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ARV TR 22 B 0 S 0 AL 45 A B 1 5
G O S T - o/ A (I
(L ERPERE A RN A ST TR, WA ARSI R seih s, Wim 4 & SR
FH LRREARBE T PO, A RS E 77 SRR I S5, Kvb 410125, 2.
[ R B AL R O AR S Sk, B ST HG, PR 547100)

M B AR B EWE TR 0 R X U R AL A A A R o 32K 4R 15 d
PR ILAAE, BENL S J24, T8N E R, FANE T2 o 43 ) Tl AE FE il R 445 0. 77%
-2 (R IEZE) F11.00% L-ifZR UMamR4D M. 700 T IR 54570 R I
TAE IR LB B S, M AR SRR 5SS IRAMLL, U545 K il
R EF RGN B ERIK (P<0.05), Mk En#ash (0.05<P<0.10); IR
TOR N i 2 B 4L I I D 28 S 35 1 - (P<0.05), B ik B PR #a %4 (0.05<P<0.10), ik
ILrb R (1 S G I (P<0.05), FEERAI R IR 10 & & 21 (0.05<P<0.10).
SR YREEAS RIS ARLL,  UEURE 70K i SRR AL I IR 32 B 18 I (P<0.05), J8 A% 5 7 Jik
FERFEML (P<0.05). HIMLTT WL, FRDHRVA I fi S22 vy 484 I e 0 B 45 AL A IR 01 RORS 2 IR
(pTRR R, SR b A LA i OB L SR R AT S s n, AT A R TR LA KR & .
SCHA: RIS MEUR: IR s RIEERALR
KT S828

BEEAE NS A% 0 IR, FLBE T B 4 52 G o AN R UR I B BEAE (¥ 8 75 5 B AN I+,
BHACE FRA L B R84 5 SRS G LI MBS R, AT/ 8 2 ks, BELAS
) LRIAE R R B W W FE R, BRI AT & 757K S UaDRR T 42 im0 B 1 HE U0 R 5 B
T 5 2k S8 M e i TR AT AR U 2 R MR R ) g %2 AT I, @ PR b s T B
BRARME FRIRGL, B RRAOIG JLRGE R B R . EH AT R, SHARSE
NS HRZELAR EL , AaDRR VA8 o i 2 P B 0 SRR LA 4 ) AR R IR 7 AR, 89 B fid L
(715 55 [RS4SR (102.549.2) gty (109.847.8) g WEHRHF70RKAS
(726.2454.5) gl (961.7474.7) gIRIFIANMARE [IEYR A5 KT B (13.44.2) g

ik (15522.1) g W@EIRFTORNH (108.145.7) gk (121.1#40.2) g]; EAREIRE

Weks H . 2016-08-01
HAEWH: EFRARRESEESTIE (31270044, 31572421) 5 R “PEz 7 AABFHRIE ST E

fEHfIN: 9K 45 (1987-) , 2, WAREWIFHA, BHERRFAL L, Wit WA TIRABEILIRE SR, E-mail:
zting729@163.com
wEEEE: LAk, SRR, M40, E-mail: nnkxf@isa.ac.cn
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SEASKI PG LB AT 73k, (EEEGRETORI FSF R )LEGR (7.040.4) SKIINh
(8.040.3) kB, 54b, st P AEMERELEE (POX). BRI ER (OAT) Al
ZRMAE (ODO), AR M AR P AR E N, BEEEHAE TR, R LREXW.
T BRI, BEIEE 77 7 5K S AR 7 ) 2 B 2 e B I i AR AR K224k s B4R = S b
NG LR PO, OB RIS TR0 T S AR R o TR o i 2 B ZE e 1k i ) LR
KEBRIFER, RESUERHE AR M ATERE . BT RIHIFT, A% AL i
BB, PRV R Ll S B SR R PR VLA A AR B o (R R R, Sy HLAE RERE TR v 17 182 P 28
52 B o
1 MRS TE
1.1 R G EFRE

BRI AE T PR S o [ R 27 B PR T B 4 S0 S b AT o SR ENUAA 5 M25 kg A4 4]
UORIRIE R & 6325k, ASRACH, FCAP15 diRRiLsr 24, AN ES (AIsk),
AN EE 23R4 . 5K T09:007118:0073 Jll Pl AL FEAIL AR HH PR I110.77% L-PI 2R (S5 EN I
) M1.00% L-ffZE R (MEIRAD Kl iit. JEREAIRZIENRC (1998) Bl IR bk
FEE G A IREC T I, HAL R RS IR WAL, 0T R & Aok,
Hofth, 8 B G e R L SR B AT

Rl IR R E TR ORCTJERLD

Table 1  Composition and nutrient levels of the basal diet (air-dry basis) %
J5KL Ingredients % Content E3EKF Nutrient levels? “& Content
£k Corn 54.0 JH1LBE Digestive energy/ (MJ/kg) 13.40
T Soybean meal 12.0 HEA)E Crude protein 12.04
KA Rice bran 30.0 £5 Calcium 0.78
TR Premix? 4.0 %% Phosphorus 0.62
41 Total 100.0 #EER Lysine 0.53

K2 Arginine 0.65
&2 Proline 0.67

D& e R RS54 One kg of premix contained the following: VA 10 200 1U, VD 1 600

IU, VE75I1U, VK375mg, VB13mg, VB,16 mg, VBs3 mg, VB, 0.8 mg, ML nicotinic

acid 69 mg, D-iZ[i¢ D-pantothenic acid 42 mg, Mg folic acid 4 mg, A4 % biotin 1 mg, JH
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% chorine 900 mg, Fe 150 mg, Cul1l.2mg, Zn63mg, Mn32mg, |11.5mg, Co 0.3 mg,
Se 0.25mg, Ca 200 mg, P 20 mg.

VYL BE NI B, H AR NS . Digestive energy was a calculated value, while the
others were measured values.
12 FRaREE

T UEYREBASMITOR , FAEEHLL B, JRUMARSE, IR E S brE (R R 5 1 AF
FURE) OIEAT BB 2 e HBORE . T A P HAA S8 6~7 i A BCE S WL, S0 52 A AR IR
HUAT 2 MR TS B K 1200 gt N 35 148, —20 °CORAE, e HAL 2 L7
1.3 bR K ik
131 AR

ZI GEAraE) ME RS BIRE. R RNk
132 WK

WA VR T 1R DR W PR B K JULRE it SR FGBYT 5009.6—2003 5 12 e A1 2 11 Jo 25 &),
K JHGB/T 5009.5-2003 77 il e ML AR G & B, ZMLIVERIR AN e K EER &8,
M LiuS5 R iR I E B i R 5 =
14 B S50H

KHISAS 9. 281X [A]— 1Al AL AN R SE 4 0 0 Bd e BEAT IS AR A TG 06, [R]— SRR AN A
TRIARZHL 1] Y B 24T B R 1 5 22 73 Cone-way ANOVAD, K HIDuncan i AT 2 B AL,
Pl /N Z R IIBEOR G 45 R . P<O.05NZER RS, 0.05<P<0.104H LS
2 4 R
2.1 PRSI RN Sk QR AT LA 8 A A A AR 52

B2, 5 E AL, IEgRas R R R AL M IR % R K (P<0.05),
B RS (0.05<P<0.10); UEHRE7ORIN HEIRAI IR % 5 & W (P<0.05), K
JikA R EAGES (0.05<P<0.10); SUEUREas RN AHEL, SRR 70K 2 R A IR g 107 % 2 3
N (P<0.05), 78 PAIFAM Bk R £ K (P<0.05),

2 VARSI IR R SR RPN A IR A PR 1) 5 )

Table 2  Effects of dietary proline on carcass traits in pregnant Huanjiang mini-pigs (n=8)

SRR i 2 B2 20 P18
WiH Items IFE] Time SEM
Isonitrogenous control group  Proline group P-value
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IR % 45 K Day 45 16.41 14.67 157  0.60
Back fat thickness/mm %5 70 X Day 70 14.83 17.52 1.77 0.47
RS % 45 K Day 45 40.39 50.05 326 015
Lean meat percentage/% %% 70 K Day 70 46.96 46.00 0.59 0.44
EIES %5 45 K Day 45 22,072 17.09° 1.28  0.05
Fat percentage/% %5 70 X Day 70 18.90° 22.02% 0.78 0.04
Bk %5 45 K Day 45 15.48 17.66 061  0.07
Skin percentage/% %5 70 X Day 70 17.20 15.32" 0.52 0.07
JE AR % 45 X Day 45 66.12 60.87 115 035
Dressing percentage/% 26 70 K Day 70 59.51 59.75 0.63 0.85

[FAT HUE B AR A [F) - RER R ZH ) 22 53 3 (P<0.05), [A)ZII B 8 A2 o R — A A4 MR
ANTE I E) 22 5 3% (P<0.05). R [A.

Values in the same row with different letter superscripts mean significant difference (P<0.05),
and values of the same carcass trait and different times in the same column with * mean
significant difference (P<0.05). The same as below.

2.2 VRIS I R R HE PRI A S 1S s MU LS R e & 2

HIZR3F RN, 2MPRRAE A] DA S 2 SRR H 8 (R SRR LA S 1 e KL . R
JEORAILPA R DT B 5 B R R 22 5% (P>0.05).

R 3 PRSI 2R SR LA AT S KU AUE TR & BRI (BEREZERD
Table 3 Effects of dietary proline on conventional nutrient contents of longissimus dorsi muscle

in pregnant Huanjiang mini-pigs (n=8, fresh basis) %

RN s R 20 P1H

TiH Items BFIA] Time SEM
Isonitrogenous control group Proline group P-value

Tk %5 45 K Day 45 26.37 25.73 0.51 0.57
Dry matter %% 70 X Day 70 25.66 25.63 0.34 0.96
iINpi=qi %5 45 K Day 45 2.88 2.92 0.51 0.97
Intramuscular fat %5 70 K Day 70 1.90 1.94 0.34 0.65
HEAR %5 45 K Day 45 21.89 21.17 0.22 0.11
Crude protein % 70 X Day 70 22.02 22.40 0.27 0.51
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2.3 GRS IR B AR A A8 T e KL R IR 5 A 1 5 B ) R i
HIRARIRE A i1, 24N PRI ZH 18] DL K 2N i S TR YR A 5 SR UL AR T IR 2
BYREZESR (P>0.05); SEENIRAMLL, EIRE70RN M IRAE S UL bR 1)
HRLFEEN (P<0.05), FRBRMAZIRMN SR 2 MES (0.05<P<0.10).
R4 VIR 2B AL IR T A i KWLV IR & B RE T CEEREIEAD

Table 4 Effects of dietary proline on amino acid content of longissimus dorsi muscle in pregnant

Huanjiang mini-pigs (n=8, fresh basis) %
mH LHEATHRA MR 2 P{H
i 1] Time SEM

Items Isonitrogenous control group Proline group P-value

%5 45 K Day 45 1.88 1.83 0.05 0.68
AR Lys

%5 70 X Day 70 1.88 1.96 0.06 0.50

%5 45 K Day 45 0.63 0.58 0.02 0.14
EER Met

%5 70 X Day 70 0.71 0.64 0.04 0.47

%5 45 KX Day 45 1.04 1.03 0.03 0.82
FREIR Thr

%5 70 X Day 70 1.05 1.12 0.03 0.35

%5 45 K Day 45 1.20 1.17 0.03 0.55
4R Vel

%70 & Day 70 1.03 1.24 0.09 0.25

2 45 KX Day 45 1.71 1.71 0.04 0.98
HEMR Leu

%70 K Day 70 1.75 1.77 0.05 0.82

%5 45 K Day 45 0.95 0.93 0.03 0.81
A E g e

%70 & Day 70 0.95 0.97 0.04 0.79

% 45 K Day 45 0.77 0.81 0.02 0.39
RN Phe

%70 & Day 70 0.80 0.76 0.03 0.59

%5 45 K Day 45 0.90 0.91 0.11 0.10
HRR Arg

%5 70 X Day 70 0.72 1.12 0.12 0.09

% 45 K Day 45 1.12 1.09 0.04 0.75
HEER His

%5 70 X Day 70 1.15 1.18 0.04 0.71

%5 45 KX Day 45 1.96 1.92 0.06 0.77
RETIR Asp

%5 70 X Day 70 1.95 211 0.07 0.24
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%5 45 K Day 45 3.72 3.65 0.11 0.77
HEEE Glu
#5 70 K Day 70 3.81 4,01 0.14 0.50
%5 45 K Day 45 0.89 0.87 0.02 0.78
LR Ser
#5 70 K Day 70 0.89 0.95 0.03 0.34
% 45 K Day 45 1.02 0.98 0.04 0.67
H& Gly
#5 70 K Day 70 0.97 1.00 0.02 0.63
%5 45 K Day 45 1.37 1.34 0.04 0.76
WA Ala
#5 70 K Day 70 1.33 1.48 0.04 0.06
%5 45 K Day 45 0.73 0.85 0.05 0.25
% e R Tyr
%5 70 K Day 70 0.84 0.84 0.05 0.10
%5 45 K Day 45 1.19 1.18 0.10 0.96
% & Pro
# 70 X Day 70 1.13° 1.362 0.06 0.04
5 RIS I R R IR LA B K IWUIR IR & = i CREREIEATD
Table 5 Effects of dietary proline on fatty acid content of longissimus dorsi
muscle in pregnant Huanjiang mini-pigs (n=8, fresh basis) %
i H E-pagctil R BRA P
S TE] Time SEM
Items Isonitrogenous control group  Proline group P-value
TN TR %5 45 K Day 45 35.35 36.24 0.74 0.58
SFA % 70 X Day 70 34.87 34.91 055  0.97
AR TR %5 45 K Day 45 64.65 63.77 0.74 0.58
UFA % 70 X Day 70 65.13 65.09 055  0.97
BTG TR % 45 K Day 45 41.60 38.06 1.25 0.17
MUFA % 70 X Day 70 39.59 39.43 139  0.87
Z AN g 107 R %5 45 K Day 45 23.05 25.71 1.05 0.22
PUFA %5 70 X Day 70 25.70 26.14 1.46 0.89
Z AN g 105 R/ %5 45 X Day 45 0.66 0.71 0.03 0.43
MRS R PUFA/SFA %5 70 K Day 70 0.74 0.76 005  0.83
% 45 K Day 45 0.32 0.33 004 088
®-3
%5 70 X Day 70 0.37 0.39 0.04 087
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%5 45 K Day 45 22.72 25.37 1.02 0.21

-6
% 70 X Day 70 25.32 25.75 143 0.89
% 45 K Day 45 85.75 80.56 9.60 0.80
®-6/®-3
% 70 X Day 70 73.85 70.45 5.25 0.76

SFA=C14:0+C16:0+C17:0+C18:0+C20:0,
UFA=C16:1+C18:1n9+C18:2n6+C18:3n6+C20:1+C20:3n6+C20:4n6+C22:6n3, MUFA=C16:1+C18:1n9+C20:1,
PUFA=C18:2n6+C18:3n6+C20:3n6+C20:4n6+C22:6n3, »-3 PUFA=C18:3n6+C22:6n3, ©-6
PUFA=C18:2n6+C20:3n6+C20:4n6.
3 W ®

GEYR S5 R AN 5 B . B B RS TR, S R IR LI E IR R, BT AR R BRRE
IR HE B TAE RS R . I M BRI 7y, AT LR T AR AR E SR U0t BEA AN
JE LI ARG o AR sz, — il Pl se B RIS R T A B ROAR L, 5 IS5 S IR 5 TR
B RIEAHKM, ImE N, oK S AR RE MY R B P AR IR TR,
W NE R UE T T IV IR & B WU S IR 2L B REAEHUAR TR A T fE, b LAk TR
grFe sl ® (WEREED W, EIRVIFTURDURBIILA SR H D8, AT as R,
GEE R IR, PRSI RS , SEUR 5 TOR IR BESE FO MR (4 i 7 2% 2 25 48 U WA i
R AT IR LA A ARG DT A0 UTAR, AR SR LI AR R B AR Bt S R I RE R YR
SETORI R IR i1k, ) LI, Iz BPE IR AN, B IR s>, B
W AR IERE 2N LI ZEKTREE, iU U A AT 6 LI ZE KDY, 5IEgRER45R
I AR EL, SR 4R35 70K IS J R 2 PO R MR 07 2 S 25 004 8 PA ORI B JE 4 B 25 BRI
R v S SRR A M T BRI D7 PR A A

JEE I T B MO R B R R i AR, AR5 IBMR IECE v s P el RIS s 3 A A ZH 41
ERAREAR. FTEL, REERIECE. F 5 O s THLAR KA RR IS L. Il
B R B B B A B 0, AR AT A S R . AR AR RN 2 1655
PR, AEE IR RS AR A D RIS, L P K N R S Aok 1) B SRR
BRI A TR RS SR 8 2 MRS SHLRACH, RESR R iR & i — AL E(NOD
(F18E 77, MINOJE ML A WEARTE B LA KSR ARG J LA KR B I B M s 115481, A
FEEER R, GERS R ARG, TR N 2 nT 8 I AR 4R 55 70 R I BRR% S S KL b T
A RN & 5. AT ERIEAERES, TEMNBEARET R MRS & &M, H
TR A T A 2 e, T BHARIHTRE &R & B 1, B BRI RS IR A I
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Effects of Dietary Proline on Body Composition in Pregnant Huanjiang Mini-pigs

ZHANG Ting' ZHAWei' TANG Zilong® KONG Xiangfeng'?*

(1.Key Laboratory for Agro-Ecological Processes in Subtropical Region, Hunan Provincial
Engineering Research Center for Healthy Livestock, Scientific Observing and Experimental
Station of Animal Nutrition and Feed Science in South-Central, Ministry of Agriculture, Institute
of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 2.Research
Center of Mini-Pig, Huanjiang Observation and Research Station for Karst Ecosystems, Chinese

Academy of Sciences, Huanjing 547100, China)

Abstract: This study was conducted to investigate the effects of dietary proline on body
composition in pregnant Huanjiang mini-pigs. Thirty-two pregnant Huanjiang mini-pigs on day
15 of pregnancy were randomly assigned into two groups with eight replicates per group and two
pigs per replicate. The pigs were fed the basal diet supplemented with 0.77% L-alanine
(isonitrogenous control group) and 1% L-proline (proline group), respectively. On days 45 and 70
of pregnancy, one sow per replicate was sacrificed to analyze the body composition, respectively.
The results showed that compared with the isonitrogenous control group, the fat percentage of

Huanjiang mini-pigs was significantly decreased (P<0.05) and the skin percentage had an

*Corresponding author, professor, E-mail: nnkxf@isa.ac.cn (rfEgmis FEID
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increasing trend (0.05<P<0.10) in proline group on day 45 of pregnancy; and the fat percentage
was significantly increased (P<0.05), the skin percentage had a decreasing trend (0.05<P<0.10),
and the content of proline was significantly increased (P<0.05) and the contents of arginine and
alanine had an increasing trend (0.05<P<0.10) of longissimus dorsi muscle in proline group on
day 70 of pregnancy. The fat percentage was significantly increased and the lean meat percentage
and skin percentage were significantly decreased in proline group on day 70 of pregnancy
compared with those on day 45 of pregnancy (P<0.05). These findings suggest that dietary proline
can increase the deposition of body fat and arginine in pregnant Huanjiang mini-pigs, and the
body fat deposition in mid pregnancy is higher than that in early pregnancy, thus it is beneficial to
the growth and development of fetuses.

Key words: proline; pregnancy; Huanjiang mini-pigs; body composition; amino acid composition
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