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1 Camellia sinensis
2 Catechins

3 Flavanoids

4 Alkaloids

5 Caffeine



Table 1- Chemical composition of green tea leaf

powder
Nutrients Unit Amount
Crude protein A 17.50
Gross energy  Kcal/kg 2750
Ether extract A 6.23
ASH YA 5.23
NDF A 44.04
ADF YA 25.52
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Table 2- Ingredients and chemical composition of diets

. Control  0.5% GTLP! 1% GTLP 15% GTLP 0.05% Vit.E
Dietary components (percent)
Corn grain 61.90 61.97 61.43 61.20 61.87
Soybean meal 21.45 21.28 21.12 20.96 21.28
Wheat bran 2 2 2 2 2
Green tea leaf 0 0.5 1 15 0
Soybean oil 0.92 0.89 0.85 0.81 0.92
DCP 1.48 1.47 1.46 1.45 1.48
Oyster shell 11.04 10.98 10.93 10.98 11.04
NaCl 0.25 0.25 0.25 0.25 0.25
NaHCO3 0.15 0.15 0.15 0.15 0.15
DL-methionine 0.12 0.12 0.12 0.12 0.12
L-lysine HCL 0.03 0.03 0.03 0.03 0.03
Vitamin? and mineral premix® 0.30 0.30 0.30 0.30 0.30
VitE - - - - 0.05
Calculated chemical composition (%6)
AME (Kcal/kg) 2660 2660 2660 2660 2660
Crude protein (%) 15.2 15.2 15.2 15.2 15.2
Calcium (%) 4.6 4.6 4.6 4.6 4.6
Available phosphorus 0.4 0.4 0.4 0.4 0.4
Na 0.18 0.18 0.18 0.18 0.18
Methionine+cysteine 0.65 0.65 0.65 0.65 0.65
Lysine 0.77 0.77 0.77 0.77 0.77
Threonine 0.58 0.58 0.58 0.58 0.58
Dietary anion cation balance (Meg/kg) 190 190 190 190 190

Green Tea Leaf Powder?

Premix chemical composition of vitamins and minerals® The amount of vitamins supplied by premix per kg of feed:
Vitamin A, 1U 10,000; D3; IU 2500; E; 1U; 10; B1; 2.2 mg; B2; 4 mg; B3, 8 mg; B6; 2 mg; B9; 0.56 mg; B12; 0.015 mg;

H2; 0.15 microgram; Choline chloride; 200 mg.

The amount of minerals® supplied by the premix per kg of feed: Manganese 80 mg; Iron; 50 mg; Zinc 60 mg; Copper 5

mg; lodine 1 mg; Selenium 0.1 mg.
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Table 3- Effects of different levels of GTLP! on feed intake (g) of laying hens

Dietary Weekl Week2 Week3 Week4 Week5  Week6 Week7 Total period
treatments

Control 90.38% 92.17¢ 89.16 89.33% 88.83% 88.10® 89.16° 89.592
0.5% GTLP 89.342 89.74% 89.16 88502 88.832 88.00% 87.50% 88.722
1% GTLP 85.48" 84.65° 88.40 87.33® 87.16® 86.00° 85.75P 86.40°
1.5% GTLP 88.15% 83.05° 88.51 86.00° 85.55° 84.16° 85.08° 85.79°
0.05 % Vitamin E  88.97®® 91.34% 89.66 89.58% 89.662 89.502 89.002 89.672
SEM 0.926 1.03 0.187  0.645 0.649 0.603 0.774 0.435
P-value 0.012 0.0001 0.116 0.003 0.001 0.0001 0.002 0.0001

abMeans with different superscripts within a column differ significantly (P < 0.05)

1 Green tea leaf powder
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Table 4- Effects of different levels of GTLP! on egg production rate of laying hens
Dietary Total
treatments Weekl Week2 Week3 Week4 Week5 Week6 Week?7 period
Control 70.93 72.50% 73.452 73.092 71.078 69.88% 68.692 71372
0.5% GTLP 68.11 70.11° 73.452 72.502 71.078 70.482 69.282 70.71°
1% GTLP 68.12 70.11° 68.392 62.14° 62.23° 64.120¢ 62.73° 66.14°
1.5% GTLP 69.43 71.90% 64.30° 62.93° 62.2° 60.15° 62.93° 65.46°
0.05 % 68.97 74.882 71.662 74.642 70.632 73.452 73.452 73.132
Vitamin E
SEM 0.983 0.982 121 1.18 1.30 1.39 1.23 0.516
P-value 0.262 0.011 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
abc Means with different superscripts within a column differ significantly (P < 0.05)
Green Tea Leaf Powder
Table 5- Effects of different levels of GTLP? on egg weight (g) of laying hens
tDletary Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Total period
reatments
Control 67.42 64.58 67.00° 67.62° 66.72¢ 65.70% 66.90° 66.56°
0.5% GTLP 65.05 63.76 63.04° 64.67° 64.49% 62.47° 63.07% 63.79%
1% GTLP 65.67 63.75 65.92% 65.05% 60.75° 64.162° 61.33° 63.80™
1.5% GTLP 63.65 61.79 64.09%° 62.27° 62.48" 62.75% 63.400° 62.97°
0
0‘.05 A’ 64.42 65.12 65.10% 66.92° 64.63® 66.88° 65.29% 65.48%
Vitamin E
SEM 0.894 0.812 0.878 0.808 0.707 0.741 0.797 0.450
P-value 0.063 0.075 0.034 0.0008 0.0001 0.001 0.0005 0.0001

abc Means with different superscripts within a column differ significantly (P < 0.05)



Table 6- Effects of different levels of GTLP! on egg mass (g) of laying hens

Dietary Weekl Week2 Week3 Week4 Week5 Week6 Week?7 To_tal
treatments period
Control 48.822 46.81% 49,212 49.362 44,082 42.622% 42.58% 47512
0.5% GTLP 44.29° 44.68P 46.322 46.89% 42.572 40.91b¢ 40.54° 45.11b
1% GTLP 44720 44.66P 45.05% 43.82bc 34.71b 37.94¢% 35.37¢ 42.20¢
1.5% GTLP 44.22° 44.43b 41.25° 41.43¢ 36.47° 34.609 36.72¢ 41.24¢

0,
0'95 . % 44.39P 48.762 46.642 50.132 45,012 45,702 44,652 47.892
Vitamin E
SEM 0.804 0.681 1.02 0.941 0.970 0.876 0.698 0.554
P-value 0.017 0.0004 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

1Green Tea Leaf Powder ¢ Means with different superscripts within a column differ significantly (P < 0.05)

Table 7 - Effects of different levels of green tea leaves on feed conversion ratio (g: g) of laying hens

Dietary

treatments Week1 Week2 Week3 Week4 Week5 Week6 Week7  Total period
Control 1.89 1.96% 1.81° 1.81¢ 2.01° 2.06  2.09° 1.88¢
0.5% GTLP! 2.01 2.012 1.93° 1.88% 2.08° 2.15% 216" 1.96
1% GTLP 101 1.89% 1.96% 1.99% 2,518 2.26% 2.422 2 052
1.5% GTLP 2.00 1.87° 2.152 2.072 2.362 2442 223%® 2,082
0.05 % Vitamin E 2.01 1.87° 1.92° 1.79¢ 1.99° 1.96¢ 1.99¢ 187¢
SEM 0.036 0.032 0.014 0.040 0.057 0.049  0.048 0.023
P_value 0.052 0.015 0.049 0.0001 0.0001 0.0001  0.0001 0.0001

a,b,c Means with different superscripts within a column differ significantly (P < 0.05)

1Green Tea Leaf Powder

Table 8- Effects of different levels of GTLP! on serum lipids and antioxidant status of laying hens

Triglyceride (mg/dl)  Total Cholesterol  VLDL (mg/dl) TAC(mmol/dl) BMDA((ug/ml)
Dietary treatments (mg/dl)

Control 201.22 181.22 40.242 1.13¢ 2.512
g?iﬁ 201.40° 174.6% 40.28° 1.712 1.77°
1% b b b b b

GTLP 190.2 163.00 38.04¢ 1.59% 1.61
15% b b b ab b

GTLP 187.2 150.3 37.44 1.65 1.48
R 193.80° 189,52 38.76% 1.34% 1.96%
SEM 3.88 5.08 1.18 0.079 0.172
P-value 0.017 0.032 0.042 0.0001 0.002

a,b,c Means with different superscripts within a column differ significantly (P < 0.05)

1Green Tea Leaf Powder
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Introduction Camellia sinensis is a species of evergreen shrub or small tree that its leaves is used to
produce tea. The difference in the flavour, colour, and name of the tea depends on how the leaves are
processed. There are four basic types of tea: black tea (tea leaves that are exposed to the air and
allowed to fully oxidise or ferment, changing the leaves from green to black), oolong tea (it falls
between black and green tea), green tea (less processed and not fermented), and white tea (the least
processed of all tea). Green tea has over 200 bioactive compounds and contains over 300 different
substances. The chemical composition of tea, composed of polyphenols such as catechins and
flavonoids, alkaloids such as caffeine, theophylline, essencial oils and other compounds which are
unknown (Carry et al. 2007). In most researches, green tea has beneficial effects due to the presence
of catechins as powerful antioxidants. Ariana et al. (2011) reported that adding 1.5% green tea leaf to
laying hens diet caused a decrease in feed intake compared with control diet. Bing et al. (2018)
reported that up to 1% green tea leaf did not affect production performance, but levels above 1%
reduced laying percentage. Some sources even reported better performance for the birds fed even
lower levels of green tea. Abdul Azim (2005) reported that adding 0.75% of green tea improved the
laying yield and feed conversion rate of Japanese quail. Due to complex compounds such as catechins,
flavonoids and phenolic acids, antioxidant and cholesterol lowering effects of tea have been proved.
Ariana et al. (2011) reported the reduction of serum cholesterol of laying hens fed 1.5% green tea leaf
and Zeinab et al. (2010) showed an improvement in antioxidant capacity of birds fed green tea leaves.
Due to lack of research on the effects of Iranian tea on laying hen performance and extensive
cultivation of this product in Iran, this study was conducted to evaluate the effects of different levels
of green tea on production performance, serum lipids, and antioxidant capacity of laying hens.

Material and methods One hundred and twenty W-36 white leghorn laying hens (60 wk age) were
assigned to five treatments with five replicates and four birds in each replicate based on a completely
randomized design. Dried Iranian green tea leaf provided from Lahijan city tea farms. Dietary
treatments including: 1) Basal diet based on a corn-soybean meal 2) basal diet with 0.5 % green leaf
tea powder, 3) basal diet with 1% green leaf tea powder, 4) basal diet with 1.5% green leaf tea powder,
and 5) basal diet with 500 g/ton vitamin E. All of the diets were fed to birds for seven weeks. The
diets were isocaloric and isonitrogenous. Egg production rate, egg weight, feed consumption, egg
mass, and feed conversion ratio were recorded weekly and reported as hen day basis. Egg mass was
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calculated by multiplying the total number of eggs laid per hen by the average egg weight. At the end
of the experiment, two birds from each replicate (close to cage average weight) were selected. Blood
samples were collected from the wing and serum was separated. Total antioxidant capacity (TAC),
lipid peroxidation (MDA), total cholesterol, triglyceride, and high-density lipoprotein (HDL) were
measured using analytical kits. All data were analyzed by ANOVA procedure described by the SAS
Institute (2009). Tukey test was used to determine the significant differences between treatment
means.

Results and discussion The results showed that feed intake, egg production rate, and egg mass of
birds fed diets containing more than 0.5% green tea leaf powder (GTLP) decreased significantly and
feed conversion ratio increased as compared with control group. Production performance criteria was
not affected in birds fed vitamin E as compared with control group. Similarly, Bing et al. (2018)
showed that feeding up to 1% of GTLP in layer hen diets did not affect production performance; but,
levels above 1% reduced egg production percentage. Also, Bing et al. (2018) showed that the use of
higher than 1% GTLP in diet had negative effects on production performance. Kojima and Yoshida
(2008) and Wei et al. (2012), similar to our results, reported a decrease in feed intake even at lower
levels of GTLP in the diet. Yaman et al. (1999) showed that egg weight decreased using 0.67% green
tea extract in drinking water. As compared with control group, birds fed diet containing 1.5% GTLP
had lower serum triglyceride, total cholesterol, and VLDL concentrations. Similarly, Ariana et al.
(2011) reported a reduction in serum cholesterol of laying hens fed 1.5% GLTP. Shishikoura et al.
(2006) reported that catechins in green tea is a potent inhibitor for cholesterol and triglyceride
absorption in small intestine. Panala et al. (1997) showed that green tea polyphenols can reduce the
production of free radicals produced in the cell and Ishikawa et al. (1997) reported that green tea
flavonoids could be able to boost animal antioxidant capacity. Sahin et al. (2010) reported a decrease
in malonildialdehyde (MDA) by feeding GLTP in birds. In the present experiment, serum antioxidant
capacity was increased, but MDA and lipid peroxidation index were decreased in the birds fed diets
having 1.5% GTLP or vitamin E (P<0.05).

Conclusion: Although the use of at least 1% GTLP had negative effect on production performance
of laying hens, it reduced blood cholesterol and triglycerides, while increased antioxidant capacity
parallel to vitamin E diet.
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