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Table 1 Nutrient composition of fermented apple pomace %
i H R/ HLET 4 R H 5 RLIE 17 HUIK 53 5 73
Item DM CF CP EE Ash Ca P
1 Content 91.43 24.72 15.36 5.48 3.29 0.18 0.15

1.2 Rt

e H] 45 H W B Fe it 90 H, BEHL A K
AR BHANERE , BIrEEZ 6 H(AEN
1/2) . 4 A% 5 M AE RS AT 0 (RIR, CK 4) |
9.6% (A 4l).19.2% (B 4) .28.8% KR (C

) st a . B 15 d, iR 50 d.
1.3 R AIR

TR ) AR A R I 1R T A W 0 KT i 1
SEHE IS IR NRC (1977) FIAS F AR SO 4 74 1
WO IR EE A ), LA B TR LR 2,

®2 WEREARANREFRKT (RTEM)

Table 2 Composition and nutrient levels of experimental diets ( air-dry basis)

WA 215 Groups

Items CK A B C
J5kl Ingredients

Tk Corn 30.00 30.00 30.00 30.00
F %k Wheat bran 19.00 17.10 15.50 13.80
¥ Millet straw 25.00 19.50 13.80 8.20
K EESERLH Fermented apple pomace 9.60 19.20 28.80
1 Soybean meal 22.00 19.80 17.50 15.20
BB 45 CaHPO, 0.90 0.90 0.90 0.90
4% Limestone 0.60 0.60 0.60 0.60
L NaCl 0.50 0.50 0.50 0.50
TRk Premix" 2.00 2.00 2.00 2.00
41t Total 100.00 100.00 100.00 100.00
H#:/KF Nutrient levels®

JHALfE DE/(MJ1/kg) 11.03 11.03 11.04 11.04
HEH T CP 16.22 16.22 16.22 16.20
LT 4E CF 12.68 12.66 12.68 12.64
£5 Ca 0.67 0.65 0.63 0.64
P 0.48 0.47 0.46 0.47
rhPEVE A £F 4 NDF 30.95 30.04 29.12 28.22
TR YEVE 47 48 ADF 17.84 17.43 16.97 16.54
AJE#E Lignin 2.55 3.48 4.40 5.33

D IR AR AT T AR R R E Premix provided the following for per kg of diets: VA 13 500 IU, VB, 1.8 mg, VB, 6 mg, VB,
13.5 mg,VB,, 0.024 mg, VD, 2 250 U, VE 15 mg, VK, 1.5 mg, #i & & lysine 1 000 mg, & % X methionine 500 mg, Cu

10 mg,Zn 70 mg,Mn 16 mg,Fe 60 mg,Se 0.1 mg,

D BRI RE N T AAE AL, oA 37K M SEI{E . Nutrient levels were measured values except DE was a calculated value.
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A 7RI SIgA W FE I 350 &, FEdb i iy B HRA
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1.6 HESHITESH

HI SPSS 22.0 Giit#A4F 1Y) ANOVA £ AU i 17
HH R I 2245081, LSD kil fT 2 A, S5 %
IR £ bR 22, L P<0.05 R 22 5 W3,
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2 HER55W
2.1 REERBEIMSREKMEEMETSENZME
3 AIAL A 4 B4R C A TYRRE
H5 CKAMIL2ZFARE(P>0.05);C AryF
PWHMELRFST CKA(P<0.05), 87T
14.69% , HA S U Z [ 2 5 A B 3% (P>0.05) ;A
41 B 4L C ARk B LT CK 4 (P<
0.05), 7> ML T 4.79% .3.68% Fl 6.63% , It
Ah,B 4R C 4 S i IE 5 5 5 CK 41 AH b i 2
R (P<0.05) , 73 BIFEAR T 17.65% 1 19.64% .,
22 ERBERBEXNWMEIFSELRNZME
24 nTHL B 4L Al C T 1R
FET CK 4 (P<0.05), 43l #2 # T 9.52% Fil
6.11% ., A 20 B Z0H1 C 40104 HL4 FIOHLEF 4 4 1k
BB EBH T CKH(P<0.05), M3 E T
2.83% .6.11% .5.19% 1 6.86% .21.58% .13.10% ,
HBH®BEST AH(P<0.05) ;A4 BHMC
ZH R B BT AR e 3 S T CK 41 (P<0.05) ,
IR T 3.50% 6.02% 1 7.26%
2.3 AREERBEXMWA/NNIFERSHZM
e 5 AT, 6T E 7, A 4R B 4 B s R
BEW T CK 41(P<0.05) , /3 B4R T 16.03% Al
10.59% , HAh 4 2 [0] 22 55 A W 25 ( P>0.05) , X T
Zh,BAMCAHAREKE R E R T CK 4 (P<
0.05) , 73 32 E T 66.26% F1 53.23% , HiAl 4 2 Ja)
ERABE(P>0.05), A4 BHF C 4HlpaEE
i B T CK 4 ( P<0.05) , 43 945 5 726.34% |
59.83% M1 41.83% , Hofh 4l 2 7] 22 S AN B 3 (P>
0.05), ¥ T+ 31 ,B 4 .C 4R &K
F CK 4 (P<0.05), 5 5 B AR T 15.22% Al
30.52%,
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Table 3 Effects of fermented apple pomace on growth performance and diarrhea rate of Rex rabbits

=] 205 Groups

Items CK A B C
TR R DML/ (g/d) 118.34+9.23 121.08+10.08 122.51+9.32 126.74+10.33
S H B E ADG/ (g/d) 21.78+1.03" 23.39+1.37" 23.43+1.12" 24.98+1.87"
BEL F/G 5.43+0.37° 5.17+0.29" 5.23+0.46" 5.07+0.59"
5 % Diarrhea rate/% 9.12+0.26" 8.04+0.31" 7.51+0.19° 7.42+0.40°

[l A7 B5de AR A Rl NE R RR 25 57 83 (P<0.05) |, TR B | R R 22 5 R B3 (P>0.05) . T &),
Values in the same row with different small letter superscripts mean significant difference ( P<0.05) , while with no letter or

the same letter superscripts mean no significant difference ( P>0.05). The same as below.

R4 REBFEREMNMEFSHELENM

Table 4 Effects of fermented apple pomace on nutrient digestibility of Rex rabbits %
i H 2H 5 Groups
Items CK A B C
T¥1 5 DM 62.55+0.28° 62.20£0.60° 68.51+0.41° 66.37+0.62"
HHLY oM 56.82+0.59° 58.43+0.47° 60.29+0.23" 59.77+0.33%
HEE BT CP 53.41%0.43" 55.28+0.55" 56.63%0.57" 57.29+0.42°
ML 4E CF 16.03+0.62° 17.13£0.84° 19.49+0.18" 18.13+0.15"
x5 ZEEREIWE/NGRER SN
Table 5 Effects of fermented apple pomace on intestinal mucosa morphology of Rex rabbits pm
i 2H %) Groups
Items CK A B C
" ZEAKE Villus length 695.70+31.90 686.55+41.98 698.28+49.22 685.99+46.47
I Ji BEJELFE Intestinal wall thickness — 400.34%16.64 400.59+21.31 393.24+33.21 401.25+23.52
eum e )
FEE R Crypt depth 62.99+2.25" 73.09+3.38" 69.66+2.34" 64.61+3.51"
< HEKE Villus length 546.38+42.91°  781.88+84.36™  908.47+47.13" 873.21£51.65"
o
Jei Ji7 REJE B Intestinal wall thickness  305.53%15.40°  386.03+56.87°  504.11+35.36" 433.34+49.09"
ejunum
! s R Crypt depth 69.92+4.58 66.27£6.53 65.32+6.38 62.59+3.12
- S EAKE Villus length 082.11+42.17  924.32+69.92  844.90£32.69 908.54+65.43
b 71 8 Ji BEJELFE Intestinal wall thickness — 483.99+25.52 446.37+27.67 462.14+40.58 474.73£52.24
uodenum

B R Crypt depth

84.82+3.75"

87.26+6.61"

71.91+3.78°

58.93+2.89°

24 EEEERBXIW% /NG H SIgA R E RN

6 I, A4l B 4L C 4/Mah SigA
WS CK 4LAH L YA FEAR R B 3, o3 AR T
8.10% .10.09% F1 14.21% ,(H £ S AN @ ¥ (P>
0.05) .

3 %
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MAIRIS 25 R, AR P i 28.8% /9 &
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PRE S SR i A I S R 3l W ) O A b (B R S R
WL o X7 TE A 30 5 i ] W1 e I
HHRER DI RE LR, Sawal 51 (9B 5T
FW B A R KPS R R 42 H
WA HEEA R, SR LR, E8F
ST R W I MR 19% 3L 1 1 A KR T LA
AT I R A S 3 e TP S Y H O TR 4 R 28 B A
fit o A IR, e MRS SR i A S R i AT
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AT R Y 28 M 45 A T, RE B8 A 280fie 4D B9 T
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R6 REEFRENWE/NGH SIgA KERRIT

Table 6 Effects of fermented apple pomace on intestinal SIgA concentration of Rex rabbits wg/mL
i H ZH 51 Groups
Item CK A B C
TR ERR R A SIgA 7.53+0.34 6.92+0.76 6.77£0.43 6.46£0.21

3.2 AEERBEXWMAEFSELENTME
AT G5 25 R &, A TR U N 28.8% 1Y A& %
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K, TN MRG0 A A A
WEL DK 473 A 5% B A AU H i TR T AR, X A
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AR MR R At 25 R B AR EUE
BT HREMRA, X 5 ER —8, KR
R = R AL R R K T AR A R
TP K Y T S R 25 A R K s W R Y ARG KL
2R 4 ML 1 A ) I A R SO AT SROME |
2 2 IKAE /N3 T W) o, 5045 5 T AL olie . BR
I A Y S B, S SR e P L DL A
FEREFIR NG, et R IR B AR e, A
ity |21 4 25 g RS i s PR A e v, OF Bk
P S ie 5 2 R o m B e, PR BRI AR A R
6, RHEE T R T 236 T, 0 FH 25 28 B & S
Wit , e R a2 R S 2 pl o 0 3 %
i, JERMEZ I G e s, AR R, Ll
BRI 2 R I RT LA AR Z T RE /IR $5 e

%%’%pﬁl}ﬁ[zo_m] 5

3.3 REFREBXNWMR/NGRELSHR M
NG R R A8 W 3 ), 2 B
P AW F2 R0 . /N BRI P9 BE 3R
ARBEE EABERNE, /AT K, /N
PR IR WA T BRI A, W ST RE 4 s L N i i B VR TR
SEInJE , FLUG 2 RE 7 3 5, W s AU, A
AT X G R R 4 A2 3R 2 8 IR L i, B
ISR E /N 2 e B R AR 2 — | BV
AR PR W oy I8 T RE MG 95, RS ) AR 2 A
20, T /0N o B IR W R R, MR
5K, R VR N 28.8% 1 Kk R R A BEA
RO /N o ) 986 A | i B D JRE R 6 8 TR
. ERAEUY RBIF ST R E AT R Th R o 2%
A TR AT R ST R 22 ), ) LA RO T/ o B4 9%
BB, PR Rss TR BE, 42 v LI BE ), X 5 A
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Effects of Fermented Apple Pomace on Growth Performance, Nutrient
Digestibility, Intestinal Mucosal Morphology and Secretory
Immunoglobulin Concentration of Rex Rabbits

wu Lingli1 ZHANG Kai'®* SONG Xianyi2 LIU Qiang]
(1. College of Animal Science and Veterinary Medicine, Shanxi Agricultural University, Taigu 030801, China;
2. Feed and Veterinary Medicine Research Institute of Shanxi Academy of Agricultural
Sciences, Taiyuan 030032, China)

Abstract; The aim of the study was to evaluate the effects of fermented apple pomace on growth performance,
nutrient digestibility, intestinal mucosal morphology and secretory immunoglobulin ( SIgA ) concentration of
Rex rabbits. Ninety-six Rex rabbits at 45 days of age were randomly divided into 4 groups with 4 replicates per
group and 6 rabbits ( half male and half female) per replicate. Rabbits in the 4 groups were fed experimental di-
ets which contained 0 ( control, group CK), 9.6% (group A), 19.2% (group B) and 28.8% ( group C) fer-
mented apple pomace, respectively. The adaption period was 15 d, and the experiment period was 50 d. The
results showed that the average daily gain of Rex rabbits in group C increased by 14.69% ( P<0.05) , the feed/
gain decreased by 6.63% (P<0.05) and the diarrhea rate decreased by 19.64% (P<0.05) compared with
group CK. The digestibility of dry matter, organic matter, crude protein and crude fibre in group C increased
by 6.11%, 5.19%, 7.26% and 13.10% compared with group CK ( P<0.05) , respectively. The villus length
and intestinal wall thickness of jejunum of Rex rabbits in group C increased by 59.82% and 41.83% compared
with group CK ( P<0.05) , respectively, and the crypt depth of duodenum decreased by 30.52% compared
with group CK ( P<0.05). However, different supplemental levels of fermented apple pomace had no signifi-
cant effect on intestinal SIgA concentration ( P>0.05). The results indicate that supplementation of fermented
apple pomace at 28.8% can improve the growth performance by promoting nutrient digestibility and intestinal
mucosal morphology of Rex rabbits, and can decrease the diarrhea rate, but no harmful effect on intestinal
SIgA concentration. | Chinese Journal of Animal Nutrition, 2019, 31(4) .1857-1863 |
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