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Associative effects of mulberry leaf meal and mixed seaweed meal as feed
additive on efficiency and performance of broilers raised under heat stress

condition

Supalak Srijundee’® Likit Seubwong’! Jeerasak Chobtang Tanakit Onjun’*

Suwannee Kaskamalas® Arnupap Sengsai’

Abstract

An experiment aimed to investigate effects of using mulberry leaf meal (MM) and
seaweed meal (SM) as feed additives on performance, feed use efficiency, and carcass traits
of Aber Acer broilers raised under a heat stress condition, as well as consumer’s preference
scores of chicken meat, was carried out. A randomized complete block design with 4
replications was used. Treatments were 5 feed additives, namely: 1) corn starch (control), 2)
MM, 3) SM, 4) a mixture of 1IMM : 9SM, 5) a mixture of 2MM : 8SM, and 6) a mixture of 3MM :
7SM. Feed additives were incorporated into a complete feed at a rate of 1% (dry matter basis).
Results showed that when broilers were slaughtered at 35 days of age, feed additives had no
significant effects (p>0.05) on investigated parameters. However, at 42 days of age, broilers in
the MM treatment ate more feed (p<0.05) but did not result in a higher growth rate, leading
to worst (p<0.05) feed conversion ratio (FCR), when compared to other treatments. In addition,
although feed additives had no significant effect on broilers’ final average body weights, they
influenced average carcass weights. The broilers in the control, SM, and 2MM: 8SW treatments
had significantly similar (p>0.05) carcass weights but greater than (p<0.05) the others. However,
feed additives had no significant effects (p>0.05) on consumer’s preference scores of meats.
To sum up, the use of MM and a mixture of MM and SM at a high MM inclusion rate does not
negatively affect growth performance of broilers. However, they do lead to an increase in feed

intake but growth rate, and therefore worst FCR.

Keywords: Mulberry leaf meal, Seaweed meal, Heat stress
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918581319 1 - 35 U

9185¥1I9 1 - 42 U

dweaes  yveinga RIINTT msAuth  msAuenms  FCR Yhuiineh RIINTT A13AUUN ANSAUDINNT FCR 9RIINTANY
(nFw) wigAvle  (nfu/dw)  (nSu/da/ ) (nFw) wigAvle  (Sw/m)  (nSu/F/d) (Uasidus)
(nFu/d/ ) (nFu/f/ )
C 1,680 46.90 212.78 60.12 1.28 2,165 50.63 253.34 95.63™ 1.93 1.25
MM 1,700 47.47 231.52 60.37 1.27 2,133 49.88 275.17 100.27° 2.06° 0.00
SM 1,685 47.05 2271.55 59.63 1.27 2,171 50.78 266.33 96.37" 1.94% 0.00
1IMM: 9SM 1,645 45.89 220.23 56.49 1.23 2,117 49.49 262.28 92.66° 1.92¢ 2.50
2MM: 8SM 1,650 46.03 228.79 59.37 1.30 2,185 51.11 270.86 97.63% 1.96™ 2.50
3MM: 7SM 1,641 45.78 226.92 58.03 1.27 2,052 47.95 261.41 94.29" 2.01% 1.25
SEM 38 1.08 4.39 1.08 0.04 35 0.83 6.19 1.09 0.03 nd.
p-value 0.8228 0.821 0.0798 0.1561 0.8017 0.1441 0.1456 0.2353 0.0032 0.0074 nd.

nd. = ifimslisgideyanisada
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USunanstuminuisavauvesldluiiseny 36-42 Su (3 7 Yw) Aoy 30.36 wedidus
%QU%mmmiﬁuifmqLLﬁqmaamzazmiLgaﬂ feiu Usnaumsfuonmsuazanssnuzmaayiiule
vaslaLl olurqeiissdwang 1sunfusnsnisiasuemsiduimdndnasnsseznainisiaes
Usznng (2560) et lrdlowudenvediownes ravine Adsdulsafeudifinsmunugumnid
21 pawalded Beswny 42 Yu fusinansiveminstuay 143,37 niudedsety Sumindiade
1.89 Alansusted fUsinanishuthegil 216 n¥usetu way FCR Wity 1.75 Tuvaiedl Awad et al.
(2020) 57997431 M3idsslidenteldannzanueiananaudeurzdsmaliliivemsiatosas
Sannsasyivlnanasaiussansamnsideuemaduimindenas

Akinyemi and Adewole (2022) 5184114721 ‘lﬂlL‘ﬁiy@ﬁ]Bﬁuﬁé’m’mﬁﬁuLﬁ@lﬁ?Nﬁ’]EJE]’MﬁﬁNﬁﬁJ
amsenzaduinmalusng 2 Wesidudlagthmiinuis egrdlsfinng nsnevausIfIuALSALENS
nanvodliid efifinenisldansrenviaifuasiasuinnuuansisiueenly Wy Kumar (2018)
5989091 MItESLAMENEadtmarusERy 1-6 Wesdud Tnavililiethimiing Ysunaunis
Auewns UszAndnmnmadsuomsduihmindnuludsaunmvenielnidtu egdlsfnia
Bonos et al. (2017) 51891431 MstasuamsensadtInaluseiu 0.5-2.0 Weddud lifinade
aUTI0UENSNARlALED TnEAULANANTILANT UB19LI91INAULANASUDIANINANSAES N1T
Fansnsy sUkuulseseu iamiﬂﬁqqmmmié’miﬁiﬁgmld
msazaulnauzluranevediile

aumsnnnesogsieildannislideyalindugrudmiulilunisvnedmiinglasm
919113 (empty body weight, EBW, n$1) dhwinuis (dried body weight, DBW, n$u) USunalushu
(crude protein yield, CPY, n$u) Usunaulasiy (either extract yield, EEY, n$3) wazUIu1ana 91U
(gross energy vield, GEY, kcal) Dhusadl

1) DBW = 0.24 (+0.003) x EBW (R? = 0.99)

2) CPY = 0.68 (+0.005) x DBW (R? = 0.99)

3) EEY = 0.21 (+0.005) x DBW (R* = 0.99)

4) GEY = 4.83 (+0.039) x DBW (R? = 0.99)

M5197 5 wanssnsmsavanlnvurvesliluraseny 1-42 Ju uagnuin msl¥ansiadula
N (p>0.05) fednsnsazanlusiu (eAswiiu 10.00+2.00 niusedsety) msazaulasiu (de
WU 6.19+1.76 ndusafrety) waznisazaundsuvedls (aswihdu 113.15+26.56 Alaunass
sadasotu) dufu ndnlddn nsldasiasuvindng q lidmaronsazaulnvuzvedliidewus
onsiuedieinesiiasingldaninauesenainauiou
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M1319% 5 Nsavaulnvugvewadlniielasuaisiaiusing 9 Welnitloey 42 Ju

nsInsavaulnvuy
Avnans TUshu (nSusoiu) lugiu (nSumeiv) WA (keal Aadu)
C 10.70 7.58 129.79
MM 9.10 5.87 105.03
SM 9.24 571 104.49
1MM: 9SM 11.29 7.11 128.80
2MM: 8SM 11.03 6.03 117.47
3MM: 7SM 8.67 4.85 93.36
SEM 0.97 0.91 13.59
p-value 0.2971 0.3545 0.3720

Asunvesladludonvasliie

nsldansiasunng o lddina (p<0.05) Aeauunusladludenvesln lnediafndonunisn
Wi %38 A1 packed cell volume w8 Bwinfu 30.38+2.36 wWosidus A1dndau Heterophil -
Lymphocyte ratio (H/L) A eivinfiu 1.24+0.15 @1 blood urea nitrogen La@ewinfu 1.75+0.57
mg/dl A1 cholesterols WAewiiu 94.21+16.80 me/dl tagan triglycerides WA 13.17+6.14
U/L (0519 6) anella wawanuy (2563) :1evuin Iniileowugensivediownaindaiifiony 35 Su fides
TulssFeudiinsmunugamgiinasaruiuiididadonunsdautueglutag 25.82-31.18 iedidus
waznuin o1gvedldidodutiefeifauddyiidmaderidndonunidauiu Ineasdauiutudle
Infiorgifisdu Acher (2023) eemudn amuanainarudousivdwmaliiliidedian H/L gedu &
dmiindatiosndwazdvssans amnsiuasuemnadudimdnduainiiliid e selaglad
AranaienaInaufeu dmsumavasesiimalaiuamiensatulussdugeaaviniy 1 Weddusd
feorvandussdumaauiidhifunheeduiivsilflidednsnevauadls

d. 1 =1 1 lﬂgj lﬂl Yo =Y 1
A19199 6 AuunUelantudenveslnilenlasuaisiasumng o

Avnaes Packed cell volume H/L Blood urea nitrogen Cholesterols  Triglycerides
C 29.28 1.20 1.60 85.50 12.00
MM 29.67 1.28 1.73 86.50 16.50
SM 31.51 1.18 1.65 99.25 11.75
IMM: 9SM 31.51 1.43 2.00 102.50 13.50
2MM: 8SM 31.01 1.20 2.05 95.50 11.00
3MM: 7SM 32.52 1.06 1.50 96.00 14.25
SEM 2.04 0.12 0.30 8.62 3.17

p-value 0.8677 0.3722 0.7299 0.6790 0.8362
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dnuazenvadlniile

3971 7 wansdnwaizenvedlieny 35 uaz 42 Fu auddu wansmaaes wui1 msldans
a3ulifing (p>0.05) sadnuaurinvesiieny 35 Tu Imamﬂasmummmaa By 67.34+0.98
umumua%mamaaamm‘u 330.81+22.03 twiinTnsts 2 ‘U'NLQ@EJL‘V]’]ﬂU 126.68+7.81 i
71 2 rainBewinfy 153.49+14.38 twinaglnniia 2 Sraefevihiy 191631621 uay Weosidus
ontheniadewihiy 27.55+1.73

dmsulaffieny 42 Yu usdrasiasuezlifing (p>0.05) seresidusdienn (1edvwwinfy
70.99+1.43) hifnulevien (RAswify 406.22+31.90) wesedidudidoniien (adewiiy
28.77+1.77) usifina (p<0.05) st wiinegn inmindn dwiinuesuaziaiinaslnn laglingy C
wag 2MM: 85M fiminenlaiunnd1aiu (p>0.05) usigendn (p<0.05) lAngu MM wag TMM: 95M
waglingy 3MM: 7SM ﬁﬁmﬁﬂmﬂﬁmﬁmjmﬁu 9 (p<0.05)

hwiinUnvaslannndulaiunndisdu (p>0.05) sniulingy 3MM: 7SM Sefidmiingnding
U 9 (p<0.05) 5ﬁwﬁfﬂﬂiaqLLazﬁ;wﬁﬂazIWﬂﬁuaquﬁﬂ&jm C wag 2MM: 8SM liluansanu (p>0.05) LA
39791 (p<0.05) lAngu 1MM: 9SM uag 3MM: 7SM druveslinguilmdeazegseninsda 2 ngu
PNNAT?

wulduiinsldaaasuarliinadevminidinvesliidefiony 42 Fu usidwade
dhmdnennln lurneginsldanasuliidsedminuds Wnazaouaziadedluson uiaisasud
wlti (p<0.09) ¥l minuagesidudlutundiesandrstu Taglilunduniueu (26.97
n3usion) uaznau SM (26.22 n¥udes) duusluiuinlviumifesgandtlingy MM (18.48
nfusieda) og1slsfmy annssaenarsslinusienuiiszyinszuiunsmsdiaileg
(chemical mechanism) Mvililunisutukazamsiengiadusuiedndmsemansevinsluniou
Juuaramsiengiaduiiunnsnatuiidsalilnidefumindudiuvesein (@n uesuazarlnn)
WANANSAU
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M19199 7 anvaizanvedtiiieflasuansiaiusng 9 Weongld 35 Tu wag 42 Tu

918 35 U 21y 42 Tu
dmnang 91N 91N Un 9 azlnn dleen  iileen %10 91N Un 9 azlnn ileen lean
(nSumadn)’ %) (hfuded) (nSusad)  (NFwsedd)  (nSude (%) (nSumad)’ (%)” (ndusie  (ndwsio  (nfusie  (nFusio (%)™
§) §) §) §) )]

C 1,162.24 67.22 128.73 157.10 196.48 337.22 27.62 1,476.97° 71.48 174.71° 205.51° 255.19° 407.84 27.63

MM 1,149.80 67.81 126.35 148.70 188.60 338.44 28.08 1,395‘57b 70.38 162.89° 201.84% 233,97 424.58 30.42

SM 1,148.57 67.44 127.86 154.17 189.59 341.10 28.23 1,437.19ab 71.29 164.39° 197.18%°  236.05%° 412.01 28.68
1IMM: 9SM 1,126.10 67.53 120.53 155.67 188.28 316.10 26.76 1,392.07b 71.83 163.30° 190.025¢  229.31b¢ 398.10 28.61
2MM: 8SM 1,152.26 67.46 133.53 157.77 196.76 331.35 27.40 1,472.14° 71.00 171.30° 204.92° 246.04° 423.41 28.79
3MM: 7SM 1,121.98 66.60 123.10 147.55 190.10 320.65 27.21 1,311.59¢ 69.95 145.83° 181.03¢ 196.43¢ 371.39 28.27
SEM 22.47 0.47 2.93 4.23 6.58 10.79 0.64 24.10 0.62 451 4.26 7.53 14.22 0.78
p-value 0.7726 0.5957 0.0862 0.4193 0.8716 0.0502 0.6075 0.0019 0.3109 0.0073 0.0064 0.0013 0.1493 0.2785

waewma:  mtnenlnldsiuae W wiwaziasedly T dmdnwnmsiedimvinneusaunie100 way T dndnillenthenmiuniimsmgiintngn
ANAIEY100
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AUTIUVBIEUTLNA

nslaasiasusng o ldina (p>0.05) GiaﬂxLLuumwmameﬁImLﬂf@ldﬁﬁmq 35 way 42
fu (n3n9f 8) Insazuuunrunjurendovesldeny 35 way 42 Su feafewintu 6.11+1.24 way
5.76+1.65 ANUAIAY ﬂzLLuuﬂaﬁuﬁuﬁwmaqLﬁfasumifimq 35 wag 42 Yu fidiedswiiiu 6.1551.11
Way 5.91+1.70 AUAIAY ﬂzLLuuiaﬁejﬂﬁmauﬁamaﬂqu 35 uay 42 Yu fdAedewiiiy 6.25:1.16
WAy 6.26+1.61 AWEIRU uarazuuuAuToulasTIuTet 0vaslieny 35 war 42 Ju Sdads
WU 6.53+1.26 WAy 6.54+1.42 MUAIAU



M13199 8 AzuuuANNYRUTRNUInanTsailelnnlaTuasiasusing 9 Weengld 35 uavey 42 Tu

918 35 U 918 42 U

Awveaes  Adnw AN AV ANUYaUlagTIY AL Ay AV ANUYeUlAg T
C 6.00 6.17 6.29 6.67 6.18 6.05 6.30 6.68
MM 6.24 6.23 6.18 6.53 5.63 593 6.23 6.50
SM 6.20 6.23 6.36 6.58 5.90 6.15 6.28 6.83
IMM: 9SM 5.94 598 6.15 6.42 5.48 5.58 6.05 6.25
2MM: 85SM 6.00 6.12 6.29 6.56 5.45 5.53 5.98 6.28
3MM: 7SM 6.29 6.18 6.24 6.67 5.95 6.23 6.74 6.70
SEM 0.15 0.14 0.14 0.16 0.26 0.27 0.25 0.23

p-value 0.4521 0.8236 09171 0.8893 0.2869 0.3020 0.3387 0.3540
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dyUunan1IImaasg

mMsnaaesiiingUsrasdiilefnyinavesmsldlumisutu amsongiatu uazdadiuvedly
mlsutuazamienzatudumaadudodddeiudoivesiemesfidssneldannzaruaion
NnmuFeu Mlsoaussaninan Uszansamnisldenms dnvasmnuazamnuveuvessiuilan wa
nsneaes aguldi dmsulddeiiony 35 u sliavesennaiylifinadeaussnuznanan dnwaeen
wazauveuvesluilag oehdlsfnu dwsulaidefiony 42 Ju mslilumisutuduamsiaduinah
WlAdeAuemsuniuuslddwarodnsinsiasuiving sdwmaliuszans nmnnsldemsianas
nslfamsenziaduduasasuliviliaussaugnswdn Uszansamnisldomisuazanvazain
voslnudliifinarannuveuvesuslan
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U52nns 5157278, 2560. NM133an1svsudniUn aduuiudse 2560. (eoula)
http://www.as2.mju.ac.th/E-Book/t_prapakomn/ 3.pdf. Juitdudu 2 unay 2565.

anela neamys fisewa qudiu way sy igAuay. 2563 msfinwailafiningwedlidefides
luemndludaneiug Cobb 500Ross 308uagArbor Acres Plus. @munnguniunsans 15:
209-221.
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