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Table 1 Composition of damaged wheat flour samples uségenest in comparison with undamaged

ones
Flour type Moisture Ass Falling Protein (%) Gluten Wet gluten
(%) (%) Number(sec) Index (%)
undamaged 13.35 0.665 409 12.24 54.71 22.23
damaged 13.18 0.602 475 11.57 8.52 22.03
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Table 2 Gluten index of samples containing different dosfesransglutaminase (TG) and Sodium
Caseinate (CS)

tretmrants 1 2 3 4 5 6 7 8 9 10 11
Ingredients (%)
Insect Damaged O 7 7 7 7 7 7 7 7 7 7
TG 0 0 0.3 0.5 0.7 0.3 0.5 0.7 0.3 0.5 0.7
SC 0 0 0 0 0 2 2 2 4 4 4
Gluten Index 54.71d 8.52i 10.13i 15.94h 39.15f 19.78g 56.44d 64.58c 47.56e 70.57b 74.78a
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6. Confocal Scanning Laser Microscopy
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Table 3. Results obtained from Alveograph and eapiaph apparatus associated with different doses of
Transglutaminase (TG) and Sodium Caseinate (CS)

% farinograph Alveograph

= 5 5 3 o 5o g

o $ =22 9E gz PEEs33 o
[ £ © L - oo ©

1 - - - 57.20de 2.00c 3.40c 103e 4lc 65.66b 33.33b 12.86bc 81.33a 1.98bc
2 - - 7 56.05f 1.40e 150g 186a 22f 33.00g 44.00a 14.76a  38.66f 0.76g
3 03 - 7 56.65ef 1.40e 1.60gf 186a 22f 38.00f 32.33bcd 10.51a  29.33e 1.17ef
4 05 - 7 56.65ef 1.40e 1.70f 155bc 23f 39.00f 33.00bc 13.23b  43.33ed 1.12f
5 07 - 7 56.70ef 1.50e 1.70f 152c 23f 40.00f 28.00ed 11.80d 40.33e  1.43ed
6 03 2 7 57.70cd 1.75d 2.50e 163b 34de 48.00e 31.00bcd 12.40bcd 41.33e 1.55d
7 05 2 7 58.00c 1.70d 3.00d 147c 33e 52.00d 28.33cde 11.86d 48.66cd 1.85c
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11 07 4 7 6225a 4.00a 4.40a 121d 54a 81.00a 34.00b 12.96bc 82.66a 2.40a

Experimental conditions are described in Sectioh@transglutaminase,SC Sodium Caseinate; P, tgraci
resistance to extension; G index of swelling; L glvextensibility, P/L curve configuration ratio;ca/,
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S sosbow s byl il Sl ol e (S5
By ool ol Dl Sl Sl oz 52 53l S 5
3Ae 5 0Ad byl pln 53 et Caslie e 5 2S
ool sl aman (P<4/00) Wl e GBI S0 b AS
S5 Oz (B 5 bl dL) ez V(P e
ol o PIL) is s s 5 W) e 5l
(P<e/00) (il 55 0350 LS 450 4 s b jlas
Wyped a4 S a&d3 VY Gl day 3 et OAD S 43
5wl 3 Shae (P <e/00)3 5 Iy 2alS 6350 dals
e A3 eslizal e SIS ol gy 4Skes Gl 4IS
S eslial 555 bjles 5o pled 4 oS s Sl Sl
38 e LSS e Sl adias 0L (pl oS (23 8
chle B L pemes Al bl S Ll s
3 AP e ol s e DL 5 Sl 8 Ll
dops b5l Jol et &S gk 4 g e St

S5 o 4
el 8 15 e TS sl OLES tagsy cnl Sl ol il
Sl Sl sl bl i Sl 5 o S
S el e 03 et S g el o
DS 03 S5 s opl L e Ll ) enep glapdS
ol 3 L A SISy el il RS
ol 5l edel Conty EE ol s s las,l
L aS s asiie 0350 351 Glawised (555 1 odd plnll
5 e S 5 kb S 5 s oo Sl
Il Gl ire sk 4 ik ped (5 IS el Ol s jles
ol plnil (sla0ga3l 5 sdel oy bt il 3 S Iy
S Ai edalie OIS SJ 5 Gl Tl oKiws bauy
53 ek SUSHS 5 5,0 Sl S il 5 5T 51 eslin

SeShs oo 2 i U a3 glasyl OV



\T‘d\-\ch\i e))bc-\o GJLA.«-:J

sl GL«.«&_}f}l&

[10] Motoki, M., Seguro, K., 1998.
Transglutaminase and its use for food
processing. Trends in Food Science and
Technology 9, 204-210.

[11] Gerrard, J.A., Fayle, S.E., Brown, P.A.,
Sutton,K.H., Simmons, L., Rasiah, I.,
2001.Effects of microbial transglutaminase
on the wheat proteins of bread and croissant
dough. Journal of Food Science 66, 782—-786.

[12] Kenny, S., Wehrle, K., Auty, M., and
Arendt, E.K. (2001). Influence of sodium
caseinate and whey protein on baking
properties and rheology of frozen dough.
Cereal Chem. 78(4), 458-463.

[13] Ghiasi B, Salehifar, M. 2011. Test
Methods for Wheat, Flour and Products.
Publisher Islamic Azad University Science
& ResearclBranch

[14] Gerrard, J.A., Fayle, S.E., Wilson, AJ.,
Newberry, M.P., Ross, M., Kavale, S., 1998.
Dough properties and crumb strength of
white pan bread as affected by microbial
transglutaminase. Journal of Food Science
63, 472—-475.

[15] Mohtarami, F., Esmaiili, M. 2012.
Microbial transglutaminase enzymes in the
baking industry. Journal — Iranian Second
National Seminar on Food Security.
Savadkuh.

[16] Constandache M, 2005. Influences of
sodium caseinate and whey protein to the
rheology and baking properties of dough.
Agroalimentary Processes and Technologies,
Volume XI, No. 1, 85-90

[17] Shokri, F. 2013. Survey on the Possibility
of Using Microbial Transglutaminase
Enzyme and Hydroxy Propyl Methyl
Cellulose Gum on Production of Gluten-Free
pasta. Shahre Qods Branch University.

[18] Kinsella, J. E. 1982. Relationships
between structure and functional properties
of food proteins. In: Food Proteins. P. F. Fox
and J. J. Condon, ed. Appl. Sci. Publishers:
London.

[19] Pouresmaeill, N. Azizi, MH. Abbasi, S
and Mohamadi, M. 2011. Formulation of
Gluten Free Bread Using Guar and Microbial
Transglutaminase Enzyme. Journal — Iranian
Food Science and Technologhy, Tarbiat
Modarres University.

[20] Bauer, N., Koehler, P., Wieser, H.,
Schieberle, P., 2003. Studies of #féects of
microbial transglutaminase on gluten proteins
of wheat II: rheological properties. Cereal
Chemistry 80, 787-790.

VA

L Sl IS s sl des Y 5 e Sl
Fos S s p aSE amD 5 5 Gusd y miy SYlall

D S e b byl le 4 oo

@L’.o -0

[1] Clafferty, B. (2000). Ensuring Food
Security in Egypt: Food Subsidy, Income
Generation and Market Reform. Food Policy,
25:219-224
[2] Bonet A., Caballero A., Gémez M. &
Rossel C.M. 2005. Microbial
transglutaminase as a tool to restore the
functionality of gluten from insect damaged
wheat. Cereal Chemistry, 82 (4), 425-430.

[3] Caballero, P.A, Rosell, C.M, Bonet, A,
Gomez, M. 2005. Effect of microbial
transglutaminase on the rheological and
thermal properties of insect damaged wheat
flour. Journal of Cereal Science, 42: 93-100
[4] Karababa, E., Ozan, A.N., 1998. Effect of
wheat bug (Eurygaster integriceps) damage
on quality of a wheat variety grown in
Turkey. Journal of the Science of Food and
Agriculture 77, 399-403.

[5] Allameh, A., Kadivar, M., and Shahedi,
M., 2007, Effect of bug proteases on wheat
gluten subunits and consequent
improvement. 17th National Congres of Food
Science and Technology, Urmia, Iran,

17: 3-4

[6] Askarian Zadeh A. Rajab Zadeh N.,.
Abdollahi.A, 2008. An Investigation on
damage relation by Sunn pest to the
properties and methods for improving the
quality of wheat demaged. Journal - Iranian
of agronomy sciences, 1: 46.

[7] Lorenz, K., Meredith, P., 1988. Insect-
damaged wheat: history of the problem,
effects on baking quality, remedies.
Lebensmittel-Wissenschaft und-Technologie
21, 183-187.

[8] Penston K. 1996. Zooming on enzymes.
Food Rev, 23:36-41.

[9] Gerrard, J.A., 2002. Protein—protein
crosslinking in food: methods, consequences,
applications. Trends Food Science and
Technology 13, 389-397.



JEST No. 65, Val. 14, Jul 2017 ABSTRACT

Effect of Microbial Transglutaminase and Sodium Caseinate on
Restoring Damaged Gluten Network from Insect Damaged W heat
Flour
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Different factors have undesirable effects on wédasticity of gluten. One of the most important
factors, is bug insect. Bug insect which feeds tweat injects the proteolytic enzymes into a wheat
kernel with its own salivary. The proteolytic adtyvof the enzymes in damaged wheat is made clear
in physical properties of dough and its bread. &havity of the protease enzyme leads to the
weakening and breaking of the gluten network. Tagearch investigates the effects of the microbial
transglutaminase and sodium caseinate on impraviegchemical and rheological properties of the
damaged wheat flour. For this purpose, Transglutasg and Sodium Caseinate were added to the
formulation at three levels of 0.3, 0.5, and 0.7%d &wo levels of 2 and 4%, respectively.
Experimental results demonstrated that additionTiinsglutaminase and Sodium Caseinate can
improve rheological properties of dough. Also, fiimeality of Transglutaminase was improved in
presence of Sodium Caseinate.

Keywords: Gluten network, Insect damaged wheat, Microbesglutaminase, Sodium caseinate.
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