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Abstract

Objective: To investigate the effects of “Shenqi Dongrun” solid beverage (Yuanqi Sibao Tea) on
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intestinal microecology of mice and explore its regulatory mechanisms on physiological functions.
Methods: Forty BALB/c mice were randomly divided into a control group and low-, medium-, and
high-dose groups. After 30 consecutive days of intragastric administration, cecal contents were col-
lected for 16S rDNA sequencing. Results: The beverage did not significantly alter the a- or -diver-
sity of the gut microbiota. However, at the phylum level, the relative abundance of Firmicutes in-
creased, while the abundances of Campylobacterota and Pseudomonadota decreased. At the genus
level, the abundances of potential probiotics such as Lactobacillus and Lachnospiraceae character-
istically increased, whereas the abundance of opportunistic pathogens such as Helicobacter de-
creased. The medium-dose group (1.25 g/kg-d) exhibited the most pronounced effects. Conclusion:
The “Shenqi Dongrun” solid beverage was well-tolerated and capable of modulating gut microbiota
structure and increasing probiotic abundance, potentially through its polysaccharide components
acting as prebiotics and promoting SCFA production.
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OTRNERT AR B PEEEE, MR ERMGER MR TR, R E B AS . I,
Z& . TOHEZIURAMA R, BA “HRain” BEgIhBols. i, HErm & &2 L GH/T 1091-
2014 (FRAIZRY MR ESIRE, A b R AR RO s Lok = gi— e, SBC=RREZS
ZATE, MELGRESh AR E TEA R, FEO “JuRWER" RS LRI SR NAE
PLEE, BHR/D RGHIRL A ERE

“SRANE” Zd OrRNERT ATEL M ERYOR, e R R R R IR YE A SR T
THEH, AR IRCLE, FRabsEf T2 A &, BRI, SRR S ERE, ATE NV
“OTRNER” DIRAARAELL B AR

“SRAH” ERUR S A ZMAEEES Y, MASEH, HKEH, HRPH. ZL8H. 2%
W TiFES 2RSS BURAEERT TR, IXEETE R g D iR E 8 5 B & s e A AR F S
TRERE[1]-[4]. HFRUEHEDN, “ToRPYEER” B A7 RARRERIER], AT AR IR T2 R B P [
T I IE A SIS, HETTE “f - X SRR ARG G . AT T IIE A 2
FEVERI AL, WP ERFUZ R /N RIE SR A RIR, A OSb FL v £ 1 FIATLARSR 8T (10 S48 4R -

2. RS RE
2.1. #8

SPF 2 BALB/c L% & FAMLSLIR = /N, 6~8 Jilie, fAH 18~22 %, W i BK AN WrilHEE
YRGS TR O B 2 RS TACUC-20251103-10,  “Z A7 FEAYCRE, i
LR R AM AR AR A= EYZ MR FastPure Stool DNA Isolation Kit (MJYH, shanghai,
China); FastPfuPolymerase, dtHt @G AEMEARGIR A7 T100ThermalCycler, Z[E BIO-RAD ‘A w];
NanoDrop2000, 3£ [E ThermoScientific 22 ; JY600C XUfa e i FLIkAX, AL B B AR T Ik & A R A .
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2.2.1. Bh¥sCIE

TS MEE BALB/c /N 40 R, BENLAY N 4 4, &4 10 H, 2l AX R4, “SRAHE K.
L 3 AR SEER A o N BRISAE WL T R 25K 22 B ) SEBR Wt e g AT AR IR, TRIFRIAEE e iR 22°C
£2°C, MBFE 50%+10%, 12 /NEOGIEIERIAEE . HFRAE, %885 1 7%, ELHER 30d, MM/
HHIESIE, e E. HEE. BiRESHER.

Table 1. Animal grouping and gavage protocol

= 1. YD BEFES R

25 T #EH & (mL) B

2 AR con 0 0.2 ZRIBK
f&FIEA L 0.625 g/kg-d 0.2 K= “SrRLiE”
FiEA M 1.25 g/kg-d 0.2 HhilE “S A

b
mAEA H 3.75 g/kg-d 0.2 R “ S RAR”

IR 2025 AR (AR N ERILATE 2540 D & 29 AE S IR M EOR, “S A7 BT
IEHRAEN 0.125 gked, HEMREGABERIZESR, DAFERHRAER S . 10 15, 30 1%, &
BN, % SSI 7R AR AL T 8 B AV i E 1 2 AT R FE LAA

2.2.2. EMBHEHMESH

TERWKHEE 24 /NG, B /N BRI R FH SUMER F12: A0 38 . fieinl) Jo B B W, 9\ B T figg B i it
T AN EECE N Y, R BITEAM LI MR E . BEEIERAE RN AP ER, Ba
FIT BEA 7 31 -80°C B IR IR VKA /A7, ARSI T

# I FastPure Stool DNA Isolation Kit F#/ERIEE, Hli#& & 20/ B I SEEREA 5 AEY) DNA, {EH]
1% P 5 JIE B 6 5 FELDKAS U e B2 (1 5 PR 4 DNA 568 1, R F NanoDrop2000 & DNA < B FI4l i o

DL IRTRHUYT DNA %R, i2 F#5 Barcode /7511 L5147 338F (5°ACTCCTACGGGAGGCAG-
CAG3)AI N 514 806R (5 GGACTACHVGGGTWTCTAAT3’) [5], PCR ¥ #4[X 15}y 16S rRNA LA V3-
V4 T AFIX . W4 [F —FEA ) PCR PR S 5 I 2%50 ISR Bk e FEL K SR A I 2% 5 F B (RN, Fox Rl Wi
PR ATAS I E B TAE, X4 b5 1) PCR =9t A7 @ 2. 7K Tllumina /A 7] ] NextSeq2000PE300 ¥
&, JRIEEEE £ % NCBISRA i %

8 H fastp [6] (vO.19.6)%F X FE G I P b AT gz YRR ot =BT 20 BB, % & 50 bp &
F, & PP A AT 20 MRS G741, 2Bt G KT 50bp & N AL reads. f# § FLASH
[7] (v1.2.11)$f4% reads, /) overlap 9 10bp, B RESACLLE Y 0.2, FEAHE barcode (FETELEL 0)RI 5 H(EA T
)X ke TR FI 71 . KA Qiime2 JFE[S] ({1 FE43R1T ASVs, K AT FEAHh-T- 42 20,000 4%
J¥31(Good’scoverage 99.09%). FET Silva 16S rRNA i i (v138.2), BEATYIR AR AT IRE T 4347 -

FTE BB W ¥ 76 35 5 AW °F & (https://cloud.majorbio.com) E#E4T, % Alpha ZFEMETREL, I
KH Wilcoxon FRAIIIREAT Alpha 2 FEPERIALIE 2 57 04 A5 BhEE T braycurtis FE B 5L PCoA 40 #T
KA B FE A [ S LE DB VR S5 M ARV B s B LEfSe 43 #H7[9] (http://huttenhower.sph.harvard.edu/LEfSe)

'hitps://www.gov.cn/zhengce/zhengeeku/202503/content_7015682.htm
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IS 4%

(LDA > 2, P < 0.05)ffi & A [ 2E 18] A1) 21 J8 7K P = 52 Jik 35 222 S5 PO 48 R S
3. R
3.1. % Alpha ZHMRIRNT

Alpha Z FEPES 0T 2 Bl 2> 2R SR BOR VA IR R AS U e vE 1 5 A 2 B SSE B,
I ik 2 A) 22 S AR 56 AR F0 it HRZH RN B S BG40 2 1] Alpha ZAEMESREUIN E S . B EE EIE
(Chaol/ACE F8%0). Z #1445 %((Simpson/Shannon F5 %05 [10]. HH' Ace FEEUAN Chao FEA S WL 2T AE
Y& B, 4 Chao FEEUAT Ace FREMAE R, RUMEMAEY TS S 1fi Shannon T84
Simpson 5% WL 2 P A AR VDR I 2 A6, Shannon E#K, Simpson FMERE/)N, 3B
B ZRETE[ 1] ABFAREET ASV LRSI T T 20, 24 HECK A One-way
ANOVA B ZET7 %2501, FDR HEATHR AT IE.

Wik 1. B2 FEE 2 PR, 7R ASV KF “S AT % LKA Ace Il Chao RS X IEZHIY P>0.1,
Lg% ES, H&. . SFELRAZEE P>0.1, WEGIH¥ES, HEHELKBHH Ace F8EUR Chao
T B EBAT A FIES, Hh e A as b . SIS RN e, R KR
SR/ R TE R AR 2 R, (FORAEBEAE R E R, B E R 0 AR 2 FEPEAE S .

Table 2. Results of inter-group difference tests for Ace index and Chao index

72 2. Ace $RE(AN Chao e H4A B EF QIR E

con- L- M- H- P value P value P value P value P value P value
P value = = - s p

estimators mean mean mean mean (H-con) (L-con) (1\7I-con) (H-M) H-L) (L-M)

Ace  362.06326 394.16515 395.36514 393.92621 0.1531 >0.1 >0.1 >0.1 >0.1 >0.1 >0.1

Chao  362.16931 393.93382 395.2937 393.93915 0.1737 >0.1 >0.1 >0.1 >0.1 >0.1 >0.1

Kruskal-Wallis H test for ace index
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&
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300 T T T T
con L M H

S B E R P ARRT 0.01 <P <0.05 #7ic 9%, 0.001 <P <0.01
FRiCA**, P <0.001 bridN**, n=10.

Figure 1. Effect of “Shenqi Dongrun” on Ace index
1. “BSEEE" 3 Ace HHHIFM
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Kruskal-Wallis H test for chao index
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con L M H

WG B2 R AFRT 0.01 <P <0.05 Frid A*, 0.001 <P<0.01
FRICH**, P <0.001 ARICA***, n=10.

Figure 2. Effect of “Shenqi Dongrun” on Chao index
B2 “SEZE” 3 Chao #HIHIFIT

Wil 3. & 4 15 3 FR, fE ASV K “S A&7 #5202 Shannon 1 Simpson F5 45 %) REZH 35
P>0.1, gtz zER, Hi&. . SRELRAHAZE P> 0.1, BEgit¥ xR, AimS5 A
5, BB Shannon FRECAEA /NS, RIBE RS T+ = MBS S &1: Simpson FRHOIE KT E 4L
SHHEZHmEH R, . mrl A A A B, LRGSR SR SR/ R AR
MEFEERZINEN, 5 Ace $8EUF Chao FEERCINAY 2518 2 — 1.

Kruskal-Wallis H test for shannon index

o T |

° J
H 45 T

in
I
1

annon ind

& 3.9
3.8+
37+
3.6
35

T T T

con L M H
S B2 M E R P AFRT 0.01 <P <0.05 $Rid A%, 0.001 <P <0.01
FRIC**, P <0.001 ARiCA***, n=10.

Figure 3. Effect of “Shenqi Dongrun” on Shannon index
3. “ZEZJE” Xf Shannon & E I
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Kruskal-Wallis H test for simpson index
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0.02 1 J_
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con L M N
W B2 R AFRC 0.01 <P <0.05 Frid A*, 0.001 <P <0.01
FRicou**, P<0.001 ARiCA***, n=10.

Figure 4. Effect of “Shenqi Dongrun” on Simpson index
E 4. “SEZHE” 3 Simpson FEHIFIT

Table 3. Results of inter-group difference tests for Shannon and Simpson indices
%% 3. Shannon 0 Simpson & HBIEFRILLERFE

estimators O™ L- M- H- P value P value P value P value P value P value P_value
mean mean mean mean - (H-con) (L-con) (M-con) (H-M) (H-L) (L-M)

Shannon 4.2908  4.399 4.39204 4.43171 0.8664 >0.1 >0.1 >0.1 >0.1 >0.1 >0.1
Simpson 0.03774 0.02971 0.03371 0.03393 0.7328 >0.1 >0.1 >0.1 >0.1 >0.1 >0.1

PCA on ASV level PCoA on ASV level
R=-0.0083, P=0.494 R=0.0440, P=0.22
— I
I E—
11
T 1
-0.4 -ClI 2 (:’l 0?2 0{4 0.6
P 03 - 06 P
oL 0.25- H oL
oM om
o 0.2 o
0.15-
0.1
= = 0.054
s £ oos
< = 04
N I
o G -0.05+
0.1+
-0.15
0.2
-0.25
A T30 03 4——————F—T————T——106
44-12-10-8 6 -4 2 0 2 4 6 8 10 12 14 ~0.30:250.20.150.+0.05 0 0.050.10.150.20.250.30.35
PC1(7.72%) PC1(13.75%)
(@) (b)
Figure 5. Effect of “Shenqi Dongrun” on Beta diversity ((a) PCA statistical analysis plot; (b) PCoA statistical analyss plot, n
= 10 per group)

5. “BEKZE” 3 Bate ZHEMREN((2) PCA Git247E; (b) PCoA ZiitH#hE, 4 n=10)
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Bate 2 FF 1734 32 B2 S AN [F) AR 25 JR R B 7R 0Pl 2H RS () AR A B 22 S o AR TR A PCA 43 AT
F1 PCoA 4, [FIRTHEAT ANOSIM 4118 2 3465, ANOSIM HFJE R R EEREET 1 Fon L) 2 ok
THNZER, RAGB/NUZRRHEFFIZE AN TR E 257

w5 pros, SPHRAAMR. By SR E SIS A F R T (PCA) (] 5(2)) B E AR 73 HT(PCoA) (14
SO HIHERLES, H R EWEENT 1, REAXJLVHZ G RKEMEUNGIERRFS, F4H2
] i T S AR DAL R oy 22 S AR, RG22

3.3. MHEEFAIRN

AWK F#EVE Bar B R B2 5 SCIRZHAE ] 8K o & B A AR £ 2, 2B i “ &
RS EMPTRNCY 73 i A R

3.3.1. EIKEXFHERFNRI

Wi 6 frax, SEedH 5 AU 1 1] (Bacillota) A0 =F B2 55 50f HEZHAH EL G I 3, v 71 4 o0 R ZEL 7
155 14.05%; $LFF 1 [ 1(Bacteroidota) 25 i & [](Campylobacterota) /i 28 B | ] (Actinomycetota) 5% ZHLAH Xt 3=
B TC B X s iR B B 1] (Pseudomonadota) «  #4JBE B% #F 1 ] (Thermodesulfobacteriota) A1 it 2k #F 54 [
(Deferribacterota) 7 ZHAH XS = FE AR KU 5, (HICHH S v 1E; 5%k [ ](Patescibacteria) # 558 2H AH X =F
FEBMR TR HRZE, JCH w7 A T B 2 .

BT FEBEVE B RN, ZFAM B TS AR R B0, T N SRR T 2 e R, B
MBS AR B T I3 BEVE B R SR IAERT R R, ] AR TR L A SR
I, fERE “ZEAE”7 B, ML T A S E AR RN, A S WA XS R D

Community barplot analysis

100

[Bacillota
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[0 Thermodesulfobacteriota
80 [[] Campylobacterota

[0 Deferribacterota

[E Actinomycetota
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60 - [Eunclassified_k__norank_d__Bacteria
[l Fusobacteriota

[l Cyanobacteriota
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Relative abundance on Phylum level
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0

T T T T
§ ~ S T

Figure 6. Composition of fecal colonies in mice of each group (classified by phylum)

B 6. BHNRIERNEREBAIS)

3.3.2. ERKEXIGERBNFIG
Wk 7 fios, FATE B (Lactobacillus) 530 Hi R 55 G 250N, 4% 771 8 2EL P AR o 32 B B xR ZHL i S T v
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FREATHERNEE: BIREEYELachnospiraceae NK4A136_group)fErf . mAEANFEEEE ST
XTHEZH ;s BB Rl (norank_{ Muribaculaceae)ft w71 20 0. 2 Tt &1 WEAT 11 8 (Helicobacter){I&77 & 40
A A LT, By SAEAEE T FR0% 5 JE (Mucispirillum)AH X = BT R 2RI A &40 0 5 35 22
A, H. EA R IR R TR BEERE JE (Streptococcus)i% AR AR IR T B2 20, e
7B ZE AR XS = EN RO R AR IE s i oIk B & (Desulfovibrio) #5556 AH ARG F= B3I T X R4, Horp
DA AL R FRIE R B R s AT 1R @ (Alistipes)~ SAT B & (Odoribacter)~ Wi iR EE J& (Desulfovibrio) £ 4 H.
TR ZE .

TEJBAE A sl WA B . BIRERCR D RIE . P IR JE S SO AR AL, b
R E IR R, A H MR R FE B R SRR R SIS A O R AL R R DMK TR AE
HFFERZ, KPRk E S EAHRE BT, B /RIS, hRlERNRARIE, e,
e B0H F B MEXT B2 N, 5 i T8 R .

Community barplot analysis

[ unclassified_f__Lachnospiraceae [l unclassified_f__Oscillospiraceae

100 [ Candidatus_Saccharimonas [ Roseburia
[ Ligilactobacillus [0 norank_o__Clostridia_vadinBB60_group
[ Odoribacter [ norank_f__Lachnospiraceae
[ Lachnospiraceae_NK4A136_group [ Anaerotruncus

[ Desulfovibrio [ others
[0 Lactobacillus

[0 norank_o__Clostridia_UCG-014

[ Helicobacter

Il Mucispirillum

Il Adlercreutzia

[ Streptococcus

[ Alistipes

[] [Eubacterium]_siraeum_group

40 [ unclassified_c__Bacilli

[ norank_f__Muribaculaceae

[ Acutalibacter

[ [Eubacterium]_xylanophilum_group
[ norank_o__RF39

Relative abundance on Genus level

20 unclassified_f__Ruminococcaceae
Il norank_f__Erysipelotrichaceae
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Figure 7. Composition of fecal colonies in each group of mice (classified by genus)

7. BENRERNERHEBRARS)

3.3.3. LEfSe Y iy daf

7t LEfSe 73 #rH#1, LDA #{fi(LDA Score)itfi K, RFRZAYIHsE V) (biomarker) IH il 25 B8 i 2% o

g4 LEfSe sr#rwnf& 7. 8 s, XTMGA b B E A R R B W TR R
(Pseudomonadota), HE: RHALE1(p_ Pseudomonadota)——LDA P43 fe iy p-Z I E Y (c_ Gammap-
roteobacteria); 4T H(o__ Enterobacterales); W&# % 7= £ HLfd 1% J& (g__Stenotrophomonas); &I HE H
(f_Lysobacteraceae.o _Lysobacterales); Rl H (o Pseudomonadales); #% .U J& (g Faecalimonas).
LB HE 2 N SR A B0 B L2 M SR R, $oont B /N BRI 38 TR s B 3 BRME AT i .

o K R AE R AR UR % R R R T 2F H AT 1 1) (Bacillota) , G - FLAT R
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(g__Lactobacillusy——LDA 1V-5r By AT IE/RIE B J&(g_ Litchfieldia); ZF Ui B FHE_ Bacillaceae); *f
P56 H (o Bacillales). LA J&(Lactobacillus) 24 I 25 A0, BHA RN pE . MsPmEEE . /2
BEEFERUCEDI RS, SFAUAT R R R R A s AR, ARSI oE e B R . TR R T
TR R, RRREFERIAAREFE.

1o 77 AL AN R AE ' B2 4R 3 4T B BHE Oscillospiraceae) & — AN B BE . IR 4T # B2 8 T BB AL
(Lachnospiraceae) RN T IR E, BAPLR . RIPIGIEFIEIIER o (857 R AURHIE 0B BR8]
DT, IR AT REAEAE ) B RN R B S A A e A

LEfSe Bar
p__Pseudomonadota M con
M
¢__Gammaproteobacteria mH

o__Enterobacterales
g__Stenotrophomonas
f__Lysobacteraceae
o__Lysobacterales
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g__Faecalimonas

g__Lactobacillus
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Figure 8. LDA discriminant bar chart
8. LDA FIAIHERE

4. 71ig

AL RER, “BELE” TG, NRIBEREEN o 1 p ZREMITECCS T2 RE80E, M
Ace 1 Chao R /E b FHEA%, FLAS 5 BRI F A TS, FeA FLI FF 18 JB V5 46 2 2 1 (OB e 3 1
Tk, TR 1 L2 BP0 R R A T . WD “ BT Bl RIFIOME A 224tk B HH
TR 0 2 REE RIS DI USSR AL 5, T 3 DL P S B, AER N 2 B AR
=3 1 S 7 5 AR R 3 9 2L

SRR R G WA 2 2 R S RO R A — B B, 352 B SE R 7E (R HERU
FFRT . FUIR T S 5 T 10 A 1 P40 P B I 25 2 B B, AT O Wt 25 P 3] 28
LM, TGS B AR N FURF B AR R 3, B B e 14 B S B B (1, AL B B A 4].
B, GEE RS RRA N “ B h S ENES . BSRA LR, TRMENG AT, &
PR 2 p A, SISO, TV 0 T P R G R R R, R T 12,

o R R T A AT 4 SCFAs (N2 R TR, THR), Q= 4 1l o J b e
PRI AR R . SR, B2 B R W A h 2RI 5 . SCFAs (L2
TR AN b H AN R A B, B938  B5 0 P 2 (1 (1) Occludin, ZO-D)IFEIL, 165 B BRIE[13]. 45
BAI G R “ BTN (LR R, AT BN T AL SCRAs P /ER I, MY
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ly&

“SRRAR” ERYCRRA RIEFR 24, REZF SR/ RIIE R o M1 g 2R, (HATUL R
HEAEH, RPUONZFARTETT FURF 6 E A S i -E RN, 25 B 1] AT R S5 ML & V0w o 4
%, HrpBLhflE(1.25 ke RCRIRN R . G5 G MR SCIRCL AT TSR S5 R, BATHEM %R 7 7T BE
T BT 2 WS R R i AR TOREAE T LA 1E SCFAs F= AR I, 388 Ik 5038 W Al A 2 1 ] B 348 it f
PIBLBE R D RER e R . X —BIFEEE R, N “ou USR5 S DAL AT 20t 7 SE a6 K s«

EE&UIH
WITT A B AA VR 5 6 RS0 BB 3 R (0 S R L A DR R 5 P MR
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