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Effect of tamarind seed meal as an ingredient in Thai native chicken diets
on production performance, carcass quality, and caecal microbial
population
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ABSTRACT: The purpose of this study was to determine the effect of Tamarind seed meal (TSM) on the production
performance, carcass quality, and caecal microbial population in Thai native chickens. A total of 120 mixed-sex
Pradu Hang Dum breed chickens of 4 weeks old were used in the experiment. Chickens were randomly divided into
three groups of 40 heads each and assigned to one of the three treatments designated as T1, T2, and T3. Each
treatment was replicated 4 times with 10 chickens per replicate. Group 1 (T1) received with basal diet (control
group), Group 2 (T2) and 3 (T3) received diets containing with Tamarind seed meal (TSM) 5 and 10%, respectively.
The results revealed that using TSM at 5 and 10% for feed formulation had no effect on the Thai native chickens'
production performance, carcass quality and meat quality such as water holding capacity (WHC) and shear force
value (P>0.05), and also including the amount of microorganisms in the caecal. However, the liver percentage of 5
and 10% TSM groups were 1.64 and 1.62%, which were significantly greater than that of the control group at 1.49%
(P<0.05), and both levels of tamarind seed resulted in an increased percentage of intestinal weight (P<0.01).
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Table 1 Ingredients and calculated chemical composition of experimental diets (DM basis)

Ingredient 4 - 6 weeks of age 7 - 16 weeks of age
Ingredients prices Tamarind seed level (%) Tamarind seed level (%)
(THB/kg) 0 5 10 0 5 10
Ground corn 9.50 51.00 48.87 4592 66.37 64.27 62.17
Tamarind seed meal 5.00 - 5.00 10.00 - 5.00 10.00
Rice bran 10.50 21.98 20.00 18.95 16.00 14.00 12.10
Soybean meal (45% CP) 13.45 20.59 19.70 18.70 12.00 11.10 10.10
Fish meal (50% CP) 38.00 3.50 3.50 3.50 3.00 3.00 3.00
Monocalcium phosphate 15.00 1.15 1.15 1.15 1.50 1.50 1.50
Lime stone 65.00 0.75 0.75 0.75 0.75 0.75 0.75
Salt 5.00 0.50 0.50 0.50 0.10 0.10 0.10
L-Lysine 45.00 0.11 0.11 0.11 0.09 0.09 0.09
DL-Methionine 68.00 0.17 0.17 0.17 0.08 0.08 0.08
Premix" 48.00 0.25 0.25 0.25 0.11 0.11 0.11
Total (kg) - 100.00 100.00 100.00 100.00 100.00 100.00
Costof feed formula (THB/kg) - 12.22 11.94 11.66 11.60 11.32 11.04
Calculated nutrient composition (% air dry)
Crude protein (%) 18.00 18.00 18.00 14.43 14.43 14.44
Crude fat (%) 5.57 5.36 5.25 5.10 5.02 5.00
Crude fiber (%) 5.63 5.46 5.38 4.70 4.52 4.36
Metabolizable energy (Kcal/kg.) 2919 2914 2904 3040 3035 3030

Y Premix supplies (per Kg premix), vitamin A 2,000,000 U, vitamin D3 400,000 IU, vitamin E 3,500 IU, vitamin K3 0.18 g, vitamin B2 0.8g,
vitamin B6 0.56g, vitamin B12 2 mg, Panthotinic acid 1.89 g, Nicotinic acid 4 g, Follic acid 60 mg, Blotin 18 mg, Coline 95g, Copper 2 g,
Manganese 16 g, Iron 12 g, lodine 120 mg, Zinc 16 g, Cobalt 60 mg, and Selenium 32 mg.
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I@Sudauzanu 10% Juuildusininguiildsu 5% wavnguaiuau (P>0.05) e uananeuwusiuilsiildsuainnis
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Table 2 Productive performance and cost benefits of Pradu Hang Dum chickens fed with TSM

ltems T1 T2 T3 SEM P-value
Initial weight (g/chicken) 374.79 369.83 367.62 3.195 0.687
Final weight (g/chicken) 1925.39 2031.35 2022.79 24.045 0.131
Weight gain; WG (g/chicken)
4 - 6 weeks of age 377.79 408.70 41091 7.629 0.137
7 - 9 weeks of age 366.38 384.74 390.33 6.278 0.288
10 - 12 weeks of age 384.91 432.45 434.87 10.993 0.102
13 - 15 weeks of age 421.50 435.61 419.04 14.870 0.905
4 - 15 weeks of age 1550.59 1661.52 1655.16 24.800 0.114
Feed in take; FI (g/chicken)
4 - 6 weeks of age 1134.68 1210.13 1208.73 17.443 0.124
7 -9 weeks of age 1565.65 1583.03 1622.00 18.403 0.484
10 - 12 weeks of age 1759.32 1873.73 1889.31 30.988 0.179
13 - 15 weeks of age 2286.04 2390.64 2332.50 30.789 0.419
4 - 15 weeks of age 6745.71 7057.55 7052.55 70.660 0.110
Feed conversion ratio; FCR
4 - 6 weeks of age 3.01 2.96 294 0.058 0.897
7 - 9 weeks of age 4.29 4.11 4.15 0.054 0.427
10 - 12 weeks of age 4.58 4.33 4.38 0.112 0.685
13 - 15 weeks of age 5.46 5.54 5.63 0.159 0.925
4 - 15 weeks of age 4.35 4.25 a.27 0.053 0.767
Feed cost of 4 - 6 wks of age; (THB/chicken)" 13.87 14.45 14.09 0.181 0.461
Feed cost of 7 - 15 wks of age; (THB/chicken)? 65.09 66.19 64.52 0.587 0.541
Total feed cost; TFC (THB/chicken) 78.96 80.64 78.61 0.690 0.481
Selling prices of live chicken (90 THB/kg) 173.28 182.82 182.05 2.164 0.131
Returns from investment; RFI (THB/chicken)” 54.33 62.18 63.44 2.082 0.154

Y Feed cost of 4 - 6 wks of age (18% CP) = (Fl at 4 to 6 wks of age x Cost of feed formula)
? Feed cost of 7 - 15 wks of age (14% CP) = (Fl at 7 to 15 wks of age x Cost of feed formula)

3/ Returns from investment = [Selling prices of live chicken — (TFC + Price of live chick; 40 THB/chicken)]
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Uz 5 uay 10% A1 1.64 uay 1.62% Fegaunninguatuauiiden 1.49% (P<0.05) wesiudveaiy wile Auluusiaz
naunaastlifiauuanseiu (P>0.05) uazainnisnaasiasidnuin lnuszguemildsuniauzonlugnsoimns e

Wasigusdiuminanldwindu 3.37 uaz 3.26% FalAmnninguaiuauiien 2.73% (P<0.01) Awanslu Table 3

Table 3 Carcass traits and retail cuts of Pradu Hang Dum chickens fed with TSM

ltems T1 T2 T3 SEM P-value
Live weight; LW (g/head) 2400.41 2414.16 2403.33 3.608 0.284
Dressing (%) 69.87 70.82 70.20 0.204 0.155
Wing (%) 12.76 12.87 12.77 0.060 0.757
Drumstick (%) 16.80 16.91 16.81 0.099 0.913
Thigh (%) 16.82 16.68 17.07 0.145 0.581
Pectoralis major (%) 15.68 15.69 15.71 0.057 0.977
Pectoralis minor (%) 5.55 5.69 5.61 0.029 0.157
Neck and head (%) 6.90 6.74 7.10 0.110 0.466
Feet and shank (%) 4.27 4.42 4.44 0.059 0.482
Liver (%) 1.49° 1.64° 1.62° 0.028 0.040
Spleen (%) 0.31 0.33 0.32 0.019 0.976
Heart (%) 0.46 0.51 0.47 0.013 0.281
Gizzard and proventriculus (%) 2.34 2.40 2.38 0.023 0.637
Intestine (%) 2.73° 3.37° 3.26" 0.097 0.002
Skeleton bone (%) 29.97 30.91 30.01 0.386 0.574

b indicated the difference within a row was significant (P<0.05)
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nguAaUAY (P<0.01) daudarmannsalunsduiwondefinsaaneiduinsgydetivasiving (OL) Wedidusd
msqiyLﬁaﬂfwmnmiﬂssﬂaum‘mssm (GL) LU@%L@?juﬁﬂ'ﬁQ@Lﬁaﬁwmwaamasma (TL) uazds (BL) wud ﬁaaémﬁalfinﬂ
nalladfaruuandiedu (P>0.05) Selvnadudentuiumusindudeflinuauuandrmedilunnngunmanos
(P>0.05) fauansly Table 4

NanTIATIEUSINAAUnISTulddY o TARldsuomsifideuzvmdudiulszneuiisedu 5 uag 10% 3
U311a8uEEngy Lactic acid bacteria (LAB) fidaindungueauvieiidulssloviseszuumaiiuemmsviniu 8.44 uay
8.39 log CFU/s. %aﬁLLmIﬁugdm'ﬂmjmmuquﬁﬁﬂ%mm LAB wihifu 8.26 log CFU/g (P>0.05) daunausunende Escherichia

coli (E. colp) Tunguenuauduwiliugesninguiildudauzuulugnsemis (P>0.05) Auanslu Table 4
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Table 4 Meat quality and caecal bacteria counts of Pradu Hang Dum chickens fed with TSM

ltems T1 T2 T3 SEM P-value

PHas i 6.29 6.26 6.27 0.035 0.941
PHag s, 5.67° 5.78° 5.86° 0.026 0.002
Water Holding Capacity (%)

Drip loss (DL) 4.97 4.63 4.22 0.223 0.422

Grilling loss (GL) 19.88 19.46 19.07 1.351 0.974

Thawing loss (TL) 2.49 2.29 2.21 0.099 0.529

Boiling loss (BL) 20.07 17.07 15.71 1.123 0.286

Total loss"” 22.57 19.36 17.93 1.109 0.227
WB Shear force (N) 27.93 23.92 22.33 1.892 0.495

Caecal microbiota type
Lactic acid bacteria ( Log CFU/g) 8.26 8.44 8.39 0.154 0.903
Escherichia coli( Log CFU/g) 7.52 7.71 7.50 0.116 0.750

b indicated the difference within a row was significant (P<0.05)

Y Thawing loss and Boiling loss

50l

wiaauzvwasaliduunawesingivemsdmiulniugussgumae lads 5-10% lnglifinansznuseuua
AsAues dndnifindy warsnsinsasuenmsduile (P>0.05) aeandesiunuidoves Balaji et al. (2013) i
seeud1 malfiudauzenn 10% uazsiwdauzausmiuoulelugasemnsiidebidmansenudertminfifiatudle
Wiguiiguiungualuay v Aengwanich et al. (2009) l¢51891uih msiaSuansataanudauzaaluomnsindodus
91y 28 - 49 Tu lddwmansznusoUsunaunsiuemis snsnsasaiuladeiu uardnnsdsue e duimiingves
lade ailordomnudauzauiauda Saaemaasunadunadonvesuvaslusiufigauludensnosilufisniu
vrevdia Tusfu Indusmanilse (polysaccharides) 1iely uaxdiindiluda wanlauoes (polyphenolic flavonoids) fandlunis
Fueyyadasy wonnidsdlalelul (\ysozyme) uanlmmoTu (lactoferrin) Suglulnaydu (immunoglobulin) 7Ly
Useloainesenieniy (Marathe et al., 2002; Aengwanich and Suttajit, 2010; Sahoo et al., 2010) yonanianuzny
Sadwandunuate s lnsnaunaaesinuin msldiudauzen 10% lUanIMTANNTOANAUYLAEIYNT dana il
flsanmsnelafidinganicmnngunnass deaenndesiu Nunoi et al. (2019) Asauit msliudauzaumaunusidag
2AU 30, 60 waz 100% Tugnsemmsiuredailifuyuatemsanasuaslidmansenudenisnda winisldudnugyy
msldognaszdnse s Instawzluenmsdnitn Weswnluwdauraudiansunuiiu (tannin) wazansdud m3vdu (trypsin
inhibitor activity; TIA) t0usu (Sahoo et al., 2010) Faansmariazdudimsianureseuleifidiedeseims taun v3uTu
(trypsin) woan axluad (o - amylse) wa lawa dipase) dsmalvisnanigldsuansemsietluldusylonildanas wax
denansznuresnsinislaseAule (Palliyeguru et al., 2011) agndlsAmulunsnnassaded tadnsiwdeusamansiiu
nszurunstiaudounswihluld Suihldudausenivsuiaunuiy lna wavansdud wmsuduanas (Oluseyi and
Temitayo, 2015) Fauaniuléin annsalfudnusunuiandnlane 10% Tuanse1ns nelddwansenuroaussnnInnis

nanvasbniiuiios
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Wesidwimnuasdudiusinusmesdn des azlnn anuen ontu ae 1 uwda wh dha wls Ausazlasinszgnuedln
Tunnnguveasdlaifanuuandeiunieada (P>0.05) lngannisnaaesralasidudyniifidngeiuagduiusivinminddin
flousi1 (Omojola et al., 2004) agnslsinulunsneasnssll wud susazaldlnnguildsumanuzuy 5 uag 10% dAgs

ndnguauay (P<0.05) Fewaidullufiamadiendu Duwa et al. (2014) isnenuin mslddundosluiudusauiuudn

a

uzanlusedudl 5, 10 uar 15% luewnsliide dewaliduvefidudsuiiadu iomnassudwiviuiteglumdousyud
KasonIsaAn1sgeroMslasianelUsiu uarassudwiududdsalidunaraldfunalgiu mmsAansnssdums
wdnoulwiv3udu warlalun3udu (chymotrypsin) lifeanynunn (Erdaw and Beyene, 2018)

nénidentienveslinnngunnaesdid pH wdssind 45 uniifianegluti 6.26 - 6.29 Flsifinraumneneiu
(P>0.05) aanndosfius1Baumad Promket et al. (2016); Bungsrisawat et al. (2018) fiwud1 A1 pH, vouielriundve (@
itug KU) uaglngnuauiiudiesine fieneaglugae pH 6.00 Tnsnadenariuansisrnauduunivesnd e ownvued
FAnndaiifovsiien pH Uszana 7.2 (Strydom et al., 2016) daunan pH 7 24 %Iuﬂunﬂﬂﬁjumaaaﬁma@uﬂm 5.69 -
5.87 @onARBITUTIBITUTAS Guan et al. (2013); Jaturasitha et al. (2016) 1891097 pH 24 a3 veuilelindusinazey
Tugas 5.77 - 5.88 Fadunaiiosannsifianisazsauvesnsauania (lactic acid) Au191nnszurunisaatslnalalay
(glycogen) wuulsildeandiaunisluie Tnsanuulsusiuasnsaialdvarstase ldun anueIoaaindadas anm
gfienna nsvuds uagandumenlunssuiuntsei (Zhang et al, 2009) lasngunaaosiilfiudnuzanlugnsoimsi 2
nauiulinan pH qendinguaiuRu (P<0.01) sisilenaiiesnin Tuszudarsdrdgymatesina wu arslndfluea
(polyphenols) ﬁLﬁuaﬂiﬁwua%aéaiz (antioxidant) Ssansdfayiannsatiananunisaananzdundenlulriield
(Aengwanich and Suttajit, 2010) ag13lsAn1a wnen pH 24 %@Imgammé’mmms@h azﬁﬂﬁﬁaiﬁﬁmqm%Lﬁu%’ﬂmégu
a4 megqﬁum%ﬁﬁﬂﬁﬁaﬁﬂﬁummmmﬁfyﬁdﬂﬁa waziiloliasiidaan (DFD) warvauziienfumnilelafidn pH 24
Falussn avannsavilndelmfuinnlildundy uirdsaliidemad (PSE) uazaruanunsalunisguiwedoanas
(Kralik et al. 2014) Fnsgapdethunifiuinw OL wey TU) vesmnnguvaaedisifinnuuandisdu (P>0.05) wafildanns
ynanosndsiidooglunasiund Tae Mir et al (2017) 918911 AnsgadethssrhaiuinuemsegludisUssao 3.3
- 5.88% ﬂ"]L‘Uai%uﬁmiqagl,ﬁmf’mmmiﬂszﬂa‘um‘mi (A1 BL wag GL) vesmnnaulifinnuuandiaiu (P>0.05) Gauadn
Wosibuinsgydedhannsussnevemmsiigalimnnduiustuanmsaussinrudelitdgedunulugae (Perumalla
et al,, 2011; Zhuang and Savage, 2013; Mir et al., 2017)

NNHANSANYIFUNFLUSENSAUYEETHARANsARaRRN (Lactic acid bacteria) way Escherichia coliTuldRes
lrindsi] wud neuilésumdausanaun 5 uaz 10% Tuewns finguussensgdunisiinannsauantin (Lactic acid bacteria)
uaxRAuN3E £ colflaumnssannnduaauay (P>0.05) nnsduntlumidfeduanssnnauidefiuniisenud whn
uranuiidrnusznevvesasunuiy Feansunuduanunsafinduiudssnnsvesuuaiiislungy Bacteroidetes uay
/—'/rm/cuz‘esslulﬁ(?ll&‘uaﬂﬁ (Shanmugam and Rama Rao, 2013) iﬁuﬁy’ﬂdua?umiﬁﬁmjum Lactobacillus 978 (Kumar et al.,

2018) MsflnAlleannaun LUy nsruunREn wasUsuaunldlueimsia

GEA

9

a a a

wanuzvwansalfiduingavluansemsiniudedddts 10% lnglidwmansenuseUszdnsamnisnads aann
¥1n AaAMLLe waznsiudsunlanszrnsadunsdluldfa uenanfifaisandunuaiomisia dalunisldwdauzu
Farndumwndeniinisinens uussgndldiduingfvludiunanemslafiudoniy daudululd wasidunsld

ninensliinUselevigean dnvisdsanunsaandununisuaniinuinunsnstaannimis
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