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5 2 AojetiMongeay, 2003). Aol df+=
of gk &l wel B84 Ao ARf(AER
smjAdlEze] Aol gad)?l IDFe
Aol (REA, J" 3 Hid)Ql SDFe

o

o

1 ox

Holfel Fad el mu 23
$59) AN A ol BAH(WHO)

el AE
2 Aol #de] 9t Schneeman, 1999). BHHo
T84 Aol BabAol 7S AL ok

= 4

gk 25 sk 4 Aakrt
Mgt dFel B /142 AHEE nlprebiotic
&%) (Grizard & Barthomeuf, 1999), d3A|4
(glycemic index)& 2% 4= 1, 5
HES =21t} (Tudorica, Kuri, & Brennan, 2002).
olgl &7t dojuh= HMFES AR HeRl
ARk 84 ARG, T, AEH A)e
Ao AR AdE a9k 913 Aol

H

o) while] WAL Sale) welAT, AE oo o

Hd AFES 719 IDF(FEA Aolilfrel A
shafo] oF 15%c¢hwtoz FAETh (Cui, Wood,
Weisz, & Beer, 199). A& ¥4 A2
H 2 B ol B84 At &
frae] Hl&S FHRAT7] 98]
(Dexter & Wood, 1996).
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HoATEolA AAEe] 4% ¥H(enzymatic
modification)©] 3=t (Ingelbrecht, Moers,
Abecassis, Rouau, & Delcour, 2001, Quaglia &
Carletti, 19%). & AAES A 34 9
extrusion-cooking parameterE ZdslA HAgke}
of AN 235 4& F U (Ning, Villota,
& Artz, 191, Wang, Klopfenstein, & Ponte,
1993).

Durum 2 |
off EAsl= A < H
5 FAHES AE dEEA &8 7SS RokE
Aesl7] Sl SR £ 571 UMK Feillet, Abecassis,
& Laignelet, 1996). E-84 2Ao|dR/ <
ol Hl&¥ ol FIEEY tst
Het A 71e4, Y
< AAQsl=d AR 5 3
ek @de] ARE AN 2E AT
(Andlaver & Furst, 1998, Borrelli, Esposito,
Napolitano, Ritieni, & Fogliano, 2004, Miller,
Rigelhof, Marquart, Prakash, & Kanter, 2000). &
A8t e FE FE AR wioll, s AR
= Aot AL, 54T FEolwt FHrEol gl
CHAndlaver & Furst, 1998, Borrelli, Esposito,
Napolitano, Ritieni, & Fogliano, 2004; Miller,
Rigelhof, Marquart, Prakash, & Kanter, 2000).
AR 2 FEZ e w2 3tsl @4S U
Aal a1, GASER T we] gHilksl o
ALl T wl o) = (Miller et al, 2000), A
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HNSOIN FED AOIEQS YR EY R

£ U YUY ASH AP} Fan
& Uehiz, sl Ayse e
%5t o] 88 A 4 AeHMeKeehen
Busch, & Fulcher, 1999; Mueller-Harvey, Hartley,
Harris, & Curzon, 1936; Regnier & Macheix,
1996). o]\ FAd®E B8k, ol 89l
Durum 2 F4HEe] S4dskel apdste] 719 iy
A AT Durum Y FAME] 9u)E 2 &

H = =z =] - =1Ke] o A [e)e)
B3Ol EAlshe ks s dE 7 OUeE
= o~

Tomea et al., 2004).
2 AT HHLE ApdstE Vs 998 5
=]

Bran & Brain 50 (B&B 50)¥ Bran &
(B&B 70)& ddig=o] 543 vustr] 91s]
etk & ], Aozl FIEES HyE A
2ol 54 (5 S
Pe Fkele] = 'X]i’iﬂr 2] A= extrusion-
cooking(4&-4%) technology & A&t

BT v = e 5xE v

Solgirk

o= gl F o] Y AES ATl
o5 A|E] EAL ULy} 7t} B&B 708 5
5%, 8% 4%, A7 3% wuld 8% A1, B&B
508 S 5%, 3R 6%, AF 5%, wE 11%
A

2. Extrusion-cooking treatment

(YE-8% A=)

Alg cooking-extrusion(d F-4%) 4 24
BC 21(Clextral)s AR&ato] A3 st
Age ol ~3F7F FA 3]s extruder
Al ek, 100 mme] 9712 BES Table 1
71=s A e daabse] AR A
oFgt 7k Wil e} skt Wang
A A ZES

*}%5}04 hEE e ddskd

°l
I

Table 1. Processing parameters used for the extrusion-
cooking treatment

Parameter Vaue Vaue

. ; 80; 100; 110;
Temperature profile 50; 80; 100; 110

. ) 120; 140
in the different modules (°C '
9 usey

Flow of water added 3

during extrusion (L/h)
Temperature of water added

. . 2
during extrusion (°C)
Speed of extrusion 400 rpm

0! 284 WeaY)

S
T84 ARA(SDF)] 92, A3 Ao A}
3 8 AZ % (gravimetric  enzymatic

J 20D F a4

A=
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(TDR)9] o= VEpIIT} (Prosky, Asp, Schweizer,
DeVries, & Furda, 1998).

A

4, 943 £

At

FE(WHO)S] H7h= 7] Wie ot &
Aato] AAEIATHNIng et al, 1991). Z-2+e] 7
FolM 5 g& FHAd 25 mle FHSel At
Ao A 3083 FEaksith 1023 2500 gellA]
AR AlEe] 1

A8,

Phksl G2 71E0l At Rl ABTS (22
—azinobis (3-ethylbenzothiazoline—6-sulphonic acid))
o g =AY} (Pellegrini,Yang, & Rice-
Evans, 1999). 29}, Durum® #3E 1g2 10
mle] wghEe] FHEAIZ] 5 2500goll Al 1021 €9
AE] F 20 L] Asds ABTS dol=7l&
3ot 1 mL& 7}5} ATt 725 nmoﬂ/ﬂ %

2 8-l
5 o3
St TH=
kel
T

6. SN 24

BE FAFAE Window & SPSS(HA 8) &
A AAAE AHgstel BASAT. el Aol
POGBe) felrEom BAT, RE REe

2E Ailes ¢ 582K SD)E YERNSITE A
s AW wkEete] 27 ok Jehilc

Table 2. Yidd of SDF and IDF of durum whesat
by-products

Sieve  Weight Soluble fibre  Unsoluble fibre SDE/IDF

opening (%) SDF (% asis) IDF (% as is)

500m 3.6 0903 639 21 00l
C asm 124 2102 508 23 003
F‘a"A"O” 30m 212 18 05 804 +31 0030
180m 224 25:02 58122 0043
Fine 124 1404 45920 0030
500m 310 174005 0342 0042

. @5m 106 - - -
Freoion “30m 180 17301 4912 0038
1BOm 240  23:04 46723 0049
Fine 164 4102 24721 0166

500m 330 - - -
@5 m 88 28:06 20622 0069
Frag"’“ 0m 142 30:03 234432 0089
180m 256 2801 %331 0082
Fine 184 3101 209 £10 0148
B&B 50 25:04 42022 0065
B&B 70 16:03 61120 0026
V‘é:‘;" 15 35 0.045

Products obtained from different abrasons were sub-fractionated
according to their granulometry from 500 m (the most coarse) to fine
(the finest).

Ero 09~4.1 Abo]el wh
209~639 Itk F 7He] A
507 B&B 702 A&

_]

S EGD Aow, £84 Aol
2
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o] FFE B8R el SUHEL o
2 3t AT Aol B w9l al(Vasanthan,
Gaosong, Yeong, & Li, 2002), ®bdel] AZAIZ]
TS BN ATt dASH aEs wdst

At} (Kutos, Golob, Kac, & Plestenjak,2003).

Afrae] 7Hest Ade] ket Anes AWE
o], 95 Aol Ttk Wk olue) ohfet A9
A x50 aEEolof gt} (dE 5o XY
AE FAY 23R £u). A, E FAH
A = VAR ke thd ug A Age] Tt
7 A Aolal, o] s SE|ade] WE
o AspHor 84 Aot S7kEE A
olty. Rkl &84 Aol S Q& 7
7N dube dlgo] veRdTh
(1) A8-t= 34 ol dofjuf= Hie As)
9 AR LS (retro degradation)S #3E = 9
v HEFRATHDZ b= Aol opdgt &
i 5 dFEs HehAlE AotHUnlu &

£
g
_
z
©
=

e IM Ve s

of AgolA] BEAACL G S Ve
= 3L

(e} =4

o wid o EFAE A, ol &

g o] K Fogliano, Monti,
Musella, Randazzo, & Ritieni, 1999). o]& 34 2
= Aia AR ol AFEE amylase, protease,
T 9] e gaEd o 84 229 Yol
720t Mongeau, 2003). Ao/ Aelo w
2 Maillard 98- A2 254 AFAA] A
H E4o] ofy7] wiitel Aoldfetar A7k
= Stk ey, a5e B g B olyz)
Aejsts] Ao X e Aoldfrel o] gt
(Ames,Wynne, Hofmann, Plos, & Gibson, 1999;
Borrelli et al., 2004.).

3. B4 (Water holding capacity)

A7} AAEA %2 Durum ¥ 859 By
574 A¥= Fig. 19 Yepliith 2ege 2h &

Foll EAshs Afrad] G 229 9% BF
D we] k. BEEE T4 dol
HlEsta, el whEd TeER, A 28
Eo BpEs 7Pa gl whe] v A 9
AA71E 7R AR AR AE T BE

Fig. 1. Water holding capacity (WHC) in bran products and in
their sub-fraction at different granulometry. Values are
expressed as gram of water per gram of fibre. The
granulometry of the sieves decreases from 500 to Wne.
Shaded bars sub-fractions from fraction A, black bars
sub-fractions from fraction B, white bars sub-fractions
from fraction C.

Table 4. Water holding capacity (WHC) of durum wheat
by-product before and after  extrusion-cooking

treatment
WHC (g of water per g of fibre)
aii(s)irsn After extrusion Difference (%)
B&B 50 1501 3.9+0.2 +160 ab
B&B 70 21403 31401 +47 &b
Fraction C 17+0.2 33:0.1 +94 &b

Differences between samples before and after extrusion were
evaluated according to the t test. Values followed by the same
letter are not statisticaly different (P < 0.05).
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compared with that of common foods. Differences
between samples were evaluated according to the t
same letter is not statigticaly different (P < 0.05).

Fig. 2. Antioxidant activity of durum wheat by-product
tet. The antioxidant activity of samples with the
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zkzte] giksle)] digk JHE Y59 o 44
EA43 A AlgE Zeltk (Kroon, Faulds, Ryden,

Robertson, & Williamson, 1997). A-f2-34k3}
A BEZAE ol EAlshs Alte] Ashr|oA
ksl s Fallshe AS wolet

o5 AfFa-gitst A EAE Aaart
oA e AE(ET, T, AaR e A

A=}
Ak Ao 15 4B ARE ol
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