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Abstract

Traditional meat products constitute one of theiemccultural heritage of the North-
African and Mediterranean countries: Egypt, Libyainisia, Algeria and Morocco. Over
years, peoples of these countries consumed numenea$ products in such a way that
biochemical and microbial action can take placéhétp increase the shelf life but also to
enhance the flavor and nutritional quality of th®ducts. These ethnic meat products are
prepared using different animal sources, but atifieed to behalal, and consumed during
local eventsfamily celebrationsor religious feasts. In this systematic review,n3@st known
traditional meat productsMelfouf, Merguez, Kofta, Guedid, Cured Guedid, Edsst,
Kourdass, Tidkit, Soudjouk/Sucuk/Nakanek, BoubnitaPastirma, Fregate,
Merdouma/Mandi/Bourdim, Tafra-gara, Maynama, Khli&gir, Laknaf, Osbana, Bnadek,
Khlii, Kobiba, Mcharmla, Boubnita/Member, Mkila, HRa&/Tehane, Ban-Chems,
Bouzelouf/Zelif, Klaya, Douara/Bekbouka/T’galia,nf#g, Mrouziaand Cachirj from the 5
countries were documented. The main objectives htd bverview were to report the
traditional knowledge that covers the origin, pragian, characteristics, and consumption
habits of the 32 North-African traditional meat guats. Moreover, the listed meat products
were grouped into 5 categories using both tradii@md scientific knowledge related to their
preparation. The identified categories are i) skhad/or marinated meat products but not
dried (category I); ii) dried not fermented meabqucts (category Il); iii) fermented semi-
dry/dried meat products (category lll); iv) smokedat products (category IV) and v) cooked
and/or candied meat products (category V). The comeating practices of these products
and the related historical and socio-cultural atspeere discussed.

Keywords. Traditional meat products; North Africa; Ethnic pagation diagrams; Maghreb;
Cultural practices; Algeria
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Abstract

Traditional meat products constitute one of theiemccultural heritage of the North-
African and Mediterranean countries: Egypt, Libyainisia, Algeria and Morocco. Over
years, peoples of these countries consumed numeneas products in such a way that
biochemical and microbial action can take placéhétp increase the shelf life but also to
enhance the flavor and nutritional quality of th@ducts. These ethnic meat products are
prepared using different animal sources, but atified to behalal, and consumed during
local eventsfamily celebrationsor religious feasts. In this systematic review,n3@st known
traditional meat productsMelfouf, Merguez, Kofta, Guedid, Cured Guedid, Edsst,
Kourdass, Tidkit, Soudjouk/Sucuk/Nakanek, BoubnitaPastirma, Fregate,
Merdouma/Mandi/Bourdim, Tafra-gara, Maynama, Khli&gair, Laknaf, Osbana, Bnadek,
Khlii, Kobiba, Mcharmla, Boubnita/Member, Mkila, Hfa/Tehane, Ban-Chems,
Bouzelouf/Zelif, Klaya, Douara/Bekbouka/T’galia,nf&, Mrouziaand Cachir] from the 5
countries were documented. The main objectives hed bverview were to report the
traditional knowledge that covers the origin, pragian, characteristics, and consumption
habits of the 32 North-African traditional meat guats. Moreover, the listed meat products
were grouped into 5 categories using both tradii@md scientific knowledge related to their
preparation. The identified categories are i) skhad/or marinated meat products but not
dried (category I); ii) dried not fermented meabqucts (category Il); iii) fermented semi-
dry/dried meat products (category lll); iv) smokadat products (category 1V) and v) cooked
and/or candied meat products (category V). The comeating practices of these products
and the related historical and socio-cultural atspeere discussed.
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Cultural practices; Algeria.
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1. Introduction
2. Culinary traditions of the North-African and Mtdranean countries: a brief history

3. Socio-cultural, religious and hygienic aspedtpreparation and consumption of meat products in
North-Africa countries

4. Popular traditional meat products of North-Adiicand Mediterranean countries: classification
according to the indigenous knowledge of prepanatio

4.1. Salted and/or marinated meat products butimed (Category I)

4.1.1. Melfouf /Boulfaf / Zenan [Product 1]
4.1.2. Merguez [Product 2]
4.1.3. Kofta / Kefta / Kabab [Product 3]

4.2. Dried not fermented meat products (CategQry Il

4.2.1. Guedid (Kadid/ Achedlouh) and cured Gue#icbflucts 4, 5]
4.2.2. El M'selli [Product 6]

4.2.3. Kourdass [Product 7]

4.2.4. Tidkit [Product 8]

4.3. Fermented semi-dry/dried meat products (Cayelgp

4.3.1. Soudjouk, Sucuk, Nakanek [Product 9]
4.3.2. Boubnita [Product 10]
4.3.3. Pastirma [Product 11]

4.4, Smoked meat products (Category 1V)

4.4.1. Fregate [Product 12]

4.4.2. Merdouma / Bourdim / Mandi [Product 13]
4.4.3. Tarfa-Gara [Product 14]

4.4.4. Maynama [Product 15]

4.5. Cooked and/or candied meat products (Catégpry

4.5.1. Khliaa Ezir [Product 16]

4.5.2. Laknaf [Product 17]

4.5.3. Osbana/Osbane [Product 18]

4.5.4. Bnadek [Product 19]

4.5.5. Khlii [Product 20]

4.5.6. Kobiba [Product 21]

4.5.7. Mcharmla/ Kemounia [Product 22]

4.5.8. Boubnit / Membar [Product 23]

4.5.9. Mkila [Product 24]

4.5.10. Tehal/Tehane [Product 25]

4.5.11. Ban-chems [Product 26]

4.5.12. Bouzelouf /Zelif/ Kawareh / H'Rgma [Prodael
4.5.13. Klaya [Product 28]

4.5.14. Bekbouka/ T'galia / Douara [Product 29]
4.5.15. Tangia [Product 30]

4.5.16. Mrouzia [Product 31]

4.5.17. Cachir [Product 32]

5. Conclusion and future prospects



77 1. Introduction

78 Ethnic meat products are traditionally, culturadiygd commercially most the valuable food
79  products in different countries throughout the wqfl-5]. They constitute important elements of
80 gastronomic and nutritional heritage of many caasfrwhich are consumed for centuries [6]. In
81  Africa, namely in the North and Mediterranean caest dozens traditional meat products exist.
82  However, only few of them were scientifically refgmt [7-11]) and characterized [8-10, 12-18].
83  On another hand, the regional cultural differencaxy greatly within the Mediterranean and
84  African peoples, giving rise to different stylesfobd across Morocco, Algeria, Tunisia, Libya
85 and Egypt countries that are collectively knowrMeghrib (“the West” in Arabic) compared to
86 the Middle Eastern part of the Arab world, callgshriq (“the East”). The meat products
87 prepared by the North-African peoples are usualigddor cooked, due to the climate, and are
88 rarely smoked. They have a variety of diameterapeas, sizes, spices, seasonings, and sensory
89 characteristics. Their names differ also accordmghe geographic origin, sometimes even
90 between very close areas of the same country. Qoasdy, the information in the scientific
91 literature related to the meat products of thesmt@s is very scarce and refers only to recipes

92  described in few brief culinary books.

93 In recent years, traditional food products inclgdmeat-based ones have been increasingly
94  regaining consumer interest worldwide [15, 16, B®-Zhis would be due to their particular
95 sensory properties, high quality and natural contipos[21, 24, 25]. The consumers trust also
96 that they have potential health characteristics 22g. Furthermore, the particularity of ethnic
97 meat products is their close connection to theuoelltheritage and the local identity of the
98 concerned countries. Consequently, they would laasttong symbolic value by contributing to
99 the sustainability and development of rural ar€asm these viewpoints, this systematic review
100 grouped the main and popular traditional meat ptedof the North-African countries and
101  overviewed the preparation diagrams of 32 ethniatrpeoducts as well as their related cultural
102  eating aspects. Thus, the intention of this overv® to describe for the first time the most
103  popular traditionally prepared meat products of Nwth-African countries, their distribution

104  and consumption during local everfeanily celebrationor religious feasts.
105 2. Culinary traditions of the North-African and Mediterranean countries: a brief history

106 The dietary culture and culinary style of the nontesternmost part of Africa along the
107  Mediterranean Sea, known as the North-African cwesitconsisting of Egypt, Libya, Tunisia
108  Algeria and Morocco, is the result of a set of dmistal, cultural and geographical factors. All

109 these countries are by origin Berber. However, dltetrade routes, links with Europe and
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Asia, and the Mediterranean climate have all infaexzl the improvement of preparation and
consumption of muscle-based foods in Morocco, Atggand Tunisia in the west (tihdaghreb

or Maghrib) to Libya and Egypt in the east (tMashrekor Mashrik [28, 29]. Egypt occupies
an ambiguous position: while it has cultural, ethand linguistic ties to both thdashriqand
the Maghreh it is different from both and is usually seenb&sng part of neither; however,
when it is grouped with one or the other, it is gmatly considered part of thdashriq due to

its closer ties to the Levar@imilarly, Libya may itself be seen as bifurcatedvieenMashriq

andMaghrib influences, with its eastern part seen as linkedento Egypt and thilashrig

The historical and archaeological Romains showatlttie earliest humans at the beginning
of their existence in North Africa survived by hingt and mountain foraging. Therefore, meat
animals, intestine and blood were probably the arninsource of food for these people [29].
For many years, several ethnic practices were usedorth-African countries mainly to
preserve the excess of meat into more stable pr®doat could be consumed when food or
meat sources are scarce; using primitive processels as curing, smoking, sun-drying or
fermentation. Because the North-African countries @redominantly Muslim,Halal” meats
are usually eaten and that is what is reportedhénactual recipes. In all North-African and
Mediterranean countriebalal meat is available for purchase everywhétalal is an Arabic
word that means “permissible” [30, 31As reported by these last authors, permissiblat mme
the Islamic tradition comes from animals that hibgen treated kindly, and killed in a way that
minimizes the animal’s suffering. The words of Basmala“In the name of God, most
beneficent, most merciftil must be uttered at the time of animal slaughtergblood must
be drained from the animal, and it must be clearmsddre being eaten. Thus, pork and any
food products derived from pork are forbidden frdme diet and traditional meat products in

accordance with the Islamic dietary laws.

Various civilizations invaded North-African courgsi namely Phoenicians (332 B.C),
Romans (30 B.C), Arabs (642 A.D), Spanish, Turk@"(tentury), Italians, and finally the
French and British (f8and 18" century), which all influenced the eating praciic# these
countries and contributed to the diversify meatebla®ods [32]. However, The North-African
areas were under ottoman control for a long tim#"(@18" century). Therefore, there were
more significant influences of Turkish culture thahers [33].

3. Socio-cultural, religious and hygienic aspects of preparation and consumption of meat

productsin North-Africa countries
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Initially, farming was the main activity of the NbrAfrican people where meat was the
main food product in the region, consumed in angegous way together with wheat. The
domestic livestock in this area is mostly beef,eghegoats, camel and poultry [33]. The lamb
and mutton consumption is particularly privileged the North-African countries, namely
during the religious feasts. However, as statedr@tand owing to religious considerations,
pork consumption is prohibited [34]. For milk, ¢atis the most and principal source but goat
milk is also highly consumed. Usually, beef is eabaly when the animal becomes older and
of no economic use. Whereas, lamb is slaughterespenial occasions. For example, during
the religious feast of the sacrificAiti Al Adhd, weddings, birth of a child and circumcisions
[33]. The feast ofAid Al Adhd, also known as the greal{Kebir), takes place on the T@ay
of the month ofDhu ’I-Hijja, the day that the pilgrims to Mecca sacrifice aegh Muslims
around the world are expected to do the same yf the afford to and to distribute part of the
meat to those who cannot do it. As a result, tleel$oof "Aid Al Adhd tend to involve meat.
Thus, all parts of the animal are valorized (meéfal, fat, head and legs) to prepare meat
products or dishes with typical characteristicsygsancestral practices that correspond to each
ethnic people [35].

The North-African peoples consider meat productanaisient-rich products that ensure
health and wellness. Also, for the people of themetries serving meat to guests is a sign of
respect and a way to honor them. The traditionadtmpeeparation involve natural and oldest
techniques such as curing, drying, fermentatiolmkc and sometimes smoking, which are
all used not only to increase the shelf-life bsbalo enhance the flavor and nutritional quality
of the products [9, 10, 36-38].

Different meat products are prepared using one igrahtechniques, and there exist meat
products, which are usually drieeé.§. Guedid, smoked €.g. Fregatg, fermented €.g.
Pastirmg, roasted on a charcoa.gMelfoul), cooked €.g.Tangig and some of them are fried
(Mkila). As well, the intestines are used to prepare agass €.9. Sudjoulk or sausage-like
products(e.g.Kourdas3 [7, 39]. The preparation of most of North-Africareat products had
their own typical organoleptic characteristics, gvhiare mainly attributed to the spices and
herbs added during seasoning [7]. The use of sgiags an antimicrobial activity and
improve the microbiological quality of final meatoglucts [10, 40].

4. Popular traditional meat products of North-African and Mediterranean countries:

classification according to the indigenous knowledge of preparation
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This systematic review was conducted in two phaségally, a field survey was conducted
in different areas of the North-African countriégbe information were sought directly from local
household on traditional knowledge of preparatibetbnic meat products. The questionnaires
were sometimes conducted to collect maximum of ttiaditional meat products and the
corresponding preparation diagrams. The surveytdrgeted mostly the aged persons and in
some cases, only women’s are considered. This axever judged reasonable since the native
skills of food preparation is mainly passed in therth-African countries from mothers to
daughters. However, the respondents were, whelbpoasd namely for Algerian peoples, face-
to-face interviewed using a written semi-structucpgestionnaire consisting of simple open-
ended questions. The survey questions focused ymaintraditional knowledge of preparation,
mode of consumption, meat source, socioculturattipea and the ethnic value. We tried to
select the informants based on their knowledgehé ihdigenous North-African culture and
heritage. The second phase of the preparationigfotrerview was based on scientific and
literature knowledge. Thus, all the previously pshed studies in the field were used including
the North-African and Maghreb culinary books. TH8®&,most common ethnic meat products of
the North-African and Mediterranean countries wdestified and listed in th&able 1. The 32
meat products were then grouped into differentfautilies before projection in a geographical
map €ig. 1) by their corresponding number asTiable 1.

For several reasons, it is extremely difficult tassify ethnic meat products due to the use of
several preparation steps including more than ocaesformation technique. The available
literature indicated that there is no common clasgion system to categorize meat products into
distinct sub-families_[41]. Therefore, we triedligt all the information available for the 32 meat
products concerning the animal species, preparateps, method of preservation, use of spices
and ingredients and even the final product chanatts and uses. Thus, the 32 listed ethnic
meat products considered the above characteratitsvere grouped into 5 categories based on
the preparation and preservation techniques stegidd 1). The distinguished 5 categories were
i) salted and/or marinated meat products but not d(@dtegory I)ji) dried not fermented meat
products(Category Il);iii) fermented semi-dry/dried meat produ@@ategory l1ll);iv) smoked
meat productgCategory 1V) and/) cooked and/or candied meat produ@@ategory V). Before
the presentation of the ethnic meat products df eategory, a brief overview is given based on
the literature. After what, the corresponding nmpratucts were then presented and once possible

photograph of their final aspects (ready-to-eat)d@picted.

4.1. Salted and/or marinated meat products but not dried (Category I)
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Since ancient times, meat and salt have been tlyetwa strictly necessary ingredients in
the preparation of several meat products. Typicai&t, namely NaCl is historically the first
ingredient used for the preservation of fresh nmgatcured meats [42-45]. For example, it was
used by the Egyptians c. 2000 BC as a rock satsak or mined salt [46]. Salt plays a number
of effects on meat products, most of them desiraddeit provides a salty taste and flavor
perception, it allows the control of microbial gribwit modifies the water activity and hence
controlling microbial spoilage and it enhances tioeurrence of oxidative processes of the
muscle food [47]. NaCl is generally added during thixing phase, while for the whole meat
pieces, it can be added by means of dry or wehgalOn another hand, the cured meats are
the meat products that have been treated with lda@Initrate or nitrite. Broad ranges of other

ingredients, most of them from plants, are alsaluse

The addition of spices and herbs to traditionabdumeat products, as for salt, improve the
sensory andextural properties and contribute to the enhancémiethe microbiological safety
of the final products_[8, 48-50]. Among these wa ¢aund for the North-African countries:
coriander, curcuma, garlic, cardamom, celery sesdsamon, cumin, ginger, saffron, paprika,
and pepper (black, white or red), that have beenntbst frequently employed &harmula
(spicy preparation) for marinated meat product®9]7Sharmulais added to the meat asdry
powder or dissolved in water to form a curing made. The use of spices is very frequent in
the case of traditional meat products. The additibapices not only contributes to color and
flavor development, but also provides a sourcextdreal contamination, an antioxidant effect,

and in some cases an inhibition of microbial grojéth, 52].

Salted and/or marinated meat products can be m@perm whole tissue of meat or from a
piece of meat cut into small cubes suchMvifouf or ground coarsely dderguezandKufta.
Further preparation steps such as cooking or srgdKit] can also be salted or marinatéde
final products are generally ready-to-eat meatsichvtare consumed within 2 days after
preparation [41, 53]n this first category, three products were liséed are 1Melfoufknown

also aBBoulfafor Zenan 2) Merguezand 3)Kofta named also asufta or Kabah
4.1.1. Melfouf /Boulfaf / ZenanProduct 1]

Melfoufis prepared from liver lamb that is slowly roastedier an open hearthgble 1). It
Is a very popular meat product prepared in the INBvest of Algeria and Morocco, namely
during the religious feast dfAid Al Adha’. The traditional preparation diagram and final
aspect oMelfoufare given inFig. S1IA andFig. 2, respectively. For its preparation and after

removing blood vessels and small skin, the whaolerlis grilled for an approximate of two

7
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minutes on each side to just cook the surface @flitter and the inside should remain raw.
Then, it is trimmed into small cubic pieces of 23@nT before salting and seasoning with
spices (salt, pepper and hot red pepper). Substtguaniamb caul previously cleaned and
salted wraps each cut liver piece. This allows gmesg pieces of liver against drying and
burning. Finally, the chunks skewered onto woodeniron skewers and roasted with
occasional turning until well done. Some consunpeeger Melfouf that is less spiced as they
judge that spices mask the liver taste charaadteridelfoufcan be served on bread/wraps with

vegetables and sauces with for exanipissa (a hot sauce originally from Tunisia).
4.1.2. MergueZProduct 2]

The origin ofMerguezs usually attributed to the Maghreb native pedplerth-Africa) but
the hometown of this worldwide consumed product a@s unknown [54].Merguez for
which there are several spellings, and all havestmee meaning designate a "Sausage". It is
known in Maghrebian Arabic adfergaz' or "Merkazd' and in Spanish Arabic adlirkas' or
"Merkas'. The etymology of the word comes from Berber lzenge Tamazigth designing
"AmergaZ. The first written recipe foMerguez (Mirgaz) is in an anonymous thirteenth-
century Hispano-Muslim cookery book. The processmanufacturingMerguezis highly
variable from one country to another and even ameggns of the same country, depending
on the seasoning, the specific casing used, asasethe way of consumption [55, 56]. It is
generally made of lean and fat lamb, beef and lffsixed with condimentsT{@ble 1 and
Fig. S1B). Poultry meat can also be used as recently regpdB4]. This sausage normally
contains relatively high amounts of fats (over 20%4jh a sodium content around 800 mg/100
g [15]. Briefly, ground meat is mixed with spicasdathen stuffed into natural casing namely
from lamb intestineKig. S1B andFig. 2). In morocco, it is heavily spiced with chilli pegr or
h'rissa, conferring its hot and red color characterisiib][ Further spices such as fennel and
mint would be also included in its preparatidMerguezis a fresh raw sausage that has a short
shelf life even when stored at refrigeration terapae, it should therefore, be consumed
within 2 to 3 days after preparation [7, 57]. F&& consumption, it is usually grilled or
barbecued, locally known a€hwd which derives from the wordMechoui” [Mechouiis the
traditional North-African roast where a whole lamlroasted on a spit or in a pit dug into the
ground]to prepare sandwiches. In some countries, likelJunisia and AlgeriaMerguezis
commonly eaten as an ingredient with couscdistguezis now part of the menu in many
restaurants around the world and is widely consummedifferent European and Asiatic

countries.
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4.1.3.Kofta/ Kefta/ Kabab[Product 3]

Kofta or Kefta or Kababis a meat product of oriental origin that has beeanfast-food
staple across the world, namely in the North-Afmicauntries. It is believed th#tofta has
been brought to North-African and Mediterraneanntoes from Middle East. In fact, the term
“Kofta” means “to grind” in Persian. Whereas, it has begggested thd€ababis originally a
Turkish meat product that is brought by Ottomanlieos who grilled the meat on their sword.
Kofta is a ready-to-eat meat product that is preparech fground meat by charbroiling [34,
56]. The traditional method fakofta preparation is summarized Fig. S1C. Briefly, the
boneless lean meat is minced and mixed with spieced)s and smashed onions (for the
complete list of condiments s&able 1). The blend is usually formed into cigar-shape lefid
at least 2 hours before cookirigd. 2). The pieces oKofta can be roasted directly on glowing
charcoal or molded on a wooden skewer then griliedhis case, it is calle8ikh Kabab by
Egyptians [58]. In Algeria, another very similaadritional meat product prepared from beef,
lamb or poultry, namely in Algiers (the capital Aligeria) is used to produce a simildefta
product that is namelMthewem because it contains high amounts of garlic. Haxethis is
eaten in a sauce with some boiled Chickpea. InletseMthewem,the Kofta or Kebabis
served immediately with pita breaflahini sauce or with boiled rice. We can further found
another similar snack or appetizer in Morocco knasiotban (literally, “sticks”) which is

typically made by marinating the meat with vinegarions, and pepper.
4.2. Dried not fermented meat products (Category 1)

Drying is considered as the oldest method for npeaservation. Originally, it is done for
the single purpose of dehydrating fresh meat feeresion of storage, or to preserve meat when
available at quantities exceeding immediate nedds %9, 60]. Drying may also be one of
various processing steps during the preparati@petific meat products. Dried meats refer to
a wide variety of products that have been subjetiiedehydration, so that moisture content
could be reduced to levels at which the microbiawgh is limited [50, 59]. Overall, the
unique sensory quality and microbiological stapitif dried meats products are directly related
to several factors including i) the extent of thgimy; ii) the achieved moisture and iii) the
method of drying. Dried meats products can be pegpaom whole-tissue to fine emulsion of
meat [41]. The popularity of dried meat productsthe North-African countries may have
begun as long ago as roman times and it was peddcticthe Nile valley for thousands of years

[53]. In this second category, 5 products weretisind are 1) Typic&uedidknown also as
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Kadid in Maghreb Arabic oAchedlouhin Berber (byKabylian peoples in Algeria), 2ured
Guedid 3) El M'selli, 4) Kourdassand 5)Tidkit.

4.2.1.Guedid/Kadid/Achedlouh and cured GuediBroducts 4, 5]

Guedid is a well-known salted and sun-dried traditionatam product prepared in the
Maghreb countries (Morocco, Algeria, and Tunisiasinoften aftefAid Al Adha”. It can be
prepared from many types of red meats includingetameat and any part of the carcass is
used [11, 12, 17]. The preparation®@fiediddiffers from one region to another and depends
mainly on the ingredients used, the salting andndryechniquesKig. S2A,B) as well as the
final uses of the product. Thus, the final aspea eolor is not always the samgid. 3).
Traditionally, the raw meat is cut into thin stripgxed with salt and eventually spices. Salted
strips are then suspended in an open air for syimnglf18, 41]. Salting can be carried out
either dry or in brine, the amount of salt of whishvisually appreciated depending to the
quantity of meat used [11]. However, the additidrspices (fresh garlic or powder, hot red
pepper, coriander and mint) is mostly related ® ¢hstomary use of the area in question [7].
The most reported traditional preparation diagranesgiven fotypical GuedidFig. S2A) and
cured Guedid(Fig. S2B). Furthermore, the climatic conditions of the egtion area

determine the chemical, microbiological and firesory aspects and quality@tiedid

The water activity ofsuedidcan ranges from 0.50 to 0.7 [17]. The dominantrofiicra that
ensures the safety of Tunisi@uedidwas found to bé&taphylococc{12]. Accordingly, the
isolated strains ofS. xylosusfrom Tunisian Guedid had good antimicrobial and lipolytic
activities as well as acidifying activities. In aiiloh, the earlier studies reported tlatedid
owes its characteristic flavor to lipolysis [1TQuedidis generally stored in plastic bags or
glass jars at room temperature in a dry place ¢vgmt rehydration for several months [61].
For its consumption, it is added to flavor or pmepsome traditional dishes such as couscous,
legume stewsAiche, and “CouscousAvissar, a wheat Semolina based dish prepared in
Kabylia region (Algeria) during winter and for theerber new year which is now at 2968

corresponding to 2018.
4.2.2.El M’selli [Product 6]

El M'selli is a traditional low moisture meat product fouade prepared in the North West
regions of Algeria. Its traditional preparation gess has been reported [11] and summarized in
Fig. S2C. Briefly, boneless lean meat is trimmed into tphiaces or long strips. A mixture of

salt and spices including black pepper, coriander garlic hot paprika are sprinkled into the
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cuts and left overnight. The seasoned pieces aredkposed to the sun by hanging on a wire.
After drying, the meat is then incorporated in meéltfat and preserved in plastic or glass

containers for several daysl M'selli is mainly consumed with stew or sauce.
4.2.3.Kourdass[Product 7]

Kourdassis a sausage-like product prepared from offal lamsing stomach, intestines,
liver, lung, spleen and faFig. S2D). All the constituents are chopped into small pgebefore
salting and seasoning with salt, cumin, hot redppepgarlic and black pepperdble 1). The
mixture is stuffed into previously washed and cighistomach pieces of about 1510 cm to
form small balls, the rough side of the stomachataithe exterior [7, 39, 56]. After that, each
ball is diametrically rolled up with the intestitebe sealed and sun-dridéid. 3). The drying
time depends on the size of ball, weather conditemd seasoiKourdassis eaten after 10 to
15 min boiling. It is either sliced and served wiflouscous other traditional dishes or
consumed as a grilled/fried sausag@urdassis usually prepared for home consumption
during weddings and festivals or durikpussemsan annual religious celebration.

4.2.4.Tidkit [Product 8]

Tidkit is a sun-dried meat product that is consumed ensthuthern regions of Morocco.
According to the surveyed persons, it is a mixtafe dried meats and chopped fat.
Traditionally, strips or thin pieces of meat arexed with salt and sun-dried for at least 7 days
depending on the meat thickness and weather condlitirhe dried strips called’ithtar” by
Moroccan Berber peoples, are ground to obtain adpowf meat and then mixed with animal
fat and waterKig. S2E). The blend is usually shaped into small ball®ketooking for 5 min.
Tidkit is a shelf-stable meat product that can be condeateoom temperature. However, the
earlier studies reported that due to the highdatent ofTidkit, its stability is affected and lead
to the development of oxidative rancidity [62]idkit is similar to Sharmoot a traditional
Sudan meat product [63] and BRemmicana North-American meat product [64]. However,
Pemmicans sold in market as “energy bars” popular arotihworld [64] whileTidkit still a
locally consumed and served at very special evé@idgit is also used to prepare some soups

and sauces.
4.3. Fermented semi-dry/dried meat products (Category I11)

Fermented meats are meat products that owe, afdadmlly, their characteristic properties
to the activity of microorganisms [65, 66]. They aubdivided into fermented sausages (made

from comminuted meat) and meat products preparedakiing/curing and dry of the entire

11



369 muscles or cuts, followed by an ageing period, km@sg ripening, to achieve the desirable
370 sensory qualities of the product. Fermented meadymts are traditionally and commercially
371  most the valuable meat products [24, 25, 67, 6BgyTcan be categorized into several groups
372 based on various criteria such as the preservatiaatices of fermentation, the country of
373 origin or according to the moisture/protein raftarthermore, the classification can be based
374 on the degree of drying to undried, semi-dry ang fdarmented sausages that differ in their
375  water-activity and final pH65, 67, 69]. Accordingly, fermented meat produats considered
376  as “shelf-stable meat” products. The microbiolobgtability results from a series of specific
377  factors mainly: i) lowering of pH; ii) high lactiacid bacteria growth rates; iii) decreasing of
378  water activity; iv) extent of the drying and v) d@auh of salt and spices [2]. Historically, the
379  preparation of fermented meat products is oftekelihto the climatic conditions of production
380 area [65]. Many types of fermented sausages amtupeal in the North-African countries that
381 are usually dried. In this third category, 3 prasuwere listed: 15oudjoukknown also as
382  Sucukpor Nakanek?2)Boubnitaand 3)Pastirma

383 4.3.1. Soudjouk, Sucuk, Nakandleroduct 9]

384 Soudjoukor Sucuk (Turkey) and related products in the Nad&ast and Maghreb
385 (Nakanek is a cured, dry fermented and uncooked sausageaukdsh origin [70, 71]. It is
386 made entirely from beef or water buffalo, camel Emdb meatTable 1). It has been produced
387 and consumed around the Balkans and the Middle fleashany years [72]. Traditionally,
388  Sucukis prepared by mixing ground meat and sheep &i(90% lean meat and 10% fat),
389  sugar, salt, garlic and spices including blackear pepper, paprika and cumidd. S3A). The

390 Sucukmix is then stuffed into natural casings, ofteingghe small intestine of sheep. After
391 that, the sausage is hung to ripen and to dry dgemml weeks at ambient temperature (20 —
392 25°C) and humidity. Subsequently it is dried to evatctivity values usually below 0.90 hence
393  conferring toSucukits solid aspectHig. 4). The fermentation obucukcan be either made by
394  microorganisms naturally present or by added stant@ostly composed b$taphylococcus
395 carnosusand Lactobacillusplantarumin order to speed up the process and standardize the
396 quality of the finished product [73]. IBucuk,and irrespective of the preparation process, fat
397 plays important technological roles during procagsilt helps loosen the mixture, which
398 facilitates continuous moisture release from inparts of the product. Regular moisture
399 release from the product is essential for propemémtation and aromatization of the
400 fermented product [73, 74]. The final pH and maistaf Sucukare in the ranges of 4.8 — 5.5
401 and 4.2 — 6.3%, respectivelyucukis eaten as sliced breakfast ingredient (with eggheese)
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or included in a sandwich filling. It is furtherrsed as an appetizer or used as a topping on

savory pastries and sandwiches [75].
4.3.2. BoubnitgProduct 10]

Boubnitais a typical Moroccan dry fermented sausabable 1), prepared and consumed
mostly after the religious fea%id Al Adha”. The origin of the word is thought to derive from
Maghreb dialect, Boubnit" referring to “large intestine of beef/lamb”; whetlee meat is
stuffed. To prepar@oubnitg lamb meat is cut into small cubic pieces, seasavith spices
(salt coriander, cumin, ginger, red hot pepper,rigap and olive oil) and stuffed into
previously cleaned lamb intestin&ig. S3B). The sausage is then tied with a rope and
suspended in the open air where it is left to any Eerment slowly in the shade (Daoudaét
2006; Benkerroum, 2013). The final produgtd. 4) is consumed in a sauce with vegetables or

pasta.
4.3.3. PastirmgProduct 11]

Pastirma (Basterma Basturmaor Pastram) is a ready-to-eat meat product commonly
prepared and consumed in Egypt. In f&astirmais derived from Turkish Bastirma” that
means pressing, as it is the crucial step of iepamation process [72]. The traditional
preparation process Bfastirmatakes several weeks and includes three well-debeps [Eig.
S3C): salting, pressing and finally drying and ripemi@6-78]. The product is mostly prepared
using whole beef or water buffalo muscles, lamb eemiel meatTable 1) and different parts
of the carcass are used. However, it seems thajualkty of the finished product depend on
the muscle cuts used. The traditional diagram aptadograph oPastirmaare given inFig.
S3C andFig. 4, respectively. Briefly, the meat is trimmed intas of 60 cm long and 5 cm in
diameter. After that, the meat strips are rubbetl@vered with salt, piled up and cured for 2
to 5 days. During this period, the salted meabisetimes turned or salted again. After what,
the salted meat strips are rinsed with water tooranthe excess of salt and air dried for 2 to 3
days during summer and up to 15 days in winter. dried meat blocks are generally piled up
and pressed with heavy weights then dried. Aftesging and drying, the entire surface of the
blocks are covered with a paste consisting of leper, garlic and fenugreek callegeinet
and kept for 1 day. Finally, 5 to 12 days of supitly are needed to obtain a ready-to-eat
Pastirma The final pH ofPastirmaranges from 5.7 to 6.1 [79]. The microbiologicaunts
indicated that lactic acid bacterislicrococcusand Staphylococcusvere the most abundant

microorganisms inPastirma [80]. The sliced cuts oPastirmaare usually consumed with
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scrambled eggs that are fried, grilled lightly oaecharcoal fire [58]. More recently, it is used

as a topping for pizza.
4.4. Smoked meat products (Category 1V)

Smoking has been applied for centuries in preservaif meat, by exposing it to smoke,
which is produced by pyrolysis of wood [44]. Smakiis almost an elemental part of curing,
as it is a thermal processing [81, 82]. Smoke cuitha combined treatment, based on the
concerted action of enzymes and heat, which pranmptetein and lipid changes in the
previously treated raw material. The treatmentdias nutritional implications and affects the
sensory quality, safety, and shelf life of the pratddue to the bacteriostatic effect of the
compounds present in the smoke. However, the arterd these changes will depend on
many factors, including the type of smoking, théatree humidity, velocity, temperature,

density, and composition of the smoke and the duratf smoking [83, 84].

Meat products can be smoked at any point in thegoegion process and consequently,
many smoking procedures are used. However, theeapf@mperatures affect both the typical
sensory properties and the shelf life of the fpraducts [85]. Hot smoking or warm smoking
are carried out at high temperatures and the nmetitis case is usually cooked. Contrary to
cold smoking, the meat remains relatively moisthvight brown to dark brown color with a
typical smoked flavor_[86]. Usually, some of thddcemoked meat products undergo further
treatments before consumption [37]. In this fouctitegory and among the North-African
traditional meat products, we have listed 4 meatlpets that are 1fregate,2) Merdouma

known also a8ourdimor Mandi, 3) Tarfa-Garaand 4)Maynama
4.4.1.Fregate[Product 12]

Fregateis a ready-to-eat meat traditional product pregpaed highly appreciated by the
indigenous population of southern regions of Algeralled“Tuareg” (Table 1). The Tuareg
people also spelle@iwaregor Touaregare a large Berber ethnic confederation. They atly
inhabit the Sahara desert, in a vast area strgtdinam far southwestern Libya to southern
Algeria, Niger, Mali and Burkina Fasbregateprepared byluaregconsists of cured, smoked
and eventually dried meat pieces mostly prepareth framel meat_[11]. The preparation
diagram offFregatehas been identified and is givenRig. S4A. For its preparation, boneless
camel meat is cut into whole pieces of 5 to 6 cngtle and 5 cm thick, carefully incised, then
dry seasoned with salt and a set of spices inaudinon, garlic, coriander and hot red pepper.

The pieces are partially sun-dried and smokedwortb three days. The meat is then buried in
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aMatmora,ahole in the sand that contains ashes for 7 daggatecan be consumed directly
after smoking or dried again before storage at antiemperature. In its final aspeletegate

is eaten with traditional prepared dishes or sewil other traditional Saharan foods such as
“Mella” bread.

4.4.2 Merdouma / Bourdim / MandiProduct 13]

Merdoumais one of the most popular ready-to-eat meat mitsdmade from a whole
carcass (usually a young and small sized lamb/gmatyhole pieces of beef meat that is
incised, mixed with salt and a set of spic&alle 1). It is important to note that the use of
spices is optional. The cuts are cooked imaadoor (known also as &aboor), which is a
special kind of oven presented as a hole dug imtbend and covered inside by clay. The dry
wood is placed in th&andoorand burned to generate a charcoal. Before cldbdnole, the
meat cuts are suspended inside Taadoorwithout touching the charcodFig. S4B andFig.

5). The cooking duration depends on the type of raedtthe size of the cuts [8Nlandi (in
Egypt) orBourdim(in Libya) is considered as the main dish serveahd special events, such
as weddings and feasts. It is formerly served witbked rice or wheat. In Algeri&jerdouma
still basically aBedouinpractice used after hunting. The teBadouinmeans a grouping of
nomadic Arab peoples who have historically inhabitee desert regions in North Africa, and
the word comes from the Aralbliadaw, which meansdesert dwellér.

4.4.3.Tarfa-Gara[Product 14]

Tarfa-Gara is another meat product prepared by the Algeriahagn peoples. Thus, the
origin of the word is thought to derive frofifuareg” which refers to the stomach of animal.
Indeed, Tarfa-Gara is prepared from stomach and offal of lamb or da(i@ble 1). The
previously cleaned stomach is stuffed by small cybeces of offal (intestines, liver, lung,
spleen, and kidney), salted and seasoRagl $4C). After that, big stones of approximately 8 cm
and preheated in the charcoal are placed insidsttimeach. The smoking/cooking is ensured by
the heat of the stone, stirred occasionally to tima offal inside stomach and ensure an

homogeneous cookingarfa-Garapreparation is a commdedouinpractice after hunting.
4.4.4.Maynama[Product 15]

Maynamais a traditional Algerian meat product that hasdmee highly popular in the
Southern region of the country. It is a ready-tbreasted spicy whole-tissue beef, lamb, goat
or camel meat_[88]. The traditional preparationcess ofMaynama(Fig. $4D) is similar to

that of Merdouma which consists on trimming, seasoning and smokitayvever, the quality
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of the finished product depends on the meat cut®(at of lipid content), spices (quantity and
type) and on the type of wood (curing smokdaynamais now part of the menu in many
restaurants in Southern regions of Algeria. Itlstdlso a commorBedouin practice after
hunting Fig. 5).

4.5. Cooked and/or candied meat products (Category V)

Cooking or thermal treatment is an essential stepobked and/or candied meat products
preparation. Generally, meat is subjected to capkinenhance its palatability by intensifying
the flavor and to extend its storage life by redgcihe incidence of spoilage [89, 90]. The
origin of cooking meat is unclear although it hagt existed for millennia when early humans
may first have savored roast meat accidently, wherflesh of an animal killed in a forest fire
was considered more agreeable and easier to clebdigest than usual raw meat. Dry and wet
(moist) cooking or frying are the most popular thal processing methods that have
substantial effects on the sensory quality andemiitity of the final products [38]. The dry
procedures refer to a direct exposure of meat & imeluding roasting, broiling and grilling.
However, the wet cooking that encompass boilingwstg and steaming, is a thermal process
that uses a liquid transfer medium [44]. All theseking techniques contribute to modify the
final texture and aspects of meat and meat prod@b®king contributes further to their
stability by destruction of spoilage and pathogeorganisms [50]. The specific cooking
techniques applied to raw meat are linked to theietbackground, cultural habits and
tradition of each population and region. Usuallypked meats are considered as ready-to-eat
meat products_[10, 91, 92]. Traditionally, fats anild are the medium that are often used to
extend the shelf life of cooked meat. They contelalso for certain products to create vacuum
conditions. In this fifth category of North-Africamaditional meat products, we have listed 17
ethnic meat products that are Khliaa Ezir, 2) Laknaf,3) Osbana spelled alsdsbane4)
Bnadek 5) Khlii, 6) Kobiba, 7) Mcharmla known also ag&emounia 8) Boubnit known also
as Membar 9) Mkila, 10) Tehal or Tehane 11) Ban-chems 12) Kawareh or H'Rgma 13)
Klaya, 14) Bekboukaknown also ag'galia or Douara, 15) Tangia, 16) Mrouzia and finally
17) Cachir.

4.5.1.Khliaa Ezir [Product 16]

Khliaa Eziris a typical traditional meat product prepared aodsumed exclusively in the
North East of Algeria Table 1). It seems that this meat product originate froorkéy,
probably brought to Algeria between thé"l#nd 16' centuries during Ottoman rule in North
Africa. The origin of the word is thought to derifrem old Arabic,“Khliaa” referring to the
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storage step in olive oil and fat mixture aiir” referring to the earthenware jar, the utensil
where it is preserved [10Khliaa Eziris a cured and cooked meat produced using frestldss
(beef, lamb, goat or camel) meat. In the pidbktiaa Ezir was prepared to conserve meat, when
it is available at excessive quantities especialljthe religious feastAid Al Adha”, but
nowadays it is preferred as a processed meat [Eljpreparation still a family art involving
different well-defined stepd={(g. S5A): trimming, marinating, cooking, ripening and aggin

an earthenware jar dgzir (Fig. 6). The particularity of its traditional diagram psss is the
ripening step irkzir for more than 1 year and at room temperature(Qp, Thus,Khliaa Eziris
prepared according to the traditional diagram givelig. S5A based on empirical observations
and traditional recipes. Briefly, lean boneless nfga- 8 cm length, 4 — 6 cm thick) is cured by
applying a dry mixture of spices including coriandearaway and fresh smashed garlic. The
amount of salt is ~9% of the total weight. The cungeat is marinated for 7 days, kept at cool
place with occasional stirring before cooking atauerage temperature of 80°C on water.
After cooking, the meat blocks are immersed in atane of melted bovine fat and olive oil.
The mixt is then preserved Ezir for numerous months at ambient temperature [8-IB¢
average pH of final product is around 6.04 (x0.R¥garding sensorial characteristikbliaa
Ezir is judged very tender with high intensity of flavihat is especially attributable to the
presence of garlic flavor. The processing condgiaf Khliaa Ezir indicated that there is
efficient preservation against microorganisms aaysmnicrobial spoilage. Several factors
ensure microbial stability oKhliaa Ezir namely i) dual action of salt and spices, ii)
temperature and time of cooking and iii) the steragolive oil and fat that create sous-vide
conditions [10].Khliaa Ezir is a ready-to-eat meat product, since it is gdlyecwnsumed
without further processing. It is eaten as an appetvith bread or added to traditional dishes
such aChakhchoukhandAiche

4.5.2.Laknaf [Product 17]

Laknafis a typical North Eastern Algerian meat produdle 1), which is prepared using
whole tissue of beef or lamb me&id. S5B). Lean boneless meat cuts of 5 — 8 cm length and
4 — 6 cm thick are salted, marinated in a mixturepices for 2 days before cooking in water
until fibers are easy to separate. The seasonimgatiag spices mixture includes fresh garlic,
coriander and cumirLaknafis a ready-to-eat meat product that is mainly aoresd withSfen;

(a fried donut), or added as an ingredient to werioulinary preparations such as lentils and
chickpeas [11].

4.5.3.0sbana/OsbangProduct 18]
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Osbanaspelled als@®sbaneor Usbanis one of the most popular ready-to-eat meat prisdu
mostly prepared and consumed in weddings and feaske North-African countriesT@ble
1). It is usually served with couscous or in saug8].[ Osbanais a sausage-like product
prepared from offal lamb (heart, liver, spleen,ndgs) firstly cut into small cubic pieces,
seasoned with red hot pepper, garlic, coriandent amd gingerKig. S5C). Sometimes, rice
and chickpeas are also included in its preparafitie. mixture is then stuffed into previously
cleaned lamb stomach. The final aspedDebana(Fig. 6) is similar to that oKishka which
refers to various types of sausage or stuffedtimesvith a filling made from a combination of
meat and meal, often a grain [9Kjshkasausage is popular across Eastern Europe assvell a
with immigrant communities from those areas. Dudlifferent events, nameliaid Al Adha”,

Osbanais served with couscous or in a sauce [35].
4.5.4.Bnadek[Product 19]

Bnadekis a typical Tunisian specialty that is excluswelrepared from grounded meat
firstly mixed with salt and dry-spices containingy-anint, corianderh'rissa curcuma and
black pepperTable 1). The blend is subsequently shaped by hand ints badesirable size
that are fried in hot olive-oil for a short time @n) with frequent stirringKig. S5D). Then,
the balls are covered with water and boiled fos kbsin one hour until complete evaporation of
the entire water _[87]. The meatballs dipped in aik conditioned in glass containers
hermetically closed and stored at ambient tempegdkig. 6). Bnadekowes its characteristic
flavor to h'rissa a Tunisian hot and spice mixtuiBnadekare usually served as appetizers
even in a sandwich or added to a stew/sauce orssdtuig usually eaten by Tunisian peoples
with Kafteji (fried vegetables) also known k&fteciin Turkey or withOjja (scrambled eggs)
[935].

4.5.5.Khlii [Product 20]

Khlii is a typical and very popular Moroccan candied tnpeaduct prepared from boneless
whole-tissue of beef, lamb, goat and camel m€able 1). According to [7],Khlii is probably
brought to Morocco at the beginning of th® 8entury by Arab warriors during Islamic

expansions to Andalusia.

The preparation process Ihlii has been described in earlier studies [7, 56, B#. ethnic
preparation diagram and final aspectkdflii are given inFig. SSE andFig. 6, respectively.
Briefly, boneless meat trimmed into strips of 50-cin are marinated i8harmulathat include

salt, vinegar, cumin, seed oil, coriander and seaglarlic. After that, the mixture is kept in a
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cool place with occasional stirring for one or tdays. After this step, the cured meat strips are
hung on a laundry rope or wire and sun-dried fdeast one week. The dried meat strips are
then boiled in a pot that contain water, animakiad eventually olive oil with frequent stirring
until complete evaporation of water. Following tlpieparation steps, three variantskaflii

are distinguishable. First, tH€&ypical Khlii” , which consists of whole strips of meat immersed
in liquid animal fat, stored in containers of glass plastic and preserved at ambient
temperature. The small pieces of meat &hdrmulaobtained afteKhlii cooking are called
“Agrish’ which is the main ingredient of salty traditiongdncakes. The third one ‘iBiet
Khlii” which is the cooked meat strips dipped in oliveasian alternative to animal fat.

It is judged healthier and may be it decreases ritles for cardiovascular diseases.
Irrespective of its variantkhlii is consumed as a ready-to-eat meat product, Widd eggs
for breakfast. It is also used as an ingredierdifferent traditional dishes such as soups, and
more recently, as a topping for pizza [3&hlii is now part of the menu in many Moroccan
restaurants served with variotigjine Khlii is considered as shelf stable meat product that ca
be preserved for more than 2 years at room temperatiowever, lipid oxidation (rancidity
flavor) and color stability (unattractive color)eamajor problems during storage Khlii

because the high content of animal or vegetal fat.
4.5.6.Kobiba[Product 21]

Kobiba is a typical Egyptian popular meat produtalle 1) that is a deep fried meatball
mostly served grilled or cooked with a sauce basedilk and flour [58].Kobiba is usually
prepared from ground beef or lamb meat kneaded sathrice orBurghul (wheat semolina),
onion and garlic and the whole is seasoned witlthi@a of cumin and several other spices
(Fig. S5F). The meatballs are deep-fried at a medium heaing until golden brown over
(Fig. 6). Kobibais similar toCig kéfte,a traditional Turkish meatballs prepared following th
same wayut consumed without cooking [72]. Several measbadriants similar té&obibaare
described in many parts of the world suchkabbg a traditional meat product prepared in
Lebanon and Syria [58]. Finalli{obibais eaten as an appetizer with prepared salad dedoo

rice.
4.5.7.Mcharmla/ Kemounia] Product 22]

Mcharmlg also known a¥&emouniais one of the most popular meat product prepaned i
the religious feastAid Al Adha” in Algeria and MoroccoT(able 1). Mcharmlais a ready-to-

eat meat product made exclusively from liverg( S5G). After removing the blood vessels
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and small skin, the liver is cut into small cubieqes and mixed with a mixture of spices
including red hot pepper, black pepper, cumin amiboder. Minced tomato and olive oil are
further added to the mixtur€&i@. 6). The whole is then covered and cooked for 200tani.
Mcharmlais mainly prepared from lamb and beef liver, pgutiffal can be also used. It is
usually consumed with bread and at any time of/das.

4.5.8.Boubnit / Membar[Product 23]

Boubnit also known asMembar depending on the country of origin, is a sausdage-|
product prepared using beef or lamb intestinedhafpreviously cleaned and soaked in boiling
water to be used as a natural casifigb{e 1). Its preparation varies between countries and
communities depending on the ingredients used aadosing. Even the name differ, it is
called“Boubnit” in Algeria and‘'Membar” in Egypt. In AlgeriaBoubnitis a stuffed lamb or
beef intestine with a mixture of semolina, choppedmnal fat, dried grapes, smashed fresh
garlic, salt, ginger, coriander, pepper, hot regpee, olive oil and waterHg. S5H). The
stuffed intestine can be twisted at intervals tod#i it into several separate sausages. It is then
boiled in water with onion and spices that are galhethe same used for seasoning. The final
product is sliced and served alone or with salktg. 6). In Egypt,Membaris stuffed with
ground beef, salt, chopped onion, fresh mint, frealsley, chopped fresh tomato, rice and
some spices like coriander, pepper and dry pagfka S5H andFig. 6). It is then covered
with water and boiled in water for of one hour. &ftooking,Membaris drained and fried in
little butter [58]. In both countrie®oubnitor Membaris served immediately (as it crisps) and

is mostly consumed as appetizer or in sauce.
4.5.9.Mkila [Product 24]

Mkila is one of the most well-known Moroccan special(ieable 1). It consists of cured
and fried meat strips from all types of red me&8j.[ Originally, the wordMkila derives from
the term*Makla” in Arabic, which means “frying pan”, the utensdea to cook meat [7]. For
its preparation, strips or pieces of meat are mixid salt, spices and chopped animal fag(
S51). Then, the mixture is marinated all the day ihdcplace before being cooked in water
until the meat is very tender. After that, the tendneat strips are fried in vegetable oil
(preferentially olive oil) and animal fat until cqbete evaporation of water. The final product
(Fig. 6) is conditioned with oil (where it has been cooked glass containers hermetically
close and stored at ambient temperature for mane dime year. Basicallikila is similar to a
traditional Turkish meat product calleddvurmd [72, 96]. These products are all considered

as ready-to-eat meat products that can be conswitieout further processing or cooking. In
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Morocco,Mkila is usually served with various typesTdjine (a Maghrebian dish named after
the earthenware pot where it is cooked). It ishiirtcalled aMarag/Margain North Africa and
the Middle EastTajine would also designate a braised stew of lamb arkeim or beef with

vegetables eaten as well or served with couscous.
4.5.10.Tehal/Tehang Product 25]

Tehal, spelled alsorehaneis another Moroccan traditional meat product sggci(T able
1). Tehalis an Arabic word which means spleen, the primagyedient of the product [7, 39].
Thus, Tehalis a stuffed bovine/ovine spleen with ground bégfib or camel meat, olives,
chopped fat and spices including coriander, ginffesh smashed garlic and hot red pepper
(Fig. S5J). The stuffed spleen is mostly baked in a breaenoand this confers a soft and
creamy texture to the final produdiig. 6). For its consumption, slicebehalare griddled and

served in a sandwich or with boiled rice.
4.5.11.Ban-chemdProduct 26]

Ban-chemss a typical Libyan meat product &ble 1). It is prepared form bovine offal
(intestines, liver, lung, spleen, and kidney) the¢ cut into small pieces before mixing with
chopped fat and spicebif. S5K). The mixture and the previously cleaned stomaehsan-
dried separately. After drying, the stomach isfstlifwith pieces of offal and subjected to a
period of cooking before conditioning in animal.f&an-chemss commonly added as an

ingredient in cookedouscousr served with pasta [7, 56].

4.5.12.Bouzelouf /Zelif/ Kawareh / HRgmdProduct 27]

Bouzeloufs mainly prepared in religious feasts suchifad Al Adha” (Table 1). Bouzelouf
is known by other names, such 3slif (in Moroccg, H'Rgma or Bouzelouf(in Algeria),
Bouzelouf(in Tunisia) andKawareh(in Egypt) [97, 98]. After slaughter, lamb or bé&efad and
lower part of legs are cleaned, flamed and scrapegemove the hair, then boiled before
cutting Fig. S5L). The pieces of head and legs are mixed with gnganlic, coriander,
caraway, red hot pepper and fresh parsley [93]. Whele is then covered with water and
boiled until bones are easily separalieg( 6). Bouzeloufcan be roasted with vegetables or
served with a sauce. In Egypt, it is eatenFattah Kawareh (boneless head and legs) with
cooked rice and the sauce where it was cookedlsarba served as a soup known @adrbat
Kawareh” that ismostly consumed in winter [58]. CurrentBpuzeloufis part of the menu in

many popular restaurants in Algeria, namely inltivalities near Constantine region.

4.5.13 Klaya[Product 28]
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Klaya is a Tunisian ready-to-eat meat product that épg@red from meat and offal of beef
and lamb Table 1). For its preparation, the meat, liver, kidney dadare all cut into small
cubic pieces and then boiled in a salted waterafonoment Eig. SSM). After boiling, the
pieces are mixed with salt and a mixture of spiscefore frying in olive oil with frequent
stirring until complete evaporation of water [98laya can be consumed immediately or
conserved in glass containers that contain olivVérstly served for its cookingHig. 6). Klaya

is mainly prepared for family, duringoussemsan annual religious celebration) or weddings.

4.5.14.Bekbouka/ T'galia / Douard Product 29]

Bekboukais one of the famous dishes of the Maghreb coemt(Morocco, Algeria and
Tunisia), prepared from beef or lamb stomadiable 1). Traditionally, after cleaning, the
stomach is cut into small pieces and mixed with $ash tomato, onions and spices including
hot paprika, ginger, coriander, cumin, pepper amghf garlic Fig. S5N and Fig. 6). The
mixture is cooked in water and olive oil until colee evaporation of the added water [39, 93,
98]. This ready-to-eat meat product is consumehgttime of the year namely soon aftaid

Al Adha”. It is also prepared on the eve of weddings bygtieem's family.

4.5.15.Tangia[Product 30]

Tangig is a typical Moroccan specialty, namely from kbeality of MarrakechTable 1). It
Is a slow-cooked meat prepared in an urn-shaped tetta cooking vessel (earthenware jar)
called &Tangia”. Thus, it is also the name of the strew cookethepot, and hence of the
ethnic meat productangia Traditionally,Tangiais cooked in an oven adjacent telammam
(a communal bathhouse), where it would slow-coakethe ashes from the fire used to heat
the bathhouse_[35]. To prepafangia whole pieces of meat are mixed with onion, garlic
parsley or cilantro, spices and chopped preser@euih rind Fig. S50). The cured meat is
then transferred to the earthenware jar and cowerida circle of parchment papefig. 6).
The cooking is very long, approximately 6 to 7 toufhis popular ethnic meat product is
usually served as a family dish on Friday with lec@®n steamed seasonal vegetables as well
with bread [39, 99].

4.5.16.Mrouzia [Product 31]

Mrouziais a sweet and spicy Moroccan and Tunisian ti@aaidi meat productl@ble 1). It
is traditionally prepared in the days following tistamic feast Aid Al Adha” or during the
fasting month of Ramadai due to its high calorie value [39]. This prodwsiginated from
Spain and it was simmered for the first time in Algia, a few centuries ago [35]. For its

preparation, the pieces of meat are mixed with aadt spicesRas El Hanoutand Saffron),
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garlic and onion, then marinated overnight befomoking over medium heat, stirred
occasionally to turn the meat as it browkRgy( S5P andFig. 6). After that, water is added and
covered before it is simmered. After an approxintdtevo hours, drained raisins, honey, sugar
and cinnamon are added. The pot is once again@daerd let to simmer for 20 to 30 minutes,
until the raisins are plump and the sauce is redltiee thick syrup-like consistency [100]. In
Tunisia,Mrouziais prepared in the same way as in Morocco ext¢gtthe TunisiatMrouzia
contains chickpeas. The characteristic tastel@iuzia is due to saffron antRas El Hanout;

a spice blend of cardamom, coriander seeds, nuteiagamon, pepper, clove, turmeric,
ginger, and cumin. Caraway seeds, ground fennelga@eh anise can be also uskblouzia
may be made a day or two in advance, as the flawdrscontinue to improve with time.
Honey and sugar paly pivotal roles as preservatifeseforeMrouzia can be preserved more

than 10 days. Thus, this ready-to-eat meat pradwzinsumed with bread.
4.5.17.Cachir [Product 32]

The sausagéCachir” is the most prepared (both traditional and indaktscale) and
consumed ready-to-eat meat product in Algefiab{e 1). The etymology of the word derived
from Hebrew word Kasher” that means “fit to be eaten”, according to Jewdstary laws.
Historically, from the 18 and 14' century and during the presence of the Frenchnsoio
Algeria, the AlgerianJewsuse the word Casher” to distinguish their meat products from
those of other European charcuteries, which ark-pased. This appreciated meat product is a
cured and cooked sausage. Traditionally, it is @meg by mixing ground meat from beef,
chicken, lamb or camel with eggs, salt, dry spi{pegprika, cumin, caraway and black pepper),
and fresh smashed garlic and pitted green oliFes §5Q). The blends stuffed into natural
or synthetic casings that is then steamed. Aftergiete cooking, casing is removed and to be
eaten, the sausage is cut into slideig.(6) after a chilling period. It is often used to gam
sandwiches.Cachir is to some extent similar in its aspect and tdstéMortadella and
Luncheorsausages.

5. Conclusion and future prospects

This review listed the most popular traditional mmeesoducts of the North-African and
Mediterranean countries. For the first time, 32nethmeat products were presented and their
ethnic preparation diagrams were identified. Thatpeoducts were then grouped into 5 groups
according to the preparation techniques used amdfihal aspects. In the North-African regions,
meat products are not well-valorized and veryelitinowledge is available about them.

Furthermore, the lack of commercial availability foost of the North-African meat products
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and gradual decadence of the traditional practicesto globalization has led to the extinction of
numerous ethnic meat products. Thus, it is imminentconsider the age-old knowledge
regarding the culinary heritage, the ancestral fo@garation practices and the nutritional value
for their beneficial aspects attributable to beldaongthe Mediterranean diet. However, the
traditional food products would play important rafetourism and other social and economic
aspects of the North-African countries. For théseiy characterization for both physic-chemical,
technological and microbiological aspects are néddemost of the listed meat products in this
review since only some of them were slightly chimarped. Thus, it is of great importance to
revive and save the preparation steps or diagrdntiseo32 traditional meat products for the
future generations. It would be also useful to cmdurther studies to identify those, which are
not identified in this work due to the complexity the North-African and Mediterranean
countries for their high number of ethnic groupd #re vast area they occupy. On another hand,
as a response to the emerging negative perceptibrtdnsumers related to ethnic meat
products, sensory studies would be conducted ftierbpromotion of the products. All these
guidelines would be beneficial in order to incretts® cultural treasures of North-African and

Mediterranean countries.
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Figure captions

Fig. 1. Map of the geographical distribution of the mosmeooon and 32 listed ethnic meat
products of the North-African and Mediterraneanntaes prepared in special or different
countries. They are grouped and identified by cobircording to the proposed classification
that is based on the traditional preparation tygesh circle number refers to the name of the
traditional meat product given in the legend of .

(O |. Salted and/or marinated meat products but not dried: grouped (1 Melfouf (Boulfaf/
Zenar), (2) Merguezand (3)Kofta (KuftaKabalbKefta).

(O 1l. Dried not fermented meat products. grouped (4) TypicalGueddid (Kadid), (5)
CuredGueddid (6) EI M'selli, (7) Kourdassand (8)Tidkit.

O 1. Fermented semi-dry/dried meat products. grouped (9)Soudjouk(SucukNakanel,
(10) Boubnitaand (11)Pastirma(Basturma.

O V. Smoked meat products: grouped (12)Fregate (13) Bourdim (Merdoum@Mandi),
(14) Tarfa-Garaand (15)Maynama

© V. Cooked and/or candied meat products: grouped (16Khliaa Ezir, (17) Laknaf (18)
Osbana (Osbang, (19) Bnadek (20) Khlii, (21) Kobiba, (22) Mcharmlg (23) Boubnit /
Membar (24) Mkila, (25) TehalTehane (26) Ban-chems(27) Bouzelouf(ZeliffKawarel),
(28) Klaya, (29) Bekbouka/T'qalia/Douarg30) Tangig (31)Mrouziaand (32)Cachir.

Fig. 2. Photographs oMelfouf/Boulfaf Merguez and Kofta ethnic meat products. These
ethnic North-African meat products are classifiedhie category. Salted and/or marinated
meat products but not drietMelfoufis prepared from liver lamb that is slowly roasteuler

an open heartiMerguezis generally made of lean and fat lamb, beef arfthlo mixed with
condiments. For its preparation ground meat is chixgh spices and then stuffed into natural
casing namely from lamb intestiri€ofta is a ready-to-eat meat product that is prepar@u fr
ground meat by charbroiling: the boneless lean nseatinced and mixed with spices, herbs
and smashed onions and the blend is usually fointeccigar-shape and left at least 2 hours
before cooking. The indigenous methods of prepamatif these meat products are given in
Fig. S1.

Fig. 3. Photographs oGuedidin Arabic orAchedlouhin Tamazight language (the language
of the Berbers) andourdass ethnic meat products. These North-African ethnieam
products are grouped in the categhirnDried not fermented meat products. Guedic well-
known salted and sun-dried traditional meat progwepared in the Maghreb countries most
often after“Aid Al Adha”. Guedidor Achedlouhand its variants are prepared from many
types of red meats including camel meat and anly qfathe carcass is usedourdassis a
sausage-like product prepared from offal lamb ustmmach, intestines, liver, lung, spleen
and fat. The indigenous methods of preparatiome$eé meat products are giverFig. S2.

Fig. 4. Photographs ofSoudjouk/Sucuk/NakanelBoubnita and Pastirma ethnic meat
products. These North-African ethnic meat produate grouped in the categomyi.
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Fermented semi-dry/dried meat products. Soudjouwsukis a cured, dry fermented and
uncooked sausage of Turkish origin that is madeedptirom beef or water buffalo, camel
and lamb meatBoubnita is a typical Moroccan dry fermented sausage prepaned
consumed mostly after the religious feasid Al Adha”. Pastirmais a ready-to-eat meat
product commonly prepared and consumed in Egyptitsnttaditional preparation process
takes several weeks and includes three well-defsteos: salting, pressing and finally drying
and ripening. The indigenous methods of preparaifdhese meat products are giverfing.
S3.

Fig. 5. Photographs a¥lerdouma/Mandi/BourdinandMaynamaethnic meat products. These
North-African ethnic meat products are groupedhi@ tategory IVSmoked meat products.
Merdoumais one of the most popular ready-to-eat meat prisdonade from a whole carcass
of young and small sized lamb/goat or whole piemfeseef meat that is incised and mixed
with salt and a set of spices. To makerdoumajthe cuts are cooked inTandoor(known
also as & aboor), which is a special kind of oven presented asla Hug in the ground and
covered inside by clapMaynama,a traditional Algerian meat product, that is adseto-eat
roasted spicy whole-tissue beef, lamb, goat or tameat. Its preparation is similar to that of
Merdouma, which consists on trimming, seasoning and smoKiing indigenous methods of
preparation of these meat products are givéfignS4.

Fig. 6. Photographs oKhliaa Ezir [the earthenware jaEgir) on the top and the final ready-
to-eat meat productkpliaa) in the bottom],Osbana Bnadek Khlii, Kobiba, Mcharmla
Boubnitg Member Mkila, Tehal/TehaneBouzelouf (Zelif)Klaya, Douara/Bekbouka/T’qalia
(showing two different final aspects)angia Mrouzia and Cachir ethnic meat products.
These North-African ethnic meat products are grdujpethe category VCooked and/or
candied meat product3.he preparation, consumption and socio-culturpees of all these
meat products are detailed in the text one by oeadl summarized it able 1. Furthermore,
the indigenous methods of preparation of these preaiucts are given iRig. S5.
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Table 1. List of the 32 most common ethnic meat productshef North-African and Mediterranean countries pred in special or different countries
(distribution), which, are grouped according totledassification, based on the traditional prefiaratype.

Number Meat product

Country

Livestock source

Main irjeats Steps of preparation

Traditional prodsetsu References

|. Salted and/or marinated meat products but nofedtt

Melfouf (Boulfaf / Algeria

Trimming, Cutting,

Ready-to-eat meat product prepared during
the religious feastAid Al Adha” after the

1 Zenan) Morocco Lamb Salt, Pepper, Hot red pepper Seasoning, Roasting sacrifice of the sheep. It is mainly
consumed with bread.
, Lamb Usually fried or barbecued to prepare
2 Merguez ?Lgrﬁgiz Beef Salt Grinding, Mixing, Stuffin sandwiches. It can be also used as 31 54,55 57]
9 Buffalo Spices 9 9 9 ingredient in traditional dishes such eg'i’ ==
Morocco “ -
Poultry COUSCOUS.
Egypt ; ;
Libya Lamb Salt, Sp_lces (coriander, caraway, Y - The product is generally served
Kofta, Kufta L curcumin, black pepper), Mincing , Mixing, Grilling, . . : : e
3 Tunisia  Beef . . . immediately with pita bread, tahini (§34, 58
(Kabab), Kefta : Smashed onion, Fresh minced Roasting . .
Algeria Poultry ; ; . . sauce) or with cooked rice.
garlic, Minced parsley, Olive oil
Morocco
Il. Dried not fermented meat products
Typical Guedid, Algeria N , Initially these variant of Guedid products
4 (Kadid / Morocco Beef, Lamb, Salt Tr|mm|n.g, Salting, are prepared to preserve meat. They Bfel7, 18|
. Goat, Camel Sun-drying ) : : ; .
Achedlouh) Tunisia used as ingredients in various dishes
Algeria . . N . . (couscous, legume stews, aiche and avissar
5 Cured Guedid MOrocco Beef, Lamb, Salt, Splces (fres_h garlic, hot reilfnmmmg, Cuttmg, Saltlng,in Kabylia) prepared when meat is npt2, 101]
s Goat, Camel pepper, mint, coriander) Curing, Sun-drying : d . :
Tunisia available, likely during winter.
. Cutting, Salting and curing,
6 El M'selli Algeria Beef Salt, Pepper, Fr_esh garlic, Hot Sun-drying, Ripening in  Consumed as a stew/sauce 1]
Lamb red pepper, Coriander '
melted bovine fat
. . : . Prepared duringMoussems (an annual
7 Kourdass Algeria Lamb Salt,_ Cumin, Hot red pepper, Cuttl_ng, Seasonujg, religious celebrationvith other traditional [7, 56]
Morocco Garlic, Black pepper Stuffing, Sun-drying dishes
Lamb . . . :
8 Tidkit Morocco  Beef Sa!t Seasor_wlng, Sun-drying,  Tidkit is mainly used to prepare soups apd
Camel Spices Chopping sauces.
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Table 1. Continued

lll. Fermented semi-dry/dried meat products

The product is eaten and used as sliced

Soudjouk, Sucuk, Lamb, Beef, Salt Mincing, Mixing, Stuffing, . . .
9 Nakanek Egypt Buffalo, Camel  Spices Ripening bre_akfast m_gredlent (V.V'th €ggs or cheegéB, 101 102
or included in a sandwich filling.
10 Boubnita Morocco  Lamb Sa!t Cutting, Sgasonmg, DrymgC_onsumed in a sauce with vegetable [czr@]
Spices Fermentation with pasta
Salt, Cemen, Freshly ground It is consumed with scrambled eggs. It can
1 Pastirma Eqvot Beef, Lamb, garlic, Fenugreek, Paprika, Trimming, Cutting, Curing, be cut into slices, or fried or grilled lightly58, 101]
(Basturma) ayp Goat, Camel Mustard, Water, Cumin, Pressing, Drying over a charcoal fire or can be used, more
Coriander recently, as a topping for pizza.
IV. Smoked meat products
Salt, Spices and condiments . . : . .
12 Fregate Algeria Camel (onion, garlic, coriander, hot reddCut_tlng,SSaltLrjg, Sun- Co(;l.s.umeldb n (;[hke Sahara”reglon with [ﬁ]
pepper) rying, Smoking traditional bread known addella.
Eavot Beef Lamb The product is considered as the main dish
Merdouma gyp ’ ' Salt . . served during special events, such
13 . . Libya Camel, Goat, . Seasoning, Smoking ; . @
(Bourdim/Mandi) . Spices weddings and feasts. It is formerly serv
Algeria Poultry ; X
with cooked rice or wheat.
14 Tarfa-Gara Algeria Lamb Sa!t Cuttm_g, Seasoning, /
Camel Spices Smoking )
Lamb. Beef Salt Consumed after hunting
15 Maynama Algeria Goat, Camel Spices Seasoning, Smoking (8]
V. Cooked and/or candied meat products
N . The product is eaten as an appetizer in
f b Salt. Coriander. C Trimming, Curing, C ; . dded diti
16  Khiiaa Ezir Algeria Beef, Lamb, alt, Coriander, Caraway, Fres*&:ooking Ripening in onstantine region or added to tra |t|orr§_1 1
Goat, Camel garlic, Olive oil, Animal fat ' ; dishes such afhakhchoukhaand aiche
earthenware jar ;
served during feasts.
: . N . . Consumed witlsfenj(a fried donut), or
17 Laknaf Algeria Beef Salt_, Rresh garlic, Cumin, T””?m'”g' Cu_ttmg, Saltlng’added as an ingredient to various culinary11]
Lamb Coriander Curing, Cooking : : .
preparations such as lentils and chickpeas.
Algeria .
Tunisia Salt_, SP'C?S (red hqt PEbPET, Cutting, Seasoning, The product is served with couscous or ir) a
18  Osbana (Osbane), . Lamb garlic, coriander, mint, ginger), ) .
Libya : . Stuffing, Cooking sauce.
Morocco Rice, Chickpea
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Table 1. Continued

Salt, Dry-mint, Coriander,

- Lamb s o L . Consumed as an appetizer or added t
19 Bnadek Tunisia Beef H'rissa (hot sauce), Curcuma, Grinding, Mixing, Cooking stew/sauce or soups. ?8_?]
Black pepper
Consumed such a ready-to-eat meat
. . . Trimming, Cutting, Curing, product or fried with eggs for breakfast. It
20 Khlii Morocco Beef, Lamb, Salt_, Vinegar, Cumin, Se‘?d oil, drying, Cooking, is used in different traditional dishes sugf, 39, 57
Goat, Camel Coriander, Smashed garlic oL .
Conditioning as soups, tajine and couscous or, more
recently, as a topping for pizza.
. Lamb . . - - . __Is eaten as an appetizer with prepared s
21 Kobiba Egypt Beef Salt, Spices, Condiments Grinding, Mixing, Frying or cooked rice. 1@
. Lamb Salt, Spices (red hot pepper, . ) Served during Aid Al Adhd (religious
22 Mcharmla Algeria Beef black pepper, cumin, coriander)CUtt'r.]g’ Seasoning, feast). It is very popular in Algeria where it
Morocco . LA Cooking : .
Poultry Olive oil, Minced tomato is consumed at any time of year.
. Algeria Salt Cutting, Seasoning, . .
23 Boubnit / Membar Egypt Lamb Spices Cooking Consumed as appetizer or in sauce. 58 [
Salt, Spices (coriander, ginger, : .
: Beef, Lamb, : Cutting, Seasoning, . .
24 Mkila Morocco Goat, Camel Lrs;k;rsnrir;]e)lshed garlic, pepper, Cooking, Frying Served with tajine. 1, 39
Beef, Lamb, Salt, Spices (Coriander, ginger,Seasoning, Stuffing, Sliced Tehalcan be griddled and served i
25  TehallTehane Morocco Goat, Camel smashed garlic, hot red pepper)Cooking a sandwich or with cooked rice. '& 56
i . Beef Salt Cutting, Stuffing, Drying, Commonly added as an ingredient j
26 Ban-chems Libya Lamb Spices Cooking prepared “couscous” or served with pastfﬁ’ 56
Bouzelouf (Zelif / Algeria Usually consumed during a religious feast
Morocco Beef Salt . . “Aid Al Adhd and weddings as a sauc
27 Kawareh / o b . Cutting, Cooking . d duri ; 8,93, 97]
H'Rgma) Tunisia  Lam Spices Sometimes and during winter, as a so
Egypt known asChourbet Kawareh.
- Beef . . ) . o . Prepared during Moussems (an annyal
28 Klaya Tunisia Lamb Salt, Spices, Olive olil Cutting, Boiling, Frying religious celebration) or weddings. i
.. 1. Algeria, Consumed at any time of year namely soon
29 BekbOUKa/Tqa“aTunisia, Beef Sa!t Cutting, Cooking after "Aid Al Adhd. It is also prepared orf39
/ Douara Lamb Spices : . .
Morocco the eve of weddings by the groom's family.
Beef Salt Cutting. Seasonin Prepared forHammam (steam bath) on
30 Tangia Marocco Spices 9. 9 Friday and served with a selection stean|&®, 99|
Lamb . . Cooking
Olive all and seasonal vegetables as well as bread.
. Marocco, . Cutting, Seasoning, Is mainly prepared afteAid Al adha”and
31 Mrouzia Tunisia Lamb, Beef, Goat Salt, Spices, Sugar, Honey Cooking is consumed with bread [39

32 Cachir

Algeria

Beef, Lamb,
Goat, Camel

Salt, Spices, olives

Grinding, Mixing,
Steaming, Cooking

Eaten as an appetizer with salad and u§ed
to garnish sandwiches.
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Fig. 4.

Sucuk / Nakanek
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Pastirma
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Fig. 5.

Merdouma / Bourdim

Maynama
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Supporting Information

Supplementary Fig. S1. Flowchart of the indigenous A) Melfouf, B) Merguez and C) Kofta
making. These ethnic North-African meat products are classified in the category 1. Salted and/or
marinated meat products but not dried.

Supplementary Fig. S2. Flowchart of the indigenous A) Guedid, B) Cured Guedid, C) EI messli,
D) Kourdass and E) Tidkit making. These North-African ethnic meat products are grouped in
the category II. Dried not fermented meat products.

Supplementary Fig. S3. Flowchart of the indigenous A) Soudjouk/Sucuk/Nakanek, B) Boubnita
and C) Pastirma making. These North-African ethnic meat products are grouped in the category
II1. Fermented semi-dry/dried meat products.

Supplementary Fig. S4. Flowchart of the indigenous A) Fregate, B)
Merdouma/Mandi/Bourdim, C) Tafra-gara and D) Maynama making. These North-African
ethnic meat products are grouped in the category IV. Smoked meat products.

Supplementary Fig. S5. Flowchart of the indigenous A) Khliaa Ezir B) Laknaf, C) Osbana, D)
Bnadek, E) Variants of Khlii, F) Kobiba, G) Mcharmla, H) Boubnita and Member, I) Mkila, J)
Tehal/Tehane, K) Ban-Chems, L) Bouzelouf (Zelif), M) Klaya, N) Douara/Bekbouka/T’qalia, O)
Tangia, P) Mrouzia and Q) Cachir making. These North-African ethnic meat products are
grouped in the category V. Cooked and/or candied meat products.
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A4
Cured meat pieces stuffed
into lamb intestine

Sun-drying and
fermentation

Boubnita

5]

Beef, lamb or camel
meat

Trimming
v

Lean boneless meat

Salting
v

Salted meat cuts

Dried

Pressed

Pasted

Sun-drying
v
meat cuts

Pressing and drying
v
meat cuts

v
meat cuts

Sun -drying

Pastirma

Seasoning with gemen



A) Camel meat

Trimming
\'4
Lean boneless meat
(5 - 6 cm length, 5 cm thick

v
Cured meat pieces

Sun-drying

v
Dried meat cuts

Smoking
v

Smoked meat cuts

Burying

v

Fregate
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B) Beef, lamb, camel

Salting / seasoning

— goat or poultry
meat

Trimming
v
Whole carcass or
pieces of meat

Salting / seasoning

v
Cured meat pieces

Burying / smoking

v
Merdouma / Mandi/ Bourdim

<)

L 1

Stomach and offal

Cutting
v
Whole stamach and

small cubic of offal

Salting / seasoning

v
Cured offal

Stuffing
v
Stuffed stomach

Smoking by hot stone

A4
Tarfa-gara

L 1

Beef, lamb, camel goat
or poultry meat

l Trimming

Whole carcass or
pieces of meat

Salting / seasoning
\ 4
Cured meat pieces

Smoking

v
Maynama



A)
Beef, lamb, goat or
camel meat

|
| Trimming

v
Lean boneless meat
(5 — 8 cmlength, 4 — 6 cm thick)

l Marinade

Cured meat cuts

‘ Cooking in water

v
Cooked meat cuts

Immersion in olive oil
& fat mixture

Khliaa Ezir

F)

(|

Beef, lamb meat

Grinding
A4
Ground meat
kneaded with soft
rice or bourghul

‘ Seasoning

v
Cured blend formed
into small balls

i Frying

Kobiba

B)

[

Beef & lamb meat

: Trimming
v
Lean boneless meat

(5 - 8 cmlength, 4 — 6 cm thick)

Marinade

v
Cured meat cuts

Cooking in water
\

Cooked meat cuts

v
Laknaf

G)

[ |

Beef, lamb, poultry liver

| Cutting
v

Small cubic pieces

lSeasonmg

Pieces of liver mixed
with tomato

Cooking with
olive oil

Mcharmla

<)

(I

Offal lamb (heart, liver,
spleen, kidneys)

Trimming
v
Small cubic pieces

Seasoning

\ 4
Cured pieces

Stuffing
v
Pieces stuffed into
stomach

Cooking in sauce

v

Osbana

H)

D)

(I

Beef & lamb meat

Grinding
v
Ground meat

Seasoning

Cured ground meat
balls
Frying
v
Fried meat balls
Cooking in water
and olive oil
v

Cooked meat balls

Immersionin
olive oil

Bnadek

Lamb intestine

v

74
Semolina, animal

fat, olive oil and
spices

J/ Cooking

Boubnita

y Stuffing with
y \

Ground beef
meat, spices and
condiments

\L Cooking

Member

Immersionin

E)

L 1

Beef, lamb, goat or camel meat

Trimming
v
Strips of lean meat

Marinade
v
Cured meat cuts

‘ Sun-drying
v
Dried meat cuts

Cooking in water, fat
and olive oil

Cooked meat cuts

W, - .
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Shurmula and meat

olive oil ;_,::"":::' \_melted fat
Y A \
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)i
Beef, lamb, goat or

camel meat
|

Cutting

Strips or pieces of
boneless meat

L Marinade

Cured meat pieces

‘ Cooking in water

v
Cooked meat

L Frying

Fried meat

‘ Immersion in oil

v
Mkila

0)
I

Beef, lamb or
poultry

Cutting
v

Pieces of meat

Seasoning

v
cured pieces

l Cooking in Tangia

Tangia
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J)
L |
Beef, lamb, goat or
camel meat

Grinding
v

Ground meat

Seasoning

v
Cured blend

Lsrufﬁng

Cured blend stuffed into
bovine/ovine spleen

Baking in a
bread oven

v
Tehal/ Tehane

]

P)

Beef, lamb or goat

Cutting
v

Pieces of meat

l Seasoning

Cured pieces

v
Cooked pieces

Mrouzia

Cooking in water

K) L)

Offal beef Beef or lamb head and
' lower part of legs
Cutting P g
v Flaming / scraping
Small cubic pieces v
Scraped head and legs
Seasoning
v Boiling (short time)
Cured pieces v
Sun-drying Boneless head and
v legs

Dried pieces and
chopped fat stuffed into

Boiling in spices

. \ 4
dried stomach
' Bouzelouf
Cooking in water
v
Cooked balls
Immersionin
animal fat
Ban-chems
]
Q)
|

Beef, lamb, poultry
or camel
Grinding

v
Ground meat

L Seasoning

Cured ground meat

Stuffing
A4
Blend stuffed into natural
or synthetic casing

Honey, sugar and raisins
under cooking
v

Cooking by steaming
v

Cachir

M)

Meat and offal of
beef or lamb

Cutting
\ 4
Small cubic pieces
Boiling

A 4
Boiled pieces

Seasoning

v
Cured pieces

Frying in olive oil

v
Klaya

]

N)
L |
Stomach of beef or
lamb

Cutting
A 4

Small cubic pieces
Seasoning

Cured stomach pieces

Cooking
v

Douara / Bekbouka / T'qalia
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