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Research of Multifunctional Xylanolytic Enzyme and
Its Potential Applications in the Food Field
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(Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Xylan is the most abundant heterogeneous polysaccharide in plant cell walls, which has
great potential to synthesize high-value bio-based products. In the food industry, efficient enzymatic
conversion of xylan can produce functional food polysaccharides such as xylo-oligosaccharides,
xylitol and ferulic acid. Compared with the multi-enzyme synergistic catalysis, multifunctional
enzymes combining multiple xylanolytic activities in one single peptide have significant advantages
in reducing enzyme costs, improving catalytic efficiency and simplifying the enzymatic process, and
therefore have broad application prospects. This paper firstly introduced the structural composition of
xylan from different plant sources and the enzymatic systems for the degradation of main and side
chains, then systematically reviewed the research progress of multifunctional xylanolytic enzyme
with respect to structure, function and mechanism of action and their potential applications in the
food industry, and finally prospected the research direction of multifunctional xylanolytic enzymes,
laying a foundation for their precise design and industrial application.

Keywords: xylan, multifunctional xylanolytic enzyme, structure-function relationship, food
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Table 2 Properties of multifunctional xylanolytic enzyme

T T T AN R R

Talaromyces

RIS R A BB 1,070 mL/(s-mg) .

fiEfb § ”’<%
[30]

CH30 B-A BT cellulolyticus pH 4.0, 40°C B-ABEFE R 0.144 L/(mmol-s)
R TS TR R SR M Thermothelomyces TR 2 R BB 0.37 mL/(s- mg) |
CH30-49 B- AR T thermophila pH 40,50 °C B-ABEH i 0.67 L/(mmol - s) 1321
B-AWETF Wi /a—L—-BT  Bacillus pumilus TCCC ; .
GH43 A K B 11350 pH 7.0, 30 C B-ARBETH i 2.67 L/(mmol - s) [33]
B- AW pH 7.0,
AT AR 8- A Thermothel. 50 °C;a—L— B FLAf B—ARKEH i 80.86 U/mg .,
GH43 W ML BT i 1f1 O WKW RS pH 7.0, a-L—BTHi{f kS A 25.06 Umg,  [34]
W g A AR 50 °C; P9I A BB P A FERE R 105.42 U/mg
fi% pH 6.0, 60 °C
B-ANBEH i /oL~ B Geobacillus 7 -
CUB Rk dhermoleovorans [35]
B /L] \
= 5 . . B-ARWEIT 5 245.316 L/(mmol -s) |
GH3 EDA(E] %ﬂﬁ‘i?ﬁ%ﬁ:@ﬁ/ﬁ]‘ Dictyoglomus turgidum pH 5.0, 98 C A% EAF B 470,432 Linmol -5) [36]
2] Wl T T
o—L— ] LAY 9K i A By AT 0k I 9 4 1 050 L/(mmol -s) |
GH51 ¥ /N UIARRHERG/  Paenibacillus sp. THS1 pH 5.5, 75 C AWETTEF 0.44 L/(mmol -s) | [37]
PR L] BT R A 2R it B[ 7 A 2 B 0.194 L/(mmol - )
o 258 7% g it/ 2 T AR . B 22 7% g 1 1.33 U/mg
CE1l e 9 1 Chaetomium globosum = 2. B MR A 0.47 Ule [39]
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o] 2L A% g B pH
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L~ BT 7 AP 15 Ve A
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45 °C; N YIAR R M
i pH 3.0~8.0, 45 C

AR MEGF 551 Ulmg
27 4 2 5.05 U/mg

21 4k Z i 70.40 L/(mmol -s) |
H % MRS 1.45 1/(mmol - s) |
R EWEEF 0.75 L/(mmol -s)

VEREE 1 150.0 U/mg,
L YE R 5.2 Ulmg
AREEHE 12.5 Ulmg

2 Y WK 391.34 pl/(s-mg) .
A TN 184.94 /(s mg)

B-ABELF i 50.51 L/(mmol-s),
Z BEER T 141.43 L/(mmol - s)
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a—L BT A B 10 350 U/wmol
LA R BEG 17 250 U/wmol

YA R 5 18.78 mL/(s-mg) .
B[ 2R R 156 it 71.74 L/(mmol - s)
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U SR 96 Li(g-s)
i A 1 B2 T8 B 6.56 1/(mol - s)

B 25 /2 5K % 37.9 L/(mmol -s) |
o—L—B B A7 0k A B 0.5 mL/(s - mg)
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