
S1 

 

Supporting Information 

Selective Colorimetric Detection of Hydrogen Sulfide Based on 

Primary Amine-Active Ester Crosslinking of Gold Nanoparticles  

Zhiqin Yuan,
†,‡

 Fengniu Lu,
§
 Meihua Peng,

₸
 Chia-Wei Wang,

†
 Yu-Ting Tseng,

†
 Yi Du,

‖
 Na Cai,

‡
 Chia-

Wen Lien,
†
 Huan-Tsung Chang,

*,†
 Yan He

*,‡
 and Edward S. Yeung

‡
 

†
. College of Chemistry and Chemical Engineering, College of Biology, State Key Laboratory of Chemo/Biosensing and 

Chemometrics, Hunan University, Changsha 410082, P. R. China. 
‡
. Department of Chemistry, National Taiwan University, 1, Section 4, Roosevelt Road, Taipei 10617, Taiwan. 

§
. International Center for Materials Nanoarchitectonics (MANA), National Institute for Materials Science (NIMS), 1-2-1 

Sengen, Tsukuba 305-0047, Japan. 
₸
. Metabolic Syndrome Research Center, The Second Xiangya Hospital of Central South University, Changsha 410011, P. R. 

China. 
ǁ
. Inspection and Testing Center for Agro-product Safety and Environment Quality, Institute of Applied Ecology Chinese 

Academy of Sciences (IAE CAS) Add:72 Wenhua Road, Shenyang 110016, P. R. China. 

 

Email: yanhe2021@gmail.com 

Email: changht@ntu.edu.tw 

  



S2 

 

  

 

        Figure S1. Absorption spectra of as prepared C-AuNPs and AE-AuNPs. 
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Figure S2. ESI-MS spectra of reduced TAD. The calculated mass peak using isotope pattern software of 

reduced TAD with H
+
 is 391.125. Inset image is the corresponding chemical structure.  
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Figure S3. MALDI-TOF mass spectra of C-AuNP, AE-AuNP, and AE-AuNP with H2S.  

 

  

* 40

226.841
* 40%

* 40%

220 222 224 226 228 230 232 234

N

O

O

HS O

O

C-AuNP

AE-AuNP

AE-AuNP

+ 

H2S

220      222       224        226       228       230       232   m/z

226.8

In
te
n
si
ty
 (
a
.u
.,
 1
0
4
)

3

2

1

0

3

2

1

0

3

2

1

0

4

150.9184

150.9274

149 150 151 152 153 154

HS OH

O
HO O

C-AuNP

AE-AuNP

AE-AuNP

+ 

H2S

149             150     151         152         153         m/z

150.9

150.9

In
te
n
si
ty
 (
a
.u
.,
 1
0
4
)

2

1

0

2

1

0

2

1

0

* 40%_sample1-2_RP\0_F1\1\1Ref, "Baseline subt."

* 40%_sample2_RP\0_C11\1\1Ref, "Baseline subt."

284.912
* 40%_sample3-2_RP\0_E11\1\1Ref, "Baseline subt."

280 281 282 283 284 285 286 287
m/z

HS
N
H

H
N

SH

O

O

284.9

280          281          282           283           284          285           286          287       m/z

C-AuNP

AE-AuNP

AE-AuNP

+ 

H2SIn
te
n
si
ty
 (
a
.u
.,
 1
0
4
)

0.75

0.5

0.25

0

0.75

0.5

0.25

0

0.75

0.5

0.25

0

b 

 

a 

d 

 

c 



S5 

 

 

Figure S4. FTIR spectra of C-AuNPs (black), AE-AuNPs without (blue) and with (red) addition of H2S.   
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Figure S5. (a-c) Absorbance ratio (A720/A520) of AE-AuNPs upon adding H2S with different pH values, 

ester/azide ratio, and thiolate spacers. (d) Chemical structures of thiolated probes and spacers. (e) 

Absorbance ratio (A720/A520) of AE-AuNPs upon adding various concentrations of NaCl. (f) Time-

dependent absorbance ratio (A720/A520) of AE-AuNPs in the absence and presence of 8 µM H2S.  
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Figure S6. Increasement of absorbance ratio (∆(A720/A520)) of AE-AuNPs upon adding 10 µM H2S in 

the presence of 1 mM anions or thiolates. 
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Figure S7. Absorption spectra of AE-AuNPs solution with addition of various concentrations of H2S in 

lake water samples (from bottom to top, 0, 0.5, 1, 2, 5, 6, 7, 8, 9, 10, 15, 20, and 30 µM). 
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