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In Vitro Comparison of Polysaccharide-induced Enrichment of Gut Prevotella copri
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Abstract: Natural polysaccharides regulate gut microbiota to promote host health and have garnered considerable attention in
recent years. Prevotella copri, a common species within the genus Prevotella of the gut microbiota, is closely associated with human
health. To investigate the differential enrichment effects of xylan, xyloglucan, arabinan, arabinoxylan, and arabinogalactan (used as
sole carbon sources) on P. copri, single-strain and in vitro fermentation experiments were conducted. Parameters, including OD,
short-chain fatty acid content, and P. copri abundance were systematically evaluated. In single-strain fermentation, the growth
of P. copri 2-27 and its acetic acid production were markedly enhanced by xylan and arabinan, with ODy, increases of 0.64 and 0.61,
and acetic acid concentrations of 10.66 mg/mL and 9.87 mg/mL, respectively. During in vitro fermentation, arabinan exhibited the
strongest enrichment capacity for P. copri (absolute abundance: 60.63 ng/mL), followed by xylan, arabinogalactan, and arabinoxylan.
Notably, the arabinan group exhibited the highest production levels of acetic acid and butyric acid (4.60 mg/mL and 2.78 mg/mL,
respectively). Although xylan was efficiently utilized, its enrichment effect on P. copri remained limited (6.98 ng/mL).
Consequently, arabinan was identified as the most effective polysaccharide for promoting P. copri growth and enrichment. These
findings provide a theoretical foundation for further exploration of polysaccharide—P. copri interaction and their implications for host

health.

31 30kg

B ELEE B0 AR, B GEAG. AR [F] 22 B AN 1) 5 4R S 1 Prevotella coprifE TR ELR[I].FAR & W RHE,2025,41(10):24-31.

LYU Yizhen, ZHONG Yadong, HU Jielun. /n vitro comparison of polysaccharide-induced enrichment of gut Prevotella copri
[J]. Modern Food Science and Technology, 2025, 41(10): 24-31.

kS HER: 2025-01-11; &EIHHA: 2025-03-29 ; #EFHHEA: 2025-03-30

HETH: EXRAAVNFESMBFSERNFESTIE (32222065) ; IAEESMAIXRIIE (20223BBF61023)
EEEN: BEE (1999-), 5B, MtMRE, MRAE: EFRESERSR, E-mail : 1413872937@qq.com
BIEE: BHEMR (1988, %, HE, HARR, MRAE: RHREF. BHEMES, E-mail: hujiclun@ncu.edu.cn

24




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.10

Key words: Prevotella copri; polysaccharides; in vitro fermentation; gut microbiota

B RMEAS REEEZHB T2 —,
5N ER AR, 2. 4. mEE
WA REREEmY. ZAETEY. MEY. B
B P ) 22 b8 — SRR i T A ) R
T S Z MM, PR, G
£ R AN IR ) 7B BN
R 15 i T A P 2L S RV o R T U7 R P 7 AR 5 DD AR
KM, R MK L, S SEAERZRE, R
[7 22 B A 5 B T R 2 R R

VEREE M NRILA R, HEHIRIKE (Prevotella)
FERLHE R I F13E N i 55 2 A B R AL
BIHRN, WRANEGEDREBIFEEL — 2
57 i 2 Mg EANRpES, Batd
KI T B EIRIKE, W5 P copris. P stercorea.
P, rectalis. P. histicola 1 P. ihumii %5, .4 P. copri /&
R RN E SRR TS R EE R
WEIRKE, G 30%"., HEKRKEENMBE
B FE SR EZREVIMHR, BHREu, EY
A FIBRKAG A YA I EHETE 5 Ik B Re g 1 A Il iE
Ll /NP RO O P T=Sngil =7 Ve = S Wil R ¥
SRR IE TS E R R EEY . XMER TR
IR IRE A FE M2 PR AL (Polysaccharide
Utilization Loci, PUL) £ 5%, Jf H &% ik K A BER
FERE P SR T 10 22 W, 1 S A R FE 3h 0 ok 1) 22 B
PRI, S NAEY) 22 W2 4 vl T P 5 7R UK PR B Y
TEZ—

TENE R IRIKE IRE, P copri Xf N B
Wi A AE RIS A AN 7 1T . B BT FEINTY, P copri B
BYis AT MBER S PGS i O SR
SR, WA TINA P copri 21753 R By R AT
0 S 2 B AR 2 R A8 P A% e R . X R
X & WG BUAFAE 7T RE AL | T8 F IR IR 2 — NMEY)
Tt AP b () LA v BE AR 2 AR, DR
TR R e 0 2 2. R, Pocopri
SO N AR R R ) B AR AL e AN B A, R R L E
FERYEAER, 30 R 52 v iy 3 1R B I A) 4 R HE A
R, TR ERATEZ R, SRk s FO R sk
99 B R T AR

H AT P copri 3T N AR R 520 2 30 7 J& HOAR
A, KWK P copri NG FAEE R R T H, BZ
BT RH LT P, copri DSM18205 X — i X B #k I,

B Z 0 A AR R . SRS 7] 2 5 T B R
AR E BRI RE I A F, (EXET P copri 1R S AT
FAARKN o AW T IR AR A 51 A IR AN A SRR R (1 7V
RICAR TN AR EME . BTz Aa R pE . BT hr A AR
5 R0 ] 43z 1 = 2L SR X N AR fi 3 R Yt ) 7 R IR
P copri W'E 8EREN 2T, NARKRIRALZHES P. copri
BAEX N AR IE (@ R s SR B e 2%

1 MRERZ®
1.1 LI3Ar 55

L1l &4
B Xylan), bR ZRFEERHEARAA: A

R PE (Xyloglucan), FifgJam AR H AR A ;
Filh7 A 5 BE (Arabinan), % /K== Megazyme A &) ; [if
FAAAEHE (Arabinoxylan), b ERML ¥R
HIRAA s BT A FLEPE (Arabinogalactan), _iff
Fifdr T AR e A IR AR s EEHIKIKE P copri
2-27 PR S5 S AT AN AR G E o B IR R . 3
FREA DU S (22~25 %) #14t, prikE e
SURGERE, IREIEYR, 6 NMAWNEmIELRWN, 34
H W RBH A E iR
112 E&2ME

COY-02 K 4 ¥ 7# T+ & 6, % H COoYy A A
DLQ120-B % & R £ 4%,  Jb 5t 3EAF 24 7] 5 7890
B A A, EH Agilent 23 7] ; T9 24N AT W43 6
FERETE, b b A AES A PR 5T 4E A | ; Varioskan
Flash 43¢ K £ ThRElEFRIY, 32 [E Thermo Scientific 2
&) ; T100 PCR 1%, 3£ [ Bio-Rad %A #; QuantStudio?
SR % E B PCR R 48, 55 [E Applied Biosystems 2 7l ;
XS205DU 43 #r K-F, 3 [l Mettler toledo /A 7 ; FE-28
BRI MR, 36 Mettler toledo 7w ; Milli-Q #B 4l
KAX, FE[E Millipore /A & ; ZHJH-C2109B #1% T1E 4,
IR A T A R IE A PR A F  YXQ-LS = R 28R
KEn, FEEIRIARAF ; STI6R midd k&
oML, ZE[E Thermo Scientific A o

1.2 L%

12.1 3#HARE
PR OREERE R . BERHRINY 2.5 g/, EAMK

25




MR B

Modern Food Science and Technology

2025, Vol.41, No.10

10 g/L. WElE — S 4 0.45 g/L. WS — 81 0.45 g/L.
SAAN 0.9 g/, BREZEE 0.044 g/L. S AL4S 0.09 g/L,
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PAASIR DRI A 55 77 A s (e IR, DU &R N
X HEBIR . G L 78 /0 T AR, T pHE 2 6.8
i F PR A AR EUR 121 °C 15 min & 15 KB, fRES
FIEAMEZEIG, 59 mL RN 20 F F4E 4
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ZEhi (pH {E 7.2) Bkt (1:10, m/V) 233, 100 pm 41
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REEMFES T 4 °C. 13 000 r/min 250> 5 min, |
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VA, BFHE 2minJg 4 °C. 13 000 r/min & > 2 min,
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R AT R T S S RS = 2 T
S,
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12.7 qPCREEP copri¥ &
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Table 1 Specific primers targeting Prevotella

HEZEE S il rgl (5°-37)
P. copri F GGTTCTGAGAGGAAGGTCCCC
P. copri R TCCTGCACGCTACTTGGCTG

HR 5 AR 4 1 5= K 44 DNA 2 Bl & (%5 -
DP302) BLEAASHIZER, FEIUEEMR S HOFE b DNA. R
% gPCR k71 & (TAKARA) [ WIfic B PCR 14 %o
MR 2 Prom s AFkAT PCR OB, 38 I s v il 4o kAT
SEEDMT

xR 2 MR EEPCRR &M
Table 2 Reaction conditions of Real-time qPCR

S2 BAE/C BHE AR
. 50 2 min
LM

95 30s
95 20s

PCR B 60 30s 40
72 30s
95 Iss

Y5 R i RN 58 1 min 1
95 15s

12.8 HIBELAIEE5HT

{ A} SPSS Statistics 26.0 #F47T ¥¥E g it i br. £
LB Z 98T (ANOVA) 1 Tukey 646
T A 2 e ) R
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PEFIRT R AL R B A K E R E Rk (0.27F10.28)
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Fig.1 Growth curves (a) and ODg, increment (b) of P. copri

2-27 with different carbon sources
E: MERRNEBFERTANZR LA %ITFEE L
(P<0.05). THR.
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1E 0~12 h HRIE N &, T 12~24 h i FE Ak B A%
b5 pH HiZ# ¥ TRaE. KE48h)a, HET2A
Y1, AL A BE AN AT SRR 4L pH {2
TR, AT pH b ERE S TEE, 72008 1.42,
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Fig.2 pH curve (a) and reduction (b) of P. copri 2-27

fermentation with different carbon sources
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2-27 RS ZHE 48 h 5 KR o0 BE MR R 1) 2 AT
Ko, EEFVINCER. NEFIR TR (B 3). AREbE
(10.66 mg/mL). ] i 11 B KE (9.87 mg/mL) HIH %]
BE (9.96 mg/mL) ¥ E it | 4AEK (P<0.05),
= H Z AR A AL, TR 2 BE Y AR 5 R
MRS TR E HAREREEANK>EDE
F o (0.09 mg/mL) (P<<0.05), 4 Y40 4
(0.07~0.08 mg/mL), FLFhZFER T BRIL i 2E g
FHABL €0.018~0.020 mg/mL).

Zhang 5% 1 W ¢ K B, Prevotella brevis Al
Prevotella ruminicola GE% K I8 i HE, HER LR TN
B FIBE IR . MAE WS R P copri 2-27 K% % B A
B AR AR KT PR R 1 i DR T R % B A 2 TR Y 22
5 AEEE IR KA AR T B EAR,
RE 54 &R B12 ENAS R K,
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Figure 3 Change in SCFAs of P. copri 2-27 after fermentation
with different carbon sources

E: (a) T; (b) AR, (¢) FTH.
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BT TE LA SR BTz AF1 R0 0881 45 05 O 31— B U
B, 0~6 h I A K, 76 12 h Ak NAR e I,
B J5 ODgo 2 A0 1E T Fo 8 BURE A T B, 1M LARI R E A
SR AR AT LR B 9 B —BRUR R, 36 h Ao Ay Ak
ANFEW . K% 48 h Jo, HENE (0.93). BuhifrRnE
(0.83). AEHE (0.74). BTHiAA¥F R (0.63) Fl
BB AAARRHELAL (0.54) 1) ODyy &1 B2 = T 25 A
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Fig.4 Change in bacteria density (a) and increment (b)

during in vitro fermentation
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ST R L R TR R ] A SR A A AR S 5
HHRE 58 7 AR R B A R AR AR R, T R R AT A 2R B
AR RAR LRSS A AE KR EH BT
BT &, 2 B B0 2H R B — ) [ R 22 R B AN 5 1A
BRI -
222 pHMEAZA

P A1 % fife 1ok A b pH {2 Ak il 28 5 /b B S
Frome ATERE BT hr A0 S0 F1 4 %) % 4 £ B M J5 pH
ERTE TR, T 12 h A2 A K BB AR A5, 1B Bz AA A
SRR R A7 2 L SR 4 pH E T B A B 2218,
F 36 h A BIERAC A . 48 h i, AREHE. FIHAAE
BELL) pH A8 2 B> 2.32 F12.26, &2 = TRl H A
AREWE (1.17) FIRTHAA AR (117, HEFH
T RE A (2.66) (P<0.05),

a 8r e NC * A -+ AG

—— X -2 AX =G

pH value

Time / h

pH reduction

NC X A AX AG G
Groups

[ 5 FoMEEfRIE IR pH EEL L (a) 5HDE (b)

Fig.5 pH curve (a) and reduction (b) during in vitro fermentation

223 EELETAL

A G T2 g o R 5 R 1) 7 A o 2R R > R P 6
Fin. R PRI EAETE A, £ 2 h AL RS E
TRERRAGA HUCOIARRERBT RS, f£24h /2
FERES E N ERRIMEICRIEFE T A PIhAAR RN
B 7 A7 2 FUR B AL ) B B RS TR, &
48 h ISR FETE 4. B 48 h Ji, ATRERIFA S 5%
B ZH B R 86.10% M1 81.37%), I 351K 17 % bl
4 (98.18%), A2 & TR HifaARRRE (56.59%)

BRI LR FEH (58.25%) (P<<0.05).

a s - NC — A —— AG

—A— X = AX =G

Total surgar / (mg/mL)

Time /h
100

50

Total sugar utilization / % <*

Groups

B 6 bR R R S ET WML SR AR
Fig.6 Content (a) and utilization (b) of total sugar during

in vitro fermentation
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Chen 25t Fe e B, % T IR IR RN HRFAE ) it
PR BF B8 R IR S AR M = A 2R . IR AN T
g o LA Xos Pk 25 WH R AT 1A A1 % it A DN A 2 o )
FEENRIIR & &, FEI NI NIRRT RRARIR,
HAENEWE 7 . STAAME, 426
BERE O WERAT BR/KF (P<0.05). & U4F
Z B A LR I, VO B 22 0 AR il 2 R 1 A F A
L, 9 3.82~4.86 mg/mL. i+ {112 3, 505 4H (1 N
& EEFERE (P<0.05), % 3.52 mg/mL, H
R 9 B Hr A1 A BB R R A SR BE 2 (2.66 mg/mL
H12.44 mg/mL), FALAAREEH (1.40 mg/mL) ; i
PAA RN TR B (278 mg/mL) & = T HAb %
A, FHrPOREBEA TR E R E R (1.39 mg/mL)
(P<<0.05); JbAh, BEREREWSRI BT NS, B4
AR RWE ARG - 7L e BUkig, BT EH B
9T 5 # (0.60 mg/mL vs 0.99 mg/mL 1 1.03 mg/mL)
(P<0.05).
SRR AN ] 7 {1 SRR A 5 TR R TR S B v B Lt
(2 J % g 0T TR 7= A e T, EL AT A1 SROBE 75 1A A1 B ik
A AESE TIZRE ST, X SRR T R I i ROR LT
Zhao ZE PRSI TE FERAE S Tt 2 BE OB 70 R R
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B, B A SRAE BE 6 (e i R R AR T R IO ZE B, U LR
CTRANT BRI BEAE P doc i o T A ROM A AR A1 I A
BEIRREM B A, HIRAR SO SR B X L IRA Bl
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Fig.7 Change in SCFAs after in vitro fermentation with

different carbon sources

E: (a) TE; (b) AR, (¢) THE; (d) REA.
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22.5 RFZAEXP coprig &E 00 £+

RT-qPCR 5% (K 8) Hon, TERBERMET,
BT A SR ST 7 AT A SRR RS 7 A1 2= L SR W 1) . 3
E3ET P ocopri B4 (P <<0.05), H v [ 157 47 58 4 41
P, copri JR =W Z H 60.63 ng/mL, E&&T/EMHE
(20.41 ng/mL 1 29.97 ng/mL). %45 % 5 2.1.1
(1] B0 B ODgoo 1 5 B A A AL, 1T 60 B 7 411 2R 0% Xof
P. copri W18 88 77 5o B A A SR AR BT B2 AF1 2
FURER A EME TR, HWReeE— e RE
L EEE P copri s REWERIRGEAE RSN L 72 1R
UF Mo BRI, (H AT RE T I ALK 5 P copri ¥
RIEF IR, 15 P copri (FEFEM LS HHIFHE
B S B

Li %P7 TE R, P copri BAT e FEARSF (BT 47
A TWE 2 bR AL AT, I B B4 b 7 Rl AN 1] 28
BB B2 AT M PUL, 3X 0] B8 2 B 7 1 SR b8 B A
UFH) Pocopri BHEREIMER Z —. BHRE, HH
B — FI BT A0 R WE X P copri R I A 1R
ERKAEEIER, Rk DLk — 5 B 5T R A7 2R b
HEARN S P copri (A HAEHHLH]

80
60 -
40

20 |

Abundance of P.copri/ (ng/mL)

Groups
8 {KSMNEERIE P. copri I

Fig.8 Abundance of P. copri after in vitro fermentation
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