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Table S1
Composition of experimental diets (g/kg).
	Ingredients
	Casein-purified diet
	Beef protein- purified diet
	Soy protein- purified diet
	Gluten- purified diet

	Casein
	200
	0
	0
	0

	Beef protein
	0
	200
	0
	0

	Soy protein isolate
	0
	0
	217
	0

	Gluten
	0
	0
	0
	256

	Corn starch
	397
	397
	380
	345

	Maltodextrin
	132
	132
	132
	132

	Sucrose
	100
	100
	100
	100

	Soybean oil
	70
	70
	70
	70

	Powdered cellulose 
	50
	50
	50
	50

	AIN 93G mineral mix 
	35
	35
	35
	35

	AIN 93 vitamin mix
	10
	10
	10
	10

	L-cystine
	3
	3
	3
	3

	Choline bitartrate 
	2.5
	2.5
	2.5
	2.5

	t-butylhydroquinone
	0.014
	0.014
	0.014
	0.014


[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Modifications were made to the protein content of the feed formulation to achieve a uniform concentration of 20%. This adjustment was prompted by the variation in protein concentrations observed among the raw materials utilized.

Table S2
MS/MS transitions and parameters for the detection of amino acids.
	Amino acids
	Precursor ion 
(Da)
	Fragment ion 
(Da)
	DP 
(V)
	CE 
(V)
	Retention tine
(min)

	Glycine (Gly)
	76.0390
	30.0333
	43
	18
	7.03

	Alanine (Ala)
	90.0550
	44.0488
	44
	18
	5.91

	Serine (Ser)
	106.0499
	60.0470
	45
	18
	7.73

	Aspartic acid (Asp)
	134.0488
	74.0246
	40
	15
	8.46

	Asparagine (Asn)
	133.0608
	74.0252
	40
	22
	7.85

	Threonine (Thr)
	120.0655
	74.0631
	42
	16
	6.80

	Glutamic acid (Glu)
	148.0604
	84.0458
	40
	22
	7.78

	Valine (Val)
	118.0863
	72.0850
	40
	16
	3.87

	Methionine (Met)
	150.0583
	104.0532
	44
	15
	3.40

	Cysteine (Cys)
	241.0314
	151.9830
	76
	19
	9.29

	Proline (Pro)
	116.0706
	70.0681
	50
	23
	4.18

	Leucine (Leu)
	132.1000
	43.0543
	38
	36
	2.74

	Isoleucine (Ile)
	132.1000
	69.0698
	45
	25
	3.00

	Glutamine (Gln)
	147.1000
	84.0474
	40
	25
	7.63

	Lysine (Lys)
	147.1000
	84.0841
	40
	25
	8.81

	Argnine (Arg)
	175.1000
	70.0650
	50
	33
	8.67

	Histidine (His)
	156.1000
	110.0724
	45
	19
	8.66

	Phenylalanine (Phe)
	166.1000
	120.0807
	42
	20
	2.65

	Tyrosine (Tyr)
	182.1000
	136.0765
	44
	19
	4.06

	Tryptophane (Trp)
	205.1000
	146.0606
	45
	25
	2.59


The source operation parameters were as follows: source temperature of 550°C; ion source gas 1 and gas 2 at 55 psi each; curtain gas as 35 psi; declustering potential set to 50 V; and ion spray voltage floating of 5500 V. During auto MS/MS acquisition, instrument scan parameters were set as follows: m/z range of 60–1000 Da and an accumulation time for 100 ms.

Table S3
Gastrointestinal digestive conditions of four in vitro models.
	Digestive phase
	Model

	
	Adult (A)
	Elderly 1 (E1)
	Elderly 2 (E2)
	Elderly 3 (E3)

	Gastric phase
	pH
	pH 3.0

	
	Pepsin
	2000 U/mL
	800 U/mL
	2000 U/mL
	800 U/mL

	Intestinal phase
	pH
	pH 7.0

	
	Trypsin
	100 U/mL
	100 U/mL
	50 U/mL
	50 U/mL


Sampling time in gastric phase and intestinal phase is 0, 15, 30, 60, 120 min.

Table S4
Apparent total tract digestibility of YG, MG, and EG mice.
	Diet
	YG
	MG
	EG

	Casein
	0.94±0.007
	0.90±0.006
	0.89±0.008

	Beef protein
	0.94±0.003
	0.91±0.003
	0.91±0.006

	Soy protein isolate
	0.92±0.007
	0.91±0.006
	0.89±0.008

	Gluten
	0.95±0.006
	0.94±0.009
	0.94±0.009



Table S5
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Pepsin and trypsin cleavage site scores by odds ratio.
	Groups
	Pepsin
	Trypsin

	
	Odds ratio
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Standard errors
	Odds ratio
	Standard errors

	YG
	2.16
	1.05
	5.98
	1.19

	MG
	2.10
	1.04
	6.88
	1.23

	EG
	2.11
	1.04
	5.89
	1.19


The EnzymePredictor tool was used to predict the primary proteases involved in peptide cleavage, pepsin in gastric chyme and trypsin in intestinal chyme, and evaluated their cleavage site scores by odds ratio. Comparison of two enzymes is facilitated by comparing their odds ratio. If the odds ratios differ by more than the sum of their two standard errors, this indicates that this difference is more likely to be significant.

[image: ]Fig. S1. Age-related changes in digestive capacity in vitro. Peptide profile of αs1-casein in (a) gastric contents and (d) intestinal contents, αs2-casein in (b) gastric contents and (e) intestinal contents and κ-casein in (c) gastric contents and (f) intestinal contents, where YG-CG, MG-CG, EG-CG, YG-CI, MG-CI, EG-CI represent the degree of casein (C) digestion in the gastric (G) and ileal (I) chyme of young (YG), middle-aged (MG), and elderly (EG) groups, with n=6 per group.
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