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SUMMt'..RY 

The internaJ technicaJ quaJity of sugar beet deJivred to the Moroccan sugar 
lactories has been studied dUring the last sugar campaigns in three factories 
localized in two diUerent areu. The high concentrations in sodium (us uaJly 
about 30 mmol/ 100 g sugar), as well in nitrogen compounds and invert sugar 
(more than 2 g/1OOg sugar» can be considered as a characteristic of this beet. 
A comparison with data from factories in south of Spain and Italy and in 
Greece shows a similar situation. The beet storage in the Medit erranean 
countries after harvesting under summer's temperature which can reach 40uC 
in Morocco together with the nitrogen fe rtilization are res ponsible of this 
situation. whUe other parameters in reiatlon with the climate could also playa 
role. In the Mediterranean area. more than in other regions, the harmlul etlect 
of nitrogen should not be given only as aJpha -nitrogen value but in term of 
proportions of different nitrogen tractions such alpha-nitrogen, nitro gen from 
amids and betain because the concentrations of these elements should not be 
inlluenced in the same way by the dry Mediterranean climate. A measure ot 
toW nit rogen by Kjeldahl method. the alpha nitrogen by blue number 
technique , the nitrogen from amids by di~til1ation after hydrolysis and betain 
by HPLC gives these proportions. Using the same methods. the contribution of 
amino- acids to decre ase the juice 's alkalinity is shown with an e xample of one 
Moroccan sugar beet factory. 

RESUME 
La quaiite technologique interne de la betterave s ucriere livree aux sucreries 
Maroc aines a ete etudiee ces deTnieres annees dans deux regions betteravieres ; 
Je s concentrations en sodium, en composes azotes et en sucres reducteurs 
constituent des caracteristiques essentielles de cette betterave. La comparaison 
avec jes sucreries du sud de l'Espagne , de J'ltalie et de ta Grece montre une 
grande anaJogie. Le sejournement de la betterave apres arrachage dans Jes pays 
mediterraneens expJique en bonne partie cette qualite de bett erave tandis que 
Ja ferttis ation azotee constitue l'autre parametre important. Toutetois, d'autres 
facteurs seraient a cons iderer. La nuisance de r azote ne devrait pas etre prise 
en terme de valeur d'azote aJpha amine surtout mais en terme de proportion 
des divers composes azotes (azote total, t onction en alpha, fonction amide et 
betaine) puisque dans des pays a climat chaud, la synthese des amides et de la 
betaine devrait etre plus t avorisee. La notion d 'alcalinite des jus et sa relation 
avec la qualite de ta betterave est egalement discutee a travers un exemple 
dans une suc rerie Marocaine. 
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INfRODUCTION AND OBJECTIVES 

• 	 to study the 1Dt1ueace of DltI'ogen fert1llzatloD and beet storage on the 

technotog1cal qwillty 

- to show the lmpoI'taD.t panmetens In the medlternDeaD beet quallty 

MATERIEL AND METHODS 

- JIEEI. TRIAl S : 

- NlIllOGEN FBRTIUZAnON : comparIaon of two Ditrogen fert.llJze:r amounts 
(It : WIed In the Nglon - C : ca1culat.d utei' preliDlln;lry son awUyiila) 

- BEET STORAGE 

- SAMft.ES fROM fACTORItiS : - BEET SUCED 

- .PROCtiSSlNG JWCI:!S 

- MOLASS.tiS 

- PROCESSING PARAMETERS INSIDE THE fACf01UES 

WI! HAVti CONSIDHIU:!D : 

- CONVENflONAL ELEMENTS lSODIUM. POTASSIUM. ALPHA NITROGEN. INVEItT 
SUGAR) 

- NO CONVENTIONAL ELEMENTS tN-AMlDS, PROTEINS, POLYSACCHAItlDS AND 
RETAIN) 
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FFSHlTS "..ND DISCUSSIONS 
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BEET COMPOSITION fOR TWO FACTORIES IN TWO REGIONS A AND B 
(Mean composition for periods studied during 3 campaigns) . 

COMPARISON Vv1TH EUROPEAN' DATA 

BEET COMPOSITION IN FACTORY III (CAMPAIGN 1996) 

Dry Sub Sugar aJpha-N N-amld Na K Na 
(%) (%) mmoll i OOg mg/ l OO J! m mol /100 J! 

K 

:1.:14 ~.3!j 4.13 1.3 

SOME DATA ABOUT .BEET COM POSITION IN 
SPAlN AND ITALY 

:)ucrose 
(7.) 

Na 
(mm

K. 

ol 1100 g 

aN 
Beet) 

ITALY 

North 

South 

15.92 

15.70 

1.66 4.82 3.21 

3.60 8.08 4.50 

SPAIN 
North 

South 

1 5.31 
16.1)1 

1.87 

4.61 

5.05 

5.86 

2.31) 

3.75 
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NITROGEN COMPOUNDS 

• TOTAL NITROGEN 

CONCENTRATIONS Of TOTAL NITROGEN AND PROTEINS 
(Factory m. Campaign 1996) 

Total DItI'Ogen ProtelDa 
(111&/100 c> (g/ 100 g) 

PerIod 1.... 
1 
Z 
J 
4 
~ 

b 
l 

.M.t:AIl .Db&c = 

PerIod 2 

.Ilm. 
1 
2 
a 
4 
~ 

.MuIl.DlJm= 

1'I'l.0 

In .ti 
IH:!.H 

IHJ.4 

1:;,/ .b 

IbH.2 

IH4.1 


176.1 

1'lJ.b 

l'I'l.::S 
Ibb.H 
1'/b.l 
1 H!>.l 

180.2 

O.~b 

O.bl 
O.bO 
O.!>'l 
0.4'l 
O.!>l 
0 .b4 

0.57 

0.b2 
O.!j ~ 

004'1 
0. !:i4 
O.~J 

0.54 
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PROTEINS 


Quantity: by Kjeldahl total nitrogen (coeftlclent 6,25) 


QualIty: by electrophoresis (PAGE) 


For the beet sliced. the PAGE shows 6-8 proteins fractions with molecular weight 
between ! 6 000 a.''!d 86 000 daltcn!!. 

Theprotelns hydroly&Js can occur during storage under high temperatures : 

(%) 

30 

20 
It.. Increase of polarisafion 
• Decrease of weight 

10 

o 

3 4o 1 2 

Days of storage 

LOSS OF WATER DURING BEET STORAGE 

The PAGE can be used to show the protein degradation and the Intluence of nltrogen 
fert!!!zer durf.i-..g :'ltorage : 

Nitrogen fertilizer s upplIed : R 
RD ; beet storage for S deys wit.1:!.out top 
RND : beet storage for S days with top 
RRT : beet at harvesting 

NItrogen fertilizer supplied : C 
C D t beet ~torage for 5 deys without top 
eND : beet storage for S days with t op 
CRT : beet at harvesting 
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• ALPHA AMINO NITROGEN 

RATIO ALPHA N/TOTAL NITROGEN FOR DIFFERENT FACTORIES 

Pactory I (campaign 1 YY2) 0.23 

ractory JJ tcampaign 1YlJ 2 ) O.lY 

r act ory 111 lcampaign 1YY6) O. l 6 

The alpba amino nitrogen concentration depends on N-fertillzation and beet 
ato!"!!.ge eIter ha.rvestlng. 

N-alpha (g/IOO g Bett.) 0 + N-alpha/lC
6 ,--.......:...-~--=--.......:...-=-------~-....:...-..---,- 0.65 


5 0.60 

4 0.55 

J 0.50 

o 2 3 5" 

ALPHA NITROGEN CONCENTRATION DURING BEET STO RAGE 

RATIO ALPHA N/TOTAL NITROGEN FOR DlFFERENT N-AMO UNT SUPPUED 

0 
Nitrogen Fertlllzer (Kg/ h al 

6S 180 240 340 

Tot al nitrogen 
lmg/ 1 UOg beet.) 122 .0 126 .U 142.0 146 .0 17 0.0 

inc rease lX) 3.3 12.7 2 .8 16.4 

Al pha Nit rogen 
(m g/l OOg beet.) 

23.7 28 .<) 36.8 44.2 46.Y 

Increase l%) 21.t) 27.3 20.1 6.1 

aN/NTK 0.1 'J 0.23 0 .26 0.30 0 .28 
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!. NITROGEN fROM AM'PS : 

a.N =proportkm of amlno-aclda DItrogen In form alpha 
:xN + N-amld 

_ N_-_amJ_'d__ =proportlon of amino-ac.lda nitrogen In furm amid 
a:N + N - amld 

PERCENT AGE OF AMIDS ;;;: 2 x N- amid 
:xN + N- amid 

IN SUGAR rAC rORY IU 
cxN N-amid 

= O.lb et = 0.:l4 
cxN + N-amid aN + N- amid 

EVOLUTION OP AMlNOAClDS WITH NlTllOGEN 

PERTIUSATION 


N-amld 

C!N + N-amld C!N + N- amld 

Kegion A. 
K U,'/4 U.:lb 

~ O.l !) O.:l::; 

Kegion H 
K U.bl 
~ U.bl 

EVOLUTION OF AMlNOAClDS DUllING BI!ET STORAGE 

a.N 

~N + 1'-1-amJd 

ttol'lft Ji&D 
U 1 :l J 4 !> 

Region A. U./4 U.HU U./H U.I'J U.Hl U.Hl 

Region IS U.bl U.bH U.b !> O.bb U.b'J U.b'J 

N-amid 

:x1'1 + N-amid 

RegIon A. U.U U.:lU U.:lJ U.:ll U.:lU O.~O 

Region H 0.J4 U.J~ U.Jb U.J!> U.Jl O.J~ 
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• BETAlN 

Concentra.t1on : 0.18 % In beet 
2.97 - 4.32 I In molasses 

MOLASSES COMPOSITION fOR DIFFERENT FACTORIES 

Purity K Na (K+Na)/NS N Hetain Ra 
(X) (X) (X) mmolltOOg (X) (X) (X) 

MOROCCO 
f actory 1 bO.42 2.H2 1.btl 4bl 1.~~ J.O!> U.b(} 

19(j2 U) 
ractory 1, !>'J.Ul 2.ll 2.U(} 44b 1.~~ J .ll 0. i 4 

1992 (2) 

ractory II b 1.4(} 2 fl 2. 1~ !>JJ 1.~J 4.J2 U.tlO 

1992 U) 
ractory 11 bU.IJ l.Hi 2.44 4 tlJ 1.4Y J.Ul 0.b8 

1(j92 (2. 

ractory U bU.tltl l.tJb 2.08 44tJ 1.~ts 2.Yi U.bi 

1992 (3) 

r actory 1 V !>'1.8H 2.'J !> 2.UtJ ~lH 1.4(} J.12 U.b2 

1992 

SPAIN 

ractory I, :>'J.'JU J.2J 2.Ub :>Ji l.bU J.;m U.bH 

1'J'J2 1 

SYIUA 62.54 2.75 2.45 2.74 U.2(} 

GJiRMANY 

ractory I , :>H.JO l.i:> 0.J4 2 :>:> 2. 10 4 .(}0 L / 2 
1'J(}1 I. 

ractory 1, b!).:>U J.J(} 0 .'J4 4b2 1. i H :>.U2 1.(}4 

I(}(}l 11 

ractory 1, bl.lti J.lb 0.~4 J(}l 2.04 !> .Y!> 1.'Jl 

1'JtJl lH 

* : Molasses Quentin Ra : Raffinose 
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INVERT SUGAR 

The Inyert concentrations are due to nitrogen fertilization and beet storage after 
harveBtL'1g : 

S.R (0'/100 0' Bett.) 0 + S.R (mO'/mmol K) 
O,40~~~--~--~~==------------~--------------'45 

0,35 
40 

0.30 

35 

0.25 

o 2 3 4 5 

INVERT SUGAR CONCENTRATION DURING BEET STORAGE 

SODIUM .tJ:ill. POTASSIUM : 


Where does come from the higher sodium concentrations ? 


-PROM :iOlL '/ 


- FROM WATER COMPOSITION ? 


-FROM STRESS '/ 


-FROM NITROGEN SUPPLY ? 


INFLUENCE ON THE PROCESS '/ 


BALANCE OF CATIONS AND ANIONS SHOULD BE DONE TO 

KNOW HOW MUCH WE CAN REDUCE SODIUM IN BEET '/ 
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OTHER NQN CONYENTIONAL ELEMENTS 

TOTAL POLYSACCHARlDS IN BEET 
(FACTORY Ill. CAMPAIGN 1996) 

g( I UU g Heet gil UU g sucrose 

~ 
Period 1 

I 
~ 

::1 
4 
!) 

0 

1 
Period 2 

I 
~ 

3 
4 
!) 

1Mm.Dl.wt 

J ,tlo 
J,tl~ 

4,44 
4 .ba 
::i ,tl!:i 
4 ,YU 
4,4b 

4,'1'1 

4 ,::11 
4,tl tl 
4,tl l 
4,Uo 

4.47 

:Lb .::SU 
ZO , 11 
:L Y.4 :L 
J 1,Z 1 

V,:L!::i 

JZ,41 
:LY,tl'l 

Jl ,l :L 
:W.YU 
3Z ,!::iJ 
JU,oo 
3:L,Utl 

29.83 

Measure 

-A- alpha ni trogen ~ Effecti ve alka 

EFFECTlVE ALKALlNiTY AND ALPHA. NiTROGEN CONCENTRATION 
(Factory Ill, CAMPAIGN 1996) 
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SUMMAR.Y 

TbCHNOLOGJCAL HbbT QUALITY iN MbDITbRRANMN AREA : 

• 	 HIGH INVbRT SUGAR 

• 	 VhXY HIGH SODiUM CO NTENTS 

• 	 HIGH ALPHA NITROGEN CO NCENTRATIONS 

WHAT ABOUT AMJDS AND PROTh lNS '! 

• 	 HhTAlN : LOWER CONCh NTRATlON 'I 

• 	 POLY SACCHARJDS : NORMAL CONCENTRATION 'I 

INfLUENCE ON THb PRO CESS 'f 

CONCLUSIONS 

MORh STUDlh S SHOULD H~ DO NE ON TH~ MbDITERRANEAN HhhT IN ORDhR 

T O HA VE HETThR DEHNITION Or ITS TECHNOLOGICAL QUALITY, 

The autborzs t.lumk the 	sugar t 8ctories. the CNCPRST and the A UPELI'-UREF 

ior their support. 
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