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Abstract: N-acetyl-8-D-glucosidase ( NAGase) is one of the main components of chitinolytic enzymes. In order to in-

vestigate the effects of disinfectants on chitinase in the

I fs B #3.2024-11-04 digestive tract of cultured fish, NAGase was extracted from
ESTE AREY HARABHA AT H (2023]011004) the intestinal tract of Japanese eel, Anguilla japonica. The
EB R AR (1966-) ) AR WL, #0%, ZENFHAE effects of ten disinfectants including methylene blue, po-

Pl 5 E M EOR BT (E-mail) ptljc660402@ si- tassium permanganate, copper sulfate, calcium oxide,

na.com formaldehyde, glutaraldehyde, ethanol, sodium hypochlo-
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rite, sodium dichloroisocyanurate, and trichloroisocyanuric acid (TCCA) on NAGase activities were studied by using the
kinetics method of enzyme-catalyzed reaction and kinetics method of enzymatic inhibition. Spatial conformation changes of
the NAGase influenced by disinfectants were determined through measuring their fluorescence emission spectrum. The results
showed that methlene blue and copper sulfate could activate the enzyme activity, while potassium permanganate had a strong
inhibitory effect on the enzyme activity in a certain range of mass concentration. 40. 0 mg/L of calcium oxide could lead to
losing the enzyme activity by 11.79 percentage points, and formaldehyde, glutaraldehyde, ethanol, sodium hypochlorite,
sodium dichloroisocyanurate and TCCA also had strong inhibitory effects on NAGase. The inhibitory effect of formaldehyde
on NAGase was reversible and was the non-competitive type. The inhibition constant (K;) of formaldehyde on the enzyme
was determined to be 1.43 mol/L. But the endogenous inhibitory effect of TCCA on NAGase was irreversible. Moreover, the
fluorescence emission intensity of the NAGase treated by formaldehyde was decreased obviously and the fluorescence emis-
sion peaks were red-shifted. The results indicated that the inactivation effects of formaldehyde on NAGase were caused by
the conformational changes and the microenvironment changes in active center of enzyme. But the fluorescence emission
spectrum of the NAGase treated by TCCA less than 100 pmol/L concentration had no obvious changes, indicating that TC-
CA had little effect on the conformation of NAGase. TCCA might oxidate the enzyme’ s sulthydryls or covalently bound to the
amino groups of enzyme, leading to the irreversible inactivation on NAGase. The results suggested that ten disinfectants have

great regulatory effects on the activities of NAGase in the intestines of Anguilla japonica. The result is instructive for the sci-

entific use of water disinfectants in fish culture.
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M\ H A 88 i ( Anguilla japonica) H P43 25 2 fb 31| —
FRREREME LT BT JL T Bulg, ARt N H A 68
bl 18 53 15 2 AL 3 55 —Fp LT BT il——NAGase , If:
W) 7 3 b LT G ) R AR 1 R T R S AT
2R JLT Bl SN IRA

IKARTH R ERIFE 2SR A T IR 2 ], B %
BB AT AE I W RER R A A BRI 43 Rl 43Ry
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VLA AR R A R |, P T R = 58 5 PR 1R ( TC-
CA) 55, {HJ2, STl HERIBR T REZs ik ks
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SRAGIMIRIN 1 TCCA IEn] LA E R 8Ue B Wk
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AR "™ I BRI ST A L o AR SN ) T
AR SYIR NAGase 77 HEF2MN . A DCIH BRI 28
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2R WK TG H B (K, ) 3 L g5 R I e 3
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MBI o IE NAGase B T AE A [7] ik i
(0~5.00 mol/L) H i FIA ] ¢ &£ (0~ 200 pmol/L)
TCCA YEF T WUHEE A B SRBE 7 227 nm P A NI
PG K ETE T, 4E290~ 410 nm K 78 BB 9 19
NAGase FETINTEN KPS MRHE NAGase F 15T
() R GRS AR AL A , 3B F I TCCA %) H A 6
i NAGase T 1152 (MR (M) 500,
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2.1 10 FiEEFIT B AR EBE NAGase i& RIS
L e — PP YR RIS B0, 7628 K a7 A
YT TERILE A S22, kKl
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3 Z e B T B R S o vk B A T, 6 IVA-
Gase WEPEANTZ G TF-22, TRl e T H 48
FRIHTER , FEBRIR AR BT Wk /N T 32. 0 mg/ LI, B
NAGase TE B B0 52 00 (P>0. 05) , Bl o it ik B2
BRI T BN S5 T R0, B vk B Ry 160. 0
mg/ LIBR IR HA 1] LA NAGase FHXF B 16 42 T 6. 14
AEG L A D A A K, R SRR K A
FITHTER, BRI M10. 0~40. 0 mg/ LNt &AL 45 %t
H A B NAGase 2% 30 H B b (%) 410 1 38007, Joi ot ¥k B
k1 40. 0 mg/ LIAEALES ATl NAGase AHXT NG 1 [
11,79 AN 43 A5, Bl 40 Ak 80 Jo dat v 8 34 K, FEXE VA-
Gase 1R FZ M A FITURES .
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A FIEEE B AR IR ; C. BRERM ; D A AkAS . RIRVNG FHREFR R 25 35 (P<0.05) ,
1 47 RESTIX B A8 N-ZBt-B-D-E B G & HE T ( NAGase ) iE R 2200

Fig.1 Effect of four common disinfectants on the activity of NAGase from Anguilla japonica
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mol/ L) F S 1] {iF NAGase AHX B PER#AR 38. 29 4
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FE R R TT i NAGase A% 4 F % 50. 50 4
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R ATREN  — A5 FURFREAF TCCA #R &S
FIA B 254 ,3 R H AR NAGase 15144
A5 5 A 25O (P 3) 2. 0 mmol/ LY YR SR BN
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431500 0. 10 mmol/ L B () — & S FURBREM A TC-
CA 1] 535 NAGase A li1E M FEAR 89. 87 4~ H 47
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H A B2 5 NAGase FIFNHIVE %000
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(Kl 4), ¥ 0 mol/L.0.5 mol/L, 1.0 mol/L, 2.0
mol/LAI 3.0 mol/L45 5 A VR BE T, 3/15 T 5 2%
FAZE TR AL B2, B o 55 8 o o W B ] St 2 G
R, RIS it FH e B0 M 1 K, A, 1) LR ]
AWIT R, KR T 4 R EHEVE T, A
() il o S VA B T 45 I 2 NAGase 16 PEZ M| 77

BEZEF (P<0.05) , Ui H EEH B E E B, NAGase
T PRS2 3 B4 ) 55 1 5 R B A L A9, AT 3R A T
— 21 [ Y e B R T A SRR T AR A TR
Vi R S H A B8 5 VA Gase 35 1 Ao A0 VR FH 2 T
W,
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bba
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B2 BEERMEEIYSFE AL N-Z 8 -6-D- S EEEHEE B ( NAGase ) & RN
Fig.2 Effects of aldehyde and alcohol disinfectants on the activity of NAGase from Anguilla japonica
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Fig.3 Effects of disinfectant-chlorinated on the activity of NAGase from Anguilla japonica
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2.4 EAEEX B ARLEH NAGase EAR T HHKH
=AU

H 7 8 i NAGase 75 [ i 5¢ 6 & SHIEAE 335.9
nm &b, 7E NAGase P UIR ¢ K B 61 4 4t 1< 3
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g 5L BB RRAR A3 (- 7) , 1. 00 mol/LE Al fifi NA-
Gase F5 [5G R SPE(E N % 34.23%, Bl
WREE RIS K NAGase #5190 & STI6E A 210
217,78 5. 00 mol/LHEEAE N, NAGase M52
JE S K B e % 335.9 nm ZTF8 % 342.0 nm
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Fig.4 Inhibitory mechanism of formaldehyde on NAGase from

Anguilla japonica
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Fig.5 Lineweaver-Burk plots for inhibitory effect of formalde-
hyde on the activity of NAGase from Anguilla japonica
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Fig.6 Determination of inhibition constants of formaldehyde

on the NAGase activity from Anguilla japonica

2.5 TCCA *f B Z48% NAGase ) i #1IE 1Y ] B
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Fig.7 Endogenous fluorescence emission spectra of NAGase

from Anguilla japonica in formaldehyde solution
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E;ur]

TCCA VEEEH 0~100 pmol/ LI}, NAGase #& 1)

28 TCCA fERYG , B IR I 2 6 R A s 1
M DOtk A RAEMNBIE (K 9), ME
TCCA HRFEERYIE K , NAGase & 11 5t 52 K S5 JiE
AR, 5 R A 5 G5 FE AR 1L, 100 pumol/L
TCCA AL NAGase 8 11 T 928 K 158 B B¢
5.25%, 1M #£1% TCCA kT NAGase I P C 3% K
82.80% ;X4 TCCA ¥ ¥ ¥k B T+ 2 200 pmol/ LA, fiff
AT PR GE T T 15.40%, /s
T KT 100 wmol/L¥K FE ) TCCA Xt H 7 8 figg

NAGase 5 H 25 M G52 AR /N,
3 %

KPR BRI C 82 AR K™ SR A E
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Fig.8  Determination of the inhibitory mechanism of tri-
chloroisocyanuric acid (TCCA) on NAGase from An-

guilla japonica
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Fig.9 Endogenous fluorescence emission spectra of NAGase

from Anguilla japonica in trichloroisocyanuric acid
(TCCA) solution
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