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TECHNOLOGICAL INDICES

Summary

Ten varieties of wheat. four hard and  six soft have been studied The technological indices and the

correlation cocllicients have been determined. According to the results. the varieties differ as follow.
- Good technological quality.
= Good milling propertics and bad bread making properties.
- Bad milling properties and good bread making p ropertics.

It has been showed that the gluten hydratation is a factor witch permits to distinguish soft and herd
wheat. It does not depend of glten quantitv. When it increases the VHFCOusity decreases.,

Using Blackman s eriterion. it has been established relationships between vitreoustty ardd hread making
properties characterized by gluten levels, hvdratation and bread making strensth number. The inflience of
vitreousiy on bread making. strength nwmber is more unportant in hard wheat than i sofi wheat
Key-words: Technological indices-characierization-relationship-wheat.

Résume

Dix variétes de blc. quatre durs ot six  tendres ont éé étudides. Les indices technologiques ¢t les
cocflicients de corrélation ont ¢i¢ déterminés. D apres les résultats les variéiés se différencient comme suit *
- Bonne qualite technologique.
- Bonne valeur mcunicre et mauvaise valeur boulangére.
- Mauvaisc valeur meuniere ¢l bonne valeur boulangére.
IT'a ¢1¢ montré que I'hydratation du gluten est un facteur qui permet de distinguer le blé tendre du blé
dur. Elle ne dépend pas de Ia quantité de gluten. Lorsquelle augmente la vitrosité diminuc.
En utilisant I¢ critére de BLACKMAN. il a éé mis en évidence des relations entre Ia vitrosite el les
propriciés boulangcres caractérisées par le taux du gluten. I"hydratation et la force du blé. Linflucnce de la
vitrosite sur la force est plus importante dans le blé dur que dans le ble tendre.

Mots-clés : Indices technologiques- caractérisation —relation -blé.
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INTRODUCTION

Wheat is the main grain culture that is
utilized for the nutrition of mankind. The foodstufts
that arc produced from wheat flours. semolina and
dunst arc numerous and their range of varicty is great
beginning from bread - the main foodstufl and passes
through many kinds of bread. confcctionary and
- macaroni products. The requirements of the various
productions on the basis of wheat products in some
cases arc diametrically opposite. For example. the
macaroni industry prefers claims for flours having
definite size . The qualities of grain and grain
products can be explained by the propertics expressed
in definite quality indices [1.2. 3. 4.5, 6. |. The

MATERIAL AND METHODS

rclationships between the separate quality indices
allow us to appreciate more deeply the technological
quality of wheat. The objective of this work is to
highlight:
The technological characteristics of wheat
varieties.
The relationships  between various technological
indices determining the milling and bread making
properties

Tablel. Showing types and origins of the studied wheat varietics,

Varieties Types Origins
Sadovo. 1. Sofl wheat Institute of selection Sadavo - Bulgaria
Katia i i
Pobeda 1 it
Strampeli i LT.G.C Algiers. Algeria
Mahon-Demias i it
Anza 1 i
Zagorka Hard wheat Institute of Hard wheat and Cotton, Tehirpan. Bulgara,

I

LT.G.C. Algiers, Algeria

Gruergana i
Bidi 17 i i
INRAT 69 /l
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For the determination of the thousand
kernels weight. two quantitics of 500 Lernels are
weighed separately and added. It is (he thousand
kernels weight of the sample witch have a delined
motsture  If the differcnee between th: weighing
does not exceed 3%.the result is aceep ol In the
contrary case. the experiment is remade [6] The
relation expressing the thousand kernels wercht s

TEHO0-W)
e L L
106
where: X= thousand kernels weight (96 DM
T=thousand kernels weight (%) H M
W=moisture of kernels (%),

The hectoliter weight is the weight m ke
of 100 dm’ wheat having moisture equal 1o 13%, Ay
impuritics arc eliminated. In the present method. the
weight of kernels occupying a volume ol 200cm” s
determined. The result is brought back 1o the Qquantity
in Kg per 100 di® A correction according 1o the
moisture of the sample used has been carricd out. For
cach difference between  the moistires cqual (o
a0 3K g has been subtracted. |6].

Concerning gluten 23-25g of ground wheat is
placed i metal container. It is added 13.-13 em3 of
water. With spatule i is proceeding to the formation
of dough The latter is than mixed with three fingers
of bhomd The umc of HUXINZ 5 3 minuics. A bull
S S oo o e obtaimed product that is purred in
NP CNetmmme w3tor 28 M2 1°C during 20 minutes
The waslune & soaliood om 3 e o ovoed am
s Sach am oporazon 15 doac acminch = the
omeme Wslsne ks boen camicd ot m an
sacrectic manncer when most starch and  the other
SNisting componcnts were elimmated. and gluten 15
formed The flow ralc of wWaler s 300-
700¢m “min The complete process does not fasts loss
than 10 minutes  Gluten weighting 1s done  ance
eluten begins to stick weakly on the hand. Gluten is
then washed for 2-3minues and weighed again, If (he
difference between the 2 masses is less or equal to
0.1 washing is linished. [7]. The quantity of humid
gluten s caleulated according 1o the following
cquation;

QO.H.G=4 m,
Where : QH.G = Quantity of Hunud Gluten (%),

m = Mass of gluten (g
4+ = Constamt value,

The differcnce between 2 CSSAVS sl be £2%,,

At washing gluten it is weighted 410,02 p.
A bull 1s formed from the obtained product before
being placed on glass plate . The latter is laid on g
millimeter  paper Both vertical and perpendicular
diameters are measured. The arithmetic mean valye
between  the - found values  refers o the initial
diameter. The plate is placed at 30°C during 60

minutes  After such. it is proceeded in the same way |
for the determination of the final diameter. |7 The
gluten slackening is given by :
G.S=D,,-D,,
Where: G.S = Gluten Slackening (nim).
D, = Final diamerer (mm).
Dy = Initial dizaneter (nm),

The others technological indices have been
done by classical methods. The samples have been
ground using g Chopper (ivpe OC-106) - Hungary.
The maximum  particle size was 00, The
correlation ratio hyx i< determined by using the
cqualion:

TIxfexy)
ey =i I2E S

S (yica)

where: v = eeneral aritlumetical HICINS
M= group arithmetical means
v = frequency of the N orow
Ix = frequency of the x row

The authenticity of the correlation ratio and
the correlation coefTicient has been checked at o =
0.05 and « = 0.01 after the criferions of Fisher and
Student [8]. Relationships determination his been
mace by regression analvsis. where the form of (he
relaticnship has been made according to Blackman's
critenom |8

RESULTS AND INTERPRETATION

Table2. gives e resulls obtained for the
varicn - mwestigated indices determining the wheat
millutg, propertics. Sis repetitions cach have been
carrizc out them. Results e shown that the
thousiad — kernels weight.  hectohiter werght.
vitreo o siy and ash content can not SCIve . as an
indice s for discerning solt and hard wheat

Table3. gives the results obtained for the
varior s indices investigated determining the wheat
breae making propertics:

Hier d gluten vield. drv gluten vield. hydratation.
glutcy quality (gluten slackening) and bread making
strcngth number. The Gliten vield is as higher as
the r hydratation. Fron the results it can be seen also
tha  wo varictics with different div gluten vield can
hav  one and the same hvdratation.  while two
variztes with one and same gluten yield have
diffcrent hyvdratation (gluten yield (%) / hyvdratation
(%0) - Anza 20.30 (%) / 198.22 (70). Pabeda 34.63 (%)
985 (). Malion-Dentias - 25 06 (%) /20338 (%)
and adovo 1. 32.85 (%) / 2025 (o). Strampeli
324 (%) /208 (9). INRAT 69 2118 (%) / 180.74
(Ya) *id Gergana 22,48 (%) / 170,05 (%). The gluten
hyvdr e ation discerns soli wheat from hard. It can be
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that two varieties with very different gluten vield
leive one and the same  gluten quality  (gluten
slackening). Two varcues with equal ghiten vield
have one aund the same slackening (Humid Gluten
Yields (o) ¢ Gluten - shickening (nim)) ANZA 2030
S0 825 mnn Sadovo 103285 %7 8,56 mm. Mahon-
Demias 23.00 e/ 12,08 mm. Pobeda 34,03 %0/ 11014
mn, Strampeli 32,40 %6/ 7.00 mm and Katia 33.40%,
Fie On thus basis 1t can be stated. taken
separately. vicld and  gluten  slackening
cluractenize o an msuaflicient degree wheat quality.
From the investigation. it can be seen that one variety
can lunve good mulling and bread making properties
but there can be a variety having good milling but not
eood bread nuaking propertics and vice versa
The data related to the relationship between
some technological indices determining the milling
and bread making properties of wheat arce shown on
tabled. The values ol the correlation ratio show that
there 1s not relation between vitreousity and hectoliter
weight, The same concerns both indices-hyvdratation

i
eluten

and gluten slackening determining the bread making -

The relations
indhicated have a correlauon ratio sigmilicant at o« =
(.03 and « = 001 The cocflicient of corrclation
concerning the relationships between vitreousity and
humid gluten content 1s R=0.22. Ay
correlation ratio and the cocllicient of correlation 11
can be concluded that the relationship is of a non-
lincar tvpe, For the relationship between drv gluten
content and that ol humid gluten. the cocificient of
correlation 1s R=0.97%* This shows that both indices
are highly correlined. The relationships established 1s
of limear tyvpe. Figurel. shows the regression ling.
regression equation and the coefficient ol correlation.
For the relationship between ghuten hydratation and
dry gluten content. The coefficient of correlation 1s R
=0.22. It shows that gluten hyvdratation docs not
depend on its quality. The coelficient ol correlation
for hvdratation and vitreousity 18 R = - (.00%*%, The
vitrcousity mfluences on gluten hvdratation. Figure 2
shows the curve. the equation and the error. When the
vitreousity decreases the hvdratation icreases. The

propertics ol wheat, renining

the basis of

coclTicient of correlation concerning the relationship
between vitreousity and wheat strength presented by
means of bread making strength number is R = 0.37%,
shows  the line.  regression
cquation and the coeflicient of correlation.

Tuble3. shows the regression cquations and
the correlation coctlicients for the  relationships
between: (Hunmid, Gluten, Yield-Dry. Gluten. Yicld).
(Vitreousity-Bread making Strength, Number). For
solt and hard wheat. the coclTicients of corrclation for
the relationships between the humid gluten vield and
the drnv eluten vield are R =0.99%% The slopes of the
regression equations are practically identical. For the
relationships concerning the vitreousity and bread
making  strength  number.  the  coeflicients ol
corrclation for soft and hard wheat are respectively R
= 049% and R = 0.79%* The results show that the
corrclation between both indices is higher e hard
wheat than i soft. The slopes of the regression
cquations for soft and hard wheat arc respectively
0.37and 083 I for the first casc. the slope is

[Figures. regression

significant at e = (.05, for the sccond case 1t is
significant at « = 001 This shows that the elfect of
vitreousity on bread making strength number differs
depending on the tyvpe of wheat. The effect of
vitrcousity on the bread making strength number is
from 2 1o 3 tumes higher in hard than in solt wheat,

CONCLUSION

One variety can have good milling and
bread making propertics. There can

be a variety having good milling but not
good bread making properties and vice versa. The
gluten hvdratation is greater in soft wheat than
hard one and docs not depend on s quantiiy. An
iverse proportion dependence exist between gluten
hvdratation and wheat vitreousity. The effect of the
vitreousity on wheat bread making strength number is
stronger expressed with hard wheat (R=0.79%) than
with solt ones (R=(} 4u%*)

Table 2:Indices investigated lor the various varieties determining the milling properties

-

I_ Varietivs Sidovo Katia | Pobed rl Stra | Anza | M. I Zagor | Gerga Fwidi 17 | INRAT |
Indices i ] | mpel | Demias kit it I 6y
i - 1 ] H
b =y | i 1 | i
[ Moisture (%) | 1152 | 1069 | 1146 [ 905 | u4s | 10so U | 114 .70 086 |
| Thousand | |
Kernels 4535 37.79 41300 | 3478 | 4090 | 46.54 4404 sLo4 |4 4330 |
Weight, (g} - i ~ I
Hectoliter
Weight %1.74 79,79 T97Y | 8257 | ¥l TH_K 8245 879 | K020 75.21
(kg/100 dm*) 3 ,
(‘u','""’““““' SK16 | S683 | 5506 | 4450 | 4x33 | 2050 | ®091 | 6200 | 216 | 5250
LT el S L U i 81
e 167 1] sivEe s [T Y Cher 177 | 184 | LS 1.99 2.10
NEl i 7 571 ; A7 A o 2 2
(o)DM | | | Tty : |

74
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Table 3. Investigated indices for the various yarictics determining the bread making propertics

ol i i 3 : | L Demias

Imadices
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Table 4. Relationships between some investigated technological indices,
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Remark: HGY = Humid Gluten Yield * Significant at « = 0.03
DGY = Dy Gluten Yield = Stgmlic at = 0.0

BSN=BreadmakingStrengthNumbe
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VITREOQUSITY (%)

Y=exp (7.04 = 0.01x)
E=0,30
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Fig.2. RELATIONSHIP BETWEEN GLUTEN HYDRATATION AND VITREOUSITY.
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Y=0.206X+d0.47
PREtify

L
g;};‘}‘*"’“?""'p ik Pale S
&

};v}

1‘“.\ b SSCI N

Y A
&
&

"yt

VITREOUSITY (%)
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Table.S. Relationships between technological indices in hard and soff wheal

Nariables ; _" .Hp_rvies ['JF:‘fclulilr_la coeflicients Regrpsaiun Equations I
X | ¥ ‘ i
v Humid Dry | Soft wheat R = 0,99+ + Y =031x+029
Cluten {%%) Gluten (%) | Hard wheat R =0,99%* Y =033 x+ 1,62
! i
Vitreousity (%) Bred making |
i Strength | Soft wheat R=049% Y =037 x + 3846 i
Number ! Hard wheat R = 179%= =85 x — 6,40 !
= (vond.units) i 8
= Significant at « = 0,03
= Significant at o = .01
S [+ Carbier G, - Préparation des blés a la mouture.
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