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S.1 Experimental section
S.1.1 Materials and Instruments
[bookmark: _Hlk134793059]Sea cucumber peptides (SCPs, cosmetic grade) were purchased from Shaanxi Benhe Biological Engineering Co. Commercially available medical hydrogen peroxide (about 3%) were purchased from Shenzhen Quickan Pharmaceutical Co. Sulfuric acid, hydrochloric acid, potassium permanganate, were purchased from Alfa Aesar Chemical Co. Hydrochloric acid was purchased from Toshii Kasei Industrial Development Co. Ltd. Sodium chloride, sodium hydroxide, sodium carbonate anhydrous, sodium hydroxide, sodium chloride were purchased from Hubei Guang'ao Biotechnology Co. All reagents were analytical grade and used without further purification. Deionized water was self-made.
Gas Chromatograph-Mass Spectrometer (7890A-5975C),; Eelectric-Thermostatic water bath(DZKW-S-8),; Kjeldahl nitrogen analyzer, freeze dryer (K9860),; Midea refrigerator(BCD-112CM),; Sartorius Electronics Balance(BSA224S-CW),; Freeze Dryer(LGJ-10C),; graphite disintegrator, a batch of glass containers.
S.1.2 Calibration of commercially available medical-grade hydrogen peroxide
[bookmark: _Hlk136437048]Determination of medical hydrogen peroxide was calibrated by potassium permanganate titration. Prepare potassium permanganate, sulfuric acid and sodium oxalate solution: add 500.0 mL of distilled water to the beaker, followed by 1.7019 g of KMnO4, heat and keep boiling for 10 min, left to stand until the temperature drops, filter through a funnel after 2 days and store in a brown reagent bottle; Add 80.0 mL of 98% sulfuric acid to the beaker, then slowly add 420.0 mL of distilled water. Cool and set aside; Take 1.6810 g of Na2C2O4 in a volumetric flask and dilute with water to 100 mL.
Calibration of potassium permanganate with sodium oxalate: add 10.0 mL of Na2C2O4 and 10 mL of H2SO4 solution to the beaker, then add 40.0 mL of distilled water and start the titration by adding KMnO4 solution to the burette after maintaining the temperature at 75-85 ℃. After the solution changes from colorless to pink and does not change color for 30 min. The concentration of potassium permanganate is calculated using Equation S1.
        (S1)
Where V1 and V2 (mL) are the volume of KMnO4 standard solution consumed in non-blank or blank, CKMnO4 (mol/L) is the KMnO4 standard titration solution concentration, mNa2C2O4 (g) is the quality of Na2C2O4, MNa2C2O4 is the relative molecular mass of Na2C2O4 (g/mol) and VNa2C2O4 (mL) is the volume of Na2C2O4.
Dilute the medical hydrogen peroxide solution 10 times: add 10.0 mL of medical hydrogen peroxide in a volumetric flask, then add distilled water to 100.0 mL scale line, shake well and set aside. Potassium permanganate determination of hydrogen peroxide: after adding 10.0 mL of H2O2 solution, 10.0 mL of H2SO4 solution and 40.0 mL of distilled water in a beaker, add KMnO4 solution to the burette for titration. When the solution changes from colorless to pink and does not change color for 30 min. The concentration of hydrogen peroxide is calculated using Equation S2.
       （S2）
Where V3 and V4 (mL) are the volume of KMnO4 standard solution consumed in non-blank or blank, CKMnO4 (mol/L) is the KMnO4 standard titration solution concentration, CH2O2 (mol/L) is the hydrogen peroxide concentration and VH2O2 (mL) is the volume of H2O2.
In the H2SO4 concentration of 3 mol∙L-1, three titration volumes with sodium oxalate were 22.5 mL, 22.6 mL, 22.5 mL, and the potassium permanganate concentration was 0.022 mol∙L-1. The permanganate titration of peroxide was 14.6 mL, 14.6 mL, 14.8 mL, and the final concentration of medical peroxide was determined to be 816 mmol∙L-1. Volume fraction is 2.8%. The experimental results are shown in Table S1 and Table S2.
[bookmark: _Hlk138418378]Table S1. KMnO4 concentration calibration results
	Projects
	Measurement times

	
	1
	2
	3

	Volume of KMnO4 consumed by titration (mL)
	22.5
	22.6
	22.5

	Calibration of KMnO4 concentration (mol·L-1)
	0.0223
	0.0222
	0.0223

	Average value of KMnO4 concentration (mol·L-1)
	0.0223


Table S2. H2O2 concentration calibration results
	Projects
	Measurement times

	
	1
	2
	3

	Volume of KMnO4 consumed by titration (mL)
	14.6
	14.6
	14.8

	[bookmark: _Hlk135593326]Calibration of H2O2 concentration (mol·L-1)
	0.8125
	0.8125
	0.8236

	Average value of H2O4 concentration (mol·L-1)
	0.8162


[bookmark: _Hlk135817515]3% hydrogen peroxide and water dilution in 1:2 (1:10, 1:50 or 1:200) ratio, and the concentration of the obtained solution was determined as 407.0 mmol∙L-1, 81.6 mmol∙L-1，16.3 mmol∙L-1，4.1 mmol∙L-1.
S.1.3 Deodorization of SCPs by using hydrogen peroxide 
Add 2 mL deionized water to dissolve 1g SCPs powder in a beaker, take 3 mL of hydrogen peroxide of different concentrations into the beaker, stir thoroughly to dissolve, put it in a constant temperature water bath and process for the corresponding time. The treated samples were freeze-dried to get lyophilized powder, which was kept in a cool and dry place for subsequent experiments.
S.1.4 Sensory evaluation
[bookmark: _Hlk135087796][bookmark: _Hlk135088271][bookmark: _Hlk135087433][bookmark: _Hlk135087941]Sensory evaluation for fishy odour intensity was carried out according to the method of Sae-leaw and Benjakul using 10 trained panelists with the ages of 25-32. Prior to the evaluation, the panelists were trained three times a week. Panelists were trained with standards for two sessions as described. The procedure was conducted as described by Sae-leaw and Benjakul. Before the test, 20 mL hydrolysate samples obtained by S.1.3 were placed in a sealable plastic cup. The panelists were asked to open the sealable cup and sniff the head space above the samples in order to determine the intensity of fishy odour, with 1 indicating no odor, similar to deionized water, and 5 indicating an extremely strong odor, similar to untreated hydrolysate (Table 1). 
[bookmark: _Hlk121736540][bookmark: _Hlk121736230]S.1.5 Single-factor experimental design
According to the operation procedure of S.1.3, the effects of 816.2 mmol∙L-1, 407.0 mmol∙L-1, 81.6 mmol∙L-1, 16.3 mmol∙L-1 and 4.1 mmol∙L-1 of medical hydrogen peroxide on the deodorization of SCPs were studied under the conditions of 25 ℃ reaction temperature for 20 min. Likewise, the effect of reaction time of 5 min, 10 min, 20 min, 30 min and 60 min on the deodorization effect of SCPs were studied under the conditions of 81.6 mmol∙L-1 of medical hydrogen peroxide and 25 ℃ reaction temperature. The effect of reaction temperature of 25 ℃, 30 ℃, 35 ℃, 40 ℃ and 45 ℃ on the deodorization effect of SCPs were investigated under the conditions of 81.6 mmol∙L-1 concentration of commercially available medical hydrogen peroxide and 20 min reaction time according to the operation procedure of S.1.3.
S.1.6 Deodorization orthogonal test design:
A (the configured concentration of medical hydrogen peroxide), B (deodorization time) and C (deodorization temperature) were used as independent variables and Y (deodorization effect of SCPs) was used as the dependent variable in a three-factor five-level L25 (35) orthogonal test.
[bookmark: _Hlk121737926][bookmark: _Hlk121738420]S.1.7 Determination of total nitrogen
Referring to the method of GB/T 5009.5-2016 for the determination of total nitrogen in the samples, add 4 g of SCPs original sample and 4 g of SCPs treated sample to the digestion tube respectively, and 0.3 g of copper sulfate pentahydrate and 3 g of potassium sulfate each were added as catalysts. 10 mL of concentrated sulfuric acid was drawn into each of the 2 digestion tubes, and a small funnel was placed at the top of each digestion tube. The digestion tubes containing the SCPs sample were placed on the graphite digestion apparatus and heated in a curve. The heating process was as follows: the first stage was heated to 170 °C for 30 min; the second stage was heated to 270 °C for 30 min; and the third stage was heated to 400 °C for 90 min. After the digestion was completed, the digestion was cooled to room temperature. 
Add the prepared sodium hydroxide solution, boric acid and indicator mixture to the Kjeldahl nitrogen titrator and transfer it to the corresponding reagent barrel of the Kjeldahl nitrogen titrator; start the automatic detection function, set the test panel, add water, receiving solution, sodium hydroxide, adjust the distillation time and drenching water. After the adjustment is completed, start distillation, and then titrate with the standard solution of hydrochloric acid that has been calibrated. The end point of the titration is judged when the solution titrated changes from the initial blue-green color, to black-purple instantly, and does not fade or change color after half a minute. The volume of the standard solution of hydrochloric acid used for the titration was noted down VHCl. The above steps were repeated for the distillation and titration of the remaining samples and the total nitrogen content of the samples was calculated by the volume of hydrochloric acid consumed.
       (S3)
Where V1 and V2 (mL)are the volume of hydrochloric acid standard solution consumed in non-blank or blank, T (%) is the total nitrogen content of SCPs sample, mq is the quality ass of SCPs (g), and F is coefficient of conversion of nitrogen to protein.
S.1.8 Determination of amino acid nitrogen
Refer to the method of GB5009.235-2016 for the determination of amino acid nitrogen in the samples. Dissolve 1.0 g SCPs powder in 65 mL of deionized water in a beaker and adjust the pH value to 8.2. Then add pH=8.2 neutral formaldehyde solution and stir well. The solution was mixed with 0.1 mol∙L-1. The end point of titration is when the pH changes to 9.2 of sodium hydroxide solution and remains unchange for 30 s. The reading of the alkaline burette is recorded and the volume of NaOH standard solution consumed, VNaOH is the pH of the enzymatic solution rising from the 9.2 amount required. Similarly, a blank control was prepared and the volume of 0.1 mol∙L-1 sodium hydroxide consumed was recorded. 
[bookmark: _Hlk135404712]     (S4)
Where VNaOH and Vb (mL) are the volume of standard solution for non-blank and blank titration sodium hydroxide, A (%) is the content of ammoniacal nitrogen in the supernatant of the enzymatic digest, CNaOH (mL) is the concentration of NaOH solution(mol/L), V(mL) is the total volume of SCPs solution (mL), V'(mL) is the volume of SCPs solution used for titration, and mq(g) is the quality of SCPs.
S.1.9 Preparation of moisturizer 
Formulation of moisturizer containing sea cucumber peptides according to Table2 emollient cream formulation. In a beaker, disperse sodium hyaluronate from cockscomb with butane-1,2-diol, add glycerol, propylene glycol, butane-1,2-diol, sodium hyaluronate and methyl hydroxylate, then add pure water and heat the temperature to 80-85 ℃, stir to make it dissolve well, then add SCPs solution. In the oil phase cup, add cetostearyl alcohol, glyceryl stearate and polyoxyethylene stearate, cetearyl glucoside and cetearyl alcohol, caprylic/capric triglyceride, silicone oil-100#, isopropyl myristate, ethyl salicylate, tocopheryl acetate, 2,6-di-tert-butyl-4-methylphenol and monoglyceride in turn, stir to dissolve the oil phase well, then add 980 carbomer and stir well with the oil phase. In the stirring state, add the oil phase to the water phase, stir well, homogenize with a disperser for 3min, and then stir to emulsify for 5min. Add the 1% triethanolamine aqueous solution and stir well. Add phenoxyethanol and ethylhexylglycerin and stir well again.
[bookmark: _Hlk138418400]Table S3. Moisturizer formula
	[bookmark: _Toc31491][bookmark: _Toc4251][bookmark: _Toc13150][bookmark: _Toc13787][bookmark: _Toc18796][bookmark: _Toc6536][bookmark: _Toc25118][bookmark: _Toc17931][bookmark: _Toc31431][bookmark: _Toc21849]Serial number
	Raw material name
	Ratio of raw materials /%

	1
	Deionized water
	43.40

	2
	glycerol
	6.00

	3
	Propylene glycol
	4.00

	4
	[bookmark: _Hlk134803171]Butane-1,2-diol
	4.00

	5
	[bookmark: _Hlk134802742]Sodium Hyaluronate from Cockscomb
	0.10

	6
	Ethylenediaminetetraacetic acid disodium salt
	0.10

	7
	Allantoin
	0.10

	8
	Methylparaben
	0.20

	9
	Cetostearyl Alcohol
	2.00

	10
	Glyceryl stearatese and Polyoxyethylene stearate
	1.20

	11
	Cetearyl Glucoside and Cetearyl alcohol
	12.00

	12
	Caprylic /Capric triglyceride
	2.00

	13
	Silicone oil-100#
	2.00

	14
	Isopropyl myristate
	0.05

	15
		Ethyl salicylate
	0.05

	16
	Propyl 4-hydroxybenzoate
	0.20

	17
	Tocopheryl acetate
	0.50

	18
	2,6-Di-tert-butyl-4-methylphenol
	0.40

	19
	Monoglyceride
	20.00

	20
	Polyacrylic acid crosslinked polymer
	0.15

	21
	Triethanolamine
	0.35

	22
	Phenoxyethanol and Ethylhexylglycerin
	0.15

	23
	Olive Oil
	0.05


S.2.0 Sensory evaluation of moisturizer with sea cucumber peptides
Sensory evaluation of fishy taste intensity using 10 trained panelists aged 25-32 years according to the criteria and methods mentioned above. SCPs without hydrogen peroxide oxidation and SCPs with the best deodorization treatment were added to the moisturizer (SCPs accounted for 1% of the total ingredients of the moisturizer), and the final product was scored by smell to test the deodorization effect of hydrogen peroxide in the actual product.
[bookmark: _Hlk135385501]S.2.1 Heat resistance determination of moisturizer added with SCPs
Ten trained panelists were selected to conduct sensory evaluation of the heat-resistant fishy taste and heat-resistant stability of the moisturizer. Team members receive three trainings and two meetings per week prior to the assessment. The best deodorized SCPs with 1% and 5% added to the moisturizer were labeled as No. 1 and No. 2, while the untreated samples of moisturizer with 1% and 5% of sea cucumber peptides were labeled as No. 3 and No. 4, respectively. The samples were placed in a thermostat at 48 °C and removed after 1, 3, 7, 21 and 28 d. All processed samples were placed in a sealed plastic cup with a lid and left at room temperature, compared to the room temperature group. Panelists were asked to open a sealed cup, sniff the space above the sample, and rate the odor on a scale from 0 (none) to 5 (strong fishy odor) to determine the intensity of the heat-resistant fishy odor. In addition, the panelists applied the moisturizer evenly to their arms and then observed whether there was any separation of water and oil.
