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Abstract: This study was conducted to evaluate the effects of milk replacer on rumen fermentation and plasma
biochemical indices of Qianbeima adult goats based on our previous study revealing that milk replacer can im-
prove growth performance of Qianbeima lambs. Six healthy goats were assigned to 3 X3 Latin square design ac-
cording to their age and body weight: control, treatment 1, and treatment 2. The goats in control were fed bas-

al diet, while treatment 1 and treatment 2 were supplemented with 2.5% , 5% milk replacer, respectively. Ex-
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perimental last 45 days including 3 phases with 14-day adaptation and 1-day sampling duration for each phase.
The results showed that: 1) Feeding of nutritional fortifier had no significant difference (P>>0.05) for ruminal
pH and MCP levels. The NH;-N concentration was found to be the lowest in treatment 1, which was signifi-
cantly decreased than control (P<C0.05). 2) Ruminal activities of microcrystalline cellulose, cellobiase, and xy-
lanase were unaffected for 3 treatments (P >>0.05), however, carboxymethyl cellulose level for treatment 1 and
treatment 2 was significantly higher than control (P<C0.05). 3) Ruminal levels of acetic acid, propionate, bu-
tyrate, and total volatile fatty acid (TVFA) in treatment 1 and 2 were higher than control (P <C0.05); while
A/P was decreased (P<C0.05). 4) Treatment 2 had a decreased (P<C0.05) plasma Glu level than treatment 1
and a decreased TG level than control. The other plasma metabolites (UN, TP, Alb, TC, and Cr) were unal-
tered by nutritional fortifier addition (P>>0.05). It was suggested that milk replacer could improve rumen fer-

mentation parameters, cellulose activity, VFA levels, and some plasma metabolites for goats. Overall, addi-

tion of 5% level milk replacer was recommended in the practice.
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Table 1 The content of nutrients in the milk replacer
Ui H Ttem & & Content i H Ttem & & Content

VA/IU « kg™! 13 000~50 000 HEH CP/ % 23.0
VD, /IU « kg ! 3 000~10 000 HLER T EE/ % 12.0
VE/IU « kg ! 70.0 WA Lys/ % 2.2
5 Ca/ % 0.6~1.5 B Met/ % 1.0
W Total P/ % 0.5~1.2 SERR Thr/ % 1.0
T4 )5t DM/ %% 94.0 3k NaCl/ % 0.1~1.2

F2 WFEEMARARREFRKE(TURERM)

Table 2 Ingredient and nutrients levels of the basal diet for goats (DM basis)

JF Bl Ingredient H ] Proportion/ % E F# 4> Nutrient composition & & Content/ %
4k £ K Whole-plant corn 14 +4¥ % DM 89.75
B Peanut seedling 20 MHEH CP 11.47
B Grass meal 16 HLE Wi EE 4.43
A KR & FF Concentrate mixture 50 AP Pk U 47 4 NDF 40.11

2 Pk Ve U 4T 4 ADF 29.35
HLK 4 Ash 4.78

TE KRR AR EURE R LU oK 7026 VKR 1726 3EAFDE 600 Bk 300 (HIUIREL 104 (BRIR LSS 170 BRIRES 100 14k 174,

Note: Ingredient level of concentrate mixture: corn 70 % . soybean meal 17% , rapeseed cake 6%, wheat bran 3%, premix 1%, CaHPO, 1%, Ca-

COs 1%, NaCl 1%.
1.2.3 i AARIEAR RS B WS — AT
FRANPUEE M F 7S oK G 22 SRR KR I 10 mL, 2R 5
3000 r » min~ ' &0 15 min, 08 LR, & F —20
CyKFE HA-AE . F T 22 1 %4 B (glucose, Glu)  JR &
A (urea nitrogen, UN) | 525 H (total protein, TP).H
#H M Calbumin, Alb) . & JH [# EE (total cholesterol,
TC) . H wh = BE (triglyceride, TG) . JIL BF (creatinine,
Cr), R0 & b md ot e AR ) T AR I 50 4 4l
1.3 Bl Pl S 555y B

HI SAS 9.4 (SAS Inst., Cary, NC) # 4 Xt i 45 %%
A7 7 22 93 M V- ¥ {H 2 H R A Duncan”s 3
AT, I EHE DL F B E £ bR i 22 (Mean £ SD) &
N 25 5 i E K P<C0.05,

2 HR

2.1 REYWLE

TR 4% WL 2 AT AY 3.5 960 I A7 R A W 5 SR I
AR IR A AR R B O SOE AR EL R, AR &
B AT 3 d L2 SR B R B AR LR K ST 1 38 % 4
B L 2B WA I T AR R AR 7SR 5 R, 45
2 [ A SR 1 3 R R AR — 350 HL S iR 50 A 1 2 A R 1
JIE W R % BE A SR £ s I A5 D 4 2
2.2 %% pH.NH,-N .MCP } VFA /K

AL pH ¥ 7E IEH BN, 2 578 W% (P>

0.05) (% 3), XFF NHy-N ¥ B, LUK 1 &K, &
FCT IR 4L (P <<0.05) . #3050 2 411K 6.73% (P >
0.05), %4 MCP &t B ERANEE(P>0.05),
A 1 A5 2 45 0 L X B4 17,7600 .
15.03% . SR NIRRT WU, iX% 1 4385 2 4
] 22 57 AN B35 (P >>0.05) . (H 34 g 3% i T4 B 41 (P <<
0.05) , 43 5 4 %t BB 41 755 8.48%.18.61% .14.48% 5
10.14%.19.08% .16.88% ; A/P LA X} ft 4 fie 5 » 43 i)
BORE 1 ALK 2 41 9.58% (P <C0.05).8.23%
(P<C0.05), XfF TVFA, X IR 43 5140808 1 41 3
¥ 2 411 10.53 % (P<C0.05) ,11.69 % (P <C0.05) , i &
2 B EE TR 1 4(P<<0.05),
2.3 9ROk R TR

X TR W LA e R WG A 1 A A 2 4]
ZHRAREFE(P>0.05), H¥ 8 FHETXR4(P<
0.05) 4 43 % xof BB 2H 78 27.12 % . 18.64 % 5 #Ma AL FL ok
SRR ER EH W AT RN E R AR E
(P>0.05) fH B HG I M EHEGR O,
2.4 I3RS

7 B AU R = L3 ) R R R AR LA X i 3K UN
TP.Alb, TC, Cr ¥k FES¥ W A K, 25 A W3 (P>
0.05)(F5), XTI Glu WX 1 Hixke, 5%
MHAZEF AR EP>0.05) . HEEETIRE 2 4
24.20% (P <C0.05) X F MK TG, LU 55 240 Fe ik .
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F3 KB LFHEER pH.NH;-N RE MCP 8K VFA B
Table 3 Effect of milk replacer on ruminal pH, NH;-N concentration, MCP production, and VFA levels of goats
i H X HRZH o 14 s 2 4 SEM
Item Control Treatment 1 Treatment 2 i
pH 6.57+0.19a 6.72+0.14a 6.6840.29a 0.137
S I e
= RJ‘E(&X . - 11.58+0.58a 10.53+0.99b 11.29+0.12ab 0.262
NH;-N Concentration/mg * dL.™!
g F_\%ﬂ\‘ o=
M/EI:%EQ )\,E(&}; 9.1842.48a 10.81£2.90a 10.56£3.19a 1.612
MCP Production/mg « dL.™'
LR W E Acetic acid/mmol « L™! 33.62+0.45b 36.47+0.63a 37.03+£0.29a 0.253
N R ¢ & Propionate/mmol » L~ 12.79+0.16b 15.17+0.19a 15.23+0.25a 0.179
TR E Butyrate/mmol « L' 8.084+0.14b 9.25+0.28a 9.43+0.54a 0.314
LR/ NIR A/P 2.63+0.05a 2.40£0.07b 2.4340.05b 0.044
MR NGB TVFA/mmol « L™ 54.48+0.36¢ 60.89+0.34h 61.69+0.62a 0.125

AT BUE R RR/NG FH R R 2 57 B2 (P<<0.05) MR FERRRZEF AR E(P>0.05) ., FERA.

Note: Values with different lower case letters within the same row are significantly different at 0.05 level, and values with same lower case letters are

not significantly different at 0.05 level. The same below.

Table 4 Effect of milk replacer on ruminal celluloses activity of goats

R4 REMMLFEERAEZBEEHOZM

WiH Xt 8 41 1A W 2 4 SEM
Item Control Treatment 1 Treatment 2 i
T £ 4k 2 IS P Microcrystalline cellulose/U 0.57+0.10a 0.72+0.13a 0.87+0.22a 0.133
7 W LA 4 K B 15 1 Carboxymethyl cellulose/U 1.1840.22b 1.5040.26a 1.4040.06a 0.068
24k — WS P Cellobiase/U 2.63£0.70a 2.80+0.57a 2.60+£0.24a 0.477
AR SR B 05 1 Xylanase/U 7.0341.81a 8.03+1.85a 8.0140.38a 1.122
x5 RIMxtFEmEEdEFROZ0E
Table 5 Effect of milk replacer on plasma biochemical metabolites of goats
i H X B8 41 1A W2 4 SEM
Item Control Treatment 1 Treatment 2
A B E Glu/mmol « L 3.6140.17ab 3.9040.02a 3.1440.37b 0.137
JRZE A e UN/mmol » L~ 7.68+1.22a 7.3540.67a 7.48+0.68a 0.231
BEAWE TP/g L} 36.63+0.83a 37.40+1.15a 36.404+0.41a 0.378
MR A E Alb/g - L 27.204+8.92a 29.284+3.29a 33.10E4.29a 2.541
SE TR EE R B TC/mg » L 54.8744.34a 62.76410.33a 60.87411.31a 9.417
Hih =Ea E TG/mg « dL! 39.60+9.52a 37.29+8.31ab 28.384+9.92b 2.099
WLEF & B Cr/pmmol « L7! 51.30+12.48a 45.25+14.28a 47.80+9.28a 3.797

A3 A F MR AH L B 1 4H i 28.33% (P << 0.05),
23.89% (P>>0.05),

3 iFig
3.1 ARFLBY X B AU JRR 298 ¥ S BRI 5

pH S 7 i B kB S A R B, S
S NS B s AR . R E pH K] B A
8 N B0 T SR AR LR N ER B A R

X gkl R E pH BEIRSEM H R h &R
H RS H ) E B R A, Keunen %1 5 Krehbiel
LT o KR B pH 5.6 & 6.0 1 Ak KO bk
Jed R T RE Y SRR L E N pH R AR R 2 TR E R
T ZE L DI 52 e Sl ) AL A e e R AR G . Ao A B
AL X Ll 29 B R pH S M /0N & 2 ] 2L
HIATEEH W B Z N, 22 58 3, BTN 2 % iUAE L
FIRE KW AR . S Ah AR A R AR
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Rl S A AL B S . R4 E pH Y AR EAR P AMAR AN B ERAT AR NIRRT

T 6.62~6.75, & Ab F R MR R B E2E R
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A AR R (BR Glu. TG) M52 M 38/, SR A B8 1
e, HR A REA ARG BT H S o AR B AL R
XPE Y R oK 5 A BT 22 5 L B BOTE
— TR A UG B RS A AR T P
R PR AR 85 26 A LA L 98 3R AR
HEBEAW2EE, WK 1 4.2 il TG KF#K
X HRZEAIG , S s ACFUR B AL 1 I VBORS 9 B2, 0% 1 i 3%
AT, FR AT e 5L A s R T R 4 R
Tt 1A G . SR D 7 e AR L ] R A AR e B
KA H UNLTP,Alb,Glo,TC J Cr HI%{H 22 514
B A B KRS PR R P M 6 26 LN Y

FOHEARLL 4 YRR B A . T
BRI ACFLRY XTI TP.TC. Alb, UN 25 5 & 4 5% i
AN S 2 U A R T DR 47 2 S o R AR LR X G A
SR A BR . X SR ST R GE 5 A ST A R A —
.

4 £5ig

g LriR ACFUBAE o — P 3R SR AL ) L 72 A B
JC IR ARDR R TR, AN 235 e R 11 PR R £ L X
B pH MCP 8 A 3% 26 5, W] 2 8 B R T AL 27
AE R WG A VEA JKF A s AR 1Q B AR . 23

RFL WL Glu B RN A 2 R AR kA UL S KRR,
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