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Abstract: B-glucanase can have a great influence on rheological properties and gluten protein structure of
dough with a high oat content. We tested the farinographic properties of the pre-mixed oat bread flour, the
dynamic oscillatory rheology of the dough, the content and average molecular weight of B-glucan, the free

sulthydryl content and proteins extractability in SDS solution of oat dough. We analyzed the secondary
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structure, SDS-PAGE protein patterns and surface hydrophobicity of the proteins in the dough. The results
showed that, compared with the control group, after the addition of B-glucanase, the water absorption of the
dough with 50% oat content, the storage modulus (G') and loss modulus (G") all decreased significantly. The
gel-forming properties of the B-glucanase in oat itself was weakened. The deformability and fluidity of the
dough were improved. As a result, the processing suitability of the dough is enhanced. The 3 -glucanase
reduced the degree of polymerization of B-glucan in the dough. The average molecular weight decreased
from 350 kDa to 62 kDa, the non-covalent interaction between gluten proteins was strengthened, the surface
hydrophobicity of gluten proteins was reduced, and the protein. The secondary structure is converted from
random coils and B-turns to B-sheets, resulting in increased hydration and aggregation of gluten. The above
research showed that B-glucanase had great potential on improving the processing adaptability of high oat
content dough.

Key words: oat dough; B-glucanase; farinographic properties; dynamic oscillatory rheology; average molecular
weight; free sulfhydryl content; proteins extractability in SDS solution; proteins secondary structure;

SDS-PAGE protein patterns; surface hydrophobicity
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Table 1 The farinographic properties of pre-mixed oat bread
flour with different p-glucanase content

T A1 TE 7

-7 SR e

St (Ulg) WK 1% i l]/min FaseM/min 554k /FU
0 82.540.1°  10.6£1.9*°  7.9+0.2° 1464
3 75.140.1° 6.840.1°  7.240.1" 97+6°
6 75.340.3° 6.6£0.2°  6.5+0.3° 98+2°
9 74.1£0.4° 6.5+0° 5.740.4° T4+4¢

e FPEUE N bR E 2, R — 5 R W R
ABEEZES (P<0.05), a RFHEKAME, W3 KFH1E.

Note: The values in the table are the means + standard
deviation. Different letters in the same column indicate significant
differences (P<0.05). Letter a represents the maximum value. All
tests were performed at three replicates.
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22 TH PR it 28 B0 B AR A DO
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Fig.1 The dynamic rheological properties of oat dough with
different p-glucanase content
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W A, HEHRE, SRR B R T 5 E
o3 ASURE 22 [] X7 125 7K 1 5 40 BRI 17 36 0 A, 1)
K, MIMSE T EKRm G GrE™, Bk, %
T B SREMH B S T - SR Bt IR ek T
T A B8 AT AR TP NGB PE o tan & RS e 1 T AT RS
R PEFIR R 5 2 R A 58 40 DG R, 45 e 22 T AT AR
i Z [ 2R
2.3 HEEHEG p-HRBESEMEHENSFE
2 W TUSINAS[A] 2 5 1Y B~ SR W T % e
2z T AT v B RO 1 1 1 T B AR X 43 1L 1Y 5%
Wi, A3 SHIAS TN 3. 6 1 9 U/g B-7 SR it ok A B
A2 AT B-H SR . B SROHAE B- o) SR Tl K fi
J5, TR - S Er IFE T 0.14, 0.27
F10.78 g/100 g DW, FHEZZ [fij A1 rf B8] SR %) °F- 1
FHXT 535 M 350 KDa F£ % 62 kDa. M 114 5T
WS H PR UIMC, B-# RMEERE AT
a3 I BRI T O A e 22 TH A ARG EE L K
BE 1 0 e B A AR 20, sk 2 B e e 7 1 AT A1) O

SRR, T AT I 4% 2 R TR B LA R de e
T A F it J5

®2 HEEASDB-FRENSEMTYENSFE
Table 2 The contet and average molecular weight of
B-glucan of oat dough

. .
AU Coroondyweighy  FHMHATR
0 1.700.04° 350+12°
3 1.5640.03" 281+15°
6 1.43+0.04° 122413°
9 0.92+0.01¢ 62+8¢

'H‘f F P BUE N T YEbRER 22, W —3) R [E 7R
2R (P<0.05), afRFHAM, MWK 3 KFHME,

Note: The values in the table are the means + standard
deviation. Different letters in the same column indicate significant
differences (P<0.05). Letter a represents the maximum value. All
tests were performed at three replicates.
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Fig.2 The free sulfhydryl content and proteins extractability in SDS solution of oat dough with different p-glucanase content

K2 (B) B/ 1 B-M MRS B ML S EARINERE A RS EREmA T, £
B 76 SDS T TR 11 RO GBI AT 2 I R R A I 2 2 S
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A £ Yy AR =
EHREGEEE LT, R AR E A R Ei L
éE T ﬁ/ﬂ:o 1%%%5)32%%@@%1@%%@ %éﬁ Table 3 The secondary structure of proteins of oat dough

E]/‘J %%—‘ﬁ , 57J<${ﬁ'f&" Bﬁ‘l‘ﬁz,ﬂa* %7[% E"Jf—é I‘Eﬂ ﬁi with different p-glucanase content
BRI, HESTZEI R, TN e el s KB
: e R 4 22 B g A
et HRAGE, TR KL RIBE S A H 5 SR 5 2 0 24.0340.13% 31.34+1.41° 9.7240.25" 34.91+1.76'
PEAE B T RE KRR R R 3, nl o U 3 27.99+0.19° 31.46+0.53% 8.93+0.10° 31.61+0.24°
SRR R . e A 1 R E VR R 6 29.0140.17° 31.20+0.19° 8.78+0.08" 31.29+0.28"
9 29.87+0.07° 30.96+0.06° 7.42+0.06° 31.75+0.07°

IR U, hSseasR i, wish W R N T AR R 2, A — 5 R [ A R
: > 71N (it} R ] N
TR BRI BRI . MR rpamsn (P<0.05), afCRECKM, MR 3 WP
ﬁ?ZI‘ﬂﬁglﬂ{jlﬁ&ﬁ@ﬂﬁgg , ﬁﬁﬁzﬁké@{&ﬁ\%ﬁ- Note: The values in the table are the means + standard
) deviation. Different letters in the same column indicate significant

B'% %ﬁﬁf U\i#_/\ﬁ Eﬁ%%ﬁiﬁﬁﬁﬁ’fﬁ-ﬁﬁﬁ differences (P<0.05). Letter a represents the maximum value. All
%_‘[E]_ TE K E\%é}? E"J7KA:F$E%§ & 1 %%M: i tests were performed at three replicates.
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