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e R R G n A BRI AR, A BE IR D5 B2 (Short
chain fatty acids, SCFA)., SCFAs il & fitt #F 7 I
ORI e cp Ik e S SN o I e =R Y VR
A V1 D 5 1K, R ORGP a8 B e 20 i A
BEWEIR | DT 2k i T 1 B B D g L B i T8 A
i PR AE Y R, SR 2RI 1 SCFAs 1Y 73 i
X AEFRE I NARME RS, R IEYRe R A &
BWEX,

TMARIE T AT E TR —FKLWNE b
R ,HI T30 CaHse, #HXT 43T Biht y 536.85, 46
O EIREREL B iR, R AFTE TR i —Fh K
SRR AR T AR LL (A P 2R S b,

Wi B HE . 2021-07-01

BEUH . FEZEELAITRIBE (2017YFD0400700)
EEEN: E=X(1987—), %, Mt)n

BIE1EE . M5J7 E-mail: chenfangch@sina.com

DOI: 10.16429/j.1009-7848.2022.07.004

T AR TGRS, Fai sl R R T H Ak A
&, Ko a5 a&a 11 A IRPnE & 2 4>
SR, G PR AL B B e
A Z R A IEPE SRS A 2L R X ]
BRAT PR R AT AT | 4 0 €0 8 2 3R T 45 B0 PR T 2k
Yy A B A A E e S e/ B E R TR s i
iRy, AT I 248 0 g 1 TR Y e R R R B
IR AR ZF AT TR RN 2 FR AT 3R A AR X F B, 2R
JiE HORE T 19 /N BRURESL, it Ah b B iF s 3R 0 /N
SR AT R A A T i 21 2 nl B 3 R AR AR I
ITRRE T 32 B8 3G 0SB T R 8 AL ER AT 1R 8
FEXF B, G2/ U R slOIE R 5] R AR 35
BLUO- SR H ARG 0 £ 2R 1 25 A2 e VE RIS
o AR RSN 1B A SR R F R
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1 MRlEFH®E
1.1 REHH

Fe ML R (L >92%) , LG YR A
PR S 7] HEPE (R BE CSTBI/GT /N RL(8 B ) , b At 4k
AL Sh ARG BRA ] I AR i . 1R
(99.8% ) . TN % (99.8% ). T % (99.5% ). 5% T &
(99%) JX T2 (99.8% ) . 5 T2 (98.5% ) ¥ Ik i Jike
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TG (1 500 U/mg) B R iR JEE it (8 X USP) \##
B AN E & B (250 units/mg) . & H B E M
(Type 1) L—"FBER R (97%) .2 £ FE T R (4l
99% ), 5% [H Sigma A Fl ; (i B L HE, K
Honeywell /A 7] ;3 S HEL | 8 A IR S B2
WHREAYHE AR (dbar) AR5 EA A ;NaCl,
K,HPO, .KH,PO, MgS0,.CaCl, NaHCO;. Z ¥ ( JC
KA BT ARG ) R R 2 4R AT AR 2R A R A
Al (a0 ) s DNA 2 HUR) & (2648, DP328), KR
A AR (b)) A R | 5 50 BT 5 R S R S 1
(FiE s R ) th b st R A W AR A PR A Rl G
.

1.2 REEES5MH

LAI-3DT 8RR IR 40, bl e SR B 4
H B2 A 1S-RSD3 52U IR R 4% , 28 EDR A
PR\ 7] LightCycler480 11 52T 2% 5 5 PCR Y,
78 H Roche 24 7] ;GC-2010 Plus M 5 3% 1% FID
K 2% SH-Stabilwax—DA (30 m x 0.32 mm x 0.50
wm) (A% FE (1575313), H AR R HA A
1.3 Ak
1.3.1  PRSMEALE W B AR T RSB
VORI o V) T ) 2 R A K AR S I Ik
PP WA ALl (1 L): NaCl 3.10 g,KCI 1.10 g,
CaCl, 0.15 g,NaHCO; 0.6 g, & & T /K& I 2
AZE 1L, B 100 mL B HLARW, B A0 23.6 mg H 45
FI i, BEJ5 A 1.0 mL 1.5 mol/L. CH;COONa 2% i
W (pH=5.0) . Z i T W Sy fi FEER B 1 10 min, [F] B
FH 0.5 mol/L £ 1475 i W pH {H % 2.0,

B W R el (1 L) :NaCl 5.40 g,KCl 0.65
g,CaCl, 025 ¢, HEBE F/KIEMEERE 1 L, #%
FEARARLEG Ry 12102 14 BB W B/ )N B P A V= 7 %0 Je
fitf W5 W 4% IR W T 0B T, RGN
JE A 13 mg [ AR 1 G, 30 P ol JHC 70 530 ik, B 5
0.5 mol/L f# NaOH ¥, ¥ W pH H =
7.0,

132 KEBEW K F RS NaCl 0.1 g,K,HPO,
0.04 g,KH,PO, 0.04 g,MgSO, 0.01 g,CaCl, 0.01
g,NaHCO; 2.00 g, & 1k 2.50 g, BEEEHE Y 4.00
g, WA 0.40 ¢, Ki 4 2.00 g, IHER 0.50 g, L—>F
bt & B2 0.46 g, Tween—-80 2 mL, BfiJ5RHZEE T
KM ERZE 1L, FFHEM 0.5 mol/L. NaOH %

WET pHAEZE 7.0, 5 K E R R

1.3.3 %0 B BRI A WS /DN BB B 3%
i AR Ding SFSI0 J7 1 4 S TR B FE M 5
B PBS ZZ i (pH 7.0) LA 1:9(m/V ) HLBITR &,
PP HOR A 5] IR E 10 min S5, 250 (1.000 1/
min, 10 min ) , I 2 B HEE

134 1RANEEE  BUS mL BHLE % F 50 mL &
OET, FFMABETECN 0.2% M F MR Ik
TR e M e IR S ), B T 37 CHE R IR Ky 77
6 (120 v/min) , BT 1.5 h J5 , 0 A %5 44 B A4 A5 400
NG, PR W e R A IR AT IR, FRIRCE T 37 ClE
TR 7 B 7246 (120 v/min) AR 220 F 1.5 h, BEH 45
G AR R F MO RN, B 5K F R
AW, HERANR AR LA 1:3:6 1Y
LBl A, 38 T 37 CIRAR #4659 0,3,
6,12,24 h 43 B HCEE 5 mL, 12 000 r/min & 0> 10
min , 73 HICEE b3 W% DUBEARAF T -80 CHEH A
A T UL R IR

1.3.5 WHFEGEIIE RS20 280 0E i 48 0
JE Tt V5 I 7 A 5 h FLER AT 8 (Lactobacillus ) (U
F & J& (Bacteroides) . X B AT I J& (Bifidobacteri-
um) EICHEE  (Prevotella) . % K F & (Rose-
buria) . P vi 2 [C W J& (Akkermansia mucinipila) |
Jei H BR B (Ruminococcus ) 558 25 W EUR . R
A T R TE A ARG R R S G S, R
25 VARI B BORE ARV S AR S T RS, ) R
Sy AT SIS 4 Xt i i PCR, 12 R R 78
Roche 2% 7l LightCycler480 11 3 i} % ¢ 52
PCR X HEATI5E , BT CT {83842 0%, 45 5
copies/mL F7R~ , A5 YT H W3 1,

1.3.6 SCFAs j~iill i WZH 800 wl i W JIf
TN 50% i 2 %5 5 200 pL, 2. BN A 1 mL 2 i,
P RIE 10 s J5 , 46 A VK& 8 10 min, B )5 4
CH.OHL 12 000 r/min &0 10 min, O KGR
BIMA CaCl, i H MK G, W )2 MM #
NSRRI, FIMA B E A 5 mg/mL B N AR
IO 40 L (5 72 47 P4 A 114 J5 6 ¥ 3 3 31 100
pe/mL) IR AT, i B (JE B 0.22 wm) , BI AT 141
Mg, A RS 2R H SH-Stabilwax—DA (30 m
x 0.32 mm x 0.50 pm) E3EFNE R, NR . T
2 5T R IR I & i SR L AMR AT



42 hoE g

o 2022 4E55 7 1

1 BHEEHERERESY

Table 1 Primers used for intestinal microbiota
R 7= 4K E/bp AR5 (5°-3") 51 A Lk
o} 193 F:AAACTCAAAKGAATTGACGG [12]
R:CTCACRRCACGAGCTGAC
FUBR AT % 126 F:GAGGCAGCAGTAGGGAATCTTC [12]
R:GGCCAGTTACTACCTCTATCCTTCTTC
B AT H 141 F:GTGGAATGTGTAGATATCGGGAAGA [12]
R:ATCCAGCRTCCACCGTTTAC
AT A B 103 F:CGCTACTTGGCTGGTTCAG [12]
R:GAAGGTCCCCCACATTG
&K HE B 121 F:GGTTCTGAGAGGAAGGTCCCC [12]
R:TCCTGCACGCTACTTGGCTG
B HRE B 157 F:GGCGGCYTRCTGGGCTTT [14]
R:CCAGGTGGATWACTTATTGTGTTAA
M 5% K 329 F:CAGCACGTGAAGGTGGGGAC [12]
R:CCTTGCGGTTGGCTTCAGAT
F K H 230 F:TACTGCATTGGAAACTGTCG [15]

R:CGGCACCGAAGAGCAAT

IR R T R VR FE L S A S8 KA
s 2% (Flame ionization detector,FID), #HS N
N,, it 3 : 19.0 mL/min, 439 Lt 1:10, 25 <3 - 300
mL/min,H, i i# :34.8 mL/min; & %5 JF & O IR
J&.260 °C, #I4AIEE .80 °C (1.5 min), LA 10 °C/
min [ 3 B THE 2 240 °C, #EE I 260 CHHF 20
min, AR 1 L, EEVEFE 3 K,

1.3.7 BRI g R 3 k&
SR T AS  OF DL BB bR v 22 " Kok . B
SPSS 20.0 #AF#EAT 5K R 5 25 430 M, Jd B g T R
FE e 5 1 18 W REECR 2E1T Spearman AH AT,
P<0.05 HEREBE,

2 ZHR5HW
21 EAMEMGE LB R P E DR A
HEN M

HY AT, ) 2 0 6 i 40 38 A R AR A ke 1
J& , B B AR B T (B 1a) , F ARSI R
F i & BER 2 A R il B RE A A K, B A0, R 5%
SE R B &R R A E K T LT R A R K
B, AR B3 T 2L AT W& (B 1b) |
XEAT )@ (B Le) PR 8 (K 1d) 5 R R

([ 1e) BT v & FCH (1) B B xb 2 i 1R
J& (1 1g) Mg B Bk (B Th) BRI 25 21 o |
B A& B ) (K, TCie X BRI 2 T 41 R
EBREAE T L APIF B B, SRIFEma &
VER BB % T - 3 1 P 1 s 50 0 SR Uik
FooE T X BT B 1 Bl
22 HIMERIEBERPEMIEST SCFAs i
=AU

T 21 2 %k g i o R A AR ) £ R Y R )
WA 2a B8, KEEZE 6 h B, 218 77 ik 3 i
fer, FLZG = 6 B Bl e B R A, R 12 h
IF 2T 1 7= W ARG T 6k 2L, AR T Bt 25 1 1] ) 4iE
K, FMaZHRMIE R4, = 24 h i), £
iR 7= i 3 TR IR (B 2a) , FARLLE B E e
TR, KR 12h BB R (E
2b); THR Y 7= 16 T i 21 K 21 A HR 20 o 2 52 2
T e e kas, HREERE 12 h Bkl Rm,
5% AL A EE, FAn L0 Z e K B 3 h i R4 F
T TGN, ZBEE 24 h B RR AR s i T
AR (R 2e); SXF IR ML, T2 & B & e
HET TR A FLR A R EER A A I 5T
2 7 B WG (1 2d) 5 & T 0~6 h M [H] |, 28 Al 21
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Fig.1 The number of all bacteria (a), Lactobacillus (b), Bifidobacterium (c), Bacteroides (d), Prevotella (e),

Akkermansia mucinipila (f), Roseburia (g), and Ruminococcus (h) after the in wvitro fermentation

250 MR rp SR 1 A S R R IR A 6
h 5, A LL R BN T AR A 4 (] 2e) ;5
X RRLHAR L, AL R WA AR IE T S R 1 7
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Fig.2 The yield change of SCFAs in the in vitro fermentation system acetic acid (a), propionic acid (b),

butyric acid (¢), iso—butyric acid (d), valeric acid (e) and iso-valeric acid (f)

(0 77t A 2 TR AR OC (8] 3a) s K2 6 h I, &
B OBURFE . W R R E R R R 5 2
B, TR . ST RRFSE R (Y 7 S N AR G
(1 3b); K EEE 12 h B, S FLRRTE WU FF I
SOURT B 3 EC A 0 457 1 1 R T Bk 1 1 B
BHHER 5 TR GRS 7 2
IERE, T LR R R S 2R 7 e A
AR (B 3e); REER 24 h 5, BT SFFI
WU B FLR B 3 B BT o [ R B

IO B AR R R B S O TR T R 5
TR . RGR A S R 7 AR G IE A O (A
3d).

3 @5t

it A2 T H AR AN AL o R Aol AT
DA A 0 Wt vk R T, [ e 3 1 i
J3E 4 Ak B SO, B 21 2R Ry AR 3 T AR AR )
Ay T e AT AT LR IR 45 i 5 il v A
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Fig.3 Correlation analysis between short chain fatty acids concentration and microbial flora number

at different fermentation time in the in vitro fermentation system
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i 308 U T i D A G, S 0 g 1 BB R
BB A B TR T R B SR R, 538k, R
15 SR Bz DR A R AV e
M2 2, LR A T3 A A W A A, A BILIR |
20 T 2R A AR B R ARG, BRI G|
L B ST SN, BRI, BT XIE ST 1  J E A FL
P T ) R0 © 2 A AT, A B 38 KA 1 7T
QPR S 2 TR TR A5 5 | I SR e D3 8 FLIR TR AT
3 2ok Y 22 525 A R FES (Mitogen activated
protein kinases, MAPK) {5 5 18 1% , 388 il % %% 3% %
R RIA N el 8 B R e, % Ik
T R BRI R 2 a] R SO 2 B R L
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CD8" Treg 2 i 1Y) B i 45kt e A HF BEAIG, 17T A 7298
B ERTA 5 ,CD8" Treg ZH MO T3 n, il 1 BE Ik
B RBT0 1 RUBE R Y A A=0 8 [G TR @ AU
& F] o3 i Z2 A B K AL G W, e AR SRR A ) I
I8 I T PR R AR, R R R AT
HJWE AT 32 SR, 3 AT AT AT 43 i e K Ak
BYEAE R R R, 20 1R ST A I W 4 ik
BT RR™, i JUAE AR UESE B 5 2 G s
RANRERBF P EENENZ —, HAKGE
WY 1%~5% , W53 0 UESE 76 ALk F0OBE DR s
N A rp ] b e [ R J 1) 3 B S ARG, AR N
B 5 & [ P i 37 TR AT LA o B KB (HFD) 3K
{14 JES JHE 1 B 1 5 s T RE A IR A BT o &2 [
W BB R SRR R B 1 RS B, T ek g iE
S5 W LI RE , B PR AV AE £ AR TR

KEWIECHE T SCFAs L EEH , HoR
VR R i iB W RE IR 52 A i iE S kg i, 2 F
TE 20 Y B4 5, 3R v i T G BB T BE T HAES 5
P AL S R S g D ag 10 S0 BN, I AT
BLA B 52 4 J Iz K S 45 5 T &k #E  BE AR
SCFAs it A] A 4 A T HE 5 9% &R 48 22 0] (1) 38
TR, 0 45 B R TR T 20 M- Treg 40 0 () B0 B
It , K4 R UL 2 BBt R AL 16 -7, 22 1
LR o 52 1 T8 RE R, A, SCFAs i8]
AT AR 5 R B T E 1) i R R SR R SR
KA1 ) A 20 M 0 1 GRS RS, 2 9 )
EBY ASHIFSE & B, Bl A & BERT (] 48 K SCFAs
18 7 2t 5 1 T AR P 250 A OGP S 0 T 4 o )
P BLBE 24 h B SCFAs 1Y 7= 55 718 B 3 1Y
B S S TEAR DG, SR R 41 2K B i v
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Jo i g T B R HEAER
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X R R AP R AR ZR (45 A — e BB T
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FAE R AT W nT LL3E i 34 i 7= SCFAs B & 1
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7 18 98 i S5 s SR AL 2R AR |

2 % x #

[1]  BELKAID Y, HAND T W. Role of the microbiota
in immunity and inflammation[J]. Cell, 2014, 157
(1): 121-141.

[2] BLANDER J M, LONGMAN R S, TLIEV I D, et
al. Regulation of inflammation by microbiota interac-
tions with the host[J]. Nature Immunology, 2017, 18
(8): 851-860.

[3] RAO A V, RAY M R, RAO L G. Lycopenel]].
Advances in Food and Nutrition Research, 2006,
51: 99-164.

[4] PETYAEV I M. Lycopene deficiency in ageing and
cardiovascular disease[J]. Oxidative Med Cell Longev,
2016, 2016 6.

[5] ARMOZA A, HAIM Y, BASIRI A, et al. Tomato
extract and the carotenoids lycopene and lutein im-
prove endothelial function and attenuate inflammatory
NF-kappa B signaling in endothelial cells[J]. Journal
of Hypertension, 2013, 31(3). 521-529.

[6] TAO N, GAO Y, LIU Y, et al. Carotenoids from
the peel of Shatian pummelo (Citrus grandis Os-
beck) and its antimicrobial activity [J]. American —
Eurasian Journal of Agricultural and Environmental
Science, 2010, 7. 110-115.

[7] NATIVIDAD L R, RAFAEL R R. Carotenoid analy-
ses and antibacterial assay of annato (Bixa orellana

(Zea mays

L.), carrot (Daucus carota L.), corn

L.) and tomato (Solanum lycopersicum L.) extracts

[J]. Research Journal of Recent Sciences, 2014, 3
(3): 40-45.

[8] HORVATH G, MOLNAR P, RADO-TURCSI E, et
al. Carotenoid composition and in vitro pharmacolog-
ical activity of rose hips[J]. Acta Biochimica Poloni-
ca, 2012, 59(1): 129-132.

[9] XIA H, LIU C, LI C C, et al. Dietary tomato
powder inhibits high—fat diet—promoted hepatocellular
carcinoma with alteration of gut microbiota in mice
lacking carotenoid cleavage enzymes|J]. Cancer Pre-

vention Research, 2018, 11(12). 797-810.



224 T

PRIN R B % e b E 09 B A TTAE A 47

[10]

[11]

[14]

[15]

[16]

[17]

[18]

ZHAO B T, WU J B, LI J H, et al. Lycopene al-
leviates DSS—induced colitis and behavioral disorders
via mediating microbes —gut —brain axis balance [J].
Journal of Agricultural and Food Chemistry, 2020,
68(13): 3963-3975.

WIESE M, BASHMAKOV Y, CHALYK N,

Prebiotic effect of lycopene and dark chocolate on

et al.

gut microbiome with systemic changes in liver

metabolism, skeletal muscles and skin in moderately
obese persons[J]. Biomed Res Int, 2019, 2019. 15.
AL, KB, HER, S AT IR E L
A AR AN ) L 4k 1 &5 A2 JT B &L(T). P
B, 2020, 20(2). 87-94.

SHI M X, ZHANG L, TIAN M L, The

comparison of prebiotic roles of different vegetable

et al.

and fruit powders using in vitro simulation intestinal
microecology system|[J]. Journal of Chinese Institute
of Food Science and Technology, 2020, 20(2):
87-94.

DING Q A, NIE S P, HU J L, et al. In vitro and
in vivo gastrointestinal digestion and fermentation of
the polysaccharide from Ganoderma atrum[J]. Food
Hydrocolloids, 2017, 63. 646-655.
RAMIREZ-FARIAS C, SLEZAK K, FULLER Z, et
al. Effect of inulin on the human gut microbiota:
Stimulation of Bifidobacterium adolescentis and Fae-
calibactertum prausnitzii[J]. Br J Nutr, 2009, 101
(4): 541-550.

LARSEN N, VOGENSEN F K, VAN DEN BERG
F W J, et al. Gut microbiota in human adults with
type 2 diabetes differs from non-—diabetic adults[]].
Plos One, 2010, 5(2): 10

GIBSON G R, HUTKINS R, SANDERS M E, et
al. The international scientific association for probi-
otics and prebiotics (ISAPP) consensus statement on
the definition and scope of prebiotics[J]. Nat Rev
Gastroenterol Hepatol, 2017, 14(8): 491-502.
SCHNAEBELE K, BRIVIBA K, BUB A, et al. Ef-
fects of carrot and tomato juice consumption on fae-
cal markers relevant to colon carcinogenesis in hu-
mans[J]. Br J Nutr, 2008, 99(3): 606-613.
GLABSKA D, GUZEK D, ZAKRZEWSKA P, et al.
Lycopene, lutein and zeaxanthin may reduce faecal
blood, mucus and pus but not abdominal pain in
individuals with ulcerative colitis[J]. Nutrients, 2016,

8(10): 27706028.

[19]

[20]

[21]

[22]

[24]

[27]

(28]

TR R LA FLAT R ZDY2013 5 P B R T A
WBINO3 Xf /I BU4S I ¢ 22 fi A1 H B9 BF 52 [D]. /9 5
M E R, 2018.

WANG Y Y. A study on remission mechanism of
Lactobacillus plantarum 7ZDY2013 and Bifidobacteri-
um bifidum WBINO3 on colitis mice[D]. Nanchang:
Nanchang University, 2018.

REN C C, DOKTER-FOKKENS J, LOZANO S F,
et al. Lactic acid bacteria may impact intestinal
barrier function by modulating goblet cells[J]. Mol
Nutr Food Res, 2018, 62(6): 14.

YANG B, CHEN H Q, GAO H, et al. Bifidobac-
terium breve CCFM683 could ameliorate DSS —in-
duced
linoleic acid production and gut microbiota modula-
tion[J]. J Funct Food, 2018, 49. 61-72.

SHENG K, HE S, SUN M, et al. Synbiotic sup-

plementation containing Bifidobacterium infantis and

colitis in mice primarily via conjugated

xylooligosaccharides alleviates dextran sulfate sodi -
um-induced ulcerative colitis[J]. Food Funct, 2020,
11(5): 3964-3974.

GONZALEZ -RODRIGUEZ 1, GASPAR P,
SANCHEZ B, et al. Catabolism of glucose and lac-
tose in Bifidobacterium animalis subsp lactis, stud-
ied by C-13 nuclear magnetic resonance [J].
Environ Microbiol, 2013, 79(24). 7628-7638.
REICHARDT N, DUNCAN S H, YOUNG P, et al.

Appl

Phylogenetic distribution of three pathways for propi-
onate production within the human gut microbiotalJ].
Isme J, 2014, 8(6): 1323-1335.

SCOTT K P, MARTIN J C, CAMPBELL G, et al.
Whole —genome transcription profiling reveals genes
up-regulated by growth on fucose in the human gut
bacterium "Roseburia inulinivorans" [J]. Journal of
Bacteriology, 2006, 188(12): 4340-4349.
SHIMOKAWA C, KATO T, TAKEUCHI T, et al.
CD8* regulatory T cells are critical in prevention of
Nat

autoimmune —mediated diabetes [J]. Commun,

2020, 11(1): 1922.

DE VADDER F, KOVATCHEVA -DATCHARY P,
ZITOUN C,
improves glucose homeostasis via intestinal gluconeo-
genesis|J|. Cell Metabolism, 2016, 24(1): 151-157.
ROWLAND 1, GIBSON G, HEINKEN A, et al. Gut

microbiota functions:

et al. Microbiota —produced succinate

Metabolism of nutrients and

other food components[J]. Eur J Nutr, 2018, 57



48 oE B A 2022 4E55 T
(1): 1-24. purified  membrane  protein  from  Akkermansia
[29] MARZORATI M, MAIGNIEN L, VERHELST A, et muciniphila or the pasteurized bacterium improves
al. Barcoded pyrosequencing analysis of the metabolism in obese and diabetic mice[J]. Nat Med,
microbial community in a simulator of the human 2017, 23(1): 107-113.
gastrointestinal tract showed a colon region—specific [32] MARCHESI J R, ADAMS D H, FAVA F, et al
microbiota modulation  for two plant —derived The gut microbiota and host health: A new clinical
polysaccharide blends[J]. Antonie Van Leeuwenhoek frontier{J]. Gut, 2016, 65(2): 330-339.
International ~ Journal of General and Molecular [33] SMITH P M, HOWITT M R, PANIKOV N, et al
Microbiology, 2013, 103(2): 409-420. The microbial metabolites, short—chain fatty acids,
[30] DAO M C, EVERARD A, ARON-WISNEWSKY J, regulate colonic Treg cell homeostasis[]J]. Science,
et al. Akkermansia muciniphila and  improved 2013, 341(6145): 569-573.
metabolic health during a dietary intervention in [34] BELCHEVA A, IRRAZABAL T, ROBERTSON S J,
obesity: Relationship with gut microbiome richness et al. Gut microbial metabolism drives transformation
and ecology[J]. Gut, 2016, 65(3): 426-436. of MSH2 —deficient colon epithelial cells [J]. Cell,
[31] PLOVIER H, EVERARD A, DRUART C, et al. A 2014, 158(2): 288-299.

The Prebiotic Role of Lycopene Using in Vitro Simulation Intestinal Microecology System

Yue Yunshuang, Zhou Xiaolu,

Ma Chen,

Hu Xiaosong, Chen Fang’

(College of Food Science and Nutritional Engineering, China Agricultural University, Key Laboratory of Fruits

and Vegetables Processing, Ministry of Agriculture, National Engineering Research Centre for Fruits

and Vegetables Processing, Engineering Research Centre for Fruits and Vegetables Processing,
Ministry of Education, Betjing 100083)

Abstract In this study, the prebiotic effects of lycopene was investigated by simulating intestinal microecology fermenta-

tion system in vitro. The results showed that after being fermented in vitro with lycopene, the number of Lactobacillus,

Bifidobactertum, Bacteroides, Prevotella and Akkermansia mucinipila was significantly increased, by one or two order of

magnitude. Lycopene slowed down the decrease of the Ruminococcus and Roseburia with in vitro fermentation. Lycopene,

as fermentation substrate, significantly increased the secretion of short—chain fatty acids, including acetic acid, propionic

acid, butyric acid, valeric acid and iso—valeric acid. The correlation analysis showed that with the prolongation of fer-

mentation time, the correlation between the above bacteria communities and the yield of short—chain fatty acids such as

acetic acid, propionic acid, butyric acid and valeric acid was gradually increasing, and the number of probiotics was

significantly positively correlated with the production of short—chain fatty acid at 24 h of lycopene fermentation. These

findings suggest that lycopene played a potential prebiotic role on intestinal microbiota. Moreover, the interaction between

the probiotics and the production of short—chain fatty acids gradually increased with the prolongation of fermentation time,

which may play an important role in the anti-inflammatory, anti-oxidation and anti—-tumor of lycopene. The results of this

study will provide a new sight for the scientific application and development of lycopene.
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