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ABSTRACT

Aim: To establish the micro and macronutrient values of O. hubbsorum B and to evaluate its
potential contribution to Mexican diet, since this organism is available all year in the Mexican Pacific
Coast.

Study Design: Transversal study.
Place and Duration of Study: Samples of Octopus hubbsorum were bought from fishermen in

Acapulco, in the Mexican Pacific Coast during Autumn 2016
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Methodology: Five O. hubbsorum were bought from local fishermen during the second week of
Novermber, 2016. Moisture content was determined using the direct drying method. Protein content
was determined according to the principle of the Kjeldahl method. Lipid content determination was
carried out by the semicontinuous solvent extraction method. Determination of raw fiber was
performed by an acid- alkaline digestion. Calcium and iron content was determined by atomic
absorption spectroscopy, whilst phosphorous content analysis was performed by colorimetry.
Results: High amount of water and protein were found in O. hubbsorum B, being 64.15 % and
69.38%, respectively. On the other hand, lipids were low and no fiber was found. Finally, the
content of Ca, Fe and P in mg/100g was 24.33, 1.4 and 120.67 respectively.

Conclusion:

Octopus hubbsorum B is a rather good source of proteins. This could help diminishing

proteic-caloric malnutrition of people living in coastal areas. However, octopus should be eaten with

other nutritional sources to get a balanced diet.

Keywords: Octopus hubbsorum; nutrition; sea food; Mexican diet.

1. INTRODUCTION

Mexico is a country with nutrition-related
problems, mainly regarding protein-energy deficit
and low consumption of minerals and vitamins.
This has contributed to Mexico ranking second
on adult obesity within countries of the OECD
(30% of the population) [1]. Most of the times this
deficit is supplied with a high intake of
carbohydrates, which low quality calories result
in malnutrition and other health problems [2].
This also generates difficulties during early
growth stages and has an important impact on
society [3,4].

Octopus has proved to be a good nutrient source
[5]. Mexico, with a coastal line of 11,200 km [6],
has exploited octopus since 1980 [7]. The fishery
has had a progressive expansion, becoming the
4th most profitable fishery of the country.

On the Mexican littoral, many cephalopods exist
but only few octopods are used for human
consumption. According to Mexican authorities,
only four species of octopods are fished,
although there are 15 of these benthonic zone
organisms that can be used for many purposes
[8-11]. The main octopus fishery in Mexico
belongs to the Caribbean species O. maya
followed by the Pacific O. vulgaris [12]. The
richness of the Mexican Pacific octopods is
comprised between six and nine species, from
which  two main species are fished:
O. bimaculatus and O. hubbsorum B [11].
However it is also common to catch O. macropus
[13]. O. hubbsorum B represents the main
octopus fishery in the Mexican Pacific coast [14],
though many times is a subsistence fishery. The
fishery is carried out by diving between 0-10
meters deep and specimens are caught manually
[13]. The fishing season is from March to
October, but this varies locally, presenting the
higher fishing activity from April to May [12].

O. hubbsorum B was described first in the
southern area of the California Gulf. It is
distributed from Los Cabos in Baja California Sur
state to Nayarit state [9]. Recently it was reported
in Salina Cruz, within the State of Oaxaca [15].
However, there are many reasons to believe that
it could also be in Chiapas or further south [16]. It
is a semelparous species, with a mean size of 9
cm of mantle length; its body is rounded with
strong arms that can be three to four times larger
than the head [9]. Reproductive season varies
locally, generally associated to warm waters [16].

Most of the studies are directed to understand
the biology and fisheries of these organisms [12,
13]. However, there are not studies focusing on
O. hubbsorum B as a protein source and as an
alternative for Mexican population diet. Hence,
the aim of this study is to establish the micro and
macronutrient values of O. hubbsorum B and to
evaluate its potential contribution to the Mexican
diet.

2. MATERIALS AND METHODS
2.1 Sample Collection

Five specimens of O. hubbsorum B were
obtained immediately after capture in November
(2016) from local fisherman of Acapulco,
Guerrero State, Mexico. The organisms were
identified using standard literature [8] and
transported by land on ice at -2°C to the
bromatology laboratory in the Metropolitan
Autonomous University (Xochimilco), Mexico
City, where they were kept refrigerated until
sample preparation.

2.2 Sample Preparation

The eight tentacles of each specimen were sliced
from the mantle, cut in squares of approximately
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4 cm and mixed (400 g) to perform a proximal
analysis for the chemical quantification of their
macronutrients and micronutrients.

2.3 Moisture Content

Moisture content of the sample was determined
using the direct drying method. A homogenized
sample (400 g) was dried in an oven at 60<C for
36 h. The sample was grinded in a Willey Mill
and then passed through a 60 mesh. The
fine powder obtained was used for further
analysis [17].

2.4 Protein Content

Protein content of the sample was determined
according to the principle of the Kjeldahl method
[18]. The sample (1 g) was digested with 15 mL
of concentrated H,SO,, using an electrically
heated aluminum block digester. The resulting
digest was diluted and then made alkaline with
50 mL of 40% NaOH. This was followed by rapid
steam distillation of ammonia from the diluted
digest into 25 mL of 4% boric acid for manual
titration with 0.2 N HCI. A conversion factor of
6.25 was used to convert the measured nitrogen
content to protein content. All samples were
analyzed in triplicate and the results
are expressed as ¢/100 g dry basis of
sample [19,20].

2.5 Lipid Content

Lipid content determination was carried out by
the semicontinuous solvent extraction method as
follows: The sample (10 g) was extracted with
180 mL of petroleum ether on a Soxhlet
apparatus (Sigma-Aldrich, México, México) for
10 h. Petroleum ether was removed by
evaporation and the residue of lipid was
weighed. All samples were analyzed in triplicate
and the results are expressed as g/100 g dry
basis of sample [17].

2.6 Fiber Content

Determination of raw fiber in the sample (10 g)
was performed by acid hydrolysis digestion with
H,SO, 0.255 N followed by alkaline hydrolysis
digestion with NaOH 0.313 N in a Labconco
apparatus (Labconco corporation, Kansas city,
Mo. USA). The insoluble residue was collected
by filtration, dried and weighed. Sample was
analyzed in triplicate and results are expressed
as g/100 g dry basis [17].

2.7 Mineral Content

Ash content was determined using a dry ashing
method. The sample (10 g) was incinerated in a
cold muffle furnace set at 600C for 8 hours until
whitish/greyish ash was obtained. Organic matter
was burned off and the remanent inorganic
material was cooled and weighed. Ash solution
for determination of mineral composition was
then prepared by dissolving the resulting ash in
100 mL of HCI 1 N [21]. 50 mL were taken for the
determination of calcium and iron content by
atomic absorption spectroscopy [22]. All samples
were analyzed in triplicate. The results are
expressed as mg/100g of sample for ash content
and mg/100g of sample for each mineral
element. Phosphorus was determined by
colorimetry [23].

2.8 Total Available Carbohydrate Content

The amount of carbohydrates was determined by
difference according to equation 1.

%carbohydrate=100%-[(protein %)+(lipids %)
+(minerals %)+(fiber %)] (1)

3. RESULTS AND DISCUSSION

3.1 Moisture Content

Moisture analysis showed that O. hubbsorum B
has 64.15% of water, being 35.85% dry matter
(Table 1). In comparison with other studies
performed by Cabello et al.; [5] and Valenzuela
et al., [24] on different mollusk species,
O. hubbsorum B contains less moisture than any
mollusk analyzed by these authors whose results
showed that O. Vulgaris contains 79.65% of
water. This means that the amount of nutrients
contained in O. hubbsorum B is greater per unit
of weight than the one that could be found in
other species, which represents an advantage
since it would be possible to get higher levels of
nutrients with smaller food portions.

3.2 Protein Content

Protein content was found to be 69.38% (Table
1), so O.hubbsorum B may be considered a good
source of proteins in comparison with other
species such as O. vulgaris from the Colombian
Pacific or different mollusks studied previously
for other authors [5,24]. This suggests, not only
the high nutritional value of this species but also,
a large difference within octopus species [5]. This
has been studied previously, where findings have
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showed that nutritional values from animals
tends to change depending on variables such as
habitat, season, sex and diet [5,25-27].

In addition to the aforementioned, O. hubbsorum
B has more protein than beef or chicken [28,29].
Hence, as part of the diet, O. hubbsorum B
represents a highly nutritious food that could help
to decrease the incidence and prevalence of
proteic-caloric malnutrition.

3.3 Lipid Content

As can be seen in Table 1, lipid content is low
(2.77%). However, O. hubbsorum B has twice as
much lipids in comparison with data obtained by
Cabello et al. [5] for O. vulgaris. On the other
hand, according to other authors, beef and
chicken contain 5 and 7.75% of lipids
respectively. It is important to remember that no
food has all the nutrients required for a healthy
and balanced diet. Nevertheless, the results
obtained demonstrate that O. hubbsorum B could
be considered as an alternative to provide an
adequate and varied diet in order to improve and
maintain health.

3.4 Fiber Content

According to the analysis performed,
O.hubbsorum B has no fiber, so it would be
necessary to supply fiber from another source.
This is important due to the valuable benefits that
this component may provide. In this context,
epidemiologic studies suggested that the risk of
getting colon cancer diminishes by fiber
consumption and so, between 20 and 30 g per
day of fiber are recommended. Besides; some
fiber sources absorb bile acids, cholesterol’'s
main metabolite, so fiber consumption may be
helpful for diminishing cholesterol blood levels. In
addition, other studies showed that fiber
consumption may be an effective mean of
reducing blood pressure as well as lowering the
risks of coronary heart disease [30,31].

3.5 Mineral Content

In Table 2, it can be seen that the content of
minerals such as iron is lower than the required
for humans (6-8 mg/day). However, though iron
is an important mineral for human body
development and anemia prevention [32], it is not
necessary to consume it in large quantities
[33,34] because it is highly stored in the human
body. Hence, even the iron value reported for O.

hubbsorum B is low (1.4 mg/100 g), this animal
could be a good source for this mineral.

Table 1. Proximal analysis of O.hubbsorum B.

Nutrient Content (g/100g)
Moisture 64.15

Dry matter 35.85

Protein* 69.38 £ 0.97
Inorganic matter* 7.32£0.68
Fiber* 0+£0.0

Lipids* 277+0.24
Soluble carbohydrates* 20.53 + 1.39

*Values are mean of triplicate determination
expressed on dry basis.
Protein = Nitrogenot X 6.25

Even though the amount of iron found is low, the
results showed suitable levels of minerals
for humans in comparison with other mollusk
groups [5,24].

On the other hand, the amount of calcium in
O. hubbsorum B is good enough to satisfy
human diet requirements (1.2 mg/day), which is
of great importance due to the valuable functions
of this mineral, such as its participation as first
and second messenger, which is related to many
important processes like the regulation of
intracellular calcium and the activation of plenty
physiologic responses that involve muscular
contraction, hormone and neurotransmitters
release, glycogen metabolism and cellular
differentiation. It also activates different enzymes
like proteases and dehydrogenases [35].

Finally, the amount of phosphorus in O.
hubbsorum B won't be enough to satisfy human
requirements (580 mg/day) [36]. However, as
mentioned above, there is no food able to
provide every nutrient and even less in the
appropriate proportions. So, it is necessary to
add some other sources to get the phosphorus
needed. In this context, Mexican diet includes
beans, a high phosphorous food [4] that could
aid to overcome the lack of it in O. hubbsorum B.

Table 2. Minerals content of O. hubbsorum B.

Mineral Content (mg/100 Q)
Ca 24.33 +3.06

Fe 1.40 £ 0.26

P 120.67 £ 1.15

3.6 Total Available Carbohydrate Content

The total amount of soluble carbohydrates found
is 20. 53 ¢g/100 g however, due to the high
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amount of protein found (69.38 g/100 g); The
excess of proteins could be transformed by
gluconeogenesis into carbohydrates which will
act as a source of energy. So, immediate energy
sources like carbohydrates could be obtained
through metabolic processes.

4. CONCLUSION

Octopus hubbsorum B can be considered a
rather good source of proteins. This could be
helpful for diminishing proteic-caloric malnutrition
of people living in coastal areas. However,
despite of its nutritional richness, octopus should
be eaten with other nutritional sources to get a
balanced diet.
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