
Supplementary Information 

Methods for determining the composition of jujube powder 

Total sugar1 

Total sugar was determined using the phenol–sulfuric acid method. Jujube powder was suspended 

and diluted in deionized water. 1 mL of the sample suspension was mixed with 0.5 mL of 5% phenol 

solution and 2.5 mL of concentrated sulfuric acid. The mixture was then cooled and incubated at room 

temperature for 20 min. Afterward, 200 µL of the sample was transferred to a 96-well plate. Absorbance 

was measured at 490 nm and compared to the standard curve of the D-glucose solution. 

Reducing sugar2 

Reducing sugar was determined using the 3,5-dinitrosalicylic acid (DNS) method. 2 mL of the 

diluted sample was combined with 1.5 mL of DNS reagent, mixed, and incubated in a boiling water bath 

for 5 min. After cooling to room temperature, absorbance was measured at 540 nm and compared to the 

standard curve of the D-glucose solution. 

Uronic acid3 

Uronic acid was measured using the 3-phenylphenol method. 1 mL of the sample was combined 

with 6 mL of sodium tetraborate in concentrated sulfuric acid (0.0125 mol/L) and incubated in a boiling 

water bath for 5 min. After cooling to room temperature, 100 µL of 3-phenylphenol in 5 mg/mL sodium 

hydroxide solution (1.5 mg/mL) was added. The mixture was shaken for 5 min. Absorbance was read at 

520 nm and then compared to the standard curve of the D-galacturonic acid solution. 

Total phenol4 

Total phenolic content was determined using the Folin-Ciocalteu method. 70 µL of the sample was 

mixed with 300 µL of Folin & Ciocalteu’s phenol reagent and 230 µL of 7.5% sodium carbonate solution. 

The mixture was incubated at room temperature for 1.5 h, and absorbance was read at 765 nm and 

compared to the standard curve of the gallic acid. 

Total flavonoids5 

2 mL of the sample was combined with 0.75 mL of 5% sodium nitrite solution. After 5 min of 

incubation, 0.5 mL of 10% aluminum nitrate was added, followed by an additional 6 min incubation. 

Then, 4 mL of 5% sodium hydroxide solution was added. The final mixture was diluted with deionized 

water to a total volume of 25 mL. Absorbance was read at 510 nm and compared to the standard curve 

of rutin to calculate total flavonoid content. 

Protein6 

The protein content was measured using the Bradford method. 20 µL of the sample was mixed with 

200 µL of Coomassie brilliant blue G250 solution in a 96-well plate and incubated at room temperature 

for 5 min. Absorbance was read at 595 nm and compared to the standard curve of bovine serum albumin. 
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Fig. S1 Preparation procedure for jujube powder. 

 

  



Table S1 Antibodies used in flow cytometry assays. 

Target Fluorochrome Clone Manufacturer 

anti-mouse CD16/32 - S17011E Biolegend 

Live-Dead dye Zombie UV - Biolegend 

CD45 APC/Fire 750 30-F11 Biolegend 

CD19 APC/Fire 810  6D5 Biolegend 

CD3 Spark Blue 550 17A2 Biolegend 

CD4 FITC RM4-5 Biolegend 

CD8a Spark PLUS UV 395 53-6.7 Biolegend 

CD25 BV650 PC61 Biolegend 

Foxp3 PE MF-14 Biolegend 

IL17A APC TC11-18H10.1 Biolegend 

IFNγ BV421 XMG1.2 Biolegend 

IL4 PE/Cyanine7 11B11 Biolegend 

CD11b PE/Fire 640 M1/70 Biolegend 

CD11c BV711 N418 Biolegend 

MHCⅡ PE/Dazzle 594 M5/114.15.2 Biolegend 

Ly6G bv785 1A8 Biolegend 

Ly6C BV605 HK1.4 Biolegend 

F4 PE/Fire 810 BM8 Biolegend 

  



Fig. S2 The relative abundance of Firmicutes and Bacteroidota. 

 

  



Fig. S3 Gating strategy of flow cytometry assays on innate immune cells. 

 

  



Fig. S4 Gating strategy of flow cytometry assays on adaptive immune cells. 

 

  



Fig. S5 Statistical results of flow cytometry assays on adaptive immune cells in the mesenteric lymph 

nodes. 

 

(A) CD8+ T cells, (B) the ratio of CD4+ T cells to CD8+ T cells, (C) Th17 cells, (D) Tregs, and (E) the 

ratio of Th17 cells to Tregs in the mesenteric lymph nodes. Statistical analyses of CD8+ T cells were 

based on the proportion of cells to CD45+ T cells. Statistical analyses of Th17 and Treg cells were based 

on the proportion of cells to CD4+ T cells. ns, no significance, p > 0.05, * p < 0.05, ** p < 0.01, *** p < 

0.001, **** p < 0.0001. 

 

  



Fig. S6 Statistical results of flow cytometry assays on adaptive immune cells in the spleen. 

 

(A) B cells, (B) T cells, (C) CD4+ T cells, (D) CD8+ T cells, (E) the ratio of CD4+ T cells to CD8+ T cells, 

(F)Th17 cells, (G)Tregs, (H) the ratio of Th17 cells to Tregs, (I)Th1 cells, (J) Th2 cells, and (K) the ratio 

of Th1 cells to Th2 cells in the spleen. Statistical analyses of B cells, T cells, CD4+ T cells, and CD8+ T 

cells were based on the proportion of cells to CD45+ T cells. Statistical analyses of Th17, Tregs, Th1 

cells, and Th2 cells were based on the proportion of cells to CD4+ T cells. ns, no significance, p > 0.05, 

* p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001. 
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