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Effect of dietary protein levels on growth performance,meat
quality trait and serum biochemical parameters in Wei pigs
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Abstract: [Objective] This study aimed to investigate the effect of dietary protein levels on growth
performance, meat quality and serum biochemical parameter so as to find the suitable dietary protein levels
of Wei pigs. [Method]) 24 healthy Wei pigs with weight of 35 kg were randomly split to 3 groups. The pigs
were fed by the automatic feeding system,and the consumption was recorded immediately. The trial was di-

vided into two stages (growing period:35—60 kg and finishing period:60—80 kg). The crude protein (CP)
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levels in growing period of treatments 1,2 and 3 were 180,160 and 140 g/kg respectively. The CP levels in
finishing period were 160,140 and 120 g/kg respectively. Blood samples of all pigs were drawn by Vacuum
tubes to determine the serum biochemical parameters and endocrine hormones. Meanwhile,4 pigs were se-
lected to determine the slaughter performance and meat quality. Three treatments had the consistent con-
tents of other nutrients except the crude protein. [Result] In 60—80 kg stage,F/G of treatment 3 signifi-
cantly increased to 7. 00 when dietary CP level reduced to 120 g/kg. Carcass trait of each group had no sig-
nificant difference (P>>0.05) except pH and L. pH of 24 h after slaughter of treatment 1 was significantly
lower than treatment 2 (P<C0.05),while L,,, value was significantly higher than treatment 2 (P<C0. 05).
The IMP content of treatment 1 was significantly higher than that of treatment 2 (P<C0. 05), while the
contents of unsaturated fatty acid (UFA) and monounsaturated fatty acid (MUFA) were higher than that
of treatment 3 (P <C0. 01). With the decrease of dietary CP level, the content of serum urea nitrogen
(BUN) descended. The BUN content of treatment 3 was significantly lower than treatment 1 and treatment
2 (P<C0.05) ,while thyroid hormone T; was significantly higher than treatment 2 (P<C0. 05). [Conclusion]
When the dietary digestible energy was 12. 77 M]/kg, the appropriate CP level for Wei Pigs was 140 g/kg.

Key words: Wei pigs;dietary protein levels;growth performance;meat quality;serum biochemical indi-
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Table 1 Ingredient and nutrient compositions of the experimental diets
K Grower phase A ] Finisher phase
JLH Trem 14 2 M 341 141 24 34
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
Ek/(g+ kg ') Corn 525.0 583. 4 642. 4 582.5 641.5 701.0
%k /(g + kg!) Wheat bran 178.0 170. 3 161. 6 172.0 162.5 153.2
THI/(g » kg™!) Soybean meal 257.0 204.0 151. 0 203.5 151. 0 98.3
L-#i & /(g « kg ') L-LysoHCl 0.0 1.2 2.5 1.2 2.5 3.9
ok DL-ZH & /(g » kg ') DL-Met 0.0 0.2 0.5 0.2 0.5 0.7
Ingredients TAM/ (g« kg V) Thr 0.0 0.7 1.5 0.6 1.5 2.3
&R/ (g kg ') Trp 0.0 0.2 0.5 0.0 0.5 0.6
K/ (g« kg™!) Premix 40.0 40.0 40.0 40.0 40. 0 40. 0
41t/ kg Total 1 000.0 1 .000.0 1 .000.0 1 .000.0 1 .000. 0 1 000. 00
A/ (T + kg™!) Cost 2. 82 2.76 2.73 2.74 2.73 2. 66
MALAEE/(M] » kg™!) DE 12.77 12.77 12.77 12.77 12.77 12.77
MEAR/ (g kg 1) CP 180. 0 160. 0 140. 0 160. 0 140. 0 120.0
WM/ (g ke ) Lys 9.7 9.6 9.5 9.5 9.5 9.6
IR KT R/ (g kg™ Met 2.5 2.5 2.5 2.5 2.5 2.5
Nutrientfevels %ﬁg@f e B /(e ke 5.5 5.3 5.3 5.3 5.3 5.2
TE /(g » kg™ Thr 6.6 6.5 6.6 6.4 6.6 6.6
OEfR/ (g kg ) Trp 2.1 2.0 2.0 1.8 2.0 1.9

AR AT R BUR R S BN N VA 16,9 J7 1U, Vp, 7.5 J1 1U, Vg 330 mg, Vi, 133 mg, Vg 31 mg, Vs, 88 mg, Vs, 55 mg, Vs,
0.32 mg, ¥ &E 5.5 mg,iZ R 165 mg, R 275 mg. MR 8. 8 mg. #iZ{ R 15 mg;Cu 3 360 mg,Fe 3 200 mg,Zn 2 600 mg,Mn 750 mg,
116.5 mg,Se 8 mg. 5 130 g. MW 22 g. 12 102 g; JEF WA T W BUREIT & E IR N - Va 13.4 J7 TU, Vp, 6.5 J7 TU. Vg 275 mg,
Vk, 133 mg, Vg 8.8 mg, Vg, 33 mg, Ve, 11 mg, Vg, 0.2 mg, YR 1.4 mg, 7z 135 mg, MR 220 mg, "R 6.6 mg, #i 2 iR 120
g/kg,Cu 550 mg,Fe 2 200 mg,Zn 2 600 mg,Mn 650 mg,I 16.5 mg,Se 6 mg,%5 130 g, @ 20 g, ¥k 95 g,

Note: The nutrients of per kg of the premix for growing period: Va 16. 9 MIU, Vp, 7.5 MIU, Vg 330 mg, Vg, 133 mg, Vg 31mg, Vg, 83

mg, Vg, 55 mg, Vs, 0.32 mg,biotin 5. 5 mg, D-pantothenic acid 165 mg,nicotinic acid 275 mg, folic acid 8. 8 mg,Lys 15 mg,Cu (as

copper sulfate) 3 360 mg,Fe (as ferrous sulfate) 3 200 mg,Zn (as zinc sulfate) 2 600 mg,Mn (as manganese sulfate) 750 mg,I (as

potassium iodide) 16.5 mg,Se (as sodium selenite) 8 mg,Ca 130 g, Total P 22 g,NaCl 102 g; The nutrients of per kg of the premix
for finishing period: VA 13. 4 MIU,VI)3 6.5 MIU, Vg 275 mg,VK3 133 mg,VB1 8.8 mg,VB2 33 mg,VB(i 11 mg, VE12 0. 2 mg,biotin

1. 4 mg,D-pantothenic acid 135 mg,nicotinic acid 220 mg, folic acid 6. 6 mg,Lys 120 g/kg,Cu (as copper sulfate) 550 mg,Fe (as fer-

rous sulfate) 2 200 mg,Zn (as zinc sulfate) 2 600 mg,Mn (as manganese sulfate) 650 mg,I (as potassium iodide) 16.5 mg,Se (as

sodium selenite) 6 mg.Ca 130 g, total P 20 g,NaCl 95 g.
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11.47 % (P>0. 05) , A A K 30 H AR 2 (K F UG
FEHKF(140 g/kg) NEH., IEH M, XM HAREHK
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BEAR (14,79 J6/kg) 43 B Eb 1 40 F0 3 414K 3. 52 % F1
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Table 2 Effect of dietary CP on growth performance of Wei pigs

A A TR BRI A/
A KB B 27531 Y H R/ g FHHRE R/ g AR 5 i L (Ot~ kg D
Stage Group ADG ADFI F/G Feed cost per
kg of gain
1 59370 23934260 4.04-+£0. 39 11.38+1.10
. /‘:Ek/ﬂ;ﬁ 2 5724119 2 3934436 4,20+£0. 50 11.60+1.39
Growing phase
3 5954115 2 2354378 3.76+0. 48 10.27+1. 32
1 462+163 2 5244698 5.59+0.60 Bb 15.33+1.64 ABb
2
. }]Eﬁ'ﬁﬁ 2 4484124 2 3734471 5.41+0.58 Bb 14.79+1.59 Bb
Finishing phase
3 391477 2 6964353 7.00+0.93 Aa 18.62+2.47 Aa

T B S5 AR ARG SR 38 3R R A 0] 22 53 35 (P<0. 05) W b AR RS 5 BE 3 7R 2 ) 22 Sl i 3 (P<<0. 0D . R &I,

Note: Different lowercase letters indicate significantly different (P<C0.05) and different uppercase letters indicate high significantly differ-

ent (P<C0.01) among the groups. The same below.
2.2 HMREEAKFEMEFITFEEFEESRE M
N A
i3 3 0] UL A LB A B0 52 R L BRI R IR
P B 2%55(P>0.05), W& HMREMHKFW
WEAIG » B2 BRI S 30 AT B T B 5

2.3 HIREZEBHKEXNIETIFE ARG

HH 3% 4 AT, BE HOAREE 1 ROKOF RO REAR T 4% &
SN pH, M pH EHI T &AL, H AR E A
KFH 160 g/kg B % 140 g/kg W 3 A pH.. fH i
FFH i (P<C0. 05) 5 4% 20 ] FE Mt 2k L 28 28 0 % L i
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Table 3 Effect of dietary CP levels on dressing percentage and carcass characteristics of Wei pigs in finishing period

251 R/ N JZJE/mm 1R JE /mm
Group Dressing percentage Skin depth Backfat thickness
1 75.5642.96 4,82+0.29 34, 1844.18
2 75.5541.76 4.80+£0.59 38.1841.86
3 74.3641.33 4.7240.41 35.9643.82

*4 HREBKXKEXNESIFEAREKOZ N
Table 4 Effect of dietary CP on meat quality of Wei pigs in finishing period

e pH pHo JERRR/ % AR N KRS/ % 54171 /N RIEAT B4y
Group ° Mill loss Cooking loss Drip loss Shear force Marbling score
1 5.93+0.50 5.53+0.16 b 10.99+2.74 20.8842.43 1.32+1.11 42.54425.13 3.25+1.50
2 6.15+0.22 5.91£0.16 a 8.10£5.04 19.38+3.61 0.6640. 22 52.83433. 38 4.2540.96
3 5.99+0. 23 5.64=+0.23 ab 8.20+4.05 20.53%+1.95 1.49+1. 67 38.19+7.27 4.00+£0. 82

(,f?ojliup L, A By Lo Ay Bay
1 39.5344. 81 7.334+0.98 9.70+0. 96 41.734+2.53 a 8.85+1.98 10.464+1. 89
2 33.3144.25 8.79£2.19 8.20£3.66 35.1343.33 b 8.0641.14 7.84%2.11
3 37.17+3.17 9.80+1.76 8.49+1.79 40.85+4.81 ab 7.69+1.87 10.99+2.09

ELABIRRWOM. L FRSEE A KRR B RREE; TAR LA 24 23 5IRRIB )5 1 A0 24 h il E{E.

Note:L.,A and B represent brightness,redness and yellowness,1 and 24 represent the measured value of postmortem 1 h and 24 h.
2.4 HREAKEMNEETFEINAGEHBRSE T 140 2 40 (P<0.05), 1 #H -+ /\Br-i-9-%4 2 1Y
SEA SHEEST 3IHP<0.05), 1 @M 2 HBY TN
MRS ATLLE ML 3 AHITHALA B ke - I0-7-0 R i % i 35 & T 3 41 (P<C0. 05) , HoAlh
MR & B T 2 2 (P<T0.05), TNBR-M-9-45  BRWiRR & e 4 4 R 0 3% 22 = (P=>0.05) .,
I3 B o<1 7N AN/ v ey o Y (U s T =
x5 BRBAKENEEFHEIATERRSENSN

Table 5 Effect of dietary CP on fatty acids in meat of Wei pigs in finishing period %

e W2 Fatty acid 141 Group 1 2 #f Group 2 3 #f Group 3
+ DU %EfR Tetradecanoic acid 1.3640. 28 ab 1.17£0.18 b 2.0540.76 a
+ H%ERR Pentadecanoic acid 0.05%0.01 0.1240.17 0.0540. 004
+ S5-I -9-45 18 Palmitoleic acid 4,.57+1.08 b 4.164+0.89 b 7.02+2.16 a
F75%tf? Hexadecanoic acid 24.97+2.11 26.98+3.95 30.38+3.42
+-t%Efiz Heptadecanoic acid 0.284+0.08 b 0.27+0.07 b 0.42+0.08 a
+ J\BR-I-9-45 R Oleic acid 4,74£0.74 a 4.547+0. 80 ab 3.58+£0.32 b
T+ N BEER Octadecanoic acid 14.9940.60 b 16.04+3.64 b 20.63+2.26 a
£IR-5,8,11,14-Z 1 f& PU A2 Arachidonic acid 2.09£0.71 1.87+0.39 1.88+0.51
A mE-7.10,13- =458 7.10,13-Eicosatrienoic acid 0.4740. 21 0.40+0.09 0.40+0.03

—+#-5,8,11,14,17-H IR

cis-5,8,11.,14,17-Eicosapentaenoic acid 0.27£0.09 0.20%0. 05 0.23+0.07
kiR Eicosanoic acid 0.404+0.05 b 0.364+0.13 b 0.644+0.17 a
7S B0 -7-45 R Cis-7-Hexadecenoic Acid 45.82+5.08 a 43.87+4.64 a 32.734+8.04 b
TR iR SFA 42.0442.86 Bb 44,9544, 04 ABb 54, 1746.15 Aa
A F g iR UFA 57.9642.86 Aa 55.0544.04 AaB 45, 83=+6.15 Bb
HORE AR 7 MUFA 55.13£3.36 Aa 52.5844.16 AaB 43.32=£6.41 Bb
Z N g iR PUFA 2.83+0.96 2.48-+0. 48 2.50+0.59

= 3R A AL LU IR U R PR R R O 194 06 T R A B I R i L v R MU TR TR R 0 T R A LR OR
Note: The results are indicated by the percentage of corresponding peak area of the fatty acid methyl ester in the total fatty acid methyl ester

peak area of total ion current chromatogram.
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M6 AU L1 IR LA R LT R &
i, 3 HIKZ 2 HEAR b 1T B LT IR

HREET 2 4 (P<<0.05); &4 IF 5 LA & i
WBEELERYAREEP>0.05), 2 HIKH D LFE
FABEIR W& = T HA 2 4 (P>>0.05),
2.6 BREAKEMNEETFELNFTELIERG
A
P T R A5 ALIF A I v SR R VR R
HAHRE LB E 2% 5 (P>0.05); L5 IR £ Ak
FEWEE H KA H7KF 9 BEAR T 08/ . 3 i R A
e W AL T A 2 4 (P<C0.05),
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Table 6 Effect of dietary CP on IMP and amino acids in meat of Wei pigs in finishing period
an (R scmmn mEmv wERG REWY HEWY WERY  WER/Y%  HERY% BER/Y
Group gIM§I§) Asp Th Ser Glu Gly Ala Pro Val Met

1 24 Group 1
2 4 Group 2

2.234+0.29a 2.024£0.07 0.97£0.02 0.83+0.02 3.72+0.10 0.87£0.03 1.1940.04 0.66+0.04 1.0840.04 0.5240.03
1.57£0.37b 2.17£0.10 1.012£0.04 0.8740.03 3.84£0.18 0.98£0.08 1.26+0.06 0.74%£0.07 1.17£0.04 0.50£0.02

34 Group 3 2.0240.15ab 2.0340.22 0.98£0.11 0.84£0.09 3.7640.40 0.91£0.07 1.21£1.13 0.694+0.11 1.11£0.13 0.53£0.09
WE D AE
B RRER/Y RER/Y MER/Y REER/Y mEm/v wEm/v mam/y e LR
Group Ile Leu Tyr Phe His Lys Arg AR/ R
’ ’ ’ EAA NEAA
141 Group 1 1.0440.03 1.784+0.05 0.7640.02 0.84£0.03 1.13+0.05 1.94£0.05 1,43£0.04 8.1640.25 12.6140.25
2 # Group 2 1.0940.05 1.86+0.08 0.7740.04 0.8840.04 1.24+0.03 2.0240.07 1.5140.06 8.51+0.32 13.36+0.58
34 Group 3 1.04+0.11  1.7940.20 0.7740.11 0.84£0.10 1.1940.16 1.9440.21 1.45+0.12 8.224+0.94 12.83+1.39

7 BREAKFEXNEEHFEOLFELERNZIN

Table 7 Effect of dietary CP levels on serum biochemical indicators of Wei pigs in finishing period

205 MEMA/(g-L7H JRZ %/ (mmol « L 1) WA/ (mmol « L™1)
Group Total protein Urea nitrogen Glucose

144 Group 1 78.1545.05 7.497+0.88 a 4,4040.90

2 ¢ Group 2 80.4742. 46 6.87+1.04 a 5.55+2.16

3 4 Group 3 79.6545. 30 5.5520.59 b 5.25+2.46

2.7 BREBKFEXIEE T F KR EE R R 0T
M 8 T LUF . £ 4L 3 AR R T B

MR HUIR IR R e e B3 22 57 (P=>>0. 05) . {H 2
IHARIRR Ty WERFHM|T 3 41(P<<0.05).

*8 HREAKEXNEBEITFEASWIIENZEIN
Table 8 Effect of dietary CP on endocrine function of Wei pigs in finishing period

20 3 RARZE Ts/(pmol « L1 AURAEZE T,/ (pmol « L) 52/ (pmol « L1 AZHRIRILZ/(pmol « L)
Group Thyroxine T; Thyroxine T, Insulin TSH
144 Group 1 4.05+1.26 ab 16.4242. 82 72.62439. 65 0.005 3£0.001 2
2 4 Group 2 3.0240.68 b 14.61+2.37 63.99428. 18 0.005 740,001 0
3 41 Group 3 4.7140.59 a 16.3941.16 94, 66437, 47 0.005 340.001 0
s W i 2 02 IR (R 58 SRR A R A 2 B AR P

3.1 BRF|AKEXMITFEEKEERNIZME
RZBTELRI UG R EE TR - AR H R R
FUBUACE I A S i i A R e . ARl g R
7R TR D T B L R 0 A% 4 U 1R K P A [ Y 2 A
B HKCE R AR A A AR KPR REC W E R . X
Myer 55 (305 25 S AH A . (ER 2 H O 1 KT
REAI ) 25 X AR 7 PR RE P AE B2 W . Tuitoek 45 B
FER T BRI H OB BT KT 400, B AR 5T 6 AL

oy H A S B IIURE A B X5 AR IR 58 R IE F Y
I EE R — 3, AE b, 7 AR K I AAC & #1140
g/kg B 2 3T A6 0 RH A BT 2 L0 AR 77 AR SR T
Hoft 2 g, B, DR 7 M R R S5 8 i AR 2
&L HREFKFELL 140 g/kg HH .
3.2 AMEBEAKENFHEREERMABRN
A
Kerr 28 BF 57 2 B L 2R FH 42 1 1k g A0 AR 15 6 e
il B A 2 P R T A L R H RS L a0 5 R A AR A £



5 10 4

B/ 45 R AT oF 154 A I P B PSR I 37 A L 9 o 9 52 i) 7

EH X P B AR H AR T A B AT
SR AT LA /D B0 ) fE S 40K L b 2 R sl B Y
JI S A R S B AR B 11 0 ) 2 L sl ™ B, 1 e A
AN 1 ) FH %6, (i 22 4% 1) 8 o DAIR D T XU B R ke
AT ol A A8 o 3 AR 3 56 1T 7 RIS H RS 2R 1K
-, X6} B SE RN IR 5 i 5 AN R 25 (P>>0.05)

I YU HOR AR 0 B A i AT R AR R R
I RS B RO e i R 1 S R A5 4 O =X AT
R R B . R E OGRS AR 1K X
PR ST 56 W) 1 0T 9 285 SR IR — 3. Goerl &1 5%
H AR AR 1 07K 7 X AR T 5 28 ~ 104 kg B PRI 4 JoT 11
SO 25 R R B 4 R R R T KT TT 5 1 A LA
R B AT SCk /0 A A O R B s Tuitoek 4571, H
R 1 57K - X AR pH R LI 7K 450 2% LIRS L Y (8
K HRATSIE B 8 52 1 5 {0 Ruusunen 250 ffF 5800
by HOAR R K OE SR K3 A B e, B R R
P10 7K P 1 B2 AT T 384 i K A8 R . AR 3 G 4 AR 3R
WL IE & 01 HORE K i 140 g/kg TH i ) 160
g/kg B, KB4 800 HRE A KFEH 120 g/kg
Fhi 3 140 g/kg B BTy T BB R RE X S
Wood 255 F1 Goerl 28 B 97 45 S — .

pH EA R R LRI I &5 28, B E R IR
TR P R W I e AR LR L R O B S AL IR B D
TEEE ENIIRE L B4 pH HBIL. K&
F1H ML BE 1S OB A 9 v 0 AR TR, 2 H R
FEHKFH 140 g/kg B = 120 g/kg B, b 1 A
Jal, pH EFEAR, KA pH 2 T B0A A6 B AR
(I ZRKTT, BT LA H RS F K 1938, 52 )5 24 h
F R pH A ST 5 J5 BRI T K 45 25 F0 L fH 56
FEARE Th . B ar DL, FF R AR B K P O 140
g/kg W) A BT AE.

3.3 HREAKEMNITFHEINANPERBRS=N
=A!

J 7 1R 20 B2 A8 8 TR 28 R A KU 1 R Al s L A
FROAN T TR 197 R 55 1 R R D R 1 B S e R . A
W R, Z2 R s 7 R 1 & it i o, 2577 AR U
MG R IERE YRR 2Z , 5 S A A P BT s LA
FRVRLRD T T TR 5 A TR N R U TR ) R v . L RO |
2tk EWIE A EE T . RE T E SR
FURE 107 R 22 04 Ji 7 AEL DA PRI JB 1) o B2 2% 1, 3 2 g I
o b, 22 T L3 . B T BRI T BT R R L
F T AN AR 7 R 2 it AR D R A R AR A
BRI AT REME R . AR ARG L AR R R RN B AN
TLFIRE TR & 4> 0L 3 2HA 1 iR, 2 M E

ARG 7 IR & it A I Rt A PRt B AR B B L H
WA HKF-LL 140 g/kg B,
3.4 HREAKFEXMNIFHENARNEFRMNIER

SENHN

JLTH TR 2 JUL PAT F 5 A ) i 2 4y I o 5 ) UL 1) L
TR R R A AL R R B 52 T
2 DA R AR S B v L PR R L R 1 e T
DASE A o i e ik . H &R VKA AR 2 &R N
AMRMBARIE T E R R 2P A o 75 0k
TR EFERR, SR ®RAE B XR
A SR 2 die 32 22 (0 e R W) Joit » B AT 0 A i A
2% R R AR R B M RR R A . AR R AR
B2 N &R H &R R A B 2 — K E LW EIR ZIRY)
A, Hodk w] 5 UH R Bl R 4 S % 1 i L A 1) ff
BRI R, A B i R AR A R AN I 2
FFREIL A v At 2% B R & & Xy T O 2 4
(P>>0.05), Ht, EIEHE B, HREE KN 140
g/ kg B XA IR 6 A %) 35 A — 2 B AR AR
3.5 HBMRZJEAKEIITFEMEENIBRHT M

RN A s d IR NG S Ve g R AWl
SR 557 5 IR A AR BT 2 A o v ] AR S AL A ) 21
SUER DU IE 7 1 A7 AT A2 1 4 2L 8% B i AR K
FREN . M b S AR R AR
S0 S SR VAR OC . BRSO R i T PR R
A5 H R A BT 5 5RO, S BRI T i R L R
TP o I T PR B A R L IR R UK, Uk
AL OB 10 0 ) 3 bR s DA 2 5 A R i
ARG 5 3 20 I PR 3R B B SR A PR AR
W H BB AR R R, IR E B H R
HAKFLL 120 g/kg HH.
3.6 HIRE AKX FAK BRI 88 B9 R M

B & % s M ALK 0 R U 2 BT OB S i
Jor A AR S R S A A () 2 B ) IR AR T . ALK B A
A1 JTTR 2 B R AT RO B R A, HOAS IR R R
Xof Ji 82 2R 4 6 AN B 1) SR SRR, R[] . Papas 255 &
PR R I B 2R v B B R AR 1 5 K B 1S i
e AR IEE M H R E A KB 120 g/kg
P ) 140 g/kg B I35 198 5 2R B BEAG fH AR
BEE UK 2 160 g/kg B, 1M 75 8 & 28 1k &
ETE B X A 2% 5 AT RE B A R R s R AL T
.

ML FAR IR 2 T, T, 7K 75 HIR BR 9y 8 1F
WEBEASEZEELHRRER T..T, g Wi 2
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