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Figure S1. Effect of initial concentration of glutamic acid on the remained content of 

water in samples after lyophilization.

Figure S2. Effect of initial concentration of Glu-Pro on the yield of corresponding ARP 

after a combination treatment of lyophilization and thermal operation.
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Detail information about MS and NMR analysis: 

N-(β-D-Deoxyfructos-1-yl)-L-glutamic acid: The characteristic fragmentations of the 

molecular ion at m/z 310 were identified as m/z 292, 274, 226, 160 and 148, which 

were in agreement with the observation of other report. As expected, four methine 

moieties (in grey) and four methylene groups were detected (in black). The carbon atom 

chemical shifts of three CHOH moieties of fructose were at between 71.06 and 72.07 

ppm, whereas another two CH2 groups (C6 and C1) were shifted at 66.2 and 55.1, 

respectively. As for signals of 27.8 ppm and 36.1 ppm in black and 65.5 ppm in gray, 

they were methylene groups (C3’ and C4’) and methine group (C2’) of glutamate 

residue. The carbon atom resonance signals at 183 ppm and 175 ppm exhibit that they 

belong to two carboxylate groups of glutamate backbone. The single quaternary carbon 

of sugar moiety was shifted at 97 ppm.

N-(β-D-Deoxyfructos-1-yl)- β-alanyl-L-histidine: There were 6 carbon atoms derived 

from methine groups and 5 from methylene moieties; other 4 carbon atoms were 

defined as quaternary carbons, one of which corresponded to the second position carbon 

atom of sugar moiety (C2), the second and third one as carbonyl carbon atom and 

carboxylate carbon atom of peptide backbone, respectively, and the last one belonged 

to the imidazole group of histidine residue.


