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ABSTRACT

Bakery products that is made from wheat flour comssi widely in the whole world. Gluten protein haseffect in
paste adherence, Rheology properties, sponge titabdity and porosity of food such as bread aa#ldd products.
But according to this fact that celiac patients Hask of gluten protein resistance and mentionéukds causes
serious damage to their small intestinal mucosa &sdesults are absorption of nutrients reductievgight loss,
diarrhea, anemia, abdominal bloating, depressionergfore, the aim of this study is improving thefgenance of
bread production from gluten-free cereals (corrufland potato flour) and effect survey of hydroxggyl methyl
cellulose gum (different levels of 0.25, 0.5, (A8 1 weight percentage - weight based on consiioed on the
quality characteristics of gluten free baguette. fiddt, various chemical tests such as moisture sugag, ash,
protein, fiber, pH on corn flour and potato flouaraples according AACC International standard witiree
replicates were performed.Then evaluation of thganpleptic characteristics of baguette with the ZA§andard
was performed.In addition to measure the stalingrefid production samples Instron machine with A/Atdard
method was used. Meanwhile, data from the stadistioalysis by completely randomized design metbodcan's
test and MSTATC software at levelok 1% was done. Chemical tests results showed tleausied flour for
gluten-free baguette production was useful. Besittesresults of the sensory tests by Panelistavstidhat in the
most organoleptic characteristics (volume, crudbcosmoothing the back, Prosily and granule , asopsmell and
texture) samples containing 1% HPMC gum 4, (Heatment) is the best organoleptic characteristics
treatment.Furthermore, the results of the staliatgrtests with the Instron machine at interval24f48 and 72 hours
after baking revealed that the two periods of 2d 48 hours after baking, control treatment (withguim) has the
highest staling rate and Hreatment (including 1% gum) and then H3 treattag¢oontaining 0.75% gum) and,H
(with 0.5% gum) has the least staling and 72 hadisr H, and H, treatment had the lowest staling level and control
had the highest staling level.
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INTRODUCTION

Cereals is the first crop that human is used ad &al today in the most countries in the worldyjating the greatest
amount of calories, protein, fiber, vitamins andhemals to man. Among the cereals, wheat becauise miditritional
and particular technological properties have bestern by the most people and the most widely pseducts are
made from this valuable nutrient is bread [15]. Bibess wheat flour in bread production is the lobstice, due to
gluten, dough processing conditions, fermented Hpdgugh quality and especially the bread bulk risult is
improved [3].Consumption of gluten causes sma#istine inflammation in some patients with celiaat tiesults in
poor absorption of essential substances suchmsciatcium and fat-soluble vitamins [10]. Celiasafise is a chronic
intestinal disorder that with mal-absorption ofmrtts in the small intestine after ingestion afdacontaining gluten,
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including wheat, barley, oats and rye and it mehasthe patient cannot take food containing glyieatein. This
disease is recognized with malfunction in immurepomses, indigestion and poor absorption of nusjesdtamins
and micro-analysis of the intestinal [7]. Anothemmplication of celiac disease can be mentionedsteoporosis,
neurological problems, Epilepsy and depressionThd. main treatment for celiac disease is glutea-foiet
throughout the lifetime of the patient. It shoulslcacereals such as wheat, barley and rye be aisfrom their diet
and grains such as corn, rice and other grains fltat are gluten-free be replaced [6 , 13]. Gltftee breads are
dietary breads that are essential for patients gétlac disease, especially children that in tpe&paration in rather
than wheat flour, rye, barley, and oats is usedhfstarch (corn, potato and rice), and other ceridals (millet,
cassava, maize and black wheat) that are glutenigresed, along with additive such as gum, enzypreteins (soy,
eggs and milk) [10]. Corn flour is a good subsétidr wheat flour in bread baking products that lhigé nutritional
value and it is gluten-free suitable for peoplehwiteliac disease [2]. Today, corn products have anaos
applications, for example corn flour in the prodmctbread, biscuits, pasta, corn starch powdeGksnand cereals,
starch in the production of corn syrup [3]. In teraf nutritional value, corn flour contains high@mts of minerals
such as potassium, phosphorus, zinc, calcium,darahcertain vitamins such as thiamin, niacin, E Bpdnd zein
protein [18].Corn flour contains about 83% star6l§% protein, 3 - 4% cellulose and other polysaddba, 1%
insoluble fiber, 0.5% soluble fiber and about 5%moh-protein elements that are incompatible wigtncst [11]. One
of the benefits of products made from corn flouthisir tenderness that is probably related to thestire of starch,
zein protein, and lack of adhesion between staratrixnrand mentioned protein [11]. Potato flour reecof the best
alternatives to wheat flour in bread production el are match. Today, not only in bread produdtiot also in the
production of Products such as potato crackersegmstries, cakes, cookies, donuts and saucesds@isAdding
potato flour to formulations improves the qualityater holding capacity increase, freshness Presenygleasant
taste, fermentation process improvement and incrgasutritional value [9].In terms of chemical coogition of
potato flour has an average of 77-79% carbohydra®4.1% protein, and 4.5% ash , 1.11-1.17% cruioler,f
0.1-0.2% fat, amounts of potassium, magnesium,pgdtarsis, vitamin C, vitamin & antioxidants and dietary fibers.
In addition, the protein quality compared with soam@mal protein (like egg protein) is good andsitrich with
essential amino acids such as lysine [14, 19].Hyalfoids are bunch of additives that are widelydusethe food
industry and are generally known as resins. Hydloics due to having favorable impact on food atabjbity
system usually are added to containing starch aridrgfree products [8].Gums overall effects on athleread and
gluten free bread certainly depend on gum souteemical structure, method of extraction, chemicatification
and their use in the formulation of gluten-freedatéough and interact with other compounds of waedtgluten free
bread. Hydrocolloids in gluten-free bread formuas act as structural polymer components and ierwg@tollen
compose a structural of gluten network equivalentheat dough, and therefore provide gluten vissis properties
in the wheat dough. [12]. One of the most widelgdugum in food and bakery is hydroxy propyl mettellulose gum
which is derived from cellulose [4, 16]. Studies&ahown that the use of HPMC in bakery produdsysehardening
of bread tissue and degrading amylopectin and adgonst reduction volume of the dough protectspiraauct
[17].Rosell and Gujral (2004) With survey and reprHPMC gum effect on rice bread quality has beleared that
with decreased consumption of HPMC, resistanceoft will decrease and in the presence of it besfidecreasing
mentioned feature, it will increases the rate ofewabsorption of the dough. Rosell (2005) preskatstudy that
HPMC has a role in delaying amylopectin retrogrémtaand preventing staling of bakery products, &shober et al
(2008) surveyed the effects of adding hydroxy ptapgthyl cellulose in the properties of corn staesid zein
mixture bread and reported that hydroxyl propyl mpetellulose significantly improve the gases dtgbin dough
and volume utility.

MATERIALS AND METHODS

At first, the raw material for baguette bread bakimocess, including corn flour (corn flour Co.ptagto flour (Bartar
Co.), HPMC gum (Petro Pars Novin Co.), yeast (lrantasses Co.), salt (Hedie Co.) and polyethylems biaed for
packaging bread baguette was prepared. Studiedatigouconsisted of equal mixing of corn flour gmotato flour
along with 0.25, 0.5, 0.75 and 1% hydroxy propyltigéecellulose gum for gluten-free baguette prodrctin all
tests, the control sample (equal mixture of casnrfland potato flour with no gum) with C code aathples with 0.25
, 0.5, 0.75 and 1% hydroxy propyl methyl cellulggen, respectively were identified with;HH, , H; and H, code.
Various chemical tests to measure moisture corffeh€C , No. 44-16), ash (AACC, No. 01-08), prot¢ACC,
No. 46-12), fiber (AACC No. 32 -10) and pH (AACCpN2-52) on samples of corn flour and potato fiwith three
replications was conducted. In order to evaluate dinganoleptic characteristics of baguette, for knead
characteristics analysis five senses was usecerfarivere the practice, opinion and the persortatést of trained
specialist’s persons (Panelists) in the producthis study, the bread samples after cooling, vestted and by 10
trained raters evaluated. Assessment on the figgbflbaking was based on the bread character{stidtsme, crust
color, smoothing the back, Porosity and granulemar, smell and texture) that any of them had speatiag with its
importance. Also, in order to assess the texturgtaling rate of bread were used from Instron meehkind AACC
method with No. 74-09. This test has been donatarvals of 24, 48 and 72 hours after baking bread.
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Statistical analysis

In order to analyze the data obtained from the gt a completely randomized design with thrgsications was
used and means comparison was done with Duncattipl@muange test and MSTATC software at the lewdle < 1
%.

RESULTS AND DISCUSSION
The test results of the chemical characteristigzotdito flour and corn flour consumption is preedrih Table 1. Also
in tables 2 and 3, respectively, the results o&naleptic test and the results of staling rateuatan of gluten-free

baguette samples has been mentioned in table 4.

Table 1 - Results of the chemical characteristicest of potato flour and corn flour used in the prodiction of gluten-free baguette

Material Moisture %| Ash % Protein% Fiber % Rh
Potato flour 6.54 2.23 8.72 5.98 5
Corn flour 12.25 0.55 6.68 1.54 5/3

Table 2 - Test results of the external organoleptiproperties of gluten-free baguette

Treatment Volume Crust color Back Uniformity
H, 7+03%9ab | 6.33+x0.37b 2.66+ 0.3 4
H, 8+ 0.39a 6.33+ 0.37b 233+ 0.3a
Hs 8+ 0.39a 6.33+ 0.37b 233+ 0.3a
H, 8.33% 0.39 a 8+ 0.37a 2.66+ 0.3 4
C 6+ 0.39b 6+ 0.37b 2+03a

In each column, means that at least one commaar l@té not significantly different according to Dram's test at level 1%

Table 3 - Test results of the internal organoleptiproperties of gluten-free baguette

Treatment| Porosity and granul  Aroma and smell Hssu
H 733+021b 7.66+ 049D 11.33+ 0.5%2 a
H, 7+0.21b 8.33+ 049a 11+ 0.52 3
Hs 8+ 0.2la 9+ 049a 11+ 0.52 g
H., 8+0.2la 9+ 049a 11.67+ 0.52a
C 6.33+0.21c 8+0.49b 10.67 + 0.52b

In each column, means that at least one commaar l@té not significantly different according to Dram's test at level 1%

Table 4 — Test results of the staling test in glutefree baguette samples (N)

Time(h) H Ha H. H: C
24 7.4+ 0.47a 8.4+ 0.47a 8.94+ 0.47a  18.45+ 0.478.68 + 0.47c
48 8.363+ 0.47a] 9.706 £ 0.47a 10.67 + 0.47a 19.04FD| 26.34+ 0.47¢
72 15+ 0.18a 1522+ 0.18a 13.69+ 0.18a 21.31 +.188.31 + 0.18c

In each column, means that at least one commaar l@té not significantly different according to Dram's test at level 1

Evaluation of the flours chemical tests results
Table 1 results of chemical tests showed that ffloan and potato flour were suitable for the pratitue of gluten-free
baguette.

Organoleptic evaluation of external characteristicof gluten-free baguette

Evaluation of volume of gluten-free baguette

According to the comparison results of organolepti@luation mean baguette samples volume was degam
according to Table 2 whicthe addition of HPMC gum increase the apparent sizbaguette gumed samples
compared to the control treatment (C) also th&éhtment has the highest volume and control sesvipd the lowest
rates.

Also, no significant differences were found betwéeatments containing gum but among all of thexadpt for H
treatment) with control (without gum), the diffecenwas significant (K 0.01). Reason of appearance volume
incensement of baguette is because of gum hydiogitibperties that due to the incensement of visgas the gas
storage in dough were effective. Curic in 2007 reggbadding the gum was effective in increasingtireolume and
also Rocell et al (2001) reported the addition 8\HC gum on toast bread volume is effective[16].

Evaluation of crust color of gluten-free baguette

According to the results of organoleptic evaluatiean comparison of baguette samples color arershotable 2
that addition of HPMC gum increases the rate aficof baguette samples containing gum than thecloiméatment,
while the H treatment has the highest color rate (with a ficant difference with other treatments) and cantro
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samples has the lowest that attributes (P01) The reason of color improvement in bagusdtaples containing gum
related to increscent of browning color reacti®caused by the addition of gums [15]. LazaridoR(G7 reported
adding gum have desired effect on the color ofdast.Gallagher and Gormley (2002) reported glfitee breads
usually has lighter skin color than wheat breadtbataddition of hydrocolloids with impact on thater distribution
increases glycozylamin and finally was effectivetiom intensity of the mylard brownish reaction.

Evaluation of the back uniformity of gluten-free baguette

According to the results of organoleptic evaluatio@an comparison back uniformity of baguette sampéek was
determined in table 2 that the addition of HPMC guoaoreased the smoothing rate of samples backafedite with
gum in comparison with the control sample. Howestatistically wasn't observed significant differerfzetween
treatments. While the Hreatment has the highest back uniformity rating eontrol treatment has the lowest amount
of it (P<0.01)

The reason of back uniformity quantity rate inceeasbreads containing gum is used gum structucsveier, its
effect on the trait is not significant.

Moore and et al., (2006) reported that the addiibRIPMC gum is effective in improving of the backiformity
characteristic in gluten free breads.

Organoleptic evaluation of gluten-free baguette irgrnal properties

Evaluation of porosity and granule of gluten-free laguette

According to the results of organoleptic evaluatioean comparison, porosity and granul status ofbtguette
samples in table 3, it was shown that addition &ML gum increase the quantity rate of porosity grahul
characteristic of baguette samples with gum, wHiland H, treatment has the highest rate of mentioned featand
control treatment has the lowest rate. On the dthed, there wasn’t no significant differences leetwtreatments
containing gum with each other excepi tieatment (P< 0.01). The reason of the baguette porosity inereas
containing gum is due to HPMC gum ability to maintearbon dioxide gas and is volume increase afliypced bread
and also the gum due to absorption of water prewessd tissue from the dryness that is consistéhttte results of
the Mezaize study in 2003 that gum increase wilkeathe porosity increases in the production aeghiree breads.

Evaluation of Aroma and Smell gluten-free baguette

According to the comparison results of organoleptialuation mean aroma and smell of baguette sanvpées
determined according to table 3 that the additibRIBMC gum increase the quantity rate of aroma smell gum
containing baguette samples except tkeatment next to control treatment, however, ehemasn’t statistically
significant difference between all treatments cimii gum (except i) Meanwhile, H and H treatments has the
highest quality and Hreatment and then control has the lowest quafity 0.01). Bread aroma and smell attribute in
bread is dependent on reaction of caramelisatidmaylard, and then aroma and smell rating in tleads that took
place browning reactions in them is increased awdbse gums are effective in mylard brownish reastincrease,
so It has the desired effect on the scent of brele results of the survey with results of RoaelP001 is match that
reported adding gum in bread production, has aréble impact on the fragrance perfume.

Evaluation of tissue baguette gluten-free

According to the comparison results of organoleptialuation mean the tissue of baguette samples determined
in table 3 that adding HPMC gum bread increase tifatime trait scores of baguette samples tissugaining gum
compared to the control treatment, while the trestinof H, and then K has the highest quality and control treatment
has the lowest quality. However, statistically therasn't significant differences in mentioned httié and between
treatments containing gum @0.01). Gums increase decrease stiffness, improusiderably the texture of soft
bread and it's because of hydrocolloids interastiaith water and water distribution reduction dgrimaking and
maintenance. The results are consistent with Mezaizl associates reports in 2009 that said adguhgtolloids in
gluten-free bread formulation produces softer biezad. Also Gallagher in 2003 stated that the &miditf gums have
the desired effect on tissue characteristics addae the dryness of gluten-free bread [14 ,19]. Geret al.,
introduced in 2007 that adding the xanthan gumorm starch and potato starch, mixture reduce ssfnof bread
core. Lazaridou et al. in 2007 showed that thetaddof hydrocolloids in high dosage increase breladticity level
next to control.

Results evaluation of staling rete of gluten-freefdead samples by Instron

According to the comparison results of staling etaluation mean with machinery method of bagusgttaples was
determined as in table 4 that adding the HPMC gureducing staling in all three periods of 24, A8 &2 hours after
baking the baguette containing gum compared theadreatment had an impact, while at 24 and 4% lperiods H
and H; treatment, respectively, had a the lowest statind control had the most. Also among all treatmémas
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contains gum with control treatment (without guthgre was a significant difference </®.01)

According to the results of table 4 , determineat eidding HPMC gum during the three days afterrdmkiaguette is
effective in firmness reduction of gum containeddat compare to control treatment. Besides 72 laftes baking,

H, and H, treatment had the lowest staling and control e Highest value, although there wasn't significant
differences between treatments containing gum,Exde(P < 0.01). Overall, in all three periods of 24, 48 ard
hours after backing, statistically wasnt obsersephificant differences in staling rate of gum @ned treatments
(except H). The reason of staling reduction in sample coimgi HPMC was increase of the bread elasticity canmeg

to the control bread. besides, with increasinglieeé mentioned gum the staling rate of producezhbirhas been
decreased[17]. Since core of bread containing resmpared to the control bread was softer thatdkalts with
Mezaize research results in 2009 and also Camlzlassociations in 2007 was consistent and theytegbthat use

of various gums, especially in the levels of 1% &agffect in water absorption increase, soft éssyprovement and

of postponing staleness. Rosell in 2005 and Ganibug007 reported usage of HPMC gum in production of
gluten-free toast bread reduce bread staleness.

CONCLUSION

The results of chemical tests on corn flour androiour were shown that the used flour is suédbf the production
of gluten-free baguette. The results of organotefgatures evaluation were shown produced bagsatieles by
panlysts that was evaluated in all sensory ateeusample containing HPMC gum compared to a cotneatment
were more favorable. Between containing gum samglasiple that contains 1% HPMC gum in most traigsew
introduced the best treatment in terms of organimearacteristics.

The results of staling test using a machine bydmstlevice at intervals of 24, 48 and 72 hours dfaeking revealed
that in the two periods of 24 and 48 hours afterklvey, control treatment has the most of stalehessl and H
treatments and thenstind H treatments have the least staling and after 72shidutreatment and thenjHhad the
lowest staling. However, wasn't observed any sicgnift difference between containing gum treatmertept H.
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