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1. Survey results: quality attributes for Baobab

Abstract

Baobab fruit, baobab juice and baobab pulp arergépg@rocessed on small and semi industrial scale
in Senegal. The activities and the methods of msing were developed by the actors for the purpose
of generating income rather than focusing on thalityuattributes. This survey helps actors to
recognize variation in sensory properties of thetineed products. From this survey it appears that
the appreciation of the quality of baobab fruitpbab juice and baobab pulp by the producers, tsader
and consumers is mainly based on observationsnoir@ger of sensory attributes such as high pulp
content, colour, taste, texture, purity, cleanlimesppearance, shape, size, naturalness and aafliber
these products. The therapeutic effects of thesdugts have been highlighted by many consumers
especially in the rural areas. Presence of foraigtter was mentioned as a problem by some actors.
The improvement of packaging and storage conditi@ssalso been pointed out by some consumers
to influence the end products.

Introduction

Food products with good quality attributes are esakfor consumer health, choice and
preference. As a good source of nutrients, thesduygts contribute to nutritional quality,

which is influenced by the textural and sensoryratizristics of the food because of their
physical functional properties (Kimt al.,2004; Allaiset al, 2007, Augustin and Udabage,
2007). Indeed, traditional food products are chiarazed by typical sensory properties which
originate from the traditional processing practice®reover, traditional food products are
generally manufactured on small scale (at homenosemi industrial scale (small factories,
enterprise). Some of the producers are highly eepeed, but often face a lack of technical
tools to control the quality.

Baobab fruit, baobab juice and baobab pulp are woed and used in different ways in
Senegal. Its major constraints are the quality gharduring production and storage (Cissé
al., 2009; Diopet al, 2005, Chadare, 2010). Evaluation of baobab,fnabbab juice and
baobab pulp quality characteristics is needed ¢ntity the most important quality criteria
according to various actors (producers, tradersamgumers) involved. This investigation
helps to develop a link between the quality prapsrinentioned by the different actors and
the technology used to process the product asasehe impact of storage conditions.

Some information is available about the microbiataystatus of baobab fruit, baobab juice
and baobab pulp, but very little is known about #®msory quality attributes, and the
correlation with the consumer perceptions. Thegrsftite objective of the present survey is to
identify the quality attributes of baobab fruit, oiab juice and baobab pulp from the
perspective of the different actors.



1.1 Choice of survey zones and sampling of surveyed

The survey was done in different zones: Dakar, §hi€aolack, Fatick, Kédougou and
Tambacounda according to the strong presence dfabaim these areas (Diagt al, 2005;
Cisseet al, 2009). A preliminary poll has been conducted Isjtimg the processing sites of
six (6) zones. In these zones, the productiongt@dconsumption are mostly performed by
local population. Actors sample size was set adogrtb previous works by Cissét al
(2009) and Diopet al (2005). In the different municipalities of theles#ed zones, the
proportion of actors was assessed through a rarudt@ck on 727 people (70 processors, 308
traders, and 349 consumers).

1.2 Data collection

The survey was conducted on baobab fruit and bgiymroprocessors, traders and consumers
in Dakar, Guédiawaye, Pikine, Rufisque, Thiés, Fbougne, Kédougou, and Goudiry from
10th March to 10th April 2011. The survey was ia fbrm of interviews conducted through
a questionnaire as well as observations of theggsmrs at work. A preliminary poll was
firstly done in order to identify production sitesid pre-test the questionnaitaterviews
were conducted in French and local languages (Wd&bkul, Diola, Maure, Sérére and
Soceé). A total of 727 randomly selected personsfdifferent ethnic groups, areas and both
genders at agesanging from 15 to 75, were effectively interviewdde survey questions
investigated the production, trade and consumgtiolbbaobab fruit, its juice, dried pulp and
some very prized dishes containing baobab pulpnJvéstigated the various processing
technologies, specific problems related to the ggemg, storage and commercialization as
well as the important quality attributes accordtoghe different actors of baobab fruit and
by-products.

1.3 Data processing and analyses

The collected data were recorded and statisticalyaes performed by using Excel software.

1.4 Quality attributes of baobab fruit, pulp and juice

During the survey, questions relating to baobali &md by-products quality attributes were posed to
processors, traders and consumers in this sechar.nfain attributes registered are related to the
colour, taste, texture, appearance, shape, sizarafreess and caliber of the baobab fruit. Other
factors such as packaging and storage conditions mentioned by some consumers, producers and
traders to increase the on the product acceptabliite quality attributes identified as determinant
factors by producers are given in Table 1.



Table 1 Determinant factors of baobab fruit quality faogucers

Quality attributes | Texture | Appearance| Texture Shape-
appearance
Producers in % 4.44 2.22 73.33 20.00

The percentage of respondent producers who feltsthrae other quality attributes could add
value to the baobab fruit are summarizedamle 2

Table 2 Added value factors of baobab fruit quality feogucers

Quality attributes | Colour | Colour &
caliber

Producers in % 57.78| 42.22

Most of the processors interviewed (73.33 %) claintgat good baobab fruit should have
combined attributes of appearance and texture dr@in%. When texture and appearance
was surveyed separately, only 4.44 % and 2.22 @eotisely of the producers interviewed
had affirmative responses. These results showed ftraproducers, a combination of
attributes is more important in the appreciationegaluation of the product. Most of the
producers interviewed (57.78 %) thought that colsuhe most important attribute that can
increase the quality. Only 42.22 % gave their apirabout the colour and colour & caliber
In Table 3 the quality criteria vs. selling price of thefdrent products is mentioned for
consumers and traders.

Table 3 Quality criteria vs. selling price (consumers aradiers)

Quality High |Cleanliness| Taste | Appearance | Size | White Naturalness
attributes pulp colour

level
Baobab fruit | 44.74| 10.00 2.63 15.79 26.84
Baobab pulp| 34.81| 8.89 13.33 17.78 1111 14.07




‘Baobabjuice‘ 51.75‘ ‘ 26.9F ‘ ‘ 21.33 ‘ ‘

From this table, high pulp level represents thetnmaportant quality attribute to consumers
and traders for all three products. Most of intewed consumers and traders of baobab fruit
(44.74 %), baobab pulp (34.81 %) and baobab j&terb %) claimed that a high pulp level
of these products is a good tool to evaluate tHmgerice. Appearance and size were only
mentioned by consumers and traders as importaidityga#ributes for baobab pulp. It was
only for baobab fruit that naturalness was poirdgatiby around 26.84 % of consumers and
traders as an important attribute. Taste and wtoteur were the second most important
quality attributes determining selling price. F@obab fruit, baobab pulp and the juice the
taste was respectively of importance to 2.63 %3336 and 26.92 % of the consumers and
traders in the zones surveyed, while the whitewoleas important to 15.79 %, 14.07 % and
21.33 % of total consumers and traders surveyepectisely. Cleanliness was such an
obvious required attribute for consumers and tiadeat many of them did not mention it
during the survey.

Table 4 Quality attributes of baobab fruit juice by consars

Quality High Purity |[Cleanliness | Naturalnesg Strong | Appearance | White
attributes pulp taste colour
content
gjonsumers Mp173 | 617 | 617 16.30 21.48 | 1.48 6.67
0

The percentage of respondent consumers who fdlitlleamentioned quality attributes are
important for baobab juice is summarized in TableMibst of the consumers (41.73 %)
interviewed claimed that a good juice should haigh Ipulp content to be attractive. About
21.48 % and 16.3 % of consumers interviewed resgbitat good baobab fruit juice should
have a strong taste and naturalness respectivélye .17 % of consumers interviewed
asserted that a good baobab fruit juice should e @nd clean. These results could
misleadingly indicate that for consumers, the guehd cleanliness are not so important
because most of the consumers interviewed felttlieste two attributes are obvious for any
product to be accepted. Around 6.67 % of consuiméesviewed claimed that a good baobab
fruit juice should have a white colour (whitenessijth a good appearance (1.48 % of the
consumers surveyed).



1.5 Possible therapeutic effect(s) as perceived by consumers

The therapeutic effects perceived by consumersigidighted inTable 5 andTable 6 for
the baobab juice and baobab pulp respectively.

Table 5 Possible therapeutic effect(s) as perceived bywuaess for baobab juice

Region Constipation | Fatigue Stomach ache| Fortification
Dakar 3 2 3
Guédiawaye 19 16 9
Kédougou | 10 10 14
Mbour 12 13 17 27
Pikine 33 32 1 63
Rufisque 1 2 1 1
Thies 19 18 4 6

Table 6. Possible therapeutic effect(s) as perceived byuwuoess for baobab pulp

Constipation | Fatigue | Stomach | Cold Digestion Fortification
Region ache
Guédiawaye | 9 7 4 1 9
Mbour 4 4 4 1 4 4
Pikine 9 9 9 2 3 9

Relief from constipation, fatigue, stomach achejfioation have been cited by consumers of
baobab fruit and baobab pulp as therapeutic effespecially in the rural areas. Cold and
digestion therapeutic effects have been only meatoby consumers after baobab pulp

consumption. For the baobab fruit, consumers didgine an opinion on its therapeutic
effects.



Conclusion

Survey findings showed that high pulp content, goldaste, texture, purity, cleanliness,
appearance, shape, size, naturalness and calibelofirare the main attributes used by the
actors (processors, traders, consumers) to appgdbi quality of baobab fruit, baobab fruit
pulp and baobab fruit juice. According to the pradsome quality attributes could vary in

importance and influence on the selling prices. fieeapeutic effects have been highlighted
only in the baobab fruit juice and pulp. Howeversiof the actors felt that quality attributes
would be improved by adequate packaging and staragditions especially of the juice for

increasing the shelf life.
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2. Survey results: quality attributes for bissap

Abstract

Bissap fruit calyx, leaves and drinks are tradaibn processed in small portion and in scales of
business level in Senegal without big interest omlity attributes instead of few microbiology
evaluation. One part of survey findings was to gmipe changes in sensory properties of the
mentioned products by helping actors on this fiEldm this survey it appears that the appreciaifon
the quality of bissap fruit calyx, leaves and dsirtky the traders, clients and consumers is mainly
based on observations through a number of sendtmijpuées such as colour, taste, property,
naturalness, hygiene, flavor and calibre of theselycts. The therapeutic effects of these products
have been highlighted by many consumers. The ingmewt of traditional processing, packaging and
storage conditions has also been pointed out lofetssand consumers to influence the end products.
Also from actors, the drying method of the bissalyxc should be monitored to improve the quality
attributes.

Introduction

The contribution of foods products to nutritionaladjty is essential for consumer health,
choice and preference. Mostly food products witlaliqy attributes are good source of
nutrients. The textural and sensory characteristitese food products can be influenced by
physical functional properties (Kim et al., 2004jafs et al, 2007, Augustin and Udabage,
2007). Traditional food products are generally nfactured at home (in small scale) or small
factories, enterprise (in semi industrial scalejleled, these products can be characterized by
typical sensory properties which are in relationtr@ditional processing practices. Often
facing against lack of technical tools to contrbk tquality, producers still have high
experience for practices.

Bissap calyx (drinks and in meals) and bissap keévemeals), are mostly used in different
ways in Senegal. Its major constraints are theityuethanges during production, processing
and storage (Cisst al, 2009; D 1.1.2.1-3., 2010). Evaluation of bissalyx, bissap leaves
and bissap drinks qualities’ characteristics isdeeefor identifying the quality criteria
according to various actors (producers, traders aodsumers) involving. In this
investigation we have tried to develop a link bedwéhe quality properties mentioned by the
different actors and the technology used to protlessproduct as well as the impacts of
storage conditions.

Information is nearly absent about the microbiatagistatus of bissap calyx, bissap leaves
and bissap drinks. Rare is to find information ahibe sensory quality attributes, and these
products’ agreement with the consumer perceptidrerdfore, the objective of the present

survey is to identify the quality attributes of$ap fruit calyx, bissap leaves and bissap drinks
according to the different actors’ point of view.



2.1 Choice of survey zones and sampling of surveyed
actors

The survey was done in different zones: Dakar, &elgl Kédougou, Mbour, Thies and
Velingara according to the recurrent use. This@ha justified by the fact that bissap fruit is
processed in artisanal way into drinks, and usedome other dishes such as condiment
(Cissé et al, 2009). The survey zones were conducted accortiingrevious work.
Preliminary poll has been conducted by visiting finecessing sites into six (06) zones. In
these zones, the production, trade or consumptienneostly done by local population.
Actors sample size was set according to Cissé. ¢2@D9) previous works. In the different
selected zones, the proportion of actors was as$éssough a random-check on 427 people
(60 processors, 219 traders, and 148 consumers).

2.2 Data collection

The survey was conducted on bissap fruit calyxydeaand drinks. It was in the form of
interviews administered through a questionnairedicers, traders and consumers in Dakar,
Kaolack, Kédougou, Mbour, Thies and Velingara waterviewed from 10th March to 10th
April 2011. A preliminary poll was firstly done iorder to identify production sites and pre-
test the questionnairénterviews were conducted in French and local laggs (Wolof,
Pheul, Diola, Sérére and Soce).

A total of 427 persons from different ethnic gro@psl areas, and both genders at agegje

of 15 to 70, randomly selected were effectivelyemtewed on the production, trade and
consumption of bissap fruit calyx (in drinks andais¢ and bissap leaves (in meals), the
various processing technologies, the specific @misl related to the processing, the storage,
the commercialization and the quality attributesoading to the point of view of the different
actors of bissap fruit and by-products.

2.3 Data processing and analyses

The collected data were recorded and statisticalyaas by using Excel software.

2.4 Quality attributes of bissap fruit calyx (in meals and
drinks) and bissap leaves

During the survey, questions linked to bissap fraitd by-products quality attributes were
administered to actors in this sector. The mairnbaties registered are related to the colour, taste



naturalness, hygiene, property and calibre of thsalp fruit. Other attributes such packaging, sfera
conditions were mentioned by some actors on théyats acceptability increase.

The quality attributes identified as very importagttraders and clients is givenTable 1

Table 1.Detailed variation of quality attributes of bisgaeducts by traders and clients

actors surveyed/products/area surveye(

Dakar Mbour Thieés | Vélingara
From clients surveyed
color 22 17 6 3
calyx flavor 0 0 0 0
taste 1 5 3 0
hygiene 1 0 4 0
naturalness 0 0 0 0
color 5 0 6 0
flavor 0 0 0 0
taste 0 0 2 0
drink hygiene 1 0 1 0
naturalness 0 0 1 0
From traders surveyed
calyx  |color 22 18 11 3
flavor 0 1 0 0
taste 2 2 3 0
hygiene 1 0 4 0
naturalness 0 1 0 0
color 4 0 7 0
drink flavor 0 0 0 0
taste 0 0 1 0
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hygiene

naturalness

The property for many traders interviewed as cfi@atobvious for the quality attributes of a
product. As we see the color was mostly mentionettdzlers and clients of bissap calyx and
bissap drinks. Taste and hygiene came in secorwe @fier traders and clients’ interview.
Flavor and naturalness have been rarely appredmstéchders and clients as most important

quality attributes.

The quality attributes identified as very importéyttraders and clients to give more added
values to bissap products are representdcbie 2

Table 2 Global variation of quality attributes of bissppducts by traders and clients for

added value

actors surveyed/products/area surveyed | persons interviewed The %
calculated
From clients surveyed
color 48 77.4
calyx taste 9 14.5
hygiene 5 8.1
color 11 68.7
drink taste 2 12.5
hygiene 2 125
naturalness 1 6.2
From traders surveyed
color 54 79.4
flavor 1 15
taste 7 10.3

11



calyx hygiene 5 7.4
naturalness 1 15
color 11 73.3

drink taste 1 6.7
hygiene 2 13.3
naturalness 1 6.7

The obviousness for traders and clients to propanty hygiene for any product make the
other attributes more pronounced by them. Fronpeison interviewed on bissap calyx, the
color is the most important quality attributes &5% in average (calyx interview for traders
and clients together). For the bissap drinks, 7b.0kh average (traders and clients
interviewed together) have appreciated the colastd (around 21.85% in average for calyx
and 9.6% for drinks) and hygiene (17.91% in avefagealyx and 12.90% for drinks) have

been also expressed.

In Figure 1, the quality attributes of calyx for consumersepresented.

60 -
50 -
40 -
30 -

20 -
10 | .
0

calibre color proprety

number of consumer in %

quality attributes

Figure 1. Global quality attributes of importance to conguraf calyx

From this figure, the color represents the mostarigmt quality attributes (50%) to
consumers globally interviewed. Most of consumeB9i% for calibre and 20% for property
have also given their point of view to the calyxalijty attribute.
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The percentage of respondent consumers on bissiagfinks from some quality attributes
are represented irigure 2.
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quality of attributes

Figure.uality attributes in bissap drinks of surveyasréy consumers

Most of consumers (around 80 %) interviewed clairtieed a good bissap fruit drinks should
have a high taste. Property (10%) and naturalnégf4) have been also appreciated by
consumers interviewed with affirmative responseesenresults showed that for consumers,
the obviousness of color to bissap products made dther quality attributes more
pronounced.

2.5 Possible therapeutic effect(s) as perceived by consumers

The therapeutic effects perceived by consumershateighted inTable 3, Table 4and
Table 5respectively for the bissap drinks, leaves angixcal

Table 3. Possible therapeutic effect(s) as perceived byuwoess for bissap drinks

Known* | Unknown** |fatigue cold other
DAKAR 9 1 7 2 0
KEDOUGOU |0 0 0 0 0
MBOUR 8 0 6 0 2
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KAOLACKk |3 0 2 0 1

THIES 20 0 20 0 0

VELINGARA |0 0 0 0 0

*therapeutic effect known

** therapeutic effect unknown

Table 4. Possible therapeutic effect(s) as perceived bguwmers for bissap leaves

Known* | Unknown** | digestion | fatigue | other
DAKAR 1 0 0 1 0
KEDOUGOU |1 0 0 1 0
MBOUR 1 0 0 1 0
THIES 14 0 1 13 0
VELINGARA |0 0 0 0 0

*therapeutic effect known

** therapeutic effect unknown

Table 5 Possible therapeutic effect(s) as perceived bguwmers for bissap calyx

Known* | Unknown** | appetite | digestion | fatigue | other
DAKAR 1 0 0 1 0 0
KEDOUGOU |1 0 0 0 0 1
MBOUR 5 0 2 1 0 2
KAOLACK |0 0 0 0 0 0
THIES 3 0 0 1 1 1
VELINGARA |2 0 0 1 0 1

*therapeutic effect known
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** therapeutic effect unknown

Fatigue, digestion, appetite and cold have beekesl/by consumers of bissap drinks, leaves
and calyx as therapeutic effects. Other has alsm beghlighted by consumers without
knowing scientifically the effects. From literatunge can link these therapeutic effects by
vitamin supply, anthocyanins, and the good sourfc&#om which some consumers have
thought to be probably the source.

Conclusion

Survey findings showed that colour, taste, proparaturalness, hygiene, flavor and calibre
are the main attributes used by the actors (cligraders, and consumers) to appreciate the
quality of bissap fruit calyx, bissap fruit leavasd bissap fruit drinks. But according to the
product some quality attributes are more pronouniicad other and can influence the selling
prices. The therapeutics effects have been higielighalso on bissap fruit calyx, bissap fruit
leaves and bissap fruit drinks. However most of dlotors need improvement on quality
attributes by adequate packaging, process methudistarage conditions especially to the
drinks for increasing the shelf life. For the calyike improvement of drying methods and
conditions as well as the packaging is necessampoove the quality attributes.
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3. Survey results: quality attributes for Jaabi

Abstract

In order to understand the processing and markststem ofaabi, a wild jujube fruit harvested in
the savannah region of Cameroon, a survey has lnedergone towards 455 actors, representing
harvested, processors, traders and consumers gadbechain. The results confirm the seasonal
availability of jaabi (November to March) and the existence of 4 mamcessing practices into a
unique end product, Yaabande cake. The processtivity exclusively traditional, is the panacea of
women, originating mainly from 4 local tribes (Gga, Kapsiki, Kanuri and Mofou). The main
problems experienced during processing, with imparctquality, are based on the processing
environment which can carry dust, the pounding @@t of jaabi grains into flour and the cooking
conditions of the Yaabande cake. These problema&dimpn the hygienic quality and the texture
(firmness, homogeneity) of Yaabande. The cakesis atcepted for its color (chocolate like, whitish,
yellowish or orange). The rich biscuit-like aronfgaabi and Yaabande did not clearly appear in their
guality attributes. In addition, no local use of goroduct for its biological or therapeutic actwtas
mentioned. Since indicators of antioxidant activitpve been previously found i@abi, their
characterization and diffusion appear as a possiblevation to address, in order to promote a local
nutraceutical food fromjaabi. In addition, the valorization of its biscuit-likeroma may also be
addressed.

Key words: Jaabi Yaabande, harvesting, processing, commerciadizatonsumption, quality.

Introduction

Jaabiis, in Cameroon, the local name of the fruit glipe tree Ziziphus mauritiang a wild tree,
largely spread in the savannah region of the cgufitne fruit is harvested dry and mainly consumed
as side-dish. Its pulp is also pounded into flodmicl is then processed into a local cake called
“Yaabande”. Theprocessingof the fruit into Yaabande represents a form ofisewvation of the
product which is consumed throughout the dry sesmwh even thereafter.

Though the jujube is spread in savannah regionéfo€a, its fruit has not attracted significant
scientific interest. It is then one of the unddized plant species which has not received anyfiiene
in terms of control of the cropping system or depetent for markets, contrary to the Asian practices
where the jujube fruit is valorized in differentofts and pharmaceutical products, with market,
technology and quality developmént

Out of information provided by Noyé (1988 Yaabandé no scientific study exists alaabi It is,

in fact, evident that understanding the local patidin and processing systemsjaébi, in relation
with its characteristics and quality, constitutase @f the main steps to fulfill, in order to set up
technology and market development of the product.

In this respect, the present surveyJaabi production, processing, trading and consumptions at
analyzing the product chain in order, both to cbimdze the quality attributes of the raw,
intermediary and end products, and to rise up @tescientific questions for its market
development.
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3.1 Survey methodology

The survey covered the northern part of Cameroan (f, which is the principal area of product
and consumption afaabi This part of the country is divided in 3 admirdsive regions (Far Nortl
North and Adamaoua), with the Far North regioing the mainJaabiarea. Three division of the F
North region, were particularly concerned: Mayo &&ivision, near the Nigerian border, Diam
Division and Mayo¥sanaga division. In each division, the main oitgpital) was tackled, coupled
villages were the fruits are harvested. In this resgevillages were visited in Mayo Sava divisit
11 in Diamare Division and 7 in Mayo Tsanaga DusiIn addition, the capital of the 2 ott
administrative regions were visited, sinJaabi fruits are sa on their markets455 actors were

visited (Tab/ 1).
Mayo Sava
/ Division

Diamare > Far North Region
/ Division

Mayo Tsanaga
Division _

LEGENDE

o Chefieu de Région et Département

N

North Region

°Ngaoundéré
VINA

[~ Adamaoua Region

Source: Laboratoire de Géomatique, U.N. Réalisation: Anaba Banimb R. C.

Figure 1: Survey zone

The survey was undergone in the form of interviadministered through a questionnaire and, v
possible, observation of actors at work. Interviemese conducted in French and a local comr
language of the region (Fufulde). The actors, ramgcelected, were made of both genders at va
ages (young, adult, old). They had to provide imfation on the harvesting Jaabi the various
processing tecatologies, the marketing and consumption systent,pamnticularly their appreciatic
of the product at each step of Jaabichain.

The collected data were recorded and analysed dingoto the frequency of occurrence of
different attributes. MS Ext@ackage was used for the analysis, through Dyo&@nbss Tables ¢
the attributes.

Table 1: Survey logistics
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Total Numbers of actors surveyed
Area number of
surveyed actors Number of | Number of | Number of | Number of
surveyed producers processors traders consumers
Mayo Sava 135 51 10 25 49
Division
Diamare
e 156 53 12 31 60
Division
Mayo Tsanaga 144 74 10 19 41
Division
Ngaoundéré 10 10
Garoua 10 10
455 178 32 95 150
3.2 Results

- HARVESTING AND SORTING

Jaabi is a wild fruit harvested by field collectiohmature and dry grains fallen from jujube
trees. The collection activity involves many tribes the northern parts of Cameroon,
particularly in the Far North region (Fig. 2). Anwpthese tribes, Guiziga tribe represent 1/5
of the actors surveyed, followed by Mada and Mdfdles. These actors are both male and
female, with advantage to women, particularly a agpund 40 years old, where the majority

of harvesters are found (Fig. 3).

The harvesting activity of jaabi takes place betwddovember and January, which
correspond to the dry season in the region. Duitig season, the jaabi grains fallen from
jujube trees are quite dry and can be easily deltecThe activity is undergone, either in the
morning or in the afternoon, but neither the whaolay. Depending on the level of
involvement of actors in the activity, harvestingyrtake half an hour to 4 hours in the day
(Fig. 4). The relatively reduced number of actaasvhsting jaabi for a whole half day (3-4
hours) indicates that this activity cannot be cdead as the main activity of all actors. It is
certainly associated to other farming activitiebisTassertion is confirmed by the relative
guantity of jaabi harvested individually by actols.fact, the majority of actors harvest lest

than 10 bags of 100kg per month, during the hanggteriod (Fig. 5).
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Meanwhile, jaabi harvesting is coupled to sortiriggmains, which determines the quality
attributes of the raw material. In general, theveyed actors recognize 4 varieties of jaabi:
lammuiji, dakamiji, Kurnadje and hadinga. Their gwahttributes are based on their size,
color, texture and taste (Tab. 2). Jaabi lammuji daabi dakamji are the varieties mostly
preferred by population for their sweet taste. Tleeg also the varieties used for the
Yaabande cake preparation. The other two varietiedess preferred and they are consumed
only during food scarcity period.

Table 2: Quality attributes ofaabi varieties

Variety Size Color Texture Taste Use

Jaabi lammuiji Small Reddish or violet Acid - Sweet Yaabande
Jaabi dakamiji Small Brownish Sweet Yaabande
Kurnadije big Yellowish floury Slightly bitter

Jaabi hadinga big Dark brown Bitter, astringent

Out of the above attributes, since jaabi is cofldctor consumption, both at home and
commercial levels, the harvesting practice, fromaliy point of view, takes into
consideration the aspect of the grain, which shdadlean, without insect’s attack. These
attributes help to direct storage conditions of gha&ns, either for home consumption or for
market. In this respect, jaabi grains are usuallyserved in bags (plastic or jute) or canaries.
Farmers surveyed recognize that this storage peaatiow good conservation of jaabi grain
up to 3 weeks. But above this period, problemsegfrddation occur, due to humidity and
insect’s attack. In general, for market purposabjarains are usually stored for up to 4 or 5
months.

The jaabi grains intended to market is sold in c(rpsailing) or in bags. The prices vary
greatly, according to area and period of the y&ab(3). In general, prices are low and stable
during the harvesting period (November to Janudmyl rise up after this period.

Table 3: Conditioning and selling price ¢dabi at village level

Conditioning | Minimum price (FCFA) | Maximum price (FCFA)

Cup & 1kg) 50 200

Bag (100 kg) 5 000 10 000
-PROCESSING:

Out of the use of jaabi grains as side-dish, thheynaainly processed in a cake, locally called
“Yaabande” (a round biscuit like product). Thisiaity is the panacea of women (Fig. 6),
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among whichthe majority buy the grains on the market or fiammers, while 30% harve
the grain themselves.

Producer profile

The processing areas are the same as those whesstiray is done, with the same tr
involved. Considering the tribes involved in tprocessing, based on the quantity of je
processed during the production season, 4 tribesiziga, Mofou, Kapsiki ani
Mandara/Kanuri) carry more than 80% of jaabi preedsin the northern Cameroon (Fig.
Though the processing activity occurs in area where jaabi is harvested, some area
characterised by a high level of processing agtivihis is the case of Godola and Mok
towns (Fig. 8), carrying respectively up to 30% &w of the processing activity in t
region visited. The main relents of these towns are Guiziga and Mofou (fod&a town),
and Kapsiki (for Mokolo town), the tribes highlyvimlved in the processing activity. T
Kanuri, other tribe highly involved in jaabi prosésy, are mainly in Mora tow
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Figure 6: Distribution of jaabi processing actors by age
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Processing methods and practices

Yaabande cake is produced, using exclusively J&abmuji and Jaabi dakamji. The
processing goes through pounding of jaabi grain®ktain flour, which is molded and
processed (cooking, roasting or sun drying) int@ab&nde. In general, the cake is produced
using only jaabi flour, without additional ingredis. Meanwhile, some producers add honey
during molding.

From the processing practices observed, four pstogsnethods, originating from three
main tribes (Kapsiki, Guiziga and Kanuri), have medentified (Fig. 9), confirming what
was observed in a previous preliminary study3. \&at the processing method, the main
operations involved are successively: sorting afrgg, pounding of clean grains in a mortar,
sieving to obtain fine flour, molding of the floand cooking (Tab 4). The variability of the
methods is mainly based on the procedure useddo grad to cook the cake. In general the
flour is sprinkled with water, then either moldesing small calabash of wrapped in vegetal
leaves. The cooking is either, roasting on firegii method), or vapor cooking (Guiziga
method), or sun drying (Kanuri method). The Kapsikd the Guiziga methods are the most
encountered.

Depending on the quantity of jaabi processed, thdyction of Yaabande cake is undergone
in 1 to 4 hours. In general, all producers realiggoduction batch per days. The production
rate varies from 4 to 25 production batches pertmon
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Figure 9: Traditional processing methodsJsabiin the northern region of Cameroon
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Table 4: Process description and variability

Workforce (specify

Product

Process . . Variation of Duration per - Quality attributes
L e [ It Y SR material/equipment number and sex per resulting of intermediate
g of the operation material/equipment from the
Operations used . and end-product
used) operation
e Color,
) N * aspect (clean,
So.rtmg, of .Removal of . Cup, bowls ~ 10 min* 1 woman CIe.anjaabl without insect,
grains inadequate grains grains
attack),
* size
Pounded
. Production of . « " .
Pounding abi flour Mortar 10 min — 1.5H 1-2woman Jaabi (flour +
/ core)
* Texture
. . . i fi
Sieving Removal of core Sieve 8 — 10 min 1 woman Fine and ( |ne.ne.ss)
and peels clean flour * Hygienic aspect,
* color
* Cleaning of the
pot
* Pouring of water
mn t[he pot * Cooking pot
Preparation of * Pﬂ_mg.up of (canary) 310 mi 1 woman
cooking pot** twigs in the pot. || 4 w04 twigs - "
These twigs will
* Water
Serve as suppott
for mold
containing the
cake
“]iile]ing of Vapor production | | Cooking pot 10 — 15 min 1 woman Boiled water
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- . Workforce (specify Product . .
. L Variat f -
Process Function/objective grla on .0 Du_ratlon per number and sex per resulting Q“"’!"ty attnblutes
] Materials/equipment material/equipment : ; of intermediate
g of the operation material/equipment from the
Operations used . and end-product
used) operation
(canary)
* Wood twigs
* Water
e Fire
covering of the
inside of molds
Preparation of _w1th wheat ﬂogr, Molds 510 min 1 womnan
the molds in order to avoid
adhesion of cake
during cooking
‘ 'Com'pactlo'n of * Molds . . Molded
Molding jaabi flour in * Water (for spraying 5-10 min 1 woman
cake
molds on molded flour)
Leave§ ook .mepmg of flour Vegetal leaves 5—10 min 1 woman
wrapping in vegetal leaves
* Color
Cooking of the * Fire Yaabande * Texture
. 3 . .
Cooking cake « Wood 3 — 30 min 1 woman cake (flrmnes:s,
compacity,

homogeneity)

* Depending on the quantity of product to proces$ed.value given is the minimum for about 1.5 kgafins (minimum quantity processed)
** For vapor cooking processing (Guiziga procesying
*** For direct cooking of wrapped cake on fire (Kaki processing)
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Considering the volume of Yaabande produced byatiters visited and the monthly rate

production (Fig. 10), it appears that the ntity of Yaabande produced is not related to

rate of production. In fact, up to 60% of Yaabamdeduction is held by actors produci

between 4 and 12 days a month, while some actorkingpalmost daily (2(— 25 days per
month) produce less. The t group is made of actors producing high quantiy patch

while the actors of the second group produce sqadhtity per batch. Out of this variatic

when considering the ratio between the volume albij@rocessed by batch and the quar

of Yaabane obtained, the production yield of Yaabande is ¥@§g of jaabi grain per piec

of Yaabande cake, whatever the production

20%
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12%

10%
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6%
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11111
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10 8 12 6 4 20 3 9 25 7 24 15 5

Number of production per month (days)

Proportion of the total production

Figure 10: Relation between production volume of Yaabande and production rate

From quality point of view, the main techogical steps building the quality of proces:
products are flour production (pounding and sieyiagd cooking. These two steps hi
significant effect on the definition of the qualidy end product. In this respect, pounding
sieving should avoid theresence of particles (84% of the respondents}sand (15% of th
respondents) in the flour, while cooking should ioye the texture (69% of respondents)
color (31% of respondents) of the cake. In thipees quality attributes of Jaabi proces
flour and cake are based on texture, hygienic aspetcolor (Tab. 5). The texture charac
of flour is defined by its fineness and smoothneds|e for Yaabande cake, it is defined
firmness, density (compact) and homogeneity. THeraof the flowr should be whitish ¢
yellowish, while the Yaabande cake should be eithercolate like or whitish. Whatever t
product and the color tone, the color should barced regula
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AFTER (G.A n245025) — Deliverable 1.1.2.3
Survey results: quality attributes for Group 3

Table 5: Quality attributes ofaabi flour and cake

Percentage of responden
Quality attributes

Jaabi Flour Cake (Yaabande
Texture 40.6% 50.0%
Hygienic aspect 25%
Color 12.5% 34.4
Texture and hygiene 12.5%
Texture and color 9.4%
Undefined 15.6

The above quality attributes of proces jaabi products reflect gab processing practices, a
may be affected if these good practices are ngiected. In this respect, the main proble

affecting the quality ofaabi products are due to cooking conditions, and resuliurned
cakes, hard cakes and water hole in cFig. 11).
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©
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(=X

2 30%
s 20%
]
Ke]

£

=

2

bralure
galette galette dure

galette
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Quality faults
Figure 11: Quality problems of Yaabande cake

The burning of cake arise mainly in cooking procebere Yaabande is directly roasted
fire (Kapsiki processing method), while the presen€ water hole on cake occurs in va
cooking (Guiziga mpcessing method) when the quantity of water ingbeis too much. Th
hardness of the cake may be attributed to cookimgliions, particularly long time cookin
Anyway, the good Yaabande cake should be firm,outltrumbling, but not too ha
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AFTER (G.A n245025) — Deliverable 1.1.2.3
Survey results: quality attributes for Group 3

In addition to the above quality problems, other procesgproblems are encountered

actors, with risk to affect either the quality déetend product or its yield (Fig. 12). In tl
respect the presence of dust in flour is the maoblpm encountered, diuto the fact that
processing activities are done outside; thus priodraxessed (flour particularly) are expt
to win which carry dust. The availability of woodrffire, constitutes a significant proble
since, Yaabande is processed in a savannah , highly affected by deforestation. T}
difficulty, certainly justify the Kanuri processingractice, in which sun is used for cook
the cake. Mastering of cooking time is another f[@wb which may arise from woc
availability.

Number of respondents

pbm bois de
chauffe

présence
poussiere temps de cuisson

Processing problems

Figure 12: Main processing problems of jaabi

Table 6 summarizes some main problems experiengedctors and suggested solutio
Storage problems are the only one where actors pawgosed solutions. In fact, wh
adequately stored, Yaabande could be conserven dipbntls for marke!
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AFTER (G.A n245025) — Deliverable 1.1.2.3
Survey results: quality attributes for Group 3

Table 6: Problems experienced during produc

Criteria used to Problems experienced in
Intermediate and | appreciate the quality of | the management of the | Proposed solution for
final products the intermediate or enc- quality of the product this problem
product and determining factors
» Texture (fineness) Presence of dust
JaabiFlour * Hygieni t, Hardness of poundin .
yglenic aspec P g Adequate Packaging
» color Storage
(dry)
+ Color Wood availability
Yaabande cake |« Texture (firmness, Cooking time
. Dry storage and
compact, homogeneity) Storage . .
packaging conditiong

-COMMERCIALISATION:

Jaabi traders are in majority actors above 40 years &l). (13). Female actors a
predominant in the activity. They are mainly in teéailing sector of trading with most 50%
of the respondents, while Men dominate in the wéalke sector (Fig. 1<

30 -
U) -
§ 25
S 20 -
T 15 - m Male
g 10 - H Female
=
>
Z

<20 20-30 30-40 >40
Age

Figure 13: Distribution of jaabi traders by age and sex
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Survey results: quality attributes for Group 3
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Figure 14: Distribution of trading actors according to trading form and sex

The main product sold is jaabi grs, presented, either in cups of about 750 g oramslof
100kg. The prices practiced on the retailing makkeey from 100 FCFA to 250 FCFA fi
cup, and from 3500 FCFA to 9000 FCFA for bags. €heariations depend particularly

the period of year. FroMovember to January, the period of harvesting,pifiees are lov
and almost stable, while from March and above, tissyup

When evaluating, through the difference betweeninguprices and selling prices, the prt
earn all along the trading chairom wholesaler to retailer, the relative means ofifs per

bag of 100 kg, are 1260 FCFA, 600 FCFA and 1340 A;QEspectively for wholesale
intermediary and retailer (Fig. 1
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Figure 15: Apparent relative profit along the trading chain

Fig 15 alsoshows that cup packaging accounts in all stepshefttading chain. This
explained by the fact that, some traders prefevt@uate their products in terms of numbe
cups they represents. These traders usually keiy pnoducts either from the rmer, the
wholesaler of the intermediary by counting the diaiof cups. In this respect, the evaluat
of profit earned at each step shows (Fig. 15) tiatwholesaler earns 25 FCFA per cup,
intermediary, 28 FCFA per cup and the retailer €&k ger cup. In all case, the higher prc
is at retailing level.

Another observation derived from the problems epeed by traders and the solution tl
apply, can explain this variation of profit chaln.fact, the main problem faced by trader
the déerioration of grains during storage (Tab. 7). Tjpieblem is manifested by rotting
jaabi grains. The solution applied by traders cstssieither in storing bags of grains ou
contact of the soil for some actors, or regulanbemmng the bags ancpreading the grain
under sun, followed by sorting to remove bad graifBese operations are usual w
wholesalers storing many bags. Anyway the consempuén the loss of products, at le
partially, and the reduction of profit. Due to tipioblem, whilesalers usually sell the grain
a lower price than the initial defined price; reaschy many of them consider that there is
money in jaabi trading. On the contrary, retailen®ly face this type of problem, since gre
are regularly spread undsun and the necessary quantity is taken to the ehahk this
respect, the level of loss is lower. In generak tluthese storage problems, jaabi grains
rarely stored above 3 or 4 mon
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Table 7: Problems experienced during commercialisi

Intermediate and
final products

Problems experiencec
in commercialisation

Detailled description of the
problem

Proposed solution for this
problem

Jaabigrains

Deterioration o
product during
storage

Rotting of grains

Insects attack

Storage out of conta
with soil

Spreading of grain
under su

Yaabande cake

Crumbling of cak

The Yaabande cake loses
firmness and crumbles; this

seems to be due to shaking

during transport on bike or
in vehicle.

t )
%)ne of the main reasc

of crumbling seems t
derive from cooking
conditions

Hygiene of the
cake

Since Yaabande is usually
distributed without special
packaging, it is exposed to
air and can carry dust.

Packaging of the cak
in plastic bags fo
market:

-CONSUMPTION:

Jaabi consumers are of all age and sex, with inificant predominance of male (Fig. 1
This may be explained by the fact that the graic tre Yaabande cake are usually eate
sidedish, particularly in the afternoon, and the piaetiof this consumption mode
apparently common with ma

Number of actors
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Figure 16: Sex and age profile of jaabi consumers
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Jaabi consumers choose their product, either grain @bdade cake, primarily for its color
(Tab. 8). This attribute is representative of treiceptance of the price of the product. The
jaabi grain should be of red color, while the Yaaband&ecshould have a color tone
yellowish or orange. The terms whitish and choeoliéie are also used to define the color of
the cake. Since the color g#abi grain is indicative of its maturity, the color ¥habande
cake indicates the cooking quality. Secondarylaites concern texture (for Yaabande), taste,
aspect, form and size.

Table 8: Quality attributes ofaabi and Yaabande cake as perceived by consumers

Percentage of respondents
Quality attributes

Jaabi grain Yaabande cake
Color 34.9% 86.3
Taste (sweet) 6.0% 2.0%
Texture 7.9%
Size 6.0%
Aspect (clean and without hole) 2.4%
Form 2.0%
Color and size 28.9%
Color and taste 7.2%
Color and texture 2.0%

1.3 Discussion

The main characteristic ghabi processing system is its diversity, based on Itpbbactices
and on the way that processors manage their nauow@onment. Since the northern part of
Cameroon whergabi is processed, is a savannah region, with highoggalisk in terms of
deforestation and fire wood scarcity, the bakingditions ofjaabi flour into Yaabande cake
can be considered as the main limiting factonjaaibi processing. The Kanuri processing
method, which valorise the abundance of sun in région can be considered as an
endogenous innovation. Unfortunately, in this gcagtthe moulded cake is exposed to sun
without any protection. The consequence is thertaromation with dust, which sometimes
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brings sandy sensation when eating the cake. Thposuto provide to producers, in this

condition may be based on introduction of simpld anactical sun dryer. In addition, the

Kanuri practice has a second limit which is thatieé low firmness of the cake, which seems
to crumble easily. In this respect, it may be asiithat, either the level of sun effect which
might not be enough to favour cohesion of flourtipls to form cake, or the ratio of

sprinkled water and flour, are factors to be takem account.

The cooking conditions of Yaabande as limiting dachay be considered also in Kapsiki and
Guiziga processing methods. The roasting of Yaabatuectly on fire (Kapsiki processing
method) is the main cause of burned Yaabande, wkiokjected by consumers. Though the
vapour cooking technique applied by Guiziga appearthe most reliable method, there is a
need of mastering the quantity of water used tadgee vapour, since it influences the
firmness of the cake, one of the main attribute¥adbande, as perceived by consumers.

Considering quality attribute and acceptance ofbéade cake, out of its texture, the colour is
another attribute considered by consumers. Theegutid not allow bringing out correlation
between Yaabande colours and processing practiga@abr variety. This question may be
interesting to address, in terms of physico-chehati@ibutes of Yaabande colour. Analysis
of the mainjaabi constituents and their behaviour on processinglitions appears then
instructive. In addition, thougjaabi is characterized by an intense biscuit aromajqueatly
the Yaabande cake, it is surprising to note thest dlttribute is not considered by actors to
characterize the quality of the product.

Literature provides significant information on thimlogical properties oFiziphud™"ivi
Indicators of these properties have been foundamé?oonianaabi, particularly its potential
anti inflammatory effeét*. In general, the biological properties of manydsand natural
products are hypothesized from their use in sulbgcor traditional manner by local
populations. The survey gdabi processing and use did not bring any informatimmcerning

a hypothetical local use of this fruit for its kgical or therapeutic properties. This may just
indicate a bias in the targeting of users survegedhe fact that the local populations do not
know the potential use of the product. In the latese, mastering, improvement and diffusion
of the biological properties ofaabi may constitute an interesting scientific question
address, particularly the opportunity to promotecal nutraceutic food.

CONCLUSION

The survey ofjaabi production, processing and use in the northerh @aCameroon has

brought out the fact that this traditional wildifris available for a maximum of four months
in the year. It is processed in a unique produetabande, with four different processing
methods which seem to reflect the way that localcgssors manage their ecological
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environment. Processing and distribution practicemain essentially traditional, with
relatively low quality level of end products.

The findings and observations issued from the sung&e up two research and scientific
questions to be addressed, in terms of the vatmisaf jaabi:

a) Characterisation and diffusion of biological prapes of the product, in order to
promote a nutraceutic food
b) Valorisation of the rich biscuit aroma of the frintbaking.
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