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EFFECT OF STARTER CULTURES ON VARIOUS CLASSES OF FATTY ACIDS IN SUDANESE
FERMENTED CAMEL MILK (CAMELUS DROMEDARIUS) GARISS

Ahmed I.', Mohamed B. E.?, Yousif N.M. E.?, Faye B3, Loiseau G. 3

"Department of Biochemistry & Food Science, Faculty of Natural Resources & Environmental Studies, University of
Kordofan, Elobeid, Sudan, P.O. Box .160; 2Department of Food Science and Technology, Faculty of Agriculture,
University of Khartoum, Shambat, Sudan; 3Centre De Coopération Internationale En Recherche Agronomique Pour Le
Développement CIRAD, Montpellier, France ; Corresponding author: adamalgnana62@yahoo.com

Abstract

The objective of this research was to study the variation of classes of fatty acids in gariss (fermented camel milk) prepared
under controlled conditions (starter cultures and time of fermentation). Inoculations of raw camel milk with selected LAB
strains (E. duransR03, E.faecium NWL and L. plantarum BJ6 and their combination as well as the control - fermentation
without starter cultures) was performed at varying periods of time (zero, 3, 6, 9 and 12h) at ambient temperature, then the
role of these conditions on fatty acids classes were studied. Camel milk fermented under starter-culture controlled
conditions contained unsaturated fatty acids, including the essential fatty acids. Considerable amounts of omegas and
omegas fatty acids and the absence or presence of low amounts of short chain fatty acids were found compared to cow
milk.

Key words: Starter cultures, Enterococcus, fatty acids classes, control conditions, selected LAB strains.

CYOAHObIK ®EPMEHTALUUANAHFAH TYWE CYTI GARISS (CAMELUS DROMEDARIUS)
MAU KbllWWKbJTAAPbBIHbIH TYPJ1I KTACTAPbIHA ¥UbITKbIJTAPAbIH ©CEPI

3epTTey XKyMbICbIHbIH MakcaTbl Oakbinay XafgavibiHoa AavibiHoanfaH (YMbITKbINap MeH albiTy YyakbiTbl) Gariss
(awbITbiNFaH Tyre CyTi) KypamblHAaFbl Maw KblLLKbINAApbl KnacbliHAarbl esrepictepdi 3epttey.TaHgan anbiHFaH LAB
wramaapbiMeH (E. durans R03, E. faecium NWL, L. plantarum BJ6 sHe onapabiH, kombuHauuanapbl, coHgah — ak
GaKkbinay — yMbITKbINApChbi3 allybl) TYWEeHiH Wuki cyTi Typni yakblT keseHaepiHge (0, 3, 6 , 9 xeHe 12 car) Genwe
TemMnepaTtypacbiHAa albITbINAbl, COHbIMEH KaTap, MaW KblLKbINAapbIHbIH KNacTapbiHa onapablH acep eTy perni 3epTrengi.
3epTTey HoTUXKeCIHAE CUbIP CYTIMEH canbICTbipfaHAa omega-3 aHe omega-6 Maii KbllKbiNnAapblHbIH XKOFapbl MesLepi
MEH KbICKa Ti30eKTi Mali KbILLKbINAapbIHbIH TOMEH MernLlepi aHblKTanabl.

TytiH ce3dep: ylibimkbi, Enterococcus, mall KblWKbIIOapbiHbIH Knacmapsl, bakbinay xardalibl, nfakmobakmepusinapobiH
)XeKke wmamoapb!

QPDEKT 3AKBACOYHbIX KYJIbTYP HA PA3JIMYHbIE KITACCbl XWPHbIX KACJIOT B
CYOAHCKOM ®EPMEHTUPOBAHHOM BEPBJIHOXXbEM (CAMELUS DROMEDARIUS)
MOJIOKE GARISS

Llenblo gaHHoOro mccnegoBaHus Obino M3yvyeHWe M3MEHEHWsI KacCoB XUPHbIX KMCNOT B Gariss (dhepMeHTMpoBaHHOe
BepONtOXKbErO MOJIOKO), MPUTOTOBIEHHbLIX B KOHTPONMPYEMbIX YCINOBUsIX (KyNbTypa 3akBacoOK U BpeMEHU dhepMeHTaLmm).
MoceB cbiporo BepOnxbEro Mosioka ¢ BoibpaHHbiMu LAB wtammamu (E. duransR03, E.faecium NWL u L. Plantarum
BJ6 u ux kombuHayuu, a makxe KoHmposns — chepmeHmauyusi 6e3 3akeacku) Gbina BbIMOMIHEHA B pa3nuyHble nepuoapl
BpemeHu (0, 3, 6, 9 1 12 4) npu KOMHaATHON TemnepaType, Takke U3ydanucb pPofb 3TUX YCHOBUMA Ha KNaccChbl XUPHbIX
K1cnot. Bepbntoxkbe MOMoKo npu hepMeHTaLMM C 3aKBACOYHBIMU KyribTypamu B KOHTPOSNTMPYEMbIX YCITOBUSX COAEPXMUT
HEHaCbILLEHHbIE XUPHbIE KUCIOTbI, B TOM YMCIe HE3aMEHUMbIEX XUPHbIE KUCTOTbI. Bbinn o6HapyxeHbla 3HauynTenbHble
KONMMYeCTBa >XUPHbIX KUCIOT omega-3 1 omega-6 U OTCYTCTBME WNWN MPUCYTCTBME B HE3HAYUTESbHbLIX KONMYecTBax
KOPOTKOLIENOYEYHbIX XMPHBIX KACIOT MO CPABHEHUIO C KOPOBLMM MOJIOKOM.

Kntovesbie crniosa: 3akeacku, Enterococcus, Knacchl XUPHbLIX KUCIOM, YCr108Usi KOHMPOSs, omoesbHble WmaMmbl
nakmobakmepuu

Introduction
The study of microflora in traditional fermented dairy products as gariss and preparation of starters is of a good concern.
To obtain the gariss with better quality and to produce this traditionally fermented product at the industrial level with high
quality, control starter cultures must be used. For many authors, the presence of enterococci is evidence of possible fecal
contamination and therefore a risk to consumers because although these strains are known for their low virulence, they
pose serious health problems due to the emergence of many antibiotic-resistant strains (Akhmetsadykova et al., 2014).

159



ORAL PRESENTATIONS Session 2 The production and products of Camelids

The objective of the present work was to know the changes in the fatty acids classes of gariss prepared under controlled
conditions in order to assess the influence of the strains used.
Methodology

Fermented camel milk (gariss) was prepared under controlled conditions. Inoculations of camel milk with selected LAB
strains (E. duransR03, E.faecium NWL and L. plantarum BJ6 and their combination as well as the control, fermentation
without starter cultures,) was performed for varying periods of time (zero, 3h, 6h, 9h and 12h) at ambient temperature.
The starter culture was made by one strain inoculated in nonsterilized camel milk last 24h (with the three strains and their
combination). A 3% starter culture was used to prepare gariss, and then the fermentation was carried out according to the
traditional gariss preparation methods. Five gariss batches were prepared, and for each 500 ml of camel milk 3% batch,
of 24 hours starter cultures was inoculated. Batch one was inoculated with strain Enterococcus duransR03, batch two was
inoculated with strain E.faecium NWL, batch three with Lactobacillus plantarum BJ6, batch four consisted of a mixture of
the strains at equal proportions and batch five was a control batch which was left uninoculated. The preparation was left
to ferment for 12 hours at ambient temperature. Samples were withdrawn in 0, 3, 6, 9 and 12hours to perform the fatty
acids classes of the produced gariss, the fatty determined with method described by Konuspayeva et al ., 2008.

Results and Discussion
The fatty acids classes of fermented camel milk were affected positively by starter cultures fermentation. The uses of some
species such as E. duransR03, E.faecium NWL and L. plantarum BJ6 in production of laboratory scale fermented camel
milk gariss, suggests their possible use as starter culture in the manufacture of commercially gariss products. However,
more studies are needed to complete the isolation and characterization of new LAB strains that could be present in camel
milk produced in Sudan and to compare the results with reports from other countries and regions. Also, the organoleptic
analysis of the gariss produced under the above mentioned conditions are also recommended for further studies.

References
1. Akhmetsadykova, S; Baubekova, A; Konuspayeva, G; Akhmetsadykov, N and Gerard Loiseau, G (2014). Microflora identification of fresh and
fermented camel milk from Kazakhstan, Emir. J. Food Agric. 26 (4): 327-332.
2. Konuspayeva, G.; Lemarie, E.; Faye, B.; Loiseau, G. and Montet, D. (2008). Fatty acid and cholesterol composition of camel's (Camelus
bactrianus, Camelus dromedarius and hybrids) milk in Kazakhstan, Dairy Science and Technology, 88: 327-340.

DEVELOPMENT OF TECHNOLOGY FOR CONTINUOUS
PROCESSING OF CAMEL MILK

Akimbekov N.Sh*'., Zhubanova A.A., Kayrmanova G.K., Baubekova A.S.,

Abdieva G.Zh., Ualyeva P.S., Savitskaya |.S., Kistaubayeva A.S.
Al-Farabi Kazakh National University, Al-Farabi, 71 Ave., 050040, Almaty, Kazakhstan akimbeknur@gmail.com

Abstract

In recent years there has been a search for effective ways of fermentation of different types of milk of farm animals,
including camel and mare. The basis of our proposed method is to use a single or two-stage bioreactors containing
immobilized cells of lactic acid bacteria (Lactobacillus) and lactose-fermenting yeasts (Kluyveromyces), entrapped in
alginate beads or carrageenan gels, in which the substrate is provided with a certain flow rate and the fermentation product
exits from the bioreactor column. In a single-stage bioreactor, the fermentation of raw material by lactic acid bacteria and
yeasts entrapped in gel beads occurs simultaneously; in a two-stage bioreactor the processes of alcoholic and lactic acid
fermentation occur in different columns that are connected to each other by conductive tubes. It means that the products
of lactic fermentation passes into the second column packed with immobilized yeasts, where the final product is formed.
Our proposed method of milk fermentation enables us to obtain products with desired properties, as fermentation depth of
substrates and the quality of the products are regulated by varying parameters such as the column volume (height and
width) and the flow rate. Thus, fermentation processes of milk of various origins in continuous bioreactors allow obtaining
products with desired properties.

Key words: milk, lactic fermentation, bioreactor, immobilized cells, yield
TYUE CYTIH Y3OIKCI3 ©HAOEY TEXHONOIMNMNACBIH XKXACAY

CoHfbl Ke3gepi aybinwapyallbifblK ManfapbiHbiH, OHbIH iWiHOe Oue oHe Tyile CyTiH depMeHTauusanayablH, TUiMai
apicTepiH kapacTblpy 6enceHgi xyprisinyae.

Herisri 6i3 ycbiHaTbIH 84iC anbrMHaT XXoHe KapparnHaH rengepiHe eHrisinreH cyT Kblwkbinapl 6aktepusinap Lactobacillus
)K8He nakTo3ablablpaTyLUbl alwbITKbiNapabiH Kleuromyces uMMOOUIM3aeHreH kneTkanapbiMeH TONTbIpbinFaH Bip-xaHe eki
catbinbl Guopeaktop Gonbin Tabbinagbl. OHaa Genrini XelngamablkneH cybctpaTtTeiH Gepinyi xaHe OuopeakTop
KOMOHKacblHaH hepMeHTaLMSA BHIMIHIH, WbIFapbinybl KAPACTbIPbISIFaH.

bip catbinbl peaktopga GacTankbl LIKMKI3aTTblH epMeHTauusicbl kesiHae renre Oipre eHrisinreH CyT KblWKbIAb
GakTepusanap XeHe nakTo3ablAblpaTyllbl alwbiTKbiNap 6ip yakbiTTa XymbiC xacangbl. Eki catbinel Guopeaktopaa
CYTKbILKBINAbI XoHe cnupTTik awy 6ip-6ipimeH peavHanbl TyTikweMeH GannaHbiCkaH apTypni KOnoHKanapga >ysere
acagbl. AfHKU, CyT KblWKbINAbl awyablH eHiMi 6ipaeH MMMOBMNM3OEHreH allbITKbl KneTKanapbiMeH TONTbIPbIFaH eKiHLLi
KOMNOHKara Tyceai ae, on xxepae 6acrankbl cyGCcTpaTThiH PepMEHTALMACBIHLIH COHFbI OHIMI Ty3ineai.

¥YcbIHbIN OTbIpFaH CyTTi depmeHTauuanay oapici OepinreH kacuetTepre me eHiM anyfa MyMKiHAiK Oepepi, cebebi
cybcTpaTThiH, TEPEHAIK allybl XaHe anblHaTbliH OHIMHIH KacueTi KonoHka menuwepi (OuikTiri xeHe eHi) XeHe afblH
XblNAamablFbl CUSIKTbI NapamMeTpriepMeH peTTenin oTbipagbl.

CoHbIMeH, LWbIFy Teri apTypni CyTTi y3gikcida 6ip —kaHe eki caTbinbl 6uopeakToprapga depmeHTauusanay 6GepinreH
KacveTTepire ne eHim anyra MmymkiHaik 6epegi.
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