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Determination of detection limit:
The detection limit was calculated based on the fluorescence titration. To determine the S/N 

ratio, the emission intensity of probe 1 without hydrazine was measured by 20 times and the 

standard deviation of blank measurements was determined. 

The detection limit (CDL) of probe 1 for hydrazine was determined from the following 

equation: CDL = K × Sb1/S Where K = 2 or 3 (we take 3 in this case); Sb1 is the standard 

deviation of the blank solution; S is the slope of the calibration curve.

The detection limit (CDL) of probe 1 for hydrazine was determined from the following 

equation:

CDL = K × Sb1/S
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Where K = 2 or 3 (we take 3 in this case); Sb1 is the standard deviation of the blank solution; 

S is the slope of the calibration curve; Sb1 is the standard deviation of the blank solution; S is the 

slope of the calibration curve.

In aqueous solution: K=3, Sb1= 0.7850 (n=20), S=6.5367

CDL= K × Sb1/S

=3×0.7850/6.5367

=0.36 μM= 3.6×10-7 M

Table. S1 Summary of representative fluorescent probes for hydrazine

No Solvent Chemical structure pH E x/E m(nm) CDL

This Work DMSO:H2O = 9:1

Br
O

N

O

O
O

7.3 445/590 0.36 μM

1 DMSO:H2O = 9:1 ON O

CN

CN 3.7 510/639 0.70 nM

2 CH3CN:H2O = 9:1
N

O

O

O O

CF3

H

No 

mentioned
445/501 0.1 μM

3 DMSO:H2O = 3:7

NH2

N

O

O O
O

6.0 410/480 0.1 μM

4 DMSO:H2O = 1:1

O

O

O

ClCl

O

O

O

O

8.0 480/534 2.9 ppb

5 DMSO:H2O = 9:1
N

O

O

N
Br

4.5 740/820 0.81 ppb

6 DMSO:H2O = 3:2 O

Br

O

S

N
7.4 300/368 2.2 ppb

7 DMSO:H2O = 3:2 N
N

O

O

O

O

7.0 420/540 0.3 ppb

8 CH3CN:H2O = 9:1
O

N

O

O
Br

O
7.4 560/584 2 μM



9 EtOH:H2O = 9:1 N
N

O

O

O

O

O

OH

7.2 405/528 4.2 nM

10 MeOH:H2O = 1:1
O

O

O
Br

O
Br

O O 7.1 460/516 38.8 nM

11 CH3CN:H2O = 1:2 N

OOH

OH

O
7.4 390/560 2.7 ppb

12 DMSO:H2O = 9:1 O

O

O

O

O

7.4 370/540 320 ppb

13 DMSO:H2O = 7:3
OO

CHO

O

O 6.0 410/480 20 μM

14 DMSO NN

O

O

COOHO

O

N
NHO

- 320/500 -

15 DMSO:H2O = 9:1
O

O
O

O
Br 7.0 350/536 0.15 μM

16 H2O O

O

OO

O O
7.5 480/515 31 nM

17 DMSO:H2O = 4:1
N

O

I

7.4 585/706 0.17 μM

18 DMSO:H2O = 9:1 N

NC
CN

7.2 400/582 8.87 nM
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Fig. S1 The fluorescence spectra of probe 1 (10 μM) incubated with hydrazine (10 equiv) in DMSO-H2O (v/v, 9:1, 

8:2, 7:3, 6;4, 5:5, 4:6, 3:7, 2:8,1:9) at room temperature.
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Fig. S2 Emission spectra of probe 1 (10 μM) with the absence and presence of hydrazine (100 μM) in 

different solvents at room temperature.
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Fig. S3 Fluorescence emission of probe 1 (10 μM) upon the addition of different hydrazine-structure related 

potentials (100 μM) and 100 μM N2H4 in DMSO-H2O (9:1, v/v) solution (PBS, pH = 7.3, 15 mM). (a) Represents 

the addition of hydrazine or other amines to a solution of probe 1. (b) Represents the addition of hydrazine to the 

above solutions. (1. Blank, 2. Ethanolamine 3. Ethylenediamine, 4. n-Butylamine, 5.Ammonium hydroxide, 6. 

Hydroxylamine Hydrochlorid, 7. Ethylamine)

Fig. S4 1H NMR of probe 1



Fig. S5 13C NMR of probe 1

Fig. S6 MS of probe 1 with the absence of hydrazine



Fig. S7 (a) MS of probe 1 with the presence of hydrazine in methanol; (b) MS of probe 1 with the 

presence of hydrazine in methanol.
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