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Fig. S1. Raman spectrum of TCNFs.
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Fig. S2 Nitrogen adsorption-desorption isotherms of CNFs (A) and TCNFs (B); Inset 

is the pore size distribution, respectively.
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Table S1 Physicochemical parameters of TCNFs nanohybrids.

Sample SBET (m2g-1) Vt (Lg-1) Smic (m2g-1) Vmic (mLg-1) d (nm)

TCNFs 

CNFs

169.2

135.6

0.2885

0.2352

57.3

46.5

0.0786

0.0758

3.8

4.2

Fig. S3 CV curves (A) and EIS plots (B) of bare GC, CNFs and TCNFs.
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Fig. S4 CVs of individual determination of three analytes at bare GC (A), CNFs (B), 

TiC NPs (C) and TCNFs (D) in 0.1 M PBS (pH 3.5) containing of 0.5 mM AA, 0.2 

mM DA and 0.8 mM UA at 50 mVs−1.
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Fig. S5 (A) DPVs of a mixture of 0.2 mM AA, 0.1 mM DA and 0.15 mM UA at 

TCNFs in 0.1 M PBS of various pHs. Plots of pH vs peak current (B) and Epa (C) of 

AA, DA and UA.
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Fig. S6 Cyclic voltammograms of TCNFs in 0.1 M PBS (pH 3.5) containing 1.0 mM 

AA (A), 0.2 mM DA (B) and 0.5 mM UA (C) at various scan rates. Plots of anodic 

peak currents (ipa) of AA (D), DA (E) and UA (F) vs scan rate.
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Scheme S1. A scheme to illustrate the reaction mechanism of AA, DA and UA at 
TCNFs.
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Fig. S7 DPV responses of TCNFs in 0.1 M PBS (pH 3.5) containing 500 μM AA, 5 

μM DA and 250 μM UA with successive addition 0.1 M of KNO3, MgSO4, ZnSO4, 

CaCl2, glucose, lactose, sucrose, fructose and mannose.
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Table S2 Performances of different electrodes for simultaneous detection of AA, DA and UA.

Electrodes           Peak separation (mV)             Linear range (μM)              Detection limit (μM)          Ref.

ΔE1       ΔE2        ΔE         AA      DA        UA         AA       DA      UA

GO/MWNT

Pt NS/C60

PdPt/rGO

PdAg/Rgo

HNP-PtTi

NiCu/C

GEF/CFE

e-FGP

PG

PM-GR

TCNFs

240

176

184

204

200

150

210

-

180

140

250

70

132

116

128

140

130

100

-

130

200

170

310

308

300

332

340

280

310

-

310

340

420

5-300

10-1800

40-1200

1-4100

20-1000

20-2500

74-2305

20-400

9-2314

75-2275

1-1500

5-500

0.5-212

4-200

50-112

4-500

0.25-40

1.4-126

0.5-35

5-710

12-278

0.05-160

3-60

9.5-1187

4-400

3-186

10-1000

0.5-110

4-371

0.5-35

6-130

4-250

1-875

1.0

0.43

0.61

0.19

24.0

5.0

73

2.0

6.45

18

0.3

1.5

0.07

0.04

0.02

3.2

0.01

1.4

0.02

2.0

0.63

0.02

1.0

0.63

0.1

0.65

5.3

0.1

4.0

0.01

4.82

0.59

0.3
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Table S3 Determination of AA in vitamin C tablets, DA in injection solution and UA 

in human urine sample using standard addition method.

Determined (μM) Added (μM) Found ( μM) Recovery (%) RSD (%)

AA in vitamin C tablets

DA injection solution

Human urine samples

48.56

5.10

12.10

50.00

100.00

200.00

20.00

50.00

100.00

100.00

200.00

300.00

98.68

147.88

247.15

24.78

55.25

153.06

110.12

209.05

305.21

100.12

99.54

99.43

98.73

100.27

98.68

98.21

98.56

97.79

3.2

2.9

3.5

3.1

3.7

2.8

3.4

3.1

3.8
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