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H E:ARAME (Ferulic Acid, FA) 5 4i1a KEAHE (Arabinoxylan, AX) EM LG AX M54 E
MR, KA NN-#E Kok (CDD) AL EF] & FT 410 R RAE-FTARER 0 2 &4, BT AW F e B O
B FA BB A AX B A TAL, @3B KMELES GC-MS &M 2 AX ¥ 4E4M T4k, # 5 HPSEC-MALLS %
GERAE AX M AR T, BB, AHMIEAFX £ (Caenorhabditis elegans, C.elegans) AR R B A AN
Rtk RRABEGEGIRI KRB E IR E S5 FA o AX ARG BEfERFE. 3% &9, CDI#F &
£ FA B B A %) 68.120.6 mg FA/g, 124 8 Z 154k AX B (P<0.001) o BALTAZ P REAMIR AX 09 F 4540 %
Fot) ZAFIE, {22 AX 899 T I5M, A5 FEd 505.9kDa 4 £ 51.83 kDa. A4 & WS RY, FA 694 M
ZLAERB[ARRANTN, E& RKNAL ALY NE (Superoxide Dismutase, SOD) #=if # L A B (Cata-
lase, CAT) #HMHHA#F 52% 42 6.7%, FH A (Reactive Oxygen Species, ROS) AZ 51K T 5.7%. FA 4924
AT BUAXGHEZEEN, 2L 0WKRABARENEANH ZH Lactobacillus. Bifidobacterium ¥4 74 |
4 EF W Escherichia-Shigella #= Streptococcus ¥4 69 3. B, 48T FA f= AX ¥4k, AX-FA £ 244
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Abstract: This study investigated the effects of covalent binding of ferulic acid (FA) on the structure and bioactivity of ara-
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binoxylan (AX). The AX-FA conjugates were prepared using the N,N’-carbonyldiimidazole (CDI) catalysis method. The
degree of FA substitution and AX solubility were measured by the Folin-Ciocalteu method and centrifugal precipitation, re-
spectively. The monosaccharide composition of AX was analyzed via acid hydrolysis combined with GC-MS, while its con-
formational changes were characterized by HPSEC-MALLS. Antioxidant activity was assessed in Caenorhabditis elegans
(C.elegans), and intestinal fermentation characteristics were evaluated using an in vitro pig colon digesta model. The re-
sults showed that the CDI method achieved a FA substitution degree of 68.1+0.6 mg FA/g, while significantly decreased the
solubility of AX (P<0.001). The catalysis process did not alter the monosaccharide composition and the conformation of
AX, but caused molecular degradation, reducing its molecular weight from 505.9 kDa to 51.83 kDa. Bioactivity analysis in-
dicated that FA binding enhanced the antioxidant activity of AX in C. elegans, increasing the activities of superoxide dis-
mutase (SOD) and catalase (CAT) by 5.2% and 6.7%, respectively, and reducing reactive oxygen species (ROS) levels by
5.7%. Although FA covalent binding partially weakened AX's intestinal health benefits, the AX-FA complex still promoted
the growth of beneficial gut bacteria, including Lactobacillus and Bifidobacterium, while inhibiting harmful bacteria such as
Escherichia-Shigella and Streptococcus. Thus, compared to FA and AX monomers, the AX-FA covalent complex possess-
es both antioxidant and probiotic properties. This study provides valuable insights for the preparation and application of
polysaccharide-polyphenol conjugates in product development.
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(CDD#EfRIE T Hmsd . RSy 2 T2
WS Z W B NN HET, 28 e T
XEZ G RTINS & S
TR Z WG SR AR THEEEAT A, L
MAZE WA ST 5 SN R 2 WE S R e
AR TR AT L AR

N, ASWF5ER ] CDI Ak i % AX-FA 3t
WriZ-EY, Sr M L R R AX 19531 HOREZE
W M ZRFFIEARA . IFEPE FA R R 2 Pl
PEFT AX AR 2 35 09 1 38 g5 A2 06 PR O ARER, S3 B
FA B E5GXT AX AW iR, LU AX-
FA USSPl s A 5 S22
1 MR5EE
L1 MR5ES

FE WA = N R BR A 5 BT
AR (FA) W A b EU K BHA YR A BR AT, 2l
99%; CDI W4 B mg 5 i F2 2 AR A RS H], 46

BE 99%; IR A MBI RbRUESY . 23T iR MWH
Sigma-Aldrich 23 &) ; FUBEARAE S CH 880 . 2Lk .
[EEVAISE N R N e N N DN B A IS (=
ZEEERHE A IR N2 B AE RIS A fRA TR R
R K22 AT SOD Wb PR a2 i 55 & . CAT i
PEME & . ROS ACFMIEHI & 1 H i
BRAEYHEARA RN B IBEmNEY) ATk
HAE 100~120 kg Z AP HRE (S AR LELSA) KR
TR ZSE R A HoraGRl s vt
Infinite M200 PRO B EfFHRAY  #Hff &= Tecan 2%
)3 J-26XP Bl 5 2 R R ES 0L CVI100-DNA #Y
AR At SR AT R F] s 5615 Beck-
man Coulter 2\ 7] ; 6890N Y AH (433 JTi 1% Bk JFHAX
£ Agilent 23 1) ; GC2010 Plus %I B I5 BFHA (2, 33%
1 AARELS F] Z28EE 1260 Infinity I HPLC &
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HNY BUHIR RS T4 RET RO R A
B 2% F 3 FLX800 BUZE Yl AR I 5€ [E Bio Tek 2
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B BRAA T S

1.2 LWHE

1.2.1 AX B AL 22 b SRR LA
ZZF PRI AXS, SR R AR TR I E AX )R
T, SR HIRDR LB SR I . AX PRI R 2 11,
SR BCA il AX A E!. DIEETIRN
FRifEdh, SRR E AX b &9 R 5
ar L

1.2.2 AX-FA LM 500 HI &

1.2.2.1 FA mJEaE  FSHEFIBTER FA(4. 8. 12 mg)
1 CDI(4. 8. 12 mg) IL[RFMAE 20 mL DMSO H,
TE N, SUEERYT T 60 °C i 16 h, K A 4 mg
FA, NI CDI BRE R AE S as X BRZE 1, A
A FA HJILA 4 mg CDI fIRESME as FAXTRELE 2.
1.2.2.2 FA 5 AX MG B 1.0 g AX B fR7E
60 mL JC7K DMSO o, 22 hin A 1.2.2.1 F3E Y
FA 5, 60 °C L FE 6 ho FH 4 fHATRIITK Z
B ()R B UTTE 5 IR, PTTEMIE#FE 100 mL KRBT K
dr, IR BB 4T 18 3500 Da BUBHTASBET 48 h,
FRAR NI FA. CDI FlH [a] =k, 7R 1515
F| AX Fil FA LM 4559, fin 44 - AX-FAL. AX-
FAM. AX-FAH. 7= H-1 fIZzSH-2,

1.2.3 HUREE (DS) Myl & SR FH A AR -1 725 I o
FA 76 AX 5y T g BUED ¥ 3 mg BRI fRET
1 mL DMSO & H, H 50 pL AESAHS 1 mL 3=
B F7KF1 375 uL Folin-Ciocalteu iR &, 7€ 30 °C
eSSV 5 min, B S N 375 L B9 Na,CO,
(7%), IR-E PR CHE 2 h, [ FHBEFR{GNE 760 nm
A SERE o LUIAS IR BE B BT 2R IR A b v i 22 il b
HEMhZe . BUREE LI ve 52 A1 P BT BRI XY i 22 e 3R
7~(mg FA/g) .

1.2.4 ¥MESDNE ¥ 100 mg # SEHT
10 mL EBTIKH, 45 25 °C Tk 5 ho LA 12000xg
FOBS R B 25 min. IR IR TR I FRR
. FEMIESEEEARTG LI A T S,

Wi — W,
x 100
W,

S1(%) =

T ST R IR B RE, %; w, FRoSHE 5 G o,
mg; W, FORVIEF &L, mg.
1.2.5 PR AN AE  FREX 1 mg B4, A 1 mL
e BE M 2 mol/L i = 3 £ & ( Trifluoroacetic Acid,
TFA), £ 120 °C F/Kf# 2 ho FIH B W45 T
50 C TR . TSI 0.5 mL H %

J& N, K+, A 3 LA R84 LB TFA. /S
A 5 mg EhFR¥ENE . 1 mg ALEEFT 0.5 mL AkiE, 90 °C
JZNE 0.5 h, EIAHSEIA 0.5 mL BSERET, 90 °C X
B 0.5 h J& N, 1, 153 AX M AX-FA M2 59
HOMEAE S IRMRNTAE ) . AT f# T 1 mL CH,LCI,
i, A AAH U TR I A A TR, SR 5% 28
FR Lot U B AN (A, KA B TRANES (FID),
(A THEARF: 120 °C {33F 3 min, LA 3 °C/min j#
BEFHEZE 210 °C, 210 °C FHAREF 4 min, IS AR
3 1.0 mL/min, 3£ IR EE 280 °C, HFEEAFH 1.0 pL,
AR BASME IS H Y 25, 30, 400 mL/min.
FREChRUE S (FREENE . BRI . AR, HEvE. 2k
FLE . AR 1.5 mg, [FIFEIEATHEIE 2 PR s i1
Ak, i B S A3 S EL 0.45 mL BRLZE8E. 0.3 mL B3
. 0.15 mL AKBE. 0.45 mL H & 8. 0.3 mL 7%
. 0.15 mL “PZUEEIN AL AR S), TE AR G FriE
WHETFRIEAR, FH T G550
1.2.6 Sy FESAAMGTTFEEMEZNE RAAZHTT
1260 Infinity 11 HPLC R G /rHFESh 4 F RS
PR SHEL . KBS HE: 22 M0 B O OGS 25
(DAWN HELEOS-II, MALLS) . 25Kk 3346 %
(ViscoStar III, DP) Fl1 75 22 47 5 5846 i 25 ( Optilab
T-Rex, RT) . &3 25 4 & . OHpak SB-803 HQ fI
(8.0 mmx300 mm) A1 OHpak SB-805 HQ £ (8 mmx
300 mm) BB, FEAEAER 100 uL, HshAHN 0.2 mol/L
NaNO;. RHHSIAHAECHIFE S, WEEN 2.0 mg/
mL, i 0.22 pm /K R IEREIEITINE . i ASTRA
7.1.3 B A AT YR 53 M, dn/de {H A 0.146 mL/g,
Mw. Mn. Rg F1 Rh #J i #1460,
1.2.7 PrEALRE N E
1.2.7.1 Funpasr B RIS AR R
AT B OPS0 B9 NGM 1% 7% 5k it £k d Sy X e 4,
B AX. FA Fil AX-FAM 5 XJZ#F & OP50 IR & J5
I NGM 55353, (A M2 E N 1 mg/mL, @80
HARERE IR BAE G254 . R4 ZR UAE 20 °C
FRFRAaTh i THR IR & L4 W0,
1.2.7.2 ZH RN ALREE SOD F1 CAT ¥ HE &2
FEHLZERE L4 BARI2EZ i, fdi ] M9 28 rhi e 4 1
THURZE L 3 Uk, o FH AN I e AR A S B8 S, e Bk
B UL 5 2 24 SOD Fil CAT Wi HE!,
1.2.7.3 ZRHAEPNTEHESR(ROS) KFME  FEHLPK
BRIEHAE L4 AL, #2835 1 mg/mL AX., FA
1 AX-FAM ) NMG FHd53E T 20 °C £53% 72 h
Ja, B 5% 3] 30 °C 3537 30 min, B F| 35 °C
B53% 4 h, PRE 20 °C #5538 30 min J5UEELk i, 1
MO ZZ P AR B PRER B 3 Uk, T FH Al A 5 i)
PR . FHRWOP A 50 uL #eEESH 100 pmol/L
) DCFH-DA #AF 20 °C T REEIFHE 2 h, ladse
SRS T ARSI (R P SR 485 nm, RS
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1.2.8 ARSMRILUA IS5

1.2.8.1 AX.FA MESYHIERSINLZEE 28 Ding
SE Uy v AN B DR I PR AR B IR L . FRER
0.02 g AX. FA 8% AX-FAM {45, 60 °C il
T 2 mL PRAREEFRBEL T, FEDRAA R R4 T (80% N,
10% CO, Fl 10% H,) FRHL 0.2 g #E &5 N EY, 5
A PRSI ARG IR IR A B SS I N A SR
FEILAREIVENES FAXT R . KRG E T
37 °C, F 250 r/min PYPRGHRIR T DR SA . 7
B 3209 0. 6, 12 il 24 h BUFE, F 11000 1/min 4 °C
B0 10 min, BiEHGE 0.22 um /K RZRFGSpE 5 T
& 4% 15 /U7 1% (Short Chain Fatty Acids, SCFAs) Il %E,
VLE TRz s s,

1.2.8.2 SCFAs &imillag SRR AH (g
M E SCFAs & i, %4514 7: Nukol ™7 fil i &
A4 4E (60 mx0.25 mmx0.25 pm) 4354, SRR
S 1 pLs FESTEEE A 200 °C, KSR EE N 250 C,
H, Hid A 40 mL/min, S HHE RN 400 mL/min. LA
TOEETAEAAR(0.5 L) o SRAHZER . TNIE . &
Tie. The. 5. IR, 5O M. BRRIES i
i, 2 lbRviE R RS,

1.2.9 HEmNAEYW GBS KA R R B
A 6] SRSB4 i N ) B IR AR 2280 °C UKAH, Il
BEHESTTH B sa AR A BR A J (b s, ThED 58
Ao

1.2.9.1 Z:[FH DNA 9E2H i CTAB 7k MAEE
Al PR ECE R ZH DNA, [ )5 38 15 Bl i B Tk RS
] DNA gl BRI . U A . ISR
HAFBEZE 1 ng/ul.

1.2.9.2 PCRYH LIFRESS RYZEN 20 DNA 15
A, AR E AR X3k Pedss 5545 14 (Y Barcode),
{#iJH New England Biolabs &%) Phusion® =15 E
JE PCR Jiff & GC Buffer IR IEATY 8. RIWVAIKR
AP UL 1, B)PBEE N 98 C, THAEE 1 min;
30 PMIEER(98 °C, 10 53 50 °C, 30 s; 72 °C, 30 s); Fxiv
TE 72 °C FEE{H 5 min,

%1 PCR AR

Table 1 Reaction system of PCR
PCRJZ VR &R 30 pLiR R
Phusion Master Mix(2x) 15 uL
Primer (2 pmol/L) 3uL
gDNA (1 ng/uL) 10 pL
H,0 2uL

1.2.9.3 PCR /¥nigtt S54ifk 4l PCR Y
e, SE IR A 4FEAR N PCR 7=, IREIIS)E,
FH IXTAE 2% R HES 2% HBE BB vEBERL 261 T
B, vk glifk, Bf 5 A1) Thermo Scientific Y GeneJET

BEE MG & 264 T PCR PR IR
1.2.9.4 SCEMESMT  SCZE AR Thermo
Fisher 2}/ Ion Plus Fragment Library Kit 48 rxns
GRS, A SE U, 8 Qubit HEA T SO E A,
A H TR S A% R, SR TonS5™ XL - 45 #E4 7
J¥ o AL OTUs (B35 o) IS Wk
53 BER ST GE TS T (R ZREMEFR S PCoA
M PCA 2450715 .
1.3 HELE

K SPSS 24.0 FHAFUA ARG 43 T, A 58
WX PEAT 3 ks A, 45 R DAY BAR E 22 R,
AR 2R Ty 255 AT B ) il 2 25 5, ARl RN AL
B EHEZES (P<0.05),
2 HBRE57h
2.1 AX BICEELERL R AR R ST

W 2 Fis, RIS EIZE, 1T AX 451k
2R R L, G5 R AR, IR AX BB E BN 86.13+
5.36 g/100 g, N & AT HHIERR, BRI BT & |2 2.61+
0.06 g/100 g, B2tk 54 & =4 0.34+0.03 g/100 g,
PARELH BTSRRI, AX 2 BRI ABE(52.3%)
FANE (47.7%) L%, F ELBATRLAO0E & a4 s, 28 BH
AX 13 B AR A K P s el
X5 Liu 259 {238 455 — 30, R HARTFSE R
FHIOTRFEIBGR nTARA RS = 4l 1 AX.
2.2 AX-FA HINEEYRHIE KIBU MRS
2.2.1 DS F1 SIMESSER  ARPEARE £ nl 11520y
BRI BUCEE (& 3), 4Nk 2 UK, % FA FI1 CDI
WHE I, AX 5rF i FA B 2 i in .
XFFES FALH-1, 2ANEHN CDI s, AAG I 2] 52 )W A4 =
F FA FUTEAE, iX R AEARBEFT IR B CDI A5
MM &S & RN 55 T, FA Jeim et I E i 41
GufEsedy | Fr A TR . SNV E A Py
W T AX vt BHAE LA SO b R b, 3 A T
FLBMTAL PR LSS 19 FA JLPolse 4 =M. (HZ,
FEE FA BUCEE IS0, AX 43T b R p AU gl It
456 FA 5, S 8O0L% B 208 REAIK, Y4
FA 19 4% & = iK 3] 68.120.6 mg FA/g i, & &)
(AX-FAH) BB AN 6.2%, X5 Liu 5% 194
R2 AX S AX-FA S SRR (DS) s i (SD

Table 2 Degree of substitution (DS) and solubility index (SI)
values of native and AX-FA conjugates

FEM DS(mg FA/g) S1(%)
AX - 90.2+1.21°
2 H-1 N.D. 87.4+2.23°
2H-2 N.D. 89.4+0.91°
AX-FAL 20.10.3° 83.4+0.45°
AX-FAM 59.8+0.4° 76.2+0.35¢
AX-FAH 68.1+0.6" 6.2+0.45¢

H: R RN SRR 26 7 B B (P< 0.05); “~" R AN E,
N.D.(Not Detected ) F& /s AAGM F
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~ 0.30 1
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£ 025 o 3 AX & AXFA S AP0
2 0.20 o o® Table 3 Monosaccharide composition of AX and AX-FA
154" y=0.4894x+0.1377 covalent complexes
o R*=0.9934
=010 1 g o (mol%)
0.05 1 " Xyl Ara
0 1 1 1
0 0.2 0.4 0.6 AX 323 417
BCAME (mg/mL) ZEH-1 51.6 48.4
© 05 ZEH-2 52.0 48.0
AX-FAL 51.2 48.8
0.4 4 ° AX-FAM 51.2 48.8
T AX-FAH 52.9 47.1
< Y
g 0.3 4 .‘,.-
4:3 0.2 o AT LMRFE AX S TR BRIT, 5 Wen 4507 (190
ii . . y=0.5696x+0.0382 AR —3 . Yong &Y URFFEIR, ISILMNEE S
S04 e R*=0.9977 SN RBTER I 53T 4548 . Guo S5 BT 4
0 : : : . RABUESE, £ AX 5FJLASR g G2, It
0 iEL*ﬁﬁx@&%r“ 0.6 08 RIAE AX BERBEH . X HE—2L0E] T CDI M3
P FUPERE BRIV (mg/mL
o s - (mefml) SRR I AT PR 2600, e il
R 232 AX GrFimirAn SEE AR R Z A
1.0 o W e NS N
2 id ARBEREHEBH (435 JR L (SEC-MALL) X AX K H Ay
s "] - AL > T (Mw) | BB 72 (Re) |
é 0.6 1 - Iy;_lg.ggsgfo.osw Ak 1 2E AR (RO SESEGHEA T E . T FA a9t
= 04 Py ' Yradk & it @ S EORE A AX-FAH JLP A, PTG
" 02 6 Wil i) SEC-MALL REZAF LA HIPE R . 14 4 %
oY SEC-MALL F 4¢ H RI 1 UV &0 #% K6 H B B &
0 0.02 0.04 0.06 0.08 (AX, AX-FAL Fll AX-FAM) JELRWRH gk . mad ke
BETRRUE (mg/mL)

K2 BEEE (), EEEE (D) IR & (o) M2t
B (d) rbRiErh 2
Fig.2 Standard curves of total sugar content (a), protein
content (b), uronic acid content (c), and phenolic
compounds content (d)

AR —EK, 2 AX YRR L0 — S i B R 7
AL E I 5 G T BUR S, & 580 AX TR
JEE 4 2 A

2.3 AX-FA N EEYHIEMRIE

2.3.1 PR AT gk 3 PR, AX K AX-FA
e 5 G 2 e BT R AR AR . 5 AX AH
b, TEFILN 4G5S FA IV e, AX B BB ZH s o R &
AR B A4, X B CDI A S LA 455 S AR

i B G EC ASIN #5 (Light Scattering Detector, LS) £l
INZEPTEHR I 48 (Refractive Index Detector, R1) #6:il
LR A] 0, AX Sy FHE2 Z 50N, Ll Hmas &
NG, AX B4 TR, TReEH T LA &
fEAET E 1 CDI, HoarF i i R AR F it AX
T RET R L AR T, 2B AX RN, 1R
ST w s TR, HEEE CDI @nisghn, AX 145y
FREf BRI B, TESE IR S I AET RS Wntilae b
WHIE T X — L P, sh, Rgz 5 Rhz iy LB
p AT MR G ARPE . TR, 2 p>2 B, 43 TR
IR BRI FDIRAA SR, 1.5<p<1.8 B, LR MEEPERE, 1.0<
p<1.1 B, 53T RSB & AL R &8, p=0.778 i,
I3 TN BRI BRI R R 4 AT, AX SH
5 FA i3-S p (HIGHEUT 1, D4
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0 10 20 30 40 50
At 1] (min)
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AR 38 E

-1.0 LMW/\/\\““
0 1'0 2'0 3'0 4'0 5'0
Hf 8] (min)
K4 AX 5 AX-FA 052 SUTER RS 5 gL
HIBOC GRS I & (LS) (KRl £ BE 90°)
FHT ARSI 25 (RD) v 4 e i 42

Fig.4 Elution files of AX and AX-FA conjugates from LS
and RI from HPSEC-MALLS system (detection angle 90°)

1E: (a)AX; (b)AX-FAL; (¢)AX-FAM,
# 4 FF HPSEC-MALLS-RI-UV R4 H IS AX
5 AX-FA M E 5SS HSEL

Table 4 Macromolecular and conformational characterisations
of AX and AX-FA conjugates by using HPSEC-MALLS system

ZH AX-peakl  AX-peak2 ~ AX-FAL  AX-FAM
Mn(kDa) 226.5 57.63 65.26 33.83
Mw(kDa) 505.9 66.09 1303 51.83

Rg 31.6 39.2 32.4 21.8
Rh 32 38.6 32.1 219
p=(Rg/Rh) 0.99 1.01 1.01 1.00
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Ab e TEZE W~ —, #8435 )2 ROS 119 =25k
P, SOD AT LUK i vl M (B S8 BH 28 - Fe Ak Sk ot S8 fk
A, CAT ] Ll b EE et K . BRIk, 3 Ee 4
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FA J2A/WY) . Bt AR b T I A e e &
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R E T FA B AX BAAR N AX-FA HAfrdg
HHnIbtE L. T AX-FAM B8 & FA
g Gt MO AT, DRI, 288 AX-FAM 5 AX
Il FA PRARBEITHUAAARARPE S . AX . AX-FAM
I FA X2kt SOD #1 CAT i& PRy aniE 5. 7&
2525528 1.00 mg/mL B, FA M0 & A 16 P B ot o
Sas AR, SRR T FR4HZR A0 SOD 644351
PET 2.6%. 5.2% Fll 16.0%, CAT 1 P43 5134 hn
T 1.2%. 6.7% 1 23.7%. AX A g FmmL i SOD
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Fig.5 SOD, CAT activity and relative levels of ROS in C. ele-
gans following the treatment with AX, AX-FAM, and FA
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WP (P<0.05) . IS S FA &, AX iIPLAEALRE
77 S (P<0.05), X RN GG 1) FA MRIRE.
AHPrEATE M. Rui 2 gy osthdikis I es &
gFER s, niEEm TR R EM: . (HS FA 5
RAH L, 2S5 b TR IE HEECES, R I
H FA &5 5 EARITE AN, 0T PRl S BT A
A4 PE A I BRFE ROS 7K BI L, FEFY 3055
T ROS JK-P-Th g BB ARY bl 2 1 H AT ROS
Ko I 5 BTSSR R AH T, AX-FAM Fl
FA T L By ROS /K- 43 BIBEAL T 5.7% Fi
20.7%, X ARV N TH AL SOD il CAT i1y
San =
2.5 AX B AX-FA N E AR INAE B R
V2Kl
2.5.1 Bt FRA SCFAs FIE Vb 2
P TP ITE B AT 4, AX HAT VE T I s R, AR 2E
A 250 =4 SCFAs PR Thsk . RIHBSS
ALY RSN R P SE B LT AX-FAM 5 AX
FA SURMIZSIGIEMARARTE. M. NIR. T RZEPLE
Jiz 38 A FE R B TE B K A S 0 T 7R A ) R R SC-
FAs, ) 2 5HURRAEHA LR Y . AF SCFA B
AFHIDIREASE], BN, 20 0= 2 s, I e SERLIR
T SUBEFT B A 1 M8 2 PR T AR s LA IR & 2R
FRUREPERY TR e A i) SR B RE ORI,
IR 5 PAISRHERLETTE 4 SCFA & h:. N
& 6 Fias, TERE IR 24 h N, BERE 5% %0 18] A9 358 i,
HKH TR TNIR . T BRFILEL SCFAs & 53 i &34
(P<0.05), R B M YRR S I NS
FREAAFNGINIR KA G . Fi3E 24 h e, S AN
FH L, AX AT 2 £ 12 (12.00+6.13 mmol/L) .
i (6.92+1.75 mmol/L) . T P& (2.93+0.87 mmol/L ) Fl
. SCFAs(27.75+1.00 mmol/L) B4/ 4E, AX-FAM A]
B AR 2 W (7.38+0.75 mmol/L) . T iR (2.47+
0.30 mmol/L) A& SCFAs(22.00£1.75 mmol/L) {4 =
A, T FA tH S as HATE R #2257 . XRIA AX B
Ui 25 A= 76, 1 FA ASFITH#E SCFAs BUr=2,
XA RE 5GP HoA i A A oG, 5
5 IRATRARUES P ERENR TR AR 2k

Table 5 Standard curve of short-chain fatty acid in mixed acid

standards
RIHENRIT R ik TE RER
LR y=0.2716x+0.0012 0.9960
PR y=0.4417x+0.0075 0.9945
TR y=0.5513x-0.026 0.9931
TR y=0.5549x+0.0096 0.9964
IR y=0.7021x—0.0184 0.9966
iz y=0.7365x—0.0431 0.9916
SO y=0.7384x—0.005 0.9968
A7 y=0.7405x—0.0287 0.9955
B2 y=0.6072x—0.0081 0.9933
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Fig.6 Changes in short chain fatty acids (SCFAs) at different
time points during in vitro fermentation of different
polysaccharide sample group
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2.5.2 MR ImIERAE I IR 6 R,
SRR IR 24 h, 2L EERR TR & e, 1GR I
BB A i R v, DRGSR L Bt 8] 5 % i 1
W#E17T 16S rDNA FEF m@E &)Y, 47487 AX. FA
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Fig.7 a-Diversity index (a~d) and S-diversity index PCA score plot (e) of gut microbiota after 24 h in vitro
fermentation of different sample groups
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Fig.8 Composition of gut microbiota at phylum level (a, b) and the genus level (c, d) after 24 hours of fermentation
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