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U 2568 Aanisalinuseinalngaslivsuianisnangnsgeds
21,370 &1us (aunAuglassansuienn, 2568) sstagnaduuasaineseldfisuadituineasnsuou
10 waztdudiudidglunmstuiedoulaswgialunanuasnssuuazgnannssuseliles 1wy gamnssu
913dn T Lvdnaieindu 15ndad n1swlsgundnndniug uazn1srudeimsudiiu wigsnagnsaed
UNUMANAYABTEUULATYERLATANASTLATNIE NS UaFBINUAUAIIAUHILYB S UNSHAALRAY 72
umsleRlan3u (aunAugidesansurisn, 2567) lnsianzaaomsdnd Fshndudndiugeis 60-70% ves
Funuiioua Sediausuduiidndnansyu msndengnsommsiivaizaniutisenyans iloanduyu
Arensdad WshuludwdAgyueaadlusniniednd nnwaduszneumelusiu (David, 2023) lnaianz
Tugnsyremdaivln deaudeanislsiulugnsensns aznisiasuudadluautiseny Wegnsileny
diutu arududuresusiuluomsasidndiuiianas Turasfiviinaunisiuomssiugadunudify
msdamsseiulsiuliaunatueufoinisvesienedsdinnudifyogneds iesnmnanslaiulsiiu
\Auanudesmsiligadelusiulaglisniu wazthlugnstueenvedlulasiauluya Faduawmemdn
vesmaianaumiunardmansznusodawanden (Feddes et al., 2000) uonani sunundnlunissdngns
1A tnslangagauunaslusiu 1wy mndaumdesifisaigs mslilusiudummdiduiady
nsifisduyunskanlagliinysglond egnslsnu msdrdausinalusiulugnsemnsisniauluies
dsmaaudonisiyiulavesansiiiduiu widwianinudaaudussduiivangan fadunisdanis
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Yaasugns seludunwatull llinguszasdiednwinisanseaulusiulugnse nns deuszdnsam
nsLasediule wavAunLevesgnIYY

navasn1sanszaiulusiulugnsamsdaUsunanisiuld (Average daily feed intake ; ADFI)
Tao et al. (2025) l¥gnswug Duroc x Landrace x Yorkshire i 76.3046.57 Alan3u $1uau
50 ¢ wiadu 2 ngun1smaaea ngudl 1 normal protein (NP) Aonguiisueimisluszesil 1 (1-28 Yuves
nsvnans) 4TUsiuluomng 13.5% seoedl 2 (29-55 Yuveanisvaass) TlUsAY 12.5% uaznguil 2 nay
low protein (LP) Aonguiild3uemsluszosi 1 141UsAu 11.5% wayszozi 2 1IUsAY 10.5% wui
Uinmunmsiuldvasis 2 nay ladwandnaiunsadiinaenssegnisveass (Table 1) wag Kim et al. (2025)
1¥ansug Duroc x Landrace x Yorkshire Ynin 39.9340.080 Alany L?:EJ\‘]Ejﬂi 4 28y s3uEdl 1 early
growing (91¢ 0-4 §UA%) 289l 2 late growing (818 4-7 dUa9) 52897 3 early finishing (@19 7-11
dUami) szeEil 4 late finishing (87g 11-13 dUan) $1uau 210 1 Tnsutseenidu 6 ngunsmaaes ngu
1 11Usiu 14, 13, 12, 11% naudi 2 14lUsAu 15, 14, 13, 12% nquil 3 1SR 16, 15, 14, 13% nguil 4
T4lUsAu 17, 16, 15, 14% nguil 5 191UsAY 18, 17, 16, 15% uaznguil 6 1¥lUsAu 19, 18, 17, 16%
audwy wuhnisanusinalusiulugnsenms TuwiarszernadesUiinamsfuldliunneiunaada
(Table 2) 1¥uLAB2IAU Niyonsaba et al. (2023) ﬁl%’qmﬁui Duroc x Landrace x Yorkshire ¥awin
38.56+0.53 Lgﬁlﬂﬁjﬂﬁ 4 53z Szevil 1 early growing (91¢ 0-4 &Uah) szesdl 2 late growing (918 5-7
dUn9i) szeedl 3 early finishing (918 8-11 §Un1W) S8l 4 late finishing (91 11-14 dUA3A) S1uau 126
¢ udadu 6 ngunnsmeaes naudl 1 14TUsAY 14, 13, 12, 11% nguit 2 191UsAY 15, 14, 13, 12% nguil 3
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4lUsfu 16, 15, 14, 13% nquil 4 14lusAu 17, 16, 15, 14% nguil 5 1HlUsAu 18, 17, 16, 15% waznguil
6 TlUshu 19, 18, 17, 16% anuaau wunnsandsunadusiulugnseims TuusiayseeenTasaiUTan
nsnulaliunndaiuneadia (Table 3) aguladnnisanUsinadusiulugnsemns lidwadeusuiunisiu
1¢ Tt 3 umeaes wsznsaaUsinadusiuiliann Seuildnisaulaldunnsetu

Table 1. Effect of low protein diet on growth performance in late-fattening barrows

Trait Protein level p-value
NP LP
Phase | (days 1-28)
Body weight (kg/d) 107.3+8.85 107.8+9.19 0.834
Average daily gain (kg/d) 1.15+0.16 1.16+0.18 0.820
Average daily feed intake (kg/d) 3.85+0.31 3.97+0.47 0.762
FCR 3.37+0.33 3.40+0.27 0.869
Phase Il (days 29-55)
Body weight (kg/d) 135.5+10.31 138.6+11.10 0.312
Average daily gain (kg/d) 1.0540.12 1.14+0.18 0.036
Average daily feed intake (kg/d) 4.01+0.23 4.14+0.24 0.437
FCR 3.8340.15 3.64+0.32 0.260
Whole period
Average daily gain (kg/d) 1.10+0.11 1.15+0.15 0.150
Average daily feed intake (kg/d) 3.9340.24 4.05+0.34 0.549
FCR 3.58+0.21 3.51+0.23 0.626

PhaseT (d1-28) CP content = 13.5% for NP and 11.5% for LP, PhaseTT (d29-55) = CP content
=12.5% for NP and 10.5% for LP
Source: Tao et al. (2025)

navaINsansEaulusiulugnsamsiadnsNsaseiuln (Average daily gain ; ADG)

Tao et al. (2025) wui1 ngudilsienslusiuszduUn@ (normal protein, NP) wagnguillio1misd
flUsAun1ni1Und 2% (low protein, LP) fi§ns1n1siasqiivlnvosgnslisisiunisada (Table 1)
WulReafu Kim et al. (2025) Anuiinisanszduldsiulugnsenmns sasnisaiaivle anaaduun
Gumsa Tsgdulusiulugnsemnsuindu (Table 2) uag Niyonsaba et al. (2023) inuinisanseulusiu
lugnsemis snsinisiasqivlelduanseiunieadd (Table 3) Feaguladinisanusunalusiulugns
9115 lidswasednsnisiaiaiuln aenadesiunanis@nyives Wang et al. (2018) 1ilelUsAugaiu
ATUREINISUDIIINIEANT ansonawatazgninlatendile viegndueon megannsy videtdaans
ﬁqﬁumﬂﬁé’ﬂﬂiﬁuﬁqq Jslidwmasodnsnisiaseyaule



Table 2. Effects of different levels of dietary crude protein on growth performance

in growing-finishing pigs

Trait Protein level (%) SEM p-value

CP1411 CP1512 CP1613 CP1714 CP1815 CP1916 Linear Quadratic

Boby weight (kg)

4 wk 61.46 60.61 60.15 61.42 59.72 59.58 1.001 0.63 0.95
7 wk 81.37 80.84 78.63 82.85 80.16 79.04 1.203 0.72 0.87
11 wk 110.91 110.64 107.28 112.18 108.04 107.55 1.168 0.44 0.88
13 wk 117.79 115.75 115.43 114.67 114.47 114.60 0.351 <0.01 0.12

Average daily (g)

0-4 wk 769.40 741.40 721.80 767.40 706.40 702.40 13.326 0.17 0.88
a4-7 wk 975.89 991.07 947.86 1,048.53 965.46 954.96 24.298 0.88 0.62
7-11 wk 1,111.59  1,064.28 1,042.65 1,070.59 1,018.33 1,018.23 21.221 0.22 0.82
11-13 wk  964.44 1,168.89  973.86 801.11 986.77 953.33 47.612 0.44 0.76
0-13wk 926.83 903.43 898.64 889.64 887.26 889.14 4.185 <0.01 0.11

Average daily feed intake (g)

0-4 wk 1,887.80 1,834.80 1,869.40 1,978.60 1,824.40 1,850.40 27.241 0.85 0.57
4-7 wk 2,517 2,650.40  2,622.20 2,781.60 2,636 2,687 40.732 0.27 0.36
7-11 wk 3,157.40  3,125.40 3,323.57  3,235.60 3,234.60 3,261.60 31.907 0.26 0.50
11-13 wk 3,320 3,350 3,240 3,410 3,390 3,370 10.321 <0.01 0.21
0-13wk  2,717.38  2,725.75 2,868.20 2,796.77 2,767.86 2,778.61 25.130 0.50 0.25
Gain to Feed
0-4 wk 0.408 0.406 0.387 0.387 0.389 0.380 0.007 0.19 0.77
4-7 wk 0.386 0.374 0.361 0.379 0.368 0.354 0.008 0.35 1.00
7-11 wk 0.350 0.341 0.332 0.332 0.317 0.329 0.006 0.15 0.54
11-13 wk  0.290 0.349 0.300 0.235 0.291 0.283 0.014 0.15 0.54
0-13 wk 0.341 0.332 0.313 0.319 0.322 0.323 0.004 0.15 0.12

CP levels(%) : early growing, late growing, early finishing, late finishing

CP1411: 14, 13, 12, 11% CP1512: 15, 14, 13, 12% CP1613: 16, 15, 14, 13% CP1714: 17, 16, 15, 14%
CP1815: 18, 17, 16, 15% CP1916: 19, 18, 17, 16%

Source: Kim et al. (2025)

ijaemsaﬂixé’ﬁiﬂsﬁﬂuqmmmsdaé’ﬁmn’mﬂ?i&ummmi‘]uﬁmﬁnﬁ'fa (Feed conversion ratio ;
FCR)

Tao et al. (2025) wui1 nauiilsiemslususzduund (NP) uagnauiliemsAfilusfusninna
2% (LP) Smsrnsiasuemmnaidutmdndliiunnssiunieadd (Table 1) wWuReafu Kim et al. (2025)
wmfﬁizé’umiaﬂuqm3@wwﬂsﬁaé’mfmfﬁm?{suamﬁLflwfmﬁfﬂ&h Ldunnsnafiuneada nnngun1smeaes
(Table 2) Wulfgauiu Niyonsaba et al. (2023) wuinsgaulusiu duaseussd@nsninnislitornisly
wanFdiunnnaunIIMAaes (Table 3) agulddnszaulusiuluenmsans 14-19% Tugnaén 13-18% lugns
$u 12-17% Tuansquinedu uay 11-16% lugnsyudiaing lidwmadonisdsusmsidudiningy



W nlUsAULEINaf aALABINITVDIT NGNS lukdagssaen15asadule dmalidnsnisadeu
gnsduhningaliunnsnii

Table 3. The effects of different dietary crude protein levels on growth performance

in growing-finishing pigs

Trait Protein level (%) SEM p-value
14-11 15-12 16-13 17-14 18-15 19-16 Linear Quadratic
Boby weight (kg)
4 wk 59.25 56.72 58.39 56.26 59.53 56.92 2.800 0.94 0.94
7 wk 74.98 72.50 71.86 70.10 74.53 71.92 3.001 0.86 0.78
11 wk 102.27 99.84 97.12 94.08 96.78 94.04 4.012 0.56 0.34
14 wk 118.43 115.79 114.92 114.45 115.69 113.72 2.883 0.73 0.88
Average daily (g)
0-4 wk 738.95 646.60 708.84  638.10 747.96 664.29 41.675 0.89 0.83
5-7 wk 780.99 728.53 641.50  658.73 714.29 714.06 24 557 0.51 0.18
8-11 wk 952.66 991.13 907.94  856.46 973.30 780.98 20.219 0.12 0.26
11-14 wk  781.41 760.00 848.11 944.49 706.73 843.86 20.136 0.40 0.04
0-14 wk 813.43 781.57 776.60 774.44 778.45 750.80 13.851 0.33 0.88
Average daily feed intake (kg)
0-4 wk 1.87 1.77 1.81 1.63 1.75 1.68 0.091 0.60 0.84
5-Twk 2.65 2.49 2.61 2.32 2.61 2.51 0.102 0.23 0.96
8-11 wk 3.09 2.81 3.25 2.64 3.02 2.82 0.210 0.15 0.20
11-14 wk  2.89 2.86 3.20 3.25 2.90 3.19 0.041 0.16 0.25
0-14 wk 2.66 2.48 2.72 2.46 2.57 2.48 0.058 0.49 0.95
Gain to Feed
0-4 wk 0.39 0.36 0.39 0.38 0.42 0.39 0.006 0.19 0.85
5-7 wk 0.29 0.29 0.25 0.29 0.27 0.28 0.014 0.43 0.35
8-11 wk 0.30 0.31 0.28 0.30 0.32 0.27 0.018 0.25 0.87
11-14 wk  0.31 0.26 0.24 0.27 0.23 0.26 0.005 0.32 0.57
0-14 wk 0.31 0.31 0.29 0.31 0.31 0.31 0.004 0.57 0.41

CP levels(%) : early growing, late growing, early finishing, late finishing

CP1411: 14, 13, 12, 11% CP1512: 15, 14, 13, 12% CP1613: 16, 15, 14, 13% CP1714: 17, 16, 15, 14%
CP1815: 18, 17, 16, 15% CP1916: 19, 18, 17, 16%

Source: Niyonsaba et al. (2023)

navaInsanszaulusiulugnsamnsdonulunsa-a1e (pH)

Tao et al. (2025) Wu31 ngu normal protein (NP) uagngu low protein (LP) Armanudu nsn-ang
Tifianuunnaneiy (Table 4) WwulReaduiu Kim et al. (2025) (Table 5) wag Niyonsaba et al. (2023)
(Table 6) agUlsinunailusiuluansemis sening 14-19% luansidn 13-18% luansiu 12-17% luans
quedu way 11-16% Tuansyuraedine lidwaldaumiunsa-dsenie (pH) dannglundnidess
Wasudunsauaain vhlveudunsadusislunduiioanas ndwndaimeonduieasinszuiuns
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aaelnalau vauzfiilodndiinauinien nuiAaudunsa-ag veullednieglugisUseinm 5.4-5.8
iiledniilunsaunndu dwmansevusieaduazainisautiveais (aunimile unive1daudld)

wa°uaammﬂs:ﬁu‘[ﬂsﬁuiuammmwiaﬁ%aLﬁa (Meat color)
Tao et al. (2025) Wuin gy normal protein (NP) Wagngs low protein (LP) 1ANANET

(L) Awasdiilo red- -green (a%) Andvoaie yellow-blue (b*) lifauunneaeiu (Table 4) WwuReiuiu
Kim et al. (2025) (Table 5) waz Niyonsaba et al. (2023) (Table 6) agulainuTunalusiuluansenis
FEUIN 14-19% Tugnsidn 13-18% lugnsgu 12-17% lugnsyutnenu waz 11-16% lugnsyuyaeine
demasodvonile nsanasvesmmadunsa s (pH) Tuilednindiainnsinieis feauddysedves
dedniegnaunn nmsanaswesrmnndunsa-sie Avaneaumsanasin 7.0-7.2 8u 5.5-5.7 fiszeziaan
pFsnmaindei 24 alus feiAsludoansuesmnnaindsiaaiauiunsa-as lianasdoanasd

gyhliilodniifndnuadaaiuasiavtiiowns (Aun1mile unine1deuwlly)

Table 4. Effect of LP diet on carcass traits and meat quality in late-fattening barrows.

Trait Protein level p-value
NP LP

pH 24h 559+0.16 556+0.12 0.359
CIE value,L” 55.03+3.99 55.34+2.48 0.877
CIE value,a’ 17.19+0.94 17.45+0.69 0.606
CIE value,b’ 4.79+0.34 4.46+0.59 0.334
Physiochemical properties

Cooking loss (%) 16.51+3.96 14.54+1.81 0.278
Shear force (N) 36.10+4.89 38.57+4.93 0.477
Drip loss (%) 4.35+1.12 5.24+1.67 0.371

PhaseT (d1-28) CP content = 13.5% for NP and 11.5% for LP PhaseTT (d29-55) = CP content
=12.5% for NP and 10.5% for LP CIE L": luminance or brightness (varids from black to white) ,CIE a:
red-green component (+a=red,-a=green) ,CIE b": yellow-blue component (+b=yellow,-b=blue)
Cooking loss (%), Shear force (N), Drip loss (%)

Source: Tao et al. (2025)

wavasnsanseiuTusivlugasensrasnisgadetinlude (Drip loss)

Tao et al. (2025) Wui1n15 Nau normal protein (NP) Lagngy low protein (LP) ﬁhmsqauuﬁsnfw
Tuiilo Taflaruuandneiy (Table 4) WuLReafuiu Kim et al. (2025) (Table 5) uay Niyonsaba et al.
(2023) (Table 6) agulanUsmalusiulugnsenms sening 14-19% lugnsidn 13-18% lugnsyu 12-17%
Tugnsyuteiu wag 11-16% lugnsyutaaine lidswaserinisgapdeuh Weiuluidednd vdng A Actin
wae Myosin xasea1mudunsa-ae (pH) Tneaseitunissunladassaiiuiiessiunsn-ae anas

WsAuazagdeuuazduiuiu lunenduiu winAranudunse-ae adullsivagaaned duinldavy
6



LLazLﬁaQusﬁu (Ozturk et al.,2011) Wieldlusaulusmsanstu ladvhldmeanudunsadu-ae uananeiy
ynldlusaumaeandunsa-rs envanaswngy maldlsiugsaanmdunsea-ane Liflauunnsdnaiu
anuanansolunsguieaie dniussudamundunsa-ans vlfdefimuannsolunisduings uasi
iFsilnaoenaniilewiognein u vioun (aunmile unTinedousls)

Table 5. Effects of different levels of dietary crude protein on physiochemical properties in

growing-finishing pigs

Trait Protein level (%) SEM p-value
CpP1411 CP1512 CP1613 CP1714  CP1815 CP1916 Linear Quadratic
pH 24h 5.39 5.40 547 5.45 5.36 543 0.010 0.59 0.05
CIE value L
0 hours 53.14 51.41 50.97 51.78 52.69 51.38 0.767 0.81 0.69
3 hours 52.11 54.10 52.03 50.72 52.63 51.47 0.646 0.53 0.99
6 hours 52.12 53.57 50.47 51.21 52.53 53.40 0.665 0.78 0.35
12 hours 54.98 50.47 53.79 51.70 51.10 53.08 0.712 0.51 0.31
24 hours 53.64 51.23 53.41 52.23 5291 52.56 0.540 0.90 0.74
CIE value ,a*
0 hours 6.70 6.46 6.49 4.46 6.21 6.23 0.145 0.34 0.96
3 hours 6.70 6.31 6.33 6.34 6.57 6.33 0.063 0.41 0.27
6 hours 6.77 6.85 6.76 6.51 6.46 6.53 0.087 0.18 0.96
12 hours 6.67 6.85 6.65 6.54 6.23 6.42 0.280 0.61 0.96
24 hours 6.83 6.84 6.58 6.40 6.57 6.78 0.195 0.78 0.57
CIE value b
0 hours 13.84 13.67 13.43 13.35 13.54 13.38 0.066 0.08 0.22
3 hours 13.53 13.69 13.57 13.82 13.59 13.77 0.072 0.46 0.86
6 hours 13.65 13.63 13.64 13.67 13.69 13.63 0.061 0.96 0.93
12 hours 13.36 13.56 13.42 13.66 13.91 13.59 0.148 0.47 0.78
24 hours 13.54 13.57 13.42 13.62 13.39 13.73 0.070 0.70 0.48
Physiochemical properties
Cooking loss (%) 30.16  31.95 32.17 31.95 32.37 32.35 0.346 0.11 0.30
Shear force (N) 39.96 59.82 46.28 61.17 48.98 54.82 2.641 0.27 0.25
Drip loss (%) 7399 73.83 73.97 73.37 77.35 72.90 0.508 0.65 0.57

CP levels(%) : early growing,late growing,early finishing,late finishing

CP1411: 14, 13, 12, 11% CP1512: 15, 14, 13, 12% CP1613: 16, 15, 14, 13% CP1714: 17, 16, 15, 14%
CP1815: 18, 17, 16, 15% CP1916: 19, 18, 17, 16%

CIE L: luminance or brightness (varids from black to white) ,CIE a: red-green component (+a=red,-
a=green) ,CIE b’: yellow-blue component (+b=yellow,-b=blue)

Cooking loss (%), Shear force (N), Drip loss (%)

Source: Kim et al. (2025)



Table 6. The effects of different dietary crude protein levels on carcass characteristics

Trait Protein level (%) SEM p-value
14-11 15-12 16-13 17-14 18-15 19-16 Linear Quadratic
pH 24h 5.57 5.94 5.57 5.57 5.58 5.57 0.0525 0.36 0.48
CIE value L’
0 hours 34.51 33.58 39.94 35.32 35.98 38.44 1.759 0.57 0.89
3 hours 35.63 30.30 38.89 41.38 40.41 36.73 1.042 0.22 0.15
6 hours 44.54 41.29 42.64 42.50 44.79 41.93 1.219 0.92 0.85
9 hours 39.00 39.54 37.71 39.10 45.00 40.60 1.446 0.42 0.85
12 hours 34.44 38.23 38.46 39.84 44.00 33.06 1.340 0.62 0.27
24 hours 38.37 39.20 40.11 42.14 38.19 38.69 1.394 0.98 0.55
CIE value a°
0 hours 2.78 297 2.73 2.40 2.33 2.21 0.178 0.20 0.84
3 hours 4.71 4.30 4.03 3.35 4.14 3.96 0.255 0.39 0.38
6 hours 4.01 3.93 3.32 3.79 3.47 a.27 0.144 0.89 0.10
9 hours 3.12 3.55 3.11 3.37 3.16 3.43 0.134 0.82 0.96
12 hours 3.95 3.94 3.52 3.48 3.74 3.90 0.163 0.81 0.39
24 hours 4.29 4.83 3.66 4.03 5.11 4.00 0.147 0.71 0.74
CIE value b’
0 hours 9.00 8.67 6.78 7.58 8.19 7.97 0.383 0.48 0.25
3 hours 9.04 9.19 0.75 8.23 7.56 9.59 0.277 0.45 0.14
6 hours 9.36 8.97 8.85 8.32 7.96 9.41 0.243 0.52 0.15
9 hours 9.45 9.95 8.97 9.11 8.82 9.66 0.245 0.68 0.45
12 hours 9.91 9.55 7.75 9.68 9.48 8.74 0.299 0.50 0.49
24 hours 12.60 9.50 9.29 9.20 10.01 9.42 0.215 0.68 0.43
Physiochemical properties
Cooking loss (%) 32.44 31.99 36.7 35.94 31.68 31.33 2.448 0.90 0.39
Shear force (N) 31.47 34.72 32.35 27.46 33.14 30.01 0.842 0.30 0.98
Drip loss (%) 62.38 67.60 63.43 65.49 62.44 67.80 0.978 0.50 0.81

CP levels(%) : early growing, late growing, early finishing, late finishing

CP1411: 14, 13,12, 11% CP1512: 15,14,13,12% CP1613: 16,15,14,13% CP1714: 17,16,15,14%
CP1815: 18,17,16,15% CP1916: 19,18,17,16%

CIE L: luminance or brightness (varids from black to white) ,CIE a: red-green component (+a=red,-
a=green) ,CIE b’: yellow-blue component (+b=yellow,-b=blue)

Cooking loss (%), Shear force (N), Drip loss (%)

Source: Niyonsaba et al. (2023)
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