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Abstract

This study aimed to assess the use of Wheat Bran supplementation as
a dietary supplement on quality attributes of processed fresh beef
sausages. Four levels (0% control, 0.5%, 1.0% and 1.5%) of Wheat
Bran. Were studied 3 kg of beef and 600 gm of fat were used, divided
into four groups with 3 replicates. The processed beef sausage were
packaged in foam trays and stored frozen at 18-°C for 15 days. The
samples were then subjected to laboratory analysis total yield, chemical
composition, water holding capacity (WHC), cooking loss, shrinkage, Ph
value and sensory evaluation were determined. The data was analyzed by
SPSS program.
The Statistical analysis showed a highly significant (P<0.01) between the
Wheat Bran levels and storage periods. The total yield was increased with
increasing levels of Wheat Bran; the highest yield (467.27km) was
obtained from the 1.5 % level and the lowest (360.38km) from the control
(0%).

Chemical analysis showed that Wheat Bran has significant effect
(P<0.01) on the nutritional components of frozen and fresh beef sausage
where it showed increase in moisture, protein, fat and fiber percentage
and it improve water holding capacity, the percentage of cooking losses,

shrinking and pH value.

The control revealed significant increase (P<<0.01) in cooking losses
and shrinking compared to 1.5% treatment which gave the lowest

cooking losses and shrinking percentages.

The results revealed that there was significant increase (P<<0.01) in pH

in all treatments when increasing the storage period 15 days at -18°C. The

Xl



groups that treated with Wheat Bran gave the lowest value compared to

control.

The results showed that there were significant differences (P<<0.01) in
sensory evaluation such as general appearance and juiciness which
showed the highest values in treatment 1.5% while taste showed the best
in treatment 0.5% and texture showed the highest in treatment 1% and the

lowest in control.

The results revealed that there was no significant difference (P>0.05)
in flavor, also noticed that storage had a significant difference (P<0.01)
in general appearance, flavor and juiciness which showed the highest
percentage in treatment 1.5% and the lowest percentage in control and
showed the highest percentage in texture and taste in treatment 1% and
the lowest percentage in control, general acceptability results showed the

highest in treatment 1% compared to control and 0.5%.

Sausage sample that contain wheat bran added nutritional characters
rich in fiber and it had acceptance especially those contain 0.5 and 1%

even after frozen storage to 15 days.
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DSl 45 5lie 01,5 (8 e e i 55l A cilS 5 (p<0.01)

39 ag 3 g ital R Gl et Jaladl) elalaal) A pudags (3) ad g

aiail) e
Wheat Bran Mean = SE
Level (%) Moisture | Protein Fat Ash Fibres
0 58.802% |19.598% [12.033° [2.317° 0.305¢
+ 0.20 +0.20 +0.17 +0.01 +0.01
0.5 61.347° |21.155° |12.433° [2.737° 0.607°
+0.01 + 0.04 +0.10 +0.05 +0.01
1 62.008° |23.510° |12.752%® |2.965" 1.040°
+0.01 +0.19 +0.02 +0.07 +0.02
1.5 62.337° | 25.422% |13.040° |3.495° 1.723°
+ 0.06 +0.01 +0.12 +0.19 +0.03
Slg *x ** *%x *x *x

**: High significant (P<0.01)

24




gial) (a3 15 g g SH) okl (Bl ilsasl Jilatl) o oy AT T 3.4

e ssina paleas) ) s oAl o Jilail) sl (4) ad) Jsaall (B Gae 58 WS
el s G spally gl 5 A ghall) z 5l el Band Sl S 3 e (p<0.01)
Gy 8 aa g Al ) G pedal Cua Jg iy padl) B2 il siar Jalaall (LY
e e A gl 5l s 5 0 0.5 Alebaall s (811 9 0) I35 (o (<0.0L) A sins
(P<0.01) (s sine Ll ) el 535 (5 siase L)) (53) Cum (%1, %1.5) Aebodl

AR e

O il Caaa gl o RN day LIV Sla iy Al (g ) s Caadd) Lady
Cun zadll 52 ) COlae a4 jlie (P<0.01) Lsine palisd) ekl (aalill 960) Js sl
5 Ol A iyl Cum(p<0.01) Apsine 8305 (N el 83 (5 shsa plii)) ol
&8 A olidl 5 0415 8 daf o3le | S 5 pradll B3 ) <l ginna B3 30 LIV 5 alall 5

J sl 45 )a 96 0.5

p53 15 23 g Ml s Bl Gl sans) Julal) Jo ¢y Al A g (4) ads dona

&LA’.'\S\ (e
Wheat Bran Mean = SE
Level (%) Moisture | Protein Fat Ash Fibres
0 58.533° |18.803% |11.263% |[2.243¢ 0.273¢
+ 0.47 + 0.07 +0.01 +0.01 +0.01
0.5 59.910° |19.603° |11.670° [2.410° 0.778°
+0.24 +0.02 +0.01 +0.01 +0.01
1 61.233* |21.703° |12.000° [2.523° 0.960°
+0.15 + 0.00 +0.01 +0.01 +0.01
1.5 61.477° |22.540% |12.367° |2.642° 1.193°
+0.04 +0.12 +0.13 +0.01 +0.03
Slg **k **k ** **k **k

**: High significant (P<0.01)
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- el (e 2n) g a9y dry Sl R B g palgd) Bl e cdlalaal) S 4.4

Z O ) Gad Adladll el 53 5 by e 83031 08 (5) A Jsaal) B e 8 LS
(L2 960) s8N o Gl Gl ¢ em s yuel) o)) e (p<0.05) gssine sl
i S iSlaaal) e e ian s oulel) (80 s 3 (D<0.05) asina 325 el
s ouledl 8l A 3 (p<0.01) ssime aliail ) adll 82y <l siaas g L&) s

1.5 (b dad olinl 5 960.5 A dasd oDe

pse gl A e i g gl aBl o cdlalaall ) il (5) pd) Jon

aiaill e 2a) g
Wheat Bran Level (%0) Mean + SE
PH
0 5.550°
+0.01
0.5 5.488"
+0.01
1 5.392°
+0.03
15 5.267¢
+0.01
Slg *%

**: High significant (P<0.01
giaail) (0415 g gz Ul (g Rl Gaall i g slgd) (W) Ao GiAal 1 5.4

(p<0.01) Lle Lisina (mliail ) al il gl (6) ady Jsaall (B (e 8 WS
(p<0.01) Lisina ili 4l z Uall i) Baud Adliaall prail) 53 )l sinse 32 ) () JaaSlalld
A sima 33l ) eda) (LA 960) Js sl o) il Camcadly ¢ sl A8 e
sl Cum SN Oebaall e A e Gl am s s oulel) W0 A B (p<0.01)
;e Al dus 8 ((p<0.01) ssine LRl M malll 33 il sle gL )

1.5 A dasd olial5 960.5 (8 daid oDle]
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15 oWl o 8 Gadl i guuilgd) Gl Ao cndASN S pidag (6) ads Jots

gl o5z
Wheat Bran Level (%) Mean + SE
pH
0 5.497%
+ 0.00
0.5 5.463"
+0.01
1 5.310°
+ 0.00
1.5 5.207°
+ 0.00
Slg *%

**: High significant (P<0.01)

da Ul (5 81 Gl frdal) U8 g (ALASSY) g slall i) 3 a8 o cBlalaal) S 6.4

aiaill (a2 g ags

ssina S malll 33, e Cilaall (5 siudll 8331 (3 (7) o, dsaall B e s LS
% ) s Sl of gl @ yedal x5l il Gaud elal) @llse) 5 8 (auni e (p<0.01)
el 335 Sy sise e 4o (1.610) elal) llasa] 5 5080 8 dle ded jelal (L3 O
)l Al malll 53 (5 sima 3303 .00 1.5 G olnly % 05 8 odlef S Cua

Gl 8 elall @lla) 418 8 (p<0.05) s sinae g lii )

Basie iy sas ) Ol mall B0, Chstee 535 ol LY Lo (B Ly
% ) Js sl of il & jedal (aalil) 95 0) Jis sl 5 Sl cdllaall G (p<0.01)
el 53 s g A3)ie (1.417) Lsale IS5 Ale (LS L jelal (L1 0
) @l Aliadl malll 53 (5 sia 3303 .00 1.5 G olnly % 05 8 odlef S Cua

Gl (8 LS A (p<0.01) (s sinn (alin)

Lgina Clig @ dsay ) el 33, Glgiae 3L QU Aodall MU A b Ll
O ) @kl (il 9 0) Jaislly Leiw Lag &AWl o (p<0.01)
il s aa 4 l8a (1.277) bl 28l o 8 ) S lelii ) elal (2Ll 06 0) Jsisl
(%15 %0.5) Criilabaal) G i 55 2 53 Lt 00 1.5 (8 Ao (ol S Cum il 33
b gkl 8l 8 (p<0.05) s sine pnliad) ) ol diladl madll 33 (5 giume 334

Sl
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Gl gadal) 28 5 GALaSIY) g plal) dlasa) B ke o cBlaleal) S gy (7) ady Joa
aiaill (e da) g a gy ey Ul g A

Wheat Bran Level Mean + SE

(%) Water holding | Shrinkage | Cooking
Capacity Loss

0 1.610° 1.417° 1.277°
+0.01 +0.01 + 0.05

0.5 1.565° 1.305° 0.903"
+0.0 +0.01 +0.0

1 1.520° 1.243° 0.853"
+0.01 +0.00 +0.0

1.5 1.402° 0.878¢ 0.763°
+0.0 +0.01 +0.0

Slg ** *x *x

**: High significant (P<0.01)

Sy Ul s R ol fdal) g (BN g pLal) s 508 o cp3AS) i 7.4
griail) (1a 25215

(p<0.001) e ssina 5 033 5 8 533 OIS (8) ) Jsaall (8 mase s LS
s elal i) 3380 A (p<0.01) Lalias) il @ojehl Cun z Ul il Gad
Gl 5 aa 5 Y ek el (AJLA0) 33 (e Ciliaall (5 siusall 3045 g | S S alaasY!
(%1,1.5) @3ladll o1 (p<0.05) 4 size

L S (p<0.01) paliadl ) el ga3adll 85 sal) of cuadl bl el
Gsiwall 35 ae IS GRlAAY) IS Gua SO Sl J sl G GELeSSY)
el (A1A3) 53,1 Cilaal

B L (A S (p<0.01) Calasd) )l 583 8 8 85 o il ) LS
Ciliaall (5 gl 3005 ae 1 jaS (alddi¥) OIS Cua SN Cdlelaall 5 J s €I gy geadall
CAsS\ [CUEN) AR\
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G Fadal) B85 (I g plal) Alsa) 380 Ao oAl S puags (8) Ay Jsa
giall) pg1 15 22y z Ul A4

Wheat Bran Mean + SE

Level (%) Water  holding | Shrinkage Cooking Loss
Capacity

0 1.187° 1.433° 1.103°
+0.01 +0.01 +0.00

0.5 0.992° 1.293° 0.900°
+0.02 +0.01 +0.00

1 1.135° 1.203° 0.803°
+0.01 +0.00 +0.00

1.5 1.115° 0.757¢ 0.677¢
+0.01 +0.00 +0.01

Slg **k **k **k

**: High significant (P<0.01)

aiail) (e ) g a gy 2z Ul g R GGaall ) sl o cdlalaall ST 8.4

cadll 83 (e Ciliaal) (5 ginall 33051 G Jilail) sl (9) B, Jaall (B e sa LS
Lisina (358 clllia o) il & jelal 5 5l 2 Baw e (p<0.01) ssine il
B O Cus (Ledaall 5 pladl Jsil)) ol sall) 4eSH) aadall) & colebadl o (p<0.05)
& J3s (%0.55 %1 ) oilelaadl 4l (%1.5) iebadll & el 4y juandly jekaall
A (%1) Alaall 4l (960.5) dabadll & Juadl axkall i bl culS Lay Js yus))
Gy agas aae Jaladl) il Coyelal My (%1.5) dleladdl 8 8 Lty J5 5l
(%1) Aalrall b WAool 8l 8 4y sine <l i clllia il 44S) i (P>0.05) 4y size
aladl sl =il < jedal Gy 5 A blalally 45 )lia (%9020 LalN) J g sl b Wil 5

[(%0.5) alaall 5 (%1) Aslasll & odef (5 sina 353 252 5
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gleall) (a2l g a5 2 75Ul (B Gaall paiad) alil) S (9) o Jgaa

Wheat Mean + SE
Bran Appearance | Taste | Aroma | Texture | Juiciness | Over all
Level Acceptability
(%)
15 6.510° 3.732° | 5.892% | 4.622° |5.622° 5.025%
+0.02 +0.22 | +0.55 | +0.18 +0.01 +0.00
1 5.302° 5.165° [ 5.917* |[5.968" [4.873° |5.725°
+0.02 +0.02 | +0.11 | +0.06 +0.13 +0.01
0.5 5.225° 6.107° | 4.428° | 5.042" |4.312° 5.880°
+0.02 +0.20 | +0.03 | +0.07 +0.00 +0.52
0 4.148° 4.170° | 4.152* [3.700° |3.260° 4.433°
+0.02 +0.02 | +0.02 | £0.27 +0.01 +0.44
Slg *%* *%* NS *%* *%* *

**: High significant (P<0.01)
*: significant (P<0.05)

NS: Non significant (P>0.05)

fal) a5y 15 2y U 5kl (Bl ouaall agll o G 3A 5 9.4

s sina Ll Al Al o) Jlany) dalaill il < jelal (10) o) Jsaall (B e sa LS
ardall | eladll) b el (ALA3) 33 ) il siay Jalaall 7 Ul a1 Ba e (p<0.05)
O sine s 8 dsa s Qi) s s gl | (alall il 5 By panll, ol 1) | AgSI
& At Jil 5 0615 Alalaall & ilS A Wadle | 4 jumall s 46l jedaall L illan siall
& Ji5 061 Alabaall 8 A el aalall 5 ol sil) 6 A sina g an g5 Liadl 5 5 )
5 Jaaslh i (%15) 5 (%1) b ol culSs dlall sl gils Wi J 5 sl

.(%0.5)
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s A Gaadl ) anfll) o A AT gl gy (10) ads Jota

Wheat Mean + SE
Bran Appearance | Taste | Aroma | Texture | Juiciness | Over all
Level Acceptability
(%)
15 6.263° 4.053" | 5.882* |4.850" |5.575° 6.262°
+0.05 +0.03[+0.13 |+0.15 |[+0.07 +0.02
1 5.238"° 5.133% [ 5.163" |5.642° |4.798° 5.708°
+0.02 +0.04 [+0.17 |+0.08 |[+0.13 +0.01
0.5 5.083¢ 5.257% | 4.723" | 4.650° |4.302° 4811°
+0.01 +0.19 [+024 |+0.17 |[+0.08 +0.14
0 4.075° 3.773° [ 3.625° |3.648° |3.127° 4.277°
+0.02 +023(+024 |+025 |[+0.03 +0.51
Slg *%* *%* *%* *%* *%* *%*
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G (P <0.05) Lisina 315 5 0335 g SRl ol pall G ) ¢ el (AAY) 52,
s, of Al ) elly aa 38 alll (AAS) B2 305 ae ASI ) g skl A
25 Ll Gadl dapa A Loy e Ul s clall Alle (aliaial 3 )08 4ga) il (Aa5)
Zlind madll (W) B2 Cllelee Glb Jllg s Sl ae &5 jie olpall dayy ailiad (1
Silly R A Alee Jaguatl 538N ) Adliaall 4paSl) (ga slaal) (e ST 4peS )
& sahall i) xiie o an s ,(1997) Esam et al ae ol casl ;| JS il 304 5
oo il a5 S il 5 Ay sk 1 b 4y sine el S 08 mall) A1AS (g0 & paladl

.(2015) Sanaa Hussein

Zodal R Gl Sleasl Judasl) o 0 A5 5 adl) (AR 34, AdL)

15 A croadl) 5y alll AlaS 30l ) aa (P <0.01) Sballs aladl ALY A Cand )
(2015) Sanaa Hussein go gl ciasl sy = jUall (g Al Gaull (B (3re3s) Loy
Gl Sl gl skl Clsise B ied ) laaly 05S Lay 330

Aaaall

aal (e IS A Caladll zadll 33 33l 30 <l 3 (P <0.01) 0zl A ol gl < yekal
i) sl 33 (B gl Hlsine ) bl 05Se OF (S 138 eaall sz 3all e
.(1997) Esam et al g il
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LaY 3 (1997) Esam et al g gl ode i) sy Gad) a5 el oy 5 )
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ol (1)
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3 il 3l (e B0k A Slo g gt alll 33 ) e (35S 38 @lld g (5aam)
G O g i) 8 i) paall duns ol ) 5380 (3 (1997) Esam et al o gl
oo il il s3a | Gad) apa 3 g sall paall Jlagia) s JOla) OIS zadll 52 ) d8la)
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Gl 5 pedall (a5 colal) e 5 08 o ail) NS (e dilide iy glase d8La) il
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P ) daidio 4 sine o 2 ga g J g il 085 ratl) A (5 sl 33 ) e (P <0.01) 42 5ne
) oAl B saly 3 ol | el AL Ol pe 4 )lia o lall lsa) e 3080 (<0.01
B Clalaal) ppead slall @) e 3,00 3 (P <0.01) s sine palias) ) lasy 15
sl o) LS5 edall lad caus Cpelal s (S5 gkl lad e Sl Sl
Gl iy gl olaid 8 (P <0.01) @sine palias) ) ol il A (5 sie
Eua (P <0.05) glii)) Bsale IS5 (% 0) Js il el sz 5Uall (g 58l aalll Gitaal
O S 138 el (AAS) 335 Clalae ae Al (L) 5 flall 8l 3 dle af ea
350 My elall (aliaial (pa Agdlall 3 8 Lgpal seadll (AJA) 335 of dRis ) Laa) ) o 58
Cual (2015) Sanaa Hussein dsgill sda cadi) 285 o jadll Gy 304 ) ae (sl
ot g elall @l e 5l cpaad ) cal el (Aas) By il ghse B3L ) ol Cna
L sie Lialdai) | saa 5 a1l (1997) Esam et al pe Liayl cuis) LS, 5Ly 5 dall 28l
SISV 5 el 8 8 ail) AN (e il F saaall (R aslll 8,0 & (P<0.05)
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8 Aash )l A (P <0.01) 33k () ool el (AILA3) 35 (5 sinna 33y 3 o gl
Alsa) 3380 b alaal (nd (e Al gl o3a il s JSU Al & ganay G
Aeaall 5z SUall ) Gawll 3 LY 5 gkl 8l el

B iS5 g kil A jlie L sale ol 5l o) an@ill 8 el 335 o yekal v
ol Jsadl) 4

(P <0.01) 53b) A o) gadl) (AIAS) 32 (5 ghua 320 o) ) & yedal SIS v/
At gl ) g0 G 5230 e g zolall Rl Gawdl & el A

A ae iially & il
Slua gill 2-6

o se Ll | bl e132d) 3 Bpaa ) cld YT Haadd e acaeS madll Alas v
Al K15 Aliall died s elall il ja Jayy L Agllal) dailiadd | jlai o sall Slias
Sl Al e 3 5e Y dals

Agiusall dpdla ST itall Juad 46801 5 aaall 533 503 Ji) sl sy o s v/

alalall  caall i sle] je aa o galll Ciladial sadll A aladiul e gd v

35



abed) i)

) all
A ) gl all

LY La l i€y agle ande agalll Lin sl oSS ( BV la dene Crame a1
: 093-258 (22006) & ouSuy) - (hlill ¢ 4 Sy daals - del 3l 4K
41.S5.B .18

e W) ity dxiadl palll Cladia (22007) s el JS dene 2§ 2
e 4 501 aslall LaalS) sme | Jasand Zaala fie] )3l 4 / dalall daial)
L OS5 alall sl — Al il Hall L g

Ul — Y dadall — asalll La gl 655 asle 1 (21985) sads aale 25uY) 3
 deasall - il g delhall

SlaeY) Aaa" (B pdie Jle Mogall AR g 3 el (lad Gase w4
. (72008)¢13-6 = €32 2aall (" )

-psalll Bada g Ul 1 (a1985) e sb s dews il Une (a8 s 5 a5
LGBl vy Al aalaal) Ao o — (alall Canll g Mall aabeill 5 ) 3 5

— Lisll — a5al) Leliliay agalll La sl 535 (a1996) cliill dase Cagy 12 6
&)l sl A el Slall — Lad — (sl jla Al Al — (sl

C s e g il aall) de clulid (,2007) OsATs o 0 T
3l = 5 el daala Ol i

OSAE s Molal (B ) Qe AS p Guse Ui galel) aygd aaidl e 8
(+1998).¢(1 51 daskall ¢ jalal ¢ g3

coball 48 jaall Uiy 45iS0 — 422 Y) Jabs 5 aieal unls (52004 )2ene Jil 20ns 9
S sl

— ol b A ae Gl HsiSall daa i asalll dle Gl 1(121983) «les, 10
(+1983) L

, ool delial saa il jles Gudai Jis — (22006) 4=l 5 42y Aakaia 11
sl ae¥) /Aol 305 43 ) daliia

Aadadill Zalall 3 Y1 jaaa -((22017) M 5 A sl 55 il s 3e) M8 ) 35,12

36



AR gl

. Addison R et al (2003) A national audit of chronic constipation in
the community, Nurs Times 99: 34-35

. AOAC,19900fficialMethodsofAnalysis,15thed.Associationof
Official Analytical Chemists. Washington D.C.USA.

. Cemalettin Sarigoban, Mustafa Tahsin Yilmaz, Mustafa
Karakaya(2009) Selcuk University, Agriculture Faculty, Food
Engineering Department, Konya, 42049, Turkey , Meat Science 83
(2009) 610-619

. Choung RS et al (2007) Cumulative incidence of chronic
constipation: a population-based study 1988-2003. Aliment
Pharmacol Ther 26: 1521-1528

. Cummings JH. The effect of dietary fibre on fecal weight and
composition (pages 263-333). In: Spiller GA, ed. CRC Handbook
of Dietary Fibre in Human Nutrition. CRC Press, Boca Raton, FL,
1993

. Desmedt, A .and H.Jacobs 2001.Soluble fiber In :Guide to
functional food ingredients.Food RA Leatherhead Publishing
,Surrey ,Ingland ,PP112-140.

. Halwai ,A.,2012.Replacement of saturated animal fats in meat
products: A Review .J .Food Sci .and Technol.

. Haripriya,S. and S. Premakumari,2010.Effect of wheat Bran on
Diabetic Subjects , Indian Journal of Science and Technology
,3(3): 284-286.

. Jones R (2008) Primary care research and clinical

practice:gastroenterology, Postgrad Med J 84: 454-458

10.P A C E .(2002) . An Audit of the Livestock Marketing Status in

Kenya, Ethiopia and Sudan . Pan African Programme for the

37



Control of Epizootics,Organization of African Unity /Interafrican
Bureay for Animal Resources .Nairobi, Kenya .VVol.1:56-82.

11.Scientific Opinion on the substantiation of health claims related to
wheat bran fibre and increase in faecal bulk (ID 3066), reduction in
intestinal transit time (ID 828, 839, 3067,4699) and contribution to
the maintenance or achievement of a normal body weight (ID 829)
pursuant to Article 13(1) of Regulation (EC) No 1924/20061.
EFSA Journal 2010;8(10):1817.

12.Steel,R.G.D and Torrie, J.H.(1980). Principles and procedures of
statistics. A biometrical approach. 2™ edition. McGraw-Hew York,
USA.PP.20-90.

13.Stevenson L et al (2012) Wheat bran: its composition and benefits
to health, a European perspective. International Journal of Food
Sciences and Nutrition 63: 1001-1013

14.US Department of Agriculture Nutrient Databankhttp:// www.nal.

usda.gov/fnic/foodcomp/search/index.html

15.Vaher,M., K. Matso,T. Levandi, K. Helmjaand M. Kal-jurand,
2010. “Phenolic Compound sandthe Antioxidant Activityof the
Bran, Flour and Whole Grainof different  Wheat
Varieties,”Procedia Chemistry, 2(1): 76-82.

16.Xavier Leverve et al (2007). les céreales jouent un réle de premier
plan dans [I'équilibre alimentaire. Alimentation. INRA (institut

francais de recherche agronomique). N°7.

38



Appendix: «ialall

Sensory Evaluation

Sample A

Appearance

Aroma

Taste

Texture

Juiciness'

Over all acceptability

7- Extremely like
6- Moderately

5- like

4- Slightly

3- Slightly dislike
2- Dislike

1- Extremely

If you have any question please ask.
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