behavior
have a significant association with experience of premarital sex among adolescents. Ramesh
(2008) also found that peers behaviors have a positive effect on the prevalence of premarital sex.
In his study, he found that those students whose close friends had premarital sexual experience
had also a very high level of premarital sex. In this, he concluded that regarding peer sexual
behavior, the prevalence of premarital sex is far higher for those who had close unmarried friends
with sexual experience.
The results are alarming, hence a call to educational managers for them to provide
adequate guidance to students who may be carried away by their developmental changes most
especially that students are becoming promiscuous. This is shown in the recent 2013 survey of
Young Adult Fertility and Sexuality Study, with 19,178 respondents, that one out of three
Filipino youth had experience in premarital sex (Marquez, 2014).
The relationship between Students and Peers’ Non-Sexual Risk-Taking Behaviors
The results of the chi-square analysis reveal that the variables drinking and cheating are
highly associated with the students’ and peer’s behaviors. The finding indicates that if the
students have peers who drink liquor and cheat in school, they themselves engage in these types
of behavior. It seems that the peers are giving the students wrong models. This tendency of
students is attributed to the fact that constant companionship breeds sharing similar attitude and
actions.
5. Conclusions
Based on the findings presented in the discussion, it is concluded that sexual and nonsexual risk-taking behaviors are related. Those who are engaged in non-sexual risk-taking
behaviors are predisposed to sexual risk-taking behaviors.
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