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1. Introduction

Hibiscus sabdariffa L. is a herbaceous plant, cultivated largely impital and subtropical
areas of both hemispheres. It belongs to the faofilylalvaceae and is known by different
names such as Guinea sorrel or bissap in Senegkide in North Africa, roselle or sorrel in
Asia and flora of Jamaica in Central America (Mar& Roselle, 1987; Glew et al., 1997,
Lorenzo et al., 2000 ; McClintock.& El Tahir, 2008Babalola et al., 2001 ; Cisse et al.,
2009a; Cisse et al., 2009b).

In SenegalH. sabdariffa was introduced in the 19th century (Kerharo & Add®74) and is
now grown throughout the territory; mainly in theaddack, Fatick Thies, Ziguinchor and
Louga regions. In these areas, a dozen varietegramwn including Vimto, Koor, Thai and
CLT 92. Traditional processing of th sabdariffa calyx has been greatly improved by the
establishment of many small enterprises. Knowlexfgbe quality of traditional products is a
necessary first step.

2. Sampling

Different samples of bissap products were collectertss SenegakFigure 1) according the
SOPs for sampling strategy for group 3 (D1.2.1T3).avoid changing of the sample from
collection to analysis, three areas have beentselethis is the region of Dakar where two
companies were choosen, the region of Thies anY@fkDakar and the region of Kaolack at
the center of Senegal at 192 Km at Dakar.
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Figure 1. Sampling area of baobab fruit
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According the SOPs for sampling strategy for gr@u$D1.2.1.3), the table 1 shows the
location of all samples and the number of sampeséich area. All the samples are from
the specie ofdansonia digitata.

Table 1. Location and number of samples of bissap products

Dakar Thies Kaolack
Nectar of bissap 6 3 3
Syrup of bissap 6 3 3

3. Analyses of samples

Samples collected (drink and syrup) were analysad physical, chemical and textural
analysis, microbiological analysis and biochemanad nutritional analysis using respectively
SOP’s defined on the deliverable D1.2.3.3, D1.2a36é D1.2.3.13.

4. Results and discussion

Table 2 and3 give the results of the sensory and physical chariatics of bissap products.
The four products in each type of product show nooress significant differences.

Table 4 and5 give the results of the inventory of the technatafflora and pathogenic
germs of bissap products for different regions. fithe products in each type of product are
characterized by an excellent microbiological dyaldnly yeasts and molds and lactic acid
bacteria are present in very limited numbers ins@ases. These lactic acid bacteria were
not highlighted in the calyx. No pathogen was fouegardless of the origin and the type of
products.

Table 6 and 7 show the chemical, biochemical and nutritional rabteristics for all the
products. Total soluble solid is significantly @ifént. This indicates difference on the step of
formulation of the products. The four products ecle type of product show significant
differences. For drink, the product of Dakar 1 prgs the most interesting characteristics
with titratable acidity, vitamin C content of 59.41eq.100 § and 17.86 mg.100 Yy
respectively. The same tendency is observed fosyheps.

In the case of beverage manufactured by the compligolack, a quick comparison shows
that in the case of anthocyanins, only 1/9 of theant initially present in the calyces of
Hibiscus sabdariffa is found in beverages. The extraction of these pmmds is not
optimized.
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5. Conclusion

The sensory and physical, chemical, biochemical anottitional characteristics of the

products are significantly different. Regarding ratmological analysis, the products have an
excellent quality. However, the extraction of tharigus compounds (anthocyanins,
polyphenols, vitamin C, organic acids) is far froomplete.
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Table 2. Resultsfor sensory, physical and textural analysis of bissap drink

Bissap drink
Respon- :
Property Parameter SOP number sible Dakar 1 Dakar 2 Kaolack Thies
and unit of partner " Nymber[ (Mean | Number| (Mean | Number| (Mean | Number| (Mean
measur ement andlab| ot | 41.sD)| of | +-SD)| of | +-SD)| of | +/-SD)
Samples Samples Samples Samples
_ Phys- UCAD @ 1,05+ 1,08 + 1,05 + 1,30 +
Density ExtPlantes-01-fr | UCAD 3 0.001 3 0.002 3 0.002 3 0.002
Phys-
UCAD @
ExtPlantes-03-fr UCAD
Physical L 3 23,72 + 3 24.2% + 3 21,93 + 3 20.14+
Colour parameters 0,37 0,22 0.02 0,25
(Lab) - 3 11,88 + 3 10.25+ 3 11,08+ 3 10.12 +
0,13 0,15 0.12 0,08
1,76'+ 1,45 + 0,61+ 1,65 +
* 1 1 1 1
b 3 0,02 3 0,01 3 0.11 3 0,01
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Table 3. Resultsfor sensory, physical and textural analysis of bissap syrup

Bissap syrup
Respon- -
Property Parameter SOP number sible Dakar 1 Dakar 2 Kaolack Thies
and unit of partner Number| (Mean | Number| (Mean | Number| (Mean | Number| (Mean
measur ement andlab) of | 4.8D)| of | +-SD)| of | +-SD)| of | +-SD)
Samples Samples Samples Samples
: Phys- UCAD @ 1,30'+ 1,3F + 1,55'+ 1,32+
Density ExtPlantes-01-fr | UCAD 3 0.001 3 0.001 3 0.001 3 0.001
Phys-
UCAD @
ExtPlantes-03-fr UCAD
Physical L 3 28,02 + 3 27.59 + 3 25,63 + 3 26.59 +
Colour parameters 0.08 0.02 0.94 0.03
(Lab) o s | 1070x] . |2429+| | 19,08 5 | 2177+
0.05 0.03 0.04 0.02
. 5,31+ 8.62 + 5.5%+ 7.62 +
b 3 0.04 3 0.01 3 0.02 3 0.01
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Table 4. Resultsfor inventory of the technological flora and pathogenic ger ms of bissap drink

Bissap drink
Respon- -
Parameter and SOP number sible Dakar 1 Dakar 2 K aolack Thies
unit of measurement partner Nyumber| (Mean | Number| (Mean | Number| (Mean | Number| (Mean
andlab | +-SD)|  of +-SD)|  of +-SD)|  of +/- SD)
Samples Samples Samples Samples
Enumeration of microorganisms Micro-01, 1ISO | UAC
(CFU/g) 4833 @ UAC 3 416 3 35510 3 12.16 3 150
. Micro-02, ISO | UAC
Enterobacteriaceae 21528-2 @ UAC 3 0 3 0 3 0 3 0
o ) Micro-03, 1ISO | UAC
Escherichia coli 16649-2 @ UAC 3 0 3 0 3 0 3 0
. Micro-04, ISO | UAC
Bacillus cereus 7932 @ UAC 3 0 3 0 3 0 3 0
Micro-05, ISO | UAC
Staphylococcus aureus and CPS 6888-1 @ UAC 3 0 3 0 3 0 3 0
o Micro-06, ISO | UAC
Listeria monocytogenes 112901/A12004 @ UAC 3 0 3 0 3 0 3 0
Micro-07, 1ISO | UAC
Salmonella 65792002 @ UAC 3 0 3 0 3 0 3 0
. ) Micro-08, 1ISO | UAC
Clostridium perfringens 7937 @ UAC 3 0 3 0 3 0 3 0
Micro-09, 1ISO | UAC
Yeasts and moulds 7954 @ UAC 3 173 3 2000 3 1200 3 540
. . Micro-10, M- UAC
Lactic acid bacteria (LAB) METH-MO-13 | @ UAC 3 100 3 102 3 150 3 105
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Table 5. Resultsfor inventory of the technological flora and pathogenic ger ms of bissap syrup

Bissap syrup
Respon- -
Parameter and SOP number sible Dakar 1 Dakar 2 K aolack Thies
unit of measurement partner Nyumber| (Mean | Number| (Mean | Number| (Mean | Number| (Mean
andlab | +-SD)|  of +-SD)|  of +-SD)|  of +/- SD)
Samples Samples Samples Samples

Enumeration of microorganisms Micro-01, 1ISO | UAC

(CFUIg) 4833 @Uac | 3 3 0 3 0 3 0
. Micro-02, 1ISO | UAC

Enter obacteriaceae 21528-2 @ UAC 3 3 0 3 0 3 0
o ) Micro-03, 1ISO | UAC

Escherichia coli 16649-2 @ UAC 3 3 0 3 0 3 0
. Micro-04, ISO | UAC

Bacillus cereus 7932 @ UAC 3 3 0 3 0 3 0
Micro-05, 1ISO | UAC

Staphylococcus aureus and CPS 6888-1 @ UAC 3 3 0 3 0 3 0
o Micro-06, ISO | UAC

Listeria monocytogenes 112901/A12004 @ UAC 3 3 0 3 0 3 0
Micro-07, 1ISO | UAC
. ) Micro-08, 1ISO | UAC

Clostridium perfringens 7937 @ UAC 3 3 0 3 0 3 0
Micro-09, 1ISO | UAC

Yeasts and moulds 7954 @ UAC 3 3 0 3 0 3 30
. . Micro-10, M- | UAC

Lactic acid bacteria (LAB) METH-MO-13 | @ UAC 3 3 0 3 0 3 10
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Table 6. Resultsfor chemical, biochemical and nutritional analysis of Baobab drink

Bissap drink
Respon- Dakar 1 Dakar 2 K aolack Thi
Parameter SOP number sible ar ar aolac 1es
and unit of partner | Number| (Mean | Number| (Mean | Number| (Mean | Number| (Mean
measur ement and lab of +/- SD) of +/- SD) of +/- SD) of +/- SD)
Samples Samples Samples Samples
pH Chem- ucAD@ | 239+ s | 270% 2 237+ 5 2 4d+
ExtPlantes-01-fr | UCAD 0.05 0.03 0.03 0.01
(T‘;tl"’:)'go)'”b'e solids Chem- ucAD@ , | 14000 |, | 224004 203’8? 1 5 |17000%
9/10%9 ExtPlantes 03-fr | UCAD +0.36 0.35 : 0.06
(Tr';reak;'leoé“c:\‘jg Chem- UCAD@ ., |594f:| , |4624%| . |335%x| ., |d4sods
q/1L09 ExtPlantes-02-fr | UCAD 0.36 0.35 0.04 0.06
Total sugar (9/100g MS) | o0 ucAb@ , |9058%| ., |2595x| . | 12536 | | 9224%
ExtPlantes-11-fr | UCAD 0.31 0.21 +4.25 0.59
Eeso)'uc'”g sugar (9/1009 | ~pem. ucAD@ ., |1094:| . | 1008%| . |8845:| 848 +
ExtPlantes-12-fr UCAD 0.34 0.39 0.14 0.53
Vitamin C (mg/100 g MS)| Nutri-ExtPlantes-UCAD @ 17,86 + 12,50+ 14,7P + 14,12°
01/02-fr UCAD 3 0.84 3 122 3 1.10 3 +0.82
Total polyphénols g/100g| Bioch- UCAD @ 03F + 029 + 0,88 + 0,46 +
MS) ExtPlantes-05-fr | UCAD 3 6_02_ 3 6_005 3 6.00I 3 6_01_
Total anthocyanins g/100¢ Bioch-ExtPlantest UCAD @ 3 0,17 + 3 0,09+ 3 0,05 + 3 0,16 +
MS) 06-fr UCAD 0.00 0.001 0.001 0.001
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Table 7. Resultsfor chemical, biochemical and nutritional analysis of bissap syrup

Bissap syrup
Respon-
Parameter SOP number ?Sle Dakar 1 Dakar 2 K aolack Thies
and unit of partner | Number| (Mean | Number| (Mean | Number| (Mean | Number| (Mean
measur ement and lab of +/- SD) of +/- SD) of +/- SD) of +/- SD)
Samples Samples Samples Samples
pH Chem- ucAD@ , | 2,03% s | 245% 5 243+ . 230 +
ExtPlantes-01-fr | UCAD 0.03 0.03 0.06 0.03
(T‘?tﬁ')oso)'“b'e solid | ~pem- UCAD @ 666,00 712,00 775.00 + 750,00 +
9/1bvg ExtPlantes 03-fr | UCAD +0.02 +0.02 0.03 0.03
(Tr';;at;'fooAC:\j'g Chem- UcAD@ ., |4448:| . |4353%| . |1310%| . |5597%
q/1ovg ExtPlantes-02-fr | UCAD 0.29 1.38 0.06 0.07
Ifst;’" sugar (9/1009 cpem. UCAD@ , | 6453x| 5 |7L1Fx| L |67,0Px| L |6L72%
ExtPlantes-11-fr UCAD 1.34 1.19 0.06 ) 0.24
Reducing sugar
Chem- UCAD @ 20,76 + 20,27 + 20,07+ 14,17 +
(9/100g MS) ExtPlantes-12-fr | UCAD 3 1.84 3 1.35 3 0.01 3 0.17
Vitamin C (mg/100 | Nutri-ExtPlantes-| UCAD @ 3 2,25 + 3 1,69 + 3 1,03 + 3 1,87+
MS) 01/02-fr UCAD 0.001 0.001 0.001 0.001
Total polyphénols | Bioch- UCAD @ 3 0,26+ 3 0,26+ 3 0,24 + 3 0,15 +
g/100g MS) ExtPlantes-05-fr | UCAD 0.001 0.001 0.002 0.001
Total anthocyanins| Bioch-ExtPlantesr UCAD @ 3 0,093 + 3 0,043 + 3 0,049 + 3 0,098 +
g/100g MS) 06-fr UCAD 0.001 0.001 0.001 0.001
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