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EEGMFS L 2EILR Sy I3 AR bR B R & R
BB A JufEET TN ERE o0 |
CR A KA BB AR, B AL 210095)
B ARG B TEW KR SR R R INE AR (BREREN . FULEE. TR

AE UL B WL SERE AL 2 2H, el P PRAER AR Rk RMARR A, HG 41D AR
TR+ A Gk & grhmdl, BG 4. HikWIN 7 d, IEM 143 d. &5
KR 5 HGAMIL, EE8MTREAEKEE 0~10 h ¥ B’ pH THME (P<0.05);
5 G20 ) 5 2 PR Bk i 2 P B BRAG RR I BR I B i (P<0.05), 3% 1) ORI T e fik L 2
FHERE. BB TS ELRELM (P>0.05), SHIFREASFHH =MHAISEASELE
HRW (P>0.05); LA SR 35 BRI e Pk L% v Ft 2 2 R v LW 3K 1) 2 5 (P<0.05),
X Y B PRI T A M I P 5 R A KR T 1 AR KR S B B (P>0.05); H A
G PR 2 O B T g PR R AL A . FLARMR DR (P<0.05 B P<0.01).
Giofd, ERKMERRARARAAT T, BRIEREI . S, TR E &R seimid
SR L2 MR AR AR bR SO R B, SR NLUE TR AR, BR MR e AL R S G
FLAh .
K FAEGMA mREL Phle AR BB ER
HErI5S: S816.7; S826

FEREGNL A=, TR RN, FRIEE N TR s B R AT 6, 8
TR B AN R . SRR, 92 B TR RS LR S T 2> S B0R B pH PR,
PRI, BB R RE. AR PPN, ZTREEI, FEhMERE T BRI b
5E FE BB AR AR AR 1 SO AR A 2R L

ZZrri) (buffer) J&—ZREREIRIBRIRIRGE P BE T AL T, XA e e
pH [AHXIARE . TE @O A=, bR E v TPy 1k 2 3h Vs B R rh S s Tt
BN PR RS o B R IR VAR A R IR A K 098 T % e 2 LA 1R R
[ Py 41 E A FFH Zah RO TARIEDS) . % TR BRI BRI SN BN, TRERAS .
BRERER. BRIREVER. SULEE. RIABILL MBRIREI- AL EE . BRIREUN-BEIR — A 5 & 0p
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RS o, TR T A TR T T B — G R R BRI S A R SR BE A R R R0,
H i, BTG iR S 3P 4 B 32 A T e R0 2% A T 088 B R I AR AT Fr s,
1113 eF B A1 H A M e R AL PR AR P R R I R I G S LB AR A R b B R B
B AR D o i, AR LSS B9 1L 2 B AT 5, WF S0 AE K M sk bR %
T, WINEGZMNA GRIREEN. S8, TR XHPLEFLmsr . M3 A e b K
RO, LA R I G A SRR R AR
1 MRS T
L1 iREEY) S5
HEHE 8 UBFL 100 d H2ehe 7k AL DT BkoBE A8 ISP KRR A8 1 40 L1 2 [ (3843) k], BIAIL
SN2, B4R, SRR 6 ¢ 4 MFERER GRS RI4L, HG 41 (RlE 5
FOEFKTNGR 1D B EER R+ E A w0 GRERESN. FALBE. TP EkE+EE
P4, BG 41D, EEZMAGS 2 AR ARSI . RS R E, AT
08:00 1 18: 00 tAMEBhYIFEHEFL. BN 7d, 1EA 143 d.

R FERPRE R E TR OTEELD

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
J5Ukl Ingredients && Content  EZ#/KF Nutritional levels?’ & & Content
#eFTH Dried oat hay 27.00 WAFLIRfE Net energy for lactating/(MJ/kg) 6.10
BT T4 Dried alfalfa hay 13.00 FLZE AR Crude protein 15.57
FK Maize 23.24 AL 5 Digestible crude protein 9.59
##k Wheat bran 20.77 FR VRIS AT 4 Neutral detergent fiber 32.76
S Soybean meal 13.66 BRI Pei 2T 4% Acid detergent fiber 19.09
F¥ Limestone 1.43 5 Ca 0.93
fr#h NaCl 0.40 % P 0.39
WEEL Premix? 0.50
#it Total 100.00

VR RN T T R R L The premix provided the following per kg of diets: VA8 000 IU, VD 2 500 IU,
VE 20 mg, Fe (as ferrous sulfate) 62.5 mg, Cu (as copper sulfate) 7.5 mg, Mn (as manganese sulfate) 50 mg,
Zn (as zinc sulfate) 62.5 mg, Se (as sodium selenite) 0.25 mg; | (as potassium iodide) 0.3 mg, Co (as cobalt sulfate)
0.15mg, Mo (as molybdenum sulfate) 0.15 mg.

2 WAL RE T, HA NI E M .« Net energy for lactating was a calculated value, while the others were

measured values.
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1.2 FEMCREE

IO B 2 O e . fElEe RS 3d, fEREHT (0h) 5REJF 1. 2. 4. 64
810 h SRAEJR B, i B 4 E2 At i, B iEiil & pH 5720 C FORAF4&H .
MITEERK S B IKCRAE M 5 mL, F 3.6 U/mL AT 24T Hkt b R e R i 74 55 st &
SRIGTE 4 ‘CFLEL 4000 r/min B0 10 min Hl# 3K, MAFEE-20 CORAEFH . EIXRRE
1d, Bl EI AT A S, T-70 CRIFEH .
1.3 $RFRIE
1.3.1 % B pH WE

T8 V0 pH IR FE 11 (HI8424, & KR HANNA)IE
132 FsmilsE

LA AL LSS A A B AT (Julie 29, RINFITE Scope) lE .
1.3.3  M3grhEipE. B-#2 T B2 (B-hydroxybutyrate, BHBA). JEEE1LIE B2 (non-estesterified
fatty acid, NEFA)& & &

127 AP & B . BHBA. NEFA 75 8 R A AR AR A G, 05 20 SRR 1 1 gk,
17
1.3.4 AR 0 g A H I =l (triglyceride, TG) & I E

JHHEALZA b S B AN TG &5 8K Wbk B R (BCAD 2 E BRI &R TG i & E o
1.3.5 MR &= mile

M3 A SR Ginsulin, INS). & MLHER (glucagon, GC). EERFFALEKET 1
(insulin-like growth factor 1, IGF-1) FIZEKZ (growth hormone, GH) & K FH B f
PEU PRI E (ELISA) R &ME, 5 ERARYE A BT
1.4 HilEib

RIGEHE 4 Excel 2007 HEATVIB LS, 18 H SPSS 18.0 Ziit-#4FH1 1) one-way ANOVA
AT 25007 . PR R MR R, By TIME, P<0.05 HE N ZERRE, P<0.01 H
ENZEFREE.
2 SR04
2.1 EAEZFIGR R pH f 520



76 HE 1 ATAL, IR B pH R BR8N T, ERE)5 4 h R BRICEZBHIRE 2K &
77 RIKT. AEEREJE 1. 20 4 KX 10 h, BG 4U8 B pH B 0 B E T HG 4. (P<0.05 B¢
78  P<0.01), BG 4% B pH “FIMEEZE ST HG 41 (6.04 vs. 5.82, P<0.05)-
o R+ R4 BG
i o ikl HG
79 ’ ’ ‘{h?ll i Time6 (h) ’ v
80 RN A ZE S B3 (P<0.05); ** R R2H A 22 Al 2. (P<0.01). T EIA],
81 * mean significant difference between groups (P<0.05); * mean extremely significant
82  difference between groups (P<0.01). The same as below.
83 1 BEZMAISELYIL 8 B pH ShZE 1 RE
84 Fig.1 Effect of compound buffers on the dynamic changes of pH in rumen fluid of lactating goats
85 2.2 HEGMGRIR YR TR S
86 M3 2 ATAL IINE SR B2 B B & T P e g, AR AR
87 AEARAEAE. AIEREIEY R AR B & LR & (P<0.05 2 P<0.01),
88 £ 2 HEGMFIBILYY L= g AR RS 1
89 Table 2  Effects of compound buffers on milk yield and milk composition of lactating goats
A B A b7 feppa A P{H
H HG group P-value
Items
BG group
FEYhE Milk yield/(kg/d) 1.04+0.024 0.95+0.028 <0.01
FLAg3% Milk fat percentage/% 3.35+0.134 2.82+0.088B <0.01
HAgF= = Milk fat yield/(g/d) 34.85+1.314 26.83+0.718 <0.01
FLEHZE Milk protein percentage/% 4.15+0.06° 3.85+0.08° 0.01
FLE A E Milk protein yield/(g/d) 43.21+0.83A 36.59+0.608 <0.01
FAMEZH Lactose percentage/% 3.7540.15 3.5140.15 0.29
FLBEE Lactose yield/(g/d) 38.95+1.61% 33.34+1.46P 0.01
A HIEARE TEYIEEZ Milk solid not-fat percentage/% 8.37+0.10A 7.77+0.108 <0.01
A AENEE 75" & Milk solid not-fat yield/(g/d) 87.09+1.024 73.81+0.948 <0.01
90 FATHAREH br B B OR 2 R A B3 (P>0.05), AF/NEFERRZ R R EP<0.05), NEKXEFE
91  FREFWEEEP<0.01). FEM.
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In the same row , values with no letter mean no significant difference (P>0.05), while with different small

letter superscripts mean significant difference (P<<0.05), and with different capital letter superscripts mean

significant difference (P<0.01). The same as below.
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A G IFRR WE ANFL R 2 s A2 AL B R
HIE 2 A, 2 4T 9 YRR E, BERIBWTRER. BG AR YRR Nl

B E T HG 4, 785 1. 24 54 7. 104 11, 124 13+ 14 F1 15 X R EEKF (P<0.05).

s— mifiE+Zrh A4l BG

14+ o— k4L HG
st -
124 & . u - o ™
= : | o o o = ; "
@ ¥ * ¢ 3 [} -
2 10 Lo -
et .
b=}
2 .
> .
~ 08 .
S
iz L
.’f‘ 064 T
= %
= ‘.
-
0.4 :
.................
12 3 45 6 7 8 9 10 11 12 13 14 15 16 17
KHERS ] Time (week)

K2 gt gl 6= 0y sh 52 HI R
Fig.2 Effect of compound buffers on the dynamic changes of milk yield of lactating goats

W& 3 T, 2 TR R ES 3 BT AR Z WG N A tbER I, SR 2 A5

RAIERN G FRFEEZER (P>0.05), 1H BG AMAIERAERE L5 T HG 4.

2.4

w N ) )
1 1 J
.
-
.
.
-

% Percent of the Fat in the milk (%)
-

)
h

U

................
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

FHEHFR] Time (week)

K3 Sagemhmn w gyl 3 2R R s SR
Fig.3 Effect of compound buffers on the dynamic changes of milk fat percentage of lactating goats
B G RR R 0 T HE AR AR B PR 5

HIZE 3 WAL, 2 AT TRBK. ATR ik i b A & B A BHBA &0 %57+ (P>0.05) ,
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2 HATHEH LA TG AR EASEEFALE (P>0.05) ; 5 HG 4k, BG 4115 # NEFA
SRR, HAAFEbkn g b NEFA S EE#F F% (P<0.05) .
F 3 AL RS ALY L2 10 R T A A FE A B R )

Table 3  Effects of compound buffers on biochemical parameters in plasma and liver of lactating goats

5H EkE B A G 7 ik RHA P

ltems H HG group  P-value
BG group

I1##Hk Portal vein

H % Glucose/(mmol/L) 3.41+0.12 3.60+0.12 0.15

B-# TR BHBA/(mmol/L) 0.61+0.02 0.60+0.04 0.61

JEfR L BT ER NEFA/(mmol/L) 0.21+0.02 0.29+0.05 0.14

JF##k Hepatic vein

Hi%iBE Glucose/(mmol/L) 3.73+0.08 3.63+0.10 0.45

B-# TR BHBA/(mmol/L) 0.45+0.02 0.45+0.01 0.96

JEfRtL BT ER NEFA/(mmol/L) 0.35+0.04° 0.49+0.05° 0.03

JFNEZHZR Liver tissue

=M TG (g/g prot) 6.28+0.74 8.24+1.74 0.30

SR [ Total protein (mg/g prot) 1.03+0.15 1.11+0.02 0.65

2.5 ARG MR A B R
24 10, 5 HG A, BG AW F# KM o INS M GC 5 22 2 £k (P<0.05);
i FF kR ER e LR 2R (P>0.05) 5 7ET TEAKAIAT Sk M, B4R 2 4110 IGF-1
M GH S EXERAEE (P>0.05) , {H2 BG HTEHME g T HG 4.
R4 SEGMPAR L MR S R IR

Table 4 Effects of compound buffers on hormone contents in plasma of lactating goats ng/mL

e AR E G R AR P &
Items BG group HG group P-value
1§k Portal vein
JERE INS 1.24+0.024 1.59+0.038  <0.01
JRm pER GC 2.06+0.114 3.39+0.138  <0.01
JoR By R ARG -1 IGF-1 911.32495.62 781.33£76.20  0.30
AKiHE GH 15.10+1.26 13.41+1.69 0.44
JF &k Hepatic vein
JREZ INS 2.03+0.06 2.09+0.04 0.47
JRm g R GC 3.30+0.14 3.35+0.09 0.79
JoR By R ARG -1 IGF-1 634.55+43.99 595.41+46.44  0.55
AKiHE GH 15.25+0.58 14.3242.36 0.74
300w



121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

3.1 BEGMFIREE AR
TR SR EHA AR 2 S BUR 230098 B W pH RS, AT 51 A0 B IR b #2081 A5 A B,
AR AR LR 9 Ll 08 VR pHL FEAG, TSN 5 G2 R U588 B pHL T i,
A

BEGMTART Wt pH ARSI KE B R 3; [N, SmEasmiismEEnc

o

R T (51.84 mmol/L vs. 46.82 mmol/L BB L), X 1] fit /& [RUATE ik Rl 45 1
AR AR TR, TS OIS B, I & S b A BT 22X — 4%
fke
3.2 AT W A L AR A FRRR B RE

MRS I AR B EZORIE . R4SV EIRE, B 7RI B BTNz
Ry AR R SR B A, R B TR A E ) AR R I, BG AU
Jhk I o R B LG TR KGN T 9.38%, 11 HG ZH 3G MR A IR, ™ A — 25 R
RN BG AUFFIENE AL A FI G 3R, JTE R 5 R 5E 22 () A W0 07 Q7 R 25 SRk e A Dy i 5
W, HETTONFLIRR LS 2 1 SUB A AT Y. R, X ATRER BG ALK B R E® T BG
HARA T . AHICHE TR, mke AR RESR (58 22 O TR S AR A, S v i3k b i
PSRN, FEARIG Y, BT 2 AW ARER AR — B0 R B R RIR T B
5 (17.44mmol/L vs. 17.96 mmol/L TR0, 1M1 BG AL FLHEZR 5 U B0 in i) J K] 4
WA IR & G ph RS NSV I IERE S A2 RE 0, A ik AL % v 1 ) 0 S AR B N, &%
AFBELGEERIN. HAVFEY], FR R RHARR 2 B B pH,  SEndE B AR
Wr=——NG 2 W (lipopolysaccharide, LPS) =&, MM & s 4TIk 985 B3
AL REZ BRI N A5G, R B pH A 25w, I8 B 57 AR
AR R, AT R B S H A S B 45405, CRUEFFHIE IR TheE R %, X thfeid
JS P D ML 3% v o B B B AE BG A T HG AR R 2 — o HURRE B 1)~ A3l AR AS 7T A
i#id NEFA HIl BHBA & &I EREIRIS, T I & 8232 BRI 4 s AN 3h 7 4 B B
Rz, BEFUREL, WL S A s AL T R TN A S AR R IE, R NEFA
) S B L INCSY . 22 J 24 B P AV R I I S0 A DA AER % P2 I B 1 A U HE TG IRE 752
BRI, ARy AR 1 e IR TR AR 2Rk B AL RE Sy, LI Rt id 2 s L TG
(T AE I o B B IR . ARSI, IR S22 R if3 3¢ NEFA 2 & [#1K,
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JH T DR T Rl O R 0 R P T R T IR AR X B T R B IR B T G .
BHBA J2 L3¢ b 3= T2 AU, [l /2 FUAR & i ml A . W5k, i+ BHBA 5
NEFA fF{EIER R KRN, AR BG A% BHBA &8 &1JFREE NEFA & 8 I
T FEAG,  HHE L PR PT 2 RS 2 b b & T IR, A IR BHBA fIRTAAIRN T IR
SrEFt R, R BHBA & &L & E 22 k.
3.3 EAGEMFI G MR & R

FENVARE FR BRI T, b AR AR AR I S e B e AR I AR, MR &=
(AR AMN e S AR R, SE R PR HUAR S N 3K 2 —. GC Al INS 2T HLAH
EREAL TARS I E R . IR, GC REHRE m TR WSO TR R B D eI 55 2 W A 1)
BB 77, T SR PP FUERE S A A, R PP R 6 AR T 67 7 ) A -0, o 7 7 26 2
Fhie T INS VEFIARI, 24 MR A0 & T i, INS WA, B4l FF LA e A A
53 Ak, R TI U6k 55 AR L R AR IR B 0, S ALY T R PR RO2Y, eAh, INS B E
Th i BeEat By 2L IR TR S TG, SRR ik, AEAS AR AR A A — R AU AL
22, X T INS 2 INS S ARRE il e AR R IR B LR 77). (forskolin), {2 B /IR
T AR IR IR TR (cAMP) 25 B TH Al NEFA B, AR, GC A5 sk g 2 i /e
FAE, SRR TR, ok RIS T R A4 3h e B R pH FRAIS, SERefE i INS & & Th
24; INS EETHE LGRS FURFRM BE RS, HFEERLZ INS 23 7 IRIHHA
IR IR I, D ORI, S BRI T LN IR NEFA A TG BOWRIA). 7 — Tt
FERWY, ININFRIIEEROAN TS, T B 20 MO I SRR R0 =, VBT ETHE A BRI, INS AR
PEAIC, MRS INS HRBUEFCS. ARE R, WINE SRR A3 15K GC Al INS
ERMER. XA RERFINE AN T INS HBUHLE], 45 BG AT TEHIK M+ INS
TEBERC, MIMFLIRA M NEFA 1 TG MW IS/E - nos, 2 a2 B8 1 m.

GH #& tHEEARFTH /B IR, BT LRSS F- 1 0 A B #2 8 F- B 1 43 BiC b
1, LA B AR A, kD IR ARG AE R, GH xR AR R A A B AR
MZTHN . HABN (1 INS FERN) ] DL EUANR 7> ##, NEFA & 87 e HZGB
7 CINS FERUSD R i 385 2T BB SORI Fis oy 40 e e 4k 7 FH Y. GHL /& GH/IGF-1 fif 15 4= &
MEZHER, W IGF-1 7R EE R KR GH XIshWmfe & KA F 22t
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IGF-1 A SAERSERUN . BFFURIL, GH 5 R4 2 [MAFEIEMG KR, 4 GH
AOFRE,  BhPDFE YR AR L B0, i IGF-1 ZEBRIR AT, GH M40 FIE FRR L
SN A B 5 IGF-1 AT AT i Al 44K P GH #E4T 5 s 5t 151321, B64b, IGF-1
57T Nali o AR Z , (AR T FORE S A e, A T 200 M x4 6 4 1 R
ARG R, BINEEENFE, 1GF-1 M1 GH (3 398 — 2 Mitm, WHRnE &%
PRSP GH &, AT RIBTIE IGF-1 (&, 3k 3 SR AT AR TG )& Bufn %
iz, RIEE BRI E L RTARY), BAAETLIE SRR e BN, 48R 54 0B
W —.
3.4 EAGMFI LR 1R

BT 9 2 IR S i 1 2 7o 4 B AT SLIS SR04, R0 T 2K B M A e ]
N 60 140 FAMFT, IME AR E YL E R R AR FLE ARSI,
25 UGN A G2 R A B T4 e 7 i R o 7L it o T
4 4 ®»

FEARI 26 N ISINE G2 RIRETT = W1l 598 B pH,  FRAIRY0 L - I NEFA &

5, HOMFFIRAI AR5, BRI INS A1 GC & N GH A1 IGF-1 &, B4R
Y BT
Sk

(17 #E, F 4R, TR Ik, 55 I SV IRE 15 IR v - o vl 2L 390 1 = 7L it SRR BT B R 358
sz [C/ 4 s A BAE A SR U m 2 ERER R 2 B3 = IR ARSI = W SR TR
Hh ] B R PR 5 22,2014:175-176.

[2] Bk, b IR S DU E @B TG A (0] B AR LR 2,2014,40(4):53-54.

(31 AT — %, 5 15 B MR AN G b R 42 0 A6 8 A A S Ll LA RE AR T 7 [0, P Rl
KEF24R,1990,13(4 HEH)):88-94.
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Effects of Compound Buffers on Milk Composition, Biochemical Parameters and Hormone
Contents in Plasma of Lactating Goats
LI Jiaying ZHUANG Su” FAN Chengrui  WANG Yuyu WANG Baozhe LIU Qiang
(College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095,
China)

Abstract: The aim of this study was to investigate the effects of compound buffers compound

buffers (sodium bicarbonate, magnesium oxide and sodium butyrate) on milk composition,

biochemical parameters and hormone contents in plasma of lactating goats fed high concentrate
diet for long term. Eight mid-lactating goats with portal and hepatic vein catheters were randomly
divided into two groups to feed a basal diet (high concentrate diet group, HG group) or the basal

diet added with compound buffers (high concentrate diet + compound buffers group, BG group).

*Corresponding author, professor, E-mail: zhuangsu@njau.edu.cn (Fi{EgmiE  EED
12


mailto:zhuangsu@njau.edu.cn

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

The pretest lasted for 7 d, and the test lasted for 143 d. The results showed as follows: compared
with HG group, compound buffers significantly increased the mean of rumen fluid pH at 0 to 10 h
after feeding (P<0.05); compound buffers significantly increased plasma non-estesterified fatty
acid content in hepatic vein (P<0.05), but had no significant effects on plasma contents of
glucose and B-hydroxybutyrate in portal and hepatic veins (P>0.05) , and had no significant
effects on triglyceride and total protein contents in liver tissue (P>0.05) ; compound buffers
significantly decreased plasma insulin and glucagon contents in portal vein (P<0.05), but had no
significant effects on plasma insulin-like growth factor 1 and growth hormone contents in portal
and hepatic veins (P>0.05); compound buffers significantly increased milk yield, milk fat
percentage, milk protein percentage and milk solid not-fat percentage (P<0.05 or P<0.01). The
results suggest that adding compound buffers of sodium bicarbonate, magnesium oxide and
sodium butyrate affects the metabolism of nutrients through changing plasma biochemical
parameters and hormone contents, and increases milk yield and improves milk quality of dairy
goats fed high concentrate diet for long term.

Key words: compound buffers; high concentrate; dairy goat; milk quality; insulin
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