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Nomei (Harpadon nehereus) is an important fish in Viethamese fishery economy. This fish is commonly
processed into dried form for long stability. However, it's also sensitive to rancidity and off-flavor due to
endogenous enzyme and spoilage bacteria. Frangipani essential oil has a very distinctive scent as an air
freshener aromatherapy and other applications. This research focused on the influence of Frangipani
essential oil (0.1-0.5%) incorporated to the dried nomei during 10 weeks of storage. Results showed that
incorporatio of 0.4% Frangipani essential oil into dried nomei could improve quality during 10 weeks of
storage by controlling spoilage bacterial (4.0-5.3 cfu/g), peroxide formation (0.21-0.30 mEqg/kg) and total
volatile based-nitrogen or TVB-N (4.90-5.30 mgN/100g) accumulation. Overall acceptance of the dried
nomei treated by 0.4% Frangipani essential oil was 7.92-8.24. This Frangipani essential oil is extremly
effective in the preservation of the dried nomei within 10 weeks.
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INTRODUCTION and acid (Ni et al. 2014). Frangipani essential oil
Nomei (Harpadon nehereus) belongs to the had excellent

family of Synodontidae from class Actinoptergyii
(Muhammad et al. 2017). It's estuarine fish widely
caught in coastal and and estuary region of
Vietnam. It plays an important role in fishery
economy. It's commonly caught by trawl fishing
gear. This fish is normally preserved in dried form
for long shelf life. However, its quality is highly
degradable by rancidity and amino acid
decomposition due to endogenous enzyme and
spoilage bacteria. Frangipani (Plumeria alba) is in
the family of Apocynaceae. This large evergreen
shrub has narrow elongated leaves, large and
strongly perfumed white flowers with a yellow
center (Nagaraj et al. 2012).
Essential oil of Frangipani  flowers was normally
received from hydrodistillation (Zahid et al. 2010).
The proximate composition of frangipani essential
oils included alcohols, terpenes, ketones, esters,

antimicrobial activity against Bacillus anthracis,
Pseudomonas aeruginosa (Nargis et al. 1993). It's
highly evaluated as a
potential antibacterial agent against several anti
biotic resistant strains (Kordali et al. 2005).
Frangipani essential oil is utilized for various
purposes like cosmetic, aromatherapy, food
preservative. It's beneficial to treat ulcer, herp,
scaby, cancer, diabete, hypertension, renal
disease, inflammation, infectious and skin disease
(Nagaraj et al. 2012). Objective of our study is to
examine the influence of incorporated Frangipani
essential oil to the quality of dried nomei during
storage.

MATERIALS AND METHODS
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2.1 Material

Nomei fishes were collected from Vinh Chau
district, Soc Trang province. They should be
processed as soon as possible. They were dried
under sun light. Frangipani essential oil was
originated from Sri Lanka. Chemical reagents
were all analytical grade.

2.2 Researching method

Nomei fish was soaked with 0.1-0.5%
Frangipani essential oil before drying under
sunlight for 16 hours to the final moisture content
18+0.5%. The dried fish was kept in PA bag at
ambient temperature for 10 weeks. In 2 week-
interval, the sample was taken to evaluate
microbial load, peroxide content, TVB-N value and
overall acceptance. Total plate count (log cfu/g)
was numerated by 3M-Petriflm. The peroxide
value (PV, mEqg/kg) was measured by method of
Rahman et al. (2015). Total Volatile Based-
Nitrogen (TVB-N, mgN/100g) was estimated
following AOAC (1990). Sensory score was
evaluated by a group of panelists using 9-point
Hedonic scale.

2.3 Statistical analysis

The experiments were run in triplicate with
different groups of samples. The data were
presented as meanzstandard deviation. Statistical
analysis was performed by the Statgraphics
Centurion version XVI.

RESULTS AND DISCUSSION

Total plate count (log cfu/g) of the dried nomei
during 10 weeks of storage was presented in table
1. the initial total plate count of the dried nomei in
this research was 3.5-5.7 log cfu/g. The dried
nomei treated with 0.4% or 0.5% Frangipani
essential oil revealed the stability extended to 8 or
10 weeks (total plate count < 5.0 log cfu/g). It
could be due to the antimicrobial activity of
Frangipani essential oil. Dried nomei treated with
0.4% or 0.5% Frangipani essential oil showed a
perfect influence by retarding the microbial load in
the acceptable limit of food safety. Generally,
0.4% Frangipani essential oil was appropriate to
prolong the microorganism stability of dried
nomei. Frangipani essential oil was
demonstrated with an excellent
antibacterial activity even at low concentration
(Zahid et al. 2010). It's more active against
Gram-positive (S. aureus and B. subtilis)
than against Gram-negative bacteria (Zahid et
al. 2010). Outer membrane  of  Gram-
negative bacteria, surrounding the cell wall, w

hich limits diffusion of hydrophobic components

through its lipopolysaccharide  covering
(Ratledge and Wilkinson,  1988).  Meanwhile,
Gram-positive bacteria without this

barrier facilitates the direct exposure of the essen
tial oil's hydrophobic components with the phos
pholipids bilayer of the cell membrane, leading

either an increase of ion
permeability and leakage of vital intracellular c
onstituents, or impairment of the bacterial enzy
me systems (Wendakoon and Sakaguchi, 1995;
Cowan, 1999).

Peroxide value of the dried nomei treated by
Frangipani essential oil was presented in table 2.
Peroxide accumlation revealed the signal of
oxidative rancidity. The dried nomei treated by
Frangipani essential oil had the peroxide value in
range of 0.19-0.73 mEq/kg within acceptable limit
of food safety (10 mEq/kg). Peroxide occurred as
a result of lipid decomposition (Waindu and
Jamala, 2013; Rathod et al. 2018). Drying raw
nomei fish under sunlight for a long time also
facilitated the lipid oxidation. Our result was
parallel with finding by Domiszewski et al. (2011).
Fluctuation of peroxide value was depended on
fish proximate (Sarnes et al. 2020).

TVB-N value was as an important parameter
reflecting for wholesomeness of dried fish.
Proteolytic enzyme originated from spoilage
bacteria could metabolized the amino acids into
volatile elements inducing bad smell (Tokur et al.,
2006). TVB-N value of the dried nomei treated by
Frangipani essential oil was presented in table 3.
With 0.1% Frangipani essential oil, the highest
TVB-N value (6.4-10.54 mgN/100g) on the dried
nomeil was clearly noticed. Meanwhile, with 0.4 or
0.5% Frangipani essential oil, the lowest TVB-N
value (4.90-5.30 mgN/100g or 4.73-5.14
mgN/100g). There was insignificant difference of
TVB-N value in the dried nomei treated by 0.4 %
and 0.5% Frangipani essential oil. Generally,
TVB-N value of the dried nomei during 10 weeks
of strage was within the acceptable limit (35
mgN/100g) according to regulation of Commission
of the European Communities (1995).

The overall acceptance of the dried nomei
treated by Frangipani essential oil was reported in
table 4. With 0.3% or 0.4% Frangipani essential
oil, the dried nomei had the highest sensory score
within 10 weeks of storage. Meanwhile, 0.1%
Frangipani essential oil induced the lowest
sensory score of the dried nomei. Spoilage
microorganism was responsible for decomposition
of flavor, aroma, texture (Jouki et al. 2014).
Frangipani essential oil minimized endogenous
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enzyme and spoilage bacteria (Cai et al. 2015)
Table 1: Frangipani essential oil to total plate count (log cfu/g) of dried Nomei during storage

(week
Storage (week) 0 2 4 6 8 10
0.1% Frangipani essential oil | 5.7#0.0* | 6.4+0.3% | 7.1+0.2% | 7.9+0.1* | 8.6+0.02 9.4+0.32
0.2% Frangipani essential oil | 5.1+0.2% | 5.4+0.0% | 5.9+0.1% | 6.5+0.3%° | 7.0+0.2% | 7.6+0.1®
0.3% Frangipani essential oil | 4.6+0.1° | 4.9+0.3> | 5.1+0.2° | 5.4+0.0" | 5.8+0.1° 6.2+0.2°
0.4% Frangipani essential oil | 4.0+0.3° | 4.2+0.0°¢ | 4,5+0.1° | 4.8+0.2°¢ | 5,0+0.0° | 5.3+0.1°¢
0.5% Frangipani essential oil | 3.5+0.2° | 3.6+0.1° | 3.9+0.0° | 4.1+0.3° | 4.4+0.1° 4.5+0.2°¢

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted
above), the difference between them was not significant (a = 5%)

Table 2: Frangipani essential oil to peroxide value (mEg/kg) of dried nomei during storage (week

Storage (week) 0 2 4 6 8 10
) eek)

O't fsgﬁig?'g’i?“' 0.31£0.02° | 0.39:0.012 | 0.48+0.03% | 0.57+0.00° | 0.66+0.022 | 0.73+0.01
2 ol _

O'Ze fszft‘ig?'g?“' 0.29+0.03% | 0.33+0.02% | 0.39+0.00% | 0.43+0.02° | 0.47+0.01° | 0.50+0.02°
2 ol _

O'ig"s;"’t‘ig?'g?“' 0.26+0.00° | 0.27+0.01° | 0.30+0.01° | 0.32+0.00° | 0.34+0.03° | 0.35+0.00°
2 ol _

O'tg"sgft‘ig?'g’ﬁ‘“' 0.21£0.02% | 0.22+0.03% | 0.24+0.00° | 0.27+0.03° | 0.29:0.02¢ | 0.30+0.03
2 ol _

0'5; fszft‘ig?'g?“' 0.19$0.03° | 0.20£0.02° | 0.23+0.03° | 0.25:0.01° | 0.26£0.00¢ | 0.27+0.01¢

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted
above), the difference between them was not significant (a = 5%).

Table 3: Frangipani essential oil to Total Volatile Based-Nitrogen (TVB-N, mgN/100g) of dried
nomei during storage (week)

Storage (week) 0 2 4 6 8 10

) eex)
0.1% Frangipani | ¢ 4.0 00a | 7.2140.022 | 8.07+0.01% | 8.92+0.03% | 9.71+0.00% | 10.54+0.022
essential oil

: ol _

0.2% Frangipani | 5 29, gpab | 5.90+0.01% | 5.97+0.03% | 6.23+0.00° | 6.5620.02" | 6.800.01°
essential oil

s on_

0.3% Frangipani | 5 1,.6 010 | 52140.03> | 5.29+0.00° | 5.44+0.01% | 557+0.03° | 5.63+0.02°
essential oil

& o

0.4% Frangipani | 4 g4, g3be | 501+0.00% | 5.1240.02¢ | 5.19+0.00° | 5.25+0.01% | 5.30+0.00
essential oil

: ol _

0.5% Frangipani |/ 74,6 0oc | 4.8240.01¢ | 4.90+0.01° | 4.98+0.02° | 5.09+0.03¢ | 5.14+0.02¢
essential oil

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted
above), the difference between them was not significant (a = 5%).

Table 4: Frangipani essential oil to sensory score of dried nomei during storage (week)

Storage (week) 0 2 4 6 8 10
) eex).

0'18/5"522‘1?&9}'25‘”' 7.45+0.03° | 7.30£0.00° | 7.21+0.02° | 7.15+0.01° | 7.08+0.03¢ | 7.00+0.02¢
> O

O'Ze g"sgﬁig?'gf‘”' 7.91+0.00b¢ | 7.87+0.02P¢ | 7.78+0.01% | 7.70+0.02b | 7.64+0.01b¢ | 7.59+0.03b¢
: ol _

O'SGQSZﬁ?j'gﬁ‘”' 8.65:0.022 | 8.62+0.01% | 8.57+0.03% | 8.50+0.00° | 8.43+0.01% | 8.40+0.00°
2 elli

O'ifsgg"’t‘ig?'g?”' 8.24+0.01 | 8.19+0.03% | 8.10+0.00% | 8.03+0.03% | 7.98+0.02%" | 7.92+0.03%
& on__

O'i g"szﬁir;?'gf‘”' 8.03:0.03° | 7.99+0.02° | 7.93+0.03° | 7.88+0.01° | 7.83+0.00° | 7.78+0.01°

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted
above), the difference between them was not significant (a = 5%
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CONCLUSION

Nomei is one of most important fish having
high economic value in Vietham. Frangipani
essential oil is utilized for different applications.
Supplementation of 0.4% Frangipani essential oil
enhanced quality of dried nomei during 10 weeks
of storage. This essential oil retarded microbial
reaction, peroxide and TVB-N accumulation.
Frangipani essential oil showed an excellent
preservative role in extending the stability of the
dried nomei in the acceptable mode.
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