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Nile tilapia (Oreochromisniloticus) fillet is a highly perishable product by undergoing a natural and 
complex decomposition process created by microbial, chemical and enzymatic mechanisms. 
Polysciasfruticosa, Ocimumbasilicum, Persicariaodorata, Perillafrutescens and Houttuyniacordata were 
investigated for their antioxidant potential and effectiveness to prolong the chemical shelf life of tilapia 
fillets during 20 days of chilled store at 4oC. Each 5 gram of the dried Polysciasfruticosa, 
Ocimumbasilicum, Persicariaodorata, Perillafrutescens and Houttuyniacordatawas primarily extracted by 
100 ml of 70% ethanol for 45 minutes to collect extracts. These herbal extracts were condensed by 
vacuum evaporation. Total phenolic (mg GAE/g), flavonoid (mg CE/g), DPPH scavenging ability (%) 
were verified to measure antioxidant potential of these herbal extracts. These extracts were mixed 
thoroughly with tilapia fillets at ratio 100 mg/kg. Then tilapia fillets were kepts in cool store at 4oC for 20 
days. Periodically 7 days, samples were taken to examine volatile base nitrogen (TVB-N, mg/100g), 
trimethylamine (TMA-N, mg/100g). Our results revealed the effectiveness of Persicariaodorataextract as 
a useful biopreservative agent in limiting harmful subtance formation as well as enhancing shelf life of 
tilapia fillet in chilled store. 
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INTRODUCTION 

Polysciasfruticosa.is a medical plant widely 
cultivated in Vietnam. It’s highly respected due to 
its numerous therapeutic applications (Minh, 
2020). It is commonly used as food spice, herbal 
medicine, and ornamental. The most active 
components in Polysciasfruticosaare total 
phenolics, flavonoids, saponintriterpenoides 
contributing to atonic, antiinflammatory, antitoxin, 
and antibacterial properties (Bensita et al., 1999; 
George et al., 2014). Ocimumbasilicum is a 
popular plant that is utilized for its ornamental and 
therapeutic role. Its major phytochemical 
components included terpenoids, alkaloids, 
flavonoids, tannins, saponin glycosides and 
ascorbic acid contributing to different functional 
characteristics such as hepatoprotective, 

immunomodulatory, antihyperglycemic, 
hypolipidemic, antitoxic, anti-inflammatory, 
antibacterial and antifungal (Khair-ul-Bariyah et 
al., 2012).Persicariaodoratahas pungent and spicy 
taste. Its flavor is similar to Vietnamese coriander 
with hints of a lemon scent. Caryophyllene 
together with dodecanal, beta-pinene and 
ocimene were the major valuable volatile essential 
oil components extracted from 
Persicariaodorata(Sasongko et al., 2011). This 
plant can be consumed as an alternative for mint 
as a pungent additive to dishes of south-eastern 
Asian cuisine. The main phenolics in dried and 
fresh leaves included methyl gallate, (+)-catechin, 
quercetin 3-O-β-D-glucuronide, 
tetrahydroxyflavonol derivative, and kaempferol 
sulfate  (Karolina et al. 2020). It’s useful in curing 
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skin itch, diarrhoea, excessive bleeding, nausea, 
fever, hair growth, sores, ulcers and wounds 
(Gouri et al. 2016). Perillafrutescens (L.) is an 
annual herbal medicinal, aromatic, functional food, 
and ornamental plant belonging to the mint family, 
Lamiaceae. The leaves, seeds, and stems of P. 
frutescens are used for various therapeutic 
applications in folk medicine owing to numerous 
valuable constituents such as phenolic acids, 
flavonoids, essential oils, triterpenes, carotenoids, 
phytosterols, fatty acids, tocopherols, and 
policosanols. Perilla showed different biological 
properties such as antioxidant, antimicrobial, anti-
allergic, antidepressant, anti-inflammatory, 
anticancer, and neuroprotection effects (Hiwa, 
2019). Houttuyniacordata is an aromatic medicinal 
herb with creeping root stock. Different 
phytoconstituents such as aristolactams, 
5,4-dioxoaporphines, oxoaporphines, amides, 
indoles, ionones, flavonoids, benzenoids, steroids 
and different volatile oils have been isolated from 
H. cordata(Chou et al. 2009). This herb has 
important pharmacological activities including anti-
mutagenic, anti-cancer, adjuvanticity, anti-obesity, 
hepatoprotective, anti-viral, anti-bacterial, 
anti-inflammatory, free radical scavenging, 
anti-microbial, anti-allergic, anti-leukemic, chronic 
sinusitis and nasal polyps activities (Manish et al. 
2014).  

Nile tilapia (Oreochromisniloticus) is one of 
the most widely farmed fishes in the world. It is an 
ideal candidate aquaculture species in Mekong 
delta, Vietnam because it can grow fast, adapt to 
harsh environment, resist to stress and disease, 
be able to reproduce in captivity, feed on low 
trophic levels and has excellent organoleptic 
attributes of flesh (Boari et al. 2008). Minimally 
processed tilapia fillets are sensitive to spoilage 
due to bacterial growth. Nile tilapia lipids are 
characterized by their high content of 
polyunsaturated fatty acids susceptible to 
oxidative reactions (Ozogul et al. 2011). The 
freshness of tilapia fillet is reduced quickly, the 
overall acceptance is rapidly deteriorated, the 
nutritional value is significantly degraded and 
harmful components are dramtically accumulated 
(Azhar and Nisa, 2006). Consumers prefer to food 
safety with an extension of product shelf life 
without using artificial food additives (Martinez-
Albores et al. 2020). Herbal extracts containing 
natural antioxidants as great sources of bioactive 
compounds have had a great attraction recently. 
It’s necessary to find out the biopreservatives to 
extend the shelf life of seafood products while 
lowering the formation and accumulation of toxic 

substances such as biogenic amines 
(Chakraborty et al. 2015; Udayasoorian et al., 
2017). Therefore, objective of our study focused 
on the feasibility of shelf life extension of nile 
tilapia (Oreochromisniloticus) fillet in cool 
preservation by biopreservative effects from 
natural herbs including Polysciasfruticosa, 
Ocimumbasilicum, Persicariaodorata, 
Perillafrutescens and Houttuyniacordata. 
 
MATERIALS AND METHODS 

2.1 Material 
Polysciasfruticosa, Ocimumbasilicum, 

Persicariaodorata, Perillafrutescens and 
Houttuyniacordataleaves were collected from 
SocTrang province, Vietnam. Tilapia fishes were 
harvested in HauGiang province, Vietnam. They 
were immediately carried to the laboratory for 
experiments. All solvents and chemicals were of 
analytical grade. 

2.2 Researching method 
Clean whole tilapia fish with water and place 

the whole fish flat on a cutting board. Use fingers 
to find the soft spot between the fish’s skull and 
where the dorsal spines starts. Use the blade of 
the knife, make a slightly diagonal cut from the 
soft spot to about an inch behind the pectoral fin. 
Turn fish 180 degrees for a better grip. Useonly 
the tip of the knife, make a cut about half an inch 
deep from the soft spot between the spines and 
skull towards where the dorsal spines end. Cuts 
intersect lift up the corner of the fillet and begin 
separating the flesh from the bones, leaving 
minimal flesh on the bone. Once reaching the 
posterior end of the pectoral fin, begin making a 
cut towards the caudal fin. Flip the fillet out and 
begin cutting where the skin meets the flesh. Trim 
the pin bones from the fillet.  

Polysciasfruticosa, Ocimumbasilicum, 
Persicariaodorata, Perillafrutescens and 
Houttuyniacordataleaves were cut into small 
pieces and dried at 45oC for 16 hours to 14% of 
moisture content. Each 5 gram of the dried 
Polysciasfruticosa, Ocimumbasilicum, 
Persicariaodorata, Perillafrutescens and 
Houttuyniacordatawas primarily extracted by 100 
ml of 70% ethanol for 45 minutes to collect 
extracts. These herbal extracts were condensed 
by vacuum evaporation. Total phenolic (mg 
GAE/g), flavonoid (mg CE/g), DPPH scavenging 
ability (%) were verified to measure antioxidant 
potential of these herbal extracts. These extracts 
were mixed thoroughly with tilapia fillets at ratio 
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100 mg/kg. Then tilapia fillets were kepts in cool 
store at 4oC for 20 days. Periodically 7 days, 
samples were taken to examine volatile base 
nitrogen (TVB-N, mg/100g), trimethylamine (TMA-
N, mg/100g). 

2.3 Chemical analysis 
Total phenolic content (mg GAE/g) was 

determined using Folin-Ciocalteu reagent (Hassan 
and Bakar, 2013). The total flavonoid content (mg 
CE/g) was measured based on method of 
Marinova et al. (2005). Free radical-scavenging 
activity or DPPH (%) was evaluated according to 
Bakar et al. (2017). Volatile base nitrogen or TVB-
N, (mg/100g) andtrimethylamineor TMA-N 
(mg/100g)were determined according to method 
of Cobb et al. (1973). 

2.4 Statistical analysis 
The experiments were run in triplicate with 

three different lots of samples. The data were 
presented as mean±standard deviation. Statistical 
analysis was performed by the Statgraphics 
Centurion version XVI. 
 
RESULTSAND DISCUSSION 

3.1Total phenolic content and antioxidant 
activity of herbal extracts 

The total phenolic content of 
Polysciasfruticosa, Ocimumbasilicum, 
Persicariaodorata, Perillafrutescens and 
Houttuyniacordata were 48.63±0.00, 21.36±0.03, 
69.75±0.01, 33.51±0.00, 55.49±0.03mg GAE/g, 
respectively (table 1). Therefore, total phenolic 
content of Persicariaodorata was significantly 
highest among others. This implied a better 
scavenging capacity in preventing lipid oxidation 
of foods. Total flavonoid content of 
Polysciasfruticosa, Ocimumbasilicum, 
Persicariaodorata, Perillafrutescens and 
Houttuyniacordata were 20.37±0.02, 9.74±0.00, 
31.27±0.03, 12.16±0.02, 23.19±0.01 mg CE/g, 
respectively (table 1). Total flavonoid content of 
Persicariaodorata was also significantly highest 
among others. This demonstrated extensive 
chemical and biological activities. 
Polysciasfruticosa, Ocimumbasilicum, 
Persicariaodorata, Perillafrutescens and 
Houttuyniacordatashowed DPPH scavenging 
activity of 10.24±0.01, 6.17±0.02, 
15.34±0.00,8.33±0.01, 12.60±0.00 %, respectively 
(table 1). The significant differences of 
Persicariaodoratato others could be explained by 
higher amount of total phenolic and flavonoid 

content compared in others. The main phenolics 
in dried and fresh leaves of  
Persicariaodoratawere flavonoids, phenolic acids, 
and procyanidins(Karolina et al. 2020). Gouri et al. 
(2016) revealed that the major phytochemical 
constituents extracted from 
Persicariaodorataincluded steroids, terpenoids, 
flavonoids, tannins and phenolic compounds, 
carbohydrates, mucilages, proteins and amino 
acids. 

3.2 Volatile base nitrogen (TVB-N) and 
trimethylamine (TMA-N) formation in tilapia 
fillet treated by Persicariaodorata during cool 
storage 

In cool storage, tilapia fillet was very 
susceptible to autolysis, oxidation and fat 
hydrolysis and microbial spoilage. TVB-N was one 
of the most commonly applied chemical indicator 
to evaluate the freshness and stability of seafood 
products (Miranda et al., 2016). It represented its 
bacterial and enzymatic proteolysis (Zhou et al., 
2011). According to Horsfal et al. (2006), TVB-N 
content in Tilapia spp. was 19.40 mg/100g. In our 
research, the TVB-N content of the treated tilapia 
filllet increased slighly from an initial 2.64±0.02to 
3.10±0.01mg/100g at 20th day of cool storage. 
Meanwhile the TVB-N content of the control tilapia 
filllet increased significantly from an initial 
2.64±0.02to 71.72±0.02at 20th day of cool storage 
(table 2). The increase in TVB-N could be 
explained by the accelerated concentrations of its 
main components such as ammonia, 
dimethylamine and trimethylamine in the 
degraded tilapia. An improvement of TVB-N 
accumulation obtained in the treated tilapia filllet 
by Persicariaodorata extract with respect to 
controls. The maximum allowable TVB-N limit 
ranges from 30 to 50 mg/100 g in seafood 
products (Mendes et al., 2002). Dergal et al. 
(2013) demonstrated that the shelf life of tilapia is 
limited to 5 days of storage at 4oC. In our 
research, the TVB-N levels in treated samples 
exhibited an minor increasing trend within the 
maximum allowable TVB-N limit during 20 days of 
cool storage. Meanwhile, the control samples 
surpassed the maximum allowable TVB-N limit at 
15 days of preservation. This implied that 
Persicariaodorata extract was effectively extended 
shelf-life of tilapia fillet during cool storage. 

The shelf-life of minimally processed tilapia 
fillets is commonly limited by bacterial proliferation 
and enzymatic decomposition of trimethylamine 
oxide (Gram and Dalgaard, 2002). TMA-N content 
of the treated tilapia filllet increased slighly from 
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an initial 0.27±0.00to0.51±0.00 mg/100g  at 20th 
day of cool storage.  

 
 

Table 1: Total phenolic, flavonoid content and antioxidant activity of herbal extracts 
 

Parameters 
Polyscias 
fruticosa 

Ocimum 
basilicum 

Persicaria 
odorata 

Perilla 
frutescens 

Houttuynia 
cordata 

Total 
phenolic 

 (mg GAE/g) 
48.63±0.00b 21.36±0.03c 69.75±0.01a 33.51±0.00bc 55.49±0.03ab 

Flavonoid  
(mg CE/g) 

20.37±0.02b 9.74±0.00c 31.27±0.03a 12.16±0.02bc 23.19±0.01ab 

DPPH (%) 10.24±0.01b 6.17±0.02c 15.34±0.00a 8.33±0.01bc 12.60±0.00ab 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), 
the difference between them was not significant (α = 5%). 

 
Table 2: Volatile base nitrogen (TVB-N) and trimethylamine (TMA-N) formation in tilapia fillet 

treated by Persicariaodorata during 20 days of cool storage 
 

Cool storage (day) 0 5 10 15 20 

TVB-N in treated (mg/100g) 2.64±0.02b 2.71±0.03b 2.90±0.02ab 3.06±0.00a 3.10±0.01a 

TVB-N in control (mg/100g) 2.64±0.02e 17.89±0.01d 33.42±0.00c 54.57±0.03b 71.72±0.02a 

TMA-N in treated (mg/100g) 0.27±0.00b 0.29±0.01b 0.38±0.00ab 0.47±0.03a 0.51±0.00a 

TMA-N in control (mg/100g) 0.27±0.00e 2.51±0.03d 7.96±0.01c 18.53±0.02b 29.01±0.01a 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), 
the difference between them was not significant (α = 5%). 

 
Similarly, TMA-N content of the control tilapia 

filllet increased dramatically from an initial 
0.27±0.00to29.01±0.01 mg/100g at 20th day of 
cool storage (table 2). The trend of TMA-N 
formation during cool storage relies on the growth 
of spoiling bacteria (Seibel and Walsh, 2002). 
Persicariaodorata extract effectively inhibited the 
decarboxylation of trimethylamine oxide to 
trimethylamine. Strong prevention of TVB-N and 
TMA-N increase was reported on 
Hypneamusciformis and Acanthophorain black 
tiger shrimp, enhancing its shelf life in cool 
storage (Abimannan et al. 2020). Similar results 
were noted on megrim treated with and without F. 
spiralis (Cai et al. 2015). 

CONCLUSION 
Nile tilapia fillet is highly perishable by 

microbial, chemical and enzymatic process as 
well as oxidative rancidity. Persicariaodorata 
extract possessed high phenolic, flavonoid 
content and DPPH scavenging ability than other 
ones with a number of medicinally important 
activities. In general, both volatile base nitrogen 
(TVB-N) and trimethylamine (TMA-N) formation 
increased with increase in storage period. 
Persicariaodorata extract could improve the 
stability of tilapia fillet during 20 days of cool 
storage by reducing the formation of harmful TVB-
N and TMA-N. It should be consider as an ideal 

alternative to replace chemical preservatives in 
prolonging the stability of ice-chilled fishery 
products in distribution on the marketplace. 
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