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Abstract ; [ Objectives ] The experiment of this study was conducted to investigate the characteristics of fiber tolerance ( assessed by
apparent fiber digestibility) ,intestinal development and intestinal microorganism of Suhuai finishing pigs of different months of age,
and to analyze the correlation between intestinal development, fiber apparent digestibility and intestinal microorganism. [ Methods ]
Eighty-two Suhuai finishing pigs with similar birth conditions were selected and raised in the same feeding environment. The pigs
were slaughtered at 7 or 8 months of age, and the contents of posterior colon samples were collected to determine the apparent
digestibility of various nutrients in posterior colon segment at different months of age. The intestinal length and circumference were

measured to analyze the intestinal development differences of Suhuai finishing pigs at different months of age. The correlations

%8 B #9.2022-09-03
EEWB TAEARHE A F A5 4310 (CX(20) 1003 ) 5 [ Z 5 A& 075 H (2021YFD1301101) 5 TTIR PR A 7=l 3 AR A 52 2t
LI 4: (JATS( 20231410, JATS[2023)186)
C RIS VEE WA, 2R, UFST 7 ) S 5 R s A B IR R RS B AR S 80T, E-mail : thhuang@ njau.edu.cn,



106 [EZI S S A NI S 841

between apparent digestibility and intestinal length and circumference were also analyzed. And according to the apparent digestibility
of fiber in the posterior segment of colon,5 pigs in the high fiber digestibility group and 5 pigs in the low fiber digestibility group
were selected at 7 and 8 months of age to analyze the abundance of common fibrolytic bacteria in the cecum and colon contents.
[ Results ] The apparent digestibility of crude fiber (CF) , neutral detergent fiber ( NDF) , acid detergent fiber ( ADF) , crude protein
(CP)and ether extract( EE) of 8 months Suhuai pigs were significantly higher than those of 7 months Suhuai pigs( P<0.05). There
was no significant difference in the length of large intestine, small intestine and whole intestine, cecum and colon circumference
between Suhuai pigs at 7 and 8 months of age. There was a significant positive correlation between cecum circumference and apparent
digestibility of CF, ADF and EE (P <0.05). There was no significant difference in the abundance of Ruminococcus albus and
Clostridium leptum in cecum and colon of Suhuai pigs at 7 and 8 months of age between high and low fiber digestibility groups. The
abundance of Closiridium leptum in colon of Suhuai pigs aged 7 months was significantly higher than that in cecum in both high and
low fiber digestibility groups ( P<0.05). The abundance of Clostridium leptum in colon of 8-month-old Suhuai pigs in low fiber
digestibility group was significantly lower than that of 7-month-old Suhuai pigs ( P<0.05). [ Conclusions ] Different months age of
Suhuai pigs had different characteristics of fiber tolerance. The digestive performance of Suhuai pigs improved with age, the nutrients
apparent digestibility of Suhuai pigs aged 8 months was significantly higher than that of 7 months of age,and the fiber digestibility of
Suhuai pigs was significantly positively correlated with cecum circumference. But the Ruminococcus albus and Clostridium leptum in
intestinal contents might not be the key microorganisms affecting the fiber digestion of Suhuai pig.

Keywords : Suhuai pig;fiber tolerance ;age ;apparent digestibility ;intestinal development;gut bacteria
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Table 1 Ingredient composition and nutrient composition of the experimental diet %
JEUBHH B Ingredient composition % i Content E R AL Nutrient composition Fr12 Content

F K Com 57.04 HEH Crude protein( CP) 15.38

F %k Wheat Bran 26.02 HMLIER Ether extract( EE) 9.65
KEH Soybean meal 10.01 MEF4E Crude fiber( CF) 3.26
121§} Wheat Bran 0.5 YRR AR 4E Neutral detergent fiber( NDF) 21.07
KM Rice bran 2 FRVEVER LT 4E Acid detergent fiber( ADF) 5.45
TR Premix 1

£k Salt 0.25

1 #} Stone powder 1.66

HZ R Lysine 0.01

AR ZE5 Calcium hydrophosphate 0.41

B A& YA EK Decavitamin 0.5

T 5 kg PR P& S8 4E2E 3 A 500~700 KTU kg™ ;46422 D, 100~200 kIU kg™ ;4542 E= 2 000 TU-kg ™' 4E2E K K, 75~800
mg-kg s HEAE B = 75 mg- kg HEEE B, = 400 mg- kg HEEE B = 100 mg-kg ! 4EAEE B, = 2.5 mg- kg5 MM =3 000
mg kg™ ;IZHE= 1000 mg-kg™ ;MR = 50 mg kg™ IHEE= 10 g-kg ™ ;4% 5~10 g-kg ™ 34 0.6~1.2 g-kg ! 4 2.5~5.0 g kg™ 6~ 12
g-kg™!;fl 60~ 120 mg-kg™! ;A 20~40 mg-kg™' ;7K < 10%.,

Note ; Content of each component in per kg premix; vitamin A 500-700 kIU - kg™" ; vitamin D5 100—200 kIU - kg™" ; vitamin E= 2 000 IU-kg™";
vitamin K5 75-800 mg-kg™" ;vitamin B, = 75 mg-kg™' ;vitamin B, = 400 mg-kg™' ;vitamin B; = 100 mg-kg™' ;vitamin B, = 2.5 mg-kg™';
niacin =3 000 mg-kg™! ; pantothenic acid= 1 000 mg-kg™' ;folic acid= 50 mg-kg™";choline= 10 g-kg™' ;iron 5-10 g-kg™" ;copper 0.6-1.2
g-kg™! ;manganese 2.5-5.0 g-kg™! ;zinc 6-12 g-kg™! ;iodine 60-120 mg-kg™! ;selenium 20-40 mg-kg™! ;water< 10%.
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Table 2 PCR primer and parameters

WA ElL/2l B EE/bp RO/ C 2230k
Bacteria Prime sequence(5'—3") Sequence size Annealed temperature References
F L E R GTTTTAGGATTGTAAACCTCTGTCTT/ 70 60 [10]
Ruminococcus albus CCTAATATCTACGCATTTCACCGC
AR TR CCTTCCGTGCCGSAGTTA/ 108 60 [10]
Clostridium leptum GAATTAAACCACATACTCCACTGCTT

G FIRRE SRS [P D de i iR GRS TR AN 64T PCR §73 . FIH PCR =9 Fr Br 44k i 5
XTGP AT RS A S R AT Vector 2R S B I By sele i BoRL B2 BUAH S8 s A
H R B ik, PCR 248 12 g- L™ Byl BE e e Uk A ™ 38 i B B SR J5 2843 DNA 7= 4l Akl
EAALEIE PCR =Yk L, ¥ 08O TR A

PEDLH=cx107°%6.02x10%/ (660xX) (1)
KHrie 5y DNAVREE (ng-wL™) s X A E M BB, HFI A ABI 7300 Real-time PCR {36 45 i N 459 vh
S P KRR S B A T AT

K5 2 FhAN TR A bR ERE S AR AR 5 RIS E AT PCR SOV, AR vERN 2 . AT #% D185 ) BH AR
XTECHWAEAR , LA PCR B B i il B ZEOGAE 5 P IRTE SR 4L (C, ) B Ak pnas il An i 22 . = A
FbRAE LA T LLRE , ARATAAE A b 2 b 20 A 18 2 X B3 i
1.7 HIELRESSH

RIS EHE R T Excel 2010 #4791 530 | FH SPSS 19.0 3 {42 ANOVA HAT 8K 2 )7 223047, IF
HEATAE OGS o 14 R DL A B e pR R s |
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2.1 ARRRTEEERMRRIBURERERSW
e 1 R, 8 AR ) CP EE (CF NDF \ADF (3R WIH LRI B % & T 7 Hi# (P<0.05) .

100 O 7H # 7 months;
7 90l * * O 8 H i 8 months
s : £ .
EE so0r
Z 5 r
B
e 60
50 2 > Y 25 >
FHEE FHAR HLEF 4 PEE [i7denbn
CP EE CF A s
NDF ADF
HFEINS) Nutrient

E1 7B (n=42)08 A (n=40) FEBEHER S RWELEHERILE
Fig. 1 Comparison of nutrient digestibility of Suhuai pigs at 7 months(n=42)and 8 months age(rn=40)
CP :Crude protein; EE: Ether extract; CF: Crude fiber; NDF : Neutral detergent fiber; ADF: Acid detergent fiber. * P<0.05;
“* P<0.01. The same as follow.
2.2 AERWHERDEIRIRESR AT
W 2-A Frow 9 HERE 7.8 AWK (R 545 ) KIE VNs (H =48k =0 8l B ) K K
SRR W 2R, R 7.8 A WH I A 2 R AR b o 2 25 5 (18 2-B)
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Small intestine  Large intestine  Infestinal tract Cecum Colon
W B Intestinal site 7B Intestinal site

O 7H#% 7 months; [ 8 ## 8 months
B2 FHEREBEKE(AMERKB)ETS ARZENERIEE(n=42)

Fig.2 Comparison of the intestinal length( A) and circumference(B ) of Suhuai pig

between 7 months and 8 months age(n=42)
2.3 BEEBRSEFRMSTRUWHLEEXESH
H13% 3 T, B A5 EE (CF R ADF (0L {38 i 3 1EAH DG (P<0.05) . HAbAiE T8 455 EE .
CF il ADF {13V A A 44 T il 35 AHOCHE
*3 BEERSHEREFRRSHUERNEXRE(n=82)

Table 3 Correlation coefficient between intestinal index and nutrient digestibility of intestinal tract(n=82)

fibr N K K Tt 2 Bl gl K

Item Small intestine length ~ Large intestine length  Total intestine length Cecal circumference Colon circumference
HLEH cp 0.098 -0.179 -0.027 0.206 0.119
HLIE; EE 0.171 -0.138 0.027 0.227* 0.128
L4 CF 0.183 -0.091 0.043 0.279 " 0.178
FPPEE I EF 2 NDF 0.020 -0.207 -0.088 0.150 0.164
FRPEVER A4k ADF 0.093 -0.163 -0.056 0.270* 0.132

24 78 ARE RAEBUEENEHMERREDFEZREST
Hi 2.1 TR AT, HEA IR 25 1 Jm BT e b me 3% i B H T i B R E A s, A
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B, R HERR H A& B2 AR SRS )5 BEAT 4R AL AL R 2357 7.8 H A% I H NDF WL AL 3R g
HEAR TGS 5 3k, AT E W G5 N Y8 WET 4o i il £ R g, 25 2Rk 4 .7 A
8 F W% im £ eI AL AR AL B0 4% 8 TR Ao FLH AL AR 0 25 v TR AT 4RI AL R 41 (P<0.01) s 7E s 21 4RI 1
4,8 H ik NDF ADF IHAL R BE T 7 Ak, MRS 4EH AL 7.8 H IR R M AR T 8 3% 25 5%
HITEL 3 R, 7 A AN 8 A i vy ARET A AL A< TR IR L AT A9 5 i 50 v 1 AR T s 0 S B T 1
JEXIICRFEZESE T R IRERE I 25 1 S IOv o 2 BE A e IR 4R T AR A 3 R T H W (P<0.05)
EREFHETH AR LI B0 45 R PR T - BT 8 A I R T 7 Ak (P<0.05) .

R4 B RAEHUZAFTERNEREFRAPORWABELE(n=5)

Table 4 The nutrient digestibility of high and low NDF digestibility groups of Suhuai pig(n=5) %
7 H# 7 months 8 H i 8 months
I H Items AR LR 4 b2l AR A {REF YL IE LR 4L
High NDF Low NDF High NDF Low NDF

digestibility group digestibility group digestibility group digestibility group
HER CP 86.75+2.74* 66.50+2.418 94.61+0.49* 69.19+1.56"
HHAR EE 86.42+2.75% 65.11+2.46° 93.83+0.76* 65.46+3.51°
M4k CF 75.53+5.06" 18.26+5.56" 91.05+0.75* 24.81£2.398
VR A YE NDF 86.31x0.834" 52.37+1.59% 93.25+1.09% 56.76+2.315
TR VR I 4 4 ADF 77.49+4.174° 32.57+5.165 90.99+0.694¢ 36.68+4.225"

H ARG FREFRIRZE R B (P<0.05) , R KE FREFR R 2 5 2% (P<0.01) ,

Note ; Different lowercase letters mean significant difference( P<0.05) ,different capital letters means extremely significant difference ( P<0.01).

I8 S BR 1 Ruminococcus albus KW Clostridium leptum
. 7% 7 months 8 H #% 8 months 0 771 7 months 8 H % 8 months
_ i _
* r x 1

Nl i - ~~ 9
o0 op - 90 ‘oo

& 3 = » 8f
= & 10F = &

¥ 3 ¥ 38 7
B gl o o

o 9 = 6L

8 = — 5 = =
=17 £ S)i7) £ =17 £ =7 7]
Cecum Colon Cecum Colon Cecum Colon Cecum Colon
W Bt Intestinal site W Bt Intestinal site
O FEF4E LR 4] High NDF digestibility group; O fIRZF4EH LR 4] Low NDF digestibility group
E3 7f8 ARE AL EUEARNEBNEHMERHNEDEE(n=5)
Fig. 3 The bacterial abundance of different fiber digestibility groups at 7 months
and 8 months age of Suhuai pig(n=>5)
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e AT W6 B TR AR AS AR, DTS FARUR 7 640 T A SR B A, RS RS, 4 H B, R £ 4 14
AEJIBESR . Renteria-Flores' " & BLEH T J5 A& BEAE VA IS B B AT A9 MUAAFI , — D7 THT S A T AR RN T2 B
W, 05— TS 27 BT, B il R R A T I NS 58 N2 B X LT AE R TR AL R o T 2 B
Noblet %5118 & S RUAF 5 of £F i P SRk 0 114 Ak 383 25 T A2 K 5 Fernandez 5170 0 IE S BUAR BE T 1 194
R R T AR  Le Goff 5512V IR SRR T AL R BELT 4 I RE ) LA R A . T — K50 T LU
IR LY % &, i — BT A — AR A
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K Fe & W £ B & W B, Bach-Knudsen 55 F5T 3R BH , B W S 25 ot e /K A6 & 0 1
Mg N R B B 92% , ) WU R W (R WA ) e I 2 BB v AE R B RTER . % K i A 4 7 32
SO ARTE T W, VER 73k AN LT 4R 53 T 5 B IEH ., NI XT R 4E R I AL R (IR T 25% ) , 41 4
ARG BEACR R (KT 85%) , UL, 36 B W i 27 4k 5 fiff R0 i A K 8 AR5 AT+ oy EE 220 1k
PEFIT S R[] A B B 10 4 X 2T 4 ) 3 2 S 8 B i 28 BRI B K W B A 9 1) T RE 1, T
HENRE S5WHIEMAEYBABEIINICER . WAHSCSCHR Y —LE 5045 7] LUE ) — > S Fh s & I 1k 1k RE
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