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Table 1 Composition and nutrient levels of
experimental diets ( DM basis) %

WUH 186 1 5 2
Items Experiment 1 Experiment 2
JE kL Ingredients

2B Miscanthus 60.00 40.00
F K Corn 26.80 40.20
1 Soybean meal 8.26 12.39
g #) Fat powder 3.20 4.80
W2 245 Ca(HCO,), 0.37 0.56
4G CaCO, 0.39 0.58
BN Na,CO, 0.18 0.27
TR A} Premix " 0.80 1.20
41t Total 100.00 100.00
EF2KF Nutrient levels®

A6 ME/ (MI/kg) 11.51 12.04
HLE H 5T CP 11.46 12.64
5 Ca 0.55 0.59
W P 0.20 0.28

D&} T 5 IR B 5 A One kg of the premix contained
the following: MgSO, - H,0 119 g, FeSO, + TH,0 2.5 g,
CuSO, - 5H,0 0.8 g,MnSO, - H,0 3 g,ZnSO, - H,0 5 g,
Na,SeO, 10 mg, KI 40 mg, CoCl, - 6H,0 30 mg, VA
95 000 IU, VD 17 500 IU, VE 18 000 IU,

AR NI RE T AR SEIIME . ME was a cal-

culated value'®! | while the others were measured values.

1.4 HARE

LRG0 E2S 6 12 h, FAEURATN
5565 R AUEIR S A 135 FAd F JC 1 1 5 25 M BE
F O M, FIRACE 2 h, fE 4 CTHRBT
LI 3 000xg B> 15 min, Y SE I3, —80 C %47,
AR5 L = S 2 SR A8, I IS R A K R R
FEW ,AE 4 CTEMT LA 3 000xg B0 15 min, 23234
LW W80 TURAE. RBUG LG #k i s LR
IS RO G LA AR (K TR RS ) i
FELRIE Bl 4 0 iy 0 R 4] 3 30 WS 2 31 24 HUIG L
(11 HUMEME, 13 HUsEE) | 4 OR 5 159 BR ) il 4 i 4R
F) 24 HARIL(14 HMEM: 10 JAEHE) |
1.5 H#mATLESNE

] 0L 75 FEAS TR A 0.08 g/mL fifh 5K 45 82
4 CHprE 12 h UIER A, 7E 4 CHMET
10 000xg &> 15 min, W& L3 W I 4 0.45 pm
TRALRRE L 8, K 8 W A B AU, 38 5 L-8800

UG IEIR A s AT A H A H 7)) W05 08 8 H it
M AA S MEL RS % Li F2 MR, £k
FE A AL AR Y 5 0038 A B 7 v AR ], R R
FH0.01 mol/mL Eh R WM BE 10 1%, G2 LIRS
M VEAE S AR
1.6 HIEHSH

BT A 1256 308 25 3 Excel 2016 4k {43 3 )5 |
K H SAS 9.2 B AT 5 2250 B, S BT BRI
ML FKFR B H AA &80 A Bk, P<
0.05 F/R2ZREE,0.05<P<0.10 KR ERAH D
Eila,

2 &F R
2.1 WFURETHABRILAK R AA (X8 1)

M2 2 AT UL, 763000 1 25 AT, SR £ b FR ol 41
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(P<0.05), 33 0L RE & RH AR ILIAEK
TREE M B 24 5 2 v T X HR 4 (P<0.05) |, T 5 AT
T #EH4(0.05<P<0.10)
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R (EAA) FLEAE L FF 2 HE R (NEAA) & 535 B 3%
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40% 7247 (P<0.05) . HHR 3 0L, SR & a R 41
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AA 5 EAA 5L NEAA FLELAA SR EZEMT WP Glu & & BE KT X B4 (P<0.05) , JR¥EW]
XFHRZH (P<0.05) 5 2 6 W UL R i PR 41 K 48 H Pro 7 it il 2 5 T4 BRAH (P<0.05)
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Table 2 Dry matter and nutrient feed intake of goats during early and late gestations
5 1 Experiment 1 % 2 Experiment 2
S AL 4 DS =R 4
i xpg KL EBEAL g R A
Ttems Control Feed intake #r#fEiR R/C/ P1H Control Feed intake e R/C/ P{H
restricted SEM %  P-value restricted R PR % P-value
group group SEM
group group
A& Bl Concentrate (g/d) 402.58 248.33 12.27 61.68 <0.01 714.96 432 3.92 60.42 <0.01
¥kl Forage (g/d) 521.29 366.95 36.14 70.39 0.02 473.26 288 5.24 60.85 <0.01
¥t DM (g/d) 924.99 614.21 40.81 66.40 <0.01 1 188.22 720 9.12 60.59 <0.01
HEH CP (g/d) 163.46 103.50 4.72 63.32 <0.01 219.78 133 1.56  60.55 <0.01
HHE GE/(MJ/d) 15.68 10.31 0.64 65.72 <0.01 20.13 12 0.15 60.59 <0.01
FR PR LT 4E NDF (g/d) 573.27 383.92 27.01 66.97 <0.01 712.65 432 572 60.62 <0.01
MM EF4E ADF (g/d) 185.81 130.53 12.77 70.25 0.02 170.64 104 1.83  60.95 <0.01
MEF4E CF (g/d) 223.89 155.99 14.28 69.67 <0.01 221.08 134 2.27  60.61 <0.01
R/C=F £ ik Bl 4/ %4 BRAL .
R/C=restricted group/control group.
R 3 HIRETH EHEFREIRILERKBZMN
Table 3 Effects of nutrient restriction on growth of fetus during early and late gestations
% 1 Experiment 1 % 2 Experiment 2
i H SRR SR B RR & YRR R RE L
ComtolFecdmake PR P e PR P
. SEM  P-value . SEM  P-value
group restricted group group restricted group
{A#E Body weight/g" 33.30 76.10 4.45  <0.01 2015 1 490 212 0.04
&K Body length/cm? 9.85 13.86 0.70  <0.01 40.17 36.75 1.64 0.14
i FFl Thoracic circumference/cm 5.86 9.85 0.45 <0.01 26.08 23.75 0.95 0.09
%l Umbilical circumference/cm 1.28 4.15 1.01 0.06 2.62 2.85 0.20 0.39
DB H Yan'® 450 % 5% . Published data were cited by Yan et al'®’.
DE| M Li &8 K F R . Published data were cited by Li et al'*’.
x4 FRETH.EPEFRHEBEMLESR AA SEMNZM
Table 4 Effects of nutrient restriction on serum AA contents of maternal goats
during early and late gestations wg/mL
% 1 Experiment 1 {5 2 Experiment 2
it H SR SRR 2 SR SRR 2
Loms o R ZH *QEFE%J,E R P o FRZH *ﬁﬁ‘[&&fﬁj/ﬂ R P
Control ~ Feed intake Control ~ Feed intake
. SEM  P-value . SEM  P-value
group restricted group group restricted group
Wl AHEMR EAA
AR Thr 38.30 33.64 2.03 0.11 29.57 25.29 2.84  0.30
HEFR Val 20.18 15.27 0.44  <0.01 18.93 15.61 2.20 0.30
HEHAR Met 5.38 4.51 0.49  0.43 5.03 4.93 0.56  0.90
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58 1 Experiment 1 {58 2 Experiment 2
WA TR SRR Y TR SR IR Y
G Fosa ke PR P e IR
group restricted group SEM - P-value group restricted group SEM - P-value
AR Te 9.40 7.98 1.33 0.37 9.05 6.88 1.02 0.16
SR Leu 13.87 12.56 1.42 0.51 15.69 12.01 1.85 0.18
i &R Tyr 14.48 10.84 1.59 0.13 15.48 10.85 1.87 0.11
KN Phe 7.94 6.89 0.72 0.31 8.10 6.62 0.82 0.22
2R Lys 24.45 17.97 2.86 0.13 21.42 14.20 1.97 0.03
HA PR His 7.16 7.93 0.51 0.31 7.09 6.92 0.87 0.89
F?\vﬁﬁ Arg 26.83 21.16 1.78 0.06 18.61 18.05 2.24 0.86
BT MR Total EAA 167.94 138.76 9.74 0.04  148.96 121.36 11.63 0.12
ﬂl%zx FHFR NEAA
REFMR Asp 2.21 1.23 0.29 0.03 1.55 0.92 0.14 0.01
22 7R Ser 9.87 7.40 1.50 0.25 7.12 7.03 0.89 0.94
B2 Glu 28.18 31.06 2.97 0.51 28.74 22.09 1.09  <0.01
HAM Gly 58.60 44.51 8.26 0.24 38.10 39.74 3.57 0.76
NZR Ala 25.20 24.09 1.46 0.59 28.32 25.48 2.87 0.48
AR Cys 4.93 4.70 0.37 0.66 3.36 3.30 0.85  0.96
&R Pro 17.01 12.33 1.41 0.04 13.63 10.00 1.86  <0.01
'f'ﬂFM SHEFEIR Total NEAA 146.02 125.31 12.26  <0.01  120.82 109.15 7.22 0.27
IR Total AA 313.95 264.07 21.46 0.12  269.78 230.51 78.99 0.68
R5 ERETH.FHERREEEEKST AA SENEMN
Table 5 Effects of nutrient restriction on amniotic fluid AA contents of
maternal goats during early and late gestations wg/mL
A% 1 Experiment 1 A5 2 Experiment 2
i AL RERREA XPRA AR
Items CT()ntrol 7KF)i(;iilgnﬁtafﬁljeﬂ bR P C{)ntrol 7KFiz(;iilgnﬁtafﬁljeﬂ RS
group restricted group SEM  P-value group  restricted group SEM  P-value
WA EAA
IR MR Thr 7.28 6.85 1.56 0.83 55.21 9.53 1.51  <0.01
HER Val 23.93 14.47 2.68 0.03 73.72 15.01 5.51 0.01
E R R Met 8.43 6.21 1.34 0.24  576.96 90.24 80.19  <0.01
AR Te 6.46 4.21 0.77 0.06 15.08 2.96 0.79  <0.01
52 R Leu 11.32 7.58 1.39 0.08 77.58 14.77 3.34  <0.01
i &R Tyr 11.11 7.44 1.18 0.04 36.60 9.46 1.86  <0.01
KN Phe 5.18 4.00 0.55 0.14 20.01 5.11 1.31  <0.01
2R Lys 28.79 13.34 8.36  <0.01  128.72 29.42 5.92  <0.01
HA R His 9.88 6.08 2.55 0.31 46.20 8.71 2.51 <0.01
{6, Z R Trp 2.71 3.37 0.63 0.44 6.45 2.04 0.64  <0.01
#ﬁm Arg 13.28 5.54 2.34 0.06 81.42 13.06 11.07  <0.01

BT H IR Total EAA 128.38 79.09 32.03 0.22 1117.96 200.31 102.29 <0.01
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58 1 Experiment 1 {58 2 Experiment 2
HH R RERIBA 00 L SUREL RERRRA o
N 7N
Items Control  Feed intake Control  Feed intake
. SEM  P-value . SEM  P-value
group restricted group group restricted group
LT AR NEAA
225 R Ser 25.64 19.40 4.41 0.31 2857.15 482.75 108.76  <0.01
ZH M Glu . . . . . . . <0.
HHER Gl 18.33 31.18 10.85 0.39 132.22 13.28 10.94  <0.01
H& Gl 46.78 25.68 14.78 0.23 234.06 46.15 37.56  0.01
y
NEMR Ala 72.37 45.05 10.27 0.09 213.90 41.08 14.70  <0.01
2 Cys . . . . . . . <0.
LR C 4.58 4.77 1.05 0.89 21.47 5.44 2.60 <0.01
iR % Pro 5. . . . . . . <0.
&R P 15.06 7.09 2.62 0.07 28.16 10.00 1.86 <0.01
54 Orn 12.33 13.94 2.29 0.60 113.70 17.82 20.40  0.03
MAEL T E IR Total NEAA 195.10 148.04 25.36 0.21 3 600.65 616.53 127.05 <0.01
MRS Total AA 291.38 227.12 41.82 0.29 4 718.61 816.84 187.36  <0.01
K6 TIRTTH . EHEFRRHNBHRERS AA SEMHIN
Table 6 Effects of nutrient restriction on allantoic fluid AA contents of
maternal goats during early and late gestations wg/mL
i3 1 Experiment 1 {58 2 Experiment 2
HH AR SRR BRI 4 AL SRR BRI 4
Items ﬁ% fil brifEIR PH ﬁ% e e PAE
5 Control Feed intake Control Feed intake
. SEM  P-value X SEM  P-value
group restricted group group restricted group
T AR BEAA
TR Thr 37.02 113.77 19.54  0.02 52.70 50.00 3.01 0.56
HE IR Val 81.37 126.25 28.41  0.27 74.27 77.35 8.25 0.79
HER Met 22.51 106.24 26.70  0.04  648.56 521.41 64.18 0.20
FEER e 23.99 39.58 723 0.15 16.02 16.94 1.73 0.71
AR Leu 38.02 67.13 13.46  0.15 75.92 85.80 9.64 0.47
B Z B2 Tyr 39.10 85.63 27.07  0.24 34.12 32.16 4.80 0.77
KN R WL Phe 17.10 26.73 3.96  0.11 24.38 26.20 3.76 0.73
AR Lys 255.01 334.66 79.54  0.48  230.38 219.54 37.52 0.84
0 R His 78.95 122.94 25.83  0.24 46.26 55.20 8.53 0.46
AR Trp 17.65 34.81 9.13  0.17 8.73 13.84 2.85 0.26
WA Arg 114.74 212.92 36.95  0.08 89.01 85.83 26.28 0.93
RLFFEILRR Total EAA 725.47 1 270.66 210.26  0.09 1300.34 1184.26 161.47 0.58
e FFE LR NEAA
Y Z MR Ser 151.79 414.72 76.85  0.03 2725.10 3 097.40 328.54 0.43
HEAMR Glu 78.35 105.34 4159  0.64  112.15 52.41 9.49  <0.01
H&AM Gly 226.23 449.24 71.41  0.04  288.74 259.69 74.28 0.78
NEMR Ala 521.95 717.47 141.54  0.33  161.60 181.09 16.85 0.42
AR Cys 9.57 14.89 10.12  0.74 23.17 32.67 6.66 0.33
&R Pro 74.71 60.44 16.29  0.52 29.94 64.75 8.09 0.04
5% Orn 114.77 140.49 30.10  0.56  119.97 114.52 17.87 0.83
BAEDFEIERR Total NEAA 1 177.37 1 902.59 282.34  0.09 3460.68 3 802.54 500.76 0.60
MR Total AA 1 902.83 3173.25 487.69  0.09 4761.03 4 986.80 589.95 0.77




9 11 ZE PR ;L = 4 i A7 SUT 11 301 R £ ik PR X (A L5 =7 70 R 48 94 2 R T L 52 1) 4105

3 i i’

WY EENERZBEHREZ WERIZ) Y,
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UERATIN SR £ e PR 4 09 IR L AE 8 77 PR 25 o
B A B R AARE R KA, X451 5 Os-
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ORI RE 47 5 58 55 52 PR 2 T 30U LM B8 s 4R
i , X 55 Nishina 25 {55 25 S A BT A [R), HoAe
9 SF AR ORI WA T8 IR PR S A BIG LA B K/
WA 225, 1X Al BE 5 5 77 BRI A9 457 22 I a] 14 A
22 500G . SRR I B SR BRI A g L A= KAl
DI 2 AT 1 R fidf B . B =R 08 /0 g 1 TH AR, I A
K05, %20 i 2 DL IR LA R BR AR
i, DATE R 75 B 202000 [l i B 2R AR — By
BLAE UATRE , U U S o AN R A b & A fH
FEPR G AT LA 27 fif 4 A S hv, DT TR L By AR
KPR IR S LK B i L E b, X
AT Z w B BF 55 | Stephenson %) FI Sebert
UV A R — B0, RS IR A L i R
FHMERRHESIFESBILLEAETNLE
RYE

38 2 B A N B R B 2 B G L B IS h AA X
THILVEKZXEZ  AA MiEB 2R 556 LA
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Maternal Amino Acid Composition in Serum, Amniotic Fluid and
Allantoic Fluid Affected by Nutrient Restriction of Goats
during Early and Late Gestations
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Abstract; This experiment was conducted to investigate the effects of nutrient restriction of goats during early
and late gestations on maternal amino acid ( AA) composition in serum, amniotic fluid. In early (the 26th to
65th days) and late gestation (the 96th to 135th days) , twelve pregnant Xiangdong black goats with similar
age [ (2.0%0.3) years], parity (2 parities) and body weight were randomly assigned to control group (n=6,
ad libitum) and feed intake restricted group (n=6, 40% feed intake restriction). The content of AA in mater-
nal serum, amniotic fluid and allantoic fluid were measured on the 65th and 135th days of pregnancy. The re-
sults showed as follows: in early gestation, compared with the control group, the body weight, body length
and thoracic circumference of fetuses in feed intake restricted group were significantly increased ( P<0.05) , the
contents of valine ( Val) , aspartic acid ( Asp), proline ( Pro), total essential amino acids ( EAA) and total
non-essential amino acids ( NEAA) in serum were significantly decreased ( P<0.05), the contents of Val,
tyrosine ( Tyr) and lysine (Lys) in amniotic fluid were significantly decreased ( P<0.05) , and the contents of
threonine ( Thr) , methionine (Met) , serine ( Ser) and glycine ( Gly) in allantoic fluid were significantly in-
creased ( P<0.05). In late gestation, compared with the control group, the body weight of fetuses in feed in-
take restricted group was significantly decreased ( P<0.05), the contents of Lys, Asp, glutamic acid ( Glu)
and Pro in serum were significantly decreased ( P<0.05) , the contents of total EAA, total NEAA and each AA
in amniotic fluid were significantly decreased ( P<0.05) , the content of Glu in allantoic fluid was significantly
decreased ( P<0.05), and the content of Pro in allantoic fluid was significantly increased ( P<0.05). In sum-
mary, feed intake restriction during early gestation promotes fetal growth, while inhibits fetal growth during
late gestation; feed intake restriction during early and late gestations probably induces some extent variation in
AA metabolism of maternal blood and uterus. [ Chinese Journal of Animal Nutrition, 2019, 31(9) . 4099-
4109 |
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