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Effects of Solid-state Fermentation by Agrocybe aegerita on Enzyme
Activities and Physicochemical Properties of Wheat Aleurone layer

YAN Le, WANG Wentao, LI Cheng, HOU Hanxue, ZHANG Jinli"

(College of Food Science and Engineering, Shangdong Agricultural Univercity, Tai'an 271018, China)

Abstract: This study aimed to enhance the utility of the wheat aleurone layer through solid-state fermentation using
Agrocybe aegerita. The investigation monitored the dynamic changes in cellulase activities, including filter paper enzyme,
endoglucanase, and S-glucosidase, as well as xylanase, laccase, feruloyl esterase, and amylase activities. The contents of
reducing sugars, soluble pentosans, and total phenolics were also monitored throughout the fermentation process. The
antioxidant capacity of the fermented aleurone layer was evaluated. The data revealed that filter paper enzyme and
endoglucanase activities peaked on day 15, with values of 3.32 U/g and 5.93 U/g respectively, before gradually declining.
In contrast, f-glucosidase and xylanase activities reached their peaks on day 18, with figures of 3.27 U/g and 10.00 U/g
respectively. Compared to unfermented aleurone layer, the contents of reducing sugars, soluble pentosans, and free
phenolics showed significant increases of 374.22%, 162.53%, and 34.90% respectively (P<0.05). The fermented substrate
also exhibited improved DPPH-and ABTS" scavenging capacities, with increases of 70.06% and 35.50%, respectively.
These findings indicate that Agrocybe aegerita successfully established a stable mycelial network on the aleurone layer,

efficiently utilizing carbon and nitrogen sources for growth. Moreover, SSF enhanced the antioxidant capacity of the wheat
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aleurone layer, providing theoretical insights into fungal fermentation-based modifications and high-value utilization of this

by-product.

Key words: Agrocybe aegerita; solid-state fermentation; wheat aleurone layer; enzymatic activity; physicochemical

properties
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Fig.1 Mycelial growth status during solid-state fermentation
of aleurone layer by Agrocybe aegerita
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Fig.3 Changes of hydrolase activity during solid-state fermentation of aleurone layer by Agrocybe aegerita
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Fig.5 Changes of soluble pentosans content during solid-state
fermentation of aleurone layer by Agrocybe aegerita
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Table 1 Water holding capacity and water soluble index during
solid-state fermentation of aleurone layer by Agrocybe aegerita
SRR (d) FK T (g/g) KRR (%)

0 1.68+0.07° 0.13+0.008
3 1.78+0.10% 0.17+0.00°
6 1.81£0.17% 0.18+0.00"
9 1.91£0.10¢ 0.20+0.00°
12 2.08+0.08° 0.24+0.00°
15 2.57+0.02% 0.29+0.00°
18 2.62+0.15° 0.34+0.00°
21 2.40+0.12° 0.330.00°
24 2.27+0.03° 0.32+0.00°

i SRR NG iR 2 M RATE #2257 (P<0.05)

3 g

A 538 o AR o [ 38 R /NI 2, R
T R T S P AT 2 R AR R . SRR
A, LT A2 A SRR . S0 2 IDE P ik 328 Pl G P A
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AR N PN V) FROBE A R RS 15 d 1. RS, 433
S 3.32 U/g F 5.93 U/g, 1l B-A4 Zai BEET Bifd AN A SR
Wi 7% e A R ER 18 d ik BIIEAE, 4391 °h 3.27 U/g
F110.00 U/g. 8 JFOME A AT 55 1 3 SROBE 5 1 e & 17
012 d 4R T T 374.22% F1 162.53%., TEFEE
FEFR A FNER B PRIV E R T, (R 8E T 45 6 W e
G HAL, (TSI S WS T 34.90%
(P<0.05). Sut[FlEst, k=238 ABTS - Fil DPPH-
TEERAE S4B T 70.06% Fl 35.50%, Wik 2 HY
FRK T3 FOK U R A 18 d [FI2P L= 2.62
g/g 1 0.34 g/g. Z5 I, 25 as Z R U [RIVE FHE
o T W 2 IL T LH 57, FERTHES 12~18 d B, [R50
BRI Z A YTE RS AP LA AL RE R T, SR
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