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ABSTRACT 
 

This research was conducted to determine the percentage of moringa leaf extract to inhibit the 
deterioration of the quality of the tilapia fillet as a natural preservative against organoleptic 
characteristics during room temperature storage. This research was carried out at the Processing 
of Fishery Products Laboratory, the Aquaculture Laboratory of the Faculty of Fisheries and Marine 
Sciences, and the Central Laboratory of Padjadjaran University, Jatinangor. The research method 
used is experimental. Namely, a tilapia fillet soaked using different concentrations during room 
temperature storage. The organoleptic test (scoring test) was analyzed by Friedman's non-
parametric statistical method consisting of 4 treatments and 20 semi-trained panelists as the 
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number tests. In contrast, the pH testing of the tilapia fillet was analyzed by a descriptive method. 
Tilapia fillet with Moringa leaf extract soaking treatment consists of 0%, 4%, 8%, and 12% (v/v) for 
30 minutes of soaking, then stored at room temperature (25°C-28°C).  Observations occur once 
every 2 hours, namely at the 0, 2

nd
, 4

th
, 6

th
, 8

th
, 10

th
, 12

th
, 14

th
, and 16

th
 hours. The parameters 

observed included organoleptic characteristics with 20 semi-trained panelists and a value of the 
tilapia fillet's degree of acidity (pH). The best use of moringa leaf extract at 8% appearance with an 
organoleptic value of 7.5, aroma of 7.7, and texture of 7.0 with a pH value of 6.8 to 16 hours 
storage. 
 

 
Keywords: Moringa leaf extract; organoleptic; pH; quality deterioration; tilapia fillet. 
 

1. INTRODUCTION 
 
Tilapia is one of the fish consumed by people in 
Indonesia. This fish is a freshwater fish and an 
important global business commodity because it 
has a relatively high economic value [1]. In 2018, 
as many as 125 countries worldwide produced 
6,882,202 tons of tilapia from the cultivation and 
catch of fishermen. Indonesia 2018 became the 
second largest tilapia producer after China, with 
a total production of 1,292,391 tons and a 
percentage of total world production of 18.76% 
[2].  
 
Fish filet is a slice of meat without scales, bones, 
and sometimes without skin, and is one of the 
fishery products with high perishable properties, 
so good handling is needed [3]. Fish meat has a 
high water content with a percentage of as much 
as 80% with a pH close to neutral, making it 
easier for putrefactive bacteria to grow [4]. The 
decay in fish meat is one of the disadvantages 
for fisheries entrepreneurs, especially in the 
production of tilapia filets when fish production is 
abundant. Decaying in fish products can be 
inhibited by extending the shelf life of fish by 
lowering the moisture content and adding a 
preservative to fish [5]. 
 
The preservation of fish is needed to inhibit the 
decline in fish quality [6]. Plants are natural 
ingredients that are widely used in Indonesia as 
preservatives. Preservatives from plants can 
potentially inhibit the activity of putrefactive 
microbes caused by specific components. One of 
the plants that have active antimicrobial 
compounds that can be used to inhibit the 
deterioration of fish quality and has the potential 
to be a natural preservative is moringa leaves [7]. 
Moringa plants belong to the kingdom Plantae, 
division Spermatophyta, subdivision Agiosperms, 
class Dicotyledoneae. Order Brassicales, family 
Moringaceae, genus Moringa, species Moringa 
oleifera [8]. Moringa is a plant that can tolerate 
various environmental conditions. It is easy to 

grow even in extreme conditions such as very 
high temperatures, under shelter and can survive 
in light snowy areas. Moringa withstands long dry 
seasons and grows well in areas with annual 
rainfall ranging from 250 to 1500 mm. 
 
The content of active compounds in moringa 
leaves that can inhibit the process of decay in 
fish includes steroids, triterpenoids, flavonoids, 
tannins, alkaloids, and saponins [9]. Antimicrobial 
compounds in Moringa leaves have an action 
mechanism that can damage bacterial cell 
membranes [6], and the content of flavonoids 
and essential oils in Moringa leaves can prevent 
the fat oxidation process in the fish decay 
process [10]. 
 
The process of decay in fish can be identified by 
organoleptic testing, which can provide 
indications of deterioration in the quality and 
other preferences of fishery products.  
Organoleptic is the assessment of food            
products using the human senses as the primary 
tool for measuring the acceptability of a product 
[11]. 
 
Based on the description above, there is a need 
for research to learn more about the use of 
Moringa leaf extract as a natural preservative for 
tilapia fillets during storage when viewed based 
on the organoleptic characteristics of fish. This 
research is expected to be applied by the 
community, especially in fishery products as 
natural preservatives. 
 

2. MATERIALS AND METHODS 
 
The research was carried out in July-August 
2022 at the Fishery Products Processing 
Laboratory for organoleptic testing, the 
Aquaculture Laboratory of the Faculty of 
Fisheries and Marine Sciences acclimatised 
tilapia, and the manufacture of Moringa leaf 
extract was carried out at the Central Laboratory 
of Padjadjaran University.  
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2.1 Tools and Materials 
 
The tools used in this research consisted of fish 
handling equipment, making filets, making 
Moringa leaf powder, making Moringa leaf 
extract, organoleptic, and pH tests. The 
equipment used is a fibre tub measuring 1 m 3  
with a capacity of 1,000 litres,  pump air atman 
AT-106, airstone size 3 x 2, hose aerator size 
3/16 inches, fishing net, hose water size 5/8 
inches, plastic PE size 80 x 50 cm, cool box, 
cutting board, knife, receptacle plastic, ice 
shovel, receptacle plastic perforated, large tray, 
large sieve, blender, sieve (40 mesh), jerrycan, 
paper filter, analytics scales, measure glass, 
funnel plastic, Buchi rotavapor R-220  pro, 
spatula, vials, beaker glass size 1000 ml, pipet 
measure and rubber bulb, strainer plastic, tissue 
towels, plastic perforated, cling wrap, scissors, 
plate styrofoam, stationary, handphone, score 
sheet of 20 sheets, digital balance, beaker glass 
volume 100 ml, pH meter, mortar and pestle.  
The ingredients used in this research were 
moringa, 60 tilapia fish from BRPI Subang, 
alcohol, hand sanitiser, aquades 5 litres, ethanol 
70% 9.1 litres, ice  
 

2.2 Research Methods 
 
The experimental research method is a tilapia 
filet that is soaked using different concentrations 
during room temperature storage. The 
organoleptic test (scoring test) was analyzed by 
Friedman's non-parametric statistical method 
consisting of 4 treatments and 20 semi-trained 
panelists as the number tests. In contrast, the pH 
testing of the tilapia fillet was analyzed by a 
descriptive method. Soaking in tilapia filets is 
carried out for 30 minutes. The treatment used is 
as follows: 
 
A : no treatment (control) 
B : tilapia fillet with moringa leaf extract 

soaking 4% 
C : tilapia fillet with moringa leaf extract 

soaking 8% 
D : tilapia fillet with moringa leaf extract 

soaking 12% 
 
Observations were made on the pH and 
organoleptic of tilapia fillet meat that had been 
soaked using a moringa leaf extract for 30 
minutes. Observations were made at the 0, 2

nd
, 

4
th
, 6

th
, 8

th
, 10

th
, 12

th
, 14

th
, and 16

th
 hours. 

Friedman's test data analysis was carried out in 
every observation [12]. 
 

2.3 Research Stages 
 
The research procedure consists of five stages, 
first the manufacture of moringa leaf powder [13].  
Second is the manufacture of moringa leaf 
extract [14]. The third is the procedures for 
handling live tilapia. Fourth is the process of 
making tilapia fillets [15]. Fifth is the           
applications of moringa leaf extract to tilapia 
fillets [16]. 
 

2.4 Observed Parameters 
 
The parameters to be observed in the research 
include organoleptic tests and pH values [17].  
The organoleptic test is a scoring test that 
observes tilapia fillets appearance, aroma, and 
texture. Fish will be said to have good quality if it 
has an organoleptic value of 7 to 9, a value of 5 
to 6 if it has medium quality, and a value of 1 to 4 
if it has less quality [18]. 
 

2.5 Data Analysis 
 
The pH observation data were analyzed 
descriptively based on the average pH of the filet 
to see changes in the decrease and increase in 
the pH of the filet during storage. The results of 
scoring tests conducted hourly on observations 
were analyzed with Friedman's non-parametric 
statistics with the Chi-squared test. Friedman test 
was carried out to determine the effect of tilapia 
fillet soaking using moringa leaf extract based on 
organoleptic characteristics. The Friedman test 
was carried out to determine the effect of soaking 
indigo filets using Moringa leaf extract based on 
organoleptic characteristics stored at room 
temperature. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Organoleptic Characteristics 
 

Organoleptic testing of tilapia fillets was carried 
out using scoring tests with parameters that 
include appearance, aroma, and texture, with a 
scoring limit of 1 to 9. Organoleptic values of 9 
indicate fish in very fresh condition, organoleptic 
values with values of 7-8 indicate fresh fish 
conditions, organoleptic values of 5-6 indicate 
threshold between fresh and non-fresh states, 
and organoleptic values of 1-4 filets of fish are 
declared rotten and unfit for consumption [19].  
Based on BSN [16], tilapia fillet quality and food 
safety requirements in the fresh state have an 
organoleptic value of at least 7. 
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3.1.1 Appearance 
 
Appearance is the leading indicator of freshness 
that consumers can see when buying fishery 
products because appearance is closely related 
to the quality of a food product [20]. The average 
appearance of tilapia fillets stored in room (25°C-
28°C) temperatures is presented in Fig. 1. 
 
Based on the panelists assessment of the 
appearance of tilapia fillets, all average 
appearance values decreased along with the 
length of storage for 16 hours. The highest 
average has a value of 9 of storage 0 hours on 
all treatments, which means that the fish in the 
category is very fresh and there is no difference 
from live fish because organoleptically, the fish 
has a brilliant meat colour, clean, whole meat 
incisions, and bright red linea lateralis. The 
lowest average appearance value at 16-hour 
storage, namely in treatment A (control) was 1.6 
with an appearance of a greyish-brown meat 
incision, clean, not whole, and dull brown lateral 
linea. 
 
Changes in the appearance of tilapia fillets 
treated with soaking moringa leaf extract, in 
addition to experiencing changes in appearance 
during room temperature storage (25°C-28 °C), 
also shared a shift in intense green colour to 
yellow to brown. Changes to the appearance of 
16 hours of storage are presented in Fig. 2. 
Changes in appearance are caused by the 
content of flavonoids that function as anti-viral 
and antimicrobial [21]. The chlorophyll content 
causes the green colour of moringa leaf extract. 
Moringa leaves contain high chlorophyll, which is 
6,890 mg/kg of dry matter, and moringa leaves 
contain 4x more chlorophyll content than 
wheatgrass plants [22]. So that the higher the 
concentration of moringa leaf extract used, the 
colour produced will be more concentrated. The 
colour of Moringa leaf extract is getting thicker 
because the evaporation process is carried out 
so that it produces a darker colour [23].  Suppose 
the tilapia fillet treated with moringa leaf exrak 
soaking is cut on the sample. In that case, it will 
appear brilliant milky white, meaning that the 
green colour that turns into fawn-colored is only 
found on the surface of the tilapia filet and does 
not penetrate the filet meat. 
 
Based on the results of research that the low 
value of organoleptic quality of appearance in 
tilapia fillets can be caused by prolonged storage 
time. Changes in the appearance of tilapia fillet 
meat are caused by the growth of putrefactive 

bacteria that change cell membranes. The 
permeability of cell membranes in fish meat is 
disturbed due to the presence of phenol 
compounds in moringa leaves, causing the 
appearance of fish filets to change [21]. The lack 
of inhibitory effect of antimicrobial compounds is 
caused by chemical changes in the active 
substance during room temperature storage, 
especially polyphenol compounds such as 
flavonoids and tannins that are damaged during 
the oxidation process due to oxygen stored at 
room temperature [21]. The longer the room 
temperature storage time (20 °C-25 °C) in all 
treatments of the concentration of basil solution, 
the appearance of the colour of fish meat will 
decrease [24]. The duration of storage using 
moringa leaf extract cannot inhibit microbial 
activity, so it cannot maintain the appearance of 
the tilapia fillet colour [21]. When compared to 
treatments A (control), B (4%) and D (12%), the 
tilapia fillet of treatment C (8%) can maintain its 
freshness for up to 12 hours, which means that 
treatment C has a greater organoleptic final 
value compared to other treatments at the end of 
storage.   
 
Friedman's test results on organoleptic values 
statistically showed that the length of time 
observed had a marked effect on several long 
deposits on the appearance of tilapia fillets 
treated with moringa leaf extract soaking 
treatment. Friedman's test results against 
organoleptic tilapia fillets are presented in          
Fig. 3. 
 
Based on Fig. 3, the results of Friedman's test 
analysis showed that at observations of 0, 2, and 
4 hours, there was no discernible effect on the 
appearance value of tilapia fillets at a 95% 
confidence level. The results of observations of 
6-hour storage of treatments A (control), B (4%), 
and D (12%) did not differ markedly, while 
treatment C (8%) differed dramatically. The 8, 
10- and 12-hour observations of only the C (8%) 
treatment differed markedly, while the A, B, and 
D treatments did not. The statements of 14-hour 
storage of treatments A (control) and B (4%) did 
not vary markedly, and observations at the end 
of the 16-hour storage of treatments A, B, and D 
did not differ markedly, whereas treatment C 
differed dramatically.  Based on the results of the 
Friedman test analysis, it was seen that the 
administration of moringa leaf extract treatment 
C (8%) showed significantly different results 
when compared to other treatments in each 
observation and could maintain its freshness for 
up to 12 hours. 



 
 
 
 

Putri et al.; Asian J. Fish. Aqu. Res., vol. 21, no. 1, pp. 19-31, 2023; Article no.AJFAR.95444 
 
 

 
23 

 

 
 

Fig. 1. Average appearance of tilapia fillets stored in room (25°C-28°C) temperatures 
 

 
 

Fig. 2. Appearance of tilapia fillet with moringa leaf extract soaking treatment during 16-hour 
storage at room temperature (25°C-28°C) 

(a) A = Control; (b) B = 4%; (c) C = 8%; (d) D = 12% 

 

 
 

Fig 3. Friedman test result in organoleptic analysis of the appearance tilapia fillets 
Description: Numbers followed by different letter notations mean markedly other treatments (α = 0.05) 
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3.1.2 Aroma 
 
Aroma or bau results from a nasal 
responsecaused by the evaporation of soluble 
substances in a product into the air so that                  
it will be recognised as a specific aroma                   
[25]. Aroma testing is essential in the                    
food or fishery products industry because it can 
provide direct assessment results regarding 
products that are more in demand by consumers 
[26]. The average aroma value is presented in      
Fig. 4. 
 
Based on the panelist's assessment of the aroma 
of tilapia fillets, all average aroma values 
decreased along with the length of storage for 16 
hours. The highest average has a value of 9. 0 0 
hours storage on all treatments, which shows 
that the fish in the category is very fresh.  There 
is no difference from live fish because 
organoleptically, the aroma of tilapia filet is very 
fresh and has a specific type of smell. The lowest 
average appearance value at 16-hour storage, 
namely in treatment A (control) was 2.3, with an 
appearance with aroma characteristics with 
characteristics of foul smell and ammonia, and 
had the impression of being rejected by the 
panelists. Treatments B and D have an average 
value of 3.8 and 4.2, which have an organoleptic 
ammonia aroma that is quite strong and already 
smells sour, as a result of treatment C (8%) has 
an average value of 5.3 with organoleptic 
characteristics of ammonia aroma getting 
smelled and a slightly sour aroma.   
 
Based on the results of organoleptic 
observations, the aroma can be known, and 
organoleptic values continue to decrease along 
with the length of storage time. The                   
decreased aroma value is due to the activity of 
putrefactive bacteria. The organoleptic                      
value of the specific aroma of fish                      
decreased from the observation time at room 
temperature (25°C-28°C), which is caused by 
putrefactive bacteria [27].  Decay and lam 
storage time will trigger the growth of putrefactive 
microbes [28]. The putrefactive microorganism is 
caused by the production of volatile content             
[28]. 
 
The results of the observation of the aroma of 
tilapia fillets with a treatment of 4% and 8% have 
a scent that does not interfere with the odour 
character of the tilapia fillet.  In comparison, in 
soaking with a concentration of 12%, the smell of 
moringa is more smelly. Moringa leaf extract 
solution can give an authentic aroma to fish [21]. 

This is because the essential oil compounds 
contained in moringa leaves are included in the 
group of volatile compounds such as the 
monoterpene and sesquiterpene groups which 
belong to the group of antimicrobial compounds 
that are easily subject to evaporation.  In 
addition, the aroma of tilapia fillets soaked in a 
solution of moringa leaf extract has a                 
distinctive aroma caused by the presence of 
terpenoid compounds. The terpenoid                     
content in moringa leaves provides aromatic 
properties that include aroma, taste, and texture 
[29]. 
 
 
Changes in aroma in tilapia fillets during room 
temperature storage (25°C-28°C) are influenced 
by the product's fat content, which affects the 
durability due to the formation of oxidation [30]. 
Fat content is degraded along with protein 
denaturation, which will experience an increase 
in pro-oxidant activity, loss or inactivation of 
antioxidants, enzyme activity and splitting of cell 
membranes which can result in the occurrence of 
fat oxidation [31]. Fish storage at room 
temperature (25°C-28°C) has a sharp change in 
aroma value caused by the decay process 
running very quickly and effectively, where 
bacteria and enzymes decompose macro 
components in fish, especially proteins, into 
simpler compounds and eventually into 
compounds that smell unpleasant such as 
ammonia, H2S, histamine, skatol, indole, etc [32].  
until these compounds decompose entirely.  The 
decrease in the organoleptic value of aromas is 
thought to be due to the formation of volatile 
bases resulting from protein degradation by 
proteolytic enzymes as well as microbial            
activity [33]. Volatile component constituents               
in fishery products include 3-methyl-1-butanal; 
2,3-butanedione; 2-methyl-1-butanal; 2,3-
heptanedione, and trimethylamine [34]. 
 
The panelist's acceptance threshold for tilapia 
fillet scent in treatment A (control) to 6-hour 
storage with an average of 7.0, treatment B (4%) 
to 10-hour storage with an average of 7.1, 
treatment C (8%) to 12-hour storage with an 
average of 7.7, and treatment D (12%) to 12-
hour storage with an average of 7.0. The 
organoleptic value requirement is considered 
fresh if it has tilapia >7 [16].  Kite fish soaked in 
moringa leaf extract solution can improve the 
quality of its aroma until storage at the 12

th
 hour 

at room temperature (25°C-28°C) and meet the 
quality standards of fresh fish set by SNI (2729-
2013) [21]. 
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Fig. 4. Average aroma of tilapia fillets stored in room (25°C-28°C) temperatures 
 

 
 

Fig. 5. Friedman test results in organoleptic analysis of the aroma tilapia fillets 
Description: Numbers followed by different letter notations mean markedly other treatments (α = 0.05) 

 
The difference in the effect of using moringa leaf 
extract solution can be known by testing the 
aroma value of the tilapia fillet using Friedman 
test statistics and then continuing with the 
multiple comparison test.  Friedman's test results 
of the importance of aroma tilapia fillet are 
presented in Fig. 5. 
 
Based on Fig. 6, the results of Friedman's test 
analysis showed that at observations of 0 hours 
to 6 hours, all treatments did not have a 
noticeable impact on the aroma of tilapia fillets.  
8-hour, 12-hour, and 14-hour statements of C 
(8%) treatment differed, while treatments A 
(control) B (4%), and D (12%) had unreal 
differences. The 16-hour treatment of A, B, and 

D did not differ markedly, while the                     
treatment of C (8%) differed dramatically.                     
This is because the C treatment has a                    
higher aroma value score compared to others 
and can maintain its freshness for up to 12 
hours. 
 
3.1.3 Texture 
 
Texture testing is done by hand by touching it 
directly. This aims to feel the texture of a product 
being tested [26]. Fresh fish fillets will show 
elastic fish meat textures, while inelastic fish fillet 
textures show that fish fillets have decreased in 
quality [35]. The average texture values are 
presented in Fig. 6. 
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Fig. 6. Average texture of tilapia fillets stored in room (25°C-28°C) temperatures 
 

Based on the panelists assessment of the texture 
of tilapia fillets, all average aroma values 
decreased along with the storage time for 16 
hours. The highest average has a matter of 9.0 0 
hours of storage on all treatments, which means 
that the tilapia fillet is very fresh, and there is no 
difference because organoleptically, the texture 
is dense, elastic when pressed fingers and 
compact. Fresh fish has the same meat texture 
as live fish: chewy, adaptable and flexible [36]. 
The average appearance of the lowest value at 
16-hour storage, namely in treatment A (control) 
had an average of 2.1, which had a very soft 
organoleptic texture. Finger brushes did not 
disappear when pressed and were less compact. 
The B and D treatments have average values of 
3.4 and 3.7, with the surface of the tilapia fillet 
already soft, finger marks visible when pressed, 
and the meat less compact. While the C 
treatment has an average value of 5.4, which has 
a dense meat texture, is less tight, and, when 
pressed with fingers, is less elastic. 

 

Based on the average texture value according to 
BSN [16], that fish is said to be fresh if it has an 
organoleptic value of at least 7, meaning that 
treatment A (control) can maintain its freshness 
for up to 6 hours.  Treatment B (4%) to 8 hours 
storage, treatment C (8%) up to 12 hours, and 
treatment D (12%) up to 10 hours. Treatment C 
has the most extended shelf life, with the highest 
average texture value. It is suspected that C 
treatment is an optimum concentration of 
moringa leaf extract as an effective antibacterial 
compound to inhibit bacterial growth so that 
damage in meat can still be inhibited [21]. The 

flavonoid content in moringa leaves has 
antibacterial activity that inhibits the formation        
of bacterial cell membranes [37]. The cell 
membrane serves to control the entry and exit of 
various substances. It is the location of the 
system, and the transportation of active 
substances, so the occurrence of bacterial 
inhibition can be caused due to damage that 
occurs to the structural components of the 
bacterial cell membrane [38,39]. 
 
Based on the average texture value, the 
appearance of tilapia fillets decreased from 2-
hour to 16-hour observations. Organoleptic 
values decline due to during storage changes in 
the texture of fish meat will change due to the 
growth of bacteria which results in fish meat          
no longer being good [40]. The bacteria 
decomposition begins to occur intensively after 
the rigor mortis stage has passed, and the fish 
meat is no longer compact [18]. The length of 
storage time makes a significant difference in fish 
stored at room temperature (25°C-28°C). The 
characteristics of the decline in the quality of 
fresh fish based on texture are not chewy and 
elastic, mushy, and high water content [41]. 
While the characteristics of the texture of fish that 
have good quality are flexibility, density, and 
elasticity when pressed with fingers—the elastic 
texture of fish meat is due to the uninterrupted 
binding tissue in the core [42]. 
 

During storage, fish meat will gradually begin to 
experience a decrease in organoleptic value at 5 
hours of storage [35]. This is due to the activity of 
the enzyme cathepsin, which damages the 
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structure of fish meat to become less elastic and 
soft. Reported in the results of their research that 
the activity of the enzyme cathepsin dramatically 
affects the texture of fish meat because 
cathepsin can decrease flexibility (suppleness) 
so that fish meat becomes inelastic and fish meat 
tissue softens (mushy) [43]. Characteristic 
changes in fish are due to low ATP residue to 
remodel actomyosin into actin and myosin, so 
the fish muscles become stiff and rigid [43-45]. 
 

The difference in the effect of using moringa leaf 
extract solution can be known by testing the 
texture value of the tilapia fillet using Friedman 
test statistics and then continuing with                 
multiple comparison tests.  Friedman's test 
results show the importance of texture tilapia fillet 
in Fig. 7. 
 

Based on Fig. 7, the results of Friedman's test 
analysis showed that the 0 and 2-hour alterations 
of all treatments had an unreal difference in the 
texture of tilapia fillets.  The 4-hour observations 
of treatments A, B, and D did not differ markedly, 
and the C treatment differed dramatically. The 6-
hour statement of treatments A and B did not 
differ markedly, while treatments C and D 
differed dramatically. The 8, 10, 14 and 16-hour 
excitations of treatments A, B, and D did not 
differ markedly, while the C treatments differed 
dramatically. The 12-hour observation of 
treatments A, B, and D did not differ markedly. 
Still, it was significantly different from treatment 
C. Friedman's test results carried out could be 

seen that the administration of moringa leaf 
extract in treatment C (8%) showed very different 
results in each observation and could maintain its 
freshness for up to 12 hours and had a higher 
texture value score compared to other 
treatments. 

 
3.2 Degree of Acidity (pH) 
 
Indicators for measuring the level of freshness of 
fish can be determined through a test of the 
value of the degree of acidity (pH). The pH is 
calculated to determine the pH change in the 
tilapia fillet for 16 hours of storage at room 
temperature. The results of observations on the 
average pH of tilapia fillets are presented in            
Fig. 8. 

 
The average value of tilapia fillets during storage 
(25°C-28°C) ranged from 6.2 to 7.4.  During 
storage, there was a change in pH value. In the 
early storage stages, the 2

nd
 hour for the control 

tilapia fillet and the 4
th
 hour for the tilapia filet 

treated with soaking moringa leaf extract 
decreased the pH value. Still, as time increased, 
the pH value increased. Tilapia fillet with soaking 
treatment of moringa leaf extract solution has a 
lower pH value compared to the pH of the 
control, and this is suspected to be due to the 
influence of moringa leaf extract antimicrobial 
substances, namely tannins and flavonoids 
which can slow down the growth rate of bacteria 
[24]. 

 

 
 

Fig. 7. Friedman test results in organoleptic analysis of the texture tilapia fillets 
Description: Numbers followed by different letter notations mean markedly other treatments (α = 0.05) 
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Fig. 8. Average pH value of tilapia fillet with moringa leaf extract soaking treatment at room 
temperature storage (25°C-28°C) 

 
The pH of the tilapia fillet tends to increase until 
the last observation, which is at the 16

th
 hour.  

The tilapia fillet of treatment A (control) had a 
final pH value of 7.4, treatment B (4%) had a pH 
value of 6.9, treatment C (8%) of 6.8, and 
treatment D (12%)  had a pH value of 7.0. The 
amount of concentration used can affect the pH 
value in tilapia meat. The change in pH value 
that occurs in the tilapia fillet with the soaking 
treatment of moringa leaf extract solution is 
suspected to be due to the influence of the 
moringa leaf extract solution, which can keep the 
tilapia filet fresh. Using moringa leaf extract can 
maintain the pH value of kite fish meat until the 
18

th
 hour of storage, with a pH value of 6.52 [21].  

Based on the results of observations of the 
resulting pH value, the control tilapia fillet is still 
categorised as fresh until the storage of 0-12 
hours with a pH value of tilapia meat of 6.6-6.9. 
Meanwhile, tilapia fillets with a concentration of 
4% storage of 0-16 hours with a pH value of 6.5-
6.9, a concentration of 8% storage of 0-16 hours 
with a pH value of 6.5-6.8, and a concentration of 
12% storage of 0-14 hours with a pH value of 
6.7-7.0.  The pH value is still fresh because it 
ranges from 6.2 to 7.0 [45]. 
 
A decreased pH in fish meat occurs due to the 
formation of lactic acid due to the breakdown of 
glycogen under anaerobic conditions [46]. When 
fish die, adenosine-triphosphate (ATP) will be 
synthesised mainly from glycogen and small 
parts of keratin phosphate (in fish) under 
anaerobic conditions [47]. The process of 

glycolysis (glycogen reduction process) will 
continue until lactic acid is formed.  As the final 
result, the final product of this glycolysis process 
will cause the pH of fish meat to decrease. The 
increased pH value is due to the presence of 
volatile compounds due to the activity of bacteria 
and proteolytic enzymes [48].  The increased pH 
in fish meat can be caused by the presence of 
alkaline compounds, such as trimethylamine, 
ammonia, and other volatile compounds [49]. 
This alkaline component of the combination is 
caused by the activity of bacteria that can 
decompose components in meat [50].  Live fish 
have a pH value of about 7.0 [51], and fresh fish 
has a pH value ranging from 6.2 to 7.0 [47].  If 
the fish has a pH value of >7, then the fish is less 
fresh [52], and if the pH value is >8, then the fish 
is not fresh (rotten) [47]. 
 
The pH value is closely related to the growth rate 
of bacteria. The higher the pH value or the more 
alkaline, the higher the ability of bacteria to grow 
and develop, which can cause a decrease in the 
quality of fresh fish meat and vice versa.  The pH 
value is closely related to the growth rate of 
microorganisms [52]. The lower the pH, the lower 
the ability of a microorganism to grow, except for 
bacteria resistant to low pH (Achidophilic). 
Microorganisms can grow in the pH range of 6.0 
to 8.0 or alkaline [53].  When viewed from the 
results of the research in Fig. 8. antibacterial 
compounds contained in moringa leaves, such 
as saponins, tannins, and flavonoids, have 
antimicrobial activity [21]. 
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4. CONCLUSION 
 
Based on the results of research, it can be 
concluded that the use of moringa leaf extract as 
a natural preservative to inhibit the decline in the 
quality of tilapia fillet based on organoleptic 
characteristics at room temperature (25°C-28°C), 
which has the longest quality deterioration, 
namely in the C treatment (8%) shelf life                 
up to 12 hours, the average organoleptic                 
value of an appearance was 7.5, the aroma               
was 7.7, the texture was 7.0.  It was still 
accepted by the panelists, and the pH value was 
6.8. 
 
The cost required to apply Moringa leaf extract 
as a natural preservative is only required to make 
the extract which is US$77,00. Perhaps the price 
for each country can be different and the 
extraction method used can affect the costs 
incurred 
 

ACKNOWLEDGEMENTS 
 
The author expresses her deepest gratitude to 
Rusky Intan Pratama, S.TP., M.Si; Dr. Yuniarti 
MS, S.Pi., M.Si; and Iis Rostini, S.Pi., M.Si, who 
has given advice and guided this research so 
that it can provide benefits for all 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Diansari RVR, Arini E, dan Elfitasari T. 

Effect of Different Densities on Silhouette 
and Growth of Tilapia (Oreochromis 
niloticus) on Recirculation System With 
Zeolite Filter. Journal Aquaculture 
Management and Technology.  2013;2:      
37–45. 

2. FAO. Tilapia production and trade with a 
focus on India. World Aquaculture 
Performance Indicators (WAPI).  2020;5: 
1–100. 

3. Afrianto, Eddy and Liviawaty, Evi.  Fish 
Preservation and Processing.  Fourth 
Printig, Kanasius: Yogyakarta; 1989. 

4. Widowati I, Efiyati S, Wahyuningtyas S. 
Antibacterial Activity Test of Moringa Leaf 
Extract (Moringa Oleifera) Against                 
Fresh Fish Putrefactive Bacteria 
(Pseudomonas aeruginosa). Pelita. 2014; 
9(1):146–157. 

5. Devi AR. Pickling Tilapia (Oreochromis 
niloticus) Using Betel Leaves With 
Different Variations of Soaking Duration.  
Proceedings of the National Academy of 
Sciences.  2015;3(1):1–15.  

6. Rialita T, Rahayu WP, Nuraida L, Nurtama 
B. Antimicrobial Activity of Red Ginger 
Essential Oil (Zingiber officinale 
var.officinale Rubrum) and Red Galangal 
(Alpinia purpurata K. Schum) Against 
Pathogenic and Food-Destructive Bacteria. 
Jurnal Agritech. 2015;35(01):43.  

7. Wahyuni DW, Widiyanti NLPM, Ristiati NP. 
Analysis of Moringa Leaf Extract (Moringa 
oleifera L.) As a Natural Preservative for 
Skipjack Fish Against Serum Levels of 
Glutamic Oxaloacetic Transaminase 
(SGOT) White Rats (Rattus norvegicus) 
Male Wistar Strains. Journal of Biology 
Education Undiksha. 2018;5(1):100–112. 

8. Meigarian KM, Mudianta IW, Martiningsih 
NW. Phytochemical Screening and 
Antioxidant Activity Test of Acetone Extract 
and Moringa Leaves. Journal of 
Mathematics and Science. 2016;10(1):            
1–11. 

9. Kasolo JN, Bimenya GS, Ojok L, Ochieng 
J, Ogwal-okeng JW. Phytochemicals and 
uses of Moringa oleifera leave in Ugandan 
rural communities.  Journal of Medicinal 
Plants Research.  2010;4(9):753–757.  

10. Parnanto N, Utami R, dan Sutanto A. 
Effect of Antioxidant and Antibacterial 
Abilities on Putri Malu Leaf Extract 
(Mimosa pudica) on the Quality of Cob 
Fish Fillets (Euthynnus affinis).  Journal of 
Food Technology. 2013;2(4):75-82. 

11. Suryono C, Ningrum L, dan Dewi TR. 
Favorability and Organoleptic Test of 5 
packagings and Thousand Islands 
Products Descriptively. Journal of Tourism.  
2018;5(2):95–106. 

12. Trisnawati, Dewi., Karnia R, Sari, Ira N. 
Deterioration of Snakehead Fish Quality 
(Chana striata) with Different Fish Lethal 
Techniques at Room Temperature 28°C. 
Faculty of Fisheries and Marine Sciences. 
Riau University. Pekanbaru. 2020;1-12. 

13. Zubaydah WOS, Fia W, Adawia S, 
Novitasari N, Rahmasari R, Hasanuddin 
DD. Effervescent Drink Formulation Mix 
Moringa Leaf Powder (Moringa oleifera).  
Pharmauho: Journal of Pharmacy, 
Science, and Health. 2019;4(2):2–5.  

14. Wardani DNK. Effect of Moringa Leaf 
Ethanol Extract (Moringa oleifera Lam.) 
Against the Number of Mast Cells in Mice 



 
 
 
 

Putri et al.; Asian J. Fish. Aqu. Res., vol. 21, no. 1, pp. 19-31, 2023; Article no.AJFAR.95444 
 
 

 
30 

 

(Mus Musculus) Model of Endometriosis. 
Journal of Postgraduate Biosciences. 
2017;19(3):260.  

15. Badan Standarisasi Nasional. SNI 01-
4103.3-2006: Tilapia Fillet (Tilapia SP) 
Freeze-Part 3: Handling. Jakarta; 2006. 

16. Insani M, Liviawaty E, Rostini I.  The Use 
of Star fruit Leaf Extract against the Shelf 
Life of Patin Filet Based on Organoleptic 
Characteristics.  Journal of Fisheries and 
Marine Unpad. 2016;7(2):14–21. 

17. Suwetja IK. Biochemistry of Fishery 
Products.  Media Prima Aksara: Jakarta; 
2011. 

18. Soekarto S. Organoleptic Assessment of 
the Food and Agricultural Products 
Industry. Bharata Karya Aksara: Jakarta; 
1990. 

19. Santhi DGD. Organoleptic and pH (Acidity) 
Examination as a Quality Requirement for 
Tuna Fish Safety (Thunnus sp).  Scientific 
Articles.  Faculty of Medicine.  Udayana 
University; 2017. 

20. Nai YD, Nai AS, Yusuf N. Kitefish Quality 
Analysis (Decapterus sp.) Fresh During 
Storage Using Moringa Leaf Excretion 
Solution (Moringa oleifera) As A Natural 
Preservative.  Jambura Fish Processing 
Journal.  2019;1(2):77–90. 

21. Pratama Putra I, Dharmayudha A, 
Sudimartini L. Identification of Moringa 
Leaf Ethanol Extract Chemical Compounds 
(Moringa oleifera L) in Bali.  Indonesian 
Journal of Medicus Veterinus. 2017;5 
(5):464-473. 

22. Kurniasih. Properties and Benefits of 
Moringa Leaves. Pustaka Baru Press: 
Yogyakarta; 2015. 

23. Venansia NB, Wuri DA, Kallau NH. Effect 
of Moringa Leaf Extract (Moringa oleifera 
Lamk) on the Microbiological and 
Organoleptic Quality of Beef.  Journal of 
Veterinary Studies. 2020;9(2):85–88. 

24. Ibrahim W, Mutia R, Nurhayati N, Nelwida 
N, Berliana B. Extraction, Compound 
Separation, and Identification of Active 
Compounds.  Journal of Agripet. 2016;16 
(2):76.  

25. Suwandi L, Faisal, Suhendrayatna. 
Utilization of liquid smoke from pyrolysis of 
palm shells as a natural preservative for 
tofu.  Journal of Chemical Engineering 
USU. 2015;4(3):7–11.  

26. Fatimah F, and Muchalal, M. Analysis of 
the Constituent Components of Coconut 
Shell Liquid Acid. Gadjah Mada University: 
Yogyakarta; 1998. 

27. Kalista A, Redjo, A, Rosidah, U. 
Organoleptic Analysis (Scoring Test) of 
Tilapia Freshness Level. 2018;7(1):       
98–103. 

28. Lee KG, Shibamoto T. Analysis of Volatile 
Components from Hawaiian Green Cofee 
Beans (Coffea Arabica L.).  Jurnal Flavour 
Frag.  2002;17(5):349- 351. 

29. Tenri A, Rivai O. Identification of 
Compounds Contained in Moringa Leaf 
Extract (Moringa oleifera).  Indonesian 
Journal Fundamental Sciences (IJFS).  
2020;6 (2):63–70. 

30. Sumandiarsa IK, Siregar AN, dan Priadi 
RO. Quality and Calculation of Freezing 
Cost of Tilapia Fillets (Oreochromis 
niloticus) using Laboratory Scale Contact 
plate freezers.  Indonesian Journal of 
Equities.  2017;2(1):79–86. 

31. Boziaris IS. Seafood Processing: 
Technology, Quality, and Safety.  Wiley- 
Blackwell: USA; 2014. 

32. Pandit IGS, Suryadhi NT, Arka IB,  
Adiputra N. Effect of Weeding and Storage 
Temperature on Chemical, Microbiological 
and Organoleptic Quality of Cob Fish 
(Auxis Tharzard, Lac).  Indonesia Journal 
of Biomedical Science.  2007;1(3):1–12. 

33. Suwandi R, Mardiono Jacoeb A, Sofia M. 
Application of Ultrasonic waves as an 
alternative to maintaining tilapia freshness.  
Journal of Indonesian Fishery Product 
Processing.  2015;18(1):50–60.  

34. Jaffrès E, Lalanne V, Macé S, Cornet J, 
Cardinal M, Sérot T, Dousset X, Joffraud 
JJ. Sensory Characteristics of Spoilage 
and Volatile Compounds Associated with 
Bacteria Isolated from Cooked and Peeled 
Tropical Shrimps Using SPME-GC-MS 
Analysis. International Journal of Food 
Microbiology. 2011;147(3):195–202.  

35. Liviawaty E, Suhara O, Hamdani H. Effect 
of Temperature and Blanching Duration On 
Decreased Freshness of Billed Filets 
During Storage At Low Temperatures.  
Journal of Aquatic.  2014;5(1):45–54. 

36. Benkeblia N. Antimicrobial activity of 
essential oil extracts of various onions 
(Allium cepa) and garlic (Allium sativum).  
LWT-Food Science and Technology.  
2004;37:263–268. 

37. Widiastuti, I.M. Sanitation and quality of 
freshness of fish consumption in the 
traditional market in Palu Municipality.  
Journal of Agroland. 2008;14:77-81. 

38. Asni, Andi, Kasmawati, Ernaningsih, 
Tajuddin Mustamin. Analysis of 



 
 
 
 

Putri et al.; Asian J. Fish. Aqu. Res., vol. 21, no. 1, pp. 19-31, 2023; Article no.AJFAR.95444 
 
 

 
31 

 

Confectionery Caught by Landed at the 
Beba Fish Landing site in Takalar 
Regency.  Journal of Indonesian Tropical 
Fisheries.  2022;5(1):40-50. 

39. Ekasari, Desta, Suwetja I Ketut, dan 
Montolalu, Lita ADY. Quality Test of 
Skipjack Fish (Katsuwonus pelamis-L)              
and Fresh Cob Fish (Euthynnus affinis) at 
TPI Tumumpa During Cold Storage.  
Journal of Fishery Products Technology 
Media. 2017;5(2):134-141. 

40. Sumartini, Ratrinia P. Effect of Using 
Sonneratia sp and Bruguierra sp Leaf 
Extracts to Reduce the Rate of 
Deterioration of Quality of Fresh Mackerel 
(Scomberomorus commerson).  National 
Seminar on Technology, Science and 
Humanities.  2021;21:78–88. 

41. Lestari, S., Baehaki, A., Rahmatullah, I. 
Effect of Post Mortem Conditions of Catfish 
(Pangasius Djambal) with Floundering 
Death Stored at  Different Temperatures 
on the Quality of Its Fillets.  Jurnal 
Fishtech. 2020;9(1):34-44. 

42. Haard, and Simpson BK. Seafood 
Enzymes.  Marcel Dekker: New York; 
2000. 

43. Ilyas S. Fishery product refrigeration 
technology. Volume II: Fish Freezing 
Techniques.  CV. Parupurna: Jakarta; 
1993. 

44. Hussain A, Ahmed T, Kanti S, Mohammad 
M, Je W, Hamid M, Sharifuzzaman SM, 
Lyon C, Lee H, Lee E, Hasan T. Essential 
oils and chitosan as alternatives to 
chemical preservatives for fish and 
fisheries products : A review.  Food 
Control.  2021;129 (5):1–20.  

45. Chandra AB, Abdus SJ, Nur Dina K, 
Masrifatul, Zainuri. Characteristics of 
Tilapia (Oreochromis niloticus) and Catfish 
(Clarias sp.) on Rigor Mortis Phase.  

Journal of Fisheries and Marine Research.  
2020;4(3):375-378. 

46. Eskin NA. Biochemistry of Foods.  
Academic Press, Inc: San Diego, 
California; 1990. 

47. Metusalach, Kasmiati, Fahrul, and Jaya, I. 
Effect of Fishing Techniques, Handling 
Facilities and Methods On Quality of The 
Fish. Jurnal IPTEKS PSP. 2014;1(1):40–
52. 

48. Quang NH. Guidelines for Handling and 
Preservation of Fresh Fish for Further 
Processing in Vietnam.  In United Nations 
Universities Fisheries Programme: 
Vietnam; 2005. 

49. Irawati Z, Nurcahya C, Handayani D, 
Sarjoko. The influence of gamma 
irradiation on the quality of fresh meat.  
Proceedings of the Food Technology 
Seminar; 1997. 

50. Pangestika W, Abrian S, Maulid DY, 
Arumsari K, Putra S, Windiarti FF, 
Herawati V. Effect of Gamma Irradiation 
and Length of Cold Storage on the Filet 
Properties of Jenaha Fish (Lutjanus sp.). 
JPHPI. 2022;25(1):80–87. 

51. Hadiwiyoto S, Darmadji P, Purwasari SR. 
Comparison of Heat Fumigation and Use 
of Liquid Smoke in Fish Processing. 
Agritech. 2000;20(1):14–19. 

52. Sutrisna R, Ekowati CN, Sinaga E. Effect 
of pH on Antibacterial Production by Lactic 
Acid Bacteria from the Duck Intestine. 
Journal of Applied Agricultural Research.  
2015;3(1):27.  

53. Lambers H, Piessens S, Bloem A, 
Pronk H, Finkel P. Natural skin surface 
pH is on average below 5, which is 
beneficial for its resident flora. 
International Journal of Cosmetic 
Science. 2006;28(5):359-70. 

 

© 2023 Putri et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/95444 

http://creativecommons.org/licenses/by/2.0

