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Figure 1.

The cutting sites and products of chitinases.
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F1. WEMLTRAYVIENEEZEMERELLESD
Table 1. Enzymatic properties and specific activity of endochitinases from microorganism
Endochitinases Organisms GH . Mo.lecular Terflperature pH. Spéc%ﬁc References
family weight/kDa optimum/°C  optimum activity/(U/mg)
FjChiB F. johnsoniae UW101 GHI18 355 40 6.0 26.2° [25]
ChiA Pseudoalteromonas sp. DL-6 GH18 1135 20 8.0 42.17° [26]
PbChi74 Paenibacillus barengoltzii GH18 74.6 65 4.5 19.9° [27]
PbChi70 Paenibacillus barengoltzii GH18  70.1 55 6.0 30.1° [20]
Chil8HS8 metagenome GH18 45 35 5.0 63.9° [28]
SaChiA4 Streptomyces albolongus ATCC 27414 GHI18 47 55 5.0 66.2° [29]
LinChi35 Listeria innocua GH18 35 50 5.0 - [30]
PbChi67 Paenicibacillus barengoltzii GH18 67.0 60 3.5 14.1° [31]

—: not mentioned; a: collidal chitin as substrate.

2.2 JLT ZHESMIES
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PbChid74 TE/G IR YEFREE R R R T, X
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R2. WEMNLT ZHEMIBHEEFEERSILER
Table 2. Enzymatic properties and specific activity of chitobiosidase from microorganism
Exochitinases Organisms GH . M().lecular TerTlperature pH. Spéc%ﬁc References
family  weight/kDa optimum/°C optimum activity/(U/mg)
PbChi74 Paenicibacillus barengoltzii GH18 74.6 65 4.5 19.9* [27]
Chil Myceliophthora thermophila C1 GH18 438 55 6.0 3.5° [32]
rChit46 Trichoderma harzianum GIM3.442 GH18 453 45 6.0 34.5% [33]
Chit42 Trichoderma harzianum GHI8 42.0 35 6.0 52% [34]
RmChi44 Rhizomucor miechei GH18 44.6 50 4.5 11.3% [35]
ChiC Pseudoalteromonas sp. DL-6 GHI8 91 30 9.0 159.45° [22]
Echi47 Pig fecal environment DNA GH18 47.6 40 5.0 6.84*% [36]
ChiT-7 Metagenome of themangrovetidal flat soil GH18  43.0 45 6.0 0.63° [37]
NbchiA Nosema bombycis GH19 215 40 7.0 58.6° [38]

a: collidal chitin; b: 4MU-(GlcNAc),; c: glycolchitin.
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Table 3. Enzymatic properties and specific activity of B - N-acetylglucosidase
B-N- . GH  Molecular Temperature pH Specific
acetylglucosaminidases Organisms family weight/kDa optimum/°C  optimum activity/(U/mg) References
BpNagZ Bacillus pumilus GH3 703 70 6.0 5.91° [41]
BsNagZ Bacillus subtilis 168 GH3 70.0 60 6.0 - [39]
NagZ703 Bacillus pseudofirmus 703 GH3 73 60 6.5 10.7* [42]
BaNagase Bacillus amyloliquefaciens GH3 675 65 6.0 16.42° [43]
YX-01
PsNagA Paenibacillus sp. str. FPU-7  GH3 57 47 6.5 1.40° [44]
SnHex Stackebrandtia nassauensis ~ GH20 57.8 50 6.0 0.62% [45]
SaHEX Strep-tomyces spp. GH20 55.7 60 5.5 1149.7° [46]
MthNAG Mpyceliophthora thermophila GH20 71.0 50 4.5 432° [47]
Cl1
rJB10Nag Shinella sp. JB10 GH20 70.9 50 6.0 538.8* [21]

—: not mentioned; a: pNP-GIcNAc as substrate.
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PR 73.64% 1 ik S B — LT T AN T At i
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faT o, PSR AMTRYAR K%

32 JUTREHEE 1R

SR HGE LT R A SR AR LT R K S
1 GleNAc, {HXAERYJILT Bl R e, 4
KB BLT Bl A — sk, 2ORLT B8
2FEfEN GleNAc, % 2 R FRYJLT B mgE
A Wi, REBTORILT BN VIS )
M55 B-N- LTt A S A B IR S, AU
DI g 5 DI BiRs JL T BOK i /N or LT 35
W, ZRIE B-N- 3 4 Wl s LT SR K A%
GlcNAc, HEAKARIY, A LERAs 2 Flld g
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K ILT KR K GleNAc, FR3RIAF] 87%., % 4 41
T LT BRI G KL T BRI A=, M
Al E HKER LT BRIk (35-55 °C). 1
FRVE IR AN S5 F T AlR AL T Bk i, Horb,
Du 55 Jiang 5% Zhou SR 424 E
£ 2 h ZE AT AR LT JB K fif B4R 58 1 ; Song 554t
T KSR ISR B TR B 30%, S H AR R K
S K ARG LT SR TE PRI | R
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PbNag39 44 K A #5F P e Fu 2438 (19 PhChi74
M RmNAG A& ECER =P 5758, PbChiT0 Fl
PbNag39 HAE MK 3%AEREE 5T &M, 77
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Table 4. The conditions and yields of chitin combinatory hydrolysis by chitinases
Concentration (W/V) Concentration of endo- Concentration of Condition of  Yield of Hydrolysis References
and type of chitin  or exo-chitinase B-N-acetylglucosaminidases hydrolysis GlcNAc/% time/h
30% collidal chitin 6 U/mL ChiA 1.25 U/mL BsNagZ pH 6.0, 50 °C 88 12.5 [52]
and 60 °C
2% collidal chitin ~ 0.252 U/mL AMCase 100 U/mL BpNagZ pH 6.0, 55°C 87 2.25 [41]
4% collidal chitin 0504 U/ mL AMCase 1.5 U/mL BcNagZ pH 2.0 and pH 86.9 2.30 [53]
5.5,55°C
3% collidal chitin 5.0 U/mL PbChi74 1 U/mL RmNAG pH 6.0,45°C 92.6 24 [27]
0.5% collidal chitin 0.5 U/mL CtnSg 0.01 U/mL rJBI10Nag pH 6.0,37 °C 2.35 times higher 2 [21]
than that of
chitinase alone
0.5% collidal chitin 0.01 U/mL-1 CtnSg 0.1 U/mL rNag3HWLBI1 pH 6.0, 25 °C 3.74 times higher 2 [55]
than that of
chitinase alone
1% collidal chitin 2 mg/mL SgCtn 50 pg/mL SaHEX pH5.5,45°C 93.7 6 [46]
1% a~chitin 1 mg/mL ScChiC 1 mg/mL ScHEX pH 5.0,55°C 90 8 [56]
1% pretreated crab ~ 39.4 pmol/L BsChi 0.6 umol/L OfHex!1 pH 6.0, 40 °C 60 24 [57]
shells
0.5% swollen chitin 1.2 pumol/L Chil 0.8 umol/L MthNAG pH 5.0,50°C 37.8 1.9 [47]
3% ball-milled 5.0 U mL-1 PbChi70 1.0 U/mL PbNag39 pH5.5,55°C 753 24 [54]
powdery chitin
3% collidal chitin 5.0 U/mL-1 PbChi70 1.0 U/mL PhbNag39 pH5.5,55°C 97 24 [54]
1% mycelial 35 pmol/L mixture of 5 uM Of Hex1 pH 6.0,37°C 93 6 [58]
powder three enzymes
(SmChiA, ChiB, ChiC)
2% collidal chitin ~ ChiA3 3.0 U/mL NagZ703 pH 6.0,37° 100 2 [42]
and pH 6.0,
50 °C

4 Ié‘%%ﬂ%ﬁ

PEEYR IR LT g, BASRE |
R AP B2 RS, I, BOR
WAPILT BESERAZ I BN TILT BOKfE. A
LR R T B — LT R S 2 AR A B JLT R
WA KR ILT BRI 26 4F . IRV RDK %, K
B2 FPLA LT RS K, e L R
ST Tl A

AMJLT Bl K g JLT Bl GleNAc, A
ERIRWAI, 77 A nl A 25 A%t , i ELRE D

BT ARG . SR, AT b 22k K A
GlcNAc, BETEA I AR e o Bk, LT
JE R T Tk 6K i JL T Biiil £ GleNAc, 6
TEELT 4 DN HARSGEE, (1) TFEARZM
H 2K B e 0 M LT R . W R ) TR
Fu, EMFRAZHN TR, bR P8 s
HLO (MIRCEN) | Hp ] 35 368 ol 2 ) 71 o O 7 25 38
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Research progress of microbial chitinase and its application in
the preparation of N-acetylglucosamine

Yuling Zhou, Sijing Jiang, Nisha He, Guimin Zhang*

State Key Laboratory of Biocatalysis and Enzyme Engineering, Hubei Collaborative Innovation Center for Green
Transformation of Bio-Resources, School of Life Sciences, Hubei University, Wuhan 430062, Hubei Province, China

Abstract: Chitin is the second most abundant carbohydrate polymer in nature, but often discarded as wastes.
N-acetylglucosamine (GIcNAc), the final hydrolysate of chitin, is an important functional amino sugar compound
that can be used in medicine, healthcare, and skin care products with a great demand. Therefore, it is of great
significance to convert chitin to GlcNAc with high value added. Chitinase can specifically hydrolyze chitin to
produce high value-added N-acetylglucosamine, to replace chemical processing strategy, thus reducing
environmental pollution and improving product quality. This review briefly introduces specific features and
classification of microbial chitinases. Then, the roles, mode and yield of endochitinase, chitobiosidase, and
B-N-acetylglucosidase in the production of GIcNAc from chitin in recent years are elaborated, to provide references
for enzymatic production of GIcNAc.
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