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[ Abstract]
stopping diarrhea of soil-fried Atractylodis Macrocephalae Rhizoma(AMR) by analyzing the changes of microstructure, chemical

Objective: To analyze the processing mechanism underlying the enhanced effect of invigorating spleen and

composition and anti-ulcerative colitis(UC) activity before and after soil stir-frying. Methods: The microstructure and elemental
composition of AMR before and after soil stir-frying were analyzed by scanning electron microscopy-energy dispersive spectroscopy
(SEM-EDS) , to investigate the differences in microstructure and the underlying causes. Ultra-high performance liquid
chromatography-quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS) coupled with UNIFI 1.9.2 natural product
analysis platform were used to analyze and identify the chemical constituents in raw and soil-fried products, and multivariate
statistical methods including principal component analysis(PCA) and orthogonal partial least squares-discriminant analysis(OPLS-
DA) were used to explore the differences and sources of chemical constituents between them. A dextran sulfate sodium
(DSS)-induced UC mouse model was established. The method of disease activity index(DAI) was used to evaluate the severity of
intestinal inflammation. Hematoxylin-eosin (HE) staining was used to observe the pathological changes of colon tissue, enzyme-
linked immunosorbent assay (ELISA) was used to detect the levels of inflammatory factors, Real-time quantitative polymerase
chain reaction (Real-time PCR) and Western blot were used to analyze the expressions of key genes and proteins involved in the
intestinal mucosal barrier. The 16S rRNA sequencing was used to evaluate the diversity of intestinal flora, headspace gas
chromatography-mass spectrometry (HS-GC-MS) was used to explore the levels of short-chain fatty acids(SCFAs) in feces. Base
on the above findings, this paper investigated the effects of raw and soil-fried AMR on the biological, chemical, mechanical and
immune barriers of model animals, and the differences in pharmacological effects and underlying mechanisms from the perspective
of regulating the intestinal mucosal barrier in UC mice. Results: SEM observation revealed numerous hearth soil particles on the
surface of soil-fried AMR, accompanied by bubble-like bulges. At the same time, there were many cracks and folds on the surface
of the hearth soil. EDS analysis revealed that the contents of Si, Al, Mg and Ca in soil-fried AMR were significantly higher than
those of raw products, and these elements constituted the primary components of hearth soil. UPLC-Q-TOF-MS combined with
database comparison was used to identify the chemical constituents of raw and soil-fried AMR. In positive ion mode, a total of 132
components were identified, primarily comprising three categories of terpenoids, polyphenols and amino acids. In negative ion
mode, a total of 40 components were identified, primarily polyphenolic and glycoside compounds. Among them, the contents of
sesquiterpenes and polyphenolic acids were changed significantly before and after processing. Soil-fried AMR could reduce the DAI
score of UC mice, alleviate the shortening of colon length, reduce the levels of pro-inflammatory factors such as interleukin
(IL)-17, IL-18, y-interferon(IFN-y) and tumor necrosis factor(TNF)-« in serum, increase the levels of anti-inflammatory factors
such as secretory immunoglobulin A (sIgA) , IL-10, IL-4 and transforming growth factor-B8 (TGF-B) in serum, increase the
expressions of key genes and proteins of intestinal mucosal barrier such as tight junction protein-1(Z0-1), Occludin, Claudin-1
and mucin 2(MUC2) in colonic mucosa, and improve the disorders of intestinal flora diversity and the levels of SCFAs(P<0.05,
P<0.01). The raw and stir-fried products of AMR also exhibited the aforementioned effects, but they were weaker than the soil-fried
products. Additionally, the auxiliary material hearth soil also had a certain pharmacodynamic effect. Conclusion: Soil-fried AMR
can enhance the protective effect on intestinal mucosal barrier in UC mice. These changes or heating-induced alterations in the
microscopic structure and chemical composition of AMR may be attributed to the dual effects of adsorption of hearth soil.

[Keywords] soil-fried Atractylodis Macrocephalae Rhizoma; microstructural characterization; scanning electron
microscopy-energy dispersive spectroscopy (SEM-EDS) ; ultra-high performance liquid chromatography-quadrupole-time-of-flight
mass spectrometry( UPLC-Q-TOF-MS) ; intestinal mucosal barrier; processing mechanism; ulcerative colitis(UC)
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L 11T S A RO A e B 2 RV A O T Y AR A
25 AE R R e RIORCRE €033 - DU AR R - AT
] it 1% 75 (UPLC-Q-TOF-MS) A 45 & Z Ju 4L it 7 i
BEAR 5 825D UM 1 S5 22 50 A2 gy i
WA ARNE T AR AES TR AR PR IS 11 Fh
2SR (2, 2B ARSEHL AR
Lg% = N S e S T & e sl (UR S 1 NS o NV @ 3SR 113
R EOR S N e IR e s [ B AN U P S R 7 e
S UE ST RN O X R Bk s o B A
S BRI RO R 0 AR R R R
2580V 77 A 52 e ) ML S 3 e . DRt L AR BIF 5
OLAE) 8 FOUL A -1 2% 43 AT -2 8PP AN 7 = — K1Y
WEFE R, B X AR 00 1T A R0 25 4 Ak 2 A
43 B AR AR 0 Bk i 9 PR 45 T R (UC) A s i 1Y
HITE AT RGN L5, U P A AR
G RS R S e 0 A DB DT Sy I R A PR
N AR AR Bk O B i R AR B 5 4
HLS AR A
1
1.1 %%  GeminiSEM 360 %! #4437 % 5 £ 4 da 7
9 f A (18 B R R 28 Rl G2 A R H] ) |, Xplore 2 fig
T o AT A [ AR AR A D) L GVC-1000 B B
e A (AE A AL R AT BR 22 A ), Xevo G2-XS B Y
QAT EE AT B[R] BT A . XEVO TQD #4 = 5 PO i
FF 53 6 0t 1% 1% ( 26 | Waters 23 & ), TL2010S % 72 3
U S A (b 5t i RIERHE AT BRA ), StepOne
IS 98 6 5E 1 B A B 4% 28 2 1Y (Real-time PCR)
{¥ .Nano Drop One 4 % 2 & [ Il & {¥ M Multiskan
MK3 fiff br A (56 [ 22 2R G /R B A BR A A D),
L96G 7 3 [A 4 44 A (bt M B 3 Bl 22 AL 38 A BR 2
w] ), Criterion A 25 7 Hi Uk & 48 (£ [E Bio-Rad 24 1) ),
Image Quant LAS 500 %I % 5 #E e m¥ A% X ( 9% [
Syngene 2\ Al ), Sigma3k15 3 H 5 20 5 3 % R 5
O HL ([ Sigma 23 ] ), LX-800 % 2K /R B AL [ 4=
TAY TRCEE) RO ABRAF ], 7890B R AH 4
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A 59778 A BT i gk B I 4% (MSD) 5T 54X L i
£ 7697 A T T 25 A 4 (32 [ Agilent A H] ) o

1.2 Y50 AR WA 2 E TR
A BR S L 45 R 2403003, 4030 7 v BE 2 KR
T % 2 P2 %5 SR O 2 BHEE W F R Atractylodes
macrocephala W] T 1M 25 IF£F G 2025 4 fR( 48
N B IE A 25 #0) 1 i f R kb R (R E TR
AT BR A AL S 2408016) , 10 % B Atk BE i 14
A O HEAF 1 R 250 A BRA | L 45 20230819)
R BE IR 81 (DSS) Eh (KE X C AW H AR A RA
A, M x4 7 R & 36 000~50 000 Da, fit 5 DW-
40L508) . 43 WA fa e 5K AR 11 A(sIgA) (4R LA &R
(IL)-4 . IL-18 W95 S8 88 K+ (TNF ) - \IL-10  IL-17 .
y THZE (IFN-y) & b A= K 7 -B(TGF-B) fiff Bk
925 W BRI 22 7 (ELISA ) 3R 7 & (W RL 24 7 5 A BR
2 FL L, S 4 Sk 23061249N . 23061259N
23061258N ., 23061252N, 23061261N, 23061254N .
23061255N.23061251N) , 5 A Z - 41 (HE) 4% 24
FlaE (RN ERE/REYRFEARAA MR
CR2501086) , [l 4 /Al 25 1 -1(Z0-1) (M & 8 H
(Occludin) % 5 4 11 -1(Claudin-1) . JiF &5 J§ Wi 1R %
& 3 (FFAR3) . i & 1 2(MUC2) .B- Wl 3h & 1
(B-actin) —HT AR b 480 A6 P 6 10 Ll SE T S i —
P (AL o B 2R A W H R A BR A w5 4 R
bs-AF5145. bs-10011R, bs-A21971, bs-A12636,
bs-0535R . bs-A4767 . bs-2188R ) , 41 ZH/41 Jifl RNA
B ) & mRNA i % 58 50 & | Real-time
PCR i & (db st R R A R A A it 543 5
A 20230617 ,20230523,20230611) , T3 5t #2280 I
7% (RIPA) 24 it i \BCA & H 5@ ik 7 & . & 4
PAGE B i 1 PR 3 il 25 38 1) 85 10% 25 [ H ik 2% of
W Western PR 5% Ik | 14 5 1k 2% & 615 (ECL) &
W (REECEYRE A RN AL S 555 R
MAO0073-Apr-228 . MA0233-Jul-05G2 . MA0387-Jun-
271, MAO0093-Apr-231,  MAO0121-2-Oct-261 .
MA0079-May-285) , 3¢ fii /1 4 3% [ 41 DNA 2 B ik
MElETEYTRE(LE)RGAERAF, HS
B611614-0016 ], H1 g \HUEE | L6 ¥4 R i 9, K Ry
BRI 2l K, HAR R S A

1.3 3% Balb/c MM /N (SPF 2% )70 2 & i i
(20+2) g, {12 T RAEYERBA A RN A E
FEE R AIE S SCXK (1L)2020-0001 ; 5256 5 1y it &
M6 3E 2 5 210726241102524464 1 , 348 38 T 3L 7 b
P 25 R 2 5L 6 S ot OREFTRLEE 20~25 °C, A X
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J& 40%~70% , W] 0 22 2 6 5 12 h, 18] 3 | 2k
WOK IR R R T 1
1.4 ¥ ARELBSTTHENLREDSYREE
DUt ifE /8 #4945 2025005,
2 Fik
2.1 KA BURAARK A BRI N, S
KM ZE 140~150 °C , A FARK A, K0 #l 5 min,
F R % A S O o, BR AR R R IR
F o F 2018 4F RR AL 48 25 IR R Ma R ) |, BUAE
O BB, T OIE 200~210 °C, A G H A
R REPER 7 min B R B HEL A HF
Al BUH B 2 2 A o, B P R
(5 100 kg FIAR B, FARO 420 kg) s
2.2 HAR LT W 45 AL AT 3 A R S A
BRERMEE TR G L RAEAR . £ AR
FUEE O 2T 5 r e SR, Uk BRI N UK
SR FH I 73 8 R A 125 2 Pa B 10 mA ) 5k 1
TREPEE 4R 2 min MRS R . SEM IR EALER Y
P HL O 1.0 KV, R AR EC 1 000.5 000, 1 Probe
64 pA,ESB Grid 400 V, T_{f B B 4R 4 45 4~ L3 i
15U AT IR B . REIE 43 (EDS) i & R 4E C .0 . Si.
Al .Fe K. Mg.Ca . Na.Ti.Cu%§I0 %,
2.3 FAR KPRG9 A o o B
231 BB EIE BRIEREA AR A 65 & I
7 Ay A L 6 4y 10 AR 43 R R I R B
6 1y A= IR FI A D FURFE Sy K & 29 0.2 g, K B PR
GE B EIEHEE D R & A 50% B 20 mL, FR
ERE L, H A (I 1000 W, % 100 kHz, F )
30 min, ¥, FRE BT &, JH 50% FBE RS A 02 1Y Jo
HLRRS) UE L ISR IR, RIAS o TR B A
VW 0.5 mLiRA) AFE R B 4l (QO) A, T e
LA R A AT .
232 il & F @5 & F 8 ACQUITY UPLC
HSS T3 {4, 4 (2.1 mmx100 mm, 1.8 wm) , fdf i
BAH 0.1% H R 7K ¥ W (A)-0.1% H iR 2 G ¥ e (B)
6 B PR (0~1 min, 98%A ; 1~7 min, 98%~45%A ; 7~
15 min, 45%~40%A; 15~19 min, 40%~30%A; 19~
23 min, 30%~20%A; 23~24 min, 20%~0%A ; 24~
25 min, 0%A; 25~25.01 min, 0%~98%A; 25.01~
30 min, 98%A) , it # 0.30 mL-min”, JFFE & 2 L.
JF 3 2% 1F R HE S 55 B - UR (EST) |, I £ B 1A 20 4%
S HEAT A, B 40 A R 2.5 kV(ESTT) L -3.0 kV
(BSI) LA 35 V, B FIEAMEHE R 60 V, 5+
T8I BE 50 °C , B R O EE 350 °C, L ST

100 L-h', B3 770 i 3 650 L-h's MSE#E R R 4
ol ACRE B R L REE AE o 3 eV, F Rk B
T 44 i B 1 B R 20~30 eV 5 KR 3 35 78 Bl m/z 50~
1 000, 5% & MR W ME AK (m/z 554.261 5[M-H] ",
m/z 556.277 1[ M+H ") VE R K IE LI IE .

2.3.3 PR Ak g Bl R A Sy A A
PubMed .ChemSpider Massbank . # [ 1% . J7 J5 4
A B I A OC R B A R g A BT A G
Yy i) SCHR , I 2 15 B 5 6B I 2 PR o 738 CAS
TR — G RS E s, JF 7E PubChem W 0 2 &
HH G AE A W0 1) 2544 3K, ChemDraw #1142 il £k
WA I RE N mol WS IS A
UNIFT 1.9.4 %4 (25 [/ Waters 24 1 ), I i F R Ak 2%
2.3.4 HyEAEF  UPLC-Q-TOF-MS i FHLEE &
A UNIFI 1.9.4 8 A5 BB G4 B8 36 0F 5 F AR
A2 1A 1 A RO P, ST — S S 1 i
U8 38 5 1 A 4 AR B BT 1) ] 0.5~30.0 min, i i
58 BE B {5 >5 000, Ji iR 25<10 ppm. Fifif5 #1740 &
Wy 255 58 S BT, AR 1 2 SR TR b G W R AL
T B R TRDFIARE & rb o0 1 1 00 (B 28 FIRE b &, LA
FAE QC FEAS rh 4y A AN FRE Ak 143 ) #E4 T T T4
BRMPAMEZE A . a0 159 20 e Mk & i £
B IS () B W TG AR 45 A S A SIMCA-P 14.1 31, #E 47
F AT 5 T (PCA) FIE 38 i f /1> 3¢ 355 -1 3] 43 B
(OPLS-DA) , £ OPLS-DA ' D) 7F & & 5 4 % 3
(VIP)E>1 ik A (AR5 H 40 (AR E I 22 2659
2.4 PR EIBHIE X UC /N B 57 5 31 BE 1 52 1)
241 P H A BEAR Y AR LS
AR R 2 3R F 10 5 K A 1 h, SRS 8 fif K
FIZ 0.5 h, B IF 2 AT AT 2 0.5 g-mL", %5
242 B K ZIOCER 11 HRGE BT
IR HEAT R ¥ Balb/e /N BRUBE AL 43 0 25 4L AR AY
4L PH P 25 21 (A0 0B Ik BE L 1.59 g-kg!) kb 14
(0.001 g-kg') . FI AR (4.55 g-kg') IH K A4
(455 g kg )M HARM(4.55 g-kg") o BREHAH
Ab HA /NI R B K 2.5% DSS /K% Y
7S UCH AL Fe B A 10 d 2 LA L AT S d 4R
T 2.5% DSS /KR, J5 5 A4 T alivgoK , s 341
Wi R AL R 45 25 0 O 3, % 4% 21 Bl W AT
B2, o 250 R ORI R 2 5 5%
kAR GE A 4L RN R A A AR R LAY 4l
HK o

243 YW KRG IE/NRIEME T
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AN, 12 h BRI E, H NI, 4 °CHESE 5 ®2 slMF3
B0 (3 000 remin?, 10 min, B.0F 4 11 ecm, FA]) Table 2 Primer sequences
il 25 ML37 5 Ab BE 2l 4, 0 85 e iR R LU, T BA B R i il FAI53") KJE/bp
Z0-1 it GAAGGCGGATGGTGCTACAAGTG 232

BB IC sk B I B AL B A K JF
v 1 A LR K R RS I, A

2.4.4  FIRTESHEE(DADIT > DALZ T 45
RGP SNFEE FEAR , 7038 B SR Y7 i 7 rh g
LS W RS ORS00 86 0 B2 U8 1f R R R A B
SN DU BN 3 A SCHEA T 16 S HE B I 4,
HARGpRETE WL 3R 1. DAI=(IAR Ui T FE3RAT 70+
FAB AR VE I+ ML A7 DL PP 53 ) /3

®1 DAIFH#IRAE
Table 1 DAI scoring criteria

o PRI LT R R ELUBIZN 6 i 22 E
Y S TV NS YN
1 >0,<1 0 EH 0 G 0
2 >1,<5 1 ¢ 1 e it 1
3 >5,<10 2 FAHK 2 [GHIEEA 2
4 >10,<15 3 LIEIN 3 sl 3
5 >15 4 i 4 KA M 4

2.4.5 HEY (WS ma U A A shiit
FUJE B S5 A, Al B0 i A BEER K vk JE £
4% Z R B E , 2 IR A S E A,
HE YL, 5 fUE T W8/ )N BRLAS I 4 2 s B AR Ak
2.4.6 ELISA Kl i V& 48 1 A 7 /K- ™ & i I
0 7 U B A SR, W A 45 4 B ) I R IFN-y
TNF-a.,IL-17 5 IL-18 % £ & N F K& sIgA | IL-10,
IL-4 5 TGF-BAH1 R K+ K-

2.4.7 Real-tine PCR Ky il 25 7 20 20 b g % B¢ e
HHE mRNA ZKFE B 41 408 2, TR A e
e B RNA $2 B 65 AH OC ZE R $2 LS RNA , 38 1
% A K cDNA, I DL cDNA S B4, 179
B SR 95 °C (60 s T AE ML 95 °C (15 s AR P
63 °C iR K/IE fift 25 s (9 31 40 ) |, I A &
55~95°C. LAH % -3-W% 2 i A i (GAPDH) S N
Z Al 22298 41 8 20-1, Occludin , Claudin-1 .
FFAR3 .MUC2 mRNA X ik . 5l ¥ kT
A TR () ey A R A WAL )P 51 L3R 2.
2.4.8 EHGIEENIR T (Western blot) 46 I 45 17 2H 21
ARG A OCEE KA SIS LR
JoT o Ji5 A ST S DU UE VA (RIPA) AR IR G 5
IR A5 T 25,12 000 r-min 250> 20 min 5325 F i
(B2 6 cm) o >R I I i 75 (BCA) M E 45+
i AR VR, &k S R R R R
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T AGGCTCAGAGGACCGTGTAATGG
Occludin | AGTCCACCTCCTTACAGACCTGATG 330
T GCCTCCATAGCCACCTCCGTAG
Claudin-1 3 AGAAGATGTGGATGGCTGTCATTGG 251
T it CCGTGGTGTTGGGTAAGAGGTTG
[- 9 CCTTCAACCACCTCACCAACCATC 348
Tiif TCCAGAATCCAGCCAGCCAGTC
3 TCCTGGCATCGGCTCACTGTAG 345
T ACGGACTCTCACGGCTGACATAG
|9 ACAGCA ACA GGGTGGTGGAC 183

T TTTGAGGGTGCAGCGAACTT

MUC2

FFAR3

GAPDH

B LA (PVDF) B, £ A5, 20 5 A R ) —
Pt (ZO-1. Occludin, Claudin-1, FFAR3 #l MUC2 5
B-actin, M FE L4 K 1:1 000) ,4 °CHEF it % , TBST
S RV M AR R T (R B EL R 121 000) ,
4 °CHFER 1 h, FRUR GRS, JF 0 01 58 Ak 27 RO ik
(ECL) b 2= KOG, T BUGAL bk 47 g 5%, JF 1
Image J A 537 5500 IR BEAE .
2.4.9 JiEREBEGA R 2R BUR RS 25
Jei WS 4R A /0N BRI B 10 A 5 2 L
DNA, Jf DL I 2 5 0 % 48 7 16S rRNA JE [H V3~V4
AR DCHE AT TG RN, AR S 0 45 2R S A
MicrobiomeAnalyst i3 4= ¥ 20 %% 53 #71 °F £ (https:/
www.microbiomeanalyst.ca/) , 84 & P55 . PREE L
TEFNBRAEAL AL F , I DT o ZREVE M HT , LA REA 2
] Z2 B A 0 22 5%, 3l ) 2 AR AR AT (PCoA)
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29 50 mg, K5 % AR, T 20 mL T 25 gF B,
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E1 BRIMWEEHRERHEZNL(SEM)
Fig. 1 Changes of microstructure of Atractylodis Macrocephalae

Rhizoma( AMR) before and after soil stir-frying (SEM)
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Table 3 Elemental composition of different samples %
TR ARIPE EEA ESVASES
C 46.71 42.26 43.59
(0} 41.71 54.32 45.74
Si 10.93 0.01 4.56
K 0.22 1.85 1.94
Al 2.38 0.04 2.18
Mg 2.13 0.01 0.35
Ca 1.09 0.01 0.22
Fe 0.05 0.21 1.35
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54 F4 ARLBEEIUC/MRERIEHOFME (X+s,n=8)
=K Table 4 Effect of AMR before and after soil stir-frying on organ
4 2 - ¥ index of UC mice (X£s,n=8)
3 —SBZ -
& 3 A ., 2 == gc 4151 Mub/g-kg'  KBUE/g  BASEU% RS BU%
;‘z_ ) AN\ —TC 4l 243241.61  2.8740.24 1764031
T 241 19.29+1.26  4.69+£0.99”  1.27+0.19”
1 PR 25 21 1.59 20.88+1.84  3.64£0.45Y  1.49+0.31Y
AR 4.55 20.73+2.98  3.91+0.87  1.35+0.23
° 5 10 15 20 25 30 I 4.55 20.06+1.93  3.82£0.58"  1.39+0.42"
vd Heb L2 0.001 19.07£1.29  3.93+0.81  1.33%0.15
TE K FALMOBURAL Y L2525 SBZ. AL QC. 1 + A 4.55 209241.87  3.5140.78"  1.37£0.31%

41T kb0 B4 TC. H b 4 528 FI 4 I 4% P<0.05,2 P<0.01 ; 545
B H > P<0.05, Y P<0.01

B2 BARIHATEUC/HRDAINZHE

Fig. 2 Effect of AMR before and after soil stir-frying on DAI in
UC mice

BRSO 20 L A, 4% 45 24 2/ B4R 20
AN ) B2 B ARG, B (R 4l Rk 414, 22 71
HA G128 X (P<0.05,P<0.01), g 2 ¥6 5094 R
] A% B 00 T L B AR AR kb Rl E R A
H Gt 2 15 L (P<0.05,P<0.01) , 31 4% 45 25 4 4 47
FEA A AR BRI FE T o BR B PE25 40 16 & R F
TR EARMENER R, k4,

3.7 AR UC/ R LIS il
XA H/NRE K ESHAT I R, 52 A4 /MR
Pl A, B AU 20 /0N B 45 T 1 B2 WD I 46 6, 45 45 25 A1)
SR T 4 B ) 5 B A 4 L A I A TR . BR PR
AN UEB AR EBEARMEREH R,
A HE Yt 25 3R B, 25 (/s BRSSP B 0 L i &5
¥ 52 3%, TG 4 i 40 32 10 TR 4 5 B Y 4 /0N B 45 T 3

S5 A RV P<0.05,2 P<0.01; 15 45 5 41 H Y P<0.05,
Y P<0.01(5 5-% 8 [7)

IS 7 E A A, T AR A i R A i
WA OL IR SIE IR T S . & AR 24l B))
W) 45 1 b FE 235 g 349 45 3OS [ R B A 0k 2, R E R T
Mz, WK 3. K4,

A B C D E F G

TEA 2 A B CHIPEZ 4, D. AR E D HAR
M F ARG G R R (B4 FE 5 TR])
B3 BARLIVAEYUC/IHREHKENZIE
Fig. 3 Effect of AMR before and after soil stir-frying on colon

length of UC mice

B4 BRLIWETEXNUC/MNREMARFESHRN (HE, x40)

Fig. 4 Effect of AMR before and after soil stir-frying on colon tissue morphology of UC mice (HE, x40)
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{2 % I ¥ (IFN-y . TNF-a IL-17 5 IL-18) }% TGF-3
JKAF 3 T & (P<0.01) , Bt % K (sIgA (IL-10 5
IL-4) 7K F & 3 FE AR (P<0.01) ; S5 R4 L8, 45 44
24y 21 ¥4 0] A [R) A EE [0 8 I 3 45 R RE IR F 1 KSR
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Occludin il Claudin-1 & fk 2% 5t [ #H ¢ 2 1 FFAR3
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x5 AARTWHEXMUC/HRMFRERFKFEHFEIM (¥£s,n=8)
Table 5 Effect of AMR before and after soil stir-frying on serum inflammatory factor levels of UC mice (x+s,n=8) ng’L"
20 5 il /g kg IFN-y TNF-a IL-17 IL-18
25 H4 375.85+45.33 213.03+61.05 19.30+5.15 62.46+14.10
LR 4] 655.91£36.72% 458.96+75.19% 33.88+7.19% 115.26+11.03%
BRI 2 41 1.59 367.82+50.21" 230.46+46.64" 16.92+5.34Y 67.19+16.59"
AR 4.55 569.47+62.87 408.20+77.50 27.97+6.24% 102.77+6.61
I AR A 4.55 532.26+53.28% 361.34+56.67 27.94+6.07% 82.90+11.79"
DS SRTINg. o| 0.001 557.85+41.22 380.66+45.15" 28.60+5.95" 118.29+18.63
T EARH 4.55 444.51+81.02Y 311.38+74.14% 23.54+4.64% 95.93+12.95
Eigil] # /g kg sIgA TGF-B IL-4 IL-10
2 HAH 26.20+2.07 383.32442.27 145.04+13.68 274.84+43.18
R 4] 13.26+1.14% 642.18+41.44% 102.73+13.45% 133.71+44.21%
FH M 25 41 1.59 24.36+2.75% 376.35+51.25Y 148.77+15.16" 253.35+25.319
HAR A 455 15.76+2.66 563.69+60.16 105.90+7.74 164.91+47.24
B AR 4.55 15.12+3.18Y 535.59+53.18% 127.07+11.55% 192.16+45.65%
kbt 41 0.001 16.59+2.42Y 586.99+32.51 133.20+10.10% 182.35+46.10
AR 4.55 16.93+3.37Y 437.92+73.21Y 143.02+14.029 231.69+48.01"

FIMUC2 i) mRNA ik 3 i (&% (P<0.01) ; 5%
BRI, AR H e E—ERE LA & LR E
FR R ik B R 2040, A L AR B

YR I f5 (P<0.01) , 2 W] 60 AR X UC /N B
52 S B e LB B B A 2 B R 2 RE B AT I 3 1 O
TAEM . 6.

F6 ARTWHEINUC/HRLEBERFHFEREREERX mRNAKEM (3+s,1=3)

Table 6 Effect of AMR before and after soil stir-frying on intestinal mucosal barrier related mRNA in colon tissue of UC mice (x+s,n=3)

415 Fl /g ke MUC2 Z0-1 Occludin Claudin-1 FFAR3
= 1.28+0.14 0.99+0.12 1.47+0.06 0.98+0.21 1.5240.12
LRI 4] 0.25+0.01> 0.24+0.13% 0.63+0.09% 0.29+0.14% 0.47+0.03
FH - 25 21 1.59 0.93+0.03" 0.76+0.04" 1.18+0.10% 0.49+0.11% 1.15+0.11%
M A4 455 0.87+0.05" 0.3240.10 0.86+0.04% 0.41+0.05 0.82+0.06"
B HARM 4.55 0.69+0.72" 0.45+0.03% 0.63+0.11 0.65+0.10" 0.67+0.04>
fh 4 0.001 0.48+0.03 0.27+0.11 0.71+0.04> 0.28+0.12 0.49+0.02
EX ISR Nl 4.55 1.03£0.12% 0.69+0.09" 0.95£0.16" 0.69+0.07" 0.98+0.13%

3.10 KB ERXS UC /N B4 i 21 23 v Jig 6 5 I e
LB S ESININE A I VPO R34 N ) 7 e
v T 8 R85 B AH O B 11 3R GA KSR AT A BT . 4
KB, 575 (UL R R RGN B4 e 4120 i B
JEEAIL I 57 5 A 5% 25 (1 ZO-1 . Occludin fil Claudin-1 &
b 2 B B AT 56 25 1 FFAR3 Il MUC2 (19 3 15 ] . [
ik (P<0.05,P<0.01) ; SHALA L4, 45 45 2 1 34
fE—ERE FIE B E AR R AR IR D+
15 A AR B F % (P<0.05, P<0.01) , 2 W + 40 AR
Xt UC /Iy B 266 5 ot B v LA S s % Ak 2 Bt B ) g
B W EMIEER FE LW E S & T,
3.1+ EARXTUC /N B I B SS 5 2 R
{14 5% i

311 BB E B LM 2P Shannon Al

MUC2 e -—--nﬂgﬁ‘lloma
Z0O-1 E— - _-L-- - 220 kDa
Occucin. N W A ¢ -
Claudin-1 [0 8 @8 W . 20kDa
AR [ 35 ks
Bractil o — — - — — — 45 kDa
A B C D E F G

Bs5 SHNMNREHARTHHEEREHEXEONREBIK

Fig. 5 Expression electrophoresis of intestinal mucosal barrier

related proteins in colon tissue of mice in each group
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®x7 BREIUAEMNUC/NREBARPHFBRFREBAXZANEM (f£s,0=3)

Table 7 Effect of AMR before and after soil stir-frying on intestinal mucosal barrier related proteins in colon tissue of UC mice (x+s5,n=3)

215 Fl 4 /g kg MUC2 Z0-1 Occludin Claudin-1 FFAR3
25 H 4 1.01+0.34 0.92+0.25 0.80:£0.12 0.94+0.15 0.92+0.34
LR 4 0.66+0.23" 0.35+0.23% 0.24+0.11% 0.34+0.20” 0.46+0.16>
BRI 25 241 1.59 0.85+0.15" 0.72+0.13% 0.69::0.06* 0.70+0.15% 0.65+0.27"
HARA 4.55 0.71£0.36" 0.390.20 0.400.15 0.47+0.09 0.44+0.19
I AR A 4.55 0.87+0.72 0.53+0.13% 0.28+0.21 0.500.18% 0.61+0.25%
ks 4 0.001 0.72+0.03¥ 0.41+0.10 0.32+0.21 0.27+0.07 0.48+0.14
PR 4.55 0.98+0.129 0.69:£0.08* 0.57+0.12% 0.67+0.11% 0.67+0.17%

25 B R, 45 4H /) B Shannon #1 Simpson 8 ${ 2% &
PRI U B A R R A A 5
2 4L, B 4] Chaol 1 ACE #5%0A £ 7 #4
F BT UC AR 51k I 18 Tk A= W 1 Tl 1) 52 e 1k 1
ek R T AR AR . S n AT,
ARG RSP 2 A B R . B
iH B ¥ Beta Z FEVE 20 M7 145 PCA K2 PCoA 45 R B
7N A SR RZH 53 ) o A T R IR AN TR X, H
PR, RN AN ERAREA2ZR. It
HPCoA B R KW, 24 WIRYIT IR L 4 45 25 H AT [n]
FHMAFREMBEE ., b EPaARH o -4
MEvHAAARGHRERE, HEILEAE T LR,
X A 55 A 2 RS g A5 R AR — B UL 5 R R
Tkt kL

3012 i ERFA AL AT TR L, A 4/
B 17 18 DA A 32 2l JE BE TR ] Firmicutes JUAFT B 1]
Bacteroidota F1 25 il #F # [ ] Campylobacterota 2 AY ,
525 (el H &, B A ZH Firmicutes AH X 3= F& 38 i,
Bacteroidota . Campylobacterota A X = & ¥ /b ; 7 J&
IV b, 2 20 3l W) Mg TE TR R 8 R SIS e R B A
WES. SEAALK, KB A Turicibacter .
Clostridla UCG-014 F1# Ik 2F 041 1 J& Clostridium

& OW OB M M X F O JE &, Candidatus_

Saccharimonas HT002 W4 | T IR HF & J& Helicobacter .
R 6% 9K B8 )& Desulfovibrio 35 TR B # A X =5 B AR o
7 4y 24 20 X B X A5 R Sl ) g TR R 110 Rl S R S
HEAT JH O, JU R A R K O B X R FF R R
Bifidobacterium. & W& W J& Muribaculum
Clostridium % T 3 B2 09 W 8 /E T8 BT B . H
oL 2% g 25 U SR A R 2 Y R Y 4R A B
o A, 1T B A B R A3 A 1 O s RS A
A FHAETT R KV B FhORE A W R AR 2
HL 45 25 25 20 Y4 RE S 5 ARk i 22 S, b D)
2 F AR AL PR B B . X 3R B DSS 5 & 1 UC
+ 190 -

/N B TE N T K B TR S A R A R A, R R
AE 0% 8 19 15 80 3 Wy Jizm 3 T AR B A5 A o DL 9 R
BEE T A4

3.11.3  J il Y LEfSe i i 43 BT 45 41/ U
B A0 2 ) P Z PR W (2 HA 2
12 4~ 28 Bt , s _Lactobacillus. f Atopobiaceae,
s Otsenella. g Otsenella 1 { Erysisipelocrichaceae
SR X L R B R RE . T
s Lachnospiraceae. NK4A13.g Lachnospiraceae NK
4A136., o_Lachnospirales 1 f Lachnospiraceae %
144 BRI A h R . BRAK AN
3 Wy i 3 B0 R 2 S DL AT AN TR AR AR o (E AT
KB mptm s HaEgnad . Kb, 2P AR
LA AR SE S B8 o UL i R RS I A et

3.2 B HARX UC /R ZEfE h SCFAs 7 2 1 #2
M 5 2R R, AL 2H B W A P IR OK T
FIE(P<0.01) 5 T/ T MR R R A 2 1R
1 5 88 3 R IR (P<0.01) , 3% BB AL 2 ) i 3 A
SCFAs U 32 RS2 M ; SRR 20 L85, 4% 20 245 41 ¥ ]
BEWENR TR T IR IR R /1 K
-, BH A 28 20 A kb R 4 AT IR 3E R AE L TR K.

WS,
4 itit

AT 5 18 5 A A RO A -4k 27 23 B - 28 RO
AN DA AN IR0/ e S W A0 W b N S 1D SR VR
WLEE K8 FIA =7 o3 1 A8 AR 1 B0 R AT AT, IF XA [7]
AR ) i X UC /0 BB YR 97 7R 4T R S T
B o SEM WLEE kb F R TR 3 THT B4 00 45 4 s &
B, BARE JE R 2 A SO AR R I D =
I A5 1F R AR ORI TE R 2 AL i B, T 3 26 iR
JigZ S o IR B A R RO B M A T R AR
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*8 AARTWHTEN UC/INRZEE R SCFAs K M (f+s,n=8)

Table 8 Effect of AMR before and after soil stir-frying on level of SCFAs in feces of UC mice (x+s,n=8) pg-g!

A Alht/gekg! .7 Wi ST T2 SR i R

25 H4 2 679.85+22.34 27.63+521  107.84+9.65 131.37+11.21 4.17+0.33 29.94+4.20 4.70+0.35

TR 4 3515.69£34.99”  27.60+6.37 75.13+6.33% 80.35+7.35% 2.62+1.21Y  11.33+2.96  2.61+0.67"

FH 25 21 1.59 5214.06£62.85"  41.8442.95Y 121.06£8.35"  151.49+11.24"  431x0.52Y  26.61+3.21Y  2.10+0.32

AR 4 455 8247.16+47.82"  38.30+5.16Y  97.80+6.13"  117.13£10.21Y  4.0120.93Y  22.76+538"  1.51+0.15

WA 455 4389.26+102.37  45.01+6.28%  102.18+11.79"  108.21+12.33¥  4.47+1.03"  19.2245.29"  2.22+0.51

DS e | 0.001 3 244.79+65.21 39.32+3.21Y  99.06+6.22" 95.19+8.55% 3.89+0.67"  18.08+3.46"  1.02+0.23

TP EARE 455 8 181.06+39.48"  38.18+3.87" 124.55+8.27"  108.70+7.62" 429+0.54”  21.0243.25%  2.5242.27

2 410 R A5 1Y) 25 K RT3 5 7 i TE DR K 43 1
R (=S I TR Sl T I o 3 P P N N S .2
SEM 43 A1 iy LAtk I, >R Fl SEM-EDS #% AR Xf + 40 A
R A ITCRAMBEAT . GERKI, LB AR
M FTAEAARKR B Si. AL Mg . CaSE 0 &K & 7
ETE L XL IT R WA RO T R
PARHF 5T R W, &% Al Mg Ca %5 ot 2 Y £k 1T % Bt 7
TE PN B 4 WAV RO T ERE 2RO R HE LRTE Y
PEFIN o AT DL, A KB AT RS AR ER R R
O A TR 285 4, 38 58 X A A0 43 1) T ik B R AT
Y JoT 0 W B R D 5 TR ARk kRO BB R R PR
RO R R DAL B R A X W EIE T b
ARCHE R A B

H 24k o = R R 2 R E T ) il . PR
MR R, AR E SR E ZHE FOR
X IR ORISR S S 2R A, X fh
GYEA T B WE SR PRk U B R
JHE RO I A R 2 R GE A B 2 AR
P AR ol 7 v A R TR R AR 45 TR 3R B 2 0
A3 B 2 R R g 7 A 5 e DT A R AR R B Ak
PR RN @I G (= ata o o | AN Gl = 7 b o 4 33 1=
A2 3 HEAT A3 BT R 3 A e i 28 o 2 LR A
H A A8 fb e B BB . SEBs B DL R Y g AR
TG W AR T EZ =, B
AR PraE A2k E Bis o M ALK i ) %
PR A g2 1R T A 4 o AT MO A Y B AR
PR RS S A AR B SRR LR TR
o SR T R S R AR AR A AR IR
60 TR S A 21 i 218 B 43 B A LA P 1 8 1 R i
HH T AR I U A, T A M R
WA, 2250 93 R 28 A3 A8 AR R T A 7 i A8 fk
B . DASRIR IR AR £ o0 0 R 2 Ay HL A Bt
RPN TR AR R R R A R
Y BEARAR L 3K 2 a0 A M R v i ARk

A AARDLR B LA B BT RE Sy i (7R
2 B FE M 3k B A ARk TS R T 8 o 1)

BACHIE5E 22 B, 5 266 WS 5% i S5 8 76 UC 1 & 2k
RIgMREZXEEZWIEN. R R R EY
Jo B Ak B I BL B R R S S5 B 4 3 43 2H R
DL U9 4 7 =X BH 1 B R L 2 2R GCAE B | g e
of [ B PR b B BB R RS E R R MO
i 3 A= O R T 2 M 1 AR AS XA B R R G E]
W 3K, i 0 J o I 22 I, 25 TR0 K 1 R RE R 7, 4k
M & W b R 8 T VR R SR R
i 3 TR R AR A AR AL fe 485 BUM I S 1 K
Az R A P R I R I 1 AR E R T B 9
SRR BA EEE L, AR, UC/HR
Zor: AR TG, sIgA KF 8% Th e, 20
AR AT DL S T sIgA K B0 HLAK S Fa
A, NI A R 5 UCIRAS T 1 2 T e 2L L 14 o
J 3 e S B R A T RE . 8 AT LA S UC
45 7 40 21 ZO-1, Occludin , Claudin-1 mRNA &
HEMRIK, NITARUE R UC 3800 5 724t
It v o T8 A R K 3 5 i 2 AL A R
B AE S, OF BB 2 JH R MUC2 mRNA K & A )%
ik U B AR R R RT DL E R MUC2 2R A
Feak  HERR A R AL bR . DR AR, UC /N R
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