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Wheat requires an adequate milling process to obtain flour, the s 1d IVIEThoads
principal raw material for bread and many other baked
products. The wheat kernel is characterized by a particular All variables described in Table 1 were variously combined and the
shape, with a deep crease along the length of its longitudinal The effects of different debranning conditions on the properties of total debranned samples, coded D, were 32. Twenty-four trials were
axis (Figure 1). Due to this morphological trait, a special common wheat (T7riticum aestivum L.) kernels were investigated with carried out using the debranning elements with a coarse abrasive
process of wheat grinding was set up. The milling process particular attention given to the amount of broken kernels and to the surface (MA), whereas 8 trials were performed by using debranning
extracts flour from the endosperm by breaking the starch content in debranning by-products. Both these aspects, in fact, can elements with a finer abrasive surface (MB). . |
kernel and removing the tegumental layers (with affect the flour yield and quality. Eurtr;fr eXperm}entsaNecrlebperfo.r med with MB, in order to include a final
numerous operations/in various steps) which proceed Moreover, the effect of debranning on the microbial contamination in the Alrlus Ing step after the de ran-nmg Process.

. . ; . . samples were evaluated by:
from the inside towards the outside of the kernel. finished products was evaluated. The removal of the external layers of the « physical analyses: debranning level (DL);  broken kernel amount
Another process which removes bran layers is debranning, kernels before milling can also improve their hygienic characteristic. phy yses: 9 ! unt.

: o o chemical analyses: moisture content; total starch.
largely used in the rice industry.

_ _ _ The present work is a part of research project financed by the Regione Lombardia e ultrastructural observation (SEM)
In this case, the removal is progressive, "Promozione dell'eccellenza nei meta-distretti industriali della Lombardia”. « microbiological analyses: mesophilic aerobic bacterial count;
proceeding from the outside layers towards the SAGRADE Project eumycetes

more internal regions, allowing the recovery of

intact kernels that are differently processed at a
later stage. A bilot-olant  deb :
In the case Of Wheat kerneIS, the Complete pl.o pan = € rannlng hyd;:?;n of Kernel treatment Particle size of the Debranning time and
removal Of bran by the debranning process maCh|ne (FIgUI‘e 2) kernels :;t::alz;:r; abrasive elements n° debranning steps
_ hard wheat soft wheat 1 1 1 1 (% H,0)
iIs unsuccessful as parts of the teguments Figure 1 s egwp_ped V\I”th ||jcnov?t|v§ . a0 o
remain inside the crease, whatever the | wheatkernel Pilot-plant . _rﬁswe ‘;eme” > 1In¢ resting - 0'min > minx 1 step
debranning level. debranning machine wit synthetic diamond Millstones A (MA):
(M300MINI, 2 ting - 5 mi 80+120 h 2 min x 1 st

In order to obtain flour, the debranned kernels have to be milled by C.M.F., Brescia, Italy) B?f\:cvecfn? var\galal;es L\Izgfe' R e e
conventional milling. Recently however, positive results have been tak int iderati 3 resting - 20 min | Millstones B (MB): > min x 2 steps

) : . aken into consideration g 180200 mesh p
obtained by dEbranr“ng durum wheat (ﬁ‘/tlcum aurum L.) kernels, Two hard wheat Samples and two during the process as
estimating that semolina yield of debranned kernels could be 5% soft wheat samples were used in summarized in Table 1 mixing - 6 min 2 min X 3 steps
higher than after conventional milling and that there is an increase in this study (crop 2004 and 2005) _ _ ~ Tablel. _
the quality of semolina pasta making (P et al 2000) P . Variables taken into consideration during the debranning process

agani et al. .

RESUILSETIA (L JISCHSSIon: The effe_cts proc!L!ced by differer_wt
ebranning conditions on the grain

surface were evaluated by SEM
(Figure 5). The action of MA
covered by coarse abrasive
- elements was not homogeneous
© hardwheat £ softwheat in either the hard or the soft wheat

Laboratory scale debranning: the use of Millstones A (MA)

This first set of trials was carried out to identify @ )
suitable conditions for an optimal debranning 20 kernels, apart from the debranning
process, which means a small amount of broken & (@« 2@~ M ov conditions  applied and  the
kernels and a limited abrasion of the endosperm. £ “ ] o debranning level. The bran layers
Previous studies on durum wheat (Pagani et al. 2002) o | VAXMUMDEBRANNING LEVEL - were still present on some
0O 10 T surface areas while in other

demonstrated that DL levels higher than 10-

12% were related to an excessive 5 o L N - m regions the starch granules of
endosperm abrasion and loss of starch in o 0. ©OF M@, M~  endosperm  were  clearly
by-products. ; Hgiq'mm\'d:ﬂNm'vmo"\'oo'@'o'ﬁ'mm& recognlzable_ as a consequence |8 e
JN@snereeo NN InONeRedNDY of an excessive abrasive action. coft wheat
In the present study, the DL obtained in the first I-DFiDu?ei cCoobo0b00o000 Moreover, many ‘“cuts” were
set of tl‘la|S_ (n=24) carried out on Millstones A Debranning 'e"gel of kernels (DL%) observed on wheat_surfaces, and SEM images of hard wheat and soft wheat ifrtl:fi :%ter debranning with MA abrasive elements
(MA) Wasé_hlghe;_ th/?n 0:}00//;3 for 8 Sam%[e; (D.j'-{t —~ 20 yJs 4 these were deeper in the case of (the white arrows show the "cuts” caused by MA on the kernel surface)
D4, D5, D6, D7, for hard wheat; D17, D18 for so a hard kernels.
wheat), all processed by a single debranning step S oy, The new MB debranning
of five minutes (Figure 3). T ¥ 'm}?‘”’" - o elements determined a
> .05 : ) i

Figure 4 shows the amount of starch lost in the p . T strong  abrasive | act;on
by-products. The higher the DL, the higher = £ (1F|giure S’Zh Iphpartlcu ary zster
the starch content in the waste products. S 0 ¢pzeD -~ hs €p Wi | Ie new s%yshemd,
The amount of starch wasted with by- £/ S | o 20,00 o0 the external layers of har
products was in fact related to the DL Q Plor Mo, oo wheat grains were raised but
(r=0.90; p<0.05). Ooo - — - - . st|II_ atta!ched to the kernel,

' ’ ’ ’ ' ! mainly in the crease. Even

TotalF _Star(;h (%ss) R » Rt after 3 debranning steps, the
igure 4. WA R . i1 04

debranning action was good
but not complete: many raised
layers could be observed.
Nevertheless, all the
incisions originated by MA

Correlation between by-products starch content and
Debranning Level (DL%)

Laboratory scale debranning: the use of Millstones B (MB)
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e hard wheat — 3 steps debranning i s i e were no Ionger present in
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Taking into account the previous results, the need for some change in the millstones abrasive properties the MB debranned kernels.

Fi 8.
appeared necessary. The debranning machine was thus equipped with identical abrasive elements lined 3 ste

with finer synthetic diamond powder® (Millstones B, MB).

]

25 :
O hardwheat [ soft wheat >0 ohard wheat O soft wheat A further _ experlmental
step on a pilot-scale was
20 54 carried out using a
o . > brushing machine after
S < %0 debranning.
5' 0 MAXIMUM DEBRANNING LEVEL _ § . The presence Of raised
s U) n -
o o - = layers could originate
5 0 S 10 - - small bran particles and,
O ® = ® e g — therefore, decrease the
0 0o @ b flour quality. The
cLQ 8 R ﬁ g 8 8 % Tel © N~ o] o (@) — o i i
a a a a a A a a N N N N & R 2 2 brushing operation
. allowed to obtain a
e lovel Figure 7. B s moothe face of
Debranning level of kernels Total starch content of waste ' i S rF Surrac
hard wheat — 3 steps debranning+ brushing I i peecer= 581 the kernels (Figure 9).
Figure 6 shows the DL associated with the new processing conditions: all the samples were characterized Figure 9.

3 Hard wheat kernels after 1 or 3 steps of debranning by MB and brushing
by DL equal to or lower than 10% db. The amount of starch in the by-products was related to DL

(r¢=0.90; p<0.05) and never exceeded 10 %db (Figure 7). These values are very close to the starch

content of bran obtained from the conventional milling process. The use of these new abrasive elements 1.0E+05 1,0E+05
also caused a general decrease in the amount of broken kernels during the process (data not shown). @ unprocessed Bunprocessed ~ N1step O3 steps
[ debranning without hydration
10E+04 - N1 step 1,0E+4
— O 3 steps =
o —
Effect of debranning on the microbial contamination of the kernels 3 &
L 1,0E+03 = 1,0E403 -
The microbial quality of grains is of great importance for product safety. Generally, grains of good hygienic quality show a o -
microbial population represented by 104 -10> CFU/g of bacteria, 10* CFU/g of yeasts and moulds (Franzetti et al. 1997). - = OB
1,0E+02 R ]
The debranning trials carried out using the MA allowed a considerable microbial reduction in the case where the
grains were pre-hydrated with 3% H,O (w/w) and submitted to 3 debranning steps (Figure 10). 1.0E+01 - 1,0E+01 -
] ] o hard 2004 soft 2004 hard 2005 soft 2005
The same positive trend was observed using the MB with a finer abrasive surface: the microbial contamination was hard Figure 10 sof igure 11
90-95% lower after debranning (Figure 11). Effect of the debranning process with MA on the Effect of the debranning process with MB on the
microbial contamination of the wheat kernels. microbial contamination of the wheat kernels.
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Among the different debranning trials performed in this study, the best results were related to a Debranning Level (DL%) equal to 8-10%,
obtained when the following conditions were applied: pre-hydration of the kernels with 3% w/w of tempering water, few minutes of resting
time in mixing conditions and reduced length of the debranning process. The use of finer synthetic diamond powder® (MB) increased the
positive effects of this pre-treatment, allowing the decrease of penetration of the debranning action into the endosperm, the reduction of
starch waste in the by-products and the decrease of the number of broken kernels during process. Finally, this pre-treatment reduced the
microbial contamination and could facilitate the subsequent steps of the milling process, as the grains would already be lacking in bran.




