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ABSTRACT

Strong fishy odor and limited available nutrients have been the common concerns among
vegetable farmers which resulted to high refusal and low adoptability of Fish Amino Acid (FAA)
in Zamboanga City, Philippines. The reason why the conventional FAA was enriched and
deodorized or this is called the EDFAA. Three (3) plant-based materials such as guava (Psidium
guajava L.), talisay (Terminalia catappa) and Acapulco (Cassia alata) leaves were selected and
singly added in proportion to FAA and each were subjected for sensory evaluation by
participating vegetable farmers to determine the level of acceptability. Fish waste for the making
of FAA were collected from wet markets and canning factories. Scores were tabulated and
analyzed using the Hedonic and descriptive method, where EDFAA with Acapulco leaves
extract added with banana extract significantly emerged as the most acceptable EDFAA
attributed to its reduced strong-fishy odor. As a final product, EDFAA was tested to determine
the growth and yield performance of tomato crop applied in drench. This was carried out using
the Randomized Complete Block Design (RCBD) with seven (7) treatments replicated three (3)
times with six (6) subsamples per replication. Results showed, tomato crop was significantly
improved by the periodic drenching of 40% EDFAA in terms of the yield as compared to other
treatments. The application of EDFAA can be an alternative low-cost liquid fertilizer in drench
application and a good source of nutrients to various vegetable crops in urban agriculture.

Keywords: Fish waste, conventional fish amino acid (FAA), enriched and deodorized FAA,
sensory evaluation and acceptability, Acapulco extract
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1. INTRODUCTION

The food canning industry has a negative influence on the environment in terms of water, air,
and solid pollution. The stench during fish processing is the most major source of air pollution.
Storage locations for processing waste, cooking by products during the creation of fish meal, and
fish drying procedures are the primary sources of odor. Solid waste from the seafood preparation
step often comprises of fish shells and heads. Only 25-50 percent of raw material is used for
primary production, while the rest 50-75 percent is discarded. Zamboanga City is known as the
“Sardines Capital of the Philippines” [1] due to its highest production of sardines. Improper
utilization and disposal of fish waste from canning factories has been a remarkable problem.
Many researches are now concentrating on transforming fish waste into important products like
organic fertilizer such as Fish Amino Acid (FAA) which can be used in promoting crop yield.
Organic fertilizer can be in a liquid form which is easily absorbed by plants and become more
accepted nowadays.

According to [2] liquid fertilizer is made up of nutrients and good microorganisms. These
fertilizers can be made in a short time and have good quality through the process of fermentation.
This method has been used in Korean Natural Farming in the form of Fish Amino Acid (FAA). It
is a liquid made from fish waste such as bones, head, internal organ mix with molasses.
According to a research study by [3], fish waste biomass are locally available resources which
contain nutrients. Fish processing industry and fish markets produce more than 60% by-products
as waste, which includes skin, heart, viscera, trimmings, liver, frames, bones and roes. These by-
products contain good amount of protein-rich nutrient materials among these is the Sardinella
longiceps, commonly known as “tamban” used by various canning factories. This type of fish is
found more in warm water of tropical countries including the Philippines. According to the study
of [4], Sardinella is important source of protein and amino acids. As a component in FAA, this
product is of a great value to plants and microorganisms in their growth because it contains
various nutrients and amino acids.

FAA is one of the organic preparations which is used for improving crop growth and
development [5]. There are researches related to enrichment of FAA [5-12] to name a few.
Research on FAA combined with organic fertilizer has a positive result on the growth and yield
of eggplant and this can be an alternative for commercial fertilizer [13]. Another study conducted
by [5] is the combination of FAA and Egg Amino Acid (EAA) to improve the physiological
parameters of rice, and [14] tested the efficacy of FAA as foliar spray on the growth and yield of
Amaranthus plant. FAA enhanced the nitrogen availability in soils and improves crop yields
while sustaining water quality [15].
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Despite of several studies on FAA that showed a promising impact, the adoptability of this
technology has been low due to its strong fishy odor and claims on limited nutrient availability
among vegetable growers. To utilize the voluminous fish waste from supermarket and canning
factories, this study focuses on the utilization of enriched and deodorized fish amino acid
(EDFAA) as nutrient sources for tomato crop and provide farmers the alternative low-cost
organic fertilizer other than the commercial ones that are widely available in agricultural stores.
The study was conducted to develop and utilize the EDFAA and determine its effect to the yield
performance of tomato crop in barangay Talisayan, Zamboanga City, Philippines.

2. MATERIALS AND METHODS
2.1 Location of the Study

The study was conducted in two (2) different areas: (1) the conduct of acceptability test through
a sensory evaluation was done in Barangay La Paz, Zamboanga City, the largest local supplier of
high valued vegetables; other Sitios include San Ramon and Talisayan; (2) the experimental set
up was conducted in the experimental station of the College of Agriculture, San Ramon,
Zamboanga City, Philippines.

2.2 Development of EDFAA

The deodorizer materials such as the Acapulco (Cassia alata), Talisay (Terminalia catappa),
Guava (Psidium guajava) and banana trunk were separately prepared and processed for
fermentation, while the fish waste was collected from different sources such as in fish markets
and canning factories. The use of FAA has been used as foliar spray for plant growth and
development although its effect is less compared than the commercial fertilizer, but the
conventional FAA has a strong fishy odor which most farmers hesitate to utilize it despite
various programs by the local government unit (LGU) of Zamboanga City and the Department of
Agriculture (DA)-RFU IX, Western Mindanao, where free FAA is given to farmers.

This was the reason why the conventional FAA was enriched and deodorized using plant-based
materials to meet plants and human requirements. The use of plant biomass is a natural
renewable resource that can be converted into useful materials and energy [16] such as the Indian
almond leaves, commonly known as the Talisay leaves, guava leaves and Acapulco leaves and
singly added with banana pseudo-stem extract fermented for seven (7) days.

2.3 Sensory Evaluation

The individual sample of enriched and deodorized fish amino acid were subjected singly for
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sensory evaluation by ten (10) farmers from different barangays: Talisayan, Lapaz and San
Ramon, totalling to 30 respondents for each sample substrate. The procedure was conducted as
described in the study of [17] and was modified to suit the requirement of the study.

The farmers were asked to rate the odor by assigning scores between 0 and 5: with O indicating
no odor and 5 indicating an extremely strong odor. Data were tabulated and analyzed with the
used of hedonic scales. The process in the development and application of EFAA is shown in
Figure 1.

2.4 Application

The application of EDFAA starts one (1) week after transplanting. Drench application of diluted
EDFAA solution is done once a week tested to tomato crop from February 15 to May 3, 2021.

2.5 Sampling and Statistic

The experimental area was laid out in a Randomized Completely Block Design (RCBD)
composed of seven (7) treatments replicated three times with six (6) samples per replication. The
treatments are as follows: T1 (commercial FAA), T2, T3, T4, T5, T6, and T7 applied as drench
in 10, 20, 30, 40, 50 and 60 percent EDFAA, respectively.
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Figure 1: Process Flow of EDFAA
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3. RESULTS AND DISCUSSION

Table 1 shows the Analysis of VVariance (ANOVA) at 0.05 level of significance. Results showed
no variations in the aroma of EDFAA with guava and Talisay extracts. On the other hand, a
significant difference of EDFAA with Acapulco extract was observed in terms of aroma
(Fval=5.43>Ft=3.55). This means that there was a significant reduction of smell from ‘strong-
fishy odor’ to ‘moderately fishy odor’. The acceptability of EDFAA with Acapulco extract was
attributed to the general rating made by the majority of the vegetable growers (respondents) as
‘moderately fishy odor’ as compared to the conventional FAA.

Table 1: Mean score and descriptive rating of the aroma of EDFAA

Concentrations

Type of 5% Level of
Extract (A) (B) ©) Significance
10.0 ml 20.0 ml 30.0 ml
Guava 3.6 3.9 3.9 NS
Talisay 2.3 2.7 31 NS
Acapulco 2.9 3.2 3.6 S

NS, non-significant; S, significant

The conventional FAA has been used in organic and urban agriculture as organic concoction that
promotes plant growth and development, however due to its characteristics of ‘strong fishy odor’
— farmers refused to use it either applied as foliar or drench. There were attempts in the past to
deodorized FAA like the use of activated carbons commonly used in treating wastewater [19],
but this commercially available activated carbon is too expensive on the part of the farmers. Part
of the major objective of this study was to develop an alternative solution to the problem on high
cost of commercially available activated carbon which can help our local farmers process and
modify their own FAA. Geared toward at achieving this goal, a study was conducted where a
common ‘FAA + Acapulco and banana extracts’ was processed and submitted for sensory
evaluation. Result showed that the foul odor content in the common FAA was significantly
reduced. Reduction of foul odor is attributed to Acapulco extract which is believed to have a
deodorizing effect.

As a plant-based extract, Cassia alata, also called Acapulco or asunting in Zamboanga City,
Philippines is known for its medicinal uses and widely distributed in tropical country including
the Philippines. According to [20], Acapulco contains secondary metabolites like terpenes which
is considered by [21] having a disinfectant effect. This suggest that terpenes found in Acapulco
extract antagonized the microbial population that causes the foul odor in conventional FAA,
hence minimized the ‘strong-fishy odor’ as described by the farmer respondents. Other findings
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in various literatures suggested that Acapulco extracts contain anti-fungicidal and anti-bacterial
properties [22-25]. These findings suggest that Acapulco as a primary plant extract used as
deodorizer had contributed in the reduction of ‘strong-fishy odor’. Another phytochemical
component found in leaves is the tannins which has an aromatic property and used as primary
materials to control industrial pollution in fish canning industry [26]. This also strongly suggests
that Acapulco contributed to the ‘sweet-aromatic odor of EDFAA’ which favors acceptability
among the vegetable growers. The acceptability of EDFAA with Acapulco extract by the
mayjority of farmer respondents is a strong indicator of wide acceptance of farmers in the future.
As the population continues to grow, there is a need to produce more to meet food demand at
lesser cost unit? area, low energy requirement, climate resilient and addresses soil erosion
especially in the upland environments of Zamboanga City [29-31]. This is the ultimate goal of
crop production which is to utilize alternative sources of nutrients and organic pesticides other
than the indiscriminate usage of expensive inorganic fertilizers and other fossil fuel-based
external inputs [29,30]. In contrary, the use of organic sources of nutrients like EDFAA and
pesticides can fully support the call of the Department of Agriculture, Philippines to lessen the
use of external inputs such as the use of inorganic fertilizers and pesticides which often attributed
to various environmental issues [32].

Moreover, the EDFAA can help address challenges in urban agriculture because this type of
organic concoction can be done at home, cheap and safe. The benefit of EDFAA may
synergistically be achieved with the combined effect of various plant and fruit-based concoctions
such as the fermented plant (FPJ) and fermented fruit (FFJ) juices. Achieving this goal can
substantially contribute to urban and rural agricultural economy through the utilization of fish
and fruit wastes by converting them into cheaper and usable organic inputs [33].

On the other hand, FAA alone contains high amount of N but low in P content based on the study
of [18], however, Table 2 showed the comparative analysis results of nutrient contents of
EDFAA analyzed by the Department of Science and Technology (DOST), Zamboanga City
station, Philippines and the findings of [18] on FAA.
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Table 2: Comparative analysis of EDFAA and FAA

RESULT
PARAMETER DOST [18]
pH 4.26 4.7
Magnesium (%) 0.119 -
Potassium (%) 0.992 0.01
Calcium (%) 0.375 -
Phosphorus (%) 0.131 0.39
Nitrogen (%) 0.868 1.17

Source: Department of Science and Technology, 2021

Shown in table 2, the EDFAA contains good amount of N and P believed to be attributed from
the addition of banana extract. According to [27], P is the most important inorganic chemical that
affects plant physiology. Leaves play an important role in the performance of the plant through
the process of photosynthesis [28].

On the other hand, Table 3 showed that application of EDFAA has significantly affected the fruit
weight. According to [34] potassium had significant effect in the yield of tomato and agreed by
[35], which expressed that application of enough potassium increases fruit weight by increasing
translocation of photosynthates to fruit and water use efficiency. Potassium also [36] increased
the yield and improved the fruit quality of solanaceous crops. According to [37] nitrogen and
potassium application in soil will increase tomato fruits. The incorporation of banana extract
increases the amount of potassium content of EDFAA, which had significantly contributed to the
yield performance of tomato as exhibited in T5 (40% EDFAA) and in the comparable results of
T2, T3, T6 (10%, 20%, 50% EDFAA), and T4 & T5 (30%, 60% EDFAA), respectively.

Table 3: ANOVA on average weight of tomato fruits applied with different rates of EDFAA

NUMBER BLOCK
TREATMENT OF T m TOTAL MEAN
SAMPLES
1 1.45 0.95 1.40
2 1.59 1.27 1.56
1 3 1.00 1.95 1.82 25.86 1.44b
4 1.59 1.00 2.23
5 1.18 1.73 1.64
6 0.68 1.27 1.55
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1 1.27 1.27 0.56
2 1.59 1.32 1.45

2 3 1.18 1.55 1.23 24.52 1.36b
4 1.27 1.73 1.40
5 1.45 1.78 1.40
6 1.43 1.36 1.27
1 1.64 1.77 1.32
2 1.86 1.82 1.18

3 3 1.95 1.64 1.36 26.70 1.48b
4 1.05 1.68 0.88
5 1.64 1.59 1.18
6 1.10 141 1.64
1 1.77 1.59 1.69
2 141 1.68 1.82

4 3 1.77 1.64 2.05 27.69 1.54ab
4 1.14 0.97 1.86
5 1.18 1.72 1.82
6 1.32 1.02 1.25
1 2.03 1.77 1.60
2 1.64 1.86 1.97

S 3 1.89 1.23 1.97 30.83 1.71a
4 1.86 1.25 1.71
5 1.50 1.91 1.40
6 1.95 1.91 1.36
1 1.05 1.40 1.36
2 1.18 1.59 1.73

6 3 0.91 1.36 1.38 24.51 1.36b
4 2.06 1.25 1.38
5 1.77 1.45 1.27
6 1.05 1.09 1.23
1 1.45 1.86 0.93
2 1.32 2.05 1.61

7 3 1.86 1.91 0.96 27.73 1.54ab
4 1.82 1.97 0.97
5 1.59 1.22 1.23
6 1.68 1.36 1.94

Pval = 0.0132
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4. CONCLUSION

FAA has been used in organic and urban agriculture as organic liquid fertilizer that help
promotes plant growth and development, however due to its characteristics of ‘strong fishy odor’
farmers refuse the use of common FAA. This was the reason why the common FAA was
modified and deodorized so that acceptability level is achieved. In common practiced, activated
carbons is used to remove foul odor, but this commercially available activated carbon is too
expensive on the part of the farmers, hence, the need to modify and deodorized the common
FAA using locally available plant extracts. FAA with Acapulco extract added with banana
extract or call this the EDFAA obtained a significant difference in terms of scent and aroma. The
use of Acapulco across all rates have significantly reduced the smell from ‘strong fishy odor’ to
‘moderately fishy odor’.

Further, the application of EDFAA had significantly influenced the yield of tomato crop.
Treatments with EDFAA have been found to be more effective on growth and development of
tomato. This formulated liquid organic fertilizer is comparable to commercial FAA. The EDFAA
is not only economically viable but will also benefit Zamboanga City in controlling air pollution
from fish canning factories. The materials used for this type of liquid organic fertilizer is locally
available.

Finally, the Acapulco extract had successfully minimized the foul odor present in conventional
FAA. The addition of banana and Acapulco extracts not only reduced the strong fishy odor but
also address the deficiency of potassium content in a conventional FAA. EDFAA is found to be
high in nutrients and its potential to use as organic fertilizer applied as foliar or drenched can
significantly help produce organic urban vegetable production of the city.
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