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Experimental Section  

 

FŽƵƌŝĞƌ ƚƌĂŶƐĨŽƌŵ ŝŶĨƌĂƌĞĚ ƐƉĞĐƚƌĂ ;FTIRͿ͘ FTIR ƐƉĞĐƚƌĂ ǁĞƌĞ ĐŽůůĞĐƚĞĚ ŽŶ Ă BƌƵŬĞƌ TENSORϮϳ 
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ƐƉĞĐƚƌŽŵĞƚĞƌ͘  TŚĞ ĚƌǇ ƐĂŵƉůĞƐ ǁĞƌĞ ŐƌŝŶĚĞĚ ǁŝƚŚ ƐƉĞĐƚƌŽƐĐŽƉŝĐ ŐƌĂĚĞ ƉŽƚĂƐƐŝƵŵ ďƌŽŵŝĚĞ ĂŶĚ ƚŚĞŶ 

ĐŽŵƉƌĞƐƐĞĚ ŝŶƚŽ ĚŝƐŬƐ͘ 

IŶĚƵĐƚŝǀĞůǇ ĐŽƵƉůĞĚ ƉůĂƐŵĂ ŵĂƐƐ ƐƉĞĐƚƌŽŵĞƚƌǇ ;ICPͿ͘ FŝƌƐƚ͕ 800L hydrogel was soaked with 200 L 

Fe
2+ 

solution (10
-3

 M) for 30 min, then the supernatant was sucked out as sample 1; second, the 

hydrogel was soaked with 200 L EDTA solution (10
-4

 M) for 30 min, then the supernatant was 

sucked out as sample 2. The iron content in the supernatant sample 1&2 was quantified by Thermo 

iCAP 7400 ICP-OES. 

CǇƚŽƚŽǆŝĐŝƚǇ ĂƐƐĂǇƐ͘ SŵŽŽƚŚ ŵƵƐĐůĞ ĐĞůůƐ ;SMCƐͿ ǁĞƌĞ ƐĞĞĚĞĚ ŝŶƚŽ ǁĞůůƐ ŽĨ ĐĞůů ĐƵůƚƵƌĞ ƉůĂƚĞ ĂŶĚ 

ŝŶĐƵďĂƚĞĚ Ăƚ ϯϳ ΣC ŝŶ COϮ ŝŶĐƵďĂƚŽƌ ŽǀĞƌŶŝŐŚƚ͘ FŝƌƐƚ͕ ϭϬ ʅLͬǁĞůů ůĞĂĐŚ ůŝƋƵŽƌ ŽĨ LŶ-MĂŶ-GĞůŶ ŚǇĚƌŽŐĞůƐ 

ǁĂƐ ĂĚĚĞĚ ĂŶĚ ǁĂƐ ŝŶĐƵďĂƚĞĚ ǁŝƚŚ ĐĞůůƐ ĨŽƌ Ϯϰ Ś͘ NĞǆƚ͕ ϭϬ ʅL ϯ-;ϰ͕ϱ-DŝŵĞƚŚǇůƚŚŝĂǌŽů-Ϯ-ǇůͿ-Ϯ͕ϱ-

DŝƉŚĞŶǇůƚĞƚƌĂǌŽůŝƵŵ BƌŽŵŝĚĞ ;MTTͿ ƐŽůƵƚŝŽŶ ĂŶĚ ϵϬ ʅL ĨƌĞƐŚ ŵĞĚŝƵŵ ǁĂƐ ĂĚĚĞĚ ƚŽ ĞĂĐŚ ǁĞůů͕ ĂŶĚ 

ĐƵůƚƵƌĞĚ ĨŽƌ ĂŶŽƚŚĞƌ ϰ Ś͘ TŚĞŶ͕ ƚŚĞ ƐƵƉĞƌŶĂƚĂŶƚ ǁĂƐ ƌĞŵŽǀĞĚ ĂŶĚ ϭϬϬ ʅL FŽƌŵĂǌĂŶ ƐŽůǀĞŶƚ ǁĂƐ 

ĂĚĚĞĚ ƚŽ ĞĂĐŚ ǁĞůů͘ AĨƚĞƌ ƚŚĞ ĐƌǇƐƚĂůƐ ďĞŝŶŐ ĚŝƐƐŽůǀĞĚ͕ ƚŚĞ ĂďƐŽƌďĂŶĐĞ Ăƚ ϰϵϬ Ŷŵ ǁĂƐ ƚĞƐƚĞĚ ďǇ Ă 

BŝŽTĞŬ SǇŶĞƌŐǇͬHϭ ŵŝĐƌŽƉůĂƚĞ ƌĞĂĚĞƌ͘  

Figures and Captions 
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Figure S1. The structure of saccharides: (a) glucose, (b) galactose, (c) fructose, and (d) sorbose. 
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Figure S2. Fluorescent emission spectra of Tb
3+

-saccharides complexes with different concentration 

of saccharides upon 312 nm excitation: (a) Tb
3+

-glucose complex, (b) Tb
3+

-galactose complex, (c) 

Tb
3+

-fructose complex, and (d) Tb
3+

-sorbose complex. 

 

 

 

Figure S3. (a) Fluorescent emission spectra of Tb-Man complexes with different concentration of 

mannose upon 312 nm excitation. (b) Fluorescence intensity of Tb-Man complexes at 545 nm. (c) 

Fluorescent emission spectra of Eu-Man complexes with different concentration of mannose upon 

312 nm excitation. (d) Fluorescence intensity of Eu-Man complexes at 615nm. 
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FŝŐƵƌĞ S4. FT-IR spectra of mannose, Tb-Man complex and Eu-Man complex. 

 

 

FŝŐƵƌĞ S5. MALDI-MS spectrum of Eu-Man complex. 
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FŝŐƵƌĞ S6. (a&b) Fluorescent emission spectra of Tb
3+

, mannose and Tb-Man complex (a) and Eu
3+

, 

mannose and Eu-Man complex (b). (c&d) Fluorescent excitation spectra of Tb-Man complex (c) and 

Eu-Man complex (d). 

 

FŝŐƵƌĞ S7. (a&b) The decay curves of Tb-Man complex (a) and Eu-Man complex (b).  
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Figure S8. Fluorochromic responses of Tb-Man complex and Eu-Man complex upon metal ions with 

varied concentration: (a&c) 2×10
-4

 M, (c&d) 2×10
-5

 M. 

 

Figure S9. (a&b) Gradual decrease in the fluorescence intensity of Tb-Man complex (a) and Eu-Man 

complex (b) by increasing the concentration of Fe
2+

 ion. 
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Figure S10. (a) Fluorescent emission spectra of Tb-Man-Geln hydrogel with different concentration of 

gelatin upon 312 nm excitation. (b) Fluorescence intensity of Tb-Man- Geln hydrogel at 545 nm. 

 

Figure S11. (a&b) Fluorescence microscopy images of Tb-Man-Geln hydrogel (a) and Eu-Man-Geln 

hydrogel (b). Scale bar represents 60 m. 
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Figure S12. The rheology properties of gelatin (a) and Eu-Man- Geln hydrogel (b).  

 

Figure S13. (a&b) The decay curves of Tb-Man-Geln hydrogel (a) and Eu-Man-Geln hydrogel (b). 
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Figure S14. Fluorochromic responses of Tb-Man-Geln hydrogel upon mental ions with varied 

concentration: (a) 2×10
-3

 M, (b) 2×10
-4

 M, (c) 2×10
-5

 M, (d) The quenching efficiency upon mental 

ions with varied concentration. 
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Figure S15. Fluorochromic responses of Eu-Man-Geln hydrogel upon mental ions with varied 

concentration: (a) 2×10
-3

 M, (b) 2×10
-4

 M, (c) 2×10
-5

 M, (d) The quenching efficiency upon mental 

ions with varied concentration. 

  

 

 

 

 

 

Figure S16. FTIR spectra of Tb-Man complex, upon the addition of Fe
2+

 and upon the addition of 

EDTA. 
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Figure S17. (a) The recovered Tb-Man-Geln hydrogel by adding different concentration of EDTA upon 

adding Fe
2+

 with final concentration of 2×10
-4

 M. (b) The photographs of Tb-Man-Geln hydrogel in a 

Petri dish under 312 nm UV light: the fluorescence of original hydrogel (left); the fluorescence of 

hydrogel quenched by pressing fingerprint with Fe
2+

 ion (middle); and the fluorescence of hydrogel 

recovered by adding EDTA (right). (c&d) The recovered Eu-Man-Geln hydrogel by adding varied 

concentration of EDTA upon adding different final concentration of Fe
2+

: 2×10
-3

 M (c), 2×10
-4

 M (d). 
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