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Abstract: The objective of this work is the evaluation of some biochemical, pharmacological and nu-
tritional properties of flaxseed (Linum usitatissimum L.) with a view to its application as a dairy des-
sert. Five dessert formulations were developed by substituting the milk powder and the carragee-
nan gelling agent with flaxseed powder. Biochemical analysis and sensory quality assessment of the
different formulations were carried out. The results of the phytochemical analysis show that flax-
seed is rich in bioactive substances, namely flavonoids, carotenoids, alkaloids, tannins, quinines and
mucilage. The extraction yield of the latter is of the order of 7.08%. In addition, it is rich in unsatu-
rated fatty acids: linolenic acid (52.69%), linoleic acid (15.96%) and oleic acid (20.21%). The evalua-
tion of the antioxidant activity of the aqueous extracts and mucilage of this seed, carried out using
the DPPH free radical scavenging method, indicated that the two extracts showed considerable an-
tioxidant activity of, respectively, 18.97 + 4.27% and 12.31 + 4.96% at a concentration of 0.025 g/mL
(crude extract). Formulation F1, composed of 50 g of flaxseed powder without cocoa, was chosen as
the best formulation by tasters for its texture, smell, taste and color. It is also rich in flavonoids.
Dairy dessert based on flaxseed powder could be considered as a new functional dessert containing
healthy food.
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1. Introduction

Linum usitatissimum L. is a plant that belongs to the Linaceae family (Abidi et al. 2019).
It is classified among medicinal plants because of its healing properties, and it is known
for its richness in bioactive molecules (flavonoids, proteins and essential fatty acids,
lignan, vitamins, minerals, soluble and insoluble dietary fiber and mucilage (Singh et al.
2012). Flaxseed mucilage has many applications in the food industry including it is often
used as a stabilizer in beverages and is patented as a texturizing ingredient in dairy des-
serts (Qin et al. 2005).

The need to improve nutritional characteristics in food sector in order to obtain foods
that are rich in bioactive molecules, and possess therapeutic potential prompted us to
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carry out this study, which falls within the scope of developing and optimizing local ag-
ricultural resources. The aim is to study the biochemical and pharmacological properties
of the L. usitatissimum L. seed in order to use it in the manufacture of a dairy dessert.

2. Materials and Methods

Phytochemical and biochemical analyses were carried out to determine various nu-
tritional parameters of the flaxseed powder.

- A phytochemical screening of the flaxseed extract was performed according to stand-
ard photochemical screening methods (Kumar et al. 2010).

- Flavonoids content were estimated by applying the method suggested by Bahorun
et al. (1996).

- Carotenoids were measured by colorimetry method and quantified using the follow-
ing equation (Jourdan, 2006).

0D450 x d
28xC

where: OD450: Absorbance at 450 nm, D: dilution, C: concentration of flaxseed powder.

- The mucilage of flax seeds was extracted according to the method described by Dick
et al. (2019).

- The flax seeds oil was extracted using the hexane extraction method. The fatty acid
profile (Table 1) was determined by gas phase chromatography using CHROMPACK
CP 9002. The methyl esters were obtained by esterification with the method put for-
ward by ISO 5509 (ISO, 2000).

- The evaluation of the antioxidant activity of the aqueous extracts and mucilage of
flaxseed powder and the prepared dairy desserts was carried out using the DPPH
free radical scavenging method (Kim et al. 2002).

Carotenoids (%) =

Table 1. Fatty acids (%) of flax seed oil.

Myristic A.
C14: 0 Palmitic A. ggi’
Cl16: 0 Palmitoleic A. 0' 05
C16: 1w7 Stearic A. 4‘84
C18:0 Oleic A. 26 91
C18: 109 Linoleic A. 15'%
C18: 2w6 Linolenic A. 52: 69
C18: 3w3 Arachidic A. 013
C20: 0 Gondoic A. 0.28
C20: 109 Behenic A. O‘ 10

Preparation of Dairy Dessert

Five formulations of the dairy dessert were prepared following the standard formu-
lation (F6) according to the dairy desserts production by substituting two ingredients, the
milk powder and the gelling agent (carrageenan) by the flaxseed powder according to
Table 2.

The sensory test of the prepared dairy desserts was carried out by a panel of tasters
composed of 23 members (both males and females), all of them researchers and teachers
at Mouloud Mammeri University of Tizi-Ouzou. The overall sensory quality was as-
sessed by means of a 4- hedonic scale (1-4 points), where 4 was the best score and 1
was the lowest score for color, taste, odor and flavor (Meilgaard et al. 2003).
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Table 2. Composition of the different formulations of the dairy desserts prepared.

Formulations Composition

F6 without cocoa powder and milk powder, added 50 g of

F flaxseed powder

o F6 with cocoa powder, 25 g of milk powder substituted by 25 g of
flaxseed powder

F3 F6 with cocoa powder, without milk powder added 50 g of
flaxseed powder

F6 with cocoa powder, without milk powder, 1.5% gelling agent
F4 .
substituted by 50 g of flaxseed powder
F5 F6 with cocoa powder, 25 g of milk powder and 1.5% gelling

agent substituted by 25 g of flaxseed powder
1 L of milk, 50 g of milk powder, 130 g of sugar, 20 g of starch, 17
F6 g of cooa powder, 3% de carrageenan, 1.2 g of salt and 1 mL of
chocolate flavor.

3. Results and Dicussion

The phytochemical analysis carried out on the aqueous extract of the Linum usitatis-
simum L. showed the presence of different phytochemicals (flavoinoids, free quinones,
glucosides, coumarins, alkaloids, mucilage and tannins) and the absence of anthocyanins,
saponosides and combined quinone. Our Results are similar to those reported by
Alachaher (2018). Analysis of the flaxseed extract revealed flavonoids, glucosides, alka-
loids and tannins contents.

Analysis of bioactive substances shows that the aqueous extract of flaxseed has fla-
vonoids with a content of 6.28 mg Quercitin/g of extract. This content is lower than that
reported by Bentoumi et al. (2019), which is 7.017 mg Quercitin/g of extract. This differ-
ence could be attributed to the different varieties of flaxseeds, the extraction temperature
as well as to the technique used. In addition, the richness in phenolic compounds includ-
ing flavonoids depends on genetic and extrinsic factors, along with climatic conditions,
harvest and storage conditions (Amaral et al. 2010). In addition, carotenoids are present
in flaxseeds at a level of 4.54 mg/g of extract. These compounds are known for their anti-
oxidant property, i.e., essentially protecting the body against oxidative damage from free
radicals.

In terms of mucilage, the Linum usitatissimum L. flaxseed has this type of polysaccha-
ride with a yield of 7.08%. This value is lower than that reported by Mazza and Biliaderis,
(1989) who found a yield of 9.4%. These authors demonstrated that the mucilage content
depends on both extraction temperature and extraction time.

Analysis of the fatty acid profile of flaxseed oil extracted by Soxhlet shows that this
seed is rich in unsaturated fatty acids in linolenic acid (52.69%), in linoleic acid (15.96%)
and in oleic acid (20.21%). These fatty acids are beneficial for human health; they are said
to prevent the onset of many cancers, atheosclerosis and obesity (Kaleem, 2013), and can
reduce the risk of cardiovascular disease by lowering the level of triglycerides in the
blood.

The evaluation of the antioxidant activity of the aqueous extracts and mucilage of the
flaxseed, which was conducted using the DPPH free radical scavenging method, indicated
that both extracts showed considerable antioxidant activity at 18.97 + 4.27% and 12.31 +
4.96% respectively at the concentration 0.025 g/mL (crude extract). By comparing our re-
sults with those of other works carried out on the anti-free radical activity of plant extracts,
we have found a correlation between anti-free radical power and the phenolic content
compounds. These are recognized as potentially antioxidant substances with the ability
to trap radical species (Mansouri et al. 2005, Samaniego Sanchez et al. 2007).
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The prepared dairy desserts are rich in flavonoids (Figure 1). These compounds are
endowed with pharmacological properties (anti-oxidant and anti-inflammatory). The in-
corporation of flaxseed in the dessert does not alter the physico-chemical quality of the
prepared desserts; a slight decrease in the pH was observed for a partial substitution
(quantity of 25 g of flaxseed powder). In general, all the desserts have a quality that com-
plies with the standards of the Official Journal of the Algerian Republic (JORA, 1998). The
dessert of formulation F1 composed of 50 g of flaxseed powder and without cocoa powder
has a better sensory quality in terms of taste, texture, and color and a higher content of
flavonoids (4.06 mg Quercetin/g of Extract) compared to other dairy dessert formulations.

The single-factor ANOVA test shows that the formulation variable has not a signifi-
cant influence on the taste, smell, color and texture of the prepared dairy desserts made,
with a probability of Pr=1> 5%).

M Flavonoids (mg Quercetin/g of Extract) B pH

I

F1 F2 F3 F4 FS Fi

Figure 1. Flavonoids content and pH of the prepared dairy desserts.

4. Conclusions

Flaxseeds are rich in active metabolites, which make them suitable for many indus-
trial applications. The dessert based on flaxseed powder, characterized by nutritional and
anti-oxidant properties, could be considered as a new functional healthy dairy product.
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