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i B, KARSEMREMERAEADT AR > TEMEORAMR(KEZEA R . KIK, E
REABR)RABRBE R EWMEZFMH, 2R3 K30kg AL RELARE BEFE»HNALBR
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E+AN) 3MAEMNBA(AMERA+REFOR AR RA+ R P A R A+ EK
RABR),HAXIANAEL, EREAN.ZH AW BEH TP HRENSTIHARE S TLEMNEG RHA
R 6 R ER DL AR B K RBR DL AR Bl 0 RR LB B H BB BLAR B B R LA B 5 AR
B AR B AR T LA E LI A B ERME F ¥ (P<0.05 3% P<0.01), kR L aram
BRE MR LS THEIL2 M 3MMEBERRISAABROELAESKARTL K, RA S
FEMEQRAFBAEMANRR BB G AEDIERGRAEAREREHEERTE 2 F(P<0.01),
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PHRRABUENRAEABRERXENZIKRRA . OH . EH. W, K2 EGRAHERARN
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W B R R R K, K I A ) o0 i B R R ™ AR R
A Y, S K R i Y
TR R IOE 2 T 0 A I Ol 2 7= A AR 7= 0, o e 2
WA y- 2B TR i MAEY
TE N 18 2 HERACH P+ B2, SRR [ 2 1
SEA R AR SR A B SR A A A 22 S, R T
S I T A ) 2R S I T R
5 AR G 1) T35 P 2 TR 0 2R 3 7 1 22
S, B WU A HE R B ARRE Y AT BRI R
B Ay, BT L7 AR S s AL 3 i A
T R U AL AR B4 2 BE IR T K i, R R T K R
LA A A AR SCE E L), AR E R RS
Tl Jor 4 A B 2R AT G, I 2 W I 1 ) AR
B BRES AR R A0 S S i T
A= U PRSI T8 i 3 Bl 2R 0 % AN [R) 2 1 5 4 3
BB CREE A R AR R ) A5
PR T 2% R 1) 2 S P i 97 L

1 #Rl5AE*
1.1 s

IS 30 kg A A7 IR RE AL x K xR =08
JeAZ NG . A HU A ( glutamic-oxalacetic transami-
nase, GOT) | 4F N % & [ ( glutamic-pyruvic trans-
aminase , GPT) 3 i & % ( adenosine deaminase,
ADA) A=A G 34 W T 1 mt i AR W) TR S
B o WA AR W T A T AR Y TR Ry A
R,

IR LR IR A ™ R THE S 0.6 ¢
KCI1,0.6 g NaCl, 0.2 g CaCl, - 2H,0,0.5 g
MgSO, - 7H,0,1 mL 7] K7 %, 10 mL & 7"
Yy , 10 mL SAAL I 20 2 % W, 10 mL iR i 2
W, 50 mL MRR R Eh AW, 4 ¢ BAIHE, 0.1 ¢
NH,Cl,1.46 g KH,PO,,3.55 g Na,HPO,, &k
BCT5 AT (BRER R S ER VA WAL, i A it 2 Vs v 24 ik
7T 4 T &R I ZE K BCH] )

TV RFFHW K 100 mg 7] K FEVEMAE 100 mL
K,

T & 0 W B W K R I 25 mg
MnCl, - 4H,0, 20 mg FeSO, - 7H,0., 25 mg
ZnCl, .25 mg CuCl, - 2H,0 .50 mg CoCl, - 6H,0
50 mg SeO,, 250 mg NiCl, - 6H,0, 250 mg
Na,MoO, - 2H,0 .31.4 mg NavVO, 250 mg H,BO,
% 20 mL 0.02 mol/L BRI T, SR 5 A K SE

AH 1L,

SALIMLT Z I 4% 100 mg S Ak I 21 25 %
7£ 5 mL 0.05 mol/L NaOH %, #% J5 A ik 7k
(EZH CO, 7)) il & FAMLL R B, A K
ERF1L,

B iRV W . 44 6.85 mL £ .3.00 mL N2 .
1.84 mL T .0.55 mL % il A %] 0.2 mol/L
NaOH &, IMAKERF 1 L,

i R & AR i W R B H L ¥ 8.2 g Na,CO,
(oK) ¥ f# 76 100 mL ¥k (3% 28 ] Co, 7
)

ek R/ R IE WK 20.4 mg YR
20.5 mgM R 164 mg D—iZ FR 45 . 164.0 mg 1Mt
fE.164.0 mg #% # % 164. 0 mg fii & - HCI,
164.0 mg M fE —HCI, 20.4 mg ¥ 24 3 7 R
20.5 mg FE MR (HEER B, MAR 1T L&F
54.7 ¢ KH,PO, Wy ., Al A, o 8 K 7 (G
it 0.22 wm S UER) B TCERIGE T

R F W ¥ 20.5 g Na,S - 9H,0 ¥ i 7F
1 LK (] CO, JEZEFEA) v, i i He K
1.2 REH*E

PEHL 3 3k 30 kg 726 A7 W {8 B A x K x K = Jo 44
TR, BEREERE T FAR G ICH R A
e, IR T B R R R, FT O IR I, FR B A
1% E B 7 &, 75 25 B A0 1R g A v 1) 3 7 2k B
20~30 em K B, FH TG TR AR 205 B 75 1 B o 4T
gk H W5 0l i B AL 3T 4 SRS B IR &% L Ak S
(AT ZEMmE—N) K= min 5w 3 Brd
LS E TIRW RN, S T/AESHH
ToH T A BY 5585 g B — A~/ O BT [ i B
AW HERA (SRR ) TR A5 N5 3
FEA, SRJGHC 50 mL 25 1 | Bl ig B W 259 53 5l
BT 500 mL PR 40 fih 55 5% Jk vhog B B0 15 2 A
AR MR . 1E 250 mL HEEIE i A50 mL
PRAEERIIG FE 5L Je B 5 mL 23 7 i A ) B TR T
FfF 50 mL WA RE 3R 36 K535 4 h J5HLS mL
R R F 2 3K R = A S ME 2 A
5 mLIF G MU E B IR 4k 24595 4 h )5, B 5 mL
KRR T SO R 1 R O M R A
5 mLE YRR AL 5% 4 h 5, U5 mL
KRR T BE R o 1 A s M e . X8 ar hy
3 41, 435 K 52K 1 5T ( soybean protein, SPT) £H
(SERb AR+ R EE AR +AEY) KRB (soy-
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bean peptide,, SPP) £ ( FE fifh % 57 3 + K & K+ 1l A
) FARE FE R ( monomeric amino acid, MAA) £
(BEAil s A+ PR R+ ), ik 1 MR

Fil 335 5% 2+ KGR B R Al 95 R 4 R IR
BRI AR U 3 AN EHE, KA
TR R A LR 1 R AR WL 1,

X R (FERI S SR B+ Y ) 34 IR R B (2
*x1 BFAEFENSEBRESE

Table 1 Amino acid contents in culture medium of each group mg/mL
WiH KEHEHBH KRR AR SR 40
Items SPT group SPP group MAA group
RERAR Asp 10.2 10.3 10.3
IR Thr 3.7 3.5 3.6
2R Ser 4.6 4.6 4.6
A E R Glu 15.6 16.4 16.0
H &R Gly 3.8 3.7 3.8
WA Ala 4.0 3.9 4.0
PR Cys 1.1 1.1 1.1
AR Val 4.2 4.3 4.3
TE R R Met 1.2 1.1 1.1
SRR e 4.4 4.6 4.5
FLEMR Leu 7.4 7.8 7.6
fi 2 R Tyr 3.2 3.7 3.5
KN Phe 4.9 5.1 5.0
AR Lys 5.7 5.7 5.7
I E R His 2.6 2.5 2.6
R Arg 7.4 7.8 7.6
%R Pro 5.5 5.3 5.4
MEER TAA 89.7 91.4 90.6
1.3 SEBRFRENESETENNE 1.4.2  Fr&fF

2 R R Tl KGR R I | 2H 2 R R
ity T 2 T 0 2 T | i 2 I IO 62 Tl 0% P i o 2 TR
R A AR U R R A W vk e AT, AR R L
A Y TR 5T BT AR & U B, 58404t
HCEETE, R H 3k GOT ,GPT ,ADA {4,
1.4 SEBRSENNZE
1.4.1 BB ETAL B

Y B Bk BUES 3% MR & 100 mg T 15 mm x
150 mmi & | & A FE L A4 Thin A 10 mL
6 mol/L HCL, R 1R . FHIAG B AT i 4 1
T 1/3 £ 403 4 ~6 mm, I E %5 10 min 5 EH
AR PR AR B (110=1 ) CHE IR LA b Vb i K i
22 h, EHRAEFR, A8, 1 mL 38T
50 mL HEFr, H 60 CIEIR K28 T I8, A
0.02 mol/L HC1 #i B 6 %, 0.22 pum JERE S U8 -
Lo HT .

K HH H 7 L-8800 &1 4 [ 3l & 3 1R 43 A A
IR, 1B R 53 min, B
H1) 5B 4.6 mmx60 mm, %R R #E
0.4 mL/min, #: i 70 C,# 1 12.627 MPa;2) )i
FE 2 B R B =R 2% P 0.35 mL/min, FE
i 135 €, # % 1.078 MPa,

1.5 HESHITESH

K SAS 9.0 e i HA %k i e B s 17 HR
R 570 A 5 2 A 5 5 SR - A (8 RN
FRifEIR (SE) R, P<0.05 N2 F B, P<0.01 N
2R B E ., AR KR (DY) MR A R
mr.

D,(%)=1{[AA,]-[AA,]-([PC,]-[PC,])-
([NC,]-[NC,])/[AA,] | x100,

KD, At h BRI R A4, R
0 his 56 2H UiF B A LR 7 i AA, 8 ¢+ h iR IR A U 25
RILTR S B, PC, H 0 h IEX B4 B R FE MR &%
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T PC, O ¢ h IE X IR 4 7 B S LR % 5 NC, N
0 hxk 2 7 B /AL MR & 1 s NC, ¢ h %) I 2
e S R 1

2 BR55H
21 AEHFEHMEARABEXEBFE
AR Y B T T R BN

M 2 AT R s I i E M G R 4 h R BR
GOT 1 GPT M A7 75 1t 3 22 5% ( P<0.05) 4b, 4%
2 A il 3 PR S A AR A B 25 5% (P<0.01) , R4k
REMRANKE R H AR MR AR W=
i I PR TR ADA i 1 Y5 0 35 i K 9 R 4 A
REHEHFH(P<0.01) ; RZHE A FHRH AR
I 4R il D HC Al S R 2 B E R TR SR AL (P<
0.05) , PRI A i ok A 4 2 35 1 e 42 Tt 3 1k A o5
PR N AR TR KR G R4l Kk
Jik4H .

BRI E R 35 4 h 5 85 44 b PR
PIFFAE g & Ve 25 5% (P<0.01) . R RZH R &=
MR H 2R | I 20 R I 2 5 A1 GOT | GPT i M 241k
BESTHRERAEMAMKGTEARA (P<
0.01) ; B4 22 1R 41 A 20 =018 . H 2 R 6 4% it A
GOT ,GPT ,ADA {H MM i 25 T R B 1 4l
(P<0.01) . [ T i i A 4 2 ki Ot 4 il A 7 2
il 7% 1 DA e B AR IR Sy 2 R IR | AR R R
H O RGEARA, FEHAEY ADA MM & 2
ARy - B R S R A K G KA KR G
4,

A E R HCEWRE SR 4 h 5, PR R 4 A
KSR (K 20 IR R T A1 GOT 1 M 34 1o 3 &
FREFEAFRA(P<0.05) . HILH A
it % P DA e BRI B s R R 4 | K B AR
H OKRGEARA,

30 kg KM
%5 WA Ef AL LAY
Vool Vonm Vs
A I8l f A B
I | 4 wEER | & nEEE
KEEAMA KEEAM KEEAMA
K AL KE kA PN
BRI KRR AR
B 4L i R 4L it 2L
EXHHR AL EX R AL EXHHR AL

37 CH:FR4 hEURE |

| 57 CHizea niee |

[ 37 cogra nmuit |

—

| mEEEm s &R AERNRS SR ARE |

E1 REmiE

Fig.1 Experiment procedure

22 ARASFEMEARABBEXNEEESER
HRERMNR

M3 nTH, M M AR IR 4 h )5, K
SR A E SRR Y I Ok b AR R
IR WA TR R K, B R R A
Ji R A1, PR G 3 R 4 R K TG K A4 A H At 2 3

TR AR BT 2K o AN [R]85 5T iR I 2 B R 7E 5
A YIVE R T B 26 e BRI . KGR
H 2 R RS SRR A KGR,

BRI HCE R 3 4 h R LR T
PRIFAEN B 25 (P<0.01) , FIREF LR
AN AN TN N I R AN N K
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MR JLh 4 SRR 1 11 2% 5l I 25 IR TR B4 (P<
0.01) &b, B HE R 2L i HAt LR 25 1R S B &
BT R R 3 = TR ELIRA (P<0.01) , FF
TR I R R 5 2 I A% R R TR T R RN
Pe 7 [ F DR TR 2L ) 4% B R R Y 1 O R I A

P s R A B4 HA e = R R B A T T
K EIR I R AR, AN A & R R TR
T 11 J B A 0 A TR B0 2% 23 el v B AR A
BRE IR Y] R BRG] KRG HE A A,

R2 AESFHENEBRALHEXEZEREYERE L0

Table 2 Effects of protein feed sources with different molecular structure on intestinal

microbial enzyme activities of pigs (n=3) U/mg prot
WA KEHEARA PN LRI =R N ivEd] SE Py
Items SPT group SPP group MAA group P-value
Jnas i ¥ 1R5 3% 4 h J5 Jejunal microbial was inoculated and cultured for 4 h
T BRI 2 B Lys decarboxylase 0.285" 0.027¢ 0.748* 0.043 <0.01
K R BR LR B Arg decarboxylase 0.415" 0.052¢ 1.362% 0.014 <0.01
2H Z PR R His decarboxylase 0.4775 0.441% 2.184% 0.224 <0.01
HZ BRI Gly decarboxylase 0.124° 0.012¢ 0.444" 0.009 <0.01
T 52 R i SR i Tyr decarboxylase 0.040° 0.007°¢ 0.075% 0.007 <0.01
BRI A GOT 32.273° 4.768¢ 15.425" 4.618 <0.05
B AW GPT 53.470" 3.420° 28.340" 8.898 <0.05
JiH A ADA 45.960" 9.720¢ 157.990* 10.516 <0.01
MEG A Y553 4 h J5 Tleum microbial was inoculated and cultured for 4 h
W2 BRI R Lys decarboxylase 0.179% 0.051° 0.232% 0.024 <0.01
I & BRI PR B Arg decarboxylase 0.505* 0.139"5 0.224" 0.028 <0.01
A R 4  His decarboxylase 0.040°¢ 4.010* 1.735% 0.138 <0.01
HAMREE Gly decarboxylase 0.040° 0.166" 0.090" 0.003 <0.01
i & R i JR 1§ Tyr decarboxylase 0.036™ 0.125* 0.044™ 0.011 <0.01
A HIEE GOT 18.850°¢ 60.350" 29.800" 0.756 <0.01
B AN GPT 12.600° 46.650* 18.700" 1.554 <0.01
IRF AR ADA 14.600°¢ 110.400" 134.600% 4.630 <0.01
ME MY FESE 4 h J5 Cecal microbial was inoculated and cultured for 4 h
H5 S R I 2l Lys decarboxylase 0.184"° 0.144¢ 0.108* 0.011 <0.01
A& BRI 2 Arg decarboxylase 0.144° 0.172% 1.149" 0.079 <0.01
21 % B2 /i % i His decarboxylase 1.220° 1.223° 1.846° 0.135 <0.05
HZ MR Gly decarboxylase 0.074° 0.138° 0.123* 0.015 <0.05
1% BRI AR A Tyr decarboxylase 0.092"% 0.157* 0.084" 0.010 <0.01
BRI E W GOT 3.500° 22.330° 19.500° 3.778 <0.05
HAINEEM GPT 2.300% 12.800° 46.430* 5.218 <0.01
M i M ADA 44.430* 23.600° 58.500" 5.109 <0.01

AT B AR AN F/NE FHERR 225 B35 (P<0.05) , RERE FHRFRR 250 B3 (P<0.01) , T,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , and with different cap-

ital letter superscripts mean extremely significant difference ( P<0.01). The same as below.

HME DAY SR 4 b5, R SR R A
RBIEPRMAR ZRR LR S B HETR BT R AR
HIRTREHEATL(P<0.01)  AJFE H Bk
DR FEIRAE 5 B A Ve R A T8 2% =R o g 2R
WK REEARH PR ERERA KGR

gia sl 0l B W b A SRR K R A5
R B A Y 2 B R A =S i RS B 2
K, I HIH R ARAR R fre e, T R TR BE R BN =5 i /N
TE W KRG IR E TR R A R F AR
RSN, Al Z R IR TE [0 5 1 v 22 2 T 1
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KA A E MR B BRI R BEAAE I g e B aA K HE R 2R .

®3 TESFEMEARAMENEHESERFEREZNZ N

Table 3 Effects of protein feed sources with different molecular structures on amino acid

disappearance rates of pig intestines (n=3) %
KEFEARH KE KA RS IR A P

I H Items SE

SPT group SPP group MAA group P-value
nas B 95557 4 h J5 Jejunal microbial was inoculated and cultured for 4 h
KA Trp 24.47 ND ND - -
B &R Thr 33.48 ND ND - -
22 G R Ser 24.86 ND ND - -
REMR Glu 19.62 ND ND - -
HAm Gly 33.58 ND ND - -
HZE R Ala 37.86 ND ND - -
£ BB Cys 37.59 ND ND - -
AR Val 42.85 ND ND - -
ER MR Met 40.41 ND ND - -
SSEE R e 42.87 ND ND - -
TLEMR Leu 34.51 ND ND - -
B BR Tyr 31.06 ND ND - -
RN Phe 32.76 ND ND - -
fZ B2 Lys 29.35 ND ND - -
ZHZ R His 34.12 ND ND - -
TR Arg 27.61 ND ND - -
& MR Pro 29.04* ND 48.12° 1.83 <0.01
REILRR TAA 29.82 ND ND - -
fn el st A= M55 3% 4 h J5 Nleum microbial was inoculated and cultured for 4 h
KA Trp ND 16.328 39.59% 0.793 <0.01
IR PR Thr ND 18.12° 33.59% 0.781 <0.01
225 R Ser ND 18.97° 80.85* 0.723 <0.01
B2 Glu ND 13.94* 3.16" 0.713 <0.01
H&m Gly ND 17.24"° 20.63% 0.743 <0.01
NER Ala ND 17.224 11.68° 0.753 <0.01
A E R Cys 1.16¢ 10.66° 27.05* 0.693 <0.01
HAEFR Val ND 15.014 13.03" 0.773 <0.01
TR Met ND 11.06° 16.83% 0.761 <0.01
SEAR e ND 15.64° 21.77% 0.793 <0.01
TLR R Leu ND 16.52% 15.24° 0.691 <0.01
% &R Tyr ND 17.19® 234.89* 0.723 <0.01
RN Phe ND 16.55° 17.97* 0.793 <0.01
2R Lys ND 17.81* 13.06° 0.793 <0.01
MR His ND 17.27* 14.87" 0.734 <0.01
WEIR Arg ND 19.80" 21.45% 0.756 <0.01
i Z & Pro ND 17.06° 37.72% 0.736 <0.01
BEILR TAA ND 16.54° 27.95% 0.693 <0.01
INE Y5 3% 4 h J§ Cecal microbial was inoculated and cultured for 4 h
REZH W Trp 69.64° 4.51°¢ 84.55% 0.321 <0.01
AR Thr 66.69" 17.64€ 35.428 0.381 <0.01
225 R Ser 68.42° 12.56° 81.17* 0.331 <0.01

BHER Glu 72.15% ND 7.04% 0.343 <0.01
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i H Items

SPT grou SPP grou MAA grou P-value

group group group
HE&MR Gly 69.64* 5.778 ND 0.311 <0.01
WA Ala 68.11* 4.83% ND 0.311 <0.01
LA Cys 53.05% ND 27.06° 0.341 <0.01
AR Val 67.78% 22.31° 2.04° 0.331 <0.01
EHAM Met 70.75% 53.66" 3.01¢ 0.391 <0.01
SRR e 70.61* 23.51° 0.18¢ 0.245 <0.01
THHE MR Leu 71.144 23.43" 2.74¢ 0.325 <0.01
%R Tyr 69.27" 21.36° ND 0.341 <0.01
KN EFR Phe 72.16* 18.91° ND 0.399 <0.01
AR Lys 68.43 ND ND - -
y

HE R His 67.294 6.71° ND 0.331 <0.01
HEMR Arg 70.83% 9.47¢ 18.20% 0.367 <0.01
i &R Pro 65.334 4.20° ND 0.381 <0.01
BEHR TAA 69.55" 4.39°¢ 6.95° 0.431 <0.01

ND R &A% . ND indicates not disappeared.

& 2 AT, K G R BT A R A R R T R
RAEZS W MV M vp #0838 v 1 R 5 IR 2 N iR
FERRAL 1E B W i S 70% ; 1 K W Ik 4 A e
TR B R A1 1) B a1 3k R T K R I i ok 1k 3
30% ,7E B W R IAF] 10%, Bk F KRG HE AR
2H 1) R TR T K SR I

o KEEAF4 SPT group
x
3 801 o kg k4l spp group
s 70 55+
§ 60} 2ERAREIERH MAA group :§§
g 50 333
2w i
8 234
'5 30 o4 +e
2 64 b4
ol 201 333 384
% 10 $334 334
® 4334 334
2 Lt s34
Z W [51 i B
Jejunum Ileum Cecal
B2 HFEATREABEASEBRERELR

Fig.2 Comparison of total amino acid disappearance

rates in different intestinal segments of each group
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XoF LU A 0 W 2 il 2 il ot I T R L
BRI R R n LR fEE D, KEEA
JoT 28 19 45 B0 AR I 1% M Ak F b 45 K OF-, GOT Fil GPT
PR (R LA R T R R A f i, Hofth o 7

SERFR X TR B 2 AL A IR IR K ; 3
[ I | R 2 TR 2 0 B 2 R TR 201 ) 4% R il 3 1 A
R R R R I L T T K B T Y
PR HILT- A [EEMRE K B E )R, RKEHEH
Jo 2 A IS 1 SOk B v, R R T R R AL T
g A A 2 2 PR AR, (EUR A AR
BRAM K, HA IR R A il T R 8
ARG 2% b G 1R R /N5 2 R IR Ok R IR
AT —EL, SRR AT BE I R DR W | e =l A
AL, BAEEBRIE K 84 HAl @ 42, nl BEBORUAE Y E
P, SR B R AR B R o e
R AR FHOFHE & 32 A, 3X — f i o 2k
—BRETE T R AR RIS R B R ROHL B 5
IS 8 35 5 W) g A ) T O X R T R R
Yy oxh a8 B R 2 S e 2 A 1 ) o 2 1 B R A1
A DA 22—, ] DL AR A 0 Tl 5 R Do ) M)
ARG R A0 o K S R T4 i
BRI R Rt o X HEAS TRl Ben] DAk B, =
TR T 2R AT AE o BORe S, X S RS i wF oY
ZERATE— 2

5P 5 ] PP T 2 R TR 0 A 0 R s IR
WK 0l E 25 R B E SRR AT AE
IR A 2 77 A A L ) T R 20 M 1% R TR, T
W, R SR e it 2 SRR AR /D IR e =5 i B A
Yy 1) 28 B IR B R Bl 16 P 38 A v, O EL BTG 72 pH
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SR, A9 5 3R W ARl 20 25 TR 3R R W) % 5 34 35
(¥ pH, FLBS 5 %18 pH k™ Ir 72 g b ok
IR R R IERRFEA LR B T E W, B
WIZREEARTR T2 35T P i pH. 45 5 1) il
AR B N R s B 0E A A F R, E R R OT
BV R Y  AESR AR U0 vh R S IR 2 1 A R R T
KA — H AR, 76 3 W) i 18 P 2K B 5 A IR BT
AT A O3 i D m FE R A A RE AT T AL i, XB
SO A /NI A W RAT R PR FE RE AR S R
e F R T A A5 R L, BT LU i R i
F G, A I 3oF K A W e v e T AR P T s
A G AR R Y BOR B, X0 T A B R
H, EA5 PHREIR AR BCT , oA Wy D 7= 2 R
FIETR LR W, 78 25 My I 2% ol 2 56 1R i 72 ity 114 15
PEC 200K B d KAR, (H 2 I 22 4 03958 8l 38 R
ISBIBGE A TG A B 5 1, B2 R W) 2 e
2 5 AE R 0 2 T B S M R AR L (A IR
AR Z BRI 5 5 2 MU I, pH 8 33 TR 25 52 R
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Differences of Pig Intestinal Microbes on Amino Acid Disappearance
Rates of Protein Feed Sources with Different Molecular Structure

HU Hong LIU Jinyan® SUN Weizhong SUN Zhihong TANG Zhiru ™
( Key Laboratory for Bio-Feed and Molecular Nutrition, College of Animal Science and Technology, Southwest
University, Chongqing 400715, China)

Abstract; The aim of this study was to investigate the differences of pig intestinal microbes on amino acid dis-
appearance rates of protein feed sources ( soybean protein, soybean peptide and monomeric amino acid) with
different molecular structure. Three about 30 kg healthy growing pigs were selected and slaughtered, 50 mL je-
junum, ileum and cecal digesta were sterile collected into 500 mL anaerobic basal medium, respectively, and
jejunum, ileum and cecal microbial suspensions were got by gradient centrifugation. Firstly, 50 mL anaerobic
basal medium were added into 250 mL conical flask, and 5 mL jejunal microbial suspension were inoculate into
50 mL preheated anaerobic basal medium. After cultured for 4 h, 5 mL jejunal culture medium were taken for
the determination of amino acids contents and enzymes activities and 5 mL ileal microbial suspension were inoc-
ulate into the above culture medium. Secondly, after cultured for another 4 h, 5 mL ileal culture medium were
taken for the determination of amino acid contents and enzyme activities and 5 mL cecal microbial suspension
were inoculate into the above culture medium. After cultured for another 4 h, 5 mL cecal culture medium were
taken for the determination of amino acid contents and enzyme activities. The experiment consisted of 3 groups,
soybean protein group ( basal medium+soybean protein+microbes) , soybean peptide group ( basal medium+
soybean peptide+microbes) and monomeric amino acid group ( basal medium +monomeric amino acid +mi-
crobes) , and 1 negative control group ( basal medium + microbes) and 3 positive control groups ( basal
medium+soybean protein, basal medium+soybean peptide and basic medium+monomeric amino acids) were
also consisted, and each group had 3 replicates. The results showed that the activities of lysine decarboxylase,
arginine decarboxylase, histidine decarboxylase, glycine decarboxylase, tyrosine decarboxylase, glutamic-oxa-
lacetic transaminase, glutamic-pyruvic transaminase and adenosine deaminase of protein feed sources with 3
different molecular structure were affected significantly by jejunum, ileum or cecal microbes ( P<0.05 or P<
0.01). The enzyme activities in monomeric amino acid group were higher overall than those in the other two
groups. The enzyme activities in 3 groups were not completely consistent with the disappearance rate of amino
acids. There were extremely significant differences in amino acid disappearance rates of protein feed sources
with different molecular structure cultured in different intestinal microbes ( P<0.01). The disappearance rate of
amino acids in soybean protein group ranged from high to low: cecum, jejunum, ileum. The disappearance
rate of amino acids in soybean peptide and monomeric amino acid groups with simple structure ranged from
high to low: ileum, cecum, jejunum. The disappearance rate of total amino acids in soybean protein group was
the highest. In conclusion, in vitro cultivation of intestinal microbes, the disappearance rate of amino acids a-
mong 3 protein feed sources with different molecular structure are different, and intestinal microbes are more
active in protein decomposition of soybean. [ Chinese Journal of Animal Nutrition, 2019, 31(12) :5672-
5681 ]

Key words: amino acid disappearance rates; protein feed sources; pig; intestinal microbes; microbial decar-

boxylase
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