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Palm wines are produced, consumed and apprecigtpdpulation of
West Africa. Our previous study deal with impacttethnological
diagram on biochemical and microbiological qualif Borassus
akeassiiwine produced traditionally in Burkina Faso. Thiady aims

Published: May 2017 to evaluate the microbiological and physicochemigadlity of the

fresh and fermented sap frdBorassus akeassiThirty (30) samples
of fresh and fermented sap were collected fromittcahl producers.
The microbiological analysis was carried out usisgandard
microbiology methods and physicochemical parametevere
determined by AOAC methods. The analyzes of diffesamples of
sap showed that total count of mesophilic bacteves between
2.0x1CG and 1.7x18 CFU/mI ; yeasts between 2.2x18nd 2.5x18
CFU/ml ; lactic acid bacteria (LAB) flora between9%1¢* and
1.8x10 CFU/ml and acetic acid bacteria (AAB) between 1Bxdnd
3.1x10 CFU/ml. Coliforms,Staphylococcus aureusnd Salmonella
sp strains were found in few samples of fresh sapdtsent in the
fermented palm sap. Total sugars and Ascorbic eaident of saps
ranged from 0.55 + 0.05 to 12.5 +£0.1% (w/v) and8Qt70.06 t011.01
1+0.22 % (w/v) respectively. The application of gdogyiene practices
during the collection, selling or packaging of th&p is needed and
could improve the quality of palm wine.
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Introduction:-

The palm trees (family oArecaceaer Palmeag are largely widespread in the intertropical areadsia, America
and Africa (Miége, 1985). They gave innumerabledpias to the local populations of the developingntdges. The
sap of the palm trees (one of products) is coltbatethe whole world by the local populations oé tiiopical and
subtropical areas (Essiamah, 1983; Swing and Del1%%7). In Africa, the sap is extracted from tlagious species
of palm trees such d&&aeis guineensjfRaphia hookeriPhoenix dactyliferaBorassus aethiopuntCocos nucifera
andBorassus akeasdiOuoba et al.2012 ; Ziadi et al.2011 ; Tapsoba et aR011 ; Stringini et al.2009 ; Amoa-
Awua et al.2007 ; Sambou et aR002 ; Mollet et al.2000). After the extraction, the crude sap of thkrptrees is
subjected to a spontaneous fermentation to givaaholic drink called palm wine. According to cown the palm
wine is known under various namewddyin India, emuor ogoroin Nigeria,lambanogin Phillipines,tabernain
Mexico (Santiago-Urbina et al2013; Noll, 2008). In Burkina Faso, the palm wingually called bandji' is
obtained by natural fermentation of the sapBidrassus akeassia new palm tree species identified in south-west
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(Bayton and Ouédraogo, 2009 ; Bayton et2006). The extraction of the sap is practiced tvgee days (morning
and evening) indifferently of the sex of palm tfedowing a seasonal mode. The sap is a white diguilky,
flocculent, and characterized by a gas efferveseeesulting from the spontaneous fermentation, whéstifies to
the presence of fermentative micro-organisms (Ca#Blanc, 1997). The methods of tapping palm treesvarious
but in general, tapping involves perforation o thunk, insertion of a tube in the hole and caitecof the sap in a
container (gourd, clay pot, plastic container, glasttle or calabash) (Dalibard, 1999). AccordingSantiago-
Urbina and Ruiz-Teran (2014), the methods of tappiam trees depend on the locality but in genénad, methods
are practiced. In the first method, the sap isiabthfrom a live standing tree and the secondiréis felled or cut
down before tapping. The sap of the palm tree dositessentially sugar (10-12% of saccharose), bolpipteins,
amino acids, amides, minerals and vitamins (Tiégnal., 2013; Heller, 1981; Bassir, 1968). Half of the tota
sugars are fermented during first 24 hours andnetheontent of the fermented palm sap reaches maxiof 5.0 —
5.28 % (v/v) after 48 hours (Sekar and Mariapp@052.

Presence of micro-organisms such as yeasts, kdticbacteria (LAB), acetic acid bacteria (AAB)tenobacteria,
Bacillus spp.,Micrococcusspp. andStaphylococcuspp. has been reported (Malonga et al., 1995 ; tAfpajah et
al., 1986 ; Okafor, 1975, 1972). Several studiesnvgd that the palm wine results from an alcohdéctic and

acetic fermentation (Tapsoba et &014; Santiago-Urbina et aRp13; Ouoba et al2012; Stringini et al., 2009;
Amoa-Awua et al.,2007; Aidoo et al., 2006; Kadere et al., 2004; Aftpwajah et al.1986 ; Okafor, 1978).
However, the most important role are played by tgedsAB and AAB. Generally, palm wine is good foedith

(Olawale et al., 2010). A balanced administratidnfresh and fermented date sap was found to impeothe

treatment of hemoglobin deficient anaemic patiemd to supplement vitamin-B12 level in the vitardificient

patients (Debmalya and Mazumdar, 2008). Nutritiynahis drink is a source of sugars and vitamimtgiiesting

that complements the daily food intake of consuni@isafor, 1978; Van Pee and Swings, 1971). It$® ahvolved

in traditional ceremonies such as weddings, chmisgs, funerals, self-help work and as a sourdaame for rural

populations. However, palm wine is traditionallyoguced by local people. It is diluted frequenthythwiintreated
water and directly consumed without any treatmieims.thus necessary to evaluate the quality of ibcal drink.

Material and Methods:-

Sampling:-

The biological material consisted of ten (10) sasapf fresh sap, ten (10) samples of fermentechtap 24 hours
of collection and ten (10) samples of fermentedaftgr 48 hours of collection. Fresh sap is thewhjgh has been
accumulated during the night and collected earéy iorning. Fermented samples are samples which bese
stored and fermenting for additional 1 or 2 dayarabient temperature (25—-30°C) spontaneously. Sss(pDOmI)

was collected from traditional palm wine tappethie village ofTiékouna(6 km fromBanforatowardsSindoy and

Bounouna(located 4 km the entry danforg in sterile containers. Samples were stored imatelji on ice and
transported to the laboratory for physicochemical microbiological analyses.

Physicochemical Analysis:-

Physicochemical analysis includes pH, total acjditygar, Ascorbic acid (Vitamin C) and alcohol et The pH
and total titrable acidity was determined usinghods described by Amoa-Awua et al. (2007). The greage of
sugar expressed as degree Brix was measured bgctafretry method using a refractometer (METTLER
TOLEDO, B/0311) (AOAC, 2000). Vitamin C content waetermined by titration method using DIP (2,6-
Dichlorophénolindophénol) as described by AOAC @9%Icoholic content of the samples was determibgd
densimetry method using hydrostatic balance acegrii AOAC (2000) The samples were initially degassed with
the Ultrasound (BRANSON, 1510E) during 15 minutesnt filtered using filter papers (Whatman).Thenn@0of
distilled water are added to 100 ml of filtrate A The mixture obtained was distilled with electremical
distiller (GIBERTINI, B/0303) after addition of 5Irof the catalyst solution (solution of calcium hggide 2M) and

of some drops of antisolution foams (silicone dolut30%). After distillation, 100 ml of distillaterere collected
and the percentage of alcohol (v/v) is read diyagsing alcohol meter (Super Alcomat).

Microbiological Analysis:-

The microorganisms were counted according to ISE8712007): Microbiology of food and animal feed ert&ral
rules for microbiological analyzes. The amount a€nmrorganisms was determined by serial dilutiond apread
plate technique was used. Ten milliliter (10 ml)egich sample was diluted with 90 ml of sterile breéfl peptone
water and well mixed. Successive dilutions of thp sere prepared in screw test tubes and appremiattions
were poured into plates on appropriate selectivdianten enumerated. Aerobic mesophilic flora warented on
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the PCA agar (Plate Count Agar) incubated at 30aft€ 24 to 72 hours under aerobic conditionsboBesaud agar
containing Chloramphenicol was used for enumeratfoyeasts, the plates were incubated aerobicapa& C for
72 hours. Lactic acid bacteria (LAB) were enumeatade MRS agar (de Man, Rogosa and Sharpe) congainin
Nystatin (antifungal) which were aseptically addednhibit the growth of yeasts (100 mg / |) andtpk incubated
at 30 ° C for 4 days. For Acetic acid bacteria (AABumeration, GYC agar (glucose yeast extractcabclum
carbonate) were used. Penicillin (12.5 mg / |) Biydtatin (100 mg / I) were added to GYC mediumntioibit LAB
and yeast respectively, and plates were incubat&® & C for 5 to 6 days. The total and faecalfootns were
counted on Violet Red Bile Lactose Agar (VRBL)athe plates were incubated for 24 to 48 hoursr&t @ for
total coliforms and 44 ° C for faecal or thermotal# coliforms. Chapman’s agar was used for theremation and
isolation ofStaphylococcus auretihe plates were incubated aerobically at 37 °iQfbto 48 hours. Gram stain,
the catalase test and oxidase were performed thricothe presence oftaphylococcus aureu3he number of
colonies counted were expressed as colony formiits (CFU) per ml. FinallySalmonellaand Shigellawere
tested onSalmonella-ShigellaAgar after a pre-enrichment using buffered peptarsger and enrichment with
Rappaport Vassiliadis Soja buffered. The suspelcnges (uncolourless colonies with or withoutadk center)
were selected and purified on Mueller Hinton adrentidentify by biochemical tests such as Grarimstmz and
H2S production, lactose, glucose, urease produdtidio)e, citrate, mannitol , motility.

Statistical Analysis:-

The data were seized on Excel 2010 and analyzdd seittware XL STAT 7.5.2. One-way analysis of vada
(ANOVA) were used to determine whether there aresagnificant differences between the various ageseof the
different parameters. The difference between tleeames is significant when p< 0,05.

Results and Discussion:-

Results of microbiological analyses:-

Fresh sap:-

Microbiological analyses showed that total mesapliibra of fresh sap varies from 1.6xX10 5.6x168 CFU/ml and
the yeast from 1.2x#0to 2.5x1G CFU/mI. LAB are between 5.7x1@nd 1.8x10 CFU/ml and AAB (figurel)
between 1.3x10and 3.2x16 CFU/mI. Total coliforms are present in the sarspBI2 (6.1x18 CFU/mI), BT4
(5.2x1¢ CFU/ml), BB1 (6.8x1® CFU/ml), BB3 (1.9x16 CFU/mI) and BB5 (4.2x10CFU/ml). Thermotolerant
coliforms were found in the same samples to thebmimof 1.1x18 CFU/ml for BT2 sample 4.4x®QCFU/mI for
BT4, 5.9x16 CFU/ml for BB1, 6.4x1® CFU/ml for BB3 and 1.4x10CFU/ml for BB5. The presence of
Staphylococcus aureuffigure 2) is noted in samples BT1 (2.1X1CGFU/ml) and BB5 (1.3x10 CFU/mI).
Salmonella spas identified in two samples BB3 and BB5. Freafp samples are characterized by the presence of
total and faecal coliforms. The samples BT2 and Bdide a number less than the limit{TFU/ml) while the BB1
samples, BB3 and BB5 contain higher numbers. Thiessarily indicate fecal contamination of the dasmpand
therefore a poor hygienic quality. Among these das)gwo (BB3 and BB5) were contaminated wsmonella sp
and S. aureus Both samples thus exhibit an unsatisfactory nhiciogical quality (corrupt) with a high risk for
consumers. The results of microbiological analysfdsesh sap are presented in table 1.

Table 1:- Results of microbiological analysis Bf akeassifresh sap (UFC/ml)

Germes TF Yeasts LAB AAB CT CF S.aureus Salmonella Shigella
BT1 2,2x10 3,1x16 1,5x16 3,1x106 <10 <10 2,1x30 - -
BT2 1,2x1® 1,8x16 6,2x18 32x16  6,1x16 1,1x16 <10 - -
BT3 2,7x16 3,3x16 1,4x1C¢ 1,3x16 <10 <10 <10 - -
BT4 2,9x16 2,5x18 1,6x16 1,5x186 52x18 4,4x16 <10 - -
BT5 1,6x10 1,5x10 5,7x18 1.1x16 <10 <10 <10 - -
BB1 2,6x16 2,5x10  35x16 4,8x106 6,8x10 59x16 <10 - -
BB2 5,6x16 2,4x16 1,8x10 55%x18 <10 <10 <10 - -
BB3 1,9x16 1,2x16 1,6x10 1,9x16 1,9x16 6,4x16 <10 + -
BB4 4,7x16 2,7x16 1,7x10 1,3x16 <10 <10 <10 - -
BB5 2,4x10  1,4x16 2,1x160 2,9x10  4,2x18 1,4x18 1,3x106 + -

TF=Total Flora; LAB= Lactic Acid Bacteria; AAB= Atie Acid Bacteria;S. aureus Staphylococcus aureusC =
Total Coliforms; FC= Faecal Coliforms; + = presen - = absence
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Several studies have reported the presence of T&n pathogens in the palm wine. Indeed, Ogbula. €2007)
isolated in palm wine indicators of fecal contantiora (E. col). Similarly, Tapsoba et al. (2011; 2014) have show
presence of Saureusand coliforms in palm wineSalmonellawere identified in the unfermented sap frRaffiain
Cameroun (Tiépma et al., 2013). In Nigeria, Obalkt(2015) have isolate8. aureusandE. coli in fresh sap of
Raffiapalm.

The presence of coliformS§taphylococcus aurewsdSalmonella spn samples of fresh sap reveals poor hygienic
conditions during the extraction or conditioningtbé sap by producers. According to Olawale e{24110), these
germs could come from the water used in the extniacor to wash the container used for the coltectf the sap in
order to dilute sap to increase their income. Timéght also come from a manual contamination ofdabiéector or
the environment (Tapsoba et al.,, 2014). Insediacied by the sweet sap can also constitute aceoof
contamination. Acetic acid bacteria are illustratefigure 1

¢l/06/2014 01:31 PM

Figure 1:- Colonies of Acetic acid bacteria on GYC Agar

Fermented sap:-

Total flora of fermented sap after 24 hours of ection was between 1.5 x18nd 1.7x18 CFU / ml. The yeast
flora is between 2.2xf0and 1.3x10 CFU/mI; LAB varies from 1.9x10to 2.1x16 CFU/ml. The number of AAB
varies from 1.6x19to 1.4x1G CFU/ml. Coliforms,Salmonellaand Shigellaas well as pathogenic staphylococci
were absent or not more than 10 units in all sasnplealyzed. The microbiological quality is satisfag for the
various samples of fermented sap for 24 hoursetahl

Table 2:- Results of microbiological analysis Bf akeassifermented sap from 24 hours

Germes TF Yeasts LAB AAB CT CF S.aureus Salmonella Shigella
BS6 8,5x10 9,4x16  1,2x16 1,6x16 <10 <10 <10 - -
BS7 2,1x10 6,9x16  1,0x16 6,5x16 <10 <10 <10 - -
BS8 4,2x10 4,1x16 1,9x16 1,4x10 <10 <10 <10 - -
BS1.1  1,7x10 7,2x16 1,5x16 7,2x16 <10 <10 <10 - -
BS1.2  1,5x10 4,5x16 7,2x16 3,3x16 <10 <10 <10 - -
BS1.3 7,1x10 2,2x16 1,8x16 4,4x16 <10 <10 <10 - -
BS1.4 2,3x1® 1,3x10 2,1x10 3,7x16 <10 <10 <10 - -
BS6.1 1,6x10 9,2x16 8,9x16 7,9x16 <10 <10 <10 - -
BS7.1 1,2x10 6,8x16 9,7x16 2,7x16 <10 <10 <10 - -
BS5 3,4x10 3,5x16 6,2x16 8,3x16 <10 <10 <10 - -
TF=Total Flora; LAB= Lactic Acid Bacteria; AAB= Atie Acid Bacteria;S. aureus Staphylococcus aureu$C=
Total Coliforms; FC= Faecal Coliforms; + = presen - =absence

The different samples of fermented sap for 48 halmswed a total mesophilic flora ranging from 2@x1o
1.5x1¢ CFU/mI, yeast was between 2.28Hhd 3.1x10 CFU/ml and LAB between 6.4xi@nd 4.8x16 CFU/m.
As for AAB, the number varies from 1.1¢1@® 3.1x13 CFU/ml. We also observed absence of coliforisaureus
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Salmonellaand Shigellain all samples analyzed (table 3). These resuoligcate that microbiological quality of
fermented palm sap was satisfactory. To resureshly collected sap presente poor hygienic qublitythe saps
fermented for 24 hours and those fermented for @l@hhave satisfactory microbiological quality (gdwoygienic
quality).

Table 3:- Results of microbiological analysis Bf akeassifermented sap from 48 hours.

Germes TF Yeasts LAB AR\ CT CF S.aureus Salmonella Shigella
S6 4,8x10 2,0x16 1,0x16 2,5x16 <10 <10 <10 - -

S7 2,0xf0 9,2x16 1,3x16 1,1x16 <10 <10 <10 - -

S8 1,4x10 8,6x16 2,5x16 3,8x16 <10 <10 <10 - -
S1.1 2,1x10 2,7x16 1,8x16 4,3x16 <10 <10 <10 - -
S1.2 7,7x0 4,1x16 2,4x16 7,0x16 <10 <10 <10 - -
S1.3 1,6x10 1,5x16 6,4x16 1,4x16 <10 <10 <10 - -
S1.4 53xf0 2,2x16 8,1x10 3,9x16 <10 <10 <10 - -
S6.1 4.2x10 5,8x16 4,3x16 3,1x10 <10 <10 <10 - -
S7.1 1,5x¥0 3,1x10 4,8x16 2,8x10 <10 <10 <10 - -

S5 8,7xf0 1,7x16 9,4x16 3,3x16 <10 <10 <10 - -
TF=Total Flora; LAB= Lactic Acid Bacteria; AAB= Atie Acid Bacteria;S. aureus Staphylococcus aureu$C=
Total Coliforms; FC= Faecal Coliforms; + = presen - = absence

Previous studies have also shown that pathogemsl fiouthe sap of palm trees disappeared durindetimeentation
(Obi et al., 2015; Akinrotoye, 2014; Tiépma et 2013; Santiago-Urbina et al., 2013; Adedayo and@je, 2011).
The absence of coliforms and pathogens in fermessgd may be due to the alcohol content and acigity
between 3 and 4) of the medium (Santiago-Urbinalet2013). It could also due to antimicrobial dabses
(bacteriocins, blO,) and various organic acids (lactic and acetic 9gmtoduced during the fermentation of the sap
by the natural flora (Tapsoba et al., 2011; Akioyet, 2014).

Lactic acid bacteria of palm wine control the grbowf pathogens such &nterobacteriaceaby the production of
acids and hydrogen peroxide(®4) (Santiago-Urbina et al., 2013 ; Naknean et &1(®; Alcantara-Hernandez et
al., 2010 ; Amoa-Awua et al., 2007). The tabledspnte the mean values of microbiological analysgap.

Table 4:- Results of the microbiological analyses meansesbf the various saps frai akeassii

Fresh sap Fermented sap 24h Fermented sap 48h
Germs (CFU/ml)
Total flora 2,2x16 3,9x16 2,5%x10
Yeast 3,1x10 6,7x1C¢ 6,0x10
LAB 6,2x1C¢ 4,3x16 8,8x10
AAB 1,3x16 5,9x10 8,6x1@
TC 50% - R
FC 50% R R
S. aureus ++ B
Salmonella ++ )
Shigella - ) )

LAB= Lactic Acid Bacteria; AAB= Acetic Acid Bacteaj S. aureus Staphylococcus aureu§C= Total Coliforms;
FC= Faecal Coliforms;
Presence = +; absence = -
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The figure 2 shovtaphylococcus aurewssrain found in fresh sap.

Figure 2:- Colonies ofStaphylococcus aureas Chapman’s Agar

Results of physicochemical Analyses:
The physical and chemical quality Bbrassus akeasspalm sap was evaluated by the determination ofesom
parameters such as pH, total acidity, total sugaamin C and the alcohol content.

Analyse of fresh sap:

The pH of fresh sap samples ranged from 4.05 + ¥686 + 0.04; total acidity from 0.2+ 0.01 t@l8.+ 0.03 %
(table 5). The total sugar content was betweent80000 and + 12.5 + 0.10% and vitamin C contenivieen 1.57 +
0.22 and 11.01 + 0.22%. The alcohol content rariged 0.30 + 0.02 to 2.39 £ 0.04%. The differencetaeen the
averages are meaningful to the different physicendbal parameters (p <0.05). The fresh sap is dlpetisat has
been accumulated throughout the night. This sdiphsts high levels of sugar and vitamin C despjierdaneous
fermentation held. Maintaining these parameterdue to the continuous accumulation of the sweetdfaihe

palmyra in the fermented or fermenting sap (AmoadAwet al., 2007).

According to Tapsoba et al. (2014), the pH of défeé samples of palm wines collected from differpraducers
(fresh sap) was 4.05 £ 0.61 to 4.90 = 0.10. Thedees are similar to our values. This result cdaddexplained by
the nature of the fermentation, the kind of palmama the sap extraction method. The values of aloointent are
lower than those obtained by Amoa-Awua et al. (2G0W Tapsoba et al. (2014). This result couldXmaéned by
several factors such as the nature of fermentati@n{ype and extraction period of sap, biodivgreit microflora,

the collection time and the time between the ctibecof sap (Figure 3) and analyzes (Ouoba eR@all?).

However, the alcohol content of fresf sap areeclosthose obtained by Ouoba et al. (2012) thaeWwe30 to 2.73%
(v/v) and Amoa-Awua et al. (2007) between 1.4 ar@2% during the first days of sap collection. Ssamples of
fresh sap has a vitamin C content close to thaiodd in Nigeria by Dioha et al. (2009) on the lfresp of the
raffia palm which averaged 8.8% and 9.01% (w/vyeshkly collected sap is an important source of ugad
vitamin C. The table 5 present the results of ploaiemical parameters of fresh sap.

1494



ISSN: 2320-5407

Int. Adv. Res. 5(5), 14

-1498

Figure 3:- Technic of collection oBorassus akeasgiialm sap by rural peoples

Table 5:.- Results of the physicochemical analyses of thénfsep.

Physico-chemical parameters
Samples
pH Total acidity Sugars Vitamin C Alcohol content
% wiv % w/v % wiv % viv

BT1 4,20 +0,01 0,37 0,01 9,77 0,13 7,19 +0,00 1,0020
BT2 4,08 +0,01 0,47 +0,04 11,80 +0,10 3,59 +0,44 2,092
BT3 4,40 +0,02 0,40 +0,01 8,00 +0,00 5,27 +0,12 2,3940
BT4 4,05 +0,15 0,46 +0,01 9,30 +0,20 1,57 0,22 0,70%0
BT5 4,50 +0,00 0,37 0,01 10,10 +0,30 7,86 0,22 0,601
BB1 4,80 +0,03 0,36 +0,02 11,05 +0,05 11,01 +0,22 3962
BB2 4,38 +0,02 0,43 +0,01 10,05 +0,15 2,07 £0,17 203%
BB3 4,86 +0,04 0,20 +0,01 12,50 +0,10 10,34 +0,45 36402
BB4 4,30 +0,02 0,35 +0,01 10,70 +0,10 7,86 0,22 2,092
BB5 4,17 +0,01 0,48 +0,03 10,95 +0,05 8,36 +0,17 0,6m2
Mean values | 4,37+0,03 0,39+0,01 10,42+0,12 6,51+0,22 1,20+0,01

Analyse of fermented sap:-

Analysis of fermented sap for 24 hours (Table &vedd a pH between 3.50 + 0.00 and 3.83 £ 0.03 atudah
acidity between 0.35 + 0.02 and 0.59 + 0.02%. Tstiglars varied from 2.40 + 0.00 to 7.1 + 0.20%akiin C from
2.58 £ 0.11 to 7.19 + 0.22% and the alcohol contiemh 1.82 + 0.01 to 4.70 + 0.12%. The differenbesween the
averages are meaningful to the different physicenthbal parameters (p <0.05). The pH of the fereestp for 48
hours (Table 7) was between 3.25 + 0.01 and 3.6D%; total acidity between 0.43 £ 0.01 and 0.7B®.% ; the
total sugar content ranged from 0.55 + 0.05 to2041%; the rate of Vitamin C varies from 0.78€6 to 4.38 +
0.11% and the alcohol level between 3.53 = 0.03 @i@ + 0.01%. The differences between the averages
meaningful to the different physico-chemical partere(p <0.05). Compared to fresh sap, the ferndesep for 24
hours and 48 hours contain low levels of sugars\dtaanin C. The fermented sap has higher acidity alzohol
content than fresh sap. These results could beaiggul by the fermentation activity of the microfloof the sap.
Indeed, the natural microflora (bacteria and ygastss vitamins during their growth and continugwsinverts the
sugars into alcohol and / or organic acids. The pdWwof some samples could be due to the intensétsaif acid-
producing bacteria (LAB and AAB) (Tapsoba et aD12).
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Table 6: Physico-chemical parameters of 24 h fermented galmn

Physico-chemical parameters
Samples pH Total acidity Sugars Vitamin C Alcahmntent
%w/v %ow/v %ow/v %viv
BS6 3,55 +0,01| 0,39 +0,01 2,47 +0,07 4,15 +0,11 230,01
BS7 3,78 #0,02| 0,38 +0,01 3,04 +0,34 7,19 0,22 740,03
BS8 3,70 £0,00| 0,45 +0,01 2,50 +0,10 3,81 +0,22 830,08
BS1.1 3,65 +0,01| 0,59 +0,02 3,76 +0,36 6,74 0,00 ,1440,02
BS1.2 3,61 £0,02| 0,35 0,02 2,40 0,00 3,59 0,22 ,86 30,02
BS1.3 3,83 +0,03| 0,48 +0,01 4,30 +0,10 4,38 +0,11 ,2040,01
BS1.4 3,58 £+0,02| 0,38 +0,03 3,47 +0,07 4,04 +0,22 ,4530,03
BS6.1 3,69 +0,01| 0,40 +0,05 3,90 +0,10 2,58 0,11 ,2640,01
BS7.1 3,74 #0,01| 0,42 +0,01 6,55 0,15 7,08 0,11 ,82%0,01
BS5 3,50 £0,00| 0,52 +0,01 7,10 £0,20 5,23 £0,08 040,12
Mean values 3,66+0,01] 0,43+0,02 3,95+0,15 4,88+14 3,80+0,03

The work of Ouoba et al. (2012) on palm wine frBorassus akeassiiave shown a pH between 3.48 and 4.12.
These values are similar to those we obtained sdthples of fermented sap. Tapsoba et al. (2014)alsd a pH
between 3.6 and 4.5. The values of total acidity alcohol levels in our samples of fermented sa&psamilar to
those found by Santiago and Ruiz-Teran (2014) witaimed an alcohol content between 1 and 6 % @) an
acidity ranging from 0.1 to 0.5% (w/v). Tapsobaakt(2014) showed an alcohol content of 5.80 8ahd 4.7 +
1.47% (v / v) and a total acidity of 0.64 + 0.0&81a&h82 + 0.29 % (w/v). These results could be duthé initial
physico-chemical composition of the sap and theireabf fermentation. In view of the physical ancewtical
characteristics, the fresh sap has good nutritigoality while fermented sap has a fairly good itiomal quality
because of its acidity.

Table 7:- Physico-chemical parameters of 48h fermented gajm

Physico-chemical parameters
Samples pH Total acidity Sugars Vitamin C Alcohol content
% wiv % wiv % Iwlv % viv

S5 3,35 +0,01 0,70 0,04 2,15 0,05 2,24 £0,22 846,01
S6 3,50 +0,05 | 0,43 0,01 1,50 +0,00 4,38 +0,11 4,82 +0,02
S7 3,45 0,05 0,55 0,01 2,05 0,05 1,68 +0,11 4,48 0,01
S8 3,40 £0,00 0,66 +0,01 1,80 +0,00 3,48 £0,11 5,69 +0,04
S1.1 3,25+0,01 | 0,76 +0,01 2,25 +0,05 1,80 +0,00 4,56 +0,02
S1.2 3,51 +0,01 0,56 +0,01 1,10 0,10 1,34 +0,22 5,87 £0,01
S1.3 3,35 +0,03 0,56 +0,03 2,35 0,05 3,26 £0,11 4,04 +0,06
S14 3,50 +0,00 | 0,50 0,03 2,40 0,10 1,79 +0,22 5,95 +0,01
S6.1 3,40 0,01 0,48 +0,01 0,75 0,05 1,42 +0,02 3,53 £0,03
S7.1 3,27 0,04 | 0,72 0,01 0,55 +0,05 0,78 +0,06 6,13 +0,01
Mean values| 3,40+0,02 | 0,59+0,02 1,69+0,05 2,22+0,12 4,96+0,02
Conclusion:-

This study allowed to evaluate the microbiologiaatl physico-chemical quality of the sap collectednfBorassus
akeassii The microbiological analysis results show contaation of the fresh sap by coliforms, strains of
Staphylococcus auremndSalmonellasp. The presence of these pathogens responsibieoidiborne illness can be
a risk to consumer health. However, no pathogen faasd in the fermented palmyra sap for 24 hourd 48
hours’ time. The physicochemical analyzes revetiatlithe fresh sap contain large amounts of sugyaasvitamin

C than fermented sap. Fermentation appears as msmé&anproving the quality of the boxwood winedbgh the
inhibition of pathogens. However, the acidity of tkermented sap causes loss of its organoleptiityuaaking it
undesirable to consumers. Fermented sap for 24 hwaould be recommended for consumption. Good estbf
production and hygiene are needed to be implemehigdg collection for quality improvement.
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