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For the international standard (ISO 3976:2006, "Milk Fat - Determination of the
peroxide number"), the principle is: the reaction of the peroxides in the milk powder
sample and ferrous chloride generates Fe**, and a red complex will be produced after
the reaction of Fe*" and ammonium thiocyanate. The content of the peroxides can be
calculated by iron complex absorbance. The specific steps are as follows: (1) Reagent
blank: The blank solution contains 9.90 mL of methanol/1-decanol/n-hexane (3:2:1,
v/v/v) mixture, 0.05 mL of ammonium thiocyanate aqueous solution (30 g/100 mL) and
0.05 mL of iron chloride solution (Cr:** = 1 mg/mL). The mixture is transferred to a
cuvette. After being placed for 10 minutes, the absorbance of the mixture is taken as
the reagent blank, Ei. (2) Sample blank: 0.33g of milk powder sample (Mo) is mixed
with 9.60 mL methanol/1-decanol/n-hexane (3:2:1, v/v/v) in a tube by gently mixing to
dissolve the fat of the sample. After being filtered, the supernatant is mixed with 0.05
mL ammonium thiocyanate. The solution is then transferred to a cuvette and placed for
10 minutes. The absorbance of the solution is taken as the sample blank (Eo'). Using
the formula Eo= Eo' X (M/Mo), the corrected absorbance blank of the sample can be
obtained, where: Eo is the absorbance value of the corrected blank of the sample; Eo' is
the absorbance blank value of the sample; Mo is the amount for the sample blank test;
and M is the amount of the test sample. (3) Sample test: 0.33g of milk powder sample
is weighed (M) and then added to 9.60 mL methanol/1-decanol/n-hexane mixture. After

being gently mixed to dissolve the fat in the sample, 0.05 mL of ammonium thiocyanate
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solution and 0.05 mL of ferrous chloride solution are added and mixed again. The
mixture is transferred to a cuvette, and placed for 10 minutes. The absorbance (E2) is
finally measured. (4) Absorbance coefficient: 0.5 mL, 1.0 mL, 1.5 mL, 2 mL, 3 mL, 4
mL and 5 mL ferric chloride standard solution (Cr®* = 0.01 mg/mL) are added to
different test tubes, respectively, to obtain a series containing 5 ug, 10 pg,15 pg, 20 pg,
30 pg, 40 pg and 50 pg of Fe** solution. Different volumes of methanol/1-decanol/n-
hexane are added to ensure the mixture volume of 9.9 mL in each tube. Then 0.05 mL
of ammonium thiocyanate solution and 0.05 mL of hydrochloric acid solution are added
and mixed. The obtained reaction mixture is transferred to a cuvette. They are closed
and allowed to stand for 10 min. The absorbance (EFE) of methanol/1-decanol/n-
hexane mixture in the standard solution is tested. As shown in following figure, the
linear regression equation Y = 0.0030+ 0.0260X can be obtained, where Y is the EFE
value; X is the amount of Fe**; 0.0030 is the intercept value; and 0.0260 is the value of
absorptivity (regression) coefficient. (5) Calculation results: Substituting the above
results into the formula, we can get: absorbance E of iron complex = E2-(Eo+E1). The
amount of Fe** is Mc=E/ b; The peroxide number PM = 0.5 Mc/55.84 M, and the unit

of peroxide number in the test is unified as mmol/kg.

Y=0.0030+0.0260X
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Figure S1. Calibration curve of spectrophotography
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Figure S2. The fluorescent emission spectra of CsPbBr; NCs (green line) and red shift of induced

by OLAM-I (orange-yellow line) in n-hexane/isopropanol (v/v)
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Figure S3. Maximal PL wavelength at different extraction times
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Figure S4. Maxmal PL emission wavelength of CsPbBrs NCs after the halogen exchange with

OLAM-I at different extraction temperatures
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Figure S5. Photo records of the colorimetric sensing for the peroxide number of powder milk

using CsPbBr3 NCs



Table S1 Extraction rate of fat using different organic solvents

mortar grinding -n- n-hexane dichloromethane/met n-hexane/

n-hexane [15 .
[15] hexane [16] /methanol hanol [15] isopropanol [17]

<10% 10% - 60% <80% <80% >80%




Table S2 Peroxide number, wavelength and wavelength shift of the standard samples

Standard samples 1 2 3 4 5 6 7 8 9

Peroxide number*
0.39 0.78 0.98 1.17 1.37 1.57 1.76 1.96
(mmol/kg)

wavelength (nm)  632.8 619.2 6026 5860 5766 563.0 5494 5300 51838

wavelength shift

136 302 468 562  69.8 834 1028 114.0
(nm)

*Peroxide numbers were detected using ISO 3976:2006.



Table S3 Reproducibility of the colorimetric sensing method

Approach Sample No. 1 2 3 4 5 6

Parallel extraction ~ wavelength (nm) 622.2 623.0 624.8 6242 623 624.8
for the same milk

RSD 0.16%
powder sample

Parallel sensing of  wavelength (nm) 623 624.8 6242 623.6 6232 623

the same extract RSD 0.11%
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