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Effects of using Leucaena leucocephala (Lam.) leaves meal, Pennisetum
purpureum meal, and Azolla caroliniana meal as a replacement for
complete feed on production performance, carcass characteristic and
blood cholesterol levels of broilers
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ABSTRACT: Commercial broilers have high production performance when fed nutritionally complete feed. Due to
the high price of feed, strategies to reduce feed costs should be sought. Therefore, the objective was to study the
effect of concentrate feed replacement with Leucaena leaves meal, sweet grass meal, and Azolla meal on
production performance, carcass characteristic and blood cholesterol levels in Cobb 500 broilers. A completely
randomized design was used, with 4 treatments. Treatment 1 was completed diet (control) while treatments 2, 3,
and 4 were diet replacements with 5% of Leucaena leaves meal, sweet grass meal, and Azolla meal fed to 14-day-
old mixed-sex Cobb 500 broilers. Each treatment was divided into 6 replicates of 11 birds, for a total of 264 chickens.
The chicken was given an ad-lib of feed and water. Body weight and feed intake data were collected every week
until 35 days of age. Blood collection was randomly drawn, and resections were performed one for each bird,
totaling 24 birds. Carcass characteristic and blood cholesterol levels were measured. The data were analyzed for
variance. It was found that broilers fed with concentrate feed replacement with 5% sweet grass meal were able to
make the chickens have the best production performance at 35 days of age (P<0.01). Diet replacement with 5%
Leucaena leaves meal was the least of belly fat weight (P<0.05). Diet replacement with 5% Azolla meal was the
most of redness color of skin broiler carcass, liver weight, gizzard weight, spleen weight (P<0.01), and shin and foot
weight (P<0.05). Other carcass characteristics and cholesterol levels were not statistically different (P>0.05).
Therefore, rearing broilers between 14-35 days of age should promote the use of forage crops in order to reduce
feed cost in the broiler industry.

Keywords: Leucaena leucocephala (Lam.) leaves meal; Pennisetum purpureum meal; Azolla caroliniana meal,

production performance; carcass characteristic; blood cholesterol
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Table 1 Feed formula for Cobb 500 broilers during 14-35 days of age

Treatment 1 Treatment 2 Treatment 3 Treatment 4

Control Leucaena leaves meal sweet grass meal Azolla meal
Feed stuff %CP

Amount  Amount |Amount Amount Amount Amount Amount  Amount

(kg)  protein (kg) | (ke) protein (kg) (k) protein (kg) (k) protein (kg)

Grower chicken feed concentrated  22.00 100 22.00 95.00 20.90 95.00 20.90 95.00 20.90
Leuceana leaves meal 24.00 - - 5.00 1.20 - -

Sweet grass meal 20.00 - - - - 5 1.00

Azolla meal 15.70 - - - - 5.00 0.785
Total 100.00 22.00 100 22.10 100 21.90 100 21.685

Table 2 The average price of feed for Cobb 500 broilers

Type of feed Treatment 1 Treatment 2 Treatment 3 Treatment 4
Control Leucaena leaves meal sweet grass meal Azolla meal
Amount of feed (kg) 1 0.05 0.05 0.05
Price of feed for Cobb 500 boilers (15.50 Baht/kg) 15.50 13.95 13.95 13.95
Price of Leucaena leaves meal (10 Baht/kg) - 0.50 - -
Price of sweet grass meal (8 Baht/kg) - - 0.40 -
Price of Azolla meal (12 Baht/kg) - - - 0.60
Total of price of feed (Baht/kg) 15.50 14.45 14.35 14.55
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Table 3 Effects of Leucaena leucocephala (Lam.) leaves meal, Pennisetum purpureum meal, and Azolla

caroliniana meal replacement in diet on live weight of Cobb 500 broilers

Age Treatment 1 Treatment 2 Treatment 3 Treatment 4 SEM Pr>F
Control Leucaena leaves meal  sweet grass meal Azolla meal

14 days (g/head)™ 264.90+3.38 265.91+6.89 262.82+8.42 268.18+8.13 2.86 0.6169

21 days (g/head)” 597.70+5.69° 586.36+7.61° 560.29+9.37¢ 585.61+10.53P 3.47 <.0001

28 days (g/head)” 1023.23+£17.89° 978.03+29.52° 956.12+30.08° 1012.12+13.69° 9.75 0.0003

35 days (g/head)” 1634.67+24.30% 1585.61+39.255¢ 1643.94+70.982 1548.48+24.51°¢ 17.99  0.0040

Selling price/head
(50 Baht/kg)

81.73 79.28 82.20 77.42

The results are expressed as the mean + standard error of the mean (SEM) (‘N = 6). Superscript letters indicate significant differences

(P < 0.05).

dwidnifulnidedunsudessoduani wuii fieng 14-21 $u Tiidefifuemsdnsagulindniuanniian
spsaanAenuovnsranlunsyiuly ovnsHauuLLAIly wagevINaNE MUY mud iU (P<0.01) fleny 21-28 Tu
dwdnidfiulaide lifeuunndatunieada (P>0.05) fiony 28-35 fu Auessaung wuduliihmdnifundgn
sosmanfefuemsdniaguuazemsranlunsyiuluy waztmiinifistiosfiaafofuomanauumuuasiu (P<0.01) (Table
4)

Table 4 Effects of Leucaena leucocephala (Lam.) leaves meal, Pennisetum purpureum meal, and Azolla caroliniana

meal replacement in diet on weight gain of Cobb 500 broilers

Age Treatment 1 Treatment 2 Treatment 3 Treatment 4 SEM Pr>F
Control Leucaena leaves meal sweet grass meal Azolla meal

14-21 days (¢/head)”  332.80+6.57° 320.45+9.85% 297.47+11.24¢ 317.42+12.67° 4.22 0.0001

21-28 days (g/head)™  425.53+17.86 391.67+30.34 395.83+35.63 426.52+17.58 10.84  0.0558

28-35 days (g/head)”  611.44+32.46° 607.58+26.92° 687.82+63.20° 536.36+23.35¢ 16.22  <.0001

The results are expressed as the mean + standard error of the mean (SEM) ('N = 6). Superscript letters indicate significant differences

(P < 0.05).

Usnasewnsiifuveslideduniudedsodun wuth fiong 14-21 Yu lrdlefifuewnanasumuuastusnniian
sesauNAeAusISHANME MUY 91vnsdusasU wazesanlunszAuly mudiy (P<0.01) fiony 21-28 Yu Au
DIMNINALLMLUABINNTIAR sosaRNAoRussNalunsEiu ewnsdSagU waresHaLvE LY ANddy (P<0.01)
flongy 28-35 $u Auensuanlunsziutuanniian sesamnAeiueINaNLIULAIL 8 sAITa3U LageISWANTEN
wuUu AuaIau (P<0.01) 3'1ﬂ1am1mﬁgmmom'af?hwmf1mvmwamiﬁwmmﬂuﬁmgﬂﬁqm sesmunfenmsdnsagy

pvsHanlunsyiuUy ware I sHaELLuLAsUY Amud1au (Table 5)
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Table 5 Effects of Leucaena leucocephala (Lam.) leaves meal, Pennisetum purpureum meal, and Azolla caroliniana

meal replacement in diet on feed intake of Cobb 500 broilers

Age Treatment 1 Treatment 2 Treatment 3 Treatment 4 SEM Pr>F
Control Leucaena leaves meal  sweet grass meal Azolla meal

14-21 days (g/head)” 412.52+2.39¢ 376.23+2.71¢ 428.03+12.99° 441.67+3.01° 2.82 <.0001

21-28 days (g/head)” 614.29+8.78¢ 674.24+5.41° 497.42+18.19¢ 697.58+3.89° 4.34 <.0001

28-35 days (g/head)”  861.72+21.28¢ 1025.76+21.06* 627.42+12.99¢ 968.18+17.01° 7.51 <.0001

Total (g/head) 1888.53 2076.23 1552.88 2107.42

Price of feed (Baht) 29.27 30.00 22.28 30.66

The results are expressed as the mean + standard error of the mean (SEM) (‘N = 6). Superscript letters indicate significant differences

(P < 0.05).

gnsnsiasuensduiievedlniiouazdnulnddin wui fleny 14-21 Su lndleituemsnanlunseduduli

gnsnsivdeuemsilulefnan sesasmnfeiuemsdnsazy emsunanunuualy wazeMsnanag mIuly

¥
=1

AUERU (P<0.01) 191y 21-28 Fu Auemswaung vululidasinsdsuemsduiefiian seawnfeiuemis
d1593u warlviAnlesfignillioAuenmsnalunseiuluuazuruunsdu (P<0.01) fieny 28-35 Tu Auemnsuaumgvimuly
TWnsmsivasuemaluidediian sesawnfeiuomsdniagy emsuanlunsziudu uavomsuauununasu

ANARU (P<0.01) (Table 6)

Table 6 Effects of Leucaena leucocephala (Lam.) leaves meal, Pennisetum purpureum meal, and Azolla caroliniana

meal replacement in diet on feed conversion rate of Cobb 500 broilers

Age Treatment 1 Treatment 2 Treatment 3 Treatment 4 SEM Pr>F
Control Leucaena leaves meal  sweet grass meal Azolla meal

14-21 days™ 1.24+0.02¢ 1.17+0.04¢ 1.44+0.03° 1.39+0.06° 0.02 <.0001

21-28 days™ 1.45+0.06° 1.73+0.13° 1.27+0.13¢ 1.64+0.06° 0.04 <.0001

28-35 days™ 1.41+0.09¢ 1.69+0.09° 0.92+0.09¢ 1.81+0.10° 0.04 <.0001

Number of livings 66 66 66 66 - -

chickens

The results are expressed as the mean + standard error of the mean (SEM) (‘N = 6). Superscript letters indicate significant differences

(P < 0.05).

anwauzeniniiie N9y 35 Ju ownswaunguluievay 5 lminddinuniae sesmeundelniiueims

d15a3U omnswanlunsziiu wazuvuwas Aua1dy (P<0.01) onsnanuwvuwasluiosay 5 iadunswniian (P<0.01)

o

sosaunAelnfiiuemsnaung v 01nsdnsazy uarensuadlunsediu mudiu ernsdnsagulihminludumi

P

ViBwNTian (P<0.05) 04a%NABRIMNINANME MY Wruwad Uazlunseiudunudidu omnswauuasdusasay 5 1A

dronindu nszmzun wazdina (P<0.01) mefmﬂ’nﬁumLﬁﬁamﬁqmﬂﬁqm (P<0.05) dauthniinann ADNINGIN ANAITY

ahuavdvdowenield dhwidnenld Tauwn des Tautn warln liflanuunnssiunsedn (P>0.05) (Table 7)
szﬁuiﬂLaaLmaiaaiul,ﬁamaﬂmﬁaﬁ?ﬁuaaﬁwm‘msﬁwﬁag‘u amswanlunszduly naungIUUY wWaTNaUWAY

waaUu liflenuusndneaiunieads (P>0.05) (Table 7)
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Table 7 Effects of Leucaena leucocephala (Lam.) leaves meal, Pennisetum purpureum meal, and Azolla caroliniana

meal replacement in diet on carcass characteristic and blood cholesterol levels of broilers

Parameters Treatment 1 Treatment 2 Treatment 3 Treatment 4 SEM  Pr>F
Control Leucaena leaves meal  sweet grass meal Azolla meal

Live weight (¢/head)” 1634.67+24.30°° 1585.61+39.255¢ 1643.94+70.98*  1548.48+24.51 17.99 0.0040

Carcass weight (g/head)™ 1242.22+35.76 1210.00+60.99 1240.00+84.38  1220.00+111.00 31.91 0.8671

Carcass percentage™ 74.69+2.58 74.88+2.87 76.38+3.56 80.18+8.06 0.03 0.2159

Lightness color (L") of skin 62.49+6.99 62.22+12.03 59.09+6.18 57.87+12.24 399 0.8029
broiler carcass™

Redness color (a") of skin 5.95+0.29° 3.53+0.45¢ 6.00+0.71° 9.33+2.892 0.62  <.0001
broiler carcass™

Yellowness color (b") of skin 30.06+2.16 33.57+8.27 29.92+3.07 27.00+6.70 230 0.2838
broiler carcass™

Belly fat weight (g/head)" 8.64+0.54° 5.00+0.63° 7.50+2.74%b 7.50+2.74% 0.81 0.0312

Liver weight (¢/head)” 39.67+6.07¢ 35.00+5.48¢ 48.33+8.16° 58.33+6.83° 274  <.0001

Gizzard weight (¢/head)” 36.67+5.27°¢ 30.83+2.04¢ 41.67+5.16° 56.67+8.16° 228 <.0001

Spleen weight (¢/head)” 1.85+0.22° 1.48+0.15¢ 1.67+0.235¢ 3.33+0.22° 0.02 <.0001

Shin and foot weight 72.78+3.90° 73.33+10.33° 73.33+8.16° 86.67+10.33* 351 0.0283
(g/head)’

Breast weight (g/head)" 331.11+20.51 356.67+44.57 328.33+£38.69 293.33+43.67 1556 0.0666

Thigh weight (g/head)™ 168.33+10.90 161.67+26.39 161.67+18.35 151.67+22.29 829 0.5703

Femur weight (g/head)™ 196.39+20.07 193.33+20.66 191.67+16.02 170.00+38.47  10.34  0.2837

Wing base weight (g/head)™ 66.67+2.11 61.67+7.53 71.67+9.83 63.33+8.16 3.06 0.1351

Wing weight (g/head)" 68.89+4.04 70.00+6.32 71.67+£9.83 65.00+10.49 331 0.5448

Total Cholesterol (mg/dl)™ 121.67+13.56 108.67+1.97 123.00+11.66 118.50+7.92 4.01 0.0802

The results are expressed as the mean + standard error of the mean (SEM) (N = 6). Superscript letters indicate significant differences

(P < 0.05).
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294 Patcharee et al. (2023) 38 o1aAn N IsHaLUg I UlLInTaeziluladuiosay 3.16 uazvslellusovay 3.8
(Table 8) fvilgawadmsunisiasaivlanarmss@nvasiiilonnnitenmssiingu il s1velnnesnigaigauaslniu

1aa ¥

g1msnilsAgnigaAelififuemnsHauve Uy

Table 8 Amino acids profile of Leucaena leaves meal, Napier grass meal, and Azolla meal

Amino acid Leucaena leaves  Napier Grass meal Azolla meal Azolla Meal
meal

Source Ter Meulen et al. FeedBank (2024) Basak et al. Alalade and Lyayi
(1979) (2002) (2006)

Lysine 1.1 % 3.16 % 1.7 % 0.98 %

Methionine 0.28 % 1.4 % 1.1 % 0.34 %

Tryptophan 0.20 % 0.6 % 1.3 % 0.87 %

Threonine 0.80 % 3.8 % 1.5 % 0.39 %
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