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Table 1- Comparison of mean enzymatic activity (unit/ml)

Sample enzymatic activity
sunn pest flour wheat 68.75 +1.77°
flour wheat healthy 39.5+00°
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Table Number 2- Comparison of average hydrolysis degree

Sample hydrolysis degree
flour wheat healthy 15.61+0.412
flour wheat healthy +enzymatic extract sunn pest flour wheat 64.151+0.49°
flour wheat healthy + vitamin ¢ 13.31t 0.14¢
flour wheat healthy + enzymatic extract sunn pest flour wheat+ vitamin ¢ 38.93% 0.37¢

*The large different letters show significant difference (P< 0.05) in Dunkan test.
= The small different letters show significant difference (P> 0.05) in Dunkan test.
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Table 3- Comparison of SRC mean in healthy flour
and sunn pest flour wheat

Sample SRC
healthy flour+ (LASRC) 82.5+0.7°
healthy flour+ (WSRC) 6810°

sunn pest flour wheat + (LASRC) 58.251+1.06°

sunn pest flour wheat+ (WSRC)  68+0°

* The large different letters show significant difference
(P<0.05) in Dunkan test.
= The small different letters show significant difference (P>

0.05) in Dunkan test
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Where % FM is the flour moisture.
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Figure 2-Emulsifying capacity
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Figure4- aged wheat with magnification of 250 X

OISy 3T e g3 a5 550 3l g ouan VYAA
cbale L8058 5T Gaa << asuls Hj8 s asse 1)
138 € 4o S 553 DPPH lgs callad 5o Lo 5 aus
D abe o5 J=B e 4 B gy Dl g saa
LDPPH «S Sk .ad SlaweS) 5T cudlad Giul 33l
slal pod ssdipe S8 wliia H (g swias oS (sul5e
OV K5 GaalS ca e Joe Gl oS 0 e slaal JIS0ol
5ol oy &5, (aasly ol € gk 4w pdue
i a5 (Y) sl Hhasad Babs i saee O
La asiy ol S 0 st e 0151 (sl asiy lal &aels
Gyl sla Jul, 5wl Sui OIS cusla
Sl T e alh (il 38 sels «€ W )laie als

.JJ—&HL;A

Sl BT was yu=
(JoES Cda | el ola/ JHUS Cda) XY -

100.00%

d
80.00%
B0.00%
40.00% b
20.00% I
0.00%

DH

Antioxidant capacitvi({%a)

I RUWPRS g VY QU =S g L
Figure 3- Antioxidant capacity

SEM
9 sl s (50 dile ¥ (slads gy b 53 (35K
(RBs08 (S« S59o08) ¥ S sla e
aaT 58S 5 sulouad arile bl st il
GBI SYSIT Slasiy S 55 wile Sl gy sla
(S35, sl (K5 s (¥l 5 LS5y



Ve JL\» ¥ o)me) vy .Al> /u)L\.c C:Luo Lgl.tz:uk"bﬁ)’ 4")":“’ g (g ‘d)lg. AY

Bre X (aladS )5 L ony (s puiS -V Jsud Yoo X pla€ 0 b allus aui€ -0 U<
Figure7- Aged wheat with magnification of 500 X Figure5- healthy wheat with magnification of 250 X
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Figure6- Aged wheat with magnification of 500 X
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Introduction: Wheat is the most important sustainable food product for more than a third of the
world's population and has more calories and protein than other cereal products in the world diet.
The main property that distinguishes it from other products is the unique properties of the resulting
dough, which allows it to appear in a variety of breads and other food products such as cakes,
biscuits and pasta. These properties in these products depend on the structures and interactions of
the grain storage proteins, which together constitute the gluten protein. Lutein is the predominant
carotenoid in wheat. Wheat bran and sprouts contain a lot of carotenoids and antioxidant activity
compared to endosperm. Lutein along with zeaxanthin is important for human skin and eye health.
Heart disease protection may come from whole grains, antioxidants, vitamins, and fiber and
minerals. Whole grains are also effective in preventing diabetes. Whole grains appear to protect
against heart disease and cancer. Proteins in plant tissue are simple and consist of four main types,
including: albumin (soluble in water and dilute buffer), globulins (soluble in salt water) and
prolamine (soluble in 90-90% ethanol) and glutlin (soluble in Wheat gluten protein is classically
composed of two parts: alcohol-soluble gliadin and alcohol-insoluble glutenin. Glutenins are known
as the largest polymers in nature. Wheat proteins can be divided into structural proteins (gluten-
free) and storage proteins or (gluten). Structural proteins include albumin, globulin, and
amphiphilic. Non-membrane amphiphilic proteins have many effects on grain hardness and
rheological properties of dough. Wheat storage proteins are known as prolamins due to their amino
acids proline and glutamine. Aqueous salivary secretions act rapidly on the plant cell, first
increasing cell respiration and then causing the protoplasm to flow, which is usually due to
increased permeability of the cell membrane. They contain soluble amino acids that immediately
after secretion on plant materials with the formation of a large number of hydrogen bonds as well as
a number of disulfide bonds in the form of gels that gradually become solid. In this study, the effect
of extracted protease from aged wheat, protease (serine) has been investigated. The aim of this
study was to produce short chain peptides with beneficial functional and therapeutic properties such
as antioxidant, antidiabetic, anti-hypertension by aged wheat protease.
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Material and methods: The tests include determination of enzymatic activity, degree of hydrolysi,
determination of functional properties such as solubility, antioxidant, emulsification, and solvent
retention capacity (SRC). Microstructure of the contaminated seed was also investigated by electron
microscopy (SEM). Statistical analysis was performed using SPSS software at 95% confidence
level. First, for extraction of aged wheat flour mix 2 gr of flour with 10 cc of 0.2 M acetate buffer
with pH = 3.8 and centrifuge for 5 minutes. The supernatant was separated and filtered from a 0.45
microfilter and stored in the freezer. flour enzymatic activity was performed in the first, 5 cc of
0.75% casein solution in which 50 mM hydrodisodium phosphate buffer with pH= 7 is equilibrated
for 10 minutes at 37 ° C by pH. Slow addition of 0.1 N hydrochloric acid is adjusted to this
substrate. To this substrate a certain volume of enzyme is diluted with 1 cc of active buffer of 30
mM cysteine hydrochloride monohydrate in 6 mM EDTA and diluted in a bath for 10 minutes and
water 37 °C is mixed gently. The reaction is then stopped by adding 5 cc of 30% v / v
trichloroacetic acid. At room temperature, cool with Whatman 42 filter paper and measure the
absorption at 280 nm visible-ultraviolet wavelengths. For hydrolyse degree, First, make an opa
reagent that dissolves 3.81 g of disodium tetra borate + 0.1 g of SDS plus 75 cc of distilled water,
then dissolve 80 mg of orthophthaldehyde in 2 cc of 96% ethanol and place it on the shaker with a
magnet until to be solved. Add 250 microliters of mercaptoethanol to the main container and then
increase the volume to 100 with distilled water. The next step is to add 0.5 g of flour in different
proportions with the same enzymatic activity plus 10 cc of distilled water and in the control sample
we used water instead of enzyme. Then we put the tubes on the shaker for 30 minutes and then
centrifuge for 20 minutes at 10,000 rpm and 4 ° C and add 400 pl to 3 ml of opa and then zero with
reagent and then absorb at 340 nm. we read. Also, the effect of this protease enzyme on functional
properties and creation of free peptides was investigated.

Results and discussion: It was observed that the enzyme extracted from aged wheat performed
better in the creation of free peptides and increased the functional properties such as antioxidant
properties and solubility, but the emulsifying properties of healthy flour from flour with aged
enzymatic extract increased due to lower hydrolysis of healthy flour than healthy flour with aged
enzyme. Wheat SRC was carried out according to AACC no. 11-56 method with two solvents of
water and lactic acid, the results of which indicated that by increasing hydrolysis, SRC decreased in
lactic acid solvent and was ineffective in water solvent. In addition, electron microscopy (SEM)
with a magnification of 100 and 50 um was observed that in aged wheat, protein structure was
degraded compared to healthy wheat and protein cells were partially destroyed. These peptides are
very beneficial for human health and are used in food industry and various food products.
Conclusion: The results of this study showed that the use of protease enzyme of sunn pest flour
wheat enzyme extract in the production of free peptides has worked well and also has been very
effective in improving functional properties such as solubility, antioxidants. Continuous innovations
in the food industry and their higher quality requirements force the food industry to produce flours
with specific functional properties. It seems protease isolated from sunn pest wheat flour might be
considered as a suitable source for creating peptides with several advantages. According to the
results, it was observed that aged wheat protease is a suitable animal protease for peptides with
beneficial health benefits. In this study, it was found that in general, the advantages of age protease
are the cheapness and availability of aged wheat and its high hydrolysis.
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