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RREL HH S N 45 22 RS T 0 K BRAE KV RE L BT RE 0 R iz g B 1 52
Bk BT wilERE & K KR T E OE W PR P EM 8 W
VU NAN KA E SR T T, ShIPURE TR 808 BB S0 %, l#l 611130
B AR B R T N 5 22 B TR BRZE KM B . PR RN i f B
FISEIE . e 20 A2 RE R W Wistar KB, #2BEAREAHIT Y RN 2y 2 M2 (4 10
R, 43 AV IR AR AR N T 84 mo/kg 75 4 2 (5 4 22 WEA 205 08 30%) (1)ikEe 1)
o RIEHIN 21 d. G5 HRIA: TRRFRIN 84 molkg s 2 R E T m T WO BRIKSE Y
H s AP HoR & (P<0.05), REHEMK T RIEL (P<0.05); fAARFEIN 84 mglkg 7
T % B R R T W K RS RS g S BUR AL RE ) (P<0.05), AN[RIFE B BRAR T I
(P<0.05) AI%=fl (P=0.08) P —M&& & MM 84 molkg 7k 2 W i 5t 1 Wy
KRB R E mE MR EmELEIRE (P<0.05); LAk, 1AMAIN 84 mg/kg F i £ b
$eim 1 Wy Wistar KRB & B AR E REE (P=0.07), RFEICT EWmERE - Kintt
WIEE (P<0.05), JFREFRE T EWEET R, WR. TIRAMSIERMERITRN S &
(P<0.05) . 5 PRI, 75 W K BRPADRR Hr A n 84 mglkg 75 % 25 i (R 4 22 M 3005 19 30%)

A e R . SRS SRS IR, R A K RE
KH]: FHUEZHE: WK AKMERe: PradbRe; ImiEf R
HE 725 S816 SCHERAR IS : A SRS

U 2K (lentinan) 2 MBERE . 7 & th 4RI R 1) —Fh &8> T2 08, HaS
B-1,3-D-FHEF 2 2% B-D-1,3-F1 B-D-1,6- 3 HE M FKME, HIEEAIRDH N E B-D-1,6-4E

20, SRR AT TURI, &5 SR A AT IRE 2RI R, TR T &

Wk H Y. 2016-09-04

HEEWH: WA RE B E (2013NZ20056) ; IR Ak % (CARS-36)

EZ i BMIK (1980—) , B, WKW A, EIEER, #Ht, ZENEIIWEFRSFREETAR.
E-mail: acatmxb2003@163.com
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% 22 B T HLAA AR BT R RO BT 78 T SR b T HON S Th REAN B A Dl e X R 15 77 1 CEp LT
BRI S DI RE NPT AL RE 7)), X LERIF SR WA 4 220 W FL AT B s LR i
FAEDUREE 200 AN Dy 2R HURGE S e Rg, BT A HE 4 R AN S LA R4 B8,

bR T A DR MR RE S8, T8 R 4R A S LA B B e K 3R . (HAE,
KT T 22 W N A RS ) (I T IB AR, A Van Nevel SOWF 58 1 4R R0 0.1% 7 45
PR (FE2 A RS8N 25%) 5% a ik CF Ry & 8 oRF1D Xf Wr A1 48 i i
FRIISZME, 0 2 A E R RCRAFE ORI ZE 7. IR, AR Bena i AE TR R s - 84 mgl/kg
s S (FUEZHEA RS BN 30%), BEFEHXT MR KERE. BisALRE). S
FE TR 25 G5 A6 RS i TR R S5 K RIS, AT D AE A 7 ok 28 s 22 W N T 50 gk sh P 1 et
B, ARk H AR PR IR0 SRR S HE
1 MRS
1.1 KB

B2 HE: WE T ) IMERGEL ERHAR AR, P ah & 2 iEE RSN 30%
YAk
1.2 WG ah 5l et

I 20 RSP E 20 75.43 g {@#FE1H 21 HER %) Wistar KR CRCER i 5256 5
AR A FHRMED, KRR EAT RN 8 2 4, BAHA 104 ES, BPMES L
R B o xof HRZELR & 35 22 W 470 ) A MRS At ERDRR AR B R, 105030108 21 d. FEAf AR H
AIN-93G K ERAELTAARbRHE, 28 i AR IR T SE g0 3 A IR A mI ], FL2H A8 TR I
1. IRTRRE DL 84 molkg 7k 2 A5 B B ARTEAL PARR b oK TE R O A 1T . 13072 1Y
JWARNV R E BV E TR ST ECF R SE B, 6K SRR A B MR 77, WU IR E 3, A

R WX, HHRE. TOK.
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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
WH Items & Content
J5#L Ingredients
TKiEk Corn starch 39.748 6
iR H CHIZR A 7i>85%) Casein (CP>85%) 20.000 0
TKIERBIRE Dextrinized cornstarch 13.200 0
JEFE Sucrose 10.000 0
K (A7) Soybean oil  (no additives) 7.000 0
£HYEE Fiber 5.000 0
LRI A Mineral mixture? 3.5000
YL ZURAY Vitamin mixture? 1.0000
L-*FE MR L-Cys 0.3000
FEIWAERIEL (41.1%JHF) Choline bitartrate  (41.1% choline) 0.250 0
BT 2K My Tert-butylhydroquinone 0.001 4
&1l Total 100.000 0
F7#7KF Nutrient levels®’
RTAE ME/ (MJ/kg) 16.62
MEFM CP 18.70
T4k Fiber 5.00
HLARRT EE 7.00
ik /KAL&4) Carbohydrate 64.70

VT wi Yot RIBAY S Contained the following per kg of mineral mixture: CaCOs 357.000 00 g,
KH2PO4 196.000 00 g, CsHoK30g 70.780 00 g, NaCl 74.000 00 g, K2SO4 46.6000 0 g, MgO 24.000 00 g,
FeCsHs07 6.060 00 g, ZnCO3 1.650 00 g, MnCO3 0.630 00 g, CuCO3 0.300 00 g, KIO3 0.010 00 g, Na2SeO4 0.010
254, (NH4)sM07O2 * 4H20 0.007 95 g, NazSiOs 9H20 1.450 00 g, Cri(SOs)2 12H20 0.27500 g, LiCl 0.017
409, HsB030.08150g, NaF 0.06350g, NiCOs0.03180g, HsNOsV 0.00660¢g, EEREKS powdered sucrose
221.026 00 g-

GT - RIBREWEA Contained the following per kg of vitamin mixture: D-7Z /845 D-calcium
pantothenate 1.600 g, #4442 Be zhlg4h pyridoxine hydrochloride 0.700 g, 2 nicotinic acid 3.000 g, 44:
Z B1 #hfRE: thiamine hydrochloride 0.600 g, VB20.600 g, M- folic acid 0.200 g, D-44J% D-biotin 0.020
g VB122500g, VE (5001U/g) 150009, VA (500000 IU/g) 0.800 g, VDs (400000 IU/g) 0.250 g,
VK 0.0759, JERK powdered sucrose 974.655 g.

& F# K N HAE . Nutrient levels were calculated values.

1.3 ME Fabs K 7%
1.3.1 Ak ERE
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AER NN, T35 1 RMEE 22 RO KRBT S IEARE, Il HRE
B, ATiHE KR PHHEAE (ADFD. “FHHE (ADG) FIKlEL (FIG).
1.3.2 FERLREE

TIG 5 22 RARE S, XA KT IRERE R R AL, R RAE R IR E T &0 T,
fIRIE T~ & 30 min, 3000 r/m &0 15 min i & i, 1-20 CRAA#FH. RILE, XKR
KA FVEALSE, Bl 4 B R BB, B3 em 2 7 B T 10% MR /K Sy AR v o ] 5
I B AL R A E I EBE, T-80 CIRAFHH .
1.3.3 MiHEM T it E b fa s

KB 2 i 2H 20 ol 1 T A B 2 2 7 4R SR ROV D iR HEAT o LTS AN Al Ry g
(malondialdehyde,MDA) & & FSHTA LAE /] (total antioxidant capacity, T-AOC) 4k F Fd
S BEY TRV T A i & (52557070 A003-1 A1 A015-1) JIlE, P A HI#RELY
R AT
1.3.4 R4

KRB GRS (FERE. RBEREMATRERERE) KllZEZ% Mao
S IHEEAT .
1.3.5 B EBEHEFAEMNERERDITR (volatile fatty acids, VFA) &

KREEBEPER (SR, IURE. SUEFT AT E) BErE 2% Mao 55
DA T E3E4T, B EET VREA (LR, WIRATT IRA1E VRA) & &Il E 2% Diao 551
HIITIEBEAT .
1.4 Hoa b 55347

BEGHHE K] Excel 2003 #ATHIPHEH, Fraiile 45 R U R KOG o0, KA
SAS 8.1 BT #EAT t Kule, A P<0.05 A% 8%, 0.05<P<0.10 AZmA BEiEH, P=0.10
NZEFRARZE . B “FIER R R,
2 4
2.1 KR PP 0 2 2 B T 1 K BR AR PR BE S

MEE 2 H AT DA Y, 55 ) MR SRR A AR 1) O BRAH B, BRI MREAS i 2 22 LA AR 10 K SRS ADFI

1 ADG 43 7l3E 75 T 14.10% (P<0.05) F1 36.36% (P<0.05), 1fj F/IG P&f% T 15.84% (P<0.05).
22 TR RN I0 A s 22 0 I K B AR K MR RE K S

Table 2 Effects of lentinan supplementation on growth performance of weaned rats (h=10)
WA XFHEZH S P1a
Items Control group Lentinan group P-value

f=1
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“FHIH K& ADFI/g 10.0040.34 11.4140.36 <0.05

FHIHEE ADG/g 2.9740.15 4.0520.22 <0.05

KEE FIG 3.4120.10 2.8740.10 <0.05
2.2 TAPRR S 0 s 22 WG BT 973 DR BRI AN 2l Hh B SR TR B ) B i)

M 3 HATAE H, 5 RMRIE A AR A R B EE, PRIMR TS I 2 205 22 W ARDAR A DK Bl F) IEL s
Fi2 fig e T-AOC 437 T 203.55% (P<0.05) Fll 41.12% (P<0.05), i IfiLii5 125 7+ MDA
EEDHIEKT 67.18% (P<0.05) A1 15.22% (P=0.08).

3 AR R A A 2 2 R W K SR i AL R A FR RS SR
Table 3 Effects of lentinan supplementation on antioxidant indices in jejunum and serum of
weaned rats (n=10)

iH X HEZH ki 2 PEAH P1H
Items Control group Lentinan group P-value
Ifi% Serum
HPUELRE ) T-AOC/(U/mL) 1.4140.14 4.2840.54 <0.05
A MDA/(nmol/mL) 10.94+1.19 3.5940.57 <0.05
2l Jejunum
BPTEILEE ST T-AOC/(U/mg prot) 1.9740.23 2.7840.04 <0.05
P4 % MDA/(nmol/ mg prot) 0.9240.07 0.7840.05 0.08
2.3 AR PP A 2 22 BT W KBRS s R IR A 5 ) B R

M 4 AT UE H, 5 1R PRIE R ADRR A R BRAH EL, PRI S I 2 20 22 W AR AR 1) DR BRU PR 2

R G E m FE 2, B m PR s IR P W fe i (P<0.05), (H 7 fiz &I R 58 VR P ¥ 2 A2 A

(P=0.31).
R4 AR TR I 2 2 RN W O B i R R A 5 A ) R
Table 4 Effects of lentinan supplementation on jejunal mucosal morphology of weaned rats
(n=10)

T H Xof HEZH A P {H
Items Control group Lentinan group P-value
% EmE Villus height/um 812.73+140.03 1 143.53499.02 <0.05
Fa B3 LR Crypt depth/um 211.78432.32 246.26422.86 0.31
BEFEMEERE Villus height/crypt depth 3.8410.19 4.6640.14 <0.05

2.4 AR RS N A 2 20 M0 T 1K B M B BRI 1 R

M5 PR LA Y, 50 MRIE AR B R SRAH B, TAMASIN A s 2 ME IR KRR E '
BEP AL BRSO A SR IS (P=0.07), HLKAFF IS 35 (K (P<0.05), fHXUEATH

(P=0.41) ALK AR (P=0.11) LEETN,
F 5 TR A IO 22 BT T K B E £ JBE v B R A () R
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Table 5 Effects of lentinan supplementation on microflora number in cecal digesta of weaned
rats (n=10)  Ig(copies/qg)

T H Xof HEZH e i P {H
Items Control group Lentinan group P-value
FLERH Lactobacillus 7.3440.14 7.9240.12 0.07
BUBATE Bifidobacterium 8.0340.16 8.230.16 0.41
KA Escherichia coli 8.7540.21 7.8940.13 <0.05
S Total bacteria 10.7630.16 10.5140.06 0.11

2.5 TR AN AR 2 22 BT T 1K B T B BE R VIFA S RIS
M 6 HRTLLE SR EER AR K R BRAH B, MRS IN A 25 2 AR K E I &
BEF 2R TR THRFIE VA & 235 R31n (P<0.05).

* 6 DRI E s 2 BN WK B E R VA SRR
Table 6 Effects of lentinan supplementation on VFA contents in cecal digesta of weaned rats

(n=10) mg/g
BYgE| X REZH T2 EH P1H
Items Control group Lentinan group P-value
ZFg Acetate 4.58+1.43 14.29+1.00 <0.05
N2 Propionate 2574051 5.1320.25 <0.05
T2 Butyrate 1.0340.22 2.6040.18 <0.05
SRR Total VFA 8.1942.15 22.1041.29 <0.05

3 W @

LA AT TR, PR A 0 A T 2 W T 3 4R e W 5 LAURT PR A 38T A R
RE o A58 45 R B, I K BR8N 84 mglkg i 4 22 B AT 2 25 B2 v H ADFILAT ADG,
I RFFERI FIG, et VIR AR . CHRRKERNIMI ORI, s iEd
TSN ) S LD RE AN TSR RE T, BETTHE SRR ATk Rele At b th A B
AR N 7 2t 2 W RTS8 re BT 0 K B L Al LR RE T TR, X S BE D REAI B AL fE
JIRIUR A AT B2 7 2 2 Wl G Sh W A KV RE I LR R

B T HLIR e B D RE AL AL BE 1 ob, IiE The 2 M sh W) K EZ N R 2 — e,
PiE R AL (BAEERTBREMEREIRED AMUSE IR R DI,
H 72 i TE 5 R Ty 1) B A R 41 (1617, Van Nevel 28V T A1 #5 1R 48 0 5.0%7F
Gk CHRUR & EARKD ik B SE s NS w R IREL, H2 0.1%M#&
IR (B2 A RE BN 25%) HIRAGRERMIEE R . AuliRai REW, AP
T 84 malkg 4k 2 WESE e 1 W WK B A IR G v FE AN R B et PE IR B VR P o IR BRI FU 4 SR AT
FE—EREE LU, PR RN E 25 2 R CE N (EAERRD WA K PERE A fe 5 H ok 4
PRI A G R 5%, T 265 22 R PR AN FE T sURT R N7 B AR ORI R 3%
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Van Nevel ZEOVKIRIT ST, TRPHR A s I o v i v Wi 00448 2 I 6 I 8 e v L AN 2
TSR, RE5FWER K T MR REATAE R A k. AR A
AL JFURZS W AE — AR B B At R 08, ARS8 45 SR I, AR RN 84 mglkg A g
ZHETSE W R R LB A i T-AOC, HEEIRIMLIEAZE i MDA ()& & . 278 A5
ST NI A R AT A, Ak 2 0] el i s A Re 7y, FRIROB A T,
M 7 A2 RIS 45 .

A AR BT TR, B At NS IR i) 4 e A 45 4 B B 4 I DO-200, A
W g RN, TR AN 84 ma/kg Btk £ o ST PRI K R i £ BE b K T 1 (A
&2, AR AREBE RS Et T DLHED 8 Gl A Y2 i i AR A 7T Bt e 7 4 22 B
Wi K RAEKMEER R Z —. (52, Van Nevel ZEEI7E W75 TR HH iR N 5% hiky (
BB FEARFD B 0.1% M) F Sy (s 2 MiA 20S 808 25%) 3% MK 7 2 e g
AEE R S AR CERE R FLERE AR MR . X 5 AR g BAaAaE—
W22, IXUETE ] BRI T A as 2 M OV I, BP0 22 MRS N R B 2 2[RI
A FHEREANA 2 AR MR ERUDE, SfEta st W iR A, kA EwE
K.

TENE R~ LR ERE TR, VFA (T piE @R Ha 5 mENEM, X
PR IR FORT 738 BE R D RE A TR 15 : 1) VA BeREENLIA N b K 45, 3407 1E DNA.
RNA M E &, srmfestmEs Bl KR, 2) VRA RERIZIE pH, 4ERF I iE R
ABBEAER; 3) VRA AT bR AR R F A RGE, (et gn e S R A RS
(24251, 4) VFA AT Z2f# LPS 5 T AR OB, FRAIRAE 2 1k R 7 i) I 2L, iy ACHIT 52 ) 45
AL, TR 84 mo/kg HHELFERE R E T ERERE TR, WK, TEALE VFA
M. A, AIHENE LG 2 WA S R LSS A E R B iR E M 5
HAem 7 ipidt VRA S 8H K.

4 45

FEWT IR AR T 7N 84 malkg 74t 2 0E (¥4l 2 WA RS 800 30%) W] LASCE LT

SEALRETT . E RIS EHAE w s, dEmsd s Kk Re .

EEPUN
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Effects of Lentinan Supplementation on Growth Performance, Antioxidant Capacity and Intestinal

Health of Weaned Rats

MAO Xiangbing CHEN Daiwen HU Haiyan YU Bing GU Changsong HE Jun YU lJie

LUO Jungiu LUO Yuheng ZHENG Ping

(Institute of Animal Nutrition, Sichuan Agricultural University, Key Laboratory for Animal

Disease-Resistance Nutrition of Ministry of Education, Chengdu 611130, China)

Abstract: This experiment was conducted to determine the effects of lentinan supplementation on

growth performance, antioxidant capacity and intestinal health of weaned rats. Twenty healthy

weaned Wistar rats, based on the similar body weight, were randomly assigned to two group with

each group has 10 rats. The rats in those two groups were fed a basal diet and a experimental diet

supplementing 84 mg/kg lentinan (the effective content of lentinan was 30%). The experiment

duration was 21 d. The results showed that diet supplemented with 84 mg/kg lentinan significantly

increased average daily gain and average daily feed intake (P<0.05), and significantly decreased

feed to gain ratio of weaned rats (P<0.05). Diet supplemented with 84 mg/kg lentinan

significantly enhanced the total antioxidant capacity in serum and jejunum (P<0.05), and reduced

Auhtor, MAO Xiangbing, associate professor, E-mail: acatmxb2003@163.com  (FiiFwi &5 H)
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the malondialdehyde content in serum (P<0.05) and jejunum (P=0.08) of weaned rats in different

degrees. Diet supplemented with 84 mg/kg lentinan also significantly increased the villus height

and the villus height/crypt depth of jejunum of weaned rats (P<0.05). In addition, diet

supplemented with 84 mg/kg lentinan increased the Lactobacillus number in cecal digesta

(P=0.07), significantly reduce the Escherichia coli number in cecal digesta (P<0.05), and

significantly increased the contents of acetate, propionate, butyrate and total volatile fatty acids in

cecal digesta of weaned rats (P<0.05). These results suggest that diet supplemented with 84 mg/kg

lentinan can improve the antioxidant capacity, jejunal mucosal morphology and cecal microbiota

structure, and then increase the growth performance of weaned rats.
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