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Table 1. Ingredients of experimental diets

Starter from 1 to 10 days

FoTo  FoTozs  FoTys  FoosTo  ForsTozs  ForsTis  FisTo  FisTozs  FisTys

Corn, Grain 6035 5753 5885 5624  55.10 5509  54.80 5374  52.33
Wheat, Red W. 0.00 250 000  4.04 4.00 3.00 5.00 5.00 5.00
Fish Ol 000 000 000 075 0.75 0.75 1.50 1.50 1.50
Soybean OiL 100 100 1.00 074 1.00 1.00 024 0.58 1.00
i},y/:’ea“ Meal - 3275 3233 3275 3244 3251 3277 3233 3253 3278
Oyster Shells 089 089 089 092 0.89 0.89 1.13 0.89 0.89
Premix” 500 500 500 487 5.00 5.00 5.00 5.00 5.00
Grean Tea 000 075 150  0.00 0.75 1.50 0.00 0.75 1.50

Grower from 11 to 22 days

FOTO FOTOJS FOTIAS F0A7STO 1:OA75T0A75 F0A75T1A5 FIASTO F1A5T0A75 FlASTLS

Corn, Grain 6045 6045 5877 6038 5882 . 5882 6038 58.82  57.26
Wheat, Red W. 500 500 500  5.00 5.00 500 500  5.00 5.00
Fish Ol 000 000 000 075 0.75 0.75 1.50 1.50 1.50
Soybean OiL 188 188 200 - 116 1.67 1.67 041 0.92 1.43
f;’};l’ean Meal - 2724 2724 - 2731 2692  27.22 2722 2692 2722 2751
Oyster Shells 091 091 091  0.80 0.80 080 080  0.80 0.79
Premix 451 451 450 5.00 5.00 500 500  5.00 5.00
Grean Tea 000 075 150  0.00 0.75 150 000 075 1.50
Finisher from 22 to 42 days

Folo  FoToss  FoTis  FossTo  FogsTozs  FogsTis  FisTo  FisTozs  FisTis
Corn, Grain 61.12°. 6021 6133 61.12 5977 5941  61.12 5977  58.42
Wheat, Red W. 700.  7.00 500  7.00 7.00 605  7.00  7.00 7.00
Fish Oil 000 000 000 075 0.75 0.75 1.50 1.50 1.50
Soybean OiL 288 300 300  2.13 2.61 3.00 1.38 1.86 2.34
i},y/:’ea“ Meal - 2340 2343 2356 2340 2352 23.68 2340 2352  23.64
Oyster Shells 061 061 061 061 0.61 0.61 0.61 0.61 0.61
Premix 500 500 500  5.00 5.00 500 500 5.0 5.00
Grean Tea 000 075 150  0.00 0.75 150 000  0.75 1.50

FoTy: control diet + 0% fish oil+ 0% green tea, FyTy7s: control diet + 0% fish oil+ 0.75% green tea, F( T, s:

control diet + 0% fish oil+ 1.5% green tea, Fy75T,: control diet + 0.75% fish oil+ 0% green tea, Fg 75T¢75: control

diet + 0.75% fish oil+ 0.75% green tea, Fy 5T} ss: control diet + 0.75% fish oil+ 1.5% green tea, F| sTy: control

diet + 1.5% fish oil+ 0% green tea, F, 5T, ;5: control diet + 1.5% fish oil+ 0.75% green tea, F, 5T 5: control diet +

1.5% fish oil+ 1.5% green tea.

*Containing: M.E.: 1.65, protein: 32, linoleic acid: 51, crude fiber 7.58, calcium:9, T. Phos.:9.5, Avail. Phos.:
6.4, calcium/phosphoros: 1.9, Cl: 4.5, Na: 3, Lys.: 2.41, Met.: 4 Thr.: 1.
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Table 2. Composition of experimental diets

Starter from 1 to 10 days

FqTy FoToss FoTys Fo.75To Fo.75To.75 Fos5Ty5 F,5Ty Fy5Tos FisTys
Dry Matter 87.77 87.98 87.77 87.00 86.46 86.33 86.57 85.81 84.90
Metabolozable Energy 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Protein 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00
Ether Extract 3.74 372 3.74 339 3.62 3.64 2.85 3.16 3.53
Crude Fiber 2.99 3.17 3.33 2.97 3.14 331 2.97 3.12 3.8
Calcium 0.90 0.90 0.90 0.90 0.90 0.90 0.94 0.90 0.90
Total Phosphorus 0.85 0.85 0.85 0.84 0.85 0.85 0.85 0.85 0.84
Avail. Phosphorus 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Sodium 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Lysine 1.25 1.24 1.25 1.24 1.24 1.25 1.24 1.24 1.25
Methionine 0.50 0.50 0.50 4.97 0.50 0.50 0.50 0.50 0.50
Z;tiasl sulfur amino 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Threonine 0.84 0.83 0.84 0.83 0.83 0.84 0.83 0.83 0.83

Grower from 11 to 22 days
Dry Matter 86.60 86.60 86.34 86.66 85.54 85.54 86.66 85.54 84.43
Metabolozable Energy 3.07 3.07 3.07 3.07 3.07 3.07 3.07 3.07 3.07
Protein 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Ether Extract 465 465 475 3.93 438 438 3.18 3.63 4.09
Crude Fiber 2.85 2.85 3.19 2.88 3.03 3.03 2.88 3.03 3.18
Calcium 0.84 0.84 0.84 0:84 0.84 0.84 0.84 0.84 0.84
Total Phosphorus 0.79 0.79 0.79 0.83 0.83 0.83 0.83 0.83 0.83
Avail. Phosphorus 0.42 0.42 0.42 0.45 0.45 0.45 0.45 0.45 0.45
Sodium 0.16 0.16 0.16 0.17 0.17 0.17 0.17 0.17 0.17
Lysine 1.09 1.09 1.09 1.09 1.10 1.10 1.09 1.10 1.10
Methionine 0.48 0.48 0.48 0.49 0.49 0.49 0.49 0.49 0.49
;rc"ltiasl sulfur amino 0.62 0.62 0.62 0.61 0.61 0.61 0.61 0.61 0.61
Threonine 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Finisher from 22 to 42 days

Dry Matter 85.89 85.61 85.39 85.89 84.80 83.80 85.89 84.80 83.70
Metabolozable Energy 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15 3.15
Protein 18.60 18.60 18.60 18.60 18.60 18.60 18.60 18.60 18.60
Ether Extract 5.68 5.79 5.81 493 536 572 4.18 4.61 5.04
Crude Fiber 2.80 2.97 3.13 2.80 2.95 3.10 2.80 2.95 3.10
Calcium 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Total Phosphorus 0.82 0.82 0.81 0.82 0.81 0.81 0.82 0.81 0.81
Avail. Phosphorus 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
Sodium 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Lysine 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Methionine 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46
aTc(i?sl sulfur amino 0.58 0.58 0.57 0.58 0.57 0.57 0.58 0.57 0.57
Threonine 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69

FoTy: control diet + 0% fish oil+ 0% green tea, FoTy ;5: control diet + 0% fish oil+ 0.75% green tea, FyT 5: control diet + 0%
fish oil+ 1.5% green tea, F( 75T control diet + 0.75% fish oil+ 0% green tea, Fy 75Ty 7s: control diet + 0.75% fish oil+ 0.75%
green tea, F(75T)ss: control diet + 0.75% fish oil+ 1.5% green tea, F;sTy: control diet + 1.5% fish oil+ 0% green tea,
Fy 5T 75: control diet + 1.5% fish oil+ 0.75% green tea, F; 5T 5: control diet + 1.5% fish oil+ 1.5% green tea.
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Table 3. Effect of fish oil and green tea on the daily feed intake in broiler chickens (g/day) from 1 to 6 weeks

Weeks

Treatment' 1 2 3 4 5 6

FoTo 26.52°+04  43.8°+14.8 71.1°+0.8 118.62°+2.5  15821°+29  119.73°+2.7
FoTo7s 26.91°+0.3 62.6°£28 7526427 125.59 ®+3 169.04°+£7.8  129.98°+6.5
FoTs 22.96 °+0.1 51.9%+0.5 67.3 °+1.04 125.99 *+6 157.32°+6.1  129.93°43.9
Fo15To 2921°%40.8  60.3°+0.76  70.03*+0.07  114.47°+23  154.71°+3.6  119.73°+2.7
Fo75To7s 27734035 61.9°+2.6  71.03™+£1.36  116.66°+2.5  160.58°+5.5  122.87°+5.1
Fo5T) 28.69 *+0.67 63.7 43 7147423 118.1°+2.7 155.83°+3.7  125.59°+3.1
Fi 5T, 27.7%+0.7 59.4°+1.1 77.53 *+3.4 140.17 %127  175.17*142  152.65°49.7
F5Tos 26.45°+0.3 64.4°+£0.7  71.3%+0.13  109.39°+0.13  154.58 "+3.8 125.87 °+3
FisTs 19.27 9+0.3 20.6 ©£0.7 38.979+1.4 82.4°+1.45 114.34°+£0.6  117.81°43.5

'FyTy: control diet + 0% fish oil+ 0% green tea, FyTy7s: control diet + 0% fish oil+ 0.75% green tea, FoT) s:
control diet + 0% fish oil+ 1.5% green tea, Fy75T,: control diet + 0.75% fish oil+ 0% green tea, Fy75T¢7s:
control diet + 0.75% fish oil+ 0.75% green tea, F( 75T, s3: control diet + 0.75% fish oil+ 1.5% green tea, F; sT:
control diet + 1.5% fish oil+ 0% green tea, F;sT;7s: control diet + 1.5% fish oil+ 0.75% green tea, F; 5T s:

control diet + 1.5% fish oil+ 1.5% green tea.

¢ Different superscripts within a column indicate significant differences between treatments (P<0.05).



wrga] Frwly g 0, Slas p SsS lrazex 0> a4 sole HEg, g e sl 0938l il Sen g 0ole s Balads 2

120
110
£100{
E o
- Green tea
3 90 4 -—e-20
=
2 —-—075
= 80 -
Q —A—15
70 1
60

0 0.75 15
Fish oil (%)

0,95 J5 10 () 355 sbeazgx ailyy) Sis> Bras (1She p (Bl 89 9 jew by SS )09 SV S
P<140) csl o sme glas oains jlis aslins o8 ‘_éb}a-c
Fig 1. Effect of dry powder of green tea and fish oil on the average daily feed intake (g) of the broiler chickens at

the total period
¢ Different superscripts in each level of fish oil indicate significant differences between treatments (P<0.05)
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Table 4. Effect of fish oil and dry powder of green tea on the daily weight gain in the broiler chickens (g)

Weeks
Treatment' 1 2 3 4 5 6
FoTo 22.6%+0.30  33.0°+0.40 37.8%°+020  47.1+1.80 54.6°°+4.80  48.7+9.80
FoTo7s 2264030 30.4+0.80 < 412°+1.60 41.943.70 67.7°+4.30  48.7+8.40
FoTis 20.2°40.06 27.1°+0.70  34.1°+1.30 41.6£1.80 68.4°+520  46.3+1.40
Fo.75sTo 21.7%40.60 31.1%+1.36 359430 47.6+2.40 75.5°+2.80  58.1 +7.50
Fo.75T07s 222%4+030 27.8°+1.30. 35.0+1.30 49.5+2.10 702%®+1.80  50.2+5.70
Fo75T1s 21.9*+050 2834250 37.1°+0.70 41.043.90 65.7+3.80 46.1+11.80
FisT, 21.2%40.56° 28.0°+0.40 33.3°+4.80 55.742.90 61.0°+5.04 49.9+13.50
F15To7s 21.7*+020 34.5%°+0.70 38.2°+1.04 47.6+2.50 75.8°+4.80  47.1+5.60
FisTys 12.194020 154°+1.50 23.5°40.90 35.6+0.70 45.4%+1.40  50.2+1.80

FoTy: control diet + 0% fish oil+ 0% green tea, FT(75: control diet + 0% fish oil+ 0.75% green tea, FoT; s:
control diet +0% fish oil+ 1.5% green tea, Fy-5sTy: control diet + 0.75% fish oil+ 0% green tea, Fy 75T 75:
control diet + 0.75% fish oil+ 0.75% green tea, Fy ;5T sg: control diet + 0.75% fish oil+ 1.5% green tea,
F5Ty: control diet + 1.5% fish oil+ 0% green tea, F 5T 75: control diet + 1.5% fish oil+ 0.75% green tea,
F, 5T, 5: control diet + 1.5% fish oil+ 1.5% green tea.

*d Different superscripts within a column indicate significant differences between treatments (P<0.05).

plez ddo ;0 (p)5) (355 slaazsz ailig; (i GRIB! 2 (Bl (29, 5 o Sl SiS 09 S0 Jooo
Table 5. Effect of fish oil and dry powder of green tea on the daily weight gain (g) in the broiler chickens at forth

week
Main effect Level Forth week
0% 45.25%+1.58
Fish oil 0.75% 46.09* £1.94
1.5% 46.35*+£3.12
0% 50.19%+1.83
Green tea 0.75% 48.06" £1.48
1.5% 39.44°+1.56

*® Different superscripts within a column indicate significant
differences between treatments (P<0.05).
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Fig 2. Effect of dry powder of green tea and fish oil on the weight gain (g) of the broiler chickens at the total
period
¢ Different superscripts in each level of fish oil indicate significant differences between treatments (P<<0.05).
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Table 6. Effect of fish oil and green tea on the feed conversion rate in broiler chickens

Weeks

Treatment' 1 5 3 2 3 6 Total period
FoT, 1.17 8+0.0 1.32 °+0.45 1.88 °+0.03 2.5240.1 2.93%40.2 2.62+0.4 2.2140.2
FoTo7s 1.9 7+0.0 2.05%£0.05 1.83 °+0.02 2.72+0.3 2.53 %403 2.81+0.4 2.34+0.1
FoTys 1.13"+0.0 1.89 %£0.06 1.98 °+0.04 3.05+0.3 234403 2.81+0.2 2.38+0.1
Fo.75To 1.34°40.0 1.93 °+0.14 1.98°+0.16  2.42+0.15 2.06 °+0.13 2.14+0.3 2.13+0.09
Fo.75To.7s 1.24 4+0.003 2122 %0.2 2.03 °+0.07 2.36+0.06 2.29%+0.13 2.50+0.2 2.28+0.07
Fo75T1s 1.31°°+0.0 22424022 1.93%+0.1 2.94+0.3 2.38 %4012 2.22+1.02 2.5+0.2
FisTo 1.31 °+0.003 2.11%+0.1 2.40°+0.3 2.55+0.3 2.87 ®10.03 2.67+1.1 2.66+0.1
Fi5To7s 1:21 °+0.0 1.84%+0.045  1.87°+0.05 2.31+0.1 2.96 °+0.17 2.57+0.4 2.17+0.06
FisTys 1.58 *+0.0 1.33+0.46 1.66 °+0.0 2.31+0.08 2.52 %4007 2.3+0.08 2.48+0.09

F(Ty: control diet + 0% fish oil+ 0% green tea, F T 7s: control diet + 0% fish oil+ 0.75% green tea, FyT) 5: control diet +
0% fish oil+ 1.5% green tea, F,75Ty: control diet + 0.75% fish oil+ 0% green tea, Fy 75Ty 75 control diet + 0.75% fish oil+
0.75% green tea, F 75T sg: control diet + 0.75% fish oil+ 1.5% green tea, F, sTy: control diet + 1.5% fish oil+ 0% green
tea, F, 5T} 75: control diet + 1.5% fish oil+ 0.75% green tea, F; 5T, 5: control diet + 1.5% fish oil+ 1.5% green tea,

“€ Different superscripts within a column indicate significant differences between treatments (P<0.05).
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Table 7. Effect of fish oil and green tea on the humoral immune response against Newcastle virus

Day
Main effect Level 25 32 39

0% 3.18%+0.22 2.18%+0.16 2.13%+0.24

Fish oil 0.75% 3.32*+0.21 2.61%°+0.14 2.42°+0.1
1.5% 3.71* £0.28 2.67°£0.21 3%£0.17
0% 3.27%+0.27 2.64+0.16 2.84%+0.22

Green tea 0.75% 3.83%+0.2 2.71%+0.18 2.53%+0.205

1.5% 3.11°+£0.2 2.09°%+0.13 2.18°+0.17

*® Different superscripts within a column indicate significant differences between treatments (P<0.05)
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Abstract

In order to study the effect of green tea and fish oil on performance and antibody titer against Newcastle
disease, 405 day-old broiler chickens were evaluated in a 3x3 factorial experiment using completely randomized
design. Chicks were divided into 9 parts and each part was split into 3-groups. Each part was fed by diet
containing 0% (Ty), 0.75% (Ty75) or 1.5% (T;5) dry powder of green tea and 0% (Fy), 0.75% (Fy7s) or 1.5%
(F,5) fish oil. Feed intake, gain weight and feed conversion ratio were estimated weekly. The vaccine of
Newcastle was inoculated at 8 and 17d. To assay the antibody of Newcastle by HI test, blood samples were
collected from five checks of each group from brachial vein at 25, 32 and 39 d. The results showed that there
was no difference between treatments on the feed conversion ratio (P>0.05) and the lowest weight gain (30.43)
and the highest feed intake (72.25) were observed by 1.5% fish oil and 1.5% green tea. At 39 d, the highest level
of antibody (3) was obtained by 1.5 % fish oil (P<0.05). At32 and 39d, the levels of antibody against Newcastle
was lower in 1.5% green tea (2.09 and 2.18, respectively) than 0% green tea (2.64 and 2.84, respectively;
P<0.05). Therefore, the addition of 1.5% fish oil and 1.5% green tea to diet of broiler chickens increased and
decreased the humoral immunity responses against Newcastle disease, respectively.
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