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ABSTRACT: The aim of this study is the investigation of the effect of Caesalpinia sappan Linn. heartwood powder
supplementation in diet on growth performance, carcass characteristic, meat quality and cecal microflora population in
broiler. A total of 240 1-day-old male broiler chicken were random divided to 5 group with 4 replicates of 12 birds of
each in a completely randomize design. Group 1, the chicks were fed control diet. Group 2, 3, 4 and 5 the chicks were
fed control diet supplemented with Caesalpinia sappan Linn. heartwood powder 0.25%, 0.50%, 0.75% and 1.00%
respectively. The results revealed that feed intake, body weight gain and feed conversion ratio were unaffected by
dietary group (P > 0.05). However, the inclusion of 0.75 and 1.00% Caesalpinia sappan Linn. heartwood powder groups
tend to be improved live weight (P = 0.08) hot carcass (P = 0.09) carcass dressing (P = 0.08) and reduce TBARs (P < 0.05)
when compare with control group. The Caesalpinia sappan Linn. heartwood groups tend to be reduced E. coli (P =
0.09) and the 0.75% Caesalpinia sappan Linn. heartwood group had highest lactic acid bacteria (P < 0.05). In conclusion,
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the optimum Caesalpinia sappan Linn. heartwood powder supplementation level in broiler diet for carcass
characteristic and meat quality improvement was 0.75%.
Keywords: Caesalpinia sappan Linn. heartwood; broiler; growth performance; carcass characteristic; meat quality
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Table 1 Ingredient and nutrient composition of the control diet

Composition (%)

ltem
0-3 Weeks 4-5 Weeks
Feed ingredients
Corn 52.69 60.75
Soybean meal (CP 44%) 33.40 28.32
Rice bran oil 5.80 4.72
Fish meal (CP 61%) 5.75 3.36
Fine limestone 1.13 0.40
Dicalcium phosphate 0.84 1.70
Sodium chloride 0.50 0.50
Vitamin-mineral premixs 0.25 0.25
total 100.00 100.00
Calculated chemical composition (%)
Metabolizable energy (kcal/kg) 3,200.29 3,200.37
Crude Protein 23.00 20.00
Crude Fiber 3.56 3.44
Ether extract 3.07 3.09
Calcium 1.00 0.80
Available phosphorus 0.45 0.52
Methionine 0.61 0.53
Lysine 1.30 1.08
NMSANEIANYUZYIN

msiudeyaiomdnsazenn vhnsenemisin 12 43lus antugulngiag 3 f sauvismue 60 f el minfiddnneu
31 Fauminuaae1vuesn wastaminenrdiendensen MntuUdnwURLdeEIzneuenwazeiuizaely laud Un des
avlnn vuazae wiagiu enuen anlu lasinsegn lufudewias ila duuavguiid nssunzuanseimzudt dha 18 5o uway
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N3ANEIAMANLLD
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wuATISENIALaAAN 1neds Pour plate
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pgsiltEdAYNISEdA (P > 0.05) (Table 2)

Table 2 Effect of Caesalpinia sappan Linn. heartwood powder on growth performance

Caesalpinia sappan Linn. heartwood powder (%)

Weeks 0.00 0.25 0.50 0.75 1.00 SEM P-value
Feed intake
1 17.31 15.53 14.83 16.27 16.68 0.32 0.11
2 58.08 62.43 61.59 60.50 62.88 0.94 0.54
3 71.93 70.04 71.67 71.67 73.07 1.19 0.97
4 145.06 146.15 150.00 150.62 148.83 1.38 0.70
5 136.53 135.60 127.92 146.34 149.20 2.88 0.11
1-5 3,002.34 3,008.21 2,982.26 3,117.80 3,154.63 25.75 0.10
Body weight gain
1 90.44 91.67 91.00 89.56 90.77 0.84 0.96
2 216.25 221.67 228.71 216.25 222.72 2.25 0.40
3 324.08 329.58 347.86 335.26 344.43 3.65 0.56
4 456.36 457.06 432.42 461.01 45392 5.26 0.48
5 521.90 514.09 465.10 534.85 596.34 15.97 0.12
1-5 1627.02 1614.06 1565.12 1636.94 1708.19 19.11 0.21
Feed conversion ratio
1 1.34 1.19 1.16 1.27 1.28 0.03 0.17
2 1.88 1.97 1.88 1.97 1.98 0.03 0.66
3 1.48 1.49 1.44 1.50 1.48 0.02 0.90
q 2.23 2.24 2.29 2.30 2.43 0.04 0.42
5 1.84 1.86 1.94 1.92 1.76 0.03 0.34
1-5 1.85 1.86 1.91 1.91 1.85 0.06 0.29

SEM = Standard error of the mean

AnwEYIN

Aa

NANMLASUNAUNIG 0.75% ag 1.00% duwilduvilvidmdniidia (P = 0.08) uwingingu (P = 0.09) wavumitn

a o 1

YINANKG (P = 0.10) dAngendnngumiuau nauiiaSunainiua1e 0.25% dwinviuasaediniinguduy q sgdideddgynig
@id (P < 0.01) (Table 3)
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Table 3 Effect of Caesalpinia sappan Linn. heartwood powder on carcass caracteristic in broiler
Caesalpinia sappan Linn. heartwood powder (%)

ltem SEM P-value
0.00 0.25 0.50 0.75 1.00

Live weight (g) 1,558.50 1,594.00 1,501.83 1,630.92 1,638.83 18.07 0.08
Hot carcass (g) 1,292.44 1,333.50 1,239.20 1,363.77 1,364.95 17.47 0.09
Carcass dressing (g) 1,137.98 1,182.08 1,088.27 1,195.96 1,204.61 16.00 0.10
Hot carcass (%) 82.89 83.61 82.46 83.60 83.29 0.21 0.36
Carcass dressing (%) 72.94 74.09 72.38 73.29 73.51 0.24 0.23
Carcass (% of hot carcass)

Whole wing 9.49 9.19 9.10 9.12 9.33 0.09 0.61
Drumstick 13.33 12.85 12.86 12.64 12.77 0.13 0.59
Thigh 16.11 16.36 15.33 16.72 16.56 0.21 0.26
Head and neck 7.06% 6.37¢ 7.19% 7.36° 6.84° 0.10 <0.01
Shank and feet 4.96 5.02 5.04 4.98 4.90 0.06 0.96
Pectorails major 18.58 18.55 19.04 19.08 18.83 0.19 0.88
Pectorails minor 3.87 3.82 3.89 3.73 4.02 0.06 0.69
Skeleton 23.77 22.46 21.93 22.19 22.14 0.26 0.18
Abdominal fat 1.81 2.13 2.07 2.18 2.23 0.07 0.37
Visceral organs (% of living weight)

Heart 0.62 0.55 0.62 0.61 0.59 0.01 0.31
Liver and gallbladder 2.24 2.07 2.27 2.19 2.10 0.03 0.32
Gizzard and proventriculus 1.85 1.80 2.04 1.76 1.83 0.05 0.56
Spleen 0.13 0.13 0.16 0.13 0.15 0.01 0.62
Intestine 4.67 4.60 5.00 4.65 4.51 0.07 0.27
Visceral organs 9.47 9.19 9.99 9.32 9.12 0.14 0.27

b, ¢ Means with different superscription within the same rows differ (P<0.05)
SEM = Standard error of the mean

Aunmiile

A1 pH veuiioonuasiideasinnd 45 ufindasinvosnguilaunauiung 1.00% dA1dindingueiua (P < 0.05)
(Table 4) usiliiumnsnsfunguiliaSursinusnangudu (P > 0.05) uazen pH vouiloondl 24 Falumdssi NG UMLETURILALANS
0.75 wag 1.00% ilA1 pH AndInguiitasunaunure 0.50% (P < 0.05) (Table 5) usilaiumnsnsiunguaunsLaznauTaTy
0.25% (P > 0.05) drudvoudef 24 Falumdsei wuindoasinnvenguiliadumsunusg 1.00% ferauadisniings

ATUANKAZNENTIESURILALNT 0.50% usilaiunnsinsiunguilasy 0.25% uag 0.75% (P < 0.05)
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Table 4 Effect of Caesalpinia sappan Linn. heartwood powder on chicken meat pH and color 45 minutes postmortem
Caesalpinia sappan Linn. heartwood powder (%)

Item 0.00 0.25 0.50 0.75 1.00 SEM P-value
pH 45 minutes postmortem
Breast 6.25° 6.18% 5.96 6.27° 6.25° 0.04 0.02
Thigh 6.64° 6.59 6.44 6.58° 6.51% 0.02 0.04

Color traits 45 minutes postmortem
Lightness (L*)

Breast 53.82 53.18 55.06 53.08 53.65 0.45 0.70
Thigh 52.60 52.97 54.56 53.04 52.44 0.35 0.32
Redness (a*)

Breast 13.73 14.72 14.45 14.54 14.24 0.18 0.53
Thigh 16.20 15.42 15.06 15.34 15.75 0.23 0.62
Yellowness (b*)

Breast 10.37 9.88 9.50 10.56 10.23 0.21 0.55
Thigh 8.00 8.14 7.87 8.64 8.93 0.15 0.12

b Means with different superscription within the same rows differ (P < 0.05)
SEM = Standard error of the mean

Table 5 Effect of Caesalpinia sappan Linn. heartwood powder on chicken meat pH and color 24 hours postmortem
Caesalpinia sappan Linn. heartwood powder (%)

Item 0.00 0.25 0.50 0.75 1.00 SEM Pvalue
pH 24 hours postmortem
Breast 6.142 6.04%b 5.83b 6.16° 5.99% 0.04 0.04
Thigh 6.48 6.44 6.36 6.49 6.40 0.02 0.12

Color traits 24 hours postmortem
Lightness (L*)

Breast 54.88 54.04 55.46 53.90 53.66 0.39 0.60
Thigh 54.322 53.09% 54.68° 53.10% 51.79b 0.34 0.04
Redness (a*)

Breast 14.29 15.07 14.62 14.79 14.51 0.18 0.75
Thigh 15.74 16.44 15.76 15.88 16.73 0.21 0.50
Yellowness (b*)

Breast 10.81 10.30 9.87 10.80 10.61 0.21 0.62
Thigh 9.10 8.26 8.59 8.94 9.00 0.15 0.44

b Means with different superscription within the same rows differ (P < 0.05)
SEM = Standard error of the mean

nsgayidethainnisviilian (Cooking loss) wuauuansndluieasinnvosnguiiiadunaunusng 0.50% lasdinng
Qiy,Lﬁﬂﬁ’]%ﬂﬂ’]iﬁﬂﬁ?gﬂu’mﬂ’jﬁmjugu 9 (P < 0.05) dauareendinduvedluiiuluile wuinufl 3 vesnsnaaos nauiedun
uAuRne7isERU 0.75% uaz 1.00% dareendinduvedluiornniinguaiunuuasnguiliasunaununing 0.50% (P < 0.05) wilsl
uanFsuNguTlERIRaLAUNTISER 0.25% (P > 0.05) TuTufl 5 nauilleiumauiusnsfiszsu 0.75% wag 1.00% Jeendindu
Tudleninnguiliasunauiudiesedudu 4 (P < 0.05) uiliuandrsiunguaiuay (P > 0.05) Tufufl 7 nduiltadumaudushadi
588U 0.75% waw 1.00% fidreontinduluidiosiniingudu 4 (P < 0.05) (Table 6)
Furugdunsdluldn

naasunsunushsdiuliuiliide £ coli fuulianasniinguaiuau (P = 0.09) wagnsiaiunaudussiisedy

0.75% vhlviuuafiGonsauaninluldfsnnningudu 4 (P < 0.01) (Table 6)
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Table 6 Effect of Caesalpinia sappan Linn. heartwood powder on drip loss, cooking loss, TBARS and Cecal microflora

population
Caesalpinia sappan Linn. heartwood powder (%)
Item 0.00 0.25 0.50 0.75 1.00 SEM p-value
Drip loss (%)
Breast 6.63 6.06 6.08 6.39 5.59 0.14 0.16
Thigh 5.96 6.23 5.09 6.31 4.85 0.30 0.44
Cooking loss (%)
Breast 22.31 21.73 23.11 2273 24.66 0.48 0.39
Thigh 22.02° 21.07° 26.62° 19.98° 21.41° 0.69 0.01
TBARS (mg MDA/kg muscle)
0 day 0.014 0.031 0.006 0.006 0.006 0.004 0.13
3 days 0.033? 0.024%b 0.033? 0.020° 0.018° 0.002 0.02
5 days 0.024%b 0.027° 0.028° 0.017° 0.019° 0.001 0.02
7 days 0.029° 0.029° 0.031° 0.020° 0.020° 0.002 0.03
Cecal microflora population (Log CFU/g)
E. coli 6.40 6.39 6.38 6.33 6.27 0.02 0.09
Lactic acid bacteria 3.97%¢ 3.75¢ 4.34b 4.992 4.40° 0.12 <0.01

b, ¢ Means with different superscription within the same rows differ (P < 0.05)
SEM = Standard error of the mean

ERRED)

mnmsdnmmaaiuuiuhmsluemslide wuildfnadeuiinaemnsiinu dndnifdutu waednsninuden
pwnadudwiing daudstunisfineves Eswara et al. (2017) nuiinisiasuansatnainununefiszsiu 300 wag 500 ppm
dsalsiUSnewnsiinu dwiinadlifiai LLazé’mwmsLU?{aummsﬂuﬁmﬁfﬂﬁaqaﬂjmejummm esanuursiiduda
voudiels! naliluguuuunsenaiidulsznevveadeolueggs msldasatadadunmevililndeannsngafuaseongudlddni
mslduuune Inesmnaunuiswslifinasoanvuzen uayliinass a* | b* LLazmigjigLﬁaﬁ’mﬂmsLﬁU%’ﬂm (Drip loss) U84
oonuauiifoarinandsannisen 45 unil uaz 24 Falus uinuinsiasunsuiudsiinasie pH Tnevitld pH veudeend 45
uniluag 24 Frluwmded uazidoasinnil 45 uiindein I pH dndimuey Wesmnansundauiiegluudushsdianasiilunis
anszuthmaluden MAetesiunsyuiunisinalalada (Glycolysis) waznglaiilelaiu@a (Gluconeogenesis) (Nirmal et al.
2015) oradmalviiUiinanglaalundundeatas wWeiansmelauuulildoondiau (Anaerobic respiration) Jafnnsauaafin
(Lactic acid) 34 vl pH luiloanas dwwalinisgaudeuiiainnisilian (Cooking loss) geninguaruau aonadasiy
n13Anw1984 Grajales-Lagunes et al. (2012) inuieududuresnsauanininadenssuiveaio msfnwadsdnuiinig
wsursluomsamsaannisiianiseandnduresladu (Lipid oxidation) luiilold denndoeiun1sfinuives Eswara et al
(2017) finuinguiliaiuansatnanuiudsauIsaanszdu Malondialdehyde (MDA) Tuidoidoduuazlald iosnundaud
AnautAlunsfiueyyadase (Nimal et al. 2015) Mstaduknudslugwsanansavilide £ coli fuduwuafidownsuaud
wnlanasmInnguAIUAY WagmsEduiiseiu 0.75% fUSinanuaiiSonsauaningsniingudu q esnanusauguauts
Tunsfudeuuaiise (Xu and Lee, 2004) uaziiauuaiiounsuuaninulreusndaumnnniuuaiiSounsuay (Nirmal and

Panichayupakaranant, 2015)
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MIESURILAURNTISeua 0.75 way 1.00 luansomns wualtiilhnniain ﬁmﬂfﬂmmju wagthmnenanues
frngandinguAluAy vildeendinduvedlusiuluile (TBARs) ﬁf’lﬂﬁﬂﬂ&jmwﬂu LLaSﬂq'uﬁLeﬁumuduﬂwﬁuu*ﬂﬁuﬁﬂﬁ
wuAfiSe E.coli fsnuliesniinguaiuny waymsiasussunushsiiseiu 0.75% fvsinaunuaiiensauaninluldfsgeniingy

3 9 (P < 0.05) Aty seAumstasunsunussivgalugnsomsinileds 0.75%
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