10

11

12

13

14

15

16

17

18

19

20

21

AR E X WL =y R LIS IS
GRS L 7 SR S 1] ) AR S N

CLPGIERMB R AR F 0, #% 7121005 2. TFHEMEY, TBH 7211000
il B ARG W T R R W Lo 7 R SRS IR TR, IR TR R R AE YL
FERHh Rk i Bo&E TR, B TEF W 90 SRR EORL SRR, BRAR TR A . AR R HL
PRI BENLIX 2 et R FeAl T LRT I FL R H: (20+5)  d]. G UCH TR K HL(59.80 4 2.15)
kg PEYIMEREAHIT I 2 FRAERREE BE WL 2E 40 R, BENL 4 4, A 10 Ko 4 4l
FORIAN 7R E FR KPR AR, R SR A & 40510 0 GRHBRZED . 2% 4% 6%.
WL 63 d, HAFHY 7d, IEkM 56 d. SR ER: HYTWRIEE. S~hE. 3
R, LIER A M ZERAREE (P>0.05). REH 35 K, 2% A RARBAN 4% B AR
EHAEAREZ ST X RAN 6% AL (P<0.05); WRIZE 42 KAIZE 56 K, 2%%
RIREH . 4% R AR E AN BAARAREZE ST 6% 8 AMRE(P<0.05). KI5 56
KA, SRIRAAALL, #iRIH I E A p-FLERE FR R = S R I BT, 2%
RRBREAMN 4% A AR AL E A P B-Bg R R A = BRI ETHES, 6% A &R
2 FU AR b BT R R BE AN 20 i R I PSS, (HERIARE (P>0.05). 3
fE FLBE. AEARHLN R EHZMERARE (P>0.05), HLEH, BRI L
PE G 2E R RHE FUBERE, HAEIL RS R TR B E R I 4%
RHEE: BERE: PNlE: Y. AR
ENKS: S816  SCHRARIAY: A CE4S:

AR A MRS B YRR —, EEEER ARk, 1A
WA R EENARDTZ —, DA k. BR. BES0AKMER. AR EA

YRR H#: 2017-12-25

HETH: BEXEMRREE ST H (31672398); Bk 4 B 48 % 0 F TR 2w 5
(2016KTZDNY02-05); ey X £l RH ~JaHE HiH (TS-2016-14)

B & Sr . B 1995-), %, WEAMA, LA, %l . E-mail
984425045@qq.com

HEEEE: LM, Bl#ER, iS00, E-mail: Huaipingshi@nwsuaf.edu.cn
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PR A, E A dih s 0 3 2RI E P, ARDRE R R 5 KT X 7 W B AL s B A R
BN, TS BROE 5 R R AR KT AT DA N (L L A e W, RIS
FUE ALEAAAEILIEEE S BB R E . RO RS S SRR
REMB RN A KT R RN RER, = &SR M8 R TR, P50 S BEGS, &
PR EE, Rt U R DR, SRER A R K@ s A sl FE R, m&dr™
Hh BT it S AR T RS JEURH 5 5K 2 EUR RIS 208y « BRI SO0 2R 1 AR A% v B
A3 70% 1) 1 A RMR FERE 1, X LU AR EERPATT S A% (8 5L L SRIETE L 1 1 B )
RAE Y. SRS E A AR,

B BLA PR | BRI A DIORR B D SRR I I ) 7 il B 22 7 AR
EAHPURAK, REPRK & A RERNE R E RS TA AR, A 2 @A P A
PURITENL R R, I & AP e TR 2, AR IRAE ORI K 8, 8 ol A n] R A AR 07 i sl
HA Dy T AU A R E B RS kR R I IS R DL BR R TR R T, B
HHIE O, SRR R, B m e B AR KRR A ERRVE th IR A b B R R
S )
B, EREORE TR B R RUXUBR, SRR TR RS R B AT (AR A R R AR
R WREOAEAR RS IR, BN EEA SR E R, RS AR
G FAENRRER, A MR EE, H AT EIA RNREE] 200 K a4, 5
WRREFTIE 110 75 t, G R4 MIWRRE | #8 B AN Bl O 7R R B A4, Rl T LA 7P HE S5 R 2
FIT 70% 20 45 IR BRI R B (1124 22 75 ), BT LIChSh A 7= 7 R 1 B8 A R B8R, 78— e FE P b

(condensed molasses fermentation solubles,CMS) I Tl i, 1 A 28 A B AL P2k ks

DA AR E B U PR R SR Z IR, [RIRT, RIS B REAR S, TR ER B T 00,
1 MEHS I
1.1 W55

ARG IEEL 40 HAR VAR L A4 HE (59.80 4 2.15) kg AU AR I 34k 306 S AT HA LA AL R EK
(20+£5)  d]f 2 MEME R AR YL 2, BRIG AR RAF, ToAEATHR o BRI R HLR 5 2K B L
XHEIE, # 40 R FERH N 4 H, H 10 X, FHERE MK T8 WILRE.
WAL RESEIE TG B 3 22 R(P>0.05).

1.2 RIS AR
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53

SIS TTR R R AN TR, I TORANE RS T A 4 4L =R PR RLAh TR E IR KT
BAAE, HHBRERBENRMES A0 CHRAD. 2%, 4% 6%. K EHh 7R A

BRI ILE 1,
*1

Table 1 Composition and nutrient levels of concentrate supplements (DM basis)

RN TSRS B TR KT (T4 o 2k i)

%

TiH Items

BRBREWNE Glutamic acid residue adding amount/%

0 2 4 6
J5Kl Ingredients
%% Com 41.06 42.72 44.85 44.52
/N#%k Wheat bran 12.00 12.00 12.00 12.00
HiFFAA Cottonseed meal 12.00 10.29 9.00 7.00
KA Soybean meal 10.98 10.00 7.16 6.47
FAMZEYE Corn germ cake 6.00 6.00 5.00 6.00
SFFHH Rapeseed meal 5.00 5.00 5.00 5.00
Tk Corn skin 5.00 4.00 5.00 5.00
T2 RS & H %Y DDGS 4.00 4.00 4.00 4.00
BRAIRTE Glutamic acid residue 2.00 4.00 6.00
£i# Limestone 1.68 1.54 1.64 1.81
ERESS CaHPO,4 1.31 1.48 1.38 1.23
ik NaCl 0.87 0.87 0.87 0.88
TR} Premix! 0.10 0.10 0.10 0.10
&t Total 100.00 100.00 100.00 100.00
EIE/KF Nutrient levels?
fH1LEE DE/(MJ/kg) 12.08 11.81 11.58 12.31
T¥f DM 88.1 88.1 88.3 87.9
FE AR CP 20 20 20 20

5 Ca
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W P 0.8 0.8 0.8 0.8

DV R A B T e A RE b 78 BL 32 ft Premix provided the following per kilogram of
concentrate supplements: VA 25 000 IU, VD3 10 000 IU, VE 50 mg, Fe 45 mg, Cu30mg, Zn
90 mg, Mn 40 mg, 10.8 mg, Se0.6mg, Co0.5mg.

DE TR AT AL . Nutrient levels were calculated values.

1.3 fAFRE

WIGTF LA AT AR IO E BT B . Ko, WS FIRIG I & R R, 50 4 ZH3R0% 2 43 il 1A

FRIE 4 NS . BEH 07:30—08:00 FA/MEERS ELRN 78 Bk I K, 14:30—15:00 FFIK
TR RN SR I K, 20:00 FIMEE RS TR, BTAE R BEYOK, B EES.

WERTUCEETRIRL, #2R5) HIRREIRT HTFCR i RISt 63 d, Hh T 7 d,
1B 56 d.

1.4 FEGCRAE

IR HHY) 2 W RS FECR 2 W= ahE, SOy by NP R AR &
7dREE L RAKRE, AT, FUIRE. FLE ARSI AR BRI S6 KUK 1
YRR, 5 [ S0 S 4G 7L 2R 1 Hh o-S 1 6 28 (1 B-18 2R 1 R B-FLBR AR (R I, HF1H 3 4 HooS1-

HE. B-IREEMB-AIRE T4 & .
1.5 HE o
RIGHHE @ SPSS 23.0 FAF (1 BLIK 2 75 2 40 T (one-way ANOVAD R 7T 77 2 73047

R

7= 5 i R A Duncan FyEX P H(E 3T £ 8 ELE

o

GRG0
2.1 BERE XK = R

M2 2 ATA, 76 8 A IERHIN, XHRZ. 2% A A B . 4% /A MRIEH. 6% 5 AR
Mz M HBTYRREENZERDALE (P>0.05); HEEHRKOHT, S4HBITWR

KEEHHFIEM.
K2 BEBEEXS Yy H TR R R0

Table 2 Effects of glutamic acid residue on average daily dry matter intake of dairy goats kg

KA [A] BRARAERINE Glutamic acid residue adding amount/%
WiH Item
Sampling time 0 2 4 6

HFYIFCR & 1R 1.93+0.03 1.97+0.03 1.93+0.04 1.98+0.02
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84

85

86

87
88

&9

& Average daily Week 1
dry matter intake =28
Week 2
%3 )4
Week 3
%44
Week 4
%5 )4
Week 5
Hok
Week 6
BTH
Week 7
ERPE
Week 8

1.94+0.01 1.94+0.01 1.94+0.02 1.95+0.01

1.97+0.01 1.96+0.10 1.96+0.08 1.97+0.08

2.01+0.00 2.00+0.05 2.00+0.04 2.01+0.01

2.01+0.00 2.00+0.10 2.00+0.04 2.01+0.02

2.01+0.00 2.01+0.00 2.01+0.00 2.01+0.00

2.00+0.00 2.00+0.04 2.00+0.05 2.00+0.04

2.01+0.00 2.00+0.05 2.00+0.03 2.00+0.05

AT s R AR AN F)/NG B ROR 2 57 3 (P<0.05), MR 7 BEEE 7 BFROR Z R A B (P>0.05). T3
CiP

In the same row, values with different small letter superscripts mean significant difference (P<0.05), while
with the same or no letter superscripts mean no significant difference (P>0.05). The same as below.
2.2 AEBRIEX YL Y R R

ML 1-A R IE BT P A8 2 GR6 5 107 005 B il AR, AT W R sl IR ITan Al (56
0 KD, 2% B AN 6%+ 2 BB 4100 = (107 W3 0 35 v T4 AL (P<0.05, 181 1-BDs
UG 28 RAMEE 56 Ritf, 3 MRIRH QUBEIREA . 4%48 ZBREALMN 6% AMRiE4D)

RIEEM = ESRATEEEZR (P>0.05, K 1-C A1 1-D).

A
35
— iR
3 —_12%
~ 4%
n}. 25 —c%
! 2
i /\
15 .
1 T T T T T T T T T T T T T
0 3 7 10 14 17 21 24 28 31 35 38 a2 a5 a9 52 56
BARE (d)
B C D
o o a m 2 m >
=5 3 = 2 = 2
Loas] ¢ be i i
ﬁ ~ a .15 . 1s
o * o oA
BgLs k3 2 K3 1
H~ 1 B> s B>
$ 05 #o #oo
- JY S S N 2 ol AL 1L s .l L,
il 2% % 6% ‘ ol 2% % 6% £ Faloct] 2% a% 6%
B R E TR R 1 T W R SRR AR T 5 2 1 0 BHHE T e AR B
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Al — v, Bl EARAS F/NG TR R 25 5 18 5 (P<0.05),  ARIR 7 BEERTE 7 BER R 22 e AN 35
(P>0.05). FHI[H.
In the same figure, data columns with different small letters mean significant difference (P<0.05), while with

the same or no letters mean no significant difference (P>0.05). The same as below.

B AR 1L 2 P R
Fig.1 Effects of glutamic acid residue on milk yield of dairy goats

2.3 AEERER WL 385 R

B2 3 W50, IR A &R AL ] S AL G 2 A AL R & H 2 A8 B R 2 57 (P>0.05),
WERHE 7 R, 2%/ AREAILEAREZE G T 6% B ARIEA (P<0.05); I 35 R,
2% B AR HM 4%/ AREHILE AR EZ & T IRAN 6%/ ZAREH (P<0.05), 2%
BRAMEHMN 4% A RAREHZ MEFAEE (P>0.05), XA 6% RAIMREH L 1% 5F
AR (P>0.05); I 42 RAEE 56 KIS, 2% W AR . 4% 28 BV A0 B ZH 3,
RAREEST 6%AARIEL (P<0.05), H 2%RRAIRIELH . 4%72 TR 4RI FE 4 2 18]
ZRARE (P>0.05); RIEH 14 K. 521 K. 5 28 KFIEE 49 K, FLEAFREH
Kl eEER (P>0.05),

R3O AEBREXS YL R HR

Table 3  Effects of glutamic acid residue on milk composition of dairy goats %
IS BRI INE Glutamic acid residue adding amount/%
WiH Items SKAFERT ] Sampling time
0 2 4 6
E WIS
3.97+0.21 4.70+0.31 4.45+0.25 4.32+0.16
Day 7
14K
4.60+0.34 4.97+0.35 4.47+0.23 4.98+0.33
Day 14
H21 R
4.86+0.51 4.77£0.72 4.41+0.25 5.51+0.69
Day 21
o 28 K
FUIRR 4.48+0.12 4.32+0.16 4.36+0.17 4.28+0.18
Day 28
Milk fat »
ISR
percentage 4.41+0.21 5.17+0.50 4.09+0.30 4.50+0.48
Day 35
HA2 R
4.84+0.30 5.27+0.22 5.31£0.23 4.90+0.27
Day 42
949 K
5.10+0.16 4.83+0.21 4.60+0.17 4.99+0.20
Day 49
956 K
4.80+0.30 4.26+0.27 4.45+0.21 4.62+0.19

Day 56
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BITR

3.4240.10 3.49£0.11 3.2440.09 3.38+0.07
Day 7
F 14K
3.32+0.08 3.3840.07 3.18+0.11 3.30+0.06
Day 14
F21 K
3.4440.06 3.46+0.04 3.3240.06 3.34+0.06
Day 21
_ 28 K
FLpER 3.1240.09 3.29+0.07 3.17+0.08 3.08+0.06
Day 28
Lactose .
F 35K
percentage 3.38+0.09 3.47+0.09 3.4440.16 3.35+0.09
Day 35
F 42K
3.33+0.07 3.38+0.11 3.50+0.08 3.54+0.09
Day 42
49K
3.23+0.09 3.37+0.08 3.4440.09 3.49+0.11
Day 49
56 K
3.55+0.06 3.51+0.06 3.54+0.05 3.560.09
Day 56
NN
2.84+0.05% 3.11£0.21° 2.8440.03 2.67+0.04°
Day 7
F 14K
2.87+0.03 2.98+0.04 2.9440.09 2.81+0.07
Day 14
F21 K
2.83+0.04 2.85+0.02 2.76+0.04 2.77+0.04
Day 21
_ 28 K
AEAZE 2.67+0.04 2.75+0.03 2.8140.05 2.62+0.06
Day 28
Milk protein N
F35K
percentage 2.65+0.03° 2.81+0.03° 2.80+0.03° 2.65+0.03°
Day 35
F 42K
2.79+0.03¢ 2.86+0.04° 2.87+0.04° 2.63+0.030
Day 42
49K
2.80+0.06 2.78+0.06 2.74%0.06 2.66+0.03
Day 49
56 K
2.92+0.04° 2.87+0.05° 2.87+0.02° 2.6620.02°
Day 56

107 2.4 BEBEXNPNLEFE A T oSI-BEHE AL B-Bg R B-FLER B R FE AN 250t 7= 5 10 5 )
108 H1 &S 2 AT RN, IG5 56 I, oS 1188 £ 1 I JBE AN £ 0 7 i % 4L 18] 34 TE 8. %% 72 7 (P>0.05);
109 SXTHRAAALL, 2% Z RS 4N 4%7 TRV 2H B-Ti% A 1 IR B R ) 7= s R L B THE s,
110 6%+ SRR I 2H B-Tis o (I R FE RN A0S P B R I PR Ea , (HZE R ARZE (P>0.05); AL
111 FXREA, B lIRdp-ABKE IREMAX =812 EAEs, HERIAEE (P>0.05).
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Fig.2 Effect of glutamic acid residue on concentrations and absolute yields of aS1-casein,

B-casein and B-lactoglobulin in milk protein of dairy goats

2.5 BERRERTY L E LR H 40 = w2

BUFRIASE 7 R, 45 14 R, 521 K. 5528 K. 4535 K. 4542 K. 45 49 KA 56
RAAFE 8 ANBFIA] s HI 2y, 3 b S RARE B 8] S FLR o 4% 7= i, 2 SR BCPIME, Al ik ik
MWL H axd = /. B3 ais, 3 AMRIGAMFNE. A, A RO B4 /=g 5%
AW ZRIYARE (P>0.05).
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Fig.3 Effects of glutamic acid residue on daily absolute yield of milk components for dairy goats
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3.0 AEBRAEX YLK =R

Lopez-Campos 251 B 5 R B, I CMS [ JFURE 2 — Pl 1 IR 5 ) 400 2 7T B ARCR & oA
AEKH T, ERRE TR AN 5T Fernandez £ AR L, H CMS FRIMREA
SR AR, B EEEIRREIIENES 13% CMS KR AT DU &R B o E AR, b
PEBR LT AR R R . ARV se s, IR e BG T BT, Sl HSTFCR
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DA A R . LR R, SRR CMS JFORISGE T IRHIE T, 2R
RAAT A Z RN R, KBS MR RS A RN, SR TR T A
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APy g S A IR B B E RS, 15 0.75%A IN4LAR B g inE 2 2 = A &
Fy L)Y E SRR, BRI T, 3RS RO K R g ) RN R A,
HLEEE CMS RN g, 7= gk T Reia R tph 2 8K, S a0 R, 1R

hn 7.6%A1 15.2% CMS A LLE 3 S w4 =i, BAMEARS . AR+, RS InA
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HEZFETE, FN 6%%4 @A I8 AR RK S 42 R 56 REEFEIKT 2%/ AR
W A% B ARE LA IR, (F2 R ERMALNE R R 2 e A B2, WRTLFE A 2R
TAAFAE B AR P, T v F 7 B VAL o 2% 7L 2 1 A P AN ik — 20 o W L AR T R R
FLEATaSI-BEEE . B-RE A MB-FLERE X 3 P Al MR AE 4 H2 [ ERARE,
{ELB- it 2R M B-FLER AR IR BEEBUE B AT BOR IS, DL RGN 4% B,
TRINR A 2 PR T AR AR S 15 23 W 3 S IX 2 Mgl B 0 ik 7 25— 5 i B IE
4 4 @
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Effects of Glutamic Acid Residue on Milk Yield and Milk Composition of Dairy Goats
LI Zhongyang! SHI Huaiping!® LUO Jun' LIU Chenglong' LI Jie?
(1. College of Animal Science and Technology, Northwest A&F University, Yangling 712100,
China; 2. Qianyang County Goat Farm, Qianyang 721100, China)

Abstract: In order to enrich the sources of feedstuffs and reduce the cost for dairy goats, the
objective of this study was to evaluate the effects of glutamic acid residue on milk yield and milk
composition of dairy goats, and to determine the suitable adding amount of glutamic acid residue
in concentrate supplement of dairy goats. A single factor random block design was adopted in this
s experiment. Forty healthy Saanen dairy goats with similar lactation stage [day in milk: (20+5)
days], body weight [(59.80£2.15) kg], parity and milk yield were randomly divided into 4 groups
with 10 goats in each group. The nutrient levels of concentrate supplements for 4 groups were
basically the same, and the adding amount of glutamic acid residue in concentrate supplements
was 0 (control group), 2%, 4% and 6%, respectively. The whole experiment period was 63 days
with the pre-test period of 7 days and formal test of 56 days. The results showed that the average
daily dry matter intake, milk yield, milk fat percentage, and lactose percentage were not
significantly different among all groups (P>0.05). the milk protein percentage at the 35th day of
experiment in 2% glutamic acid residue group and 4% glutamic acid residue group was
significantly higher than that in control group and 6% glutamic acid residue group (P<0.05), and
the milk protein percentage at the 42nd and 56th day of experiment in 2% glutamic acid residue
group, 4% glutamic acid residue group and control group was significantly lower than that in 6%
glutamic acid residue group (P<0.05). At the 35th day of experiment, the concentration and
absolute yield of B-lactoglobulin in milk protein in experimental groups showed an increasing

trend, and the concentration and absolute yield of B-casein in 2% glutamic acid residue group and
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4% glutamic acid residue group showed an increasing trend, while the concentration and absolute
yield of B-casein in 6% glutamic acid residue group showed a decreased trend compared with the
control group, but the differences were not significant (P>0.05).The daily absolute yields of milk
fat, lactose and milk protein were not significantly different among all groups (P>0.05). It is
concluded that the glutamic acid residue can be as the protein feedstuff for dairy goats, and the
suitable adding amount of glutamic acid residue in the concentrate supplement for dairy goats is
4%.

Key words: glutamic acid residue; dairy goats; milk yield; milk composition



