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Table 1- The composition of experimental diet*

1-28 d

29-42d

(%) S5 13!
Ingredients (%)

(30y3) S5 39 (39938 s

Additive level of Berberis voulgaris powder (%)

0 1 2 0 1 2

= 64.59 6357 6255 68.19 67.17 66.15
Corn

(Cp-7¥%) L s 29.10 29.11 29.12 27.00 27.01 27.02
Soybean meal (44 % CP)

2l 23 2.87 2.98 3.08 141 151 1.20
Fish meal

Dt S 52 1.47 1.44 1.41 1.48 1.43 1.40
Di calcium phosphate

e 2o 1.06 1.00 0.94 1.06 1.00 0.94
Oyster meal

vo.

e dye JuSe 0.25 0.25 0.25 0.25 0.25 0.25
Mineral premix

v . o

el JoSo s 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin premix

S 0.25 0.25 0.25 0.25 0.25 0.25
Salt

oy J <> 0.14 0.15 0.15 0.13 0.13 0.13
DL- methionine

Sy b yog _ 1 2 R 1 2
Berberis voulgaris powder of seed

b9 025 0.02 0.01 0.01

L-Lysine HCL

P - - - |

(P55 2 SIS ot S 3 2900 2900 2900 2950 2950 2950
Metabolizabe energy (kcal kg™)

(22,3) ¢ O 20.43 20.43 20.43 18.85 18.85 18.85
Crude protein (%)

(209) P& e 357 3.79 4.01 3.94 3.70 3.92
Crude fiber (%)

(2op) Pl > 2.82 2.82 2,92 2.88 2.92 2.97
Ether extract (%)

(*"’”_) el 0.92 0.92 0.92 0.86 0.86 0.86
Calcium (%)

(80,3) 23 1B st 0.46 0.46 0.46 0.42 0.42 0.42
Available phosphorus (%)

|

(22,3) 215 e 0.15 0.15 0.15 0.14 0.14 0.14
Sodium chloride (%)

(22)3) origee 0.52 0.52 0.52 0.47 0.47 0.47

Methionine(%)
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Continuation of table 1
(82)3) Ot O _ 0.83 0.83 0.83 0.76 0.76 0.76
Digestible methionine + cystine
(2253) 034 1.16 1.16 1.16 1.02 1.03 1.03

Digestible lysine (%)

(&09‘\) ‘_(j Loy N 5&§9ﬁww)b NAYA )L\B.o) ,\ia)f aslsl sals 0> Agl.&:JaS\c L')i] oMl dpogi )iJUin 5&:39:.3 &19&»9»0“» dﬁl> dhao,:?\

DS TN ol 5 £, e V 2y p)S o Vs S i ¥ T ep)F e Ve gy op)S e WY+ (300ST) iSn 1 el 0y )55k T

£15¥ B2 )5 Lo VAY BLip )5 Lo /Y K3 ysling «p)5 o AT B psolisg e llall g a5lg Av e DY ol e Ml oy 30y S oo 0 A oy tgols oy S5k 2"
255 e Ve S S 5 p S e FBL2 08 (Lo VB 5 (e ¥ BB 5 (o Ve gty - mdSp ) (o ¥ B33 e

! Diets containing synbiotic and antibiotic, recommended levels of these supplements were added to the control diet (0.15 % synbiotic and

0.02 % antibiotic in all diets).

2Supplied per kilogram diet: manganese, 120 mg; zinc, 100 mg; iron, 40 mg; copper, 16 mg; iodine, 1 mg; selenium, 0.8 mg.
3 Supplied per kilogram diet: vitamin A, 6,000 1U; vitamin D, 800 1U; vitamin E, 83 mg; vitamin K, 2.2 mg; vitamin B,,.80 mg; vitamin By,
6.6 mg; vitamin B, 30 mg; D-calcium pantothenic acid, 10 mg; vitamin B6; 3 mg; vitamin B9; 1mg, vitamin B12, 6 mg and choline chloride,

160 mg.
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1- Cutaneous basophil hyper sensitivity
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Table 2- Effects of different dietary additives on growth performance in broilers*

u‘“’l“’)l LSL“"’)ﬁ? ol

lndoinl B 558 (g Experimental diets I.'l:,,,l Jless! g
Parameters Control S 51 g e (7Y) K35 o9 (7Y) )5 29 ZJEdM P-value

Antibiotic Synbiotic 1% BV 2% BV
(0392 2 £)5) (Brae Shyo>
Feed intake (g p%)
1-10d 146.571 147.85 144.97 146.57 148.29 3.714 0.93
11-28 d 1515.40% 1464.10% 1442.67° 1375.67¢ 1536.70° 22.486 0.003
29-42d 2980.33° 2986.80° 2759.67° 2997.35° 2719° 34.61 0.001
1-42d 4642.30° 4598.76 4347.04° 4519.58% 4403.99%° 42.50 0.0001
(0292 3 £)5) &N 09 L))
Body weight gain (g p™)
1-10d 99.00 102.14 102.14 100.42 105.83 3.939 0.85
11-28d 790.67° 881.46% 858.00% 844.43% 859.90° 20.049 0.004
29-42 d 1519.00° 1703.54° 1679.33° 1498.17° 1502.04° 22.050 0.0001
1-42d 2408.67° 2687.14° 2639.48° 2443.03° 2467.02° 34.440 0.0001
Shed s co s
Feed conversion ratio
1-10d 1.49 1.45 1.42 1.46 1.41 0.048 0.78
11-28 d 1.91° 1.66™ 1.68" 1.63° 1.78% 0.046 0.003
29-42d 1.96® 1.75% 1.64¢ 2.00° 1.81° 0.035 0.0001
1-42d 1.922 1.71% 1.64¢ 1.85% 1.78% 0.037 0.0003

(P<O.05) sl po (5 sime MBI (s> alie g b i)y (slogSibs’

! Means within same row with different superscripts differ significantly (p<0.05).

SSlits 1l Comen oy 5> Sigw (51 5] oolitul pioren )l
132 005l 5 My dgubs caww yol cpl g 00> LidlS |y lads 9> 0395 40
()5S ol (g S 98 1 53 L o Sgm T 295 00
Gl donl )0 g il o bS]y (gdae dlge colal jw p culd,
(Y) Lb o daue < sdno lgo
ol Shgs Gpae pials p Sgn i gl o S
@l og g LB aals lod b duwlis ) (2565 slaang> g
Al Sen g 305l 5 (V5) ol am g gl slo )15 L gy o
hoslawl 4 00,8 Ly lbise ol il Slsswa (A)

YV LY (b 0993 553 0b Lt s & yobolon
5 (e Shod Sisn ol L oad 4l claarse (S)s
o1d )l @l ol 38lse o8 Al (VL Wlig) g bawsge
Byne Sigu 5l (9l> o bodd 4155 clads gy o Cunl
Cate Sl 5 OY) sty sald jlod 4 Cans 5V S5
938 ol e Sl e glsigo ]y 3,Skes Slao y Siigen ]
1> Cad 630> (g3 im0 dlge I edlatul d9us 9 039 (515989 ,Sue b
soeo 3,8kas gy Sgna 3l G s domti )3 00 2wl 3 el
bLs) oas audss sladsgs 3 138 Gpae yiolibl & oo oo 1)



Yol o Sles p pmmlolon g S g T 3 Saigmcrm b K5 09y Ol 3T Ay Lo

2 lyoss 58U sl 5 )15 talesl 250 ) S e lsis
= A 5 9S40 1 ollab dlaly 4 (1555 (sladegr Sles
2 2990 Fgo OlaS 5 3929 4o ) ()]5S ol (19,5 55l
9 V) S o Jlosl e Byae (Shgs dlge I rg0 2 9 QLS
ShI (m95e 12 cdlid pogde (09)> (LS (yrizmen (VY
o 43U 5y Slas Sgy 3 45 Wil o g88 SlupnS] 5T Slge
oS 13 39290 15T 1y Sor e ol oyl slazel L(]) 5l
Olieds 5 Conl S5y 3)5 Jliw )5 <SG o5 Al oo (o « S5
Slogad 1 oMo o 39550 b ol | (rnb Sism ]
Cato b ol (1Y) 2l oo ST T cdlad lls ey
OS5 292y Jdio Yiaisl olie b coyl p )5 e
Al o olS 31 5> SlaST 5T g (Sgw 5

9 Comagiid 1oy 1 Sy sla 5938l 136 ) ol ol
Sladagr (93 Cowpid 4 Lidgyin Cud (ivred 9 Jdg i
Ao Cowl odd odly LI Y Jgdo 30 ([ Sy ¥V cpw j0 1bsS
S5 20>V ol sless Slil 4 (539331 dlge (5ol (slayles
4 Comd Conwgiid & Jidg i Conms g Jidg it ljze (10 o
O S5 0y b odd 405 laangy (P<e/-0) 15 als o
L o8 2zl o plo & s 65V Conogisd im0 Sig
(P<<e/40) cuslss gy e oglds Sgm 5l jlos

Spmae plalS 5okl S5sS cladag 0y 1 Sign e
A 9)See slacc s 0,8 aslsl bl cue iyl g
Lol el Gl (lsse |y (lis o)l 5 STyt
o g wan Sl (Rl ol a5 Sl LB asle (518
5 (00) 31 0,9l ma il cllsd ialS (DY 5 ¥V) Sygs ;5 (gdie dlgo
Sl sl ) Gk jledgy 5 b slag S i
e FY) Ll ey s SI5T i 3 sl s 5T
9z )l 3529 Shod Joas cups p (LS (o So938l (YY)
pyS Vo) dop ¥ mdaw 45 Syj oylac 39381 51 (V) 1S
Sypa ) S sLatngs 3Skae Clio  (asels] T ) 5
0351 cjy ORIl 53 st Sb Jols @bt wisly )15 o)
Az D9 (55 Sldrgr )3 g g Sy B g (Spas Sy
AL 9 Y N0 :') i C9.E_~) )I oalawl )_:‘ ) l_: (\Y)
48 400)S ()13 (S8 sladagr opa > Ky g (Moy
2o Ao MO oY mew ol oy Ly odd 435 slads g
kA ps alS g iy 1) ailjg o)y Il oYL S5
ol Cawd 4 b5 o) ¥ paws (69l 0y b 0l 41355 09,5 5
Sl Bpas o )> Siyj gaw GIFIL S Glo B
aS alS 3g38) slge i a5 Cuwl 03,5 )5S 8l ials

' Sin 1Y 2 S sl 3 el o a5 g gy iz 2 irlesl slasless =Y Jgu
Table 3- Effects of experimental treatments on heterophil and lymphocyte levels and their ratio in broilers at 42 days'

u@.["}i slolos

lodsinl B Experimental diets 3,5kl sl Jlss] s
Parameters 938 e S Sgmimw () K (7y) K,; SEM P-value

Control Antibiotic Synbiotic 1% BV 2%BV
(322) g 22.042 19.40° 17.40¢ 21.60% 20.00% 0.611 0.001
Heterophil (%)
(323) gl 63.8° 73.4% 76.2° 57.2° 69.1° 2.14 0.0001
Lymphocyte (%)
ol 3 Judg i 0.381° 0.264% 0.229° 0.381° 0.291° 0.015 0.0001

Heterophil: lymphocyte

(P<e140) 5))5 3939 ()5 sime WS ccugliio gy b (sla pSilio o Lindy y2 3 !

! Means within same row with different superscripts differ (P<0.05).
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Table 4- Effects of experimental treatments on lymphoide organs® weight in broilers at 21 and 42 days®

ol oo oLzl o
(595) oy Indscil Experimental diets "_w Loal
Ages (day) Parameters 958l g Sgm 5 Sgmome (M) Kay; () Sy %EM PJ |
Control  Antibiotic  Synbiotic 1% BV 2%BV - value
g8 i 0.31 0.32 0.30 0.40 0.35 0.039 0.2
Bursa of fabrici
ESTHA 9o 0.12 0.15 0.15 0.14 0.17 0.021 0.65
21 days thymus
Job 011 0.13 0.12 0.11 0.08 0.013 05
Spleen
oozl o 0.15 0.14 0.13 0.15 0.16 0.025 0.51
Bursa of fabrici
< 9,7 o9 0.15 0.16 0.17 0.16 0.18 0.022 0.93
42 days Thymus
Job 0.16 0.15 0.17 0.16 0.14 0.019 0.42
Spleen

! Data are based on relative organs weight divided by live body weight.
2 Means within same row with different superscripts differ (P<0.05).
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Table 5- Effect of experimental treatment on serum HI-antibody titers against Newcastle and Gambaro vaccine in broilers (log ,)*

sinlejl slao y> .
ol b Experimental diets OIL':LI Jezs) s
Parameters S938) g Sgm 5 gy () Sy () Sy bééM P- value
Control Antibiotic Synbiotic 1% BV 2%BV
A"'J?I ~ . 5.25 5.50 5.25 5.25 5.00 0.490 0.62
JwlSs Primary titer
Newcastle Hega
wR e 4.50° 5.50° 5.75° 5.25% 6.00% 0.373 0.0001
Secondary titer
_ A:J?I ”~ . 9.923 10.000 10.610 9.920 10.364 0.300 0.51
)95 Primary titer
Gambaro 45 A 8.590° 9.094%¢ 9.093%¢ 9.109%¢ 9.824° 0311  0.0001
Secondary titer

! Means within same column with different superscripts differ (P<0.05).
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Table 6- Interdigital reaction to phytohemagglutinin

alefl slooy>

beoxil b Experimental diets ylulial olwsl s paw
Parameters 297 g S 55l SSgmimw (7)) Kasy; (%) Say; SEM P- value

Control Antibiotic Synbiotic 1% BV 2%BV
(M_P) L A Py 44.65 55.61 56.96 54.96 48.63 9.84 0.51
Skin-swelling (%)
("b,“lﬁ“) b e B4 0.713 0.865 0.850 0.810 0.813 0.13 0.43
Skin-swelling (mm)
alde S by; dwp Vol edlaiwl 4 S w0 oL sl IS S5

4 u_nsLQn :A_a.f}) .))_il.o& Dgahe U.»‘.M‘- 0 > yd L_i»)}uu,w;
R > 4y 5 33,5 o0 (1355 ladrgr el Cumdg 5 oyl
i e g S 5 3y 15 Ll

9 0% O 3L Gl LS 13 35290 (29,50 15 Cipols

e ylgS oliwd )3 39290 pde (29)See Cumex AL L
g Muleiie @al3 1) (gdke dlge pudgilie 5 Ol i (gl Aol
o9y dle o L ke Jold el Clas jlk d5ie s
olalejl slaasil gsaze )3 .03,5 50 9,905 o JulS's (5 lony
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Table 7- Effect of dietary treatment on immune humoral of broilers at 42 days of age (SRBC test)*

ialol slao
Indseil 3 Experimental diets oylbesl olesl ez ] pdans
Parameters 29580 e Sgm 5 S gy (Xy) Sasy; (7Y) Kasy; SEM P- value
Control Antibiotic  Synbiotic 1% BV 2%BV
:VIM‘."’Jy%SMI 4.25 4.50 5.20 4.30 5.00 0.45 0.002
g
ZC‘;’J”KMI 2.65 2.50 2.75 2.50 2.75 0.90 0.17
SRBC el s 6.90 7.00 7.95 6.80 7.75 0.70 0.51
Secondary anti-SRBC titer
sl e 1002 ) oSiles bl 1 polio |
! Values are based on the average of log2.
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Introduction An experiment was conducted to investigate the comparative effect of Berberis voulgaris,
symbiotic and virginiamycin (VM) on performance and immune response of broilers. Berberis vulgaris is a bush
with yellow to brown coloured bark. The plant has obovate leaves, bearing pendulous yellow flowers in spring
succeeded by oblong red coloured fruits. Berberine is the main active alkaloid with a benzyl tetra hydroxy
quinoline chemical structure which can be found in all part of Berberis vulgaris especially in its fruit (barberry).
berberine, a well known alkaloid, has marked antibacterial effects.

Materials and Methods A total of 200 Ross 308 male broiler chickens, initially weighing an average of 43
g, were randomly assigned to 5 treatments, with 5 replicates/treatment (8 chickens/pen). The experiment was
performed as randomized block design and the birds were fed either a corn—soybean meal basal diet (control) or
the basal diet supplemented with 0.02% VM; 0.15% symbiotic and 1 and 2% of berberys powder (BV1 and
BV2). The diets, in mash form, were offered ad libitum and the birds had free access to water. All birds were
maintained under a lighting control system and uniform temperature during the period. The light regime was 23
h light/1 h darkness. The ambient temperature was gradually lowered from 33°C to 22°C on day 28 and was then
kept constant. Bodyweight gain (BWG) and feed intake (FI) were measured at 10, 28 and 42 days of age. Feed
conversion ratio (FCR) was calculated as feed intake divided by bodyweight gain. To assay the primary and
secondary antibody responses against SRBC, at 28 and 35d of age, 2 birds/replicate were immunized
intramuscularly with 0.5 mL 10% SRBC in. Blood samples (1.5 mL/bird) were obtained from the brachial vein
at 7d following each injection (days 35 and 42 d). Two birds from each treatment were also selected at 42 days
of age to evaluate the immune response by a cutaneous basophil hypersensitivity (CBH) test using
phytohemaglutinin PHA-M (Invitrogen). Phytohemaglutinin at 100 xgr was intradermally injected between the
third and fourth interdigital folds of each birds left foot. The same volume of saline solution was applied to the
left foot as a negative control.

Results and Discussion After 6 wk, the birds fed diets symbiotic had lowest feed consume than other group.
Highest body weight was represented in the birds fed diets antibiotic and symbiotic respectively. Feed efficiency
improved significantly in all treatment groups except for the BV1 diet. All diet decreased the heterophil level
and the blood heterophil / lymphocyte ratio compared with the control group. The symbiotic diet increased
lymphocyte level than the other group. Dietary treatments had no significant effect on the relative lymphoed
organs weights. The broiler chickens fed the symbiotic and BV2 exhibited a significantly secondary antibody
response against Gambaro and Newcastle vaccine as compared with the control group. The additives used in this
study failed to have any significant impact on the anti-SRBC titers of total, IgM, and 1gG antibodies and there
was no interaction between treatment and time for interdigital reaction to phytohemaglutinin. The results of this
study are supported by other studies that similarly reported a beneficial effect on body weight, feed efficiency
due to dietary symbiotic. Symbiotic is defined as a mixture of probiotics and prebiotics that beneficially affects
the host by activating the metabolism of one or a limited number of health promoting bacteria and/or by
selectively stimulating their growth improving the host’s welfare. It seems that synergistic effects of prebiotics
and probiotics can be useful in stimulating beneficial bacteria and improving the health of the gut. Chand et al,
(2005) observed the beneficial influence of barberry seed on productive performance of broilers. The
improvement of feed efficiency by spices and their derivatives may be attributed to the stimulation of gastric and
pancreatic digestive enzymes and /or modulation of microbial population by phytogenetic products which leads
to more absorption of nutrient. The differences in the efficiency between different batches of spice products can
partly be explained by variations in bioactive components and yield, composition and activity of them. it can be
concluded that the potential effect of active components from spices in broiler chickens may depend on the
dosage used.
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Conclusion In conclusion, dietary Barberry powder at a level of 2% diet enhanced growth performance,
improved resistance to stress and immune status which was comparable to that of VM used as an antibiotic
growth promoter.
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