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Introduction -

| Oat (OB) and barley (BB) bran are rich in B-glucan and minerals,
which have positive effects on health. However, endogenous pB-
| glucanase can reduce the physiological benefits of B-glucan. To
| produce high-quality bakery products like flatbreads (FB) with
| maximum fiber content and physiological effects, preserving p-glucan
| molecular structure is crucial. Additionally, antinutrients in oat and
barley bran must be removed to enhance mineral bioavailability.
Achieving this balance is challenging. The aim of this research was to
\ minimize B-glucanase activity and pB-glucan degradation using
ultrasound (US) while reducing phytic acid (PA) to increase mineral
| bioavailability. The rheology and hydration properties of bran were
monitored. The application of ultrasonicated bran was investigated

| for sourdough fermentation and making more nutritious flat bread.

Aim Pttt PPt

Bran application in wheat flat
bread

| Ultrasound (US) treatment of
| bran

| To investigate: To investigate:

) enzymatic activity (B-glucanase
| = and phytase)
|~ B-glucans, phytates, phenolics
~ and antioxidant activity
) hydration, rheological and
" fermentation properties

I‘r.-h"

._) volume and shape

() baking loss

() texture and color

cereal B

Elucan

Materials & Methods

I/: 24 kHz, 400 W, 100 % amplitude,
42 mm probe
& * 250)/mL (OB) & 400-P* J/mL (BB)
&%+ 15 % water-bran suspension
=& = *pulse mode (5 3 on, 10 5 off)

[ Dat and harlt'n.r.hf';in.
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US treatment* yd
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» phytase (K-PHYTASE 09/21)
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! | Antioxidant * FRAP assay, DPPH (EPR method)

1 activity * TPC (Folin-Ciocalteu method)

4 » phytate content (K-PHYT 05/19)
Hydrationand  « oscillation frequency sweep test

..ff rheological * water swelling (W5SC)
@ |' |.\ properties * water retention capacity (WRC)
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*  90% wheat flour (ash=0.8%) +

* 30°C; 16-23h; pH 4-4.1
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Ultrasonically modified enzyme activity, antioxidant capacity \
and physicochemical properties of cereal brans and their
application in flat bread production

Tomislava Grgi¢*, Zrinka Pavigi¢, Nikolina Cukelj Musta¢, Bojana Voucko, Duska
Curi¢, Dubravka Novotni

University of Zagreb, Faculty of Food Technology and Biotechnology, Pierottijeva 6, 10000 Zagreb, Croatia

Results

%2 SOURDOMICS

Toble 1. Effect of US treatment on reduction of phytotes content (PA), phytase activity,
phenolics (TPC) and antloxidant activity (DPPH, FRAP) af aat and barley bran
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PA Ph TPC FRAP DPPH
Sample reduction En[;tas;’ reduction  reduction scavenging
(%) AL (%) (%)
0B-C f 1004 (g f 36.37 £+ 0.35"
BB-C / 100° / / 52.07 £ 1.66*
0B-US 17.43+0.31F 8252+3.77° 9+0.84" 20.06:20.17* 27.11+0.69%
|
BB-US 38.78+0.11* 7371064 38.72+046° 15.84+04°* 39.35+0.459" |
I
120 1200 |
a a & a |
100 =
, 1000 W COMPLEX |
80 b VISCOSITY |
| :': b 800 h (Pa.s) |
60 .
d g : 600 ; el | . BRowN
40 : : d |
' 400 a
20 . e : W5C |
200 (mL/100 g |
0 c I I . be d'ﬂ'}
OB-C BB-C OB-US  BB-US oA ™ N | | I . 0 B i
® B-glucanase activity (%) = p-glucans (mg/g dw) OB-C BB-C OB-US BB-US

Figure 1. Effect of US treatment on 8-glucanase activity
and 8-glucans content in oat and barley bran

Specific

Figure 2. Effect of US treatment on viscosity and
hydration (WRC, WSC) of oat and barley bran

W‘ﬁhﬁm rrﬂm_af?& breads (FB) enriched with {pre-treated) oat ﬂﬁﬂ'%brﬁn'

10 % bran
* water (Farinograph 500 BU) . mixi
* 15 %salt 4 : i L";T:Ej;:nin slow + 7 min fast)
* 1%dry yeast temp.) Ntation (15 min, room
* Sourdough (5) '_ « dividing + shapin
: 4
f!"ﬂﬂﬂtaﬁnn of bran 20 crm dm“‘!t!fjg [ mm thick &
suspension (Lesaffre » proching(y_q ¢y ..,
LIVENDO® LV4 starter, - baking (260°c 5 rr:rnl:;’: 51‘: RH)
0.5% bran weight) side)

value I Stonge,
Statistical analysis: All results are expressed s Me%" Htlon, mecrs with
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different ietter significantly differ in Tuley [£52
B L ot _.___W

Appearance Sample Vol tol7e) Spread ratio  Baking loss (%) Lightness (* Redness a®  Yellowness b* |

FB-C* 234$02° 182740.72" 1478411° 47.06£035% 0874015 7.544041° | o
o FB-BB 255£0.1° 2098+057% 12.31£0.38° 4495£01° 0774002 6224012 |
FB-0B 260401  20684023% 1330£056° 46.694044% 080+011° 7134025 |

& FB-BB-S  2.87+006° 20744071* 1783025 5472:014° 05+003  3.65+0.03"

7 FB-BB-US-S  2.85$0.10° 20184044* 1698+033° 561941727 (0754037 4624122

E FB-0B-5  275:0.19*% 1931#097° 17.25#0.13' 53544066" 0474013°  3.10 +047°

E__ FB-OB-USS  262$0.06® 22.13+134° 17.25£0.62° 55224142 066+017°  3.984084

*FB-C [control bread with wheat f = =
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Main findings & Conclusions

sUspension.

Mﬁn is high in B-glucans but alsg has high B-glucanase activity.

Ultrasound is useful in the inactivation of endogenous B-glucanase and
reduction of phytates in cereal brap when applied to a water-bran

— eSO,

umsﬁund is a simple technique fhat can modify rheology and hydratior i-
properties of 0at and barley pran for attread PR bEans
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