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INTRODUCTION

For the Malagasy, zebu (or beef) is kept to preduneat for consumption. The meat of beef
is subjected to diverse preparation and/or pretiervéechniques. These range from the production
of kitoza (strips of dried meat) to that of « vagarn (fried shredded meat) and of « jaka » (meat
preserved in fat). In countries Sakalava (west aefdifascar) and/or Tsimihety (north), one finds
« maskita », which corresponds more or less witbzki in the process of sun drying or smoking by
fire in the hearth (Raharolahy, 2004).

Kitoza is a traditional Malagasy dish. It consiststrips of meat 20 to 50 cm long and 2 to 4
cm wide. Previously it was considered to be a rolysth. As there is only one market day per week,
one method of preserving the meat is to let itairgt produce kitoza.

Currently, this dish still holds a place of chom® the household menu in Madagascar. And
with the evolution of food technology, some prodsagow make smoked kitoza.

The survey was conducted amongst producers, eetagind consumers of kitoza and the
information obtained gives us knowledge of the fualttributes and the manufacturing processes
of kitoza.

METHOD OF SURVEY

Study area

The surveys were conducted in the Antananariveipce. This area was chosen due to the
fact that kitoza is mainly consumed on the Highkand

Surveys:

The surveys were conducted from 11 March to 13 20yl using a questionnaire which had
been translated in Malagasy (please refer to thechAment). 272 people were interviewed of which
11 were producers, 14 retailers and 258 consumbestotal number of interviewees is less than the
sum of producers, retailers and consumers, because producers also act as retailers.

The producers and retailers were identified bytiwig various districts of Antananarivo,
while the consumers were interviewed at randonhéfokontany of the towns of Renivohitra and
Atsimondrano in the Anamalanga region and the téwironimamo in the ltasy region (please
refer to Table 1).

Table 1: Categories of actors and location of survey

CRIEgES @) Location of survey
actors

Urban area Ivandry, Behoririka, 67ha North East, Andravaaig
Anatihazo Isotry

Peri-urban areaAndoharanofotsy, Tanjombato, Ankadikely llafy

Producers

Urban area Ivandry, Behoririka, Antaninandro, 67ha Nord Eas
Retailers Andravoahangy, Anatihazo Isotry
Peri-urban areaAndoharanofotsy, Tanjombato, Ankadikely llafy
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Town Antananarivo Renivohitra (urban aredjokontany of : Ivandry,
Amboniloha, Behoririka, Ampandrana Andrefana, Amandro, 67ha North
East, 67ha North West,

Town of Atsimondrano (peri-urban ajea-okontany Andoharanofotsy

Town of Arivonimamo (rural area)Fokontany Imerintsiatosika.

Consumers

Data analysis

The data was captured and interpreted with Splitlus 2 software. Information was
obtained regarding :

- For producers :

o the raw materials and food additives

o the manufacturing processes and problems expedeahaing production
- For retailers :

o The criteria of commercialisation and the problegiating to marketing
- For consumers :

o Dishes containing kitoza and the frequency of consion

o The quality attributes of kitoza

0 The social classes who consume kitoza

Table 2 Location of survey and number of persons inteve

. Total number of Number of personsinterviewed
L ocation of survey : iewed
personsinterview Number of Number of Number of
producers retailers consumers
lvandry 33 1 2% 31
Amboniloha 21 0 0 21
Behoririka 30 1 2* 28
Ampandrana 35 0 0 35
Andrefana
Antaninandro 31 0 1 30
67ha North East 27 1 1* 26
67ha North West 23 0 0 23
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Anatihazo I sotry 2 2 2* 0
Andravoahangy 1 1 1* 0
Andoharanofotsy 32 2 2* 30
Tanjombato 1 1 1* 0
Ankadikely-11afy 2 2 2* 0
Imerintsiatosika 34 0 0 34
TOTAL 272 11 14 258

*: The producer is also the retailer
RESULTS

Before presenting the results on the producti@mroercialisation and consumption, it is
important to note that certain questions were netvred or answers were unsatisfactory.

PRODUCTION
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Source: Google Earth Madagascar Map
Figure 1b Location of survey of producers and retailershm peri-urban areas
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Source: Google Earth Madagascar Map
Figure 1c Location of survey of producers and retailerthie peri-urban areas (continued)

Two types of kitoza exist: kitoza from beef ancbka from pork. The interviewed producers
manufacture these types of kitoza only in the srddkem. They are mostly Malagasy from the
Highlands and some are Chinese half-caste.
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63, 6% are male and 36, 5% are females. 18, 2%uBger than 22 years and 54, 5% are 32
or older. Regarding their educational level, 54, f8lfowed secondary studies while 27, 3% studied

at universities.

91% of the producers are married and heads of isnilwhile 9% are single and
independent. The size of households of producessbetween 2 (18, 2%) and 8 (9%) people.

Table 3 Types of kitoza and ingredients

Type of
kitoza Kitoza of smoked beef (72,72% Kitoza of smoked pork (81,81%)
Salt, ginger,garlic
Meat of beef | oil, sugar, papaya Salt. ginoer. garlic
Ingredients (filet, thin (one producer), Meat of pork 'L ginger, g '
i oil and saltpeter
slices) thyme and
saltpeter
: Wholesalers
Place of Butchery | Wholesaler (Petite Ab.attows (Ankazomanga,
purchase of . ) (Ankadindratombo,
. X (Analakely) | Vitesse, Anosibe) : Analakely,
ingredients Alasora et Anosizato .
Tsaralalana)
Beef meat : (_Sarllc and ginger: Porc meat : increase Garlic and ginger:
, . increase betweer .
Cost of increase in between November| increase between
. : January and : :
ingredients August and . and April January and April,
April ; June and
September June and September
September
Quantity of
kitoza
oroduced per 3 to 4kg 5 to 20kg
week
Quality
criteria of 'I;s/nbder, no(tjfatty, colour Tender, colour gold/brown, dry appearance
Kitoza gold/brown, dry appearance
Duration of 1 day (81,81%) to one week 0 0
preservation (9,09%) 1 day (81,81%) to one week (9,09%)

The main ingredients used are salt, garlic andeginQil is used by some producers to retain

the flexibility of the meat. Fresh and tender misadlways used. For beef kitoza, thin slices and
fillet are most often used.

72,72% of producers interviewed make smoked beekz&iand 81,81% produce smoked
pork kitoza. This means that producers could siamdously produce smoked beef or smoked pork

kitoza.

The maximum duration of preservation is one weeksome sell their products within one
day (81,81% of producers) while others sell witbime week (9,09% of producers).
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Manufacturing process

The manufacturing process of kitoza is describetié diagram of Figure 2.
This describes the process used by the producetstree one used by consumers who
produce their kitoza for own consumption.



Producer

Consumer

AFTER (G.A n°245025) - Deliverable 1.1.2.3
Survey results: quality attributes for Group 3

Cut of meat (beef/pork)

v

Cut strips

!

Washin(

!

Add ingredients and mi

{

4% «— | |

v
Marinade

Hanging/drying

A 4

y

Dried kitoza

Smoking

¥

Smoked kitoza

v

[ Cut strips

Sale

Washing

v

Add ingredients and mix

v

Marinade

Drying

A 4

Smoking

v
Smoked
kitoza

A

Dried kitoza

v

v

Consumption

Figure 2 : Diagram of manufacturing process foedi@nd smoked kitoza
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The meat is transported by automobile (73%), byonoytle (5%) or on foot (21,5%) in bags or on a
tarpaulin (transport by motor vehicle). On arrivthle meat is firstly cut and then washed. Whildicgtthe
strips, the fat and the tendons are removed frach s&ip. Then the ingredients are added and miXed.
ensure that the meat is well permeated by the dgnes, the meat is marinated for 24 hours. Aftedsdhe
kitoza is hung for a period necessary to dry thatigenerally one hour for kitoza which is smoKEide dry
kitoza produced in this way keeps several weegsoperly dried.

The dried kitoza could then be smoked. The smokéngone by exposing the product to a heat
source and to smoke. The duration of the operatepends on each producer and could be between5 mi
and 2h 30 min.

The smoking process causes a dehydration of 23ke eaw material.

Smoking is performed in brick smoking ovens, ieeth(metal) or in barrels. The heat source is wood
charcoal or firewood.

The brick smoking ovens measure 2m in height abioh In width. The hooks are situated 1,5m from
the heat source placed in the inner section oftheture. The opening of the oven measures 0,7 7m.
The smoke escapes through a chimney situated aphef the smoke oven. Brick smoking ovens haee th
advantage of being durable.

The ovens made out of drums or barrels each doofsisvo superimposed barrels. The hooks are
situated in the top barrel and the fire in the Iowarrel. An opening is made at the top in whichirec
chimney is placed.

Smoking ovens from sheet metal measure 2m higtnibjong and 50cm wide. The hooks are found
1m above the fire in the internal part of the devithe disadvantage of sheet metal or barrels sakiens
is the tendency to rust.

Note: Cut strips may be sold as it is (withoutidgynor smoking) but this type of kitoza was not
subjected to survey nor analyses.

11
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This section is opened when the temperature is
too high
Thermometer
N
The products to be smoked are placed here.
Two options :

- The smoke does not pass over the
product but through a pipe behind the
oven ; this is rather a drying oven

- The smoke passes over the product

J
~

The heat source is placed in these

cavities

—/

Figure 3: Diagram of a brick smoking oven

12
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Figure 4. Brick smoking ovens

13
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A
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( Opening }
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v

A

Im

Figure 5: Metal sheet smoking oven

The smoke passes over t
. = b W

Figure 6: Barrel smoking oven
The smoke passes over the product

he pro

Therefore smoking ovens are generally construeitd
- an opening for aeration
- a platform with the hooks for hanging the meat
- acavity in the bottom part for the fire

Table 4: Operations during the production of kitoza

: Quality
Duration of quantlty h Equi Prod attributes
Operations | the 0 raw .Ot er gluljpnm=ta Workforce | 0 — of  the
. materials | ingredients | utilised obtained .
operation used obtained
product
Fresh
Cutting into 15 to 20min| 3k Knife, board, One to 3 meat cut Good
strips g bowl, tray, workers into size
strips

15
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Fresh
Washing 15to 20min  3kg Bowl One.to 3 meat cut
workiers | into
strips
Salt : 10
to17g/kg
Garlic: 2
cloves to 2
kapoaka/kg Meat Meat
Adding Saltpeter : | Bowl, gloves well
. : . One salted
ingredients | 5min 3kg 8% salt and wooden seasoned
. ) worker but not
and mix Sugar : one| spoon : and well
. dried
pinch or scented
13g/kg
(optional)
Ginger : 4
pieces
Papaya
Marinade 1to 24h 3kg juice Bowl I'ender
i itoza
(optional)
1h (smoked
Hanging/ kitoza) Hooks. rope One to 3 Sﬁletgd Dry
drying Indefinitely » TOPE | \vorkers i kitoza
(dried kitoza) mea
Smoking
. oven of Salted
Smoking 4omin to metal, bricks, One to 3 smoked T'ender
2h30 . workers kitoza
firewood, meat
coal

The frequency of production of smoked kitoza vafresn 2 (27,27%) to 7 times (18,18%)
per week with a quantity of at least 3 to 10kg perduction to 4 to 20kg maximum, according to
the size and importance of the producer. The maxinperiod of preservation is one week, but
some sell their product within one day (81,81% mfdocers) whereas others sell within one week
(9,09% of producers).

For the majority of the producers, the productsidd on the day of production or the
following day and the problem of preservation tf@m does not apply. Nevertheless, kitoza is
preserved on refrigerated shelves. Apart from ftieblems encountered during production (40%)
are bottle-necks which delay production as welkearcity of the meat, increase in meat price.
Power cuts could also influence the preservatisioge

The most difficult operations during the productmirkitoza are the cutting of meat in strips
(80%), and the smoking (35%). For the first, ibften necessary to sharpen the knife and remove
the tendons while for the second, the smoke andhasato be endured while monitoring the fire.

The know-how of kitoza production is acquired bynily heritage (50%) as well as by
apprenticeships (50%).

16
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Table 5: Problems encountered during production

Intermediary and Quality criteria for the Quality problems Solutions
final appreciation of the produc encountered proposed
Fresh meat cut into| Tender flesh of the meat :
i : : Scarcity of tender meat
strips (tranche fine, filet)
- Correct
Salted but not dried seasoning - Treatment too long
meat - Slightly spicy - Incorrect dosage of
ingredients (salt)
- Tender
Salted and dried meat Meat too dry
- Seasoning

. Tender (37,5%) - Grilled meat

- Colour red or - Meat too salty

golden/brown . .

(37.5%) - Change in quality
70 of the meat at the
suppliers

Salted smoked meat

COMMERCIALISATION

The retailers of smoked kitoza are mostly produteesselves, but some are only retailers.
The criteria are the same as for the producers.

Types of kitoza commercialised:
- Smoked beef kitoza 72,72% (of which 27,3% only citeo)
- Smoked pork kitoza 81,81%
- Other types of kitoza 9,09%

17
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Table 6: Criteria for commercialisation

: Quantity  sold : o Price of sale
Types of kitoza | Place of sale oer month Quiality criteria (kg)
Smoked beef Local - market Gr(()eggntation 20000 - 2500¢
Kitoza (40%) 24 to 30kg ?62 506), good Ariary
0, ! ! —
Home (40%) taste (32,5%) 7,6 — 9,6 euros
Smoked ork Local  market Good 16000 - 25000
Kitoza P (40%) 10 to 240kg presentation Ariary
Home (40%) (60%) 6,15 — 9,6 euros

The products could be vacuum-packed or kept essatcording to the producer. Kitoza is
sold on the same day but it is stored in a refager It is transported by car in bags which are
sometimes placed in a refrigerator.

The place of sale is usually the local market (}@%shops at the homes of the merchants
(40%). For smoked beef kitoza the quantity soldmenth varies between 24 and 30kg according
to the producer and for smoked pork kitoza it v@abetween 10 and 240Kkg.

The quality criteria for commercialisation of theoguct are good presentation and the
smoked taste. The appearance of the product, theowi display, the cleanliness of the shop and
the vendor resorts under good presentation, Sm&keda is more expensive. The price varies
between 16000 to 25000 Ariary (6,15 to 9,6 eurkig)za from beef and pork combined.

Table 7 shows the problems of commercialisatiod #me solutions proposed by the
producers.

Table 7: Problems of commercialisation

Commercialised Problems off Detailed description of th{ Proposed
products commercialisation problems solutions

Electricity failure (powern Problems with preservation 10Norle

Smoked beef kitoza cuts) the products

Smoked pork kitoza | Competition, power cuts  Satesat take place None

18
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CONSUMPTION

The interviewed consumers were found in the Analaga and Itasy regions of the
Antananarivo province.
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Source : Google Earth Madagascar Map

Figure 7a Location of survey of consumers in the urbanezon
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Figure 7b: Location of survey of consumers in the peri-urzane
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The consumers who were interviewed are mostly batvd® and 40 years old and 72,5% of

all persons interviewed were females.
53,9% of the interviewed persons followed soe sdapnstudies and 68,6% are married and

heads of the household.

Dishes consumed with kitoza:

Kitoza is principally consumed with vary sosoaérisoup) or with vary amin’anana (rice
soup with green vegetables) at breakfast or di(please refer to Tables 8 and 9)

Table 8 Dishes consumed with kitoza and frequency of aonsion

Dishes consumed with kitoZ Frequency of consumption(%
Vary sosoa 81
Vary amin'anana 62,1
Vary maina 18,2
Pasta 5,03
Bread 1,16
Tsaky toaka (1) 8,13
Kitoza (2) 7,36
Green vegetables 5,03
Vegetables 3,1
Soup 2,32
Salad 3,1
Hot sauce 0,77

)

21



AFTER (G.A n°245025) - Deliverable 1.1.2.3
Survey results: quality attributes for Group 3

1: as an accompaniment to alcohol; 2: consumeckalon

Table 9 Data on consumption (expressed as percentages)

Frequency of consumption p

Occasion Place of consumption

. week
Dishes
containing |

i 6-7 4-5 2-3 1 " Between | Specia At at street
kitoza times |times |times |[time Seldom Breakfas{ = Lunch Dinng meals occasion | home vendor Restaurant Othe
Vary sosoa (14,9 | 4 26,7 | 22,5 22,3 60,9 11,15 7014 1,8 3,7 oY 174 1,8 1,9
Var_y, 10,5 | 4,8 28 22 34,8 53,7 11,9 65p 4,3 51.9 51,3,9160,6 0,7
amin’anana
Vary maina| 3,6 1,3 255 | 17,71 51,9 7,9 63,7 396 2,2 10,3 9581 4,4 2,2
Pasta 0 6,3 28,8 | 16,3| 48,8 7,2 41,5 30 7,2 24,3 53 10
Bread 50 50 50 50 50 50
Tsaky toakd 52,1 | 47,9 339 | 14,3 58,9 41,1 7,2 66,1
Kitoza 459 | 16,7 | 37,5 10 43,4 43,4 10 20 100
Green 125 | 75 125 | 125 | 625 | 25 100
vegetables
Vegetables 125 | 125| 75 100 62,5 100
Soup 50 50 50 100
Salad 16,7 | 16,7 | 66,7 100 16,7 100
Hot sauce |50 50 50 100 50 100

The quality attributes for which the consumers @egpared to pay more are the tenderness

of the meat, the smoked taste and the cleanlirfebe @roduct and its affordability.

Health effects of kitoza :

- 18,94% of consumers found kitoza to be energising

- 10,71% : kitoza causes blood pressure problems

- 19,15% : kitoza improves appetite
- 6,77% : kitoza supplies proteins
- 22,16% : kitoza strengthens women in labour andhptes the production of breast milk

50% of consumers interviewed consumes beef kitoda24,44% pork kitoza.

In a few households smoked kitoza is consumedthgumajority buy the meat and prepare

the kitoza at their own homes or buy the meat direaut into strips (70%). At home the kitoza

could be dried and kept for consumption throughbet month. Others eat kitoza with rice at the

street vendors. In this case the kitoza is sokliges costing 100 Ariary.

The quantity of kitoza bought by the majority ofuseholds varies between 125g and 250g
with a price of between 700 and 1500 Ariary (0,318 euros) respectively for beef and 1000 to

2000 Ariary for pork meat.

22
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Kitoza is relatively expensive and therefore hooatdh with high (78,68%) or medium
(85,65%) income consume the most. Low income haadshmostly consume kitoza from the street
vendors at the rate of 100 Ariary per slice (aroid) or buy a 125g quantity.

Table 9 shows the frequency of consumption aseaeltt the social class of the consumers.

Table 9: Social classes

1.
Social classes Frequency of consumption of kitoza(%

Low income household 70,93

Medium income household 85,65

High income household 78,68

Depends on social level 0,77

Depends on the ability of each 5,81

DISCUSSION

The technology used to produce smoked kitoza varestly: the producers possibly use a
smoking oven and preservative (saltpeter) whileciresumers or producers for own consumption
hang the kitoza over a fire to smoke it.

No study has been performed on the microbiologaqality of kitoza both during the
production stages and on the final products. Thtear stages during the production of kitoza are
the preparation, washing and drying of the meat.

The physico-chemical quality of kitoza has also get been studied (please refer to
bibliography). This survey shows that research eaming the biochemical characteristics (pH,
water activity, lipid content (Folch), total pheapkalt, D- and L lactic acid, aromatic hydrocaon
(HAP), oxidation level of lipids (TBARS), water, kagen and protein content) and microbiological
properties (pathogens, lactic acid bacteria) i®sgary at the different stages of production.

Special preparation methods (addition of ingredienand the preservation method
(particularly smoking) improve both the biochemichhracteristics and the microbiological quality
of the kitoza.

Smoking, in addition to preservation by drying, difies the organoleptic quality of the
meat: it changes the colour and aroma and hart@iertexture (FAO 1990). The smoking introduces
formaldehyde which acts both as a preservative als¢d enhances the taste of the meat
(http://fr.wikipedia.org/wiki/Fumage).

The smoke produced by the combustion of wood cositingistatic compounds which
inhibit the growth of yeasts and molds on the sagfaf the product (FAO 1990).

Otherwise, though intense smoking could increasestielf-life of the meat, it also has an
unfavourable effect on the flavour and thereforettma quality, notably during prolonged storage
when increasingly unpleasant tar-like aromas dgvéféd\O 1990).

As for salting, it serves to curb the developmeninaro-organisms on the surface of the
product and to remove insects and other paraditaag-van Belkel et al. 2005, Yacouba, 2010).

Regarding the problems discussed by the producmistlze retailers, we propose some
solutions:

- For production : limiting the drying period and atlag the treatment to the quality (taste,
colour, consistency, freshness, ...) required forledaneat ;
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- For commercialisation: increasing the durationhaf shelf-life of the products by improving
the water content and purchasing generators arndrsan case of power failures.

Table 10 summarises the quality criteria of kitozhether it is smoked or dried.

Table 10: Quality attributes

Actors Colour/appearance Consistency/Texturg Taste gﬁgﬁglc
Producers Colour golden/brown Tender/dry smoked
Presentation in
bags and/or in
Retailers Colour golden/brown Tender/dry smoked | window
Cleanliness of
the shop
Dry or .
Consumers Colour golden/brown/red  Tender/dry Cleanliness
smoked meat

CONCLUSION

The beef and pork meat constitute more than 85%etotal available meat. Zebu
represents by far the most important fraction ofddasy livestock (Barbe et al, 1966).
According to producers, smoked pork kitoza is ntoeghly in demand and is also the most
appreciated by consumers. In contrast, beef kitezaost frequently found at household level
where dry kitoza is consumed.
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Abstract

Smoked Kong (wet and dried) is processed in trawaiti way by actors living generally in the
coastline edge. Facing with many problems suchoasl gombustible materials, good smoking
equipment, the activities and the methods of pingswvere developed without big interests on
the smoked Kong products’ quality attributes indtehincome This survey helps from actors to
recognize changes in sensory properties of theiorextt products. From this survey it appears
that the appreciation of the quality of wet smokeong, and dried smoked Kong by the
producers, traders and consumers is mainly basedbsgrvations through a number of sensory
attributes such as colour, taste, flavor, humidcatyo and calibre of these products. Also, the way
to appreciate the quality attributes depends absthé areas surveyed. The improvement of
packaging and storage conditions has also beenegoout by some consumers to influence the
end products. Also, the need of other tools forliuattributes’ control was pointed out by

many actors in this field to raise the added valiuthe smoked Kong.

I ntroduction

The contribution to nutritional quality of food mhacts is essential for consumer health, choice
and preference. Quality attributes depend on a gmadce of nutrients. They have roles in
influencing the textural and sensory charactessid the food because of their physical
functional properties. (Kim et al., 2004; Allagt al, 2007, Augustin and Udabage, 2007).
Indeed, traditional processing practices inducecifipesensory properties to traditional food
products. Furthermore, traditional food producte generally manufactured in many ways
include at home (small scale), small factories, anterprise (semi industrial scale). Lack of
technical tools to control the quality is still batlenge for highly experienced producers in this
field.

Wet smoked Kong and dried smoked Kong are mosthd us different ways in Senegal. Its
major constraints are the quality changes durirgdyetion and storage. Evaluation of wet
smoked Kong and dried smoked Kong qualities’ chargstics is needed for identifying the
guality criteria according to various actors (proeis, traders and consumers) involving. So, link
between the quality properties by different actord the technology used to process the product

as well as the impacts of storage conditions ies&ary.
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Moreover microbiological status of wet smoked Kaoawgd dried smoked Kong, the sensory
quality attributes, and these products’ agreemaitt thhe consumer perception are in embryonic
status. Therefore, the objective of the presentegurs to identify the quality attributes of wet

smoked Kong and dried smoked Kong according taifierent actors’ point of view.

1. Choice of survey zones and sampling of surveyed actors

The survey was done in different zones: Dakar, &mgn Kédougou, Fatick, Mbour and
Ziguinchor according to the recurrent use. Thisiaids justified by the fact that smoked Kong
is processed in artisanal way. The survey zone® wenducted according to previous work.
Preliminary poll has been conducted by visiting pinecessing sites into thirteen (13) zones. In
these zones, the production, trade or consumptiemmastly done by local population. Actors
sample size was set according to Chadare et @8J2ihd Dagnelli (1998)revious works. In

the different selected zones, the proportion obractvas assessed through a random-check on

1207 people (250 processors, 222 traders, andai#simers).

2. Data collection

The survey was conducted on smoked Kong produdeaders and consumers in Dakar,
Bignona, Kédougou, Fatick, Mbour and ZiguinchomirdOth March to 10th April 2011. The
survey was in the form of interviews administerddotigh a questionnaire as well as
observations of the producers at work. A prelimynpoll was firstly done in order to identify
production sites and pre-test the questionnaierviews were conducted in French and local
languages (Wolof, Pheul, Diola, Maure, Sérére amtE} A total of 1207 persons from different
ethnic groups and areas, and both genders atrage®E of 15 years old to 75, randomly selected
were effectively interviewed on the production,degaand consumption of wet smoked Kong,
dried smoked Kong and some very prized dishes witdide smoked Kong, the various
processing technologies, the specific problemsteélao the processing, the storage, the
commercialization and the quality attributes acoagydto the point of view of the different

actors.

3. Data processing and analyses

The collected data were recorded and statisticalyaas by using Excel software.
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4. Quality attributes of wet smoked Kong and dried smoked Kong

During the survey, questions related to smoked Kamdyproducts related quality attributes were
administered to producers, traders and consumehssirsector. The main attributes registered to
raw materials according to the survey, are théhfress of fish useddostly fish were processed
just after pirogue discharge. For the smoked Kdhgir quality attributesare related to the
colour, taste, flavor, humidity ratio and calibtemprovement of packaging, storage conditions
were mentioned by some consumers, producers awgréraon the products acceptability
increase.

The quality attributes identified as determinanibgducers is given imable 1.

Table 1: Determinant factors of smoked quality attribudgproducers (in %)

Type of smoked Kong/attributes color flavor humidity ratig

wet smoked Kong | less dehydrated 75 25 -
more dehydrated 71 29 -

dried smoked Kongless dehydrated 25 - 75
more dehydrated 68 - 32

From Table 1, the quality attributes by tradersahebon the type of smoked Kong.

For the wet smoked Kong, the dehydration did nainge to much the quality attributes
perceived by traders. So, the less and more detfegbiraet smoked Kong showed that color
(73.2% in average) was the most pronounced by peducompared to flavour (26.8% in

average) and humidity ratio (not cited).

For the dried smoked Kong, producers appreciatea tmamidity ratio (75%) compared to color
(25%) the in the case of the less dehydrated. Whéecolor (68.3%) dominated the producers

choice in the case of more dehydrated smoked Kgamst 31.7% of humidity ratio.

Quality criteria vs. selling price for traders weetated to preference and thable 2 shows the

most pronounced preferences according to the twa & smoked Kong.
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Table 2: The preference by traders to the different kihdmoked Kong.

Preference number of tradersinterviewed
wet smoked Kong 56
dried smoked Kong 20
semi dried smoked Kong 9

Most of traders (56) interviewed claimed that adyjsmoked Kong should be wet. For the dried
one, 20 traders interviewed have displayed affiveatesponse. While for the semi dried
smoked Kong, 9 traders have had their choice drhise results showed that water content is an
important quality attributes for traders choicetbe smoked Kong. ITable 3, the reasons of

smoked Kong preference are mentioned for traders.

Table 3: The reasons’ preference by traders to the diffekigrat of smoked Kong.

Smoked Kong reasonsfor the preference | number of tradersinterviewed
wet smoked Kong good conservation 1
client taste 55
dried smoked Kong good conservation 17
client taste 2
semi dried smoked Kon@ood conservation 1
client taste 3

From this table, client taste (55 persons intere@mvas the main reason for traders’ choice of
wet smoked Kong. In the case of dried smoked Kajapd conservation was the most

pronounced quality attributes according to trageeserence.

The quality attributes are representedTiable 4. The color and humidity ratio are more
pronounced (taken alone). Their interactions whih ftavor are also appreciated by many traders

interviewed.
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Table 4. Quality attributes by traders and clients to thedent kind of smoked Kong.

Area surveyed From clients surveyed
color flavor | humidity
Thiés wet smoked Kong flavor 1 0 0
humidity 0 2 0
dried smoked Kong color 1 0 1
humidity 0 2 3
From traders surveyed
wet smoked Kong humidity 0 5 1
dried smoked Kong humidity 0 5 5
From clients surveyed
Bignona color flavor | humidity
dried smoked Kong color 4 5 4
humidity 0 0 1
From traders surveyed
dried smoked Kong color 4 1 8
humidity 0 0 1
Ziguinchor From clients surveyed _
color flavor | humidity
wet smoked Kong color 12 0 4
flavor 0 5 0
humidity 0 0 41
From traders surveyed
wet smoked Kong color 21 7 5
humidity 0 0 31

The color and humidity ratio are the most importguality attributes according to traders and
clients interviewed in the dried smoked Kong and sraoked Kong. The interactions of these
two quality attributes with flavour were highligkitdy some traders and clients. The perception
of the quality attributes mentioned depended onatieas surveyed. For example in the case of
dried smoked Kong, traders from Thiés gave morentitin to humidity, flavor and their
interaction than in Bignona where the color andntsraction to flavor and humidity ratio were
more pronounced by traders. The same trend coutdberved in the case of wet smoked Kong.
These results showed that the locality influencedl thhe perception of quality attributes from

actors surveyed.

The consumers appreciated the final products ofsweiked Kong and dried smoked Kong in
the same way. The criteria the most appreciateaddnsumers are color and humidity ratio
(Table 5) in the two kind of smoked Kong selected. But lne large scale, the consumers

associated the five attributes quality such asrgdiamidity, taste, flavor and caliber for the

6
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appreciation of the wet smoked Kong. While for threed smoked Kong, the flavour did not

influence too much the .

Table 5: Quality attributes of importance to consumer fooked Kong

Quality attributes coloﬂ humidityratib calibdr tas \flavor
Wet smoked Kong

color 154 26 18 5 2

humidity ratio 34 17 5 8

caliber 30 1 3

taste 9 3

flavor - 17
Dried smoked Kong

color 55

humidity ratio 19 21

caliber 16 17 20 - -

taste 2 4 3 1 -

In spite of the humidity ratio, which makes diffetehe two kind of smoked Kong, the color is

determinant for the consumer choice.

From all actors interviewed, an increase of smoKemg added value will be set on two
attributes: caliber of the fish because more thk & big and more the smoked Kong is plump.
The second attribute will be in concern to the tgp@ackaging. This last will help to improve
the shelf life of product and bring additional gaatly of product security (absence of maggot,
stabilization of Total Volatile Nitrogen (TVN) ratifor the wet smoked Kong; absence of mold
and stabilization stabilisation of Total Volatilettddgen (TVN) ratio for the dried smoked Kong.
However, additional criteria quality attributes’ntmls have been pointed out to really increase

the added value of the smoked Kong.

Conclusion

Survey findings showed that colour, taste, flavioumidity ratio and calibre are the main
attributes used by the actors (processors, tradedsconsumers) to appreciate the quality of wet
smoked Kong and dried smoked Kong. But accordinthéoproduct some quality attributes are
more pronounced than other and can influence thieg@rices. However most of the actors
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need improvement on quality attributes by adegpat&kaging and storage conditions especially

to wet smoked Kong and dried smoked Kong for ingireathe shelf life.
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Abstract

Lanhouin, a Beninese traditional fermented fishgaserally processed in rural and informal
small scales plants. The activities are mainlyiedrout by illiterate women as the major
actors. A large number of women are engaged iptbeuction and the commercialisation of
Lanhouin and this constitute for most of them th@msource of income. High amounts of
Lanhouin are produced due to high demand at ndtemaé regional level. The survey also
revealed that different variants of technologiesemesed to produce Lanhouin but all the
processing methods were developed at home and veypents were based on the
observations of actordhe quality attributes used by processors as aglby traders and
consumers are mainly based on observations thrauglmber of sensory attributes such as
the colour, texture, aroma, consistency of flestd #re general appearance of the product.
Other attributes such as taste, absence of fora@jter were mentioned by some actors. The
lack of packaging has also been pointed out by soomsumers as a negative aspect for
Lanhouin handling. For consumption, slimy saucejetable sauce and tomato sauce are the

most popular dishes containing Lanhouin with pdediteerapeutic effects.

I ntroduction

Fisheries play an important role in the social andnomic lives of large numbers of people
around the world, many of whom are among the poaed most marginalized people in
rural communities. In Benin, fisheries are a sigaifit economic sector with annual
production estimated at 7291 tons in 2008 for nmaeit fisheries (DP, 2009). Fisheries

generate many employments such as fish harvestiagessing and trade.

However, post harvest losses of fresh fish araneséid to be about 20 % in West African
countries (Horemans, 1998). While in developed tiesthe practice of cold storage limits
the problem posed by the extreme perishabilityist,fin tropical regions, particularly in
West Africa, traditional processes such as dryisglting, smoking, fermentation and
combinations of these treatments are used for fifedh preservation (Laurent, 1981;
Essuman, 1992; Anihouvi et al., 2005). Saltedn@arted and sun dried fish is generally
known as “fermented fish” (Beddows, 1985). Fermerfish is any fishery product, which

has undergone degradative changes through micoglical and enzymatic activities either in



the presence or absence of .seéinhouin, a Beninese traditional fermented fishmisstly
used as taste enhancer and flavouring agent in mges of dishes including dishes of
European origin. The major constraints faced widmiouin and Lanhouin-like products
processing include the processing methods as wehequality of the product (Sanni et al.,
2002; Anihouvi et al, 2006).

The present field investigation work carried outotigh a survey conducted on actors of
Lanhouin sector aims to give a better understandingthe processing technologies of
Lanhouin, the raw materials and other ingrediestdito produce Lanhouin, the definition of
quality attributes according to the actors of Lamhasector, the different consumption forms
of the product and the specific problems related tihe processing, storage, and

commercialization of Lanhouin.

1. Survey methodology

1.1. Choice of survey zones and sampling of surveyed actors

The survey was done in Grand-Popo municipality (BigThe choice of this area is justified
by the fact that Lanhouin is a specific condimeantXwla and Mina ethnic groups who live
in that area (Anihouvi et al2005). The choice of the survey zones was dooerding to a
list established during a previous work. All th@gessing sites in the list were visited during
a preliminary survey and then three districts ia thunicipality were selected according to
their location (coastal zone) and the main actidibye in the zone (lanhouin production as
major activity). Actors sample size was set acewydio Dagnelie (1998) as described by
Chadare et al. (2008). In the different selectestridis in Grand-Popo municipality, the
proportion of actors was assessed through a ramh@tk on 534 people (140 processors,
138 traders and 256 consumers) (Table 1).

1.2. Data collection
The survey was conducted on Lanhouin processa@deins and consumers in Grand-Popo
municipality from 18 March to 18' April 2011. The survey was in the form of intewie
administered through a questionnaire as well agrghtons of the processors at work. A
preliminary survey was conducted in order to idgnproduction sites and pre-test the

questionnaireInterviews were conducted in French and local laggs (Xwla, Mina and



Pedah). A total of 534 persons (140 processors,trigiers, 256 consumers), from different
ethnic groups and localities, and both gendersaabus ages (young, adult, old) randomly
selected were effectively interviewed on the constion of Lanhouin, the various processing
technologies, the specific problems related to tpeocessing, the storage, the
commercialization and the quality attributes acoaggdo the point of view of the different

actors of Lanhouin sector.

1.3. Data processing and analyses

The collected data were recorded and statisticalyaas were performed using Sphinx survey

plus’ (version 4.5) software.

Table1l: Survey logistics

Number s of actors surveyed

Total number of

Areasurveyed  actorssurveyed E%?jzirerosf N;’rrzggsOf ';'(;Jnfgl?g e?é
Agoué 275 57 53 165
Avloh 78 24 25 29
Grand Popo 105 52 10 43
Comé market 19 0 14 5
Djodah market 41 7 20 14
Aného market 16 0 16 0

534 140 138 256

Total
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2. Results
2.1. Production

2.1.1. Processor profile (socio-cultural characteristics)

All the one hundred and forty (140) processorsrinsved were female aged between 25 and
65 years (Fig.2). The majority of them (99.3 %)married with fishermen or has family
relationship with them. In general, they havewa &mucational level. Most of them (61.4 %)
had no formal education; 32.1 % had primary edonagind very small number of them (6.4
%) had secondary education. The production of Laimthin Grand Popo municipality is
mainly done by heiress (88.6 %) and those (11.4v#@ received the knowledge from their
friends. The main ethnic groups involved in thedwction of Lanhouin in the survey zones
are: Keta (42.1%), Mina (36.4 %), Xwla (17.1 %)dRe (1.4 %) and a very few numbers
(2.8 %) of Fon and Adja.



For 91.4 % of them, the production of Lanhouin ¢bates thei main source of incoméAll
the processors interviewdd00 %) producedermented and sudried Lanhouin,some of
them (87.1%)produced fermented ainon dried Lanhouimvhich is mainly sold to ‘holesaler
and a very smakhumber (1.4 %) produceLanhouin zoéké (non dried Lanhouin ferment
for 24 h) mainly during scarcity periodclaimed by 66.7 % of thenor to make more money
(claimed by 33.3 %of then). Fifty one point seven percerf6l.7 % of processors
interviewed claimed thabhe production oLanhouin depends on tlavailability of fish an
for 97.1 % of them, thisonstitutes a method of preservationfreshfish, whilst 7.8 % of
them mentioned that the processing of Lanhouin valarisedform of rotting fishes Other
names of Lanhouin mdoned by theprocessors interviewed areathouinhoui or Lanpipi
(claimed by 70.7 %f respondents), aya (claimed by 48.6 %f responden) and Landodje
(claimed by 44.3 %f responden).

Three categories of processors were iden: the large scalg@rocessors (41.4 %) wt

produce between 300 and 3! kg of Lanhouin or more pemonth, the medium scale
processors (22.9 %) who produce between 75 andk0&f Lanhouin per month arthe

small scale processors (33.6 %) who produce less#t kg of Lanhouin per mon (Fig.3).

m25-30 m31-35 m36-40 m41-45 m46-50 m51-65 65+

1% 4%

Fig. 2: Percentac of distribution of processors according to
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Fig.3: Categories of processors involving in Lanhouiodurctior

2.1.2. Raw materialsand other ingredient used

All the processorsmterviewed (100 %claimed that they only usddesh sedish and salt as
the main raw raterials for Lanhouin processing. Howevproducts such apetroleum,
insecticides angbeel of lemonwere used by 39.3 %, 10.0 % a#® % of the processors
respectively, in order to preci the product from flies and maggatdestationduring drying
step and storage perioAccording to the processors, different types oh femd differen
types of salt are used for Lanhouin processing. fidiees are generally bought at the be
from the fishermen; the salt and other ingredients arel@ased on the production site ol

the markets.

Fish

The survey showed that different types of seadighused for lanhouin processiand those
indicated by the processors are showed in Ta2. The majority (95.0 %) of processc
claimed thathey mostly used Cassava croalPseudotolithusenegalens); this is followed
by Lasser African threadfinGaleoide decadactylus(claimed by 88.6 %, Atlantic bumper
(Chloroscombrus  chrysur) (claimed by 87.9 %), kingfish/Spanish macker
(Scomberomorus tritdr(claimed b' 81.4 %) and Crevalle jaclkCaranx hyppc) (claimed by
77.1 %). In contrastosne of the processors (5.1 %) said they usedradl of fish to produce

Lanhouin because they do not have adequate comsliitopreserve the fresh fis



About the quality criteria of fresh fish, the maijpr(97.6%) of processors interview
claimed that they liked to use lean fish, becaosdefan fish a little aiount of salt is neede
while fatty fish usually neest more salt to produce the same amount of LanhHowever,
66.0 % of processors mentioned that Lanhouin prediueith fatty fishes issold more

expensive than the omdtained from lean fis.

Consideing the variation of the price fish, most of processors (6986-1 %) mentione
that the price of fish is constant frcDecember to February; aiidincreases fronMarch to

July (60.981.7 %) and followed down froiSeptember to Novembét5.7-80.1 %) (Fig.4).
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Table 2: Types of fish commonly used in Benin fmHouin processing

L ocal names Common names Scientific names

Agbanmadoui/Zadoui Kingfish/spanish mackerel Scomberomorus tritor

Ahoué Boga shad Athmalosa fimbriata
Ekan/djoke Cassava croaker Pseudotolithus senegalensis
Fiovi Senegal jack Caranx senegallus

Finvi Blackmouth croaker Pentheroscion mbizi
Fohomé Wide-eyed founder Bothus podas africanus
Gbohloué Milk shark Rhizoprionodon acutus

Glanmatan/kobi

Guinfio/guinlonou

Longfin pompano

Royal treadfin

Trachinotus goreensis

Pentanemus quinquarius

Handje Goean snapper Lutjanus goreensis
Hawui Bigeye grunt Brachydenteus auritus
Kanflanvi West African ilisha llisha africana

Kokouin Bastard grunt Pomadasys incisus
Kpankpan Crevalle jack Caranx hippos

Kplouloui Atlantic rubyfish Erythrocles monodi

Lipa Largehead hairtail Trichiurus lepturus

Lizi Guachanche barracuda Sphyraena guachancho
Manvi Sardinella Sardinella aurita

Oloto Flying gurnard Cephalacanthus volitans
Oungogba African moonfish Selene dorsalis
Sika-sika Congo dentex Dentex canariensis
Sinkplin Round scad Decapterus punctatus
Tchikoué Lasser african threadfin Galeoides decadactylus
Tchochovi Guinea croaker Pseudotolithus epipercus
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L ocal names Common names Scientific names

Zozrovi Atlantic bumpe Chloroscombrus chrysur

Salt

According to the processors, two types of saltusm@d for lanhouin processinthe solar salt
obtained from lagoon or sea water (used by 87.9%protessors interview) and the

imported salt (uselly 12.1 % of processors). Considering the mosbomat criteria used t

appreciate the quality of salt, 86.5 % of processterviewed mentned the salt should be

coarse salt and its colour shouldwhite (claimed by 88.6%f responden) while for 11.5%

of them the colour should be rus red. The Fig.5 showthe variation of thqpurchase price of
salt during the year. Most of processors (-75.8 %) mentioned that the price of sal

constant from September ecembe, decreases from January to Apg#l7.3-84.1 %) and
then increases from may august (48-78.1 %).
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Fig.5 : Vairation of purchaserice of salt during the ye
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Other ingredients

Three different types of products (petroleum, migtaf insecticides or mixture of petroleum
and insecticide), and peel of lemon are used asdignt. Some of the processors interviewed
(49.3%) claimed that they put some drop of petmwleor a mixture of petroleum and
insecticide into the water used to rinse the femeebriish before the drying step. Some of
them (10 %) sprayed the salt with the petroleurthermixture of petroleum and insecticides
before the salting in order to prevent the fishrfrblowfly and maggots infestation. Peel of
lemon is also used by other processors (4.9 %) tdugs gasoline which can prevent

Lanhouin from maggot infestation.

2.1.3. Processing of fresh fish into Lanhouin

All the processors (100%) interviewed claimed tinet processing of fish into Lanhouin is a
very laborious and time consuming process. For 94.4f them, the fish is collected in a

basket or a bowl after buying and covered withaddhes for transportation to the processing
sites. According to the processors interviewed tthesportation is done by foot (96.4 %), by
motor bike (8.6 %) or by car (1.4 %).

According to 91.4 % of processors, Lanhouin shdaddprocessed with fresh fish; however
7.8 % of them mentioned that rotting fish can ddsaused but in that case the ripening step is
no more applied (Fig 6). For Lanhouin processimg fresh fish is scaled, gutted using a
knife or scissors and then arranged in a bowl,skdtaa basket lined with cement, a can, a jar
or a plastic barrel, then covered with old cleadkethes, and left at ambient temperature for
ripening during 11-24 h (Table 3). The ripened islhen washed and arranged in basket for
draining. Dry salt is rubbed into the gills, thdlpeavity and on the surface. After this step,
three (3) variants were observed for the fermemnasitep: fermentation in aerobic condition
using basket as fermentation material (observedh \BiD% of processors interviewed),
fermentation in semi aerobic condition using a kasked with cement, a can, jar or a plastic
barrel as fermentation material (observed with 5b% processors interviewed) and
fermentation in anaerobic condition, for which fish is buried in the ground (observed with
17.2 % of processors interviewed). Thus, throughgbrvey it appeared that the fermentation
in semi-aerobic condition, followed by the fermeima in aerobic condition are the two

mainly processing techniques used by the processersiewed.
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For the fermentation in aerobic condition, the mg@ and salted fish is arranged in a basket
and covered with cleaned old clothes and allowedetmment at room temperature for
minimum of 3 days and maximum of 8-9 days. Somedimeecond salting is done at the first
two days of fermentation and fermentation allowedgtogress until the last day before sun
drying step.

For the fermentation in semi aerobic conditionripened and salted fish is arranged in a can,
a tank, a jar, a basket lined with cement or atjgldsarrel and allowed to ferment at room
temperature for minimum of 3-4 days and maximur-8fdays.

Sometimes, the ripened and salted fish is immersadcan, a tank, a jar, a basket lined with
cement or a plastic barrel containing the exudakgained from a previous fermentation and
allowed to ferment at room temperature during tmaes fermentation time.

Concerning the fermentation in anaerobic condititve, ripened and salted is arranged in a
jute sack and buried in a 2 meters depth hole Hoded to ferment for a minimum of 15-16
days and a maximum of 25-30 days.

At the end of fermentation, the fermented fish @asmoved, rinsed with water and with or
without some drops of petroleum or a mixture ofetigide and petroleum or a mixture of
insecticide, and sun dried on a flat basket (P2)ta mat, drying bed (terrace, Photo 2), a
cloth spread on the ground, a drying hangar (PBpfor minimum of 1 day and maximum of
2 days. Then the fermented and dried fish, Lanh@ujpackaged in a basket lined with old
cleaned clothes or cement papers, in jute bag tachad with an old fishing net. In general,
for the three types of fermentation (aerobic, seeidbic and anaerobic conditions) when
rotting fish is used as raw material, the fishirectly salted and allowed to ferment (claimed

by 11.4 % of processors)

13



Considering the amount of Lanhouin proc&ssed per productlon thelargescale
processor s produce 20-188 kg, while thegias : ale processors

Photo 2: Sun drying of Lanhouin
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Raw material (fresh fish) Raw material (rotting fish)

Dressing (scaling,
gutting, remaval of gills)

Dressed and
Soft fish

Dressed fish

Ripening

(11-24 hrs)

y

Dressed and
Soft fish

Salting (Application
of dry salt)

F

Y

Soft and salted
fish

Fermentation in semi aerobic
condition (3-9 days) in tank,
can, jar, basket lined with
cement, plastic barrel

Fermentation in
aerobic condition
(3-9 days) in basket

Fermentation in
anaerobic condition (15-
29 days) buried in
ground

Rinsing with water

Non dried Lanhouin

Sun-drying
(1-2 days)

Lanhouin

Fig.6: Flow diagram of Lanhouin processing
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Table 3: Process description and variability

Process Function/objectiv | Variation of Duration per Workforce (specify Product Quality
_ e of the Materials/equipment | material/equipment used| number and sex per resulting attributes of
Operations operation material/equipment from the intermediate and
used) operation end-product
Fresh fish
Washing Elimination  of| | Bowl, basket, can unknown (2 -5) females astéd fish
foreign matter
Dressing Elimination of Knife, scissors, unknown (2 -5) females Dressed fish
(Scaling, scale and viscera |bowl, basket, flat
gutting) basket
Dressed fish
Ripening Softening of Basket, bowl, cloths, (2-5) females Soft fish Soft texture
(h) fish tissue due to| |can, jar, basket lined
enzymatic and with cement, plastic| |11-24 h
microbial barrel
activities
Soft fish
Washing Elimination of Bowl, basket, can , unknown (2 -5) females Washed Soft | Soft texture,
foreign matter fish clean
and sticky aspect
on the skin
Salting Reduction of Basket, can, bowl|, | unknown (2 -5) females Salted fish
water content and | basket lined with
microbial growth| |cement
Salted fish
Fermentation Partial Basket, clothg, | aerobic condition (2 -5) females Fermented Soft texture /
degradation of heavy stones, tank,|(3 -9days) (1-2) males fish limp and spongy
fish tissue basket with cement | semi aerobic condition Consistency of
through layer, can, plastic |(4-9 days) flesh, Strong an

enzymatic and

barrel, jar, hoe, holg

anaerobic condition

|®N

non repugnant
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microbial
activities

jute bag

15- 30 days

aroma

Fermented fish

Rinsing Reduction of salt | Bowl, basket, can Unknown (2 -5) females Fermented
content fish
Elimination of
foreign matter
and sticky aspect
on the skin
Sun-drying Reduction of Flat basket, mat, 1-2 days (2-5) females Lanhouin Soft texture /
water content drying bed (terrace) limp and spongy
cloth spreacbn the Consistency of
ground, drying flesh, Strong
aroma , Bright,
shining colour
Packaging clothes, basket, jute| |unknown (2 -5) females packaged
bags, fishing net product
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2.1.4. Quality attributes of inter mediate products and Lanhouin

The quality criteria used to appreciate the intetiate products (ripened fish and non dried
Lanhouin) and the end product Lanhouin are seenbetothe same. Thus, 97.1 % of
interviewed processors claimed that a good ripdisbdshould have a soft texture and firm
flesh; in the same way, a good non dried Lanhohoukl have the similar texture. For dried
Lanhouin most of processors (72.1 %), traders @8).and consumers (97.3 %) interviewed
claimed that a good Lanhouin should be bright dndliisg in terms of colour to be attractive.
About 74.3 % of processors and 38.7 % of intervebwensumers responded that a good
lanhouin should have strong aroma but not repugndaie 22.5 % of interviewed traders
asserted that a good lanhouin should have a stommga. These results showed that for
consumers and traders, the aroma is not importamdriteria because most of consumers
interviewed (61.3 %) and traders (77.5%) did netgheir opinion about it. Around 85.7 %
of processors, 86.2 % of traders and 98.0 % of woess interviewed claimed that a good
Lanhouin should have a soft texture, firm and sydiesh for good dispersion in the dishes.
In addition, the majority (86.2%) of traders saiattthe flesh of a good lanhouin should be
lightly hard for long preservation. Moreover, 754of interviewed consumers and 23.2 % of
traders insisted that Lanhouin should be free fdwad flies and maggots (larvae) to be safe
for consumption. Other attributes such taste (ctairby 38.7 % of consumers), absence of
foreign matter (claimed by 67.6% of consumers) weeationed by some actors. The lack of

packaging has also been evoked.

2.1.5. Knowledge on ripening and fermentation

Considering the fermentation time, most of proces$80.0 %) claimed that the fermentation
time varied with the types of fish and the statdére$h fish used. Then they asserted that the
fermentation time is longer with fatty fish and ligh. In contrast, for 90.3 % of them there
is no relationship between the fermentation time thie amount of salt used the quality of the
salt and a particular period of the year. For 9% %f processors interviewed the end of
ripening period of fish is known by the whitish cot of the gills and its soft texture
appreciated through the suppleness of the fish lmodyhen they press the flesh with their
fingers or when they heard a noise when they ptigiened fish in longitudinal position For
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the end of fermentation, most of processors (88)6méntioned that the fermented fish

presents soft texture but with more consistentfeesd strong aroma.

2.1.6. Important operationsand problemsfaced and need for improvement

About 88.6 % of processors interviewed mentionext the bad execution of ripening and
salting would have a negative effect on the quatitylanhouin, on both sensorial and
hygienic aspects (a hard texture of the end produnct presence of maggots in the product).
Also 83.6 % of them claimed that dressing, washiipgning and salting seemed to be the
most difficult operations (time consuming operasipnin addition, dressing, washing and
salting can cause injury to them (claimed by 82.Bffém the spine of the fish. Some
processors (36.4 %) suggested the consumption l&f fori the odour during the ripening
operation. Most of processors interviewed (72.9 &&p indicated that the presence of
maggots (larvae) in the ripened fish and the fpraduct is a big quality problems they faced.
In addition, 43.6 % of processors claimed that dones the colour of Lanhouin became
dark and they attributed this to a bad drying pssd@able 4).

Other problems faced by the processors are thiewtff for fish supply (claimed by 16.6 %);
some of them mentioned they had head ??? achenédddy 55.7 %) and general tiredness
(claimed by 60.7 %). About 78.5 % of them said tialy need training and cooperation for
the improvement of the processing method and a gao#aging for the end product. The
majority of them (92.1 %) do not make any suggestdout the improvement of the
equipment they use, but 62.1 % wish to have a tradich can allow them to continue the

production of Lanhouin in good condition.

According to 96.4 % of processors, the exudatesiificoming out from the fish due to the
salt) obtained from the fish during the fermentatie thrown or buried in a hole. Small

numbers of them (3.6 %) used it to prepare sauces.

2.1.7. Selling price of Lanhouin

The selling price of Lanhouin depends on purcha®e pf raw materials (claimed by 71.4 %
of respondents) and the scarcity period (27.1 %espondents). According to 90.7 % of
processors interviewed, the added value of Lanhmurelated to the quality attributes such
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as the soft texture, the spongy consistency andrigat shining colour of the flesh. Most
processors interviewed @& %) mentioned that the market demais high to serve inside
markets(home market, Comé market) and outsmarkets(Aneho market, Djoda marke
Considering the variation of the sell price of lanhouin, most of process (69.7-86.1 %)
indicated thathe selling price of lanhouiis constant from December E@bruary, increased
from March to July (60.81.7 %) and followed down from August tooMdember (45.7-80.1
%) (Fig.5).
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Fig.5 : Variation ofsellingprice of lanhouin during the yeaccording tcprocessors

interviewed

2.1.8. Preservation

The major problem in relation with the storage he tspoilage of lanhouin (68.8 %

respondents) due to presence of maggot and othes tyf insects in the product, and 1
because of the lack of appropriate packaging natefio reduce the conseqices of this of
problem most of processors (88.6 %) packaged the producement paper and some
them (29.3 %) sprayed the packaging materials @iasiothes etc..) with petroleum

insecticide or a mixture of petroleum and insedt before packaging.
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About the duration of storage of Lanhouin 67.0 %lafye scale processors interviewed
stipulated that the dried Lanhouin could be stoi@ 75-120 days while the non dried
Lanhouin could be stored for 90 -180 days (claifg®2.1% of them).

Table4: Problems experienced during production

Criteria used to Problems experienced in
Intermediate and final appreciate the quality of the management of the  Proposed solution for
products the intermediate or end- quality of the product and this problem
product determining factors
Washing
Ripening fish Soft texture and spongy Presence of maggots
Consistency of flesh Peel of lemon
Soft texture and spongy Used of high
Consistency of flesh, quantity of salt
Bright and shining Used of petroleum or
Non dried lanhouin colour Presence of maggots mixture of insecticide
or mixture of
Strong aroma insecticide and
petroleum

Peel of lemon

Soft texture and spongy Used of petroleum or
Consistency of flesh, mixture of insecticide
Bright and shining Presence of maggots, ggtrpcl))l(éldrrﬁ ZI]d

Dried lanhouin colour, insecticide

Strong aroma
g Dark colour Peel of lemon

Adequate drying
process

2.2. Commercialisation

2.2.1. Tradersprofile

One hundred thirty eight 138 traders (30.6 % of ebalers, 47.7 % intermediate sellers and
21.7 % of retailers) were interviewed during thevey (Fig.7). Both gender comprising 96.4
% of female traders and 3.6 % of male was interggkwMost of them are aged between 20
and 65 years old (Fig 8). The trade is done byetkfiit ethnic groups including, Mina (38 %),
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Keta (33 %), Xwla (12.3 %Redal (10.1%) and by few numbeo Saxwe (2.9 %)Haoussa
(2.2), Adja (1.4 %), Watchi (1.4 9 and Fon (0.7 %), (Fig.9Most of them (96.4 %)
commercialized mainlyried Lanhouin followed by Lanhouin zodékélgimed by22.5 %)
and non dried lanhouirclaimed by12.3 %).

Fig. 7 : Categorieof traders involving in Rnhouin commercialisati

m20-24 m25-30 m31-35 m36-40 m41-45 m46-50 m51-65 m65+

1% 3% 5%

Fig.€ : Percentage distribution of traders age
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Fig 9 : Differentethnicgroups involvedn lanhouin conmmercialisatic

2.2.2. Problemsrelated to lanhouin commer cialization

A number of problems related to the commercialoratf lanhouin are evoked by the trad
interviewed. These includdumps in sale (68.8¢ mainly during the plenty periocclaimed
by 21.0 % of processorsgpnsequently the product is sold under the normaé gclaimec
by 61.0 % of thern Another problem evoked is tlcompetitivity with a type of Lanhouii
called Lanhouin Dakar importefrom Senegal (claimed by 22.4 &6 processol) and non
suitable place for sale (17.2) because ttell under the sun. Songiggestions concernir
those problemsvoked were enumerated sucftheregulation of the productic and pricing
(claimed by 18.1 %)n addition50.8 % of them claimed they hagenfiderce that there will

be a changehe lack of training is also evoked by th

2.2.3. Preservation and storage period
Most of traders interviewe(65.2 %) claimed that they packed Lanhouin clothes or in

cement paper and jute sack (21.7 %). Some of trechthat they sprayed loincloth a
basket with petroleumlg.1 %) or with pesticide (3.6 %) to protect thedarct from insect
infestation. About 70.3%f wholesalersclaimed thatthe storage durain of Lanhouin
varied between 45 anl0 days for the dried one, and-100 days for the non drie
Lanhouin (claimed by 62%).
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2.2.4. Quantity and variation of the selling price of lanhouin

Three categories of traders were distinguished ascWholesalers (30.6 %) who buy (221-
4160) kg or more of lanhouin from processors f&@1(RP00-4 160 000) FCFA or more and
sell it for (411 000-7 771 000) FCEAr more per month, intermediate sellers (47.7 %) w

buy (110-220) kg of lanhouin from processors analesalers for (110 000-220 000) FCFA
and sell it for (170 000-400 000) FCFA per monthd aetailers (21.7%) buy (40-60) kg of
lanhouin for (40 000 — 60000) FCFA and sell #5 000- 73 000) FCFA per month.

Considering the variation of the selling price ahthouin, most traders (63-84 %) mentioned
that the selling price of lanhouin is constant fr@acember to February; increase from
March to July (57.9-80.1 %) and fall down from Asguo November (42.6-78.2 %).
Concerning the classes of the population who buyhdain, the majority of traders
interviewed (92.4 %, 97.3% and 99.3 %) mentionex) thold Lanhouin to household with
high income, household with low income and housghwlith intermediate income

respectively.

1655.96 FCFA =1 euro
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Table5: Problems experienced during commercialisé

Intermediate and  Problems experienced Detailed description of Proposed solution for
final products commercialisatiol the problem this problem
Slump in sal Plenty period Regulation of the
. production
Non dried
Lanhouin Lack of suitable place fc ~ Sale under the sun Building of hangar at
sale selling place
Slump in sal Plenty period Regulation of the
production
Dried Lanhouin Competitiot Sale at a loss Pricing
Non suitable place for s: Sale under the sun Building of hangar at
selling place

Attack with insect

2.3. Consumption
2.3.1. Consumer profile

A total of 256consumers werinterviewed during the survey: 69.5 8bfemale and 30.5 %
of male (Fig.10). Mosbf them (99.3% were aged between 20 and 65 ye Different ethnic
groupssuch as Mina (41.8 %), Keta (22.7 %), Xwla (16.4 %9)n (7.4 %), Pedah (4.7 ¢
Adja (2.0 %), Saxwe (2.7 %), Wama (0.8 and Watchi (1.6 %) weriaterviewed durin the
survey.According to traders,lasses of the population whlimnsume dishes containing Lanhc
include housewife (1.237.3 %), trader (1-37.6 %), craftsman (1.37.7%) and publi
servant (1.2-37.7%).
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Fig.10 : Consumers profile according to the gender

2.3.2. Consumer attitudestowards dishes containing lanhouin

Table 6 gives consumers attitudes towards dishegaicing Lanhouin. For most of
consumers interviewed, Lanhouin is used as condinoeseason some dishes such as slimy
sauce (okra, crincrin and seed of gabonensis li@jnglaimed by 98.4 %), vegetable sauce
(gbékoui, avouvo, gboma) (63.7 %), tomato sauceglfahmedessi”, sauce of palm seed)
(53.1 %), no cooked tomato sauce “yégbésséssi’nymiv(29.3 %), fried rice (7.4 %), stew
(5.5 %), sauce of sesame “egussi” or sauce of ghmun(3.1 %). About the frequency of
consumption of these dishes containing Lanhouirstroonsumers eat slimy sauce (13.7-51.8
%), vegetable sauce (12.8-34.3 %), tomato saucd-@3.6 %), non cooked tomato sauce
(7.5-18.8 %), fried rice (1.8- 5.1 %) stew (1.1-56}, sauce of sesame or sauce of groundnut
(0.9-1.4 %) one or more times per week. All theshek containing Lanhouin are eaten at
breakfast (1.8-35.3%), lunch (1.2-37.6 %), at dinfie3-37.7 %), between meals (2.6-39.5
%).

Most of consumers (5.9-52.9 %) eat dishes contgitamhouin at funerary ceremonies
followed by other types of festivities (6.3-50 %j,home (1.2-37.6 %), from street food (1.2-
33.7%), restaurants (2.4-33.3 %) and abroad (TGana) (14.3-28.6 %).

2.3.3. Therapeutic effectsof Lanhouin

For the possible therapeutic effects due to theswmption of dishes containing Lanhouin,

71.9 % of consumers said they don’t know any virglated to Lanhouin consumption while

28.1 % of them claimed that the consumption of esbontaining Lanhouin had therapeutic
effects. According to 14.3-52.1 % of consumers tlh@sumption of dishes containing

Lanhouin regularize blood pressure, prevent hdtatla (1.4-14.3 %), give appetite (22.9-
33.3 %), make easy the digestion (12.6-42.9 %)edinunate the apparition of abscess (10.4-
11.3 %).
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Table 6: Consumer attitudes towards dishes containing Lainho

27



Question/Observation Consumer response (%)

slim
Sau%:/e vegetable Non cooked Sauce of
Tomato sauce
) . . (o_kra,_ Sau,ce . (agbanmédessitomato . . sesame
Dishes containing lanhouin crincrin, (gbékoui. sauce of Squce, ) 'Frled rice  Stew (egussi) or
seed of ~avouvo. palm seed) (yégbésseéssi. sauce of
gabonensis gboma) monyo) groundnut
Irvingia)
Dishes containing lanhouin 98.4 63.7 53.1 29.3 7.4 5.5 3.1
Frequency of consumption of dishes containing lairho
6-7 times per week 20.5 12.8 43.6 12.8 51 5.1 0.0
4-5 times per week 13.7 21.4 40.2 18.8 2.6 2.6 0.9
2-3 times per week 51.8 25.0 114 7.5 1.8 1.1 14
1 times per week 36.4 34.3 12.9 11.4 4.3 0.0 0.7
Rarely/ Never 41.4 25.9 5.2 155 1.7 6.9 3.4
Occasion/moment of consumption of dishes contgitdanhouin
Breakfast 35.3 24.4 23.5 10.9 2.3 1.8 1.8
Lunch 37.6 25.1 20.4 115 2.5 1.6 1.2
Dinner 37.7 25.0 20.8 11.1 25 1.7 1.3
Between meal 39.5 15.8 21.1 10.5 2.6 7.9 2.6
Consumption place of dishes containing lanhouin
At home 37.6 25.0 20.2 115 2.5 1.9 1.2
From a street food saleswoman 33.7 254 18.9 14.8 2 1 3.6 24
Restaurants 33.3 28.6 19.0 9.5 4.8 2.4 2.4
Aboard 28.6 28.6 28.6 14.3 0.0 0.0 0.0
At ceremony of festivities 50.0 25.0 18.8 6.3 0.0 0.0 0.0
At funerary ceremony 52.9 23.50 17.6 5.9 0.0 0.0 0.0
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Question/Observation Consumer response (%)

slim
Sau%:/e vegetable Non cooked Sauce of
Tomato sauce
) . . (o_kra,_ Sau,ce . (agbanmédessitomato . . sesame
Dishes containing lanhouin crincrin, (gbékoui. sauce of Squce, ) 'Frled rice  Stew (egussi) or
seed of ~avouvo. palm seed) (yégbésseéssi. sauce of
gabonensis gboma) monyo) groundnut
Irvingia
Possible therapeutic effects of consumption ofelstontaining Lanhc?uir)1
Blood pressure 47.3 49.1 52.1 52.1 33.3 33.3 14.3
Heart attack 14 1.9 2.1 3.3 11.1 10.0 14.3
Give an appetite 23.0 24.5 22.9 23.3 33.3 30.0 28.6
Regular consumption eliminate of the apparitiomlodcess 10.8 11.3 10.4 0.0 0.0 0.0 0.0
Easy digestion 17.6 13.2 12.6 16.7 22.2 20.0 42.9
Classes of the population who consume dishes comggianhouin
Housewife 37.3 25.1 20.1 11.8 2.7 1.9 1.2
Traders 37.6 26.0 19.9 10.8 25 2.0 1.2
Craftsman 37.7 25.5 19.6 114 2.5 2.1 1.3
Public servant 37.7 26.2 194 10.9 2.8 1.7 1.2
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3. Discussion

As reported by Anihouvi et al. (2005), the surveyeaaled that the production of Lanhouin is
an artisanal activity which is mainly done by wonfesm ethnic groups Xwla and Mina but
other ethnic groups such as Keta, Pedah, Adja andudere observed in the Lanhouin sector.
This means that a large number of people are edgagd.anhouin production mainly
because of high demand for Lanhouin at nationalsafdregional level, and therefore there
is a flourishing export potential. Through theway, it appeared that Lanhouin is also called
Lanhouinhouin, Lanpipi, Yaya and Landodjé in Benavel. Similar observation was
reported by Essuman (1992) and Abbey et al. (1984)other African fermented fish
products. Diverse types of Lanhouin are sold in m&ket : non dried lanhouin, dried
Lanhouin and Lanhouin zodéké, other name of Lamhagkpa, which is a Lanhouin
obtained within 24 h of fermentation (Anihouvi dt, 2005); Lanhouin zodéké is mainly

produced during the scarcity period of the year.

The study showed that the processors use simpkamat technologies for fermentation,
drying, packaging and storage. All these methode dack in history and are used by
different ethnic groups. The methods are transfieeiéher by tradition within a family and

through non-formal training. Some variants wereeobsd in the processing technologies
used, mainly at the fermentation step; but theydooted apparently to the same final
product. In addition, there is a lack of standaatian of the processing techniques and
product quality could change from batch to batchram one processing site to another in the

different zones visited.

From this survey it appeared that colour, arom&ute and consistency of the flesh are the
main attributes used by the actors (processorsraaders) and consumers to appreciate the
quality of traditional Lanhouin. According to presers, these quality attributes are
conferred to the product through a number of upirations such as the ripening which
involves a partial hydrolysis of the flesh and td@avn of proteins into their constituent
peptides and amino acids due to microbial and eafignactivities. The development of
strong aroma mainly during the fermentation steplctde also seen as a consequence of
microbial and enzymatic activities. However the tagh of salt during the fermentation step
limit the activity of spoilage bacteria since irethresence of salt only halophilic bacteria can

survive.
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The major problems observed with the Lanhouin psoes are the general unhygienic
conditions of the processing environment as wethasequipment used for processing. This
practice could be a potential source of contanamally pathogenic bacteria. The ratio of salt
used varies from one production site to anotherfeord one processor to another, and is not
usually quantified. As salt is the only preservatemgent used, low salt fermentation could
allowed the growth of some pathogenic organismihénproduct. In addition, the salt is not
stored under good conditions and most of the titme s$alt is reused in subsequent
fermentation. This practice could also be a po#énsource of contamination by the
undesirable halophilic bacteria. Flies and insetdesstation are also a big problem leading to
illegal use of household insecticides or petroleum mixture of petroleum and insecticide to
prevent flies setting on the product. The use es¢htypes of substances could pose a health

hazard to consumers.

Drying on the ground exposes the end product to edtim animal and may also be

contaminated with sand when they dried on the gevand. Processors usually package the
Lanhouin in baskets covered with old sacks, oldhel® or cement paper bags during
fermentation, storage and when transporting thdymto the market. The unhygienic nature

of these materials could be potential sources ofabial of other types of contaminations.

Packaging form used for Lanhouin such as baske¢s dot offer any barrier to insect
infestation. During storage Lanhouin is also susbépto larvae infestation, mould growth
and bacterial spoilage. Another storage problerthéscontinuous bacterial and enzymatic
activity within Lanhouin leading to instable prodyé&nihouvi et al., 2006). So, there is a
need to find the way to stabilize the Lanhouin dgrprocessing. Also long storage and
further drying darkens the product. When Lanhosidried to very low moisture content, it

tends to break up during packaging and storage.

The commercialisation of Lanhouin follows local asub-regional flows through domestic
and external market (fig.1). The quantity of Lanimoproduced per year is high with an
annual turnover of 6 billion FCFA or more. The pmh related to commercialisation of
Lanhouin is the non observation of national or oegl regulation trade. Also there are no
statistical data on the commercialisation of Lanhcat both national and regional levels

because the trade is informal.
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Some consumers evoked that consumption of dishetiommg lanhouin had therapeutic
effects as regulation of blood pressure and hétatlg an appetite and easy digestion. These
observations follow the fact that fermented foodsyrhelp to protect the consumers against
diseases by providing minute doses of antibioticglpced by the microorganisms involved

in the fermentation (Dirar, 1993).

Conclusion
The survey contributed to better understanding ehiB traditional lanhouin processing,

commercialisation and consumption. Three variaftéermentation were noticed through
the survey but they conducted apparently to theesaraduct. The survey revealed that the
processing of Lanhouin is not only a form of prgaépon of fresh fish but it is also a form of
recycling of rotting fish. The raw materials fdret production include fish and salt, and
ingredients such as peel lemon, and illegal ingmdi such as petroleum and insecticides.
Common unit operations observed were: dressingnmg, salting, fermentation and sun
drying, but the ones which can impact the qualityhe end-product are the ripening, the
salting and the drying. The quality attributes exaky processors, traders and consumers are
similar and mainly related to the appearance (gpltmxture) of the product and the aroma.
The presence of foreign matters including maggotiead insects and the lack of appropriate
packaging has also been pointed out by some comsuasea negative aspect for Lanhouin
handling. For consumption, slimy sauce, vegetablécs and tomato sauce are the most

popular dishes containing Lanhouin with possiberadpeutic effects mentioned.
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