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Table S1. Binding Energies (eV) and Assignment/Quantization of XPS Spectral

Bands
Element C 0] N
Percentage 9.97 38.84 3.60
Peak(eV) 2845 2851 286.1 287.2 288.1 531.2 532.3 399.9 401.2
. Cc-C C-OH 0=C C-OH
Assignment C-N C=0 0-C=0 Nronpr Npr
C-H C-0-C 0-C=0 C-0-C

Percentage 4.74  0.89 2.53 0.54 1.27 23.65 15.19 1.06 2.54

The C 1s peak was resolved into five component peaks, i.e., the peak at 284.5 eV
(4.74%) can correspond to the C-(C/H) from lipids or amino acid side chains, the peak
at 286.1 eV (2.53%) to C-OH or C-O-C from alcohol, ether, or phenol, the peaks at
285.1 (0.89%), 287.2 (0.54%) and 288.1 eV (1.27%) to C-N from amine or amide,
C=0 from carbonyl, O-C=0 from carboxylic acid, carboxylate, or ester, respectively
(e.g., Badireddy et al., 2008; Yuan et al., 2011; Yin et al., 2015). The O 1s peak at
531.2 eV (23.65%) can be attributed to C=0O or O-C=0 from carboxylic acid,
carboxylate, carbonyl, or amide (Sun et al., 2009; Yuan et al., 2011). The second O 1s
peak at 532.3 eV (15.19%) is associated with C-OH or C-O-C from alcohol, acetal,
and hemiacetal (Sun et al., 2009; Yuan et al., 2011). The N 1s peak at 399.9 eV can be
assigned to nonprotonated nitrogen (Nnonpr, 1.06%) from amines and amides, whereas
another peak at 401.2 eV to protonated amines (N, 2.54%) from amino acids or

aminosugars (Yuan et al., 2011; Yin et al., 2015).
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Table S2. The analysis results of amino acids (mg/L)

Amino acids Asp Thr Ser Glu

Gly

Ala

Cys

Val

Pro

Met

lle

Leu

Tyr

Phe

Lys

His

Arg

Uninoculated
culture 96.15 116.15 128.85 329.2
medium

56.25

182.95

29.6

177.25

28.65

108.05

123.25

651.45

137.9

330.6

459.55

41.2

304.3

LMW
component 5.6 1.5 8.65 125

solution

37.95

215.05

55.45

141.55

219.9

129.85

7.65

9.6

181.9

342.7

389.8

4.2

17.15
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Figure S1. XRD patterns of the samples synthesized for 3 h in the (a) LMW

component solution and (b) SEPS solution.
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Figure S2. FT-IR spectrum of the sample synthesized for 3 h in the LMW component

solution (a) and deionized water (b).
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Figure S3. TG-DTA curves of the sample synthesized for 3 h in the LMW component

solution (a) and deionized water (b).
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Figure S4. XRD pattern of the sample synthesized for 3 h in the BEPS solution.
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