WA Jlo /Y opleuds YV A/ plie mlio gla yimngsy 4 i

3 L (liasdi 9558 SLAS 539 1 (202 (R3Sl Olgae e Habe alliews S 9 Sae il
SR AS Syl o

'olysls ol g (Sae S S didd
VNNV i iy b ATV 123l ol
gl JAK.LJ'J :L@;.- Lfi“)& :‘}A d)jt\é} rjlp AMJ}'._J: cu_;‘.,\.c éudzj]e] e}_)f ‘Lf'.:"aj}*f Lf-’f_\
s L;hlﬁwu‘: )L@;.- L;v_‘.)& )‘y 6)‘5\.1.:9‘5 r)l.ﬁ e.L«Q..Aj}; ;&\.LG Lgl.hd:})ﬁ\ oj; ‘gf’.:"h}}; L;IJ‘_Y
Email: fereshtehosseini@yahoo.com : 45 J st %

ousSa

algs Baa by Sones i Con aS A S sla su,T58 wls G08l s, casal G oda s LoBagSy Cal Lo
© ol Gl S5 8o i Folais 530 Vb 5l 5 Gl JoialS 5 oy Ol bl 5 was (Jsmas
BL 5 e o oliand 50 gla (S5 5 WS L8 oo Sose Soses e e 59 o XSla Olsie
2o 23 VY 5 Sl sl Gl S5 S s o Hheo (gla wald sl dadd duwlio 0 sa o wald G5 b Lajles
3 Ol (ooa Mo u0f g Bk (b S g S e 50 V0 9 VYO Y pobain b Coa oS lajlas G sand 5058
28950 202 Olawe O oo S5 Oal 3 soliienl L oS ol Lt sud alasl sla ¢ 5057 @l §gane ad a3
9 Sl s S (s Oloae 534S OT Haw why GEalS s 50 00 3 G 1) Soea sla Ggad (g se
o saliiial ujpe Sl Cpllicws S5 Ko oo Glie gl slal (oKt ©lhuil Con oS la G sl
Al HLas L Sgad @iy 51 Gy @8l 5o (o886 el Cpl Lol coiils ssa g paliine LSl g cushy g G saw 5058
S8l lbT b psans (pinan wagal e ol BB 5Ll Lajlas S 5 sum (ids calia pun (505 @l
or oS e G 5o suliiu) ca Hslu Galliw S Sas Gline i S us O O (S Souea sla G
Laslas slos 4 s sl (i S5 5S0e wum o) ola Cop oS Gpad (AL sla (S35 1505 il (o wmya)
el o ol i 1) Coa s sla Gsad (L sla (S5 o Gdls aald €5 b (g i ol

Sowad (3Bl gla (S5 Sl Galliw S5 5500 0a G20l igusls sla o3l g



WA Jlo /Y ojlas VY ala / olie mlio sbajinghy 4t g o g YVY

Effect of microcrystalline cellulose as a fat replacer on physicochemical, textural
and sensory properties of low fat hamburger

F Hosseini' , E Milani’ and Sh Bolurian'

Received: October 19, 2010 Accepted: October 09, 2011

'Research Instructor, Department of Food Additives, Iranian Academic Centre for Education Culture
and Research (ACECR)- Mashhad branch, Iran

*Research Instructor, Department of Food Processing, Iranian Academic Centre for Education Culture
and Research (ACECR)- Mashhad branch, Iran

"Corresponding author: Email: fereshtehosseini@yahoo.com

Abstract

In this research, duo to increasing importance of producing low fat meat products such as
hamburger and in order to developing new and safe product with low fat and cholesterol content
and high fiber, effect of different levels of microcrystalline cellulose as a fat replacer on
physicochemical, textural and sensory properties of low fat hamburgers were compared with high
fat control samples. Control with 12% fat and 0% MCC, and low fat hamburgers with %6 fat and
%1, %1.25 and %1.5 MCC were produced. Results showed that it is possible to reduce the fat

content of the hamburger samples up to 50 percent without significant effects on protein,
carbohydrate, salt and ash. There was a direct correlation between MCC level and moisture content
of samples but MCC content didn t show any significant effects on the loss of the weight of samples
after cooking. Sensory analysis were highly favorable and all samples gained acceptable score
Findings of all textural parameters revealed that low fat samples with %1 MCC, were more similar

to control than others and could imitate textural properties of high fat products.

Keywords: Fat replacer, Microcrystalline cellulose, Textural properties, Hamburger

3y eor b glalie Gpme b bidse s 8l olska
Ossu g0 58 daw gl 4 138 cmis B el sl G
Fso8 Sodl) w507 oo AS psn e b sl
(\" ) u‘J\SA.A 9

S s slaoKal) oo sl Sl 83,0l
pab 4 W) 00 938 waa 5 £ e Coa oS slalie wl g
a8 L c&)‘JuﬁﬁQYW AMLQ-A‘):\J:Q-‘J‘;}SLAJ
Db oo JoAwlS 5 soe st sla IS

sl ol SOl o) solii) (Al sl o
o (L3l 5 LSBT HLEILK) Laas 5Ky oma ¢l sl
sla Gl pas Gl gl Sl (GB1)) (s See sla

' _Locust bean

douda

el psiae Ad S oY pans dlea 51 S s
Ol sl 5o aiS Byuas b (b buug oS
(i S sla su,9T58 Ho 0K e LIS suliial o) ge
MELEE Jpmne pun Sluosad 5 202 Ol
sl sl LAl (sl ala alla slasl 5o g sus
saac (IS (gome pulesal slagl 5 cdl GBondy ool
oS S Jsans GaS dgesd 5y ool S sl !
Koo s olas gelaal aals o i Gaw woon
5 380 Dlaw auld (SadSEN sla (S5
(VAN (59 senle) Cocal pomimds

g5 Ol S ol sols Glas (635 srouny) olallls
Ol s 5alis L (g5lans (A S0 sk 5 (2138 w5
paline dhaly (Booe 5 (2B sba solan 5 (Sla wuy)

Oselom 038, sl SIS 55 Gl O auls s



YVY S Sy o g (Bl olondsond sla (Shy p 2 3Rl plgis 4 Jeke (il )$9,S0e 136

Z

D8 soliicul by 00 ((oa oo Vi) o o5l o
0ol 50 1) Gaa¥ g0 8 sl a0 (pon S LS (o
Sy cala (s g5 Ha soliiul o, 50 MCC uS o
o sase « MCC 51 sslii | sie & a0 s 0] JRS
Y Jeala U5 5 sad bslie OT b A0 cos @
s L Ga¥sed 5o ole Jlad 5l Gy cela
S e (olad Somen Gpad b S 18 sl
aoye VY s MCC wnjyu Hiw gila € glulya
bo 1t 5o goie Sl U Gillae 5 835 (im
G358 53 5o aald & gad (lgie 4 u g sad a5 Gl
098 sase (2or Ol B b Coa oS glajlas s
N ok 5 (or seuof) wald G s ga
Wk A iy MCC as 50 V/0 5 V/Y0

o sesd Bk gl s b G wls sl
Gored & O s 5 G208 ead A Gy sl
ad dagd sred e iad blie S b a5
(s (505 snan sl aliy 4 SlSlaa a8 5o
s s A1 L sle S 5oy sk suls a8
a0 A L s olsle)l ple) Bl Ggad na S
B (5, ol Sanl
salboanddi 93538 5o (945

Whad s S (por ks Ofsn Ol
AOAC 5, ool s ala (sla € 53 S 5 SiuSla
Ak S 851l (1995)

i) Sosan (sla € gad o sliie (pas ioay sl s
08 5 OEs 09 A8 0 Sae b pupw g sad Gad s
S o B S F e o KBl dane Ve oS e
O3 (Ble sou Bds Ve cae 4 b Sgd Gl £
ua 3 908 QBda Lol glal e, B wad sals
Jolie dhasly 51 oS fow @bl dad (5 laase
ad daulas

deou = (sl 0o~ 2l Bou /sl 0os) XN -

oAy ol

= 5903
L Somes b G qun goedl aladl oya
UGWQ;&L;L}E:JJJQSt)“‘b&J:)‘°JL§1“‘

L oY pane @uS o i) sad wnl Al
9 obS e sl plal BV gs 51l 5 Gusren b Sl oud
5 sad b il ALK gla e g, o alS gla @l
oS it A8 S oY smas ads 5o oo olS S
5 saal) Wl ossls ol gy el B on
5 Osaws NAAY LK 5 Jhe N ) Kes
5 Cose Yoo SlLE g chan S NAAA o, Kaa
o Jos YooY Ol 5 oSl Yo Y (K
9 sl ¥ F GLhKas 5 (Segi¥ g XYL KR
(S SRV N B OV

© sl « (MCC) 3 sl Gl S5 Sue aal 5 50
ol sad Gl 5 Slew ol 4 (So58 b
A8/0 sgine b a5, somd MCC (VYA g4 pnis)
330 5 A g5 pab gl S adl oo sl v
5 sads guas ADD (S5 ol Gl ol ,I8
"olsie 4 (FDA) el sssls 5132 lajlos b ss
sad alad) mlie s 5o ol s GA s GRAS
Olsie & Sossl ol 5 ssliied s e Sledbs
2OV 86 Somes GV gesd oo oor S
oolesl Gl 5y s idly Jane Gl (AS sl (S5
(S sla sussls el e sl Sy, b
2Sla 580 s ola Guagsy el aa
0% s o O e b Sl Gl S5 See
5 Bl (pbad o sl (Sh o Oumed se
as B ol s (30) oon oS Somed e
cor oS Jsane (3 S 8,158 28l 5 cndS u s
G 5 5 Omly JooielS 5 o Ol b el
338 a5 YL

La Gligy 9 9lge
Sred sla dgat sal gl

wase Ko 5 58 030 e £ Saes 4 sl
olwlan 5 Guy 5 sad 4 Sl gl ca s
days YA Glhoyw 59 Byee ey B wolilsl
Vpurs Kot ls 5o oS S ol bl

' _Acceptable Daily Intake
? _Generally Recognized As Safe.



WA Jlo /Y oplads VY sl / olie mlio sba yingh 4 puis

P (I S N 4 F

O3S sxad 5 Omsa sl pdY LIS Fpmse cubls
el (oo drlae ) dhal) B aS als gl Gsa
Ot cabl = (Suiua x plad )l culls

SIS Lo BL 5 olard 55 sla el G
MSTAT-C i3580 a5 31 soliieal b gl 5 st alas!
LSD 45051 b la ke 5 wu S Guilsly Salll
St ssls b pem D3] ST s s £
a8 S Sl Hu 1SS

Gy g daaisy

sla (S5 oS ool bl (Sl V Joan 5o
8B s olan bosols byl 5T mbs
Sl e b G cugh, sgine » MCC )58
Ol 0 s b.(P<-/-0) wials b cugb, SYL
oo aS oo oda ol s 05 sl 4 s MCC <
O Wb wsd oo ol (¥ 50 8 5o U5 oo
250 St MCC g5la sl Ggad 5u cushb, ol
.J\}zl _)Ué::!‘

oS a5l ) Jala gla suls s b Jus (3505 3
o S o zloatil ) dolas da G gal el Glie
opolie ol pad by wo o A Gl s WIS

S 158 suldinl oy 90 MCC alin,

Y =¥/--v X +0A/-9 r'=-/ay

pS slasles dan 5o G55 Olose (iSike (nineen
bMLimL@jTOfL;)‘Ju;\MQJmJaJ&OLSﬁw&

o> Loy A suly u.ult:;_)‘\g _)3.“41 @l:u u,ul.:.u‘ BY)

835 woa oS slajles 51 YL aald G o

S35 K0 b a8 slaslas w53 Ll (P<4/-0)
A:'J‘A:l ‘:)LA.:ZI:! L;)‘J u_'m.o

6 .
- Cohesiveness
7. Chewiness

Wids 0 ©ae w9 s We sles o (S0 S Fow
3 e Ol alasl 31 ua ol By s K may
ool sl @boo) wose sla (83 e 58
osel Lol S8 P b pun sl (S3ag o
sla (Shy ad aladl a8 sla G 555 2 sms
Ka 5 e Sy pab y she Jols sedl wsse
Gl o Pl pulual ((Fhu 5 (o050 ) 28l s ,alls
MWelS puun Gloshs (sl Ciaies by wiug K
99 O o9 bl aBs Qa5 Hslie 4 5 su g Ol
29 Osedl o saliinl 0B 5 0T 51 Geil u)se G
OBy a5 s S alk () 4daf 0 Sigua ulids
Al a8 S LY 0 Y/0 Ll La 4 gad
s 2l (903

o9 b Ggad Soman (B (S5 oS o5l ca
W ours 5 o0 Ay 80 0 Se © 4y VWY gles
sloo B wnd 5,06 day0 ¥ slos Lo el VY ciue
G G Gupes by (EAS da 0 ¥ 4 la G S e
Osed) @Al g osad swy VxAxY ol o e
G oladie b el 5lbT sins bhu s g lis
B A SLS YO L 5 Sie (lae Fox¥e ulal 4 oo
B L g sk sk g LS 0 (5o 58S
SV SCPSSVVIC. S PR BRIV P 3 ERVPSSUIR RRON
(Yo Y Uss) i sS a3la3l Yo - mm/min

Solse Jold sedl wose (30685 sla Sk
SR N S)

O 8028 e OIS Soe s SSaa T ke
la 4 g

IS 4 aaSol gl Gsad U1 plad,l cubls
Sy KB 58 (55580 SBda 5l a4l

Sisn 5 e ops Jeals 3P Sann
WO R o dulas

Gpad Job omlidl 5 (Sad o oubls T (K
(A2/AL) =il ad Gon 5) Jis

'~ Compression

* _Texture Analyzer
>~ Hardness

* - Springiness

> - Gumminess



YV S Sy o g (Bl olondsond sla (Shy p 2 3Rl plgis 4 Jeke (il )$9,S0e 136

_)14.4.5\; 9 o ‘Q‘JJ%A\}.:JS s o uﬂ.\g.a.&
Ol (ol e ol (Lol Ll 5l abids gl las
Gl suy plS S L b Spa sl

@02 XSl Guee¥ se8 5 dee MCC J5 oS 0
ol Lus® Jsesd oo sl Wse sl wum s 5 su

S5 i Oty BB o [l el Al

S sed LA jlasi (olsanddi 953538 Lo (S539 S 03] bl (aSilae -V gaa

¥ lass Y e \jlasi sals .
; i i slesi
« MCCy\ /) «MCCy\/vo) « MCCyy) « MCCy+)
(2277 (s227* (227* (270 Y slerdi ot
vy Fy VA/- ok W FV/0NEY 0¥ £ AYE- AT Cugb,
Ve /avEs ey Ve /A /50 VA0 /P Ve VYD Ol gy
A AV 4/¥VE- /5" VAV YA VA/PAEY/ Y =2
O/VVE-[Y¥? o/VYE-/YE* o/F¥E- /A" O/fYE /YN ? & yaah 935S
V/-ake /v V/-ade Ay VRS VAREAY N Sal
Y/NE )yt /N0 v/avE. /vy ® v/ark./ AP Siwsla

ol sad dsislae o a SL s a8 Ve o a S Gl 5o (oliaad o508 sl (S5 4
ol s i 50 0 Jlaia mhacs Hu Sl Gae BNEAT a5 Sl CBias e 5 wlie jue By a

O o84S ol cpl (538K S 5 b aS el S aY
Gdly Gisl8l sa 5 WV Glhae 4 cushy Ly 4sal
or 0SSl g Ol O soliia) @i Gl e el
ROV b..\.id)g C;.\.L::i ?‘iﬂ C;\..AJJQ‘) grau.uLL—o Lan S

» e b MCC uSls ¥ Joan olles
SB6 ool S 5 S la s s pa
Jm‘é%}‘uﬁuﬁﬂ@‘}g&‘ﬁ(s)bw
S (S5 @bl e yu Y- sgua ooa oS sla G

Sty aald O sl b dwlia o

O3 5 o S et A digad (59 ) (aSile -V gaa

¥ lasi Y jlas

aalds

(@ﬁ/f ‘ MCC/\/O) (@ﬁ/f ‘ MCCZ\/YO) (@ﬁ/f ‘ MCC/\) (dﬁX\Y ‘ MCC/~)

YO/FEEY/F YY/AAEY/AD

FE/AVEY /P

o /VPEO/AY L i gad 5339 &8 sy

Gl Uod ao yu O Jlada) mdaca jo yla Sz SUIAS 3 g2 9 Silis Buny pa jo daldio jad S g >

ol Olyse Gulndl 5 ooa Ol oA ) Al
il e sa,u0 L8
o8 glaisl cabls 5 Gwea bl Gl (pnigas
o 1) ol o oS gla G B YL Ll Sae
Ous sl pdY Goon GalS 5 @il pad 8B o
sl G 50 MCC anyo olyuss Ll sl o lae
358 (B (S35 99 03 () badle ol ol Csa oS

dan ssd e saaldie ¥ Juan Lo € 4Silas

Hosd s @or Ol 586 wad ah clus pad
202 Ol (RalS € (g b 4l s S 51,8 MCC
Ol Gl 381 i L € sad 50 MCC wm ju (331
Oy S € ok 4ol s Sl i
it sk oo s £y MCC aes 0 V0 (slla
ool Gl (P<e/40) 0l o Lo Gsad puliw 51 53YG Llo



WA Jlo /Y oplads VY sl / olie mlio sba yingh 4 puis

w9 Mo (ams YVE

L (S ooside MCC sass V0 shls la
5l ol olas

alsil 31 sl L3G (Yoo o) olSen 5 15 guie
Gsad AL sl (S5 o8 wor Sl Olse o
GRS aS wols D3 sy o0 1) G g sla
ol pliie (i3 ol i L Ll

ool aey VO 5 Y lajled 5 el 00 SO sland

gladyl clli 5 Guss calls
.(P>-/-0)

VYO sola o oS sla € o (San

L @ sad yulew 51 55 Guly Ll pae 5 shs MCC ws 50

Gaad Jla gpeaa o (P<4/40) ol suds (5,8 83l

ASJ‘J L;ee‘.ajm

Hsbes Gl S5 Ko ol rslacs b sad 4l sa 58 S siea (38l la (S5 @l oSike —Y J gaa

e L (S (e JECTPIIN
(Kg.cm) (cm) (Kg) (Kg)
sl
Sfyyval <Iray? < IASYE VAV (327 Y « MCCy+)
Vobass
ARY A7S o S IVVEAD v/Ary” (s2s27F « MCCY)
¥olasi
AT AR <OV VAVE (s2027% < MCC71\/Y0)
¥olass
CIY VY AT Veso® ¥/asst (s2537% « MCC7\/0)

el ad i 50 0 Jliia phacs Hu Sl Jae BMEAT S ga g Sk s,y 58 oo wldie a2 Bgsa

Ofped wlad oo ndy wa s 1) Soses 5o LSS
9 S5, o 5 glhsls sBus Sl Con oS sla G
S ) aals €5 5l Sies soalls S

sl (S5 dline oS5 L oo S s
K) C;a.la.u.:JS ‘( \c\a\/\) O‘J&.& 9 A gaud Sladllas
(Y“’f)u‘_)‘s.a.&\jt}fzjjj(\"“\)&‘)s

Koad glajlas cua sla (S5 (Sle (¥ Jsaa)
Sliiel Lajlad GlS o€ gk 4 ol sa g Job B
s oS ) (b G Ghondy wa) Y0 5 Gl
o sobel olE I (i ndy 5l 51 Lajlad (pigas
oobe L (P>o/0)aole plias aals s b (solo
s wald Coa o sla G Gl pua Olhgls S
< wads BB S, MCC sl Con oS sla G

O olas LS 5 sus s Gl Sl el Gl



yvy S Sy o g (Bl olondsond sla (Shy p 2 3Rl plgis 4 Jeke (il )$9,S0e 136

sl Gl S5 Sae osliie slacs b o0k 4l 5058 S p1ea s sla (S50 @l 5:Sle —F Joua

Y‘JLA.\S *JLAA:I ML‘_:] .
- - sl Siy
. MCC7\/) .MCC7)/v0) . MCC\) . MCC7+)
(S2027F (20277 (20277 (20271 Y =
YIVVYE VED Y/oVAE-/VA© YAV YA ¥\ a2l g yac
¥IYASE- V5 Y/AOVE- [YA° Y/AOVE- /54 YV /20" &,
¥ A" F/VEYE- /547 Y/AOVE- /54" Y/AOVE- /5P Al sk

¥/oVA+- /aA® ¥IAOVEY /- V2

Y/VYEE. VvEE Y/AOVE- /47

Y/ovi+- joy®

Y/VY¥E. pa?

Y/AOVE- /a° lay gulal g o8l

Y/VA¥E. /40" &S iyl

el bl wem 50 0 Jlaiad mhais 53 5l (Fae BIEAT s ga g Sl (s, 58 5o wldie e Bgsa

Olid Soaea sla s b bl @l psass

i MCCsadl sre pobus on € was (o
Losu N oy oS sla e Ho suliiul cya mow
w0 oS sle dus L e (K3 1505 sl e
gl Lajless sl 4 2 MCC we Y (55l
GBb sl (S s aals sald G b ogsid

a8 g Sl

BT Clia 8335 S 2n K sla su 5008 oS 5 3
s a5 oS5l psiae Jole saae hre sens
€ SLwlS Gusige BT 5 Slaa, Gusige BT
e Gldnl saclae 5 cnlea (ga GlaS () aladl
D38 (oo SSES 5 50a8 s S

oS S daia
L opbad s sl o] @i ulal 2
Soen sla Gsad Gy 508 50 MCC ) solainl
ol 1o b 4sad 5o wgase (mon Ol OIS (o0
5 sime 9 St 525 4 T (5 oy GRS 70
slagl b G JluSla 5 Sab olyans s S (0l

Ole MCC (YL OF Cia wle 4 Gaines sl

3

2o ook cor XSl gola sl D sk,
o8 Gelnlis il (oo llBd) sald Gsad 4 cud Hly
Cudgaae G eaa god o suliic oy 90 MCC luss

NUVL KIRY | PRGN
> or wlie pua 5 (L sl Sk sl o
L @Sy ol O sl Gl e (il walb
Sty Sonea Gaaa¥ 508 50 (oo XSl Olsie

.JJAB

ouldicul v,y 90 c_.sl;\.a

(S3o9UlS pale pBh . GALS 0 S 5 SukisS 02 S sLa 03,918 al g g (gl 508 I TAY pl s (50 gua

Ahmed PO , Miller MF, Lyon CE, Vaughters HM and Reagan JO, 1990. Physical and sensory characteristics
of low-fat fresh pork sausage processed with various levels of added water. Journal of Food Science

55(3):625-628.

Aleson-Carbonel L, Fernandez-Lopez J, Perez-Alvarez JA and Kuri V, 2005.Characteristics of beef burger
as influenced by various types of lemon albedo. Innovative Food Science and Emerging Technologies

6:247-255.



WA Jlo /Y o)les Y ks / 010 ol (slaimgls 4 i v g Mo (dums YVA

AOAC official method, 1995. Official methods of analysis of AOAC International, 16th Edition. Arlington,
VA.

Belloque J, Garcia MC, Torre M and Marina ML, 2002. Analysis of Soyabean proteins in meat products.
Food Science and Nutrition 42:507-532.

Coussement P and Franck A, 2001. Inulin and oligofructose. Pp.721-736. In: Cho SS. and Dreher ML. (eds),
Dietary Fiber. Marcel Dekker Inc.

Desmond EM, Troy DJ and Buckley DJ ,1998. The Effects of Tapioca starch, oat fibre and whey protein on
the physical and sensory properties of low-fat beef burgers. Lebensm.-Wiss.u.-Technol 31:653-657.

Dolatowski ZJ and Karwowska M, 2006. An assessment of fat substitiution with buck wheat seed
preparation on the quality of comminuted meat product. Electronic Journal of Polish Agricultural
University 9:4.

Luisa GM, Ester C and Dolores SM, 2006. Effect of inulin on the textural and sensory properties of
mortadella, a spanish cooked meat product. International Journal of Food Science and
Technology 41:1207-1215.

Mendoza E, Garcia ML, Casas C, and Selgas MD, 2001. Inulin as fat substitute in low fat, dry fermented
sausages. Meat Science 57:387-393.

Mittal GS and Barbut S, 1992. Effects of various gums on the quality parameters of low fat breakfast
sausages. Meat Science 35: 93-103.

Morin LA, Temelli F and McMullen L, 2002. Physical and sensory characteristics of reduced-fat breakfast
sausage formulated with barley B-glucan. Journal of Food Science 61(6): 2391-2396.

Vural H, 2003. Effect of replacing beef fat and tail fat with interesterified plant oil on quality characteristics
of Turkish semi-dry fermented sausages. European Food Research and Technology 217(2):100-103.



