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Figure S1 TEM image of Co-NC.
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Figure S2 TEM images of (a-b) ZIF-8 and (c-d) Co@ ZIF-8.
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Figure S3 TEM images of NC.
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Figure S4 Effect of (a) pH and (b) temperature on the Co-NC catalyzed oxidation of TMB.
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Figure S5 Time-dependent absorbance changes of the reaction solutions at different Co-NC concentrations.
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Figure S6 UV-Vis absorption spectra of the TMB oxidation systems in the absence of catalyst (Control), and in the presence of pristine NC or Co-NC nanozyme.


[image: ]
Figure S7 Verification of the non-H2O2 generation pathway during the Co-NC catalytic process. (a) Photographic illustration of the verification experiment. (b) The corresponding UV-Vis absorption spectra. The absence of the characteristic blue product (grey line) confirms that no free H2O2 was generated in the Co-NC-catalyzed oxidation system. The subsequent addition of external H2O2 triggered a distinct colorimetric response (blue line), serving as a positive control.
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Figure S8 Lineweaver-Burk double reciprocal plot for the Co-NC-catalyzed oxidation of TMB.

[bookmark: _Hlk105515418][bookmark: _Hlk105491938]Table S1 Kinetic parameters of the Co-NC and other Co-based catalysts
	Sample
	Km (mM)
	Vmax (M·s-1)
	Ref.

	CoRu/G
Co3O4 nanoparticles
	0.015
0.051
	21.5×10−8
3.30×10−8
	[1]
[2]

	MnCo2O4
	0.009
	6.04×10−8
	[3]

	Natural HPR/H2O2
	0.434
	10.0×10-8
	[4]

	Co(OH)2 nanocages
	0.362
	6.06×10-8
	[5]

	Co nanoparticles/H2O2
	5.09
	9.98×10−8
	[6]

	NiCo2O4/H2O2
	0.142
	2.22×10−8
	[7]

	CoNPs/MC/H2O2
	0.39
	13.4×10−8
	[8]

	Co/C nanohybrid
	0.071
	23.2×10-8
	[9]

	C-CoCu-HNC
	0.0741
	2.56 × 10−8
	[10]

	Co-NC
	0.234
	9.83× 10−8
	This work





Table S2 Comparison of various HQ assays
	Method
	Mode
	Materials
	Detection range (μM)
	LOD (μM)
	Ref

	Electrochemical
	Turn-on
	Au-Pd nanoflower/rGO
	1.6-100
	0.5
	[11]

	Fluorometry
	Turn-off
	CdTe QDs
	0.5-500
	0.5
	[12]

	Colorimetry
	Turn-off
	FeCo@C
	0–30
	0.8
	[13]

	Colorimetry
	Turn-off
	MnO2@CuAl-CLDHs
	1–100
	0.183
	[14]

	Colorimetry
	Turn-off
	CoFe LDH/H2O2
	0–500
	2.2
	[15]

	Colorimetry
	Turn-off
	Fe-CDs/H2O2
	2–15
	0.282
	[16]

	Colorimetry
	Turn-off
	SA-Pt/CN
	1–10
	0.07
	[17]

	Colorimetry
	Turn-on
	Co-NC
	0–100,100–400
	0.26
	This work
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Figure S9 The absorbance at 507 nm recorded in the presence of HQ, phenol, and various interfering inorganic ions.
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Figure S10 Effect of the enzymatic hydrolysis time on the absorbance of the cascade sensing system.
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Figure S11 Effect of the enzymatic a-Arbutin concentration on the absorbance of the cascade sensing system.

Table S3 Comparison of various methods for the determination of α-Glu
	Materials
	Method
	Detection range
(U/mL)
	LOD (mU/mL)
	Ref

	pAPG-AuNPs
	Electrochemical
	0.01–1.3
	5
	[18]

	b-CDs
	[bookmark: OLE_LINK124]Fluorometry
	0.13–6.7
	36
	[19]

	Si QDs-MnO2
	Fluorometry
	0.02–2.5
	7
	[20]

	Magnetic nanospheres
	Fluorometry
	0.4–1.7
	23
	[21]

	AgInZnS QDs
	Fluorometry
	0.01–0.16
	7.3
	[22]

	MnO2 NS/OPD/AuNCs
	Fluorometry
	0.2–8
	30
	[23]

	β-CD-CQDs
	Fluorometry
	0.01–0.06
	0.6
	[24]

	CDs
	Fluorometry
	0.2–10
	10
	[25]

	PBA-CQD
	Fluorometry
	1.14–17.35
	0.33
	[26]

	F-PDA-CoOOH
	Fluorometry
	0.002–0.08
	1.65
	[27]

	Fe NZs+NCDs
	Fluorometry
	0.005–0.1
	2.4
	[28]

	AuNCs
	Dual-channel
	Colorimetry:0.25–0.95
Fluorometry: 0.25–0.95
	21
12
	[29]

	Si CNPs
	Dual-channel
	Colorimetry: 0.006–3
Fluorometry: 0.006–2.1
	4.6
3.2
	[30]

	Tb-CuGMP NPs
	Dual-channel
	Colorimetry: 0.004–0.03
Fluorometry: 0.002–0.1
	2.1
0.51
	[31]

	AuNPs-I--Cys-GOx
	Colorimetry
	0.0025–0.05
	1
	[32]

	Cu-N-C
	Colorimetry
	0.00025 to 0.008
	0.09
	[33]

	SA-Pt/CN
	[bookmark: _Hlk99439010]Colorimetry
	0.01–8
	3.8
	[17]

	pAPG-AuNPs
	Colorimetry
	0.01–1.1
	4
	[34]

	f-FeNC
	Colorimetry
	0.005–0.04, 0.04–0.1
	0.27
	[35]

	Co-NC
	Colorimetry
	0.001–0.08, 0.08–0.3
	0.19
	This work



Table S4 Determination of α-Glu activity in real samples
	Sample
	Added (mU/mL)
	Found (mU/mL)
	Recovery (%)
	RSD (n = 3, %) 

	Serum 1
	0
	−
	−
	1.3

	
	30
	30.34
	101.1
	4.2

	
	60
	58.24
	97.1
	3.5

	Serum 2
	0
	−
	−
	2.1

	
	30
	31.42
	104.7
	5.6

	
	60
	61.73
	102.9
	4.4
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