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Table 1- Ingredients and chemical composition of basal diets in starter, grower and finisher periods

() 51y %81 (F39 ) V) ol (Sse)) -YE) sy ((S39,Y0 -£Y) S
Ingredients (%) Starter (1-10 d) Grower (11-24 d) Finisher (25-42 d)
S 40.49 39.40 40.16
Corn
(303 ¥¥) Lguo dllosS
40.61 36.13 30.14
Soybean meal (44 %)
puS
10 15 20
Wheat
by o) 437 5.21 5.75
Soy oil
Dl prelS 52 1.86 1.63 1.44
Di calcium phosphate
JfM S 1.14 1.06 0.99
Limestone
plb S 0.44 0.44 0.40
Salt
L) op i) = I
. 0.29 0.24 0.26
L-lysine HCI
. \
e Joo 0.25 0.25 0.25
Mineral premix
. . \
ey oo 1 0.25 0.25 0.25
Vitamin premix
o —Jl >
- 0.22 0.34 0.32
DL-methionine
oigrd 0.08 0.06 0.04
L-threonine
o dulne oS )5
Calculated composition
(keallkg) wude L o5 3000 3100 3200
Metabolizable energy (kcal/kg)
7Pl g
o 23 215 195
Crude protein (%)
7. S’
C 0.96 0.87 0.79
Calcium (%)
. 0.48 0.43 0.39
Available phosphorus (%)
% onsd 1.44 1.29 1.16
Lysine (%)
Ve dgsie
ik 0.56 0.65 0.60
Methionine (%)
F ot ¥ ogge 0.91 0.99 0.91
Methionine + Cysteine (%)
o8y
. 0.97 0.88 0.78
Threonine (%)

g tllallon 1515 Ar B g ¢ llalliy 2515Y0 + «Jgiends’ 458 < Malliy 1515 Mo+ A sliyg 03,8 o e o 51 pySokS m 3 1y 25 s sideo Slge g digslizg JaSo'
Y10 S 9950 p)S o VD coypSan py5 ne /D «Sgd dul )5 o YO (ol )5 o ¥ epoMgny 2,5 uoV O ool 05 Juo /0N B12 palig p,5 LYY K3
VO ol 055 o e tp )5 oo 1y 12 )5 oo IV cpgiilio tp 5 o VO (iS00 0 5 e PO (55 05 eV Ve el 25 o 00 IS (sS 1p) (e A Sty ki S e

2S5 ke
1Supplied per kg of diet: vitamin A as acetate, 8800 1U; Cholecalciferol, 2500 1U; Vitamin E (as DL-a tocopherol) 80 IU, Vitamin K3,
2.2 mg; Vitamin B12, 0.01 mg, Thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35mg, Folic acid 0.5 mg; Biotin, 0.15 mg; pyridoxine 2.5
mg; pantothenate, 8mg; choline chloride, 50 mg; Betaine 190 mg; Zinc, 65 mg; Magnesium, 75 mg; Selenium, 0.2 mg; lodide, 0.9 mg;
Copper, 6 mg; Iron, 75 mg.
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Table 2- The effect of different levels of Yucca Schidigera extract powder on feed intake and feed conversion ratio of
broiler chickens!

(0514292 53,) S35 B yan (Silen i Jr5 b

Wl Average feed intake(g/bird/d) Feed conversion ratio
sialojl Y-y VY -v¢ Yo -£Y )y -&Y Y-y Yy -Y€ Yo -£Y Yy -£Y
Treatments 1-10d 11-24d 25-42 d 1-42d 1-10d  11-24d  25-42d  1-42d
aald 24.77 80.21 153.25 97.91 1.08 1.40% 2.17 1.75
Control
Sos 99 7 +/+ b

23.89 80.31 151.15 96.38 1.10 1.33 2.45 1.82
0.01% yucca
K% )D%Z '/'\Q ab

23.48 77.95 154.14 96.66 1.09 1.37 2.53 1.88
0.015% yucca
S 9.7/ 23.80 76.69 156.81 97.03 1.10 1.37%® 2.03 1.69
0.02% yucca
S 9,7 +/-T0 23.44 75.53 153.00 94.79 1.10 1.40% 2.41 1.84
0.025% yucca
SEM 0.346 1.657 3.579 1.740 0.010 0.017 0.230 0.103
P-Value
ANOVA 0.08 0.21 0.85 0.78 0.61 0.05 0.52 0.72
Linear 0.06 0.97 0.90 0.89 0.26 0.15 0.51 0.68
Quadratic 0.27 0.46 0.99 0.84 0.37 0.009 0.53 0.73

(Pe1+0) aislygo o ine SIS (sl S jiapd By b g 8 slanSibe’
1 Means within a column without a common superscript differ significantly (P<0.05).

'S s (p)5) alisy iy LIl 5 085 (g e 3 oy 53 1o Ky ol ojlas 390 cilises glaw 1Y Joa
Table 3- The effect of different levels of Yucca Schidigera extract powder on average live weight and body weight gain(g) of
broiler chickens'

(055) 0355 0j9 ke (055) #1395 0239 il 3!
Average live weight(g) Body weight gain(g)
Syl ] ] ] L 3 3 V&
il Sl S ¥E Sty s SV Ve (S, Yo LY s
10d 24d 42d 222 11-24 d 25-42d 422
Treatments 1-10 d 1-42 d
aald 270.40 1069.70 2427.62 22.84 57.09% 74.11 56.78
Control
S o570 o1 257.70 1109.28°2 2289.65 21.55 60.42% 64.13 53.46
0.01% yucca
B 095 7 +/+0 ab ab
- 256.90 1056.97 2244.16 21.44 56.74 64.62 52.37
0.015% yucca
S 39,7 /¥ 258.40 1056.31%  2457.20 21.60 55.75% 77.82 57.42
0.02% yucca
‘55:[ 2% R b b
255.40 1013.75 2224.80 21.33 53.74 64.52 51.89
0.025% yucca
SEM 4.117 21.185 127.409 0.409 1.485 6.555 3.018
P-Value
ANOVA 0.11 0.06 0.59 0.09 0.06 0.44 0.59
Linear 0.05 0.21 0.65 0.04 0.18 0.56 0.64
Quadratic 0.20 0.05 0.79 0.17 0.04 0.63 0.79

(P1+0) aatlygo o sine SIS (gl S iapd Sy b g s (slanSibs
! Means within a column without a common superscript differ significantly (P<0.05).
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OhESen 5 g S 5 (V) (ilSes 5 550, (slaailly b ebate
Glaplisl 3,50 55 (V18) ) Sad 5 oSt ol cal (1)
P9 eSS ppSie Ve g Ve golaw a5 ol (Lt o (e
Wb o Cud (b5 sladng 2l o 3 By o)las
Lol mls 1> 0gs I ixe OS] cpl Lol )15 (6200 5,Shas
L dmslie )3 (p)SokS p p)S oo Vor g Vo) B (il (slajgd
2 St 2Shes (55 lS 2 p S (oo ¥o) ol SVL (slojgd

D) ol ol 05 51 aesl a5 jasls

whY olds
ialojl slajles g oo Alan Mo ¥ S )3 &5 b lon
P SisS sladage 4l lial g el (g 2 6)ldine il
G924 gt s O L 9 25318 (S ¥V
ojluas 3958 ;L5 (Voo ) (uasY b ) dine 93 4253 9 (s
Ol 2 A48 gy 090 1) (135 (Sadgz 0p 4 B olS
iisS sladsgs oy 3 g ojlac a8 Wb ol lis adllas
2 50 ol (V4] 2930 B (0S5 0 (2 il sl
oialS = Lapsgle Sl s 4 Vsl (oS5 dbye (22
L e JSt sl p5Y (s5lpime (sladeal (o piod <l
O8)lsS ol i) Cdo pials 4 3 g o ladl
Aoy 0y > WS gshaw GRIPIL 58 Giagh cnl > Al
L sy ine gl Ll sl Lials o b coslito oS s
lndrss (50,8 Uo)iS ohlSan g al cudlys aals log
abY g dlw Juoyd Mgy 03,8 Cdlyyd g (g9l 0y &S (4 )les
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Table 4- The effect of different levels of Yucca Schidigera extract powder on average weight of carcass components of broilers at 42d
of age(percentage of live weight)

e .
Sroudy BB ady o S Y
u‘“‘l"”)' Syl Lol A oo JE-JOVY) s oS l—iea Y Jib v g 8 g
Treatments Legs Breast Back+ Edible Liver  aApdo rt JB Spleen  Bursaof Thymus
Neck Carcass minal GIT Fabricius
Fat
aald 2001 2788 2068 6858 170 134 %20 499 0108 0.142 0.316
Control 7
o 930 72 o1 1094 2742 2060 6796 171 121 %0 496 0009  0.186 0.273
0.01% yucca 0
Sepnl o/ g95s 2830 2076 6855 179 115 %20 490 0103 0210 0254
0.015% yucca 3
S 350 70 o1 2012 2805 2061 6885 174 102 %0 498 0101 0.177 0.290
0.02% yucca 1
SppnZlY 1940 2878 2051 6870 191 095 993 463 0128 0.133 0.340
0.025% yucca 2
SEM 0283 0648 0441 0630 0076 0.146 Ofl 0197 0009 0027 0035
P-Value
ANOVA 0.19 0.67 0.99 0.68 0.89 0.27 0.69 0.67 0.99 0.31 0.45
Linear 0.95 0.66 0.90 0.73 0.82 0.68 0.40 0.70 0.27 0.03 0.09
Quadratic 0.80 0.42 0.84 0.63 0.48 0.86 0.26 0.46 0.16 0.03 0.06
D)La.c- ).)%Jao).) ~/~Y()9~/~Y )wb9w])1)ujalﬂu)f\{b ‘5:‘4_“?:‘“

oy /N0 Hles g dali b bl oy flis (o) gxe VS Sy
Ol)m 9 159, ..\.:J)i’ ol Lg)‘.bu.l.m C)SUJ ‘\593. 0 lkac PRI
9 Wa slajlos o 61> (e glis SRBC ade gl il 5

o5 SRBC s g o oaliio 8 Jgdor )3 &S jglailan

(5397 0 ) o 55 5> Mgt s s o 51
cl_gy. o)l_w.c 092 do)d o[+ )Lo.:j (P<’/'a) Cw! )‘Ju’_a‘uw
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Table 5 - The effect of different levels of Yucca Schidigera extract powder on levels of immunoglobulin of broiler chickens at 35 and
42d of age (Logy)*
halejl sl
Treatments
. 917 ¢/ d917 /40 Sor 7 /¥ 3927, +]+¥0 P-Value
Bl PEIMA P Pl PEIpA < N S
b5 s s b5 sem 2§ £
c ©
Control 0.01% yucca 0.015% yucca 0.02% yucca 0.025% yucca <Z( 3 C%
s Yo
35 day old
19G 4.4 4.4 5 6.4 5.2 0.709 029 065 096
IgM 2%® 242 2%® 1.2° 1.4° 0.268 003 053 017
IgT 6.4 6.8 7 7.6 6.6 0.635 0.71 0.42 049
e TY
42 day old
19G 5.7 5.4 4.8 6 5.2 0.736 080 037 0.72
IgM 1 0.4 0.8 0.2 0.4 0.250 0.22 0.06 0.18
IgT 6.7 5.8 5.6 6.2 5.6 0.716 0.79 043 0.58

(P<e/+0) aisly o 3 sine OS] (gyls S yitmpd Ggys b i3y po (slopuSile’
! Means within a row without a common superscript differ significantly (P<0.05).
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Table 6- The effect of different levels of Yucca Schidigera extract powder on CBH test of broiler chickens at 42d of age

(mm)
sinlol sl
Treatments
o/ EAY-) oY )30/0"0 P-Value
5 PR Prae Pgaey g e < . 2
- s s g s SEM  Z & =
Control % % % % CZD k= E
001%  0015%  002%  0.025% 2 3
yucca yucca yucca yucca
GuF dn celolVeyipatld g o 0.99 1.13 1.17 111 0233 095 059 0.63
After 12h
GuF dm celoWipyi o2l g g 0.87 1.45 1.11 143 0246 044 080 057
After 24h

sloadzg o baxiulp p ) Kg JoSo gaw 93 (39531 S
GBWs] a8 05,8 5155 Lol a0ols I8 oy 3590 (65
b Gehaie 45 93,135 3929 badg (95 JgpdS (line )3 ()l sxe
Ol e 33,8 ()15 rizmen Canl Gialejl ol gl
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o byye 35 g8 LDL (lise (a8 20955 )l giae 20l slas
el |y Wy o)liac g duoyd /430 jlog &S 2y plads g
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Table 8- The effect of different levels of Yucca Schidigera extract powder on blood metabolites of broiler chickens at 42d of
age (mg/dl)*

o i o Wiaannd!d b (32559 32 90 . .
bl 51, loy Jg s’ & a5 (6 53 b YU dandifs b (359 omd
Treatments Cholesterol Triglyceride C’;“LZ HDL?®
Al 108.0 55.0 16.0%¢ 85.6
Control
S 9927 o/ 109.2 46.6 13.6™ 80.2
0.01% yucca

52 572 </ 20 113.4 49.0 13.2° 81.4
0.015% yucca

S 352 72 o1 112.6 45.4 20.2% 79.4
0.02% yucca

S 2927 +/-v 119.6 496 21.8° 85.4
0.025% yucca

SEM 5.916 3.814 2.189 4.125
P-Value

ANOVA 0.67 0.60 0.03 0.73
Linear 0.96 0.12 0.51 0.20
Quadratic 0.61 0.21 0.28 0.21

(P<e/+0) aisly o 3 sine GBME] Gyls S yitapd Gy s b g i sl puSils |
Means within a column without a common superscript differ significantly (P<0.05).
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Introduction The use of medicinal plants in poultry nutrition has been considerably increased in the recent
years due to their beneficial effects, environmental compatibility and lack of adverse side effects. On the other
hand, the use of antibiotic growth promoters (AGPS) in poultry production has been banned because of their
residues in poultry productions and development of antibiotic resistant bacteria. The plant yucca (Yucca
schidigera) belongs to agavaceae family and is native of south-western of United States and Mexico. Yucca
typically grows on rocky desert slopes and creosote desert flats between 300-1,200 meters altitude, rarely up to
2,500 meters. This plant thrives in full sun and in soil with excellent drainage. It also needs no summer water.
The plant is known as one of the main sources of saponins. Steroidal saponins are accounted for approximately
10% of the dry weight of Yucca stem. Saponins, the main chemical component of YS extract, exist in steroidal
form, whereas they are found in a triterpenoid form in other plants, such as Quillaja saponaria. Yucca saponins
have antibacterial properties. The use of Yucca schidigera extract in poultry feed is a good alternative to improve
feed efficiency and increased production. Yucca extract-supplemented diets have improved growth performance,
relative weight of bursa of Fabricius and reduced mortality rate, breast muscle, caecal E. coli counts in broiler
chickens. In the present study, the effects of different dietary levels of a commercial product containing Yucca
schidigera powder on certain variables of broiler chicks were studied.

Materials and Methods This experiment was conducted using 250 Ross 308 broiler chicks in a completely
randomized design with 5 treatments and five replicates of 10 chicks each. Different dietary levels of the Yucca
extract powder (0, 0.01, 0.015, 0.02, and 0.025 %) were tested in a three-stage feeding program including starter
(0 to 10 days of age), grower (11 to 24 d) and finisher (25 to 42 d) phases. Blood samples were collected from
one hird per replicate pen to determine the selected blood metabolites including cholesterol, triglycerides, low-
density lipoprotein (LDL), and high-density lipoprotein (HDL) at the end of the experiment (42 days of age). On
day 42, one chick per replicate was slaughtered and carcass characteristics were assessed. The effect of dietary
yucca powder levels on cellular immune response was determined by a cutaneous basophil hypersensitivity test
using phytohemagglutinin-P (PHA-P). At d 42, one bird from each replicate was selected and thickness of the
interdigital skin between the third and fourth digits of both feet was measured in millimeters with a Caliper
(Measurement accuracy, 0.001). Immediately after the measurement, 100 pl of the PHA-P solution and
phosphate buffer saline (PBS) were injected into the interdigital skin of the left and right feet by insulin syringes,
respectively. Thicknesses of the skin were measured 12h and 24h post-injection. At day 28, five chicks per
treatment (1 chick/replicate) were selected and 0.5 ml of 10 % sheep red blood cell (SRBC) solution was injected
into their breast muscle and after seven days (day 35) blood samples were collected from brachial vein of the
birds and then, an additional injection of SRBC was performed to induce the secondary anti-SRBC humoral
response. At day 42, the second series of blood samples were collected. Sera separated from blood samples and
were used to evaluate anti-SRBC total (Ig T), M (Ig M) and G (Ig G) immunoglobulins.

Results and Discussion The effect of dietary Yucca powder on feed conversion ratio (FCR) was significant
(P< 0.05) in the grower period (11-24 d). Chicks received 0.01% Yucca powder had the best FCR, and the
highest FCR was observed in control and 0.025% Yucca powder group. There was significant difference (P<
0.05) in body weight gain (BWG) and average body weight (ABW) in the grower period (11-24 d) of broiler
chickens. Broilers in 0.01% Yucca powder group, were significantly (P< 0.05) heavier than the 0.025% Yucca
powder group. SRBC test showed that, IGM in first titer (35 d) was significantly (P< 0.05) more than the other
groups. In the case of blood metabolites, serum LDL concentration had significant differences among the
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treatments (P< 0.05). The lowest LDL concentration was observed in 0.015% Yucca powder group. There was
no significant difference in feed intake, CBH test and carcass traits of broiler chickens.

Conclusion According to results of this experiment, supplementation of 0.02% Yucca extract powder,
improved growth performance of the broiler chickens. However, 0.01% Yucca extracts powder improved
humoral immunity and decreased blood serum LDL concentration of broiler chickens.

Keywords: Blood metabolites, Broiler chicks, Carcass traits, Immune system, Yucca schidigera.



