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flavoring and preservation of several food products [11].
Phenolic compounds such as carnosol, carnosoic acid,
rosmanol, rosmadial, epirosmanol, rosmadiphenol, rosmarinic
acid, etc. are considered to have antioxidant ability [12].
Essential oils and extracts of Basil (Ocimum basilicum) are
widely used because they have complex compositions,
containing constituents of mostly hydrocarbons and oxygenated
compounds [13]. It has a long history as culinary herb, thanks to
its foliage adding a distinctive flavor to many foods. It is also a
source of aroma compounds and essential oils containing
biologically active constituents that possess insecticidal,
nematicidal, fungistatic and antimicrobial properties [14].
At present, ultrasonic assisted extraction (UAE) is mainly
used to obtain lipophilic and hydrophilic plant extracts. They
are characterized by a different composition from those
obtained through conventional extraction or distillation [15]. It
has also been established that UAE is more effective than
classical maceration (shorter time, larger output of volatile
constituent extraction) [16]. UAE allows extraction at a lower
temperature of the process, which is significant for raw
materials that easily degrade [17].
The aim of this study was to use of ultrasound-assisted
solvent for extraction of Rosmarinus officinalis and Ocimum
basilicum and investigation the effect of these natural extracts
on quality properties of Hypophthalmichtys molitrix fish oil
after 0, 4, 8, 12 and 16 days’ storage at 60°C.

Abstract—

One of the newest attended techniques is
ultrasound-assisted extraction. This method is more efficient and
economic than solvent and ultrasound apart from. The purpose of the
present work was evaluated and compare Rosmarinus officinalis and
Ocimum basilicum extraction on the quality of fish oil in similar
conditions. Results of chemical tests (peroxide value, carbonyl
compound, and free fatty acids) showed that both of extracts could
increase the storage period of Hypophthalmichtys molitrix fish oil.
They delayed production of undesirable metabolites in samples and
Rosmarinus officinalis extract was better than Ocimum basilicum one.
In agreement, higher concentrations of both extracts were better than
lower ones. There were significant differences between control and
treated samples. This technique could be replaced for extraction from
different sources.
Index Terms— Ocimum basilicum extract, Fish oil, Rosmarinus
officinalis extract, Shelf life, Ultrasound-assisted solvent.

I. INTRODUCTION
Demanding for fish products is high because they are
nutritious, safe, various and attractive in appearance and texture
[1, 2]. Fish oil are more vulnerable to spoilage than other edible
oils as it contains relatively large amounts of unsaturated free
fatty acids [3]. The quality of fish oil and seafood products
degrades during storage due to a complex process such as
physical, chemical, and microbiological mechanisms.
Enzymatic and chemical reactions are usually responsible for
the initial loss of freshness, whereas microbial activity is
responsible for subsequent spoilage, which determines shelf life
of product [4]. Chemical preservatives are often used to delay of
deterioration. Due to possible toxicological side effects of these
compounds on human health, the general trend toward using
biopreservatives [5, 6]. The antioxidant activity of plant extracts
has been proved for many years and their dominant compounds
recently have been applied in several foods especially edible
oils [7-10].
The extracts of Rosemary (Rosmarinus officinalis) are widely
used in pharmaceutical, cosmetic and perfume industry, and for

II. MATERIALS AND METHODS
A. Materials
Rosmarinus officinalis and Ocimum basilicum leaves were
collected from north of Iran in Mazandaran province. Samples
were dried in oven (Behdad, Iran) at 65 °C for 24 h and
powdered
by
mixer
(Panasonic,
MK-G20NR).
Hypophthalmichtys molitrix fish oil was purchased from Khazar
Company (Babolsar, Iran). All chemical reagents used for
experiments were analytical grade.
B. Extraction
Crushed dried Rosmarinus officinalis and Ocimum basilicum
leaves were added to appropriate ethanol (1:10 w/v). The
mixtures were extracted in a shaking water bath for 30 min at
45˚C. Crude extracts were sonicated with an ultrasonic probe
system (Branson, 8510R-Mt, Canada) at 30 kHz and 40 kHz for
15 min at 40 ˚C for Rosmarinus officinalis and Ocimum
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variance using SPSS statistical software, release 18.0. Duncan's
new multiple range test was performed to determine the
significant differences of the means at the 5% probability level
(P< 0.05).

basilicum, respectively. The extracts were filtered through
Whatman No.1. The organic solvents were concentrated to near
dryness using rotary evaporator bath (Buchi EL 141,
Switzerland) under reduced pressure [18].
C. Sample Preparation
Hypophthalmichtys molitrix fish oil (5 g) containing 200 and
800 ppm of Rosmarinus officinalis and Ocimum basilicum
extracts were stored in a 1-mm layer in a Petri dish with a
diameter of 9 cm at 60°C. Progress of lipid oxidation was
monitored primary and secondary oxidation parameters during
storage time.

III. RESULTS AND DISCUSSION
PV values in treated and control samples of
Hypophthalmichtys molitrix fish oil are shown in Table 1. The
initial PV value in all samples at the beginning of storage period
was 0.92- 0.79 meq O2/kg. PV values after 16 days of storage
period were 8.13, 5.44, 5.01, 4.23 and 4.79 meq O 2 / kg for
control, 200 ppm (Rosmarinus officinalis and Ocimum
basilicum) and 800 ppm (Rosmarinus officinalis and Ocimum
basilicum), respectively. Significant lower PV value was
observed for treated samples during the storage period at 60ºC
(P<0.05). However, there was not any significant difference
between Rosmarinus officinalis and Ocimum basilicum UAM
extracts. The PV value is an index of lipid oxidation measuring
primary oxidation products. Fish oil are very susceptible to
chemical deteriorations, due to their chemical composition [20].
Degradation of products formed during oxidation of unsaturated
fatty acids is followed by the formation of
low-molecular-weight volatile compounds, which accounts for
foreign shades of odor and flavor [21]. The major protective
effect of UAM Rosmarinus officinalis and Ocimum basilicum
extracts are owed to its phenolic compounds [3].

D. Peroxide value (PV)
The PV of fish oil samples containing different
concentrations of Rosmarinus officinalis and Ocimum
basilicum extracts were measured spectrophotometrically at
500 nm by UV-VIS instrument (GBC, Cintra 20). The oil
samples were mixed in with 9.8 mL chloroform–methanol (7:3
v/ v) on a vortex mixer for 2–4 s. Ammonium thiocyanate
solution (50 mL, 30 % w/ v) and 50 mL of iron (II) chloride
solution ([0.4 gr barium chloride dihydrate dissolved in 50 mL
H2O] + [0.5 gr FeSO4.7H2O dissolved in 50 mL H2O] + 2 mL
10 M HCl, with the precipitate, barium sulphate, filtered off to
produce a clear solution]) were added, respectively and after
adding each of them, the sample was mixed on a vortex mixer
for 2–4 s. Then, the absorbance of the sample was read, after 5
min incubation at room temperature. Results were expressed in
milliequivalents of oxygen per kilogram of oil.

TABLE I. CHANGES IN PV VALUE IN CONTROL AND TWO CONCENTRATIONS OF
ROSMARINUS OFFICINALIS AND OCIMUM BASILICUM UAM IN
HYPOPHTHALMICHTYS MOLITRIX FISH OIL DURING STORAGE AT 60ºC
Control

E. Carbonyl compound determination
The CV of the fish oil sample was determined according to
the method developed by [19] using 2-propanol and
2,4-decadienal as solvent and standard, respectively. To
eliminate any carbonyl components, 1 kg of 2-propanol with 0.5
g of sodium borohydride was refluxed for 1 h, then, 50 g of
2,4-dimitrophenylhydrazine (DNPH) were dissolved in 100 ml
of the solvent containing 3.5 ml of 37 % HCL. Approximately,
0.04–1.0 g of corn oil sample was put into a 10-mL volumetric
flask, and the flask was filled to volume with
triphenylphosphine (0.4 mg/mL) to reach 10 mL to reduce
hydroperoxide formation; then, standard carbonyl compound
solution or oil solution (1 mL) and DNPH solution (1 mL) were
mixed in a tube. After that, the tube was heated (20 min, 40 °C)
and cooled in the water bath after adding 2 % KOH (8 mL). The
test tube was centrifuged (at 2000 × g for 5 min) at room
temperature. At the end, the absorbance of the upper layer was
measured at 420 nm.
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Means with the same small and capital letters in a raw and column
were not significantly different at P < 0.05 level in various treatments

Carbonyl value is a common indicator for the assessment of
degree of lipid oxidation [22]. Carbonyl value in treated and
control samples of Hypophthalmichtys molitrix fish oil are
shown in Table 2. The initial carbonyl value in all samples at
first was 0.75 - 0.59 mg of malonaldehyde/ kg fat. Carbonyl
value increased with time of storage at 60˚C for all treatments
and reached to 5.65, 3.92, 4.55, 3.05 and 3.85 for control, 200
ppm (Rosmarinus officinalis and Ocimum basilicum) and 800
ppm (Rosmarinus officinalis and Ocimum basilicum),
respectively. Significant lower of carbonyl value was observed
for treated samples and 800 ppm of Rosmarinus officinalis and
Ocimum basilicum extracts during the storage period at 60˚C
(P<0.05). Carbonyl values of control and 800 ppm samples
reached to the Maximal recommended limit [23] for carbonyl
values of fish (2 mg of malonaldehyde/ kg of fat) at day 8 of
storage, while for 800 ppm treatment, TBA content was still
lower than upper acceptability limit.

Statistical analysis
The obtained data were subjected to one-way analysis of
https://doi.org/10.17758/EARES3.C0818119

800 ppm

Rosmarinus

zero

F. Free fatty acids (FFAs) determination
The FFAs was determined according to the AOCS (1993)
Official Method Cd 3d-63. In this method, 15± 0.01 gr of each
fish oil samples were placed into a 250 mL Erlenmeyer flask
and dissolved in 70 mL reagent grade alcohol containing
phenolphthalein indicator and then each oil solution was
subsequently titrated with the potassium hydroxide solution.
G.

200 ppm

Time(day)
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TABLE II. CHANGES IN CARBONYL VALUE IN CONTROL AND TWO
CONCENTRATIONS OF ROSMARINUS OFFICINALIS AND OCIMUM BASILICUM
UAM IN HYPOPHTHALMICHTYS MOLITRIX FISH OIL DURING STORAGE AT 60ºC
control

200 ppm

Time(day)

Zero

There is recommended that the UAM extraction of Rosmarinus
officinalis and Ocimum basilicum are also used in other edible
oils as alternative synthetic antioxidants
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REFERENCES

2.2±0.04dC

Means with the same small and capital letters in a raw and column
were not significantly different at P < 0.05 level in various treatments.

Free Fatty Acids in fish oil develop undesirable flavors and
harmful compounds. They also accelerate the degeneration and
loss of product quality and increase of fat oxidation [24]. The
results of FFA in different treatments of Hypophthalmichtys
molitrix fish oil were shown in Table 3. The initial FFA value in
all samples at first was 0.71 - 0.53 oleic acid. According to the
results, the amount of FFA in all treatments was increased with
the passage of time and reached to 4.97, 3.23, 3.61, 2.83 and
2.96 oleic acid for control, 200 ppm (Rosmarinus officinalis and
Ocimum basilicum) and 800 ppm (Rosmarinus officinalis and
Ocimum basilicum), respectively. Similar results were reported
by Zolfaghari, shabanpour and falahzadeh [25] study. Although
the amount of FFA was increased during storage, but this
increase was not regular. The time, treatment and concentration
had a significant effect on the formation of FFA during storage.
The results showed that in the higher concentrations of
Rosmarinus officinalis and Ocimum basilicum extracts,
formation of FFA was less compared to the other treatments.
TABLE III. CHANGES IN FFA VALUE IN CONTROL AND TWO CONCENTRATIONS OF
ROSMARINUS OFFICINALIS AND OCIMUM BASILICUM UAM IN
HYPOPHTHALMICHTYS MOLITRIX FISH OIL DURING STORAGE AT 60ºC
control

200 ppm
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800 ppm

Rosmarinus

Ocimum

Rosmarinus
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Means with the same small and capital letters in a raw and column
were not significantly different at P < 0.05 level in various treatments.

IV. CONCLUSION
Sonication method preferred to solvent method because it
saves time of extraction and is also more economic process and
improves environmental, health and safe considerations. The
comparison of Rosmarinus officinalis and Ocimum basilicum
extracts indicated that Rosmarinus officinalis extract was
slightly more efficient than Ocimum basilicum extract and it can
delay chemical detoriaration in selective treatment rather
control treatment. However, higher concentrations (800 ppm) of
both extracts were better than lower concentrations (200 ppm).
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