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EFFECTS OF DIFFERENT ADF LEVELS ON SMALL INTESTINE DIGESTIVE ENZYME ACTIVITY, CAECAL FERMENTATION AND
GROWTH PERF ORMANCE OF 2-3 MONTH MEAT RABBITS ABSTRACT

CHAO Hong-yu, LI Fu-chang
(Animal College of science and Technology, Shandong Agricultural University, Taian 271018, China)

Abstract:An experiment was conducted to determine the effect of varying levels of dietary acid detergent fibre
(ADF) on small intestine digestive enzyme activity, caecal cellulase activity, caecal fermentation and growth
performance of 2-3 month New Zealand rabbits. Sixty 2-month rabbits were allocated in individual cages for five
treatments in which they were fed each diet with different ADF levels(13%, 16%, 19%, 22% and 25%, respectively). The
results showed as follows: ADF level had significant influence on the amylase activity of the small intestine
(P<0.05) ;The Trypsin activity and the Chymotrysin activity increased firstly and then decreased slowly with ADF
level increased, but the differences in different treatments were not significant (P>0.05) . Caecal cellulase
activity raised significantly when dietary ADF level increased (P<0.05). ADF levels had no significant effects on
caecal total volatile fatty acids (TVFA) concentration and propionate proportion of 3-month old trial rabbits
(P>0.05), but the butyrate proportion was affected significantly (P<0.05). Meanwhile , the differences of caecal pH
value, acetate proportion and the ratio of acetate to butyrate in different treatments were significant (P<0.05)
and all increased with ADF level raised, conversely, NH3-N concentration reduced when dietary ADF level raised
(P<0.05). Average daily gain (ADG) , average daily feed intake (ADFI) and feed conversion ratio (FCR) of trial
rabbits were all affected by dietary ADF levels significantly (P<0.05). When ADF level increased, ADF I raised ,
FCR decreased firstly and then raised, but ADG raised firstly and then reduced with ADF level increased and it was
the largest (29.53 g) when dietary ADF was 19%. According to ADG and FCR indexes, the appropriate dietary ADF
level for 2-3 month meat rabbits was 16%—19%.
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Table 1 The composition and nutrient levels of trial diets

kAL (%) AhFL JSED) b33 Kb B4 JSEh
Composition (%) Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5

| £KCorn grains | 35 | 36 | 32 | 34 | 34.5
| /NZ#kWheat bran | 15 | 10 | 7 | 0 | 0
| tifiSoybean meal | 15 | 24 | 21 | 26 | 25
| P F AL fal fa meal | 29 | 12 | 15 | 3 | 0
| N FWheat straw | 0 | 15 | 15 | 9326 | 19
| {€/:75Peanut hull | 3 | 3 | 7 | 10.5 | 19.5
| R A5 CaHPO4 | 135 | 15 | 1.5 | 135 | 0.5
| frihSalt | 0.5 | 0.5 | 0.5 | 0.5 | 0.5
| T Premix | 1 | 1 | 1 | 1 | 1
| £t Total | 100 | 100 | 100 | 100 | 100
‘ %§§§ﬂ(ﬂzz Nutrient levels ‘ ‘ ‘ ‘
| WALAREDE (MT/kg) TR PRI [T [ 10.19 EBET NG
| E{E | 16.24 a8, 03 | “ERrLeviLe B TE [ 16.00
| fEfliFat P BT Y ey B i ania
| 5Ca | 0.81 | 0.73 | 0.78 | 0.71 | 0.41
| P | 0. 64 | 0. 68 | 0. 65 L e
| MRMEDEU T 4EADF 13, 38 pus e, Pg AP ] R 2002 1 | 24.89
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Table 2 Effects of different dietary ADF levels on digestive enzyme activity of 3-month old rabbits

AL PS5

ks Traits

AbHE 1

Treatment 1

AbFE2

Treatment 2

AETE3

Treatment 3

Ab ¥4

Treatment 4

Treatment 5

(U/g)

16. 22+ 15.21+ Tos 12 65+ 12. 82+
VEM S Amylase activity (U/g) . o i b b
0.82 0. 68 0.78 0.69 0.50
[ BERAREEIE Trypsin activity (U/g)  |50.49%3.39 [57. 57+4. 21 [58. 74%3. 60 [47. 78 1. 48 [47. 74%3. 25
WL R NG TE Chymotrysin activity |41 404y 75 (42, 1941.94 |43. 540425 |41. 1342, 91 | 35. 684, 09

E: FAATHEIREARADNE TR 2R B3 (P<0.05) ; TR,

Note:The different letters after the line indicate the significant difference (P<C0.05); the same as fllows
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Table 3 Effcets of different dietary ADF levels on caecal cellulase activity of meat rabbits

AbEE3

AP 4

AR5

545 Traits

AbFE1

Treatment 1 | T

AbFR2

reatment 2

Treatment 3

Treatment 4

Treatment 5

Y EFFETE Cellulase activity (U/g)

98.71+1. 02"

98. 78 +0. 69"

b
30.3140. 68"

b
31.4140.50
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Table 4 The caecum inner circumstance parameter of 3—-month old rabbits
AbEL A2 MEFH3 AbFEA LUSEI)
f5br Traits
Treatment 1 |Treatment 2 |Treatment 3 |Treatment 4 |Treatment 5
| BERPEREWIRTVEA  (mmol/L) |44.174+2.78 [43.41+3.53 [40.97+2.89 [39.23+3.95 [40.25+£2.93
7% (CZ) Ebfl Acetate molar ¥ 76. 76+ b < .
: 76.24+0. 56 ab 78.56+0.84 |80.8440.86 [81.06%0. 82
proportion (%) 050k
PR PmplO“aE;) molar proportion| , so40 g6 | 4. 09+0.51 | 6.4342.12 | 3.75+1.01 | 4.1040. 86
0
TR (C4) b Butyrate molar a a b b b
. 19.63%1.47 [19.15£0.79 |15.01%0.60 |15.1940.37 |[15.06%0.99
proportion (%)




% A (s 4.04:1% 583 D st et st il o S st
L TgEC / C
2 4 a a b b b
0. 20 0.35 0. 45 0. 24 0.16
25.33+ 23,42+
5 e B o g o G
BEWBL NH N Concentration(mmol/L) |, .\ | o o a ab ab  [02.97+1.96" |22, 2241, 14°
0.38 0.43
B b
pH{EpH value 6.544+0. 05 1656 £0.,07 |6-73£0:07 ~{6. 75004 |16.'81 0. 04

R4 nT %0, S E N TVFARITA R LL i &% Ab PR A 22 AN B 3% (P>0.05) o MR, 4 T 1 b AIpH{ERE H
FRADF/K T ssahn, H&ABE 2R B (P<0.05) ; | MEpILIbH 1, H19.63%, AbH3HmAL, N
15.01%, Ab¥EZERE3# (P<0.05) . NHS—NWEU'\'J%ADF7J<¥%%W5%1EE, HAbE R A B ER (P<0.05) . &

EIVEE3 2 E%H%NHS-Nﬁkgi(y,mmol/L)iaEﬂﬁ%ADFﬂ(%Z (X,%) ZIEfFELL FRR: y=0.0216x -1.1983x+38.716
(r,=0.98); EWATVFAIREE (y,mmol/L) 5 HARADF (x,%) /K2 BAFAELL FRAR: y=0.0137x -
o.7473x2+12.736x-25.211(r2:1.0);E%H%pHﬂa (y) HTVFA (x, mmol/L) Z[AIfFAELL FRR&R: y=0.0085X -
1.0651x +44.50x-614.21 (r2:0.98) . B pHE (y) £5E§J1%NH3-N%§E‘{(y,mmol/|) ZIAHFAELL T R R
y=0.009x,-0.5063x+13.615 (r =0.98) .

2.4 ANTAADEZKFX$2-3 F i vt 22 B AR 2B KA | A PR RER M (3R5)

HIZ5 1] %1,  FUARADF/KPX 3 H i ik Hp A B3 (P>0.05) , {HXJ2-3 P H R fra, P HIEE X
RIS B2 (P<0.05) o L K- F-3) H R G EBEADF/KF- I i n, ~F-38 H 5% B READF/KF Tt v S 8 n s %

%, TR LL R SE B S G I, I HMADFZKSF-IA 19% 34 H G B i K. RBLELE &/, 49 %1°4829.53gA14.21:1.
465 A[FIADE AKX} P 4 2 K K 7 A A 7 T B 1 S

Table 5 Effects of dietary ADF levels on average daily gain and feed conversion rate of meat rabbits

b3 IEFE2 AbFH3 I3 A4 KI5
55 Traits
Treatment 1 | Treatment 2 |[Treatment 3 |Treatment 4 |Treatment 5
2 A1 TEBW of 2-month (g) 1727. 3+52. 6 1716021' lsi 1749. 2+47.2 1738, 7472. 31729, 8+85. 5
Iy 4 2534, 2+ 2611, 4+ 2635. 1+ 2478. 5+ 2448, 6+
3 RIRBERR. of S uior thi(e) 67.83 56 768 72. 20 82. 72 70. 45
AT 26. 89+ 24. 66+
FHHBYE Average daily gain(g) ¢ |28.31+1.82° [29.53+2.69° ab  [23.96+2. 23"
1. 69b oo s e 1.99 A2
(O T N o P VR T TR 119. 76+ 124, 43+ 19556 127. 28+
: b b b b
intake (g) 4. 88° 4875 2015 5. 58 7.46
BIELL Feed conversion ratio |4 9940 24% | 4.9340.10% [4.2140.45% |5.0940.29° |5.31+0. 38"
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