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TG PR I AR AR SRR 24 S T 7 B G
AR IEORE, 20 BN KR AR B R AR S
H(65% ) (A BB 65 15 8 15T &5 (80% ) F X
PO 80 a0 S 2 . DR ISR 7 35 K W
F 1o RS 7 AR IR, 2 38 COGM (i
W1 AT & TR ) L SBM (Al W 2 A R AL
M) PMH-FM (3142 11 5 3% AL A 80 Al
F) PML-FM ( 3% 8 1R N kY 65 Fifal) |
DM-FM ( g4y 2K 11 5t g 18 42453 0 683 ) \FM( 349
B A At R ) R PML BRI (B4 8 R AL S
A PIKY 65) o IR TR 2H B K FR K L 2,
F/KF-2 B NRC(2006) ) R 3255 b5 v Bl il
WAL . IR B GRR T b ST 2 B A R A
FIINLAE 77 0 L T2 2505 IS B 0E 7 R
N T 285, 25 G KA 0 T 2 5 (W
20 Hz , 7875 % /1 0.4 MPa, K3 s ii&2. 4 L/min,
PN IRLEE 95 °C AL P9I 110 °C) —8,

x1 EAREMNEFKTE (KT EM)

Table 1 Nutrient levels of feed ingredients (air-dry basis) %
J} T HLE F 5 HLIG Vs R 3 5 Ry
Ingredients DM CP EE Ash Ca TP
FAKFEHH Corn gluten meal 90. 25 59.82 5.26 2.61 0.90 1.32
¥ Soybean meal 91.90 47.74 3. 44 4.50 0.81 0.72
X A # 65 Poultry meal 65 90. 63 64.71 8.78 17.25 3.14 1.73
X A ¥ 80 Poultry meal 80 92.55 79.94 9.35 8.71 4.27 2.12
14 Fish meal 90. 47 63.35 7.63 15.45 2.77 1.06
%4445 Duck frame powder 89.75 65.99 5.75 10. 49 2. 24 0.99

1.2 RBEITS5HEFER

BRI T ARG 1 O BT A R 78
R by, iS5 ~6 A MFHkEN
(42.21 £1.84) kg BILNAEMEE 10 2 eH 2 A%
PAE IR T (54.28 £1.09) kg AR i 24

10 Ho ZRFNR S BEHL 1 2 41, B2 R e

HERFFE, BA S M ERE, BIERE 1 H, AH
HZ AR 2 A RE (P >0.05) & HEE
PR IR ME 2. 7T m x3. 5 m IR &, &M A
2.6 mx3.3 m fiE 3N, KR AT LA b A&
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WAMEZ o HRAEER S5 F 07:00 F118:00 X H
TAIMRE 1, B UCCR B E] 30 min; B R B KT
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WA prA R A B oK BRI BT B A R
HEHE BRI 7 R 56 AR, 4380 R 2 51 1 iR 1
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A A fEZETR AT, ORI E 455 R )

J i

®2 RWAEARAMREFKT (KTFEM)

Table 2 Composition and nutrient levels of experimental diets ( air-dry basis) %
WiH ) Diets
Items CGM SBM PMH-FM  PML-FM DM-FM M PML
JEUK} Ingredients
FKH Comn flour 57.00 57.00 57.00 54. 00 54.00 57.00 57.00
F K EE K Corn gluten meal 10.00 5.00 5.00 5.00 5.00 5.00
¥ Soybean meal 10.00 5.00 5.00 5.00 5.00 5.00
X A # 65 Poultry meal 65 18.00 20. 00
5 453 80 Poultry meal 80 15.00 15.00 15.00
144 Fish meal 5.00 5.00 5.00 5.00 5.00 20. 00
Mg 44y Duck frame meal 18. 00
S.if Soybean oil 10.00 10.00 10.00 10.00 10. 00 10. 00 10. 00
Ak NaCl 0.40 0.40 0.40 0.40 0.40 0.40 0.40
WERRAE5 CaHPO, 1.00 1.00 1.00 1.00 1.00 1.00 1.00
f14y CaCO, 0.60 0.60 0.60 0.60 0.60 0.60 0.60
IR A Premix" 1.00 1.00 1.00 1.00 1.00 1.00 1.00
41t Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
#F7K S Nutrient levels”
R EE ME/ (MJ/kg) 16.96 16.85 16.90 16.97 16.72 16.83 17.01
T¥ 5 DM 92.85 93.36 92.73 91.86 92.89 93.29 92.69
HEE R CP 25.65 24.28 24. 82 24.95 24.05 24.02 25. 86
AHHLE OM 94.61 94. 46 94.23 93.87 93.22 93.10 94. 14
4 Ca 1.04 0.99 0.93 1.22 1.50 1.41 1.04
Wk TP 0.86 0.90 0.90 0.93 0.92 0.97 0.88
45 1Y Ca/P 1.21 1.10 1.03 1.31 1.63 1.46 1.18

V4T IR B A 4 Contained the following per kg of premix: VA 1500 000 IU, VD, 50 000 IU, VE 5 000 mg, VK
180 mg, VB, 400 mg, VB, 1 500 mg, VB, 600 mg,VB,, 5.6 mg, VC 600 mg, - folic acid 50 mg, {H L niacin acid 2 000 mg,
1Z I® pantothenic acid 1 800 mg, 4= ¥ Z biotin 300 mg, AL HHHK cholinc chloride 80 g,Fe 8 000 mg,Zn 8 000 mg,Mn 560 mg,

188 mg,Se 35 mg,Cu 600 mg,

2RI RE M AR, Ho At 75 3R K SE X S S2{E . ME was a calculated value, while the other nutrient levels were measured

values.

1.3 #ERETS

FARWCER T R, X R AT R, B
FESNRGIE, TV SR B B
MAEY . PP TEASFEHRT 1.0, B 1R

L5, 1 852, 0, i RAF kA & B e
2.5, JF RAF KRS B e 3. 0, 4K,
A— A IE ;3. 5, IR A K0, PRBEARRIE;
4.0, JLFAWIE ;4. 5, T, AH DR — 5
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;5. 0, K FE TRl a5 R U, ZERE 0 Bh
2. 50 e RE LU B By W Bk, B O d B Y A
FEd o
1.4 EiRNE

>R P R RE I T ) e At 6 i AR LA
JeFERE PO A B B, R (105 £2) CHEAS
RN E Koy R, T Bl R BR KAy )R T
BEA 2R AT 65 CHEAS TH 12 h, AR5 C7E A 2%
ZEAETR 1813 24 b, P 1K o3 A 5 R (550 £
20) C s KR ik BUIK 73 5 &, A HLBT i
LBRHUK Sy Ja 754 5 R H R R R B (KMo, )
e DN % 5 5 SR B B LG 0k I R
BT R ATA BRI GRS R U R
5, T AR AP A R R R AR
HHE AN

FEFRPRIMFEALR (% ) =100 100 x

(B 8 750 B i/ 2 e i i i) x

(FEPEEFRY TS i/ R R B R RS R .

1.5 HEHH

IR EE R ] Excel #4740 B, {1 SAS 9.0
it PROC ANOVA 454 22 0] 1 25 5
>kl Duncan [QyE#FT 2 5 U8R, 8080 25 1 DL
B = hrfERMTE LR, L P <0.05 fE R E R
FPER R

2 FERESH
2.1 AEEABRRIRGARYARREKHREE
FHHRXRRENR MW

H12 3 Al R, 4 R AN [R] 2R J0ok 145 AR 119
FEIHRBEREILEF 25 (P >0.05), MRX
PML-FM 73 H >R & it 5 PMH-FM fi] R AH
FOCREZES (P >0.05) , {H 1 35 & 1 HA R
(P<0.05) 7EGMRFEFFEIIEOT , 2R
HRE RS HRR S, H2ER B# (P <0.05),

R3 ARAEBFCRBEARMARERMBRBMETHERRTENERYRRIELEH T

Table 3 Effects of different protein source diets on average daily feed intake and nutrient

apparent digestibility of Tibetan mastiffs during different growth stages

HiH HERBTE T #¢ Diets
Items Growth
stages CGM SBM PMH-FM PML-FM  DM-FM FM PML
VAP 652.26  672.97  636.15 702.12 695.17  645.72  657.57
W H R Puppy  +25.53* £26.02" +34.99%  +33.41"% £27.56" £29.80" +27.44"
ADFI/(g/d) R 511.76  492.02  532.00 596. 09 513.05  523.40  519.03
Adult canine +24.00"® +26.40® +19.70™® +35.27™ £28.97® £23.80" £23.48"
VAIBN 89.49 88.17 91.60 83.84 89. 82 89.06 87.28
T4 5 2 L 2% Puppy  +1.31°  +1.89" +2.02° £0.94° £1.77°  £1.80"  +£2.09%
DM apparent digestibility/ % R 87.91 89.38 88.12 86. 04 88.52 87.94 87.30
Adult canine +1.44®  +1.35"  +1.02" +1.06" £0.77" +£1.58"  +1.44"
BN 89. 86 88.06 92.29 84.53 90. 80 90. 29 84. 74
BB 115 2 WL AL % Puppy  +1.28" +1.81" +1.88° +0.95° £1.84° £1.79"  +2.66"
CP apparent digestibility/ % [N 89.11 89.18 89.26 85.78 90. 67 90. 28 86.05
Adult canine +1.20"  +1.61"  +1.42" +1.08" £0.43*° £1.32" x1.67°
BN 91.96 90. 54 93.67 87.40 92. 66 92.08 89. 69
A ML 2 W Ak 2% Puppy  +1.15° +1.62" +1.77° £0.76" £1.47°  £1.29°  £1.77%
OM apparent digestibility/%  j K 90. 80 91.80 90.97 89.78 91.67 91.18 89.79
Adult canine +1.10 +1.20 +0. 74 +0.83 +0.53 +1.14 +1.23
AIDN 42.75 38.13 50. 51 30.77 50. 74 44..07 39. 50
5 2 A Ak 2 Puppy  +4.83" +6.52° +7.63*  x1.67° £6.44°  £5.36"  £8.40"
Ca apparent digestibility/ % R 35.33 40. 69 30.23 29.25 37.40 34. 49 36.39

Adult canine +6.09 +6.85

+2.95" +2.82 +3.36 +6.65 +4.67
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35 K BB L Diets
Items Growth stages  cgm SBM  PMH-FM PML-FM DM-FM FM PML
BN 53.22 49.35 65.19 47.49 46.43 43.49 49.07
AT T L Ak R Puppy  +4.97" £7.71"  £5.55"  £4.02° £6.11° +6.47°  +7.25%
TP apparent digestibility/ % AR 44.. 30 53.07 41.09 51.51 41.95 35.77 48.06
Adult canine +6.73®  +5.99*  +5.60""  +3.42° +3.33"  +4.11°  +4.56™

)5 Bt JR AR AN TR /N 5B 3R AN [ DR R 477 835 22 57 (P < 0. 05) |, [R5 58l 8 n A i) RS B s AN TR AR K B

[AIfFAE R 25+ (P <0.05) o T,

Values with different small letter superscripts in the same row mean significant difference among different diets (P <0.05) ,

while with different capital letter superscripts in the same column mean significant difference among different growth stages ( P <

0.05). The same as below.

2.2 AEEABRFRIEGRRI AR A& € b B 2
EFEYMRENELENZm
2.2.1 TR

FH % 3 AT AL, 4 R A R X PML-FM ] # f
T B2 UL AL R K, P fE 4 R F 2K
F PMH-FM .DM-FM ,CGM fil# (P <0.05) , £ i
R EREMT SBM R (P <0.05) , HAb R Z
BT EEZER(P>0.05), X T 2 FA[EAEY)
R ) CGM 1 SBM fal, 4 R X%F CGM /i
M) T4 o R A6 R = T SBM T AR (1) #
MR A B2 2 I A R E (P >0.05) . 78
i) WL [ e )RR 400 T, BGR A4l R B T o e WL
MR TR #2257 (P>0.05),
2.2.2 HEAFERUWHLR

H1 2% 3 WA, 2h K4 PMH-FM ) #2190 2 (1
Jo 2 T A d5c i, A EE PMIL il PML-FM f] i 2
SR #FH(P<0.05), 1 CGM,SBM ,DM-FM A
FM Ja A 22 5 A .34 (P > 0. 05) ; itk 4, DM-FM
AR AL 2 1 5 ULV A 88 R 2 T PMIL A
PML-FM T (P <0.05) , 5 H AW AR 22 58 B 3
(P>0.05), BLR X DM-FM fal # (%) # 2 (1 o 3%
ST AL 2R B g, A Eb PMIL A PML-EM fi fi2 22 55 (.
FH(P<0.05) , H b H A A R ) 22 5 R B 3 (P >
0.05) , HAb R Z M LR EZEF (P >0.05),
TE ] MR [R] 4] R AR B0, 4l R ISR R B
FIH AR T EEZF(P>0.05),
2.2.3 AHLBERMIHILE

HH 2% 3 AT, 4l R AR X 45 AR 1 A B I
T AR B, 3 B 90% , HBUR 540
R ] W ] e G R Esf A LB 2 O 9 1 8 8 T W 3 2
F(P>0.05), % RXI PML-FM fal ¥ 0 4 HL ot %

WL b % B K, Mtk CGM | FM | PMH-FM #iI
DM-FM /i #t 22 5 2 % (P < 0. 05) , #H [k SBM Al
PML Rl MR U 25 S AN i 3 (P > 0. 05) , A ] #R 2
[H) ¥ TC % 25 7% (P >0.05) o BLR A2 1 #R 1) A
LR LT LRI T 22 5% (P >0.05) .
2.2.4 FHFRMIEE

H 5 3 A 41, 4 K %} PMH-FM fl DM-FM /i
R B 45 22 W8T 4k R A0 tL PML-FM f] B 22 5 g 3
(P<0.05), AH bt 3 Ath o] AR 00 G 8 25 22 5% (P >
0.05) , H PMH-FM F1 DM-FM ffl# 22 [a] 75 TG i 3
ZH(P>0.05) o R XF 45 1R AR A0 45 28 U0 1k R
¥R #E2ZER(P>0.05), [ K PMH-FM
TR DU, &l RO 1) 2 LT A R 22 i T ik
H2Z5 83 (P <0.05) ; 8 R AR 7] i 4] 1R At
TR AR 5 I RS L R TE i E 2 5 (P >0.05)
2.2.5 BRI

H 3 Al H1, 4h R X} PMH-FM fa] f) 1 2 8 5=
WLIH AR B =, 235 = T PML-FM \DM-FM fl FM
Tk (P <0.05) , 55 HAhfR R0 JC 8 3% 22 % (P >
0.05), JL KX} SBM fi] AR iy o 9 2% WL TH b 2 i
=, R T FM R (P <0. 05) , 55 At 4] 2 )
Jo# 2 5 (P >0.05) ; th Ak, PML-FM fal# 19 5
BERMIHA RN 2 m T FM R (P <0.05) , 5
HAB MR 22 AR E (P >0.05) , 7E [A I 7] iR
PMH-FM Tl AA% 50, 41 ROk Gl 19 2 WL I 1k %
BEm TR, HEREE (P <0.05) ; 4 R ALK
(1] i) M At ] R ) Tl 11%) 22 O3 Ak 3R 38 G W 3
Z%(P>0.05),
2.3 F[EEABRFRIE R AR 4 K b B i 2
EERENZN

2 4 a] %0, 4 R AR VR SBM I FM ] AL i) 26
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FERIIK A3 i, 25 5 TR PMARDAR AR 9 At
TR (P <0.05) ; ] M PMH-FM fi 5 s 28 B 47 7K
o1& i ik, 23 18T Bk PML-FM #l DM-FM 17
KON HAMRRR (P <0.05) o J8 K1 i FM ]
I ZERERI K 43 % i e ey, W 35 T R (P <
0.05) , HAthfRZ M 2ZFAEE(P>0.05), 7
o] W ) o RIS 50, R NGl R ZERE R K oy B
HEREZER(P>0.05),

H1ZE 4 A1, 24 25 2h R 4R iR SBM Al PML fl i
I, HFERE o B, 2090 D 2. 86 A1 2. 80, A L BR
DM-FM fi R /M HA G 4R 22 5 f. 25 (P < 0. 05)
L R ) R o 28 0 S0 A B £ R B
(2.5) Zido JRRARMRATA] ) 4R, H R 73 200
BFEREF(P>0.05) 7RG R FEFFEBRE T, 5
RIGFERE 7 BRI HE 4 R 2R, HE 7 B3 (P <
0.05),

F4 FAREAFCRFEEBRMARERNRBELEEREHN T

Table 4 Effects of different protein source diets on fecal quality of Tibetan mastiffs during different growth stages

WiH TER BB fil ki Diets
It\ Growth
ems stages CGM SBM PMH-FM PML-FM  DM-FM FM PML
e VBN 34.55 37.06 32.03 32.40 32.70 37.28 35.81
wﬂfﬂ\ﬁ - Puppy  +0.73™ +0.44"  +0.98° £1.21°  £0.65%  £0.47°  £0.40%
Original moisture o . .
content/% R . 34.08 33.69 33.16 32. 64 32.97 40.96 33.96
Adult canine +0.62°  +0.13*  +0.92° +1.08" £0.50°  £0.12°  +0.63"
VPN 2.50 2.86 2.38 2.50 2. 64 2.54 2.80
FREAMEL Puppy ~ £0.09**  +0.05"* +0.10*  £0.09**  £0.07™* +0.08* +0.06™
Fecal score R 2.12 2.34 2.10 2.38 2.16 2.12 2.18
Adult canine £0.05*  +0.02"®  +0.03®  +0.06™  £0.06® £0.07"® £0.05"
LS L SN SN L S R IPNA PN
3 i B M2 K, 33 T 2 B R R4 RSP R R
N, _ SEA=)
3.1 AREEARKBEARMAEEKNREE WEF.
EHHREENZMN 3.2 AEZEABRKIREERI AR E KM B EHE

TR PEA [R] 2 06 KA 3E H A= A —
AR, (ELAS T A 1 6 2 70 4 1) TR 14 ) R 24
B R IR TR, A R, BT RAAS BE S Bk
BEXFA[R) 3R R DR AR B B A AR, BB
XM R Z R . WK A R AT LA H,6 ~7
LU 9 4 A7 SCEE X AN T) 2 P J5 oA T A ) AR 1 - 24
HORET B B2, X 53 H%E " 2 A
e B RO AN () 2 19 oA Y50 e MR AR R 1) BF
ZUR—E AAFIREE 6 AW A IR T T A K
La- TN 2 RN & JIVREE: kv iE 3-8
BEAh,6 A W24y I R BE R L 2 3K 40 kg Ze Ay, Xt
REHE M ZE B, A E T 3 W R 2 R0 1 A
A ROk TR R RE R RO R DL 2 B 2
R ARSI R 7 W) B G R 2R
(P-4 HoR B R 3 TR o R — B K
MR 1 U1 WAT LAz s d 5 1 d B B 3G A 12
Yy, MR R A R A R B E BR 2 ~3

BRI BRI L EH R

R T R A TP B R
TN OLAE 52 6 R A0 A BE 5 Bl 0 5 2 S TR
FITF6 AL (4 22 B 8 3 J5, [R] I 2 P o i {3t
b w5 AR T 4EFr R KRR H LA IR A
FL o BT EUR SRSy S A AR R JEORE N B)
YraE B R 2 R KRB ARG, H
WAl AR, MRS I7 e 507 thi R 5t , R L% B
W2 B gl ' AT LA 52 3l 4 e R A
Tkt

Sh SRR AR AR EORHE RAR
R — AR 2 53, AR 2 22 8 X 3h i i B o i
B Y 8 BUSORHE — 22 R g A B EAT TOE 1
PEFIE AL A FRBOCR SR OF 5T . AL B 5O
X T Bl AR R JEORH AT SR AR LA I L R
B 5 F O 5w, B E A
J L Sl B 115 4 2SO o0 SRR, B3 AR A
B AR E R . A PRRR Y A E R
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TERC A Fo A kb 75 78 2 20 1R 14 SR I AT LA
R g — Tl R A 2R R JSURL, [N A
YIEAREEY & Mh REZENAB 5. A
sk LW, TE S Y & AR AR A 50 T, CGM
SBM 1RJ MR 455 7 4 o ) 2 WL fb % 3% L PMH-FM
TR s LA, 4h K X CGM A4 4% 78 52 ) i 1 36
SHE AL 2R Y5 e SBM ] AR 1) 1&g, T G R U A B o 3X
WM TEMPEAR S RS, HYRM
7B T 1 T BE M AN 5E 38, 5 SRR S A 1N IR
RAFRE R AR TR 1k 20 W S5 08 3R I T IS AL e 1 3¢
22U T KR R SR KN Tk R e B
PUg 7R T, 2 i, R T me ™™ . x5
eI A B W) B BRDR S BRC  RE 5 1
BUF A B 82 5L R, 7T LA B K TR O R gl
YR BRI, LR R IR 2 R AR AR s R
FEIESAT T L 3 24800 5 K R R S 0 1T LA
P ROMR B3 1 S R R T AR

) R R JEURHE £ R A B )
wLomHMARERE R, RENWEA AU
JIR S35 A R B T TR, MG 1 A A
PR AL 7 5 T S0 40 B F O B A 9 A 1 LA R
Pod, H— A b 3h ¥ & R ORI T AL R B
TAEE ARk, BB AT E H s &
TR A BB Y AR R R A AR
Kb LEAE AR B JEOR AR R A AR 00 T, 41 K R,
RAF PML 5 FM FARA9F3 H R B RNA B g%
Se, HAWE 08 SR i RS Rk A B
%45, iX 15 Folador 21 B 52 45 3 — 5. I H.,
Folador 251" 45 1y | AH b — 26 Py Wy , 0083 il % 312 {1t
AL BN (RTa 7/ DTvh SR (EP o <R M0N0 o
B2 S R T, AR B EM R Y
50y W H PMIL AR B AT | A i 1) 6 R
LR TR E LR

I T ) e SR g 5 PR G 20 R A T AR
[A], B SR E AR S A ], £5 i ek ROk AR 1 0 57
0 B P e A 5 B e T 2 1 5y e S L R
J5t., Dust 2817 %k JLAN G A 8 T T AR 4R
FUBAS 40T, 25 58 5 90, BV 8 [W) — 3 W65 1
JEURE, 127 4 BRI 2 13 5 R A AR K I 25 5
AT e T 2 Rl R, R TS R BR
65% 1 80% , 41 K Af % 5 4 15X PR ) PMH-
FM R385 SR 0 i R OE AL R ¥ m T 5 I & A
RS PRy B PML-FM ] K, 3 B KR 43 46 b1 25 =

B MR WA RN, BERYREE. K
R e B, XA T B Rk T Ak R R
G RN iE KB A4, XA [A]JEORHE I 1L R A 1R
K2 5, JU 28 (0 AT fe 3%, FERlE R R
JIN R RIAE I B9 A [ T 28 46 . Shields'™ i
EAFN e 4 Rt & B, 11 J& 1% 1 R T4
BT R BRI RE R I AL L 2 ~ 4 A S U R
I, 1M 6 F A2 J8 2 (R Z MR A K 2%
5o 35 AR I BT 9T 45 SR — B, 4R FS R N
A [v) 25, 1 J5 R Y58 1 ) MR 4575 5 400 B 1) 2 WV A
BN — S, B AR PR [ AE 9 B0 RE , &0 R R0 R 1 4
JoT A ML RO R T W AL R A A B
ZE5 . HALEm I PMH-FM R KT 41 K6 45 A1
A LT A3 be iR e, Ho 22 S5 S 3, ) R Al
TR AR B RN R 3 TC B 25 25 o MG 400 1) 40 ¢
SRARTE ¥ AR F B, NATRIR T LA Y 5 5 X 0
LA A By TR A 1R A ——DM-FM ] L 1) 4578 5%
PR A R L, A SR o R UL
b33 e = 9 PMH-EM fa) fig 22 50K g 2, IR e g
BRI B R — PR Y Bl B
3.3 FAEEABRFKIERRI AR 4 K b B 2
EERENZMN

FE I 5 T4 AL A5 (8 1 R, AT DA o 3%
FE ) B (AR Ky B O B ) SR IEE s )
AT PERED o FERE A DR AN 2 PP 5 FERE T A 1 —
P 2CTFB, T2 T IRAG 25 FE 1 2588 B . Nery
S OVRIE ST W, AR E R OR R R A R R [ R 2
G ECRIRIK 3 & A — a2 e, B 2R F Bk
Pz oE B, A0 25 SR R B, A R &R R U
T AR &) R SR (R 7K 43 S 1) 52 M A Ll R R B
R AELTE i) WL ] o ] R B &0 R R B R 38 R 0 K 43
FHEAEEES . FRLYK SBM Fl EM Rl H i}
PR ZERENI K S & s, 43 0 37.06% A
37.28% , B % = T Bk PML T A A 11 JH: Ath 4] 4R
FEREVE A 10 25 S s, 7 1) LR ) 4R RR B, 4 R )
FEREVE R LR 1) 150 o ) MEEAS [v] B 1 Joi o Y ]
FRJE BRI 2 FE A BB #E2. 0 ~ 2.5 Z (], #BAR IE
B T AN [ 2R 1 5ok YR R R S &) R ) 2R 4 B
— M ERAE 2.5 £ 4, W IE H, {H 1A HE PML Al
SBM il i J5 ZEFE 73 $ (435311 2. 80 Fi1 2.86) #H LE
HA A B T m e Bk, AR 56 45 5 1 W iR
R 11 JBOR F R B ZEARE WK 43 B 1 RS AL 432K



2352 SIS S 25 &
AR, H A4 R R, 4545 TR 5k erence for high-fat food in mice; fried potatoes com-
PERT LB HY, B0t 5 76 A i o e 19 7 P s R AT pared with boiled potatoes [ J ]. Appetite, 2001, 36
U R UG 2 26 6 P 0 K 4 O 2 it EL S 03 4% (3):237 ~238. N
GECE LR T R M 0T f e 10D TR B 5 R AL
S BT OB AOLISE L 2010

[11] YAMKA R M,JAMIKORN U, TRUE A D, et al. E-
valuation of soyabean meal as a protein source in ca-
4 & ® nine foods[ J]. Animal Feed Science and Technology,
O AN [R) B 5 Y5 ) R %) 28 T4 o HHL 2R 2003,109(1/2/3/4) ;121 —132.
FUSC A LR B AL BE  RH LR —E /R [12] CLAPPER G M,GRIESHOP C M,MERCHEN N R,
M, HSF 4 R 2 58 K KR H A S R et al. Ileal and total tract nutrient digestibility and fecal
A E B — 1 B W s i R R R s 1k characteristics of dogs as affected by soybean protein
% e TR R S XY PRy 80 [ 35 1 R 2 Il inclusion in dry,extruded diets[ J]. Journal of Animal
RREETIRARAROSAR 6 it SO b
. | e w , , , ,et al. Evalua-
@) AR R U G RXT SRS 3 J ) tion of meat meal, chicken meal,and corn gluten meal
ARG REARAT R, FLX LR B SR e fit as dietary sources of protein in dry cat food[ J]. Cana-
%% 2 82 (1 35 R R 80 FT LA F%{EE R ZE 3% fiF 1Y dian Journal of Veterinary Research, 2005,69 (4 ) :
WK 5 i, P S T i 209 — 304,
[14] BACH KNUDSEN K E. The nutritional significance
52 Sk of “dietary fiber” analysis[ J]. Animal Feed Science
(1] HEEZRO HEMEFESFEIM]. Jbat: &5 R and Technology,2001,90(1/2) :3 - 20.
#t,2003. [15]  sRHER, B 08 REE. EREBMEFRNMEL
[ 2] K&, THROK, S u0 i, 5. @R oMol (7] FER LY. RHE B 2006 (5) 18 - 20.
FAE R F 2R ,2004,25(2) :84 —92. [16] FOLADOR J F, KARR-LILIENTHAL L K, PAR-
[3] XN, &R, FE4a,%. AREA KRR S H SONS C M, et al. Fish meals, fish components, and
R b R AT Mk R K SR A WAL R IR [T ] . LS sh fish protein hydrolysates as potential ingredients in pet
Bl 543 2004 ,21 (4) 22 - 24. foods[ J]. Journal of Animal Science,2006,84(10) ;
(4] R, a7, A, 4. W RS 3 i ML 2752 -2765.
BHOHEAACE T [ T]. B4l k244, 2009, [17] DUST J M,GRIESHOP C M,PARSONS C M, et al.
44(3) .22 -25. Chemical composition, protein quality, palatability,
[ 5] NRC. Nutrient requirements of dogs and cats [ S ]. and digestibility of alternative protein sources for dogs
Washington, D. C. ;National Academy Press,2006. [J]. Journal of Animal Science, 2005, 83 (10):
[ 6 ] NERY J, BIOURGE V, TOURNIER C, et al. Influ- 2414 -2422.
ence of dietary protein content and source on fecal [18] WEBER M, MARTIN L, BIOURGE V, et al. Influ-
quality , electrolyte concentrations, and osmolarity, and ence of age and body size on the digestibility of a dry
digestibility in dogs differing in body size[ J]. Journal expanded diet in dogs[ J]. Journal of Animal Physiol-
of Animal Science,2010,88(1) :159 —169. ogy and Animal Nutrition,2003,87(1/2) .21 —31.
[ 7] SKmidE. 4a 40 M Bodm ) i s A 4 AR [ M. 2 il [19] SHIELDS R G. Digestibility and metabolizable energy

et ER Ol K 2= ) ik, 2007.
BERE, 2/ R R AE K EENIR
[T]. Hkgelr k222245 ,2001,36 (4) :379 —382.
JIOURNIER M, TAKEDA M, SUZUKI A, et al. Pref-

measurement in dogs and cats [ C ]//Petfood Forum
93. Proceedings. Mt. Morris: Watt Publishing Co. ,
1993 .21 -35.



10 4] FER A AN [ . FBOR PRARDR OGS AN [ A K B BEOEE S T ) S WL A 38 e A B Y 5 2353

Effects of Different Protein Source Diets on Nutrient Apparent
Digestibility and Fecal Quality of Tibetan Mastiffs during
Different Growth Stages

WANG Yufei' DING Limin'*  FU Jingjie> ZHANG Wenzhen' WANG Jianmei'
(1. College of Animal Science and Technology, China Agricultural University, Beijing 100193, China;
2. Beijing Jihai Xingye Science and Technology Development Co ., Beijing Ltd ., 100096, China)

Abstract: The effects of different protein sources [ corn gluten meal, soybean meal, poultry meal 65 (low
protein content, 65% ) , poultry meal 80 (high protein content, 65% ) , fish meal, and duck frame meal ] di-
ets on feed intake, nutrient apparent digestibility and fecal quality of Tibetan mastiffs during different growth
stages were evaluated in this study. Ten puppies (5 to 6 months old) and ten adult canines (2 or more years
old) were selected and randomly divided into 2 groups, respectively. Each group contained 5 replicates and
each replicate contained 1 canine. Seven experimental diets were formulated as follows: CGM (only corn glu-
ten meal as the plant protein) , SBM (only soybean meal as the plant protein) , PMH-FM ( both poultry meal
80 and fish meal as the plant protein) , PML-FM (both poultry meal 65 and fish meal as the plant protein) ,
DM-FM (both duck frame meal and fish meal as the animal protein) , FM (only fish meal as the animal pro-
tein) and PML diets (only poultry meal 65 as the animal protein) , respectively. Each diet fed one group of
young and adult Tibetan mastiffs, respectively. The experiment was divided into 4 periods, and each period
lasted for 10 days with 6 days for adaptation and 4 days for the collection of fecal samples. The results showed
as follows: for the diets with different protein sources, the average daily feed intake of puppies was not signifi-
cantly different (P >0.05). The average daily feed intake of adult canines for PML-FM diet was no signifi-
cant difference compared with PMH-FM diet ( P >0.05) , but was significantly higher than that for other diets
(P <0.05). Under the condition of feeding the same diet, the average daily feed intake of puppies was signif-
icantly higher than that of adult canines ( P <0.05). For puppies, the dry matter ( DM ), crude protein
(CP) , organic matter (OM) , calcium (Ca) and total phosphorus ( TP) apparent digestibility of PMH-FM di-
et was the highest, all above nutrient apparent digestibility was significantly higher than that of PML-FM diet
(P <0.05), CP apparent digestibility was also significantly higher than that of PML diet (P <0.05) , and TP
apparent digestibility was also significantly higher than that of DM-FM and FM diets ( P <0.05). For adult ca-
nines, the DM apparent digestibility of SBM diet was significantly higher than that of PML-FM diet ( P <
0.05), and the CP apparent digestibility of DM-FM diet was significantly higher than that of PML and PML-
FM diets (P <0.05), while the TP apparent digestibility of FM diet was significantly lower than that of SBM
and PML-FM diets ( P <0.05). There was no significant difference in OM and Ca apparent digestibility for a-
dult canines among all diets (P >0.05). Under the condition of feeding the same diet, the DM, CP and OM
apparent digestibility was not significantly different between puppies and adult canines (P >0.05) ; however,
the Ca and TP apparent digestibility for puppies was significantly higher than that for adult canines when fed the
PMH-FM diet (P <0.05). When fed the PMH-FM diet, the puppies had the lowest fecal original moisture
content, which was significantly lower than that of other diets except PML-FM and DM-FM diets (P <0.05).
When fed the FM diet, the adult canines had the highest fecal original moisture content, which was significant-
ly higher than that of other diets (P <0.05). The fecal scores of puppies fed CGM, PMH-FM, PML-FM,
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DM-FM and FM diets were all about 2.5 (optimal fecal score) , while the fecal scores of puppies fed SBM
and PML diets were about 2. 8. The fecal scores of adult canines fed different diets had no significant differ-
ence (P >0.05). Under the condition of feeding the same diet, the fecal original moisture content was not
significantly different between puppies and adult canines ( P >0.05) , but the fecal score of puppies was signif-
icantly higher than that of adult canines (P <0.05). It is concluded that diets with different protein sources
have some influences on the nutrient apparent digestibility and fecal quality of Tibetan mastiffs, and have grea-
ter influences on the puppies. Combined use of the corn gluten meal and soybean meal is better than signal use
of them, and the poultry meal 80 with high protein content is a better protein source compared with the fish
meal and poultry meal 65 with low protein content for Tibetan mastiffs. [ Chinese Journal of Animal Nutri-
tion, 2013, 25(10) .2345-2354 ]
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