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HEFE FE 58 B L0 %, K 300384)

B

AL R />

W OE. ARBRSAMRT 2 AN BTN 16~23 kg R 27 ZHA KB FRY AL
WEA R EREENIEHRAEERABRRL TN w, ABREERL—& AT THR T
HRE A (16.18+£0.35) kg 89 R FHu 7y ZH KM X E 2 A F 4K F(9.7%F 15.3%) , K
Bl 4524 K EHHATHEAI R A EH , 2 A 2M, FHONEL, HNEL2 L, XA
28 d, AT 2 AN R PRSI ARG EHBELRBEHRAEFABLTH Y m, X
I 2. 336 Sk TH, RN 3x2 5T 7 X Bkt il ad AW RN E B R R AR RIS
H12 d, 5 7T R A TR, G 5 KA BWEI FFR 2 A4 YRk -F A st L & Ikt i A VLK AL
R Hvh, LRER .5 0TDF MM RGBT HKTE15.3%F FHAKT TG
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0.05), 2 E3mTHERPRLEH LBKRAEET(P<0.05), 4% LFTE VL 16~23 kg R ZHF L4 A
BRI % ,9.7% 4F YKk T A at Bk 6 A KM AR A B I M ALK AL 0 otk T 15.3% ¢ 4
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LI 7 RR AR R P R R SR W T Ak 2R 5 e A AH
WY, B T AS GBI L K T R I R
FRBTH RS PR AR 7= /5 2R, Rt AT 590 26 5 b i
TR, 45 6 A i b U5 P RO R A5 380 2 A&7
eIk A DL 16 ~23 kg K e 77 B A% R BF 5%
VI BRIV X R B A K e VB SR R
LT b2 0 45 P 4 % 1 R 0 TR 7 1 1 2 ), i 7
Sk F T TR ) I AT K AR R —
S S 2% | A I I & B A K 5 0% AR Hh
R ARDRR TEC 7 1A 3R B 0 20 i F 9 S Al

1 #MR5FZ*
1.1 iKIE{AR

RIS 2 A KR 27 4k 7K, 20 3R 9.7% Al
15.3% , SRR AR 2 OB R SR PR E) (NY/T 65—
2004) P, FeAH B E SRR LR 1,
1.2 iRWigit

TR R LA PN K A L T R IR A AT PR
A M IEAT

R 1, BT N 16 kg B R HZEIE 24
kR ABENLIX 4 BT, o 2 4, B4 6 A
HE L HAEE ()2 L8, KBk 28 d, {5
WTE) A R AROK 35 BURE 3 64T 3 3K
FGRE , LIRS Ry B B 1 SR 4 R B ) AR 1 1
TR I8 ] B 2 R IS B R U

®1 ERAMRAMRE KT (FHRERM)

Table 1 Composition and nutrient levels of

basal diets (as-fed basis) %
i H £ 47K - Fiber level/ %
Items 9.7 15.3
JEkl Ingredients
E K Corn 53.76 29.52
M1 Soybean meal 11.00 6.00
%k Wheat bran 21.00 32.00
# % Malt 4.00 4.00
4B Rice bran 5.00 5.00
Hi1 )AL Sweet potato vine 3.00 21.00
L-#i R MR EL R EL L-Lys - HCI 0.24 0.48
TR KL Premix"” 2.00 2.00
41 Total 100.00 100.00
#F5KF Nutrient levels®
FAE GE/(MJ/kg) 15.95 15.91
HLEHT CP 13.79 13.30

k1
lE| 247K Fiber level/ %
Items 9.7 15.3
M4 CF 9.70 15.30
B TP 0.38 0.39
4% Ca 0.49 0.51
R Lys 0.61 0.59
EHAMR Met 0.25 0.24
IR Thr 0.51 0.49

1) TR B A AT 58 A M #E it The premix provided the
following per kg of the diets: VA 38 000 IU, VD, 16 000 IU,
VE 0.26 IU, VK 7.2 mg, VB, 6 mg, VB, 10 mg, VB,
2.4 mg,VB,, 10 mg, #H R nicotinic acid 32 mg, D—{Z & D-
pantothenic acid 10 mg, "z folic acid 1.2 mg, 4 #) & biotin
0.8 mg, &AL A% choline chloride 0.47 mg,Ca 3 g,P 2 g,
Mn 10 mg,Fe 100 mg, Cu 15 mg,Zn 75 mg, & fL44 NaCl
2 000 mg,

2) BFEAE A SMAE . Nutrient levels were all meas-

ured values.

R 2. ERE TR R 16 kg I RHEEHE 6
3k A I ASE B AR (1.4 mx0.7 mx
0.6 m) , PS8 5%, R 3x2 fi T ik ¥ i1t @
T A IS Ok I S R ) T 3 O Ak R 1 B
12 d, /1 7 d BT, 5 5 d S RICEST, 50
B R AR My HA R R T Y 4% , 5K 0800 Fl
1530 43 2 YRS b M | 1505300 10 AR 40 4 3k o S B
55 0 VA % MR R i B AR 00 2 A EL AR A R
FERE IS R T A R 3 1, il Bl SO T A )
LGP, IR R RO M SRR T -20 CUKAR N
TRAF. 5 dEEMZE WG W 2 S HEFRE IR &
BIo), B R BRI 20% CE T 65 T HEA AL
72 h FRECSERPIK & w0 24 h BAEE M
i 40 Hfi B4 I
1.3 ERKMEsENE

RIGTF I P25 /AT 25 16 12 h B4R, DLEE
BORE) REALE SRR R TR H S P
HREREMEIELL,
1.4 EFYREWELRNE

T B KL (5 BT 4 A5 A A
) 42 B rp AR N R 3 A E [ K AR HE GB/T 6435—
2006 . GB/T 6432—1994 . GB/T 6436—2002 il
GB/T 6437—2002 J7 LTI, 15 B2 SE R Al
P R 0 2 ] GB/T 18246—2000 F1
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32 &

GB/T 15399—94 1Y J5 #4710 % , fff AL A% 2
BWR A S BT ( H 372 L-8900 H, HA) . (A%
M &2 R GB/T 18246—2000 J7 Bk 47l 5 |, ffi
FIASES e 280 WA € 3% A (& $E AR 1200 B9, 3¢
[, e I8 E PR bR v 1S09831 ;1998 45 1 5
P AT I , ol A AR Sk A X I A4 Y (Parr In-
struments , & [H ) .
TR E SR TR IH AR (% ) = 100x (B A

E IR I X I 2 S SR R

Fiie) /B AL E TR YR,

LI REFELMEERRSENE

A KR IR 6 o i a6 1 Pk JH Y 24 Sk BB
BB N A AL WS T, g &
BEANA 3 mL 50 mmol/L AYBERR IR , RS 5) 5
4 C#'E 30 min, 20 000xg B> 10 min, B |4
WA HEAE GC—6890 KIS HH (0335 4% - H % |
R N TR 5 TR GRS R & =,
AR 30 m, 4% 0.32 mm, EJEE 0.5 um, SERE
RGN 25 15 5 23 ) 4 260 1280 C, 8 N A
LA 2.5 mL/min,
1.6 ZHBEREMEDITH

TR EAEFREC 1 g 25 & BE A 99 mL K 1

1.5

K2 2FHKERIRIT 16~23 kg Rizith 5 B3 £ K AL

AEREKTP (N EBEEK), B TREERBIRESY
30 min, i BEH] 1077, REHBREI 1 mL TR
Brp A 9 mL JCRE A4 BRER K SRR Y, A 1R
VERR e 2 AN [ e B 6 B2 U A 6 32 1) 7 R TR
I mL7E AR BRI 5%, B M 3 B, K
JAT B 3 FH AP 21 3 1 % 7 2, FL R AT A ik FH FL IR
PEFEPERE R IE (LBS) , 2 7 37 C ARG 4
WATHE IR . Hh R IGHFF A A 5% 24 h, ZLIRFT
IR AART 7 48 h, 555745 o0 5 B0 75 50, 115 ss
W H1g(CFU/g) %,
1.7 HiEAE

0 B4 % H Excel 2010 ¥ % 3 )5, {6
SPSS 20.0 Git A HEAT ¢ K50, 21 ] 5 35 M )
KR P<0.05,

2 H#R595W
21 2ANFHAKFERMIT 16~23 kg RiEMHF
e KRN

H % 2 W1, 0.7% 21 4 21 B 73 H 1 & I
EET 15.3% 4 440 ( P<0.05) ,9.7% £F 4 4H %
kL L B L T 15.3% £F 4641 ( P<0.05) ,2 41
(B2 H R & I #2255 (P>0.05)

IR

Table 2 Effects of diets with two fiber levels on growth performance in 16 to 23 kg Tianjin black pigs

Wi H T RLET 4E 7KV Dietary fiber level/ % P14
Items 9.7 15.3 SEM P-value
IR IBW/kg 16.35 16.02 0.12 0.52
A H FBW/kg 23.13 21.08 0.86 0.12
¥ HRE® ADFI/(g/d) 913 894 14.61 0.41
A E ADG/(g/d) 242° 181° 9.15 0.01
R E I F/G 3.79" 4.96° 0.11 0.01

FAT AR B AR/ NG F R FER E R B E (P<0.05) , ME B LFHFERERANLE(P>0.05), FEFE,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

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

22 2ANHFHEKFEEMRIT 16~23 kg Rzt 7
ERENERYRRIE L ENIIE

2 3 AT, 9.7 % £F 4k 240 S5 1% R 26 P4 o f
HALRE RIS R R EIL T 15.3% G 44 (P<
0.05) ,2 21 2 [A] (LT 4 55 FN % 32 05 1L % 0 &2
FH#EH(P>0.05),

23 2N HEKTFRMIT 16 ~23 kg KEM T
ERSEBRRWELRNIIE

FH 2 4 T HD, 9.7 % £F 2 4 BB A5 RS AR A
iR FNF e 201 2 UL A 32 25 T 15.3 % 4 4E 4
(P<0.05) , HATE FETR I AL R 5 R [t 34
HEES AR (P>0.05),
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R3 2N FHAPAEAMRIT 16~23 kg XM HFEBEENEFWRRIEL R

Table 3 Effects of diets with two fiber levels on apparent digestibility of common

nutrients in 16 to 23 kg Tianjin black pigs %
i H TRIKE£F 4k 7K SF Dietary fiber level/ % P
SEM
Items 9.7 15.3 P-value
M AT CP 82.44* 74.22° 1.19 0.01
HLEF4E CF 47.02 41.15 3.43 0.25
5 Ca 72.05 66.86 2.04 0.10
B TP 50.93 46.35 2.97 0.30
JH1LiE DE 77.69° 68.18° 2.17 0.01

R4 2ANFHKFRRIT 16~23 kg RiEHFBESEBRRWBU RN ZIT
Table 4 Effects of diets with two fiber levels on apparent digestibility of

amino acids in 16 to 23 kg Tianjin black pigs %
iE| TR T 47KV Dietary fiber level/ % P 1
Items 9.7 15.3 SEM P-value
WA IR EAA
TER Arg 93.54" 88.34° 1.41 0.03
W His 87.60 83.94 2.34 0.29
SRR e 82.77 75.52 3.19 0.14
SEE MR Leu 86.63 81.79 2.51 0.21
#i R Lys 77.82 68.09 4.33 0.14
ERR Met 82.30 76.11 3.18 0.19
HNEM Phe 84.80 79.09 2.94 0.21
AR Thr 79.54 69.74 3.88 0.11
% R Tyr 83.89 82.72 3.47 0.82
HAEPR Val 80.77° 70.94° 1.58 0.04
T EEER NEAA
HZER Ala 79.51 72.91 3.65 0.23
RAZMR Asp 84.02 76.67 3.13 0.12
AHE R Glu 91.22 87.13 1.71 0.12
H&m Gly 80.24 73.60 3.61 0.22
LA Cys 86.55" 77.88° 2.82 0.04
Jifi 2 f& Pro 87.81 81.83 2.87 0.17
LGB Ser 85.60 78.27 2.86 0.11

24 2N FHEKTRMIT 16 ~23 kg R EM T
EREREEAMENRSENZI

M2 5 AT, 15.3%£F e 25 1 TR 5 i
T 9.7% 4 4E4H (P<0.05) ,9.7% 47 4E 4H 45 iy =+
TRMERGEREST 15.3%F 44 (P<
0.05) ,2 HZ AR INFR | T R A 5 IR & & T Wk 2
252 (P>0.05),

25 2N HFHKFRRI 16~23 kg RiEH T
EREHUEMHENF T

H 2 6 T, 15.3%£F 4E 41 1 9.7 % 41 4k 4 72
R 235 o W FF T A LR T i 22 5 AN B 3 (P>
0.05) ,

3 % 18
KA AT TR T, 3 JEE B o il ML 114 2F 248 K F- )
DASEHE A 8 0 i 3l BT i T P9 £ B8 Y HE
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2R P I IE IS B R NS R =, 1 ek
LS B AR BRI PSR A AR 2T 2 KT
X R b B R R e A A RGE B>, I, AR
WE5E BT T 2 MAREF 4K 3R T 2 4~
KR e K5 16 ~23 kg KHE BG4 K aE flog
FEY T RWAIE AR, AFREEREN, Y
TAARL LR AE KRy 9.7 % ), B 1 AR K B 578 57
YU A R Ay ik — P R S A KO &
15.3% B, BERE 0 A0 o B I 35 %, IRl Bk AR
Jo | RE AL A 2 5 R R 00T 1k Rt i 3 R AIG,
FEAT S T, 15.3% M FRDRR 27 2 /K7 B AR T R
J5 PR X B SR B T A R i R R
ATREAL S 2 A5 1 2 1) 15.3 % A ARDRR 2T 48 /K S 8 HY
TR X T 4 0 T 2 K, 51 R S ]
VEs i KA O o N AR ) 9 A R D

/T R ARG A AR i R A A A R 2) M4
AR KT 5L = B, 25 5 51 B AR 0 0 B 18 ) A8 J8%
T2 242, DTSR i 105 P £ JBE A 3 503 I
T Wi 2 TS IR BT A A A B (] R RS e T
R A SRR P SR R B AR O Y Le
Gall 251 HZ 38 | 5 4R 0 21 4 7KOSF- 36 0 1% i, 2
XA Y B B T AL SR AR DL RRAIG 1%, 7K IE 8
LA G T AR 2T G OKF XA A A K RE RS
FEY) I A 3 0 5 ), e B e AR R 2T 4 K F- AT
D 35 R AT )RR 11 5 BB RO 2 A BT A % (B X
FPRER A K ERE TG B E W, Wang & L E
AR S A v KT B R R, R AR R
FEW) BT Ak Al B R AR, X B IR G 5 A AT Y
IR —2,

R5 2ANFHKTEEMRIT 16~23 kg RiFM T BEEHIER SRR S0

Table 5 Effects of diets with two fiber levels on colonic volatile fatty acid

contents in 16 to 23 kg Tianjin black pigs mg/g
i H TRIAR£F 4 7K ¥ Dietary fiber level/% P i
SEM
Items 9.7 15.3 P-value
Z & Acetic acid 3 601.31° 3 903.86" 71.52 0.04
R Propionic acid 1 012.67 1 030.62 126.98 0.93
5+ T2 Tsobutyric acid 59.67" 45.35° 3.23 0.04
TIR Butyric acid 1 076.76 1 018.32 101.65 0.70
FIXAR Isovaleric acid 89.32 73.67 7.19 0.19
J%. % Pentanoic acid 141.67° 70.67° 12.41 0.02
F6 2 NFLEKTEFAMT 16~23 kg KiZih 7 BEEHMEDHEHNF M
Table 6 Effects of diets with two fiber levels on colonic microorganism
numbers in 16 to 23 kg Tianjin black pigs 1lg(CFU/g)
miH TR AR 1 4 7K - Dietary fiber level/ % P
SEM
Items 9.7 15.3 P-value
KIGHFF& Escherichia coli 5.91 6.48 0.52 0.48
FLERFFIE Lactobacilli 7.52 7.30 0.19 0.45

WEY kR EE kAT E WA,
Hh g R R NR I BR 1) R R A A, AR
B 7 2 )RR 2 4 IR S R T B 472 ), £ 8
R NIRRT R AT AP ES I b fe AR S 4n
JRL I s A IS R AR I g R B R R R
TN [7) 2K 50 f) 2T 24 JE0RE T LB 725 465 1 £ B 1) i e
Jig R 7 i, Hr AR e 91 159 1) B 54T 4 4 A
KA )45 P e e i P R 7 e ey, T NG 55 0 A

A8 g A v AR A T 4 K S AT LA
JElarE 2 ) LR, LA 5 AR K 1 0 5 45
R—g, AR5 A R, Y R 2 4k 0K 7
9. 7% — L3 & 15.3% 0, 451 R 1) & i L
FE RS TR AR S = A, TR
MHERMERR TR T, L TR AN Ry vl LR 38k i -
B 20 AR, DT 2E A 19 A1 i It Y A0 2R
UL AT fE R Al B R IR 22—, FEAIR B, 42 = 2F
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KPR 15.3% BREEm T4 oS a, 2
W ERRACT TR GER 1Y) & i A — o R
FEMFRAR T TR A & &, 45 R R W 15.3% M 1R iR
LA K- AT REAE T R HE RS N 2T 4K T i it 32
SO, AH T W A 9 WA 5 & 8, AH DG HIL
AR5 Fit—2Lmntst.,

YW 25 It W X R s & 4%, Hob 4 i
FEAL AT e E S L 4
Wt 2 MEEER, A SRR Y ko me
P EEGEr, EIEFEAHRET, S EESH
15 R85 ) R A% 4 1 A Ak T AR AR T
AR Sh AT . Knudsen %5 iP5 45
B ARG AR AT B9 BE B B U W 2 R R
5 AR b, 5 B & R O AR N B R, R
LRYETT LA A ) & B B A B SRR, SR G T
T KR 24 % 7 T TR A IR Y R i 4 R A — B
Gerritsen 25/ BiF 57 6 W, 76 45 ) 5 il 4 AR v ofim A
INZEFRERT RN HEAZ 5T, W W A7 54 445 W B B8 1) FL R AT
PAEICE TC WA S AR Ak SR R T T Y B T R
6. B 4T 45 7 A W A A7 A AR R TR D 1% B 3
W, & BATHE T W 09 WUEE KT B R s 03 K (] s
w7 ALRAT W B, TEARRGRK IR 45 ], 2
A EF 2 KT AR X 25 i 6 JBE W FF 7R R 2L IR TR 1Y
B To i A, B g SR W R AT BE T
9.7% W £F Yk 7K B 28 1] DL JE K L 2B 58 X 41 4 1)
B — R S A YK & 15.3% A S X4
A P = A s

4 &

AR 5T, 9. 7% £F 4k K V- 1R M % 16 ~
23 kg K itHh 5 BB I A A M R FE 3R o 3 UL T
ARG T 15.3% £F 24 KRR
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Effects of Diets with Two Fiber Levels on Growth Performance,
Apparent Digestibility of Nutrients and Colonic Volatile Fatty Acid
Contents in 16 to 23 kg Tianjin Black Pigs

MA Wenfeng' GUO Batu®* GUO Liang®™ LAN Tianxin®> SHENG Zhikang®
(1. College of Animal Science and Technology, Henan University of Science and Technology, Luoyang 471023, China;
2. Tianjin Key Laboratory of Agricultural Animal Breeding and Healthy Husbandry ,
Tianjin Agricultural University, Tianjin 300384, China)

Abstract ; The objective of this experiment was to study the effects of diets with two fiber levels on growth per-
formance, apparent digestibility of nutrients and colonic volatile fatty acid contents and microorganism numbers
in 16 to 23 kg Tianjin black pigs. Tianjin black pigs with the similar health status and genetic background, an
average weight of (16.18+0.35) kg were selected in this study and providing two dietary fiber levels of 9.7%
and 15.3%. In Exp.1, twenty-four black pigs were randomly assigned into 2 groups, and each group had six
replicates with two pigs per replicate. This experiment lasted for 28 days. The objective of this experiment was
to study the effects of diets with two fiber levels on growth performance, colonic volatile fatty acid contents and
microorganism numbers. In Exp.2, six pigs were assigned into one of 3X2 Latin squares to determine the nutri-
ent digestibility of nutrients using total feces collection method. Experimental period lasted for 12 days, consis-
ting of a 7-day preliminary period and a 5-day collection of feces and urine period. The objective of this experi-
ment was to study the effects of diets with two fiber levels on nutrient digestibility of nutrients. The results
showed that compared with the 9.7% fiber group, increasing the dietary fiber level to 15.3% significantly re-
duced the average daily weight gain of black pigs ( P<0.05) , significantly reduced the apparent digestibility of
crude protein, digestible energy, arginine, valine and cysteine ( P<0.05) , and increased the feed to gain ratio
and the colonic acetic acid content ( P<0.05). In conclusion, the effect of diet with 9.7% fiber level on growth
performance and apparent digestibility of nutrients is better than that of diet with 15.3% fiber level for 16 to
23 kg Tianjin black pigs.[ Chinese Journal of Animal Nutrition, 2020, 32(7) :3386-3393 ]
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