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jam preparation

Rich in Betalains and polyphenols

The fruits are used for syrup production

Rich in Anthocyanins and polyphenols

The flowers are used for juice preparation

(Bis-Souza et al., 2019; 
Heck et al., 2017; 

Madane et al., 2019; 
Riazi et al., 2016). 
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Fig.1. polyphenols, flavonoids and tannins contents in aqueous
extracts of R.rubiginosa (   ) O. stricta (   ) and H. sabdariffa (   )

ALL the extracts presented important quantities of

phenolic compounds

The R.rubiginosa renfermed the highest amount of

polyphenols which was around 86.61 mgGAE/g of extract.

Different pigments are present in the studied plant

matirial the R. rubiginosa fruits are rich in carotenoids, O.

stricta fruits are caracterised by the presence of betalains

and the H.sabdariffa pigments are anthocyanins.

All the extracts showed un important capacity for DPPH radical inhibition and

ferric reducing power depending in their concentrations.

For both tests the R.rubiginosa extract was the most effective with the EC50

values of 0.045 and 0.573 mg/ml for DPPH and FRAP methods respectively.

Fig.2. DPPH• scavenging in the presence of 
diffrent extracts R.rubiginosa (▲), 

H.sabdariffa (♦) and O.stricta (■)
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The tested samples presented L* and b * values greater than
the control.

The a* values in the control were significantly higher than the
tested samples.

Before cooking the a* value of O.stricta sample was the highest
however after cooking that of H.sabdariffa was the highest.
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The prepared salami presented a stable
radical scavenging capacities during storage

No signifcant differences were observed
between plant extracts and different doses.

pH

Physicochemical properties

Dry matter

WHC

Salami Day 1 Day12 Day24

Control 25.00±0.00Ab 24.16±1.44Ab 20.83±1.44Bc

S-R 0.5% 22.5±2.50Be 25.00±0.00Aa 25.00±0.00Ab

S-R 2.5% 24±1.32Ac 25.00±0.00Aa 25.00±0.00Ab

S-O 0.5% 26.33±1.25Aa 22.5±2.50Bc 25.00±0.00Ab

S-O 2.5% 25.00±0.00Ab 25.00±0.00Aa 25.00±0.00Ab

S-H 0.5% 23.33±1.44Bd 25.00±0.00Aa 26.33±1.25Aa

S-H 2.5% 25.00±0.00Ab 25.00±0.00Aᵃ 25.00±0.00Ab

Aqueous extracts of the studied plants are rich in phenolic coumpounds and pigments which allowed them an important antioxidant activity. the R. rubiginosa

was the most effective extract for DPPH radical scavenging and ferric reducing power.

The addition of plant extracts in salami preparation as a food colorants showed that O.stricta gives the most appreciable color for salami before cooking.

however the hibisucs extract is the most stable colorant at heat treatment.

The addition of plant extracts can improve the quality of salami namely the oxidative stability and the antioxidant properties.

The use of encapsulated food dye could be a solution for their stability under heat treatement.

A decrease was observed in the WHC of the control

however the tested samples were stable.
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Fig. Color parameters monotring before cooking(  ) and after
cooking Day 1 (  ) Day 12 (  ) and Day 24 (  )

Fig. DPPH scavenging percentages of salami samples evolution
during storage Day 1 (  ) Day 12 (  ) and Day 24 (  )
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Fig. TBARS values  evolution in salami during storage

The TBARS values increased for all samples during starage.
The samples with plant extrcats were more stable. 

The pH values of all samples decreased
during storage.

The concentration of 2.5% of extrcat
incresead the intial pH.

Fig.4. pH evolution in salami during storage Day 1 (  ) 
Day 12 (  ) and Day 24 (  )

Fig.5. Dry matter evolution in salami during
storage Day 1 (  ) Day 12 (  ) and Day 24 (  )
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The dry matter values incresead
during storage for all samples.
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Fig.3.  Absorbance the presence of diffrent
extracts R.rubiginosa (▲), H.sabdariffa (♦) 

and O.stricta (■)

S-R0.5

Bis-Souza, C. V., Barba, F. J., Lorenzo, J. M., Penna, A. L. B., et Barretto, A. C. S., 2019. New strategies for the development

of innovative fermented meat products: a review regarding the incorporation of probiotics and dietary fibers. Food Reviews

International, 35, 467–484

Heck, R. T., Vendruscolo, R. G., de Araújo Etchepare, M., Cichoski, A. J., de Menezes, C. R., Barin, J. S., … Campagnol, P.

C. B., 2017. Is it possible to produce a low-fat burger with a healthy n − 6/n − 3 PUFA ratio without affecting the technological

and sensory properties? Meat Science, 130, 16–25.

Madane, P., Das, A. K., Pateiro, M., Nanda, P. K., Bandyopadhyay, S., Jagtap, P., Lorenzo, J. M., 2019. Drumstick (Moringa

oleifera) flower as an antioxidant dietary fibre in chicken meat nuggets. Foods, 8(8), 307

Riazi, F., Zeynail, F., Hoseini, E., Behmadi, H., 2016. Effect of dry red grape pomace as a nitrite substitute on the

microbiological and physicochemical properties and residual nitrite of dry cured sausage. Nutrition and Food Sciences Research,

3, 37-44.

Extract concentration

0

20

40

60

80

100

polyphénols
(mg EAG/g
d'extrait)

flavonoides
(mg EQ/g
d'extrait)

tanins
(mg EC/g
d'extrait)

86.61

8.91

42.70

32.06

17.67
7.98

41.60

24.40 23.95

Total polyphenols
mg GAE/g extract Flavonoids

mg QE/g extract Tannins
mg CE/g extract

y = 0.852x + 0.0072
R² = 0.9854

y = 0.1554x + 0.092
R² = 0.983

y = 0.4211x + 0.1515
R² = 0.9843

0

0,5

1

1,5

2

2,5

0 2 4 6 8 10 12

A
b

so
rb

an
ce

 a
t 

λ7
0

0

Concentration (mg/ml)

2.5

2

1.5

1

0.5

5,9

6

6,1

6,2

6,3

6,4

6,5

6,6

6,7

6,8

6,9

S-R0.5 S-R2.5 S-H0.5 S-H2.5 S-O0.5 S-O2.5 S-C

p
H

6.9

6.8

6.7

6.6

6.5

6.4

6.3

6.2

6.1

6

5.9

A: absorbance, Ca,b: chlorophyll a and b

A: absorbance, MW:molecular weight ,DF:dilution factor, E: absorption 
coefficent of cyanin-O-3-glycoside , L: optic traject =1

A: absorbance ,DF: dilution factor, MW: molecular weihgt,
ε: molecular extintion coeffecient


