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2. Microbial transglutaminase
3. Herrero

4. Raman spectroscopy

5. Texture profile analysis

6. Hardness

7. Springiness

8. Cohesiveness
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2. Water activity
3. Cooking characteristics
4. Shrinkage
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1. Colorimetry


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

W‘\'\w;)béc\i U):f\\‘ oJLmi:

S s 5 psle asllad

gles b oosd LS e o)l L Sdn ul el
e Vol &S Gl ad B8 S S sl S
Ssad e S RS S R Sk e 8l S Sl
il ol i 3l Slilesl (gl Alolidl sy
A esls Jas!
= 2bo, -V=-Y-Y
3 ke ek Al bl ale S ladiped o sl S
235550 05 Sl Bl S ahm s JS 200 5 3L
sl 250 Ol 9) PIP oliSes o losl 3 0,i Ve
Sogda s Sl e s Sy i) gl o3 S 3
0) st sl Jald OF (sias; oS A5 eslinul (glabal
5 Glaal V) cinss (Glaal 7)) Lo 20 ((Glizel £) 2 (Gl
5 BS b (oLl 5l U8 sy Glasl V) Chas sl
3 M (dlojlad v b @ s 0 sy b3
IVET s oals 15 Ol lesl s
Sl Jou 5 4525 sla jBs, —A-Y-Y
w5 s bl LSS s (S Losesl oles
2 ol mlo i Gl e ) Sl 2 (Sl s
Saas 815 Jdod 5 amd a)se Bala DLl - bl
" S Gl alis gl STl glatals di 0 g5
Soline v 53 plie 5 ds elind cilse slagls
b oobel b 5 asms A S 515 bl 5,50 P<e/e0
SPSS Inc.,) Y4 w5 SPSS il s 5l el
Exell 2013L sl 5 ¢l (Chicago, IL, USA

A

Y

,:A.-; el e
o — -

_(@=8)+(c—d)
(a+c)
(Mm) plx 3 culbes =a

100

MM) w5y S 5 culies =b

Mmm) el 5 b =C

(M) wy S, ks =d

'ty 035l des s —Y-0-Y-Y

mo3Il sy Sl e 5 kS S 0 D3 ey 035k s 5 shate 4
L35 dlons ¥ ojled aluly Gob Sy 033l s 0 (8

[Ve]

&

{""'" P ;‘_3_!}
Crvaih e = ——— X 100
’ (;..-‘- £l

b b Doyl —N-Y-Y

Sope Skl 0pe3l 3 (TPA) il s 00
s b 53 0Ll Sl 31 A oy g0 45 clily_s eslizud
e oSas b TPA 555 0 03,55 Dl 50 O
TAXT.PLUS J. Stable Micro System’ st
VAV sl U e s Sl esliad b5 (0SS el
TS 5 e s Gl e Sl YT Sl s sl
B i3y e ke Vs e e 123 S el (Y00A)
5355 15 ol 5 sladisas cadsl il IV B s 5 LS
Sl @ e iS5l ke 4 S S e S
e Sy o3l 4l 0 e s (S 5 5,08 ) IS 4
S S e ler Gl Sy 0] Gl 3 a2

4 DV LS s Ol b s O3 el (o

05 Eas Dok bl Al S wsad lesT il sk

1. Cooking yield

2. Texture Profile Analysis
3. Texture Analyzer

4. Min & Green

5. Adhessiveness

6. Chewiness


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

w0333 ale 3 S g8l AS e Sy sse

i lea 5 0Ll Sl aible

pH

a b b b b
6 -
5.5 4
5
4.5 A
4 T T T T )
dals Y les Yok T ol £k

Al Sl 6 PH L 5T 5 kb I8 s o 5T 055531 S IS

e S, -Y-F
- oatls r Sl slS Gl sl a5l Ll LT (glaasil
b 51 sl ale S5 b S slawipes SO) s
Gl odalie LB &S 5 5boles .ol ol o350 Y i o
T PRSPV L PO COpe RS BIVEP T
s (P>0/00) csli ol S0 sladigel 63,5 5 S8
5 Al S sS BAS () TSUS ml ol L
IV] sl e S 5 ols e b Slal oS
LIL Al ci 8 Sl & das e 0L s eoen
SRl s pldsy, (P</0) g LB alS con Lse
31 86 (Y Jsds) s enysl 3 3 30 3 (P<0/00) s ime
Pl Saeasl s SR s B e
A3l OF 55 s delpel VU gl 5l U Kl s
o313 2S5 0dialS (Slai b o5 sl 53T (glaes S oS shay

DNV L0 20 Slosgd sla ST A5 s 5

2. Kilic

YYY

Cow @h’a -y
pH -\-v

Sl S Sl 5T S sl OLES (gLl BT 51 Jols il
AlS s ol S s PHP</20) s pxe JialS o
/50 @TJ@WC@UL_U;\ Ll o b g 551 5l
JS8) sl ale S PH il ool ime 36 (A &
CloSsn et b bl 05 wpl IS ke 0O
L e sl 1 Shee G S5y » oM gt
ssms ol bDWAOAT 5,0 es,s0 3 PH 8t 5 e
Ol 1y Sl slS il T 035330 e 53 PH s
P P VPR N O U P F P 95 v
Cou b b o aslailessl 3 g b (Yo)) ol Kes
Fl 0233 4 L3S Ol 5 Sl IS il sl G
S S 025315 OV ge b 4 Sl IS 1
SseNp b 51 20 L S0 ol 5 T S 558 PH

DT aeidls o 57 (sl

1. Andre’s-Bello


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

\V‘\'\@z)})é‘\io)pf\\‘o)w &‘J&@L&)f}lﬁuuﬂ

Ao S n sl 60 (S5 sl el p b 35T 5 Sl IS 3l 5 5T 035330 31 Y J g

b a L s
§a/eYEONs @ Yot vy © oY/Fito/00 @ Ll
EV/YAEAAY @ Y/AQE P VN AETAY @ Vs
YN EVT YTA%s /Yo ov/ovEe/? Yol
vo/r+r/va P grvEs g @ AVACEAVACE ¥ s
YUy ekray P £nE Y @ g8/ vEY e P § s

Al e P=v/vo c]a.w):)\:@m Golel LBl sdins OLES Ut a3 LSS 8 oy >

52 3l SIS il T b s Tl rals st ) ol oy
s (0 ODea 5 sl okl b ale laes sl 3
Srs ol Sl anlis pimes AT A3 215
Sl Sn Soml ol Sl 5l S L 3T sl ol

Sk 5l 0 Wl e amD opl g by 51 sl sl

Sl IS 5 T a8 sl 0L (ol s 5 4 s =l
Srocllbs ol cdle (P</00) s pne ialS cum
Clles mals (Y JS2) dl b 5l g5l ol S5 5 ale
) . ) 2 B8 o el SIS il 5 5T 3 o 2,504
e 3 ol Sl e 2 g b)_| hocSn 5 @M el Glotsn ol WS s b
T2k o 025 ol Lo ol cdld 2als [V] asl emes 53 OF 2alS

s 03515 o5,Sen sled Sl el malss GLle 5t

0.98 -+

a
b
b
0.96 A Cc
Cc

0.94 -
3 092 -
} 0.9 -

0.88 A

0.86 A

0.84 -

0.82 A

0-8 T T T T 1

dals Y sles Vol ¥ oles B1ON

Al S sla wses T Cdlad  bg T 5 5Laal IS 0l 5 w5l 035580 3 Y JSCS

sl

I3 b S0 08 L 2l Rl rames (7 sie) 43 P P SR 2
L P 7 s B B _

5L sl Ol olel el s L T 266 slales _ _
230k 3 O S Sk w5 > ¢ JWM LSLAM}M));M@?M)J)‘QJM&AKW )L:AU}.\S

b S5 55 bl S o3 5T 0580 b ale S s o S ) J
Sl S 2l el 02l e S ol @i 4 i Ly 5] sl bS5 Al S

YYY


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

w0353 ale S5 S S8 5 AS sl S s

Sl Ler 5 Oyl il adble

b s Sny-0-Y

Sl glS il 5T e slie 3 (5l ) 2 glaaiil
Ol & sl 53 Lpw 31 ol Al S 5 Al S
Al 03558 4 das e 0L S oy el sl a3l
3 e (P<0/00) s pma ol bl o 5Ll IS 013
ULl iaen A3 g 3l sl b S s ale S
oA ol Sl g L 5T L el 8 Kl 48 s
Pl S sbeeise e ol U 5Ll S Sl
sl S 5 BT slas 8 5l S (P>er0) sl
ol o3 oy Sl IalS s 23S Glaes sl il sse
o SlelslS s T 0apl [TV ol Laes sl
oz 5l gladelgal 51 28 WS a8 Gl
IS Wb s 5 VS e elS
oeayslp cdb gie O Cdlaze 5 odd 5,8 bakism
5 TLLLS sl tags b b glle [YV] g e oo
ol ﬁﬂ Shoeslizad &S WS ol (Yo OlKea
S S 5l edd 4 g Opee Ve b 3 LS
b oadaly 53 IYA] A3 olg e3,50 3 Cdl 0 S s
s Ol (8 ) Laesls LT mls (S arls
Shr 5 olsme 236 Sl IS s 5T 03538
Clll Lsw 3l sl Al S5 sl S bl
(P>+/40)

Ll ol slajles St polie (Ske alie fooen
Glasles Ol (ls e Ozl oS sls 0Lz O Wl 5 L sen
il s OF BB Glajles b amlie 3 L 35T (g5l
Al Dol oS ol Ol bl e s (P>e/v0)
55 sl )l (P<e/00) s pre il ) s 5Ll 8 Ll 5
Jsd) A Lge 35 5l ale S 5 Al S slajles
CeSs blE gl aals Sl o sl Ol @l ol (8
L (F O ST | JU R VPRGN W P

L8] das o 5,5 Jlasl 51 e 5 4l

5. Katayama
6. Inner fractures

YY'¢

2538 Iy lsine SR L 5T sl ale S s
B o T Ol S L 3T 035580 Obe
SLSsn sl ls (Y dodar) Lo Coy w3l 2l
ble s (G 5 asby) Olule 8, cws 515 s S
0353 e [TY] AL o0 S 0 (Sd mar Slis 53 odes
Wi S b a5 S S sla s
D s5d S0 coy easl ) 5 (Sadper SRl 2ol
el s sy bl WHO) 'Ol s e b
sSon Gl 0555 ol glad Sye i 5 il
3 oS om VLl 5 Jed b Sl el i S e
3 gnt o LAl IS 315 5T T 51V el
PR N | 4 e S B RPL RN~
U U5 b S w33l I 5 S e s Al
Rr oy b ocosk) il sl 5 S5 el s
el b s e slaes,sl s oy o3l Rl cils
el odd IS 5t slatasy 3 Sl S s
S Losas GBS (ToA) OLes 5 7S5 e sbe
I3 o OB O g pa b 0 SUaab IS il 5T 0330
oy Sl RalS and s 5 bty O IS s b
Lol 3l 0L il s [TE] A3 (Coy e33l L2l 530
doss oS 5l BB glasles b amlie 53 L 35T g5l
10 Jsder) dls 5V oy o33k 5 Soml (SUS mex
s Gl Shs b ooSsn oV pslie ol L
Sl Sis semer sV o 5 Ol MK b O gmen
Lo Glaonbsy ol Shes o S5y il (5 plind ol
0 5 kb o35l oy b s sk, S S
W3l Coy el s s Sas o s amT
L35 S 0AVE) OlSan 5 (S sSTy mls cnl b Gillas
o e 23S Slaesysl b A5 s L 30 Sl eslial S

LYol as con el Sl 5 (Sadaer fals

1. Dietary fiber

2. Water-Holding Capacity
3. Renzetti

4. Rakosky


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

W‘\'\w;)béc\i U):f\\‘ oJLmi:

S s 5 psle asllad

Al S sl e o S Sy b 3,1 5 5Ll IS 15 5T 03581 BT J g

(Ao y3) Cy o33l (de)3) SAiparr (Lo y3) jhad ials (Ao 3) Sy Cualies ol 38l Sl
TUYok v/g.© a1t ro? Vo/vE v/ vojosk ove® aals
WwAsE ey vvE 4P Vo +/ve® YA/AAE +/1QP Ve
18/8AE YVE viat Q0 VY/sok orY? YA/NYE /Y0° Y s
Vit vP oV YA AV +/7]C YU ot /v’ Yol
VErVE /882 g/vot a8 a/vor v/ 8 Yo/r ek ove © ¢l

A3l o P=r/vo a3 s s (ol Ot edias OLES D 2 53 OLSG b o

oS 3l LIS roan s (8 Jpdr) 3L il (P<e/00)
O B 5 Ly 35T (ol slaslasd o l3 g S0l slis
RIP L P0) il sy (Sag Shs
000 Shlsiel Gladipy 5Ll S il sl e
BL e Sy entn 5wl LBl sy gl m Sl
Gilae sl DN 3L 350 OF (S alam 3l 63,503
530 (V) OLas 5 T pusn)lS by sdd 58 mls
g Rl LS sl Ol bl slaaly pomes Y]
D35 Pt ool 5 O Sl 5Ll S il 5
" Sl e ol Sl b S s b S5 sl
35 b 3T sl slales iz 3 S g (P<e/v0) (g)1s
Ll S oml Ok SbB 0T BB slajlas b anslis
G Gt el o SIS il BT 0358
e Rl Dleds ol 45 550 e dged DS e 2 6B
Slselen Do s Sools 5 Ol B Sl
S 3 el e S S bt tasn ol

I 5 (TeeA)

2. Cardoso

YYo

ot gty SLaellS il T 038 e
— ookl s 518 5 iy Slallas 53 2555 lses sl
L oabe bl slaes sl 3 oy b (Yo V) OSes 5 5k
OLis SKed 5 3Ll flS il T il = o 51 eslina
IR B [PPSR (CL L L N JPUR{ IS SRCH FLN R

DT s ol o350 3
51 sl lasles (8 Jsts) (lols 4 mls bl
3l BB slajles 4 Cod G5l Catlnill Ll Lsm
Sl bl Coslrni)) JialS L (P<e/00) Loy s
O lagnSsn 5 b 35T GV 2Uls @ Wl a1 Lgen o)
Ossad 3 0305l 5 Ol M Cd b il s
Coils CE S8 g e sle SIS D0 J slalas
gl S S5 5 0 03,8 gl Wb Of wmiy S
31> OLES aesls (ol o 5 430 s [VA] Al o S
Gl (Sawsm Sl lS 15 il alaw L S

Sl e osb w b ol gsls Al S5 sl S

1. Restructured fish products


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

w0353 ale S5 S S8 5 AS sl S s

Sl Ler 5 Oyl il adble

Al S sl el L sl Sy p b 3T 5 5Ll IS 5 5T 03380 i 8 Jgaer

025 (o O kB ECupe Tl )| E— S .
©) (N.mm) ©) mm) kg. MN) o
Y vy Yok o A )oY SNNE ey v §/s0% Y/1V° Ll
YUAYE V/50© §/8VE /N o/AoE +/exP SAYE S vt AVARERV/S% \ les
g /A Y7002 VIV oo? A AR VAT VI ot e ? go/aVE Y2 Y ks
YANTE ¥\ P Y/ArE v O ANE /8P NARE RV VAL g1/ovE §/7\° ¥l
£V/TVE 1/ A2 o/FaE «/FA° NEREVITE SAYE /P NAESVAL £V AE V1@ £l

il o P=e/eo mlan 55 s ne Gl oMt sins L Ot a3 OLSS 8 oy >

Ao S5 o S S35 2 b 201 5 5Ll SIS 5 5T 0081 10 Jgr

S Sk sl b 35 ke AL sles
Vot o Y/ouk + /oA /Yot /o0 ° AT RV g/00k +/oA? aals
Y/ AT Y/vot +/0.¢ Y/80% + /oA Y/Yox +/0:C §/¢vE AY? Vs
AL RVAS Y/Yot +/0:C Y/ouk /0.0 Y/0u /oA £/v vt AY? Yol
g/00k «JoA? §/v0% /0.0 ¥/a0k +/0.? Y/Yok +/0.° £/00 +/oA? ¥l
At 08 $/AvE 170N g/0vk o/AYE ¥ivot v/0e ? §/00k +/OA £ s

A s P=/vo Clyﬁjbwd)wqwuxmgugp,mﬁ;,t,su“,:;g_e}f

Al e 5 JB SR e S e IS 5
S N L [ SPUS NPT N RN DA DRSOV
b ddosS Cd S S pen o s bt S s S
g SRl L s ged S Lol sl I3 adlae 3
ST P PR ICOVINPYS L SERCI IS WL LS g
wAl ol A o S 20 s s el e sl

A es Sl

SIS S e -t

e SUaU SIS 15 5T s 8l DL Ry ol
Al 033 pmen A3 S lajles ol cls rals
e hoss S seeVse b L 2T 5 LIS Ll
Spe b Sy el s el S sl s ) Sus
m el el 035580 sl Ol Bl gla Sy sl ks
s A3 03,518 Bl S Shs sse o Sl NS

51 5 3l slS 5 gl e B0 51 Sl e L5

1. Ferreira

v

W g;f"?.J'J| -y
Sl S 5 Bl sl 0l (0 Jpa) bl LT s
Al Sp 5 b S5 bl alb Slasl sl e iU
S 3l 0L s rmmen (P>0/00) sl L 5T g5l
el solsgme b L 5T L Al eSSl
@ bl (P>000) (0 Jpux) col o3,50 5 b
J“J\J:: ("ﬂf‘jﬁsuc"ﬁ‘fu;f a.}J\j\Jﬁv.xlagw;li)bﬂujz_?
Ll 2t iRl spms ol b 1385 13 il IS
23 e us/}ij U‘i‘ (P<‘/'0) )‘)L;.A.A S 9 s Lﬁjw :)T
sls Ol golel (glaasl s b s 35T B0 glaslas b aslie
Bgme s e SllS G5 gl 0ol S
Sl s sl S il e Sl (P<e/e0)
Slpas (P<o/00) s pme yilbl 50 ol i S L L
oobols 4 @L:.Z Sl o e 4 by b S il
ol ome sk odeS U ae U 50 sl OLES e
s 351 5 50l SIS il 5 5T 02531 6 s (P</e0)

Sl DS 5 ) 03531 b 53 ale S 5 (sl el


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

\Y‘\-\wb)jjéc\i 6,92 n-w OJLA.A;

S s 5 psle asllad

rheological properties of big head
(Hypophtalmichthys nobilis) fish skin gelatin.
Journal of Food Science and Tecnology. 58
(13), 93-106

[10] Herrero, A. M., Cambero, M. I., Ordéiiez, J.
A., De La Hoz, L., & Carmona, P. (2008).
Raman spectroscopy study of the structural
effect of microbial transglutaminase on meat
systems and its relationship with textural
characteristics.Food Chemistry, 109(1), 25-32.

[11] Radmehr, E. & Motamedzadegan, A.
(2014). The effect of transglutaminase and
sodium  chloride on  physicochemical
properties of chicken nugget.Journal of Food
Research. 3, 293-303.

[12] Sagaei, R., Motamedzadegan, E., & Rezaei,
M. (2013). The effects of transglutaminase
enzymeon on the stability of emulsion protein
extracted from silver carp  muscle
(Hypophthalmichthys molitrix). Food
Technology & Nutrition. 10(2), 27-44.

[13] Aalami, M., & Leelavathi, K. (2008). Effect
of microbial transglutaminase on spaghetti
quality. Journal of food science, 73(5), C306-
C312.

[14] Moradi, Y., Mosadegh, M., & Danesh, M.
(2014). Evaluation of physicochemical and
sensory properties fish burgers made with
different ratios of chicken and fish (kilka).
Iranian Fisheries Science Research Institute.
22(2), 113-125.

[15] Suvanich, V., Jahncke, M. L., & Marshall,
D. L. (2000). Changes in selected chemical
quality characteristics of channel catfish frame
mince during chill and frozen storage. Journal
of food science, 65(1), 24-29.

[16] Min, B., & Green, B. W. (2008). Use of
microbial transglutaminase and nonmeat
proteins to improve functional properties of
low NaCl, phosphate-free patties made from
channel catfish (Ictalurus punctatus) belly flap
meat.Journal of Food Science, 73(5), E218-
E226.

[17] Truong, V. D., Clare, D. A., Catignani, G.
L., & Swaisgood, H. E. (2004). Cross-linking
and rheological changes of whey proteins
treated with microbial transglutaminase.
Journal of Agricultural and Food Chemistry,
52(5), 1170-1176.

[18] Ando, H., Adachi, M., Umeda, K.,
Matsuura, A., Nonaka, M., Uchio, R., &

YyYv

G g ediS Grae ol e G Shy sse 2 L
L 5T 0 g 300 a8 5l 0L ol e, =B S b
S S Gl S 043 Soshas o a5 e

A

@LZA -0

[1] Trondsen, T., Scholderer, J., Lund, E., &
Eggen, A. E. (2003). Perceived barriers to
consumption of fish among Norwegian
women. Appetite, 41(3), 301-314.

[2] Tokur, B., Polat, A., Beklevik, G., &
Ozkitlik, S. (2004). Changes in the quality of
fishburger produced from Tilapia
(Oreochromis niloticus) during frozen storage
(- 18 C). European Food Research and
Technology, 218(5), 420-423.

[3] Hui, Y.H. (2007).General food quality
factors. In: Nollet, L.M.L. (ed.) Handbook of
Meat, Poultry and Seafood Quality. Blackwell
Publishing.

[4] Taskaya, L., Cakli, S., Kla, D., & Kiling, B.
(2003). Quality changes of fish burger from
rainbow trout during refrigerated storage.
Journal of Fisheries and Aquatic Sciences, 20,
147-154.

[5] Maghsoudi, SH. (2005). Production
hamburger. Publication of Agricultural
Sciences, First Edition. pp 190.

[6] Rachel, N. M., & Pelletier, J. N. (2013).
Biotechnological applications of
transglutaminases. Biomolecules, 3(4), 870-
888.

[7] GasPar, A. L. C., & de Gobes-Favoni, S. P.
(2015). Action of microbial transglutaminase
(MTGase) in the modification of food Proteins:
A review. Food Chemistry, 171: 315-322.

[8] Ferreira, M. S., Marsico, E. T., Medeiros, R.
J., Pombo, C. R., Freitas, M. Q., Sdo Clemente,
S. C, et al (2012). Comparacdo das
caracteristicas fisico-quimicas esensoriais de
hamburgueres de carne bovina elaborados com
cloreto de sadio, polifosfato e
transglutaminase.Revista Brasileira de
Medicina Veterinaria, 34(1),52—60.

[9] Abouei, E., Jafarpour, A., & Motamed
zadegan, A. (2016). Effects of microbial
transglutaminase (MTGase) on functional and


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

0333 L b S (S0 A4S b S o

i lea 5 0Ll Sl aible

and baking characteristics of batters and breads
from different glutenfree flours treated with a
microbial transglutaminase. Journal of Cereal
Science, 48(1), 33-45.

[25] Rakosky, J Jr. (1974). Soy grits, flours,
concentrates, and isolates in meat Products.
JAOCS 51(3):123-7.

[26] Carlos, H. P., & Carrefio, F. G. (2007).
Transglutaminases: de importante papel
fisiologico en los seres vivos al desarrollo
novedoso de tecnologia de alimentos. Revista
de la Sociedad Mexicana de Biotecnologia y
Bioingenieria, 11(1), 21-27.

[27] Motoki, M., & Kumazawa, Y. (2000).
Recent research trends in transglutaminase
technology for food Processing. Food Science
and Technology Research, 6(3), 151-160.

[28] Katayama, K., Chin, K.B., Yoshihara, S., &
Muguruma, M. (2006). Microbial
transglutaminase imProves the ProPerty of
meat Protein and sausage texture manufactured
with low-quality Pork loins. Aust. J. Anim.
Sci. 19(1):102-108.

[29] Rami'rez, J.A., Rodri"guez, N.R., Uresti,
R.M., Velazquez, G., & Va'zquez, M. (2007).
Fiber-rich functional fish food from striPed
mullet Mugil cePhalus) using amidated low
methoxyl Pectin. Food Hydrocolloids, 21(4),
527-536.

[30] Cardoso, C., Mendes, R., & Nunes, M. L.
(2007). Effect of transglutaminase and
carrageenan on restructured fish Products
containing dietary fibres. Int J Food Sci Tech:
42:1257-64.

YYA

Motoki, M. (1989). Purification and
characteristics of a novel transglutaminase
derived from microorganisms. Agricultural and
Biological Chemistry, 53(10), 2613-2617.

[19] Andrés-Bello, A., Garcia-Segovia, P.,
Ramirez, J. A., & Martinez-Monzé, J. (2011).
Production of cold-setting restructured fish
products from gilthead sea bream (Sparus
aurata) using microbial transglutaminase and
regular and low-salt level Produccion de
reestructurados de dorada (Sparus aurata) en
frio usando transglutaminasa y niveles
normales y bajos de sal. CyTA-Journal of
Food, 9(2), 121-125.

[20] Kilic, B. (2003). Effect of microbial
transglutaminase and sodium caseinate on
quality of chicken déner kebab. Meat Science,
63(3), 417-421.

[21] Singh, P., Kumar, R., SabaPathy, S. N., &
Bawa, A. S. (2008). Functional and Edible
Uses of Soy Protein Products. ComPrehensive
Reviews in Food Science and Food Safety, 7:
14-28.

[22] Ramadhan, K., Huda, N., & Ahmad, R.
(2011). Physicochemical characteristics and
sensory ProPerties of selected Malaysian
commercial chicken burgers, International
Food Research Journal, 18(4): 1349-1357

[23] Damodaran, S. (2010). Aminoacidos,
peptideos e proteinas. In S. Damodaran, K. L.
Parkin, & O. R. Fennema (Eds.),Quimica de
alimentos de Fennema(4th ed., pp. 179-262).
Porto Alegre: Artmed.

[24] Renzetti, S., Bello, F. D., & Arendt, E. K.
(2008). Microstructure, fundamental rheology


https://fsct.modares.ac.ir/article-7-4612-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-06 ]

JEST No. 62, Val. 14, April 2017 ABSTRACT

I mproving the qualitative and sensory propertiesof fish burger by
adding soybean flour and enzymatic treatment of transglutaminase

Nejati sareban, A.%, Baghaei, H. %"

1. MSc, Department of Food Science and Technoleggulty of Agriculture, Islamic Azad University Blamghan,
Semnan, Iran
2. AssistanProfessor, Department of Food Science and Techpokagulty of Agriculture, University of
Damghan, Semnan, Iran
(Received: 95/1/29 Accepted: 95/5/19)

In recent years, modification of fish products fotation has been a challenge for sea food indsstrie
Microbial transglutaminase (MTGase), which polymes the proteins through acyl transfer reactions,
has been one of the systems of interest in moticaf meat and fish products. In this study tffects

of adding microbial transgutaminase (MTGase) (0d @.8%) into formulation of fish burger, as wedl a
fish burger containing soybean flour (5%) on phdiemical properties were investigated. The results
revealed that addition of MTGase significantB<(.05) decreased the water activity,faf fish burgers
and fish burger containing soybean flour. The Lt df colour parameters significantly decreased as
soybean flour was added. The addition of MTGase samythean flour considerably<€0.05) decreased
shrinkage and increased cooking yield of fish burgexture profile analysis showed that the hardnes
springiness, cohesiveness, chewiness and gumihdise ®urger were significantlyP&0.05) increased
with adding of MTGase into formulation. As welletladdition of soybean flour into burger formulation
significantly (p<0.05) decreased the springinesd ahnewiness of burger samples. According to the
sensory evaluation, ddition of MTGase and soybelmar fconsiderably B<0.05) improved the
organoleptic characteristics of fish burgers.

Keywords: Fish burger, Transglutaminase enzyme, Soybean flaxture.
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