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ABSTRACT

The effect of lipase, phospholipase and, diacetyatic esters of mono-glycerides (DATEM) on thgdet made
from white wheat flour was studied. The aim of #tisdy was to investigate the effect of microbighde and
phospholipase enzymes in different concentratié3(L and 50 ppm) on the quality of bugget and compaeir
effect with DATEM (0.25,0.5 and 0.75% ) on buggehysicochemical characteristics such as volumestatolour,
crumb texture and colour. Results showed that Aatdibf 0.75% DATEM and all concentration of lipase
significantly (P< 0.05) increased the bread volurdeldition of lipase and phospholipase enzymes lineated
concentrations resulted in significant differendetee crust color compared to the control (P<0.0&lso0 Addition

of all improvers in different concentrations resaltin significant difference of the crumb color.gReding to
staling the bread, 0.5% and 0.75% DATEM as well@gpm lipase, significantly could retard stailippenomena
in bread. Lipase might be introduced as a natuttdraative for replacing syntetic DATEM in future.
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INTRODUCTION

Bread is a basic dietary item dating back to thelittéc era, which is prepared by baking, whiclcaried out in
oven. The first bread was made around 10,000 yR&r®r over 12,000 years in the past, which may Haeaen
developed by deliberate experimentation with watet grain flour [13].

In the past few decades, demands for longer sifielfahd consistent quality in baked goods leadpalieation of a
wide range of additives in the baking industry. §deadditives, including emulsifiers, enzymes, omtdaand
reductants, are essential for improving dough nradiility, reducing resting time, and improving bdkgoods’
shelf-life [12]. Diacetyl tartaric esters of montyeerides (DATEM) constitute an emulsifier that Heeen widely
used as a bread improver. DATEM improves bread melutexture and also dough stability [6]. Compaied
emulsifiers and chemical agents which are deteetabthe final loaf, enzymes become denatured dusaking and
become undetectable in the final products. Thisval enzymes to be clean label improvers; they petiread
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improving functions without appearing on the labehus, partial or complete replacement of tradalbnused
volume-improving agents, such as emulsifiers withyene-based volume improvers, is desirable [13}akés have
been used over the past two decades, along witlr etfizymes and emulsifiers, to improve some cheniatits of
baked goods. They hydrolyze triglyceride esters modluce mono- or di-glycerides, glycerol and ffatty acids.
Most lipases act only on specific positions inlgrgrides and have fungal or bacterial sourcesadég strengthen
dough stability and increase bread volume, texamc shelf-life [9].

In the 1990s, the first generation of lipases wasoduced to the market. These lipases hydrolyeeeter bond
between glycerides and fatty acids in positionsndl 8 of triglycerides, producing free fatty acidsdamono-
glycerides, and producing more polar lipids in tleeigh [15]. Lipase strengthened the gluten netwagulting an
increase in loaf volume. Flour lipids, though regngting around 2% of flour mass, play an importaahnological
role because they interact with proteins and staraough, influencing the rheological propertiésiough, bread
quality and its freshness. The properties of limdsl particularly of phospholipids are given by #teictural and
functional particularities of molecules. It is catered that phospholipids are amphipathic substabheeause there
is no polarity in the core of molecule, and becabgeextremities have opposite poles. A phoshddipasn enzyme
that converts phospholipids into fatty acids arteotipophilic substances. It is known that phodiplis contain in
their molecules glycerol, fatty acids, phosphoaand preferential nitrogenous bases, reasowliich they are
amphophilic properties [9]. Depending on the type polyalcohol in their structure - glycerol, inaditor
sphingosine, phospholipids have been classified aycerophospholipids, inosiphospholipids and
sphingphospholipids Phospholipids also containhieirt molecules both saturated and unsaturated &adigs.
Usually, in the phospholipid molecule we can onilydfa single rest of phosphoric acid, scarcely t@olin,
ethanolamine and serine are predominant as nitoageinases in phospholipids. The extremity thataipatthe rest
of phosphoric acid and the nitrogenous base fotrashydrophilic part of the molecule due to the &xis polar
groups, whereas the acyl groups resulted from #iy facids form the hydrophobic part. Dependingtbea
phospholipasés action on phospholipids (fig 1), these enzymesdarieled into four groups as phospholipases Al
(PLA1), phospholipases A2 (PLA2), phospholipasd®BB), phospholipases C (PLC) also named lecitl@aa3 or
glycerophosphatase and phospholipases D (PLD) [9].
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Fig 1. Phospholipases n phospholipids[9]

Because the application of lipase and phospholipaggmes, as a bread improver, is relatively nesvthere have
been only a few investigations of this categorpaking enzymes, in this study we compare diffecamicentration
of lipase, phospholipase and DATEM to each otharder to study their effects on the baking maiarahteristics
of final bread [12].

MATERIALSAND METHODS
2-1. Materials

2-1-1. Flour
Wheat flour was supplied by khoy avren Milling. Téleemical composition of flour is shown in Tablel.
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Tablel: Chemical composition of wheat flour

Chemical composition %
Fat 1.15
Protein 11.09
Wet Gluten 24.60
Ash 0.5¢€
Moisture 14.30

2-1-2. Improvers

The lipase enzyme was supplied by Sigma-Aldrichgamy (Germany) and phospholipase enzyme was sddpjie
DSM company (Netherlands). DATEM emulsifier, waspplied by Valencia company (Netherlands). Baking
recipes with addition of DATEM (0.25 ,0.5and 0.75%)ase and phospholipase (10, 30and 50ppm fdn eae)
were test-baked to study their effects on the lipkhmaracteristics (Table 2).

Table2: Different treatmentsfor bread formulation

Tradename | Unit Unit Unit unit % ppm Ppm
Flour | Salt | Activedriedyeast | Water | DATEM | Lipase | Phospholipase
Ry 100 1 2 50 - - -
R> 100 1 2 50 0.25
Rs 100 1 2 50 0.5
Ry 100 1 2 50 0.75 -
Rs 100 1 2 50 - 10
Rs 100 1 2 50 - 30
Ry 100 1 2 50 - 50 -
Re 100 1 2 50 - - 10
Ro 100 1 2 50 - - 30
Ric 100 1 2 50 - - 50

2-2. Methods

2-2-1. Baking Test

The flour and salt as dry ingredients well blended spiral mixer for 20 s. Water was added, foboviby 30 s of
mixing at low speed and then yeast and improverg wdded. After a mixing time of 12.5 minutes tloeigh were
cut into 250 g pop loaves. The pop loaves then werkeled and rested in a cabinet at room temper&wuar20 min.
fo the final proofing the trays were placed intpraofer by controlled condition of 35-3€ and 70-75% relative
humidity for 45 minutes. Breads were baked in &cteic oven at 18C for 15 min.

2-2-2. Bread analysis
Bread volume, crust color, crumb texture and cofahe baked bread as the main factors were comside

After cooling the breads, volume of loaves were sneed using the seed replacement method [2]. Ther ob
bugget was measured using Hunter Lab (colorfleb@uSa), and using the L*a*b* system. color was deiteed by

value ofAE :{(L Standard— LSampI92+(astandard_ %amplgz + (bstandard_ bsamplgz}/s[“']'

Crumb firmness was determined on the same loas@wding to 74-09 AACC method, using a texture ypse,
model H5KS (Hounsfeild , England). The crumb firras¢est was performed on the one ,three and fiye dfter
baking. The maximum force was 500 (N), 100 mmésesp end point 4(mm) ariektension range 6, and finally
compression of one bread slices (2x2 cm thickngas)defined as firmness.

RESULTSAND DISCUSSION

3-1. Volume

Addition of 0.75% DATEM and all concentration dpase significantly (P< 0.05) increased the breallime
compared with the control but addition of phospbadie in higher concentration (30 and 50 ppm) dserkéhe
bread volume significantly (fig 2).The maximum wvole was observed for 0.75% DATEM and 30 ppm lipase
DATEM and lipase enzyme increases the expansiothefgluten network, increases the wall thicknessg an
decreases cell density and improving the gas ietem bread [6, 15]. Application high concentratiof lipase
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causes decreasing the volume, which could be ewgaaby longer action of this strong lipase on tloeigh,
producing stiffer dough, which leads to decreaderé@ad volume [12].
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Fig 2. Effect of bread improverson bread volume

3-2.Crust Color

Addition of lipase and phospholipase enzymes irntegted concentrations resulted in significantedéhce of the
crust color compared to the control (P<0.05). Branust in bread is as a result of non-enzymatievibing reaction
(Maillard type) between amino acids and reducinggssi [12,5]. Unlike lipase and phospholipase, Wigficoduces
more lipids in the dough, resulting in crust dads)eDATEM doesn’t change the carbohydrate profilthe dough

(fig 3).
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Fig 3. Effect of bread improverson bread crust color
3-3. Crumb color
Addition of all improvers in different concentrati® resulted in significant difference of the cruodbor compared
to the control (fig4). There were significant difeces among all the samples’ crumb color (P<O©OB)mMb color
is related to flour type and to crumb air cell stawre which affect the way that light reflects frapiece of bread.
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DATEM, lipases and phospholipase change the streiciiithe bread crumb and make the air cells smafid more

evenly distributed [16].
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3-4. Crumb texture
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Fig 4. Effect of bread improverson bread crumb color

The results showed that 0.5% and 0.75% DATEM a$ agellO ppm lipase, significantly reduced the figss (P<
0.05). Regarding the effect of DATEM and lipasetbe staling rate of breads, it might be concludet with the
addition of these surfactants the staling rate refath will be delayed compared to the control [2aBd 12].
Retardation of the staling rate of bread is inhiuhest level when 0.75% DATEM or 10ppm lipasedded into the
dough (fig 5). Colakoglu 2012 reported that DATEMdalipase reduced the staling rate. But Phosphsdipa
hydrolyze complex phospholipid - amylose in dougtl expedite staling [14].
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Fig 5. Effect of bread improverson bread crumb texture

CONCLUSION

Nowadays chemical emulsifiers consumption, spaci2ATEM is increasing in order to improve the qtaknd
extend the shelf life of bakery products. As thesemical components are pernicious for the consuasing of
bioemulsifiers to replace their advantages withntical emulsifiers disadvantages might be efficitmthave a
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healthy product. Recently microbial Lipase and Phofipase enzymes are being stuidied as a bioeinuléi
cereal industry. According to our results using509% DATEM has more positive effect on texture thaher
treatments and lipase in concentrations of 10 @mwp® is better than using 0.25% DATEM, but by irsiag
keeping time, the effect of 10 ppm lipase on totgghuction is similar to 0.5 and 0.75% DATEM. Brgadduced

by 0.75% DATEM showed the maximum volume and tHeatfof 10 ppm lipase on volume was more than 0.25
and 0.5% DATEM. The color examination revealed thsing 10 ppm lipase causes the best crumb coldr an
application of 30 ppm lipase is the best crust icaib the all treatments (P<0.05). Application of ppm
phospholipase, showed an amelioration in all exations as compared with control experiment, buvds in a
lower statistical group with regard to the two gtheneliorators. Hence buggets might be producedeplacement

of DATEM emulsifier with lipase enzyme by keepingsi desired characteristics and more investigatioms
replacement of phospholipase enzyme is needed.
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