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Effects of low protein diets on growth performance,meat
quality and antioxidant capacity of pigs

ZHANG Junjie' ,ZHU Jialiang' ,REN Liquan®, MA Ruicong',
SHAN Anshan',SHI Baoming' , MA Qingquan'

(1 School of Animal Science and Technology , Northeast Agricultural University , Harbin, Heilongjiang 150030, China;

2 Heilongjiang Yabuli Forestry Bureau Company ,Yabuli , Heilongjiang 150631, China)

Abstract: [Objective] This study investigated the effects of low protein diet supplemented with amino
acids on growth performance,meat quality and antioxidant capacity of pigs. [Method) A total of 63 Duroc X
Landrace X Large White hybrid pigs with an average body weight of (24. 640. 95) kg were randomly divid-
ed into three groups of control (basic diet) ,low-protein group [ (crude protein level 1% lower than the
control) and low-protein group II (crude protein level 2% lower than the control). There were three repli-

cates in each group, with 7 pigs in each replicate. The experimental period of 105 days were divided into
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three stages according to weight. The first stage was 25 — 50 kg/head, the second stage was 50 — 75
kg/head,and the third stage was 75— 110 kg/head. The effects of low-protein diet on growth performance,
meat quality,antioxidant capacity and blood biochemical indexes in hybrid pigs in the conservation-growth-
fattening period was then investigated. [Result] There were no significant differences in average daily gain,
average daily feed intake and F/G among the three groups (P>>0. 05). No significant differences in minolta
color a* ,color b* ,color L* and cooking loss were observed among the three diets (P>>0. 05), while the
drip loss was markedly increased in low protein-diet [[ compared with control group (P<C0. 05). The su-
peroxide dismutase (SOD) activity in muscle of low protein | and [ groups was significantly increased
(P<C0. 05). Compared with control group,low-protein diet [[ increased the total antioxidant capacity (T-
AOC). Total cholesterol content in low-protein group [l was significantly higher than that in low protein
I group (P<C0. 05), while there were no significant differences in other blood indexes TP, ALB, TG,
HDL-C,LDL-C,BUN between three groups(P>>0. 05). [Conclusion] Low protein diets enhanced antioxi-
dant capacity of pork without having negative effects on growth performance, meat quality and blood bio-
chemical indexes in growing-finishing pigs.

Key words:low-protein diet;pig farming; growth performance;meat quality;blood biochemical index
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Table 1  Composition and nutrient levels of diets (air-dry basis)
5 1 BBt First stage 5 2 BB Second stage %5 3 BBt Third stage
) & A REA & A REA K& A REA
?!E AR WMITAH RAEIA AR WITAE RAMIA AR RHTH  AFI4
tem Low- Low- Low- Low- Low- Low-
Control protein protein Control protein protein Control protein protein
group | group |l group | group |l group | group |l
JikH Ingredients
EK/% Corn 64. 40 67.70 71.00 64,24 67.04 70.73 63.76 66. 95 70.18
K1/ % Soybean meal 20. 40 17.50 14.30 17.20 14. 60 11.20 13.90 11. 00 8. 00
KM/ % Rice bran meal 5.00 5.00 5. 00 7.00 7.00 7.00 9.00 9.00 9. 00
KM/ % Rice bran 5.00 5.00 5.00 7.00 7.00 7.00 9.00 9.00 9. 00
K/ % Soybean ol 2.20 1.61 1. 30 2.00 1.70 1.20 2.00 1.60 1.20
A8/ % Limestone 1.18 1.20 1.20 1.20 1.20 1.20 1.10 1.10 1.15
BERR S/ %6 CaHPO, 0.52 0. 54 0.55 0.16 0.18 0.20 0.13 0.23 0.31
Wi/ % Lysine 0.24 0.34 0. 44 0.20 0.28 0.39 0.13 0.23 0.31
EH M/ % Methionine 0.06 0.09 0.12 0.00 0.00 0.02 0.00 0.00 0. 00
% /% Threonine 0.00 0.01 0.03 0.00 0. 00 0.01 0.00 0. 00 0.01
Jh4 2/ % Tryptophan 0. 00 0.02 0.06 0.00 0.01 0.06 0. 00 0. 00 0.02
At/ % NaCl 0. 40 0. 40 0. 40 0. 40 0. 40 0. 40 0.50 0. 50 0.50
LIRS/ % Choline chloride 0.20 0. 20 0. 20 0. 20 0. 20 0. 20 0.20 0. 20 0. 20
FRK/ %D Premix 0. 40 0. 40 0.40 0. 40 0. 40 0.40 0. 40 0. 40 0.40
A1t Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
K2 Nutrient levels
fRufE/(M] » kg=1) DE 13.07 13.24 13.15 13.24 13.17 13.09 13.19 13.10 13.07
Hhe/(MJ « kg=!) NE 10.38 10. 38 10. 38 10. 38 10. 38 10. 38 10.38 10. 38 10. 38
HEA/% CP 16 15 14 15 14 13 14 13 12
fE /% Calcium 0.62 0.62 0.62 0.55 0.55 0.55 0.49 0.49 0.49
H#WE/ % Olsen-P 0.27 0. 27 0.27 0. 20 0. 20 0. 20 0.17 0.17 0.17
i tfE 11 7T 9 4k 22 STD amino acid
Wi/ % Lysine 0.98 0.98 0.98 0. 87 0.87 0.87 0.76 0.76 0.75
HE /% Methionine 0.32 0.33 0.33 0.24 0.24 0. 24 0.21 0.21 0.21
IR/ % Threonine 0.58 0.58 0.58 0.54 0. 54 0. 54 0.47 0.47 0.47
@M/ % Tryptophan 0.17 0.17 0.17 0.15 0.15 0.15 0.13 0.13 0.13

D FURAS A kg 20 RHE AL M8 30 mg, AR A 4400 TU AWK 0. 2 mg, 4E/EF Dy 500 TU 2 15 mg, AR E28 U A K Ks 0.5 mg AR
By 2 mg, 44 % By 5 mg, 44 £ B 4 mg, M 0.5 mg. 8l 6 mg. %k 72 mg, 4 6 mg. 4 72 mg. Al 0. 3 mg.f 0.2 mg,

) BRI RAL.

Note:1) The premix provided the following ingredients per kg of diet;nicotinic acid 30 mg, Va 4 400 IU, biotin 0. 2 mg, Vp, 500 IU, pantothenic acid 15 mg, Vi

28 1U, Vg, 0.5 mg, Vi 2 mg, Vs, 5 mg, Ve, 4 mg, folic acid 0. 5 mg,Cu 6 mg,Fe 72 mg,Mn 6 mg,Zn 72 mg,Se 0.3 mg,and I 0. 2 mg.

2) Nutrition levels were calculated values.
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Bl (feed/gain, F/G) .,
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2.1

Table 2 Effects of low protein diets on growth performance of pigs

EgE| pOpiicEAi| REA T4 IRE A T4l
Ttems Control Low-protein group | Low-protein group [l
¥ A K T & / kg Initial body weight 23.6443.97 a 25.3544.78 a 24.81+4.31 a
KKK T H /kg Final body weight 111.1948.61 a 113.38+12.68 a 111.82+12.19 a
S H R R/ (kg + k1) ADFI
5 1 By B First stage 1.4540.06 a 1.4440.05 a 1.4440.05 a
5 2 By Bt Second stage 2.534+0.14 a 2.55+0.13 a 2.54+0.11 a
2% 3 BBt Third stage 3.1040.09 a 3.1740.09 a 3.2540.08 a
i35 4= ) Full trial period 2.2540.09 a 2.2740.02 a 2.2740.05 a
T R R (kg » D ADG
% 1 By B First stage 0.6440.03 a 0.6640.03 a 0.6540.03 a
% 2 BBt Second stage 0.92+0.03 a 0.91+0.06 a 0.87+0.08 a
%5 3 BBt Third stage 1.0240.02 a 1.03+0.06 a 1.01£0.05 a
iK% 4] Full trial period 0.83+0.02 a 0.84+0.02 a 0.82+0.04 a
BE L F/G
5 1 By Bt First stage 2.2840.10 a 2.1840.05 a 2.2340.06 a
%5 2 BBt Second stage 2.76+0.06 a 2.804+0.07 a 2.94+0.14 a
5 3 BB Third stage 3.04-+0.10 a 3.06-0.08 a 3.21+0.20 a
iR 54 Full trial period 2.714+0.04 a 2.6940.03 a 2.7640.10 a

I AT BB AR M R P R 22 SR B35 (P>>0. 05) b A R FRE R R 22 53 1 % (P<<0.05) . Ffl.

Note:Same letters in the same row mean insignificant difference (P=>0. 05) , while different letters mean significant difference (P<Z0. 05).

The same below.
2.2 REAABMMEKX=ZTHEARNZ D
HH 3 A, 3 AN 2 AL R = oo Hs i A i 41
JEa® JEPE b S L YIC R E 2R (P>0.05),

R A 1 A9 TE K0 2 28 T X B 41 (P<<0. 05),
H 2 MEEAYRZERANREP>0.05), EEHE
1E 3 MR 2 | 2 78 i 3 (P>>0. 05),

*3 REQERMNEANRBZNE

Table 3 Effects of low protein diets on meat quality of pigs

i H Xt R 41 flRED 1T 4H REATH

Items Control Low-protein group [ Low-protein group [l
218 a 7.87+1.77 a 6.69+1.07 a 7.76+1.77 a
W b 6.29+2.13 a 4,6440.94 a 5.07+0.94 a
R L 51.19+3.51 a 48.51+2.12 a 46.37+1.40 a
K452 / % Drip loss rate 4.4541.44 b 5.54+1.13 ab 6.9340.59 a
KAWL/ % Cooking loss rate 30.1145. 14 a 34.2043.74 a 32.43+1.81 a
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Table 4 Effects of low protein diets on antioxidant capacity of pigs

=L popiisik REAT 4 flREE T4

Ttems Control Low-protein group [ Low-protein group [l
MEM/ (g L7 TP 4.1140.29 a 3.64+0. 40 ab 3.2640.10 b
CAT/(U+mg 1) 1.5940.37 a 0.92+0.53 a 1.934+0.73 a
T-AOC/(mmol » mg™ 1) 0.0640.01 b 0.0740.02 ab 0.1040.01 a
SOD/(U « mg™ 1) 76.31+4.16 b 84.6142.86 a 83.634+1.80 a

2.4 REQARIHRKRA=ZTHEMDEENLIERN
A
FHFE 5 AT AR 1 I 41k KR = 0 0% 10 s A
AU e i e FAREE A T 44 (P<<0.05), {HAY

FEREA . AEACH M =ER RN I
IR %% J Jig 25 F R ] st R0 R R VAR I B A 48 A L 7R
3N A ] 25 RN B3 (P>0.05),

£S5 REORRIEMKEMLIER I

Table 5 Effects of low protein diets on blood biochemical indices of pigs

L X iRl flREA T4 REBT4H

Items Control Low-protein group [ Low-protein group |
BEM/(mg e mlL- 1) TP 47.0941.20 a 43.164+5.52 a 44, 4442.55 a
FEMA/ (g« L) ALB 42.1145.40 a 36.2241.34 a 36.2545.89 a
il =@/ (mmol « L™ TG 0.4140.02 a 0.30+0.08 a 0.4140.14 a
S E EE/ (mmol « L) TC 2.21+0.18 ab 1.874+0.35 b 2.49+0.32 a
HHEENEE A EEE/ (mmol « L) HDL-C 1.784+0.14 a 1.7240.34 a 1.984:0.30 a
{1 % Ji5 8 2 14 IE [ 5/ (mmol « L71) LDL-C 0.4840.06 a 0.5740.10 a 0.6140.09 a
JRZE A/ (mmol - L) BUN 13.38£1.00 a 13.69£3.39 a 11.85£1.27 a
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