
Supplemetary Materials

[image: ]
Figure S1 The representative images of the flow cytometry. The representative images of the proportions of immune cells in the tumor (A) and spleen (B). SD, standard diet group; WS, wushen group.



Table S1 Antioxidant components in the functional food
	No.
	Components
	Content
(mg/100g)
	Functions

	1
	procyanidin
	244
	effectively clear free radical

	2
	anthocyanin
	15.87
	effectively clear free radical; antioxidant; tumor prevention

	3
	vitamin C
	24.4
	remit leucoderma; reduce cancer incidence; antioxidant

	4
	taurine
	9.39
	protect retina; protect myocardium; antioxidant; promote immune; promote lipid absorption

	5
	vitamin E
	6.72
	antioxidant; prevent free radical damage

	6
	lutein
	1.78
	antioxidant

	7
	squalene
	1.64
	improve SOD activity; enhance immunity; anti-aging; anti-hangover; anti-tumor

	8
	zeaxanthine
	236
	antioxidant

	9
	resveratrol
	<0.3
	anti-tumor; protect cardiovascular system; antioxidant; resistance to free radicals; antibacterial; anti-aging

	10
	total flavone
	0.01
	protect hematopoietic system; protect immune system; clear free radical; antioxidant; protect DNA




Table S2 Immune-enhancing components in the functional food
	No.
	Components
	Content
(mg/100g)
	Function

	1
	polysaccharide
	12050
	promote bifidobacterium proliferation; inhibit pathogen; regulate gastrointestinal function; enhance immunity

	2
	squalene
	164
	improve SOD activity; enhance immunity; anti-aging; anti-hangover; anti-tumor

	3
	selenium
	16.9
	serum selenium level is associated with cancer incidence; enhance immunity

	4
	taurine
	9.39
	protect retina; protect myocardium; antioxidant; promote immune; promote lipid absorption

	5
	β-carotene
	1.47
	slow down aging; enhance immunity; cancer prevention

	6
	vitamin A
	0.007
	protect epithelial tissue cell; promote immune globulin synthesis; inhibit tumor growth; nutritional supplement

	7
	total flavone
	0.01
	protect hematopoietic system; protect immune system; clear free radical; antioxidant; protect DNA





















Table S3 The main composition of the standard diet and functional food
	　
	Standard diet (%) 
	Wushen (%)

	Protein 
	19
	22.1

	Fat 
	4
	12.7

	Carbohydrate 
	50
	36.36

	Fiber 
	5
	21.7

	Ash content 
	8
	3.6

	Water content 
	<10.0
	3.49

	Calories per gram 
	3.12kcal
	3.91kcal



Table S4 The exact antibody information used in flow cytometry tests
	Antibody
	Manufacturer
	Article number

	anti-mouse CD4 FITC
	Thermo
	11-0042-82

	anti-mouse Foxp3 PE
	Thermo
	12-5773-82

	anti-mouse CD25 APC
	Thermo
	17-0251-82

	anti-mouse NK1.1 APC
	BioLegend
	108710

	anti-mouse CD3 eF450
	Thermo
	48-0031-82

	anti-human/mouse B220 PE
	Thermo
	12-0452-81

	anti-mouse CD4 PE-Cy7
	BioLegend
	100528

	anti-mouse CD8a PerCP-Cy5.5
	Thermo
	45-0081-82

	anti-mouse IL-17A AF488
	BioLegend
	506909

	anti-mouse IL-4 APC
	Thermo
	17-7041-81

	anti-mouse IFNr eF450
	Thermo
	48-7311-82




Table S5 TOP 20 differential fecal metabolites between the Model group and the control group
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Table S6 TOP 20 differential fecal metabolites between the FFD group and the Model group
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Table S7 TOP 20 differential serum metabolites between the Model group and the control group
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Table S8 TOP 20 differential serum metabolites between the FFD group and the Model group
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Metabolites Class Formula VIP P-value log2(FC)FC

Xanthylic acid Fatty Acyls C20H34O3 3.392 1.02E-07 2.716 6.570

Desmethyldeschlorobenzoyl Indomethacin Fatty Acyls C20H30O2 20.605 3.03E-07 1.678 3.200

4-O-Methylmelleolide Fatty Acyls C22H34O2 2.254 3.66E-07 2.548 5.849

4,8,12,15,19-Docosapentaenoic acid Prenol lipids C15H24O2 1.138 4.53E-07 1.609 3.051

5-trans-PGF2alpha Fatty Acyls C22H32O2 2.093 6.08E-07 2.760 6.772

Indinavir Unclassified C22H30O2 4.029 8.95E-07 2.388 5.234

Diethylthiophosphate Fatty Acyls C31H53NO4 1.304 1.26E-06 -1.796 0.288

Benzonatate Unclassified C20H34O5 1.130 1.52E-06 2.491 5.620

20-Hydroxy-leukotriene E4 Prenol lipids C20H28O 1.112 1.66E-06 1.894 3.715

(R)-2,3-Dihydroxy-isovalerate Benzene and substituted derivatives C22H34O3 3.428 2.40E-06 2.630 6.189

Aminoadipic acid Sterol Lipids C21H32O 1.939 2.48E-06 2.546 5.839

L-Glutamine Fatty Acyls C22H32O3 7.050 4.24E-06 2.447 5.453

L-Fucose Fatty Acyls C20H30O4 1.299 4.40E-06 1.906 3.748

Alpha-Muricholic acid Glycerophospholipids C43H80NO8P 11.420 4.59E-06 1.240 2.362

Dihydrocaffeic acid 3-O-glucuronide Unclassified C20H32O3 21.067 4.86E-06 1.652 3.143

Mesaconic acid Unclassified C20H32O3 1.409 4.92E-06 1.136 2.197

3-Methyl-3-buten-1-ol Glycerophospholipids C45H82NO8P 4.654 7.24E-06 1.502 2.833

Mitragynine Indanes C22H30N2 3.092 8.47E-06 1.676 3.195

Cytarabine Glycerophospholipids C26H56NO7P 1.005 9.71E-06 -1.801 0.287

(+)-Gallocatechin Fatty Acyls C20H34O7 3.480 1.13E-05 -3.296 0.102
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Metabolites Class Formula VIP P-value log2(FC)FC

PI(18:3(6Z,9Z,12Z)/0:0) GlycerophospholipidsC27H47O12P 1.934 7.80E-11 3.346 10.169

PI(18:3(9Z,12Z,15Z)/0:0) GlycerophospholipidsC27H47O12P 1.151 1.87E-10 4.408 21.234

PC(18:3(9Z,12Z,15Z)/18:2(9Z,12Z)) GlycerophospholipidsC44H78NO8P 1.499 6.26E-10 1.883 3.689

OHOHA-PS GlycerophospholipidsC31H54NO12P 1.725 6.73E-09 2.931 7.627

3-Dehydroteasterone Steroids and steroid derivativesC28H46O4 1.340 9.68E-09 4.254 19.075

PC(14:1(9Z)/20:1(11Z)) Unclassified C42H80NO8P 5.234 1.25E-08 1.648 3.133

Valyl-Phenylalanine Carboxylic acids and derivativesC14H20N2O3 1.916 4.11E-08 6.364 82.385

PC(14:0/22:5(7Z,10Z,13Z,16Z,19Z)) Unclassified C44H78NO8P 1.852 6.47E-08 2.328 5.022

LysoPE(18:3(9Z,12Z,15Z)/0:0) GlycerophospholipidsC23H42NO7P 2.050 1.02E-07 2.173 4.508

Mucronine D Carboxylic acids and derivativesC37H51N5O6 1.857 1.06E-07 2.202 4.600

PKOHA-PG GlycerophospholipidsC29H51O12P 1.451 1.13E-07 2.806 6.991

Calystegin A3 Tropane alkaloids C7H13NO3 1.495 1.36E-07 3.871 14.634

Demethylphylloquinone Prenol lipids C30H44O2 1.520 2.04E-07 0.634 1.552

D-Pipecolic acid Carboxylic acids and derivativesC6H11NO2 3.261 2.17E-07 1.585 2.999

OKOHA-PE GlycerophospholipidsC30H52NO10P 2.001 2.52E-07 2.942 7.683

Fosfomycin Organic phosphonic acids and derivativesC3H7O4P 1.141 4.67E-07 0.173 1.128

PI(20:1(11Z)/0:0) GlycerophospholipidsC29H55O12P 1.951 6.09E-07 4.450 21.851

OG-PE GlycerophospholipidsC28H52NO10P 1.730 6.82E-07 3.078 8.442

3alpha,7alpha,16alpha,22S-Tetrahydroxy-5beta-cholestan-26-oic acidSterol Lipids C27H46O6 1.044 1.10E-06 32.370 5.55E+09

6-{[3-(2,4-dihydroxyphenyl)propanoyl]oxy}-3,4,5-trihydroxyoxane-2-carboxylic acidOrganooxygen compoundsC15H18O10 1.517 1.48E-06 -3.729 0.075
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Metabolites Class Formula VIP P-value log2(FC)FC

Glutaminyltyrosine Carboxylic acids and derivatives C14H19N3O5 1.637 6.41E-11 -3.221 0.107

2-(2,3,5-trihydroxy-4-methoxyphenyl)propanoic acid Prenol lipids C10H12O6 1.569 2.92E-10 -2.458 0.182

N-(4-bromo-benzenesulfon) arachidonoyl amine Fatty Acyls C26H36BrNO3S 1.417 1.25E-09 -1.782 0.291

PHOOA-PE Glycerophospholipids C29H53NO10P 1.080 1.79E-08 -2.155 0.225

Buprofezin Unclassified C16H23N3OS 2.155 2.09E-08 -2.126 0.229

Saccharin Benzothiazoles C7H5NO3S 1.090 9.41E-08 -2.952 0.129

5-O-a-L-Arabinofuranosyl-L-arabinose Unclassified C10H18O9 1.834 4.08E-07 -1.601 0.330

5-hydroxy saxagliptin Carboxylic acids and derivatives C18H25N3O3 1.215 4.66E-07 -4.783 0.036

22-Deoxocucurbitacin D Steroids and steroid derivatives C30H46O6 1.060 7.73E-07 1.260 2.394

Myrianthic acid Prenol lipids C30H48O6 1.185 1.12E-06 1.307 2.474

Xylobiose Organooxygen compounds C10H18O9 5.104 1.47E-06 -2.400 0.189

3-oxoglycyrrhetinic acid Unclassified C30H44O4 1.522 2.21E-06 1.075 2.107

Amlexanox Benzopyrans C16H14N2O4 1.085 2.29E-06 -1.429 0.371

3beta-3,24-Dihydroxy-9(11),12-oleanadien-30-oic acidPrenol lipids C30H46O4 1.583 2.93E-06 1.158 2.231

(±)-Enterolactone Unclassified C18H18O4 5.840 3.07E-06 -1.981 0.253

3alpha,12alpha-Dihydroxy-15-oxo-5beta-chol-8(14)-en-24-oic AcidSterol Lipids C24H36O5 1.312 4.73E-06 1.266 2.406

cevimeline N-oxide Azaspirodecane derivatives C10H17NOS 2.364 5.42E-06 -0.953 0.517

Enterolactone Furanoid lignans C18H18O4 1.431 6.50E-06 -2.048 0.242

(3a,5b,7a)-23-Carboxy-7-hydroxy-24-norcholan-3-yl-b-D-Glucopyranosiduronic acidSteroids and steroid derivatives C30H48O10 1.152 6.81E-06 1.433 2.700

6-{4-[3-(3,7-dimethylocta-2,6-dien-1-yl)-5-hydroxy-8,8-dimethyl-4-oxo-4H,8H-pyrano[3,2-g]chromen-2-yl]-3-hydroxyphenoxy}-3,4,5-trihydroxyoxane-2-carboxylic acidFlavonoids C36H40O12 1.527 7.03E-06 -1.861 0.275
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4-Fluoromuconolactone Dihydrofurans C6H5FO4 1.247 4.61E-11 -6.619 0.010

20S-Hydroxycholest-1-en-3,16-dione Sterol Lipids C27H42O3 1.265 8.66E-10 -3.873 0.068

17alpha-hydroxypregnenolone Sterol Lipids C21H32O3 1.162 1.10E-09 -3.604 0.082

Stoloniferone A Sterol Lipids C28H42O3 1.359 2.64E-09 -4.354 0.049

3-Amino-1,4-dimethyl-5H-pyrido[4,3-b]indoleIndoles and derivatives C13H13N3 1.165 3.81E-09 -6.166 0.014

11,11,11,12,12-Pentafluoro-9Z-dodecenyl acetateFatty Acyls C14H21F5O2 2.585 1.59E-08 -4.457 0.046

cevimeline N-oxide Azaspirodecane derivatives C10H17NOS 1.590 3.23E-08 -7.797 0.004

5-Phosphoribosylamine Organooxygen compounds C5H12NO7P 1.175 6.79E-08 -5.994 0.016

17alpha,20alpha-Dihydroxypregn-4-en-3-oneSteroids and steroid derivatives C21H32O3 1.278 1.08E-07 -2.373 0.193

1-(O-alpha-D-glucopyranosyl)-3-keto-(1,27R,29R)-triacontanetriolFatty Acyls C36H70O9 2.453 1.23E-07 -2.404 0.189

4-Pyridoxic acid Pyridines and derivatives C8H9NO4 1.775 1.28E-07 -2.218 0.215

(25S)-5alpha-cholestan-3beta,6beta,15alpha,16beta,26-pentolSterol Lipids C27H48O5 1.414 1.47E-07 -2.719 0.152

Menadiol disulfate Naphthalenes C11H10O8S2 2.710 1.77E-07 -11.422 0.000

PGF1β Unclassified C20H36O5 1.041 2.04E-07 -3.109 0.116

6-Maleimidocaproic acid Unclassified C10H13NO4 2.641 2.15E-07 -3.049 0.121

Dihydroxyfumitremorgin C Indoles and derivatives C22H25N3O5 1.096 2.47E-07 -8.476 0.003

gamma-Glutamyl-beta-aminopropiononitrileCarboxylic acids and derivatives C8H13N3O3 1.102 2.69E-07 -5.713 0.019

5alpha-Dihydrodeoxycorticosterone Steroids and steroid derivatives C21H32O3 1.009 2.78E-07 -3.768 0.073

N-Hydroxy-L-tyrosine Unclassified C9H11NO4 1.572 3.29E-07 -2.827 0.141

Wuhanic acid Fatty Acyls C24H44O4 1.145 3.83E-07 -3.489 0.089


