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Effects of Hypsizygus marmoreus on quality of wheat dough and noodles
MA lJinxia, WANG Hanbing, WU Xiaoyue, CHANG Mingchang, FENG Cuiping, MENG Junlong,
CHENG Yanfen

(College of Food Science and Engineering, Shanxi Agricultural University, Jinzhong 030801, Shanxi, China)

Abstract: To investigate the effects of Hypsizygus marmoreus (HM) on the quality of wheat dough and noodles, four ex-
perimental treatments were set up: WF (wheat flour), WF+1%HM (wheat flour+1% H. marmoreus powder), WF+5%HM
(wheat flour+5% H. marmoreus powder), WE+10%HM (wheat flour+10% H. marmoreus powder). In order to study the
effects of different addition amounts of H. marmoreus powder (calculated based on the total amount of mixed powder)on
the gelatinization properties and thermodynamic properties of flour, the rheological properties, color and texture proper-
ties of dough, as well as the cooking and digestion properties of noodles. The results show that with the increase of the ad-
dition amount of H. marmoreus powder, the peak viscosity, rejuvenation value and attenuation value of the mixed powder
decrease significantly. Compared with WF, the thermodynamic parameters of the mixed powder, such as the initial temper-
ature, peak temperature, and termination temperature, were significantly reduced, especially in the WF+5%HM treatment.
The rheological results show that the energy storage modulus (G" and loss modulus (G') of the mixed powder dough are
higher than those of WEF, and the G’ and G" of the WF+5%HM treatment are the highest. Hardness and chewability from
high to low are as follows: WF+1%HM>WF>WF+5%HM>WF+10%HM. Compared with WF, the water absorption rate
and swelling rate of the mixed powder noodles both decreased. Digestion experiments indicated that the addition of H.
marmoreus powder reduced the glucose release of noodles, and the glucose release was the lowest when treated with WF+

10%HM. In conclusion, when the addition amount of H. marmoreus powder is 5%, the dough has better rheological prop-
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erties and cooking characteristics, and is more likely to promote the gelatinization of starch. When the addition amount of

H. marmoreus powder is 10%, the dough is softer, easier to chew, and has the best effect on inhibiting the digestion of

starch. In practical applications, the addition amount can be determined according to different needs, enabling the quality

of dough and noodles to be improved to the greatest extent, laying a foundation for the development of new functional H.

marmoreus noodle products.
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Table 1 The basic component contents of wheat flour and

Hypsizygus marmoreus powder %
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/NFETHRY WF - 12.00 0.44 5.81 1.73
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Table 2 Gelatinization index of mixed powder with different treatments
bty WAL 52 WAL EE Il A= A PHEFE TR R
Treatment Peak viscosity/cP Pasting temperature/°C Setback/cP Breakdown/cP Trough viscosity/cP  Final viscosity/cP
WF 2 596.99+19.36 a 78.31+3.13 a 1463.95427.93a  1537.36+40.81 a 1077.79£12.24 a 2 573.58429.34 a
WF+1%HM 2 391.5249.36 b 90.61+0.15 a 1224.39430.78b  1225.22+31.61b 813.47+4.31 b 2390.40+10.48 b
WF+5%HM 2 245.64+20.30 ¢ 78.29+£9.50 a 1024.48+28.27¢c  1042.59+14.54 ¢ 1104.42+7.13 a 1950.09+43.42 d
WF+10%HM 1 646.32+47.40 d 81.34+3.32 a 912.86+39.97 ¢ 914.47+39.88d  1136.19+37.06 a 2 110.05+16.03 ¢

T FPUANENG PR 2R A R AL FR ] 22 57 42 3 (P<0.05)

NEE

Note: Different lowercase letters in the same column indicated significant difference (P<0.05)between different treatments. The same below.
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Fig. 1 DSC curve of mixed powders with different treatments
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Table 3 Thermodynamic parameters of mixed powders
with different treatments

AbF

Tv/°C
Treatment

T»/°C Te/°C AH/J-g ")

WF 68.47+3.45a 89.50+0.32a 117.14+5.79 a -16.10+3.88 a
WF+1% HM 46.46+2.32 ¢ 67.08+0.00 ¢ 95.37+3.86 bc —31.40+2.85 ¢
WF+5% HM 44.22+1.09 ¢ 65.26+1.30d 92.09+6.02 ¢ -25.48+1.11 b
WEF+10% HM 53.90+1.23 b 78.62+0.83 b 105.3842.67 b -38.39+1.04 d

WF COWF+1%HM ¢WF+5%HM ~WF+10%HM

i FZ Viscosity/(Pa-s)
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Fig. 2 The relationship between the viscosity of wheat
dough with different treatments and shear rate
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Fig. 3 The relationship between the storage modulus and

loss modulus of wheat dough with
different treatments and frequency
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Fig. 4 The relationship between the loss coefficient of
wheat dough with different treatments and frequency
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Table 4 Gel property parameters and viscoelastic parameters of wheat dough with different treatments obtained by

frequency scanning test at 25 °C

RbF Bt IR 250 Gel properties parameters

FiotE 240 Viscoelastic parameters

Treatment n' n" G,-G,"/kPa G'/kPa

G"/kPa G*/kPa n*/(kPa-s) tan 0

WF 0.30+£0.06 a 0.30+0.05 a
WF+1%HM 0.29+£0.05a 0.30+0.04 a
WF+5%HM
WF+10%HM  0.23£0.11a 0.22+0.09 ab 50.01+34.56 a

48.74x14.85a
83.38+81.11a

103.67+54.15 b
140.66+131.19 ab  57.28+50.10 b  152.29+140.54b 25.37+23.40b 0.44+0.07 a
0.20+£0.03a 0.15£0.01 b 205.33+167.06 a 398.67+239.67 a 193.33+£73.66 a 444.33+247.46a 74.20+41.38a 0.54+0.14a
75.52+45.63 b

54.93+40.48b 117.46+66.55b  19.62+11.14b 0.49+0.12a

25.51+£11.09b  79.65+46.42b  13.30+7.75b 0.37£0.10a

e n F n RN BRI AR s Go-Go . BERE SR s G 1Hz B (W RE RS ; G 1Hz B I FERL & G* 1Hz B 1)

n* 1Hz I 52 & %50 stan 0. 1Hz I (HFE R 5L

A B PIR ;

Note: n" and n" represent the f~dependencies of two moduli; Go~G,". Gel strength; G'. Energy storage modulus at 1 Hz; G". Loss modulus at 1

Hz; G*. Complex modulus at 1 Hz; n* Complex viscosity at 1 Hz; tan d. Loss coefficient at 1 Hz.
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Fig. 5 The relationship between the stored modulus of
wheat dough with different treatments and time
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Fig. 6 The relationship between the storage modulus and
loss modulus of wheat dough treated
differently and temperature
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Table 5 Color properties of wheat noodles with different

treatments
ﬁeiiment L* a* b* AE Wi
WF 67.913+ 0.067+ 11.577+ 65.888 a
1.490 a 0.050 d 0.292d
WEF+1%HM  62.327+ 1.037+ 15580+  6.941 59.217b
1.113b 0.186 ¢ 0.668 ¢
WE+5%HM  57.390+ 2.973+ 20.147+ 13.879 52.764c

0.094 ¢ 0.180 b 1.021b

WE+10%HM  57.200+ 4.500+ 22.007+ 15.595 51.661c
0.732 ¢ 0.445a 0.465a
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Table 6 Texture properties of wheat dough with different treatments

JLFH Treatment T R AR Cies JR MHL g A
Hardness/N Adhesiveness/mJ ~ Cohesiveness Springiness/mm  Gumminess/N Chewiness/mJ

WF 11.57+0.23 b 1.26+0.37 ¢ 0.45+0.00 b 4.42+0.34 b 4.50+0.07 b 25.02+0.77 b
WF+1% HM 12.59+0.36 a 3.99+0.48 a 0.55+0.00 a 5.24+0.07 a 7.16+0.46 a 31.00+0.89 a
WF+5% HM 9.96+0.02 ¢ 1.38+0.24 be 0.37+0.00 ¢ 4.58+0.16 b 3.68+0.14 ¢ 16.75+0.48 ¢
WF+10% HM 9.46+0.41 ¢ 2.06+0.07 b 0.37+£0.01 ¢ 4.12+0.07 b 3.53+0.16 ¢ 13.62+0.88 d
e u%&ittibsorption rate/% ° gﬁfﬂig rate/% 3 i’TJ‘ -i’/[f\* 5 élﬂ:l: -i’/[f\*
15} A
R S I I AT LR G657 T HERERE N 0/ 22 T A T
2 b b b 140 ki TR REIE o AE IR DT T, 55 AN 22 TR A
z O 1100 2 b % B 3 35 S5 AR AR TECAP £ 0 U A A [ 2
g o 18 2 8, T ) O R A B K, 3 5 Tian 250 BF 20 0
w 2 B g 7 58 A SR AN THT 41 PR B8 A 5 1k ek 45 45 2R — 2.
§ 0 < ' - - ' - 0 DSC %655 RVA 5675 RO A0 TR 22 7 U5 T

DR 5 7] DSC AR fh BOH S S0 6578 2

& & 2 RE % B RIE A A AT 46 1 B R TBCRA S BT DA A5 FR 0
4b ¥ Treatment

T« B ORGSR R R AN (R AL B )V K 2 22 S B 35 (P<0.05) 5
ANFNE TR A A SR PR IR IR K 2 2 57k B 3 (P<0.05)

Note: Different uppercase letters in the figure indicate significant
differences in the swelling rate among different treatments (P<0.05);
different lowercase letters indicate significant differences in the water
absorption rate among different treatments (P<0.05).
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Fig. 7 Water absorption of wheat noodles with different
treatments and swelling rate
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Fig. 8 Glucose release curve of wheat noodles with

different treatments
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