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Figure S1. 13C NMR spectra of starch-based nanoparticle with various
DMAEMA grafting.

Figure S2. Photographs of Pickering emulsions stabilized by starch-based
nanoparticles treated with pH 9 and pH 3 after 5 min.

Figure S3. In-time optical micrographs of droplets in the D-g-SNP stabilized
emulsion at pH 7.

Figure S4. Evolution of the surface coverage and emulsion index of D-g-SNP
stabilized emulsion (0.3 wt %, pH 9) as a function of storage time.

Figure SS. Size distribution and average size of droplets in stabilized Pickering
emulsion (1st, 2nd, 4th and 8th cycle)

Figure S6. SEM images of D-g-SNP treated with pH 3,7 and 9.

Figure S7. Rheological characterization of D-g-SNP dispersions and D-g-SNP
stabilized ethyl acetate-water emulsions prepared with different NaCl concentrations:
shear stress versus shear rate; viscosity versus shear rate.

Figure S8,9. Photographs of successive pH-responsible D-g-SNP stabilized
Pickering emulsion inversion using ether, n-butanol, n-hexane and petroleum ether as
the oil phase.

Figure S10. Gas chromatograms of (a) p-nitroaniline and (b) p-anisidine and
fitted standard curve.

Figure S11. Real-time data of Gas chromatograms in the p-nitroanisole
hydrogenation catalyzed by D-g-SNP/AuNP under different conditions.

Table S1. Element composition and calculated nitrogen composition of
monomers in starch-based nanoparticles

Table S2. Hydrogenation results of p-nitroanisole in D-g-SNP/AuNP stabilized

Pickering emulsion using other organic solvent as oil phase.
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Calculation of ®pyaEMA

Because of the limited grafting ratio, we assumed the mass of nanoparticle was
the same before and after the BIS grafting. Therefore, based on the area of protons, it

was easy to calculate the mass ratio of DMAEMA (wpmagma), according to the eq S1:

157-4

O pragma = % -100% (S1)

+
162.6B

where A is the sum of areas of methyl protons at 2.2 ppm; B is the sum of areas of H-
1 proton for anhydroglucose unit; 157 is the molecular weight of the DMAEMA; 162
is the molecular weight of the anhydroglucose unit.
Calculation of ®g;s and npyagma/Neis

Table S1. Element composition and calculated nitrogen composition of monomers in starch-

based nanoparticles

®(%)
Sample
C H S N N-DMAEMA N-BIS

SNP 3949 7.17 0.00 0.02 0 0
SNP-BIS 39.89 720 0.00 0.11 0 0.09
SNP-BIS-DMAEMA-1  40.02 7.33 0.00 0.16 0.05 0.09
SNP-BIS-DMAEMA-2 4092 743 0.00 0.36 0.26 0.08
SNP-BIS-DMAEMA-3 40.82 7.42 0.00 0.38 0.28 0.08

SNP-DMAEMA 39.73 721 0.00 0.03 0.01 0

The characteristic peaks at 6.0-6.2 ppm should be the protons in H,C=CH-for
BIS, but they were always too vague to identify from 1H NMR due to the trace
amount.! Meanwhile, the areas of the multiple hydrogen atoms could not be used in
the quantitative calculation. For this reason, the elementary analysis was conducted as
an assistance for detecting the mass ratio of total nitrogen content in the samples (oy),

according to the previous reports> 3. As shown in Table S1, the increase in @y from
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0.02% to 0.38% was due to the various degrees of monomer grafting, thus
approximately mass ratios of nitrogen content for monomers (sum of ®n.pmagpma and
on.prs) wWere determined according to the difference in the nitrogen content before and
after grafting. Based on that, the mass ratio of BIS (wgis) and the molar ratio of

DMAEMA to BIS (npmaema/npis) were determined as follows and shown in Table 2.

14
Ov-ouisn =57 o )
Oy_pis = Oy =0.02 =0y _py14p0y (S3)
154
Owis = On-pis "5 14 (S4)
154-w
nDMAEMA/nBIS = W
COB]S (SS)

where 154 is the molecular weight of the BIS; 14 is the molecular weight of the

nitrogen atom.

S4



SNP

|
SNP-BIS-DMAEMA-1 | | i Il

'|UW "“'u" | l 1 | } ‘f
w.p’ Wiy Y Tt U ey f\ |l uL \M"\ M“I

r'r

SNP-BIS-DMAEMA-2
Y TR T AT VL ey
SNP-BIS-DMAEMA-3 WWW\W %V'J\WW'

I L) 1
105 100 95 85 80 75 65 60 55 ppm

"f‘»‘“’”".'v"x'\f‘«“f' i V\,"MW«V\’\N'a“\’m,,‘";.‘:' ,‘l‘ ‘I\" Iy W

Figure S1. 3C NMR spectra (105-95, 85-75, 65-55 ppm) of starch-based nanoparticle with
various DMAEMA grafting

The C-1 of glucose in the a-1,4-repeat units of starch appears at around100
ppm.* The C-1 signals of the internal glucosyl units of starch-based nanoparticle with
various DMAEMA grafting (SNP-BIS-DMAEMA-1 to 3) became broader than those
of pristine starch-based nanoparticle (SNP) in Figure S1, suggesting that the
substitution occurred at O-2 and that the O-2 substituent affected the chemical shift of
the neighboring C-1.# Moreover, additional resonances were noted at 80-81 ppm, the
resonance from C-4 of internal glucosyl units in starch suggesting that monomers
were substituted at the neighboring O-3 position in starch-based nanoparticle.*3
Interestingly, no obvious changes was observed in the signal at 60-62.5 ppm, which
arose from C-6. We concluded that substitution mainly occurred at O-2 and O-3 and

not at 0-6.
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Figure S2. Photographs of Pickering emulsions stabilized by starch-based nanoparticles

treated with pH 9 and pH 3 after 5 min.
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Figure S3. In-time optical micrographs of droplets in the D-g-SNP stabilized emulsion at pH 7

(a:1min, b:5min, ¢:10min, d:20min).
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Figure S4. Evolution of the surface coverage and emulsion index of D-g-SNP stabilized emulsion

(0.3 wt %, pH 9) as a function of storage time.
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Figure S5. Size distribution and average size of droplets in stabilized Pickering emulsion (1st, 2nd,

4th and 8th cycle)
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-g-SNP treated with pH 3,7 and 9.

Figure S6. SEM images of D
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Figure S7. Rheological characterization of D-g-SNP dispersions (a, b) and D-g-SNP stabilized

ethyl acetate—water emulsions (c, d) prepared with different NaCl concentrations: (a, ¢) shear

stress versus shear rate; (b, d) viscosity versus shear rate. The pH value of water was 9.

S11



Ether Run 1

H+

Run 4

u

Run 1
N-butanol o

Run 4 Run 8

Figure S8. Photographs of successive pH-responsible D-g-SNP stabilized Pickering emulsion

inversion using ether or n-butanol as the oil phase (Ist, 2nd, 4th and 8th cycle)
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Figure S9. Photographs of successive pH-responsible D-g-SNP stabilized Pickering emulsion

inversion  using  n-hexane and  petroleum ether as the oil  phase
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Figure S10. Gas chromatograms of (a) p-nitroaniline and (b) p-anisidine and fitted standard curve.
We prepared two standard solutions in different concentrations, and obtained two
standard chromatograms. The linear relation between peak areas and concentrations
was fitted and characterized by the regression equation as inserted photograph. The

accuracy of this equation could be quantified by correlation coefficient, which was
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higher than 0.99. From the chromatogram of catalysis reaction, the amount of
aromatic nitro-/amino- compounds could be measured through peak area (in grey
shadow zone). In virtue of regression equation, the concentration of aromatic nitro-
/amino- compounds could be readily figured out. The calculation of yield was based

on:

Yield = Conversion rate (%) - Selectivity (%) (S6)
where the conversion rate is the ratio of substrates that are involved in the
reaction to the whole number of substrates, while selectivity is the ratio of desired

products to the whole number of obtained products.
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Figure S11. Real-time data of Gas chromatograms in the p-nitroanisole hydrogenation catalyzed
by D-g-SNP/AuNP under the (a) monophase system, (b) planar interface system with 300rpm and

(c) 900rpm, as well as (d) Pickering emulsion system.
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Table S2. Hydrogenation results of p-nitroanisole in D-g-SNP/AuNP stabilized Pickering

emulsion using other organic solvent as oil phase.

o) . Runl Run2 Run4 Run8
rganic

solvents  Time(h) Yield(%) Time(h) Yield(%) Time(h) Yield®%) Time(h) Yield(%)

Ether 1.5 96.3 1.5 95.3 1.5 92.3 1.5 87.2
N-butanol 2 97.2 2 96.2 2 93.2 2 86.9
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