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Abstract | The study was conducted to investigate the impacts of green tea by-product supplemented diets on body
weight and hematological parameters in goats at Sylhet region of Bangladesh. The goats were assigned to 4 dietary
treatments in a completely randomized design. Each treatment had 3 replications with 3 goats per replication. The
treatment was replicated two times. Each group numbered as T1, T2, T3 and T0. Goats of all groups were supplied
with standard goat feed and fresh drinking water ad libitum. Group TO was considered as the control and fed with
normal goats feed. Goats of group T1, T2 and T3 were maintained as treated groups and group T1 was fed with 0.5%
dry Tea by-product with normal goats feed, group T2 was treated with 1% dry tea by-product and group T3 was
treated with 2% dry tea by-product respectively. The body weight of the goats was taken at the day 0 of the experiment
and again at day 30, day 60 and day 90 to compare with the initial body weight. Blood samples were collected at day
30, day 60 and day 90 of treatment for hematological and biochemical experiments. Body weight was significantly
(P<0.05) increased in treated group compared to control group. Effects of green tea by-product on RBC, WBC, Hb
and albumin concentration were not significant in treated groups (T'1, T2, and T3) compared to control. Cholesterol
and BUN concentration were decreased significantly (P<0.05) in treated groups (T1, T2 and T3) compared to control.
Based on our study results, it may be concluded that green tea by-product might have significant eftect on body weight
gain and physiological characteristics.
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INTRODUCTION al., 1996). As goat production is a fairly traditional agricul-
tural activity in rural areas, the goat industry has a bright
mong the goat breed of Bangladesh, Black Bengal future in Bangladesh and would be a viable alternative
Goat (BBG) is the most prevalent goat breed which ~for farmers because of low cost of production. Despite its
is famous for its high adaptability, fertility, prolificacy, deli- value and contribution to livestock sector in Bangladesh,
cious meat and superior skin (Devendra and Burns, 1983; BBG production is slower and moderate compare to other
Husain et al., 1996). Due to its short generation intervals ~animals. Therefore, systematic feeding practices with some
and higher rates of prolificacy, BBG is very important additives would be an alternative to increase the BBG pro-
among the livestock species (Amin et al., 2001). Tender- duction.
ness of meat and high quality skin of BBG increased its

demand in the local as well as foreign markets (Husain et Green tea extracted from leaves of Camellia sinensis, is a
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widely consumed beverage aside from water in the world.
It is used for treatment purposes due to its antioxidant
and anti-inflammatory properties (Graham, 1992). The
bio-flavonoids catechins polyphenols contained in GTB
may be responsible for its inhibitory effects against growth
of some bacteria. Catechins are the most significant group
of substances present in green tea and among them epigal-
locatechin-3- gallate is mainly responsible for the health
benefits (Ishihara et al., 2001).

Green tea consumption within the people of Eastern and
South-East Asian country has remarkably increased in re-
cent years. During manufacturing various ready-made tea
drinks, the beverage companies produce a large quantity of
tea leaf by-products which ultimately causes environmen-
tal problems due to its disposal through composting, incin-
eration or in landfills. Though green tea by-product (GTB)
is a valuable source of protein, it can be supplemented with
animal feed which would be a fruitful alternative (Kondo

et al., 2004).

Besides this, GTB has also significant effects to improve
the body weight gain and feed efficiency in pigs (Hossain
et al., 2012), calves (Sarker et al., 2010) and broilers (Cao
et al., 2005) and it is assumed that some bioactive com-
ponents of GTB (Tsuneki et al., 2004) are responsible for
these outcomes Studies reported that the thiobarbituric
acid-reactive substance values in raw meats can be reduced
by the effect of polyphenols present in GTB (Horax et al.,
2002). In broiler, the cholesterol level in plasma and meat
can be reduced by dietary supplementation of GTB (Yang
et al., 2003).

A number of studies have been suggested that saponins
from different sources diminished serum cholesterol levels
in a variety of animals. Matsuura, 2001 and Afrose et al.,
2010 reported that saponins act either directly, by inhibit-
ing absorption of cholesterol from the small intestine, or
indirectly, by inhibiting reabsorption of bile acids. Where
direct inhibition of cholesterol absorption occurs, sapon-
ins prevented absorption of not only a high proportion of
dietary cholesterol, but also of a high proportion of the
cholesterol derived from bile and desquamation of mucosal
cells.

The hilly zones on the eastern part of Bangladesh com-
prised four districts (Sylhet, Moulvibazer, Habigong and
Chattogram) are well cultivated with tea because of its
significant demand in internal market (Igbal, 2001). GTB
such as factory tea waste, decaffeinated tea waste and tea
plant by-products are available in this area. No study was
conducted before regarding the effects of GTB in goats of
Bangladesh. Therefore, the study was conducted to investi-
gate the effect of GTB on body weight gain and haemato-

logical parameters in Black Bengal goats of Sylhet region
of Bangladesh.

MATERIALS AND METHODS

STUDY AREA

The research was carried out in goats of Sylhet region in
Bangladesh. The area under lies in the Sylhet district is lo-
cated in north-east part of Bangladesh and between 24°32
North latitude and 91°52" East longitudes. The average
maximum and minimum temperatures are 23° and 7°C,
respectively. The annual average rainfall is 3.334mm and
humidity is 70%. The annual the average maximum and
minimum temperature is 10°C and 0°C, respectively. All
the tests for this study were performed in the laboratory
of medicine, Faculty of Veterinary, Animal and Biomedical

Sciences, Sylhet Agricultural University, Bangladesh.

ANIMALS AND DIETARY TREATMENTS

Information regarding health history, identification, age,
sex and breed of goats were recorded. All the goats were
providing the same basal diet (Table 1). The number of
goats and the housing system were also recorded to gain
more information about the predisposing factors for an
infection with parasites. The goats were assigned to 4 die-
tary treatments in a completely randomized design. Each
treatment had 3 replications with 3 goats per replication.
'The goats (36) were alienated into four groups: one control
group (Group TO0, n=3) and three trial groups, Group T1
(n=3), Group T2 (n=3), Group T3 (n=3). The initial body
weight of the three trial groups and one control group is
around 11 kg. GTB was collected from different tea pro-
cessing companies of Sylhet region and dried under sun
light for three days. Then the GTB was mixed with the
normal diet of the goats. This was used as the crude leaf
extract in this experiment. This tea by-product was supple-
mented with normal feed in three trial groups daily. Group
T1 was treated with 0.5%, group T2 was treated with 1%
and group T3 was treated with 2% tea by-product. Group
T0 named as control group was not given any tea by-prod-
uct supplement. Feeding trial was continued for a period of
90 days from the beginning of the experiment.

Bopy WEIGHT MEASUREMENT

The goats were kept for a 2 weeks adjustment period for
becoming habituated to pen living before commencement
of the feeding trial. The goats were provided with the ex-
perimental diets twice a day (morning and evening). The
temperature, lighting and other management procedure
were performed according to the standard guidelines of
goat management. Additionally, goats were handled in
accordance with animal welfare regulations (Ministry of
Livestock and Fisheries, 2017). All Efforts were made to

minimize the discomfort of animal used.
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Table 1: Ingredients and chemical composition of the
basal experimental diet

Ingredients % DM
Maize stover 45
Ground corn 25
Soyabean meal 15
Wheat bran 11.2
Urea 0.2
Calcium carbonate 0.9
Calcium bicarbonate 0.6
Sodium chloride 0.6
Vitamin and mineral salts 1.5
Chemical composition
DM (%) 89.8
OM (% DM) 92.7
ME (Mcal/kg DM)! 2.75
CP (% DM) 12.3
NDF (% DM) 36.7
ADF (% DM) 24.2
Ca (% DM) 0.92
Total P (% DM) 0.74

"Metabolic energy was calculated according to NRC (1981)

HEMATOLOGICAL PARAMETERS

Blood samples were collected from the goats (jugular vein)
of treated and control group in vials containing anticoag-
ulant (Sodium citrate 3.8 %) at day O of treatment peri-
od for initial screening and day 30, 60 and 90 to deter-
mine the effects of GTB on the hematological parameters
namely Hemoglobin (Hb) content, Different Leukocyte
Count (DLC), Total Erythrocyte Count (TEC), Albumin,
Glucose, Blood Urea Nitrogen (BUN), Cholesterol, Total
Protein (TP). All the parameters were analyzed by using a
blood analyzer (Hunan Zetop Medical Co. Ltd., China).

STATISTICAL ANALYSIS

Data were analyzed by using Statistical Analysis System -
Version 9.1 (SAS Ins., Cary, NC, USA). Individual goats
were taking into consideration as a unit for analyzing the
blood parameters while pens were considered for analyzing
growth performance. The results were interpreted as mean
with standard error.

RESULTS AND DISCUSSION

Effects of GTB supplementation on body weight gain

The growth performance of BBG in feeding trial supple-
mented with GTB is presented in Table 2. The impacts
of diets supplemented with GTB on growth performance
from 0-30 days was significant (p<0.01). In the present
study it was observed that at 60 to 90 days of the study

period addition of GTB in diets have some positive effects
on weight gain (p<0.01). The results of the present study
stated that diets supplemented with GTB increased the
average weight gain of BBG. Consistent with our results,
study also reported that green tea supplemented diets in-
creased the average daily gain in goats (Tan et al., 2011).
A finding of another study is in agreement with our results
which reported that a diet supplemented with 2.0% GTB
has also increased weight gain of finishing pigs (Hossain et
al.,2012). GTB comprises of tea catechin which maintains
the balance of miroflora and increases the digestibility of
the nutrients and this tea catechin may be responsible for
this increased weight gain (Tan et al., 2011). In contrast,
other studies reported that due to the presence of tannin in
green tea, different levels of green tea supplemented with
basal diets reduced the body weight gain in rats and broil-
ers (Sayama et al., 2000; Kaneko et al., 2001). Because of
phenolic compounds in tea, GTB has been proposed as a
strategy for weight gain and maintenance.

Table 2: Body weight (Mean+SD) of different groups
(n=4) after treating with GTB

Groups/Treat- Body weight

G Day30 Day60 Day90

Group T, 12.37+0.12¢  14.2320.25® 16.200.17°

Group T2 13.07+0.12> 14.77+0.42* 16.10+0.66*

Group T, 12.90+£0.20° 15.70+0.96* 17.93+0.31¢

Group T, 13.53+0.15* 14.13+0.12* 15.53+0.45®

Level of - * *

significance

P- values 0.0001 0.0523 0.0018
Errects orF GTB  SUPPLEMENTATION  ON

HEMATOLOGICAL PARAMETERS

The eftect of GTB on RBC count was not significant in
treated groups (Table 3). Our study showed the stability
of RBC in treated groups but not increased significant-
ly. Other study reported that hematological effects in
PPE-treated dogs included mild to marked increase in
white blood cells, neutrophil, monocyte, platelet, and plate-
let crit (percentage volume of platelets) values (Kapetano-
vic et al., 2009) which is not in agrement with our results.
In group T1 average number of RBC decreased as the day
progressed due to some physiological and environmental
factors which is similar with previous findings (Elkirdasy
et al., 2015) who reported that increased RBC count of tea
and/or ginger treated diabetic rabbits could be due to the
lowered lipid peroxide level in RBC membrane leading to
a decreased susceptibility of RBC to hemolysis. Previous
results also suggested that, extracts of green tea possess an-
tioxidant properties and help in RBC membrane stabili-
zation by binding to proteins and carbohydrates which are
components of RBC membrane and therefore may prevent
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breakdown of RBC membrane and antagonize the anemic

effect (Elkirdasy et al., 2015).

Table 3: RBC Count (Mean+SD) of different groups
(n=4) after treating with GTB

Groups/ RBC(million/ml)

Treatment 430 Day60 Day90
Group T1 7.87+0.68¢ 6.83+0.70° 6.37+.051°
Group T2 6.33+0.21° 6.50+0.30° 6.70+0.53%
Group T3 7.00£0.56° 7.17+0.31° 8.17+0.31°
Group To 6.80+0.75>  5.03+0.21° 5.80+0.26®
Level of o o *
significance

P- values 0.0013 0.0002 0.0640

Table 4: WBC count (Mean + SD) of different groups (n
= 4) after treating with GTB

Groups/ WBC(million/ml)

Treatment  p,y3 Day60 Day90
Group T, 5.40+0.56°  8.33:x0.23¢  7.00£0.85"
Group T, 6.43+1.23b 12.47+0.38* 7.730.78°
Group T, 8.87+1.53*  11.27+0.12°> 8.00+0.40°
Group T, 6.27+0.57°  7.60x0.17¢  9.20:0.17*
Level of * * *
significance

P- values 0.0200 0.0000 0.0149

Values with different letter in a column differ significantly

(p<0.05)

Table 5: Hb (Mean + SD) of different groups (n = 4) after
treating with GTB

Groups/Treat- Hb (gm/dl)

B Day30 Day60 Day90
Group T, 6.47+0.21° 5.80+0.61>  5.17+1.02°
Group T, 7.63+0.23% 6.67+0.76®  6.87+0.21*
Group T, 7.83+0.452 7.50+0.62*  6.90+0.50?
Group T, 5.93+0.25° 6.00£0.56"  5.83+0.80%
Level of signif- ** * *

icance

P- values 0.0001 0.0445 0.0436

Values with different letter in a column differ significantly

(P<0.01; P<0.05)

Hematological analysis revealed that administration of
green tea did not adversely affect the red blood cell, white
blood cell and platelet count of the rats. Even green tea is
effective against hypercholesterolemia and hyperglycemia
(Yousaf et al., 2014). Similar with these findings, our study
showed that GTB had no adverse effects on RBC, WBC,
Hb and albumin concentration of BBG (Table 3, 4, 5, 6).

It is advisable to consume an iron rich diet or couple green

tea consumption with iron rich supplements because con-
stant consumption of green tea can reduce haemoglobin
levels. Due to the effect of GTB on haemopoietic organs,
consuming iron and multivitamin supplements will not
only nullify the negative effects of green tea but will also
allow the green tea to effectively burn fat and eliminate the
circulating free radicals (Nihal A Sachdev, 2017). Studies
suggested that GTB act as a cofactor for methionine syn-
thase and L-methylmalonyl-CoA mutase. Methionine sy-

Table 6: Albumin (Mean + SD) of different groups (n = 4)

after treating with GTB
Groups/ Albumin
Treatment Day30 Day60 Day90
Group T1 1.17+0.15° 1.27+0.06> 1.10+0.03"
Group T2 2.33+0.21%® 1.47+0.08* 1.47+0.08°
Group T3 1.50£0.10° 1.40+0.10® 1.17+0.06°
Group To 1.10+0.10° 1.33+0.04®> 1.13+0.03"
Level of NS * *
significance
P- values - 0.0421 0.0001

Values with different letter in a column are not significantly

differ

Table 7: TP (Mean + SD) of different groups (n = 4) after
treating with GTB

Groups/ TP

Treatment Day30 Day60 Day90
Group T, 6.13+0.35*  6.67+0.32®  6.23+0.15°
Group T2 6.63+0.64* 7.37+0.21* 7.23+0.32°
Group T, 6.10£0.36*  7.33x0.38*  7.83x0.31*
Group T, 6.70£0.44c  6.10£0.52°  6.9020.46*
Level of * * *
significance

P- values 0.0283 0.0092 0.0332

Values with different letter in a column differ significantly

(p<0.01, P<0.05)

Table 8: Cholesterol (Mean + SD) of different groups (n =
4) after treating with GTB

Groups/  Cholesterol

Treatment  py,3 Day60 Day90
GroupT,  66.00+4.58"  64.00+2.65*  64.33+2.52"
GroupT,  69.33+1.53¢ 66.67+0.76* 65.67+5.51*
Group T,  66.33+2.52¢ 63.33x2.31*  61.00+2.65*
Group T,  71.00+3.00° 71.00£2.00>  73.33x4.93°
Level of * * o
significance

P- values 0.0279 0.0498 0.0029

Values with different letter in a column differ significantly

(p<0.01; p<0.05)
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-nthase catalyzes the conversion of homocysteine to me-
thionine (Kadayifci et al., 2018).

Table 9: Glucose (Mean + SD) of different groups (n = 4)
after treating with GTB

Groups/ Glucose

Treatment  p,y30 Day60 Day90
Group T, 62.67+5.13* 61.00+1.00> 63.33+9.61*
Group T, 67.33+7.64* 78.67+2.08* 63.33+5.13%
Group T, 69.33+10.26* 61.67+3.06> 72.33+5.13*
Group T, 67.33+7.51% 64.67+2.08> 63.67+6.11*
Level of NS o NS
significance

P- values - 0.0000 0.3390
Values with different letter in a column differ significantly
(p<0.01)

NS = Not significant Table 10: BUN (Mean + SD) of different
groups (n = 4) after treating with GTB

Table 10: BUN (Mean + SD) of different groups (n = 4)

after treating with GTB
Groups/ BUN
Treatment g3 Day60 Day90
Group T, 14.87+0.67* 14.43+1.38" 15.93+1.10°
Group T, 13.60+0.35*  13.40+0.78" 12.33+0.76°
Group T, 13.80+0.61°  13.50x0.56" 12.17+1.80°
Group T, 15.40+0.56*  14.90+0.50* 17.07+0.50°
Level of = * *
significance
P- values 0.0023 0.0062 0.0137

Values with different letter in a column differ significantly

(p<0.01).

Table 7 showed that the total protein (TP) concentration
was increased significantly in treated groups of our study.
Previous studies reported that green tea in addition to a
high-protein diet had no additive effect on weight mainte-
nance over the long-term (Hursel and Westerterp-Plant-
enga, 2011). Protein concentration of GTB (CP-22-35%)
may have some positive effect in gaining weights of goats

(Yang et al., 2003).

The present study showed that values of cholesterol with
different letter in a column differ significantly (p<0.01;
p<0 05) (Table 8). Result shows that blood cholesterol
concentration was decreased by treating with GTB. Fiber
of the GTB may affect the cholesterol components be-
cause fiber is an indigestible feed component affecting
cholesterol metabolism and concentration of cholesterol
in blood (Balmer and Zilversmit, 1974). Study also re-
ported that serum cholesterol levels in rats were decreased
as dietary fiber content was increased (Tsai et al., 1976).

Similar results were observed in laying hens (Menge et al.,
1974). Lactating cows feeding with ensiled green tea waste
showed significant suppression of serum cholesterol con-
tent (Kondo et al., 2004). Study also reported that diets
supplemented with green tea decreased plasma cholesterol
level (Crespy and Williamson, 2004).

It was found that there was no significant change be-
tween the treated and control group in terms of glucose
concentration (Table 9). However, it was observed that
glucose concentration was decreased in control group
more consistently than in treated groups. Green tea (GT)
extract provides a beneficial effect on long-term diabetic
nephropathy via suppressing hyperglycaemia and prevent-
ing glycogen accumulation in the proximal tubules. The
therapeutic property of GT seems propitious in improving
kidney nephropathy by significantly improving serum and
urine parameters. These findings support the importance
of controlling blood glucose levels and maybe slowing or
even reversing some of the early pathologies of diabetic
nephropathy (Renno et al., 2008). BUN concentration de-
creased significantly in treated groups than control group
(Table 10). Study reported that in malaria infected people,
green tea extract has potent antioxidant and anti-inflam-
matory properties to decrease BUN and creatinine where
polyphenols of green tea are useful supplements (Somsak
et al., 2013).

CONCLUSIONS

Our study suggests that GTB supplementations in diet
have significant effect on growth performance and certain
hemato-biochemical parameters in goats. Therefore, GTB
may be recommended to use as dietary supplementation
in goats in specific ratio. However, further study is need-
ed to see any adverse effect of GTB in goats in relation
to histopathology and biochemistry before making final
conclusion regarding the beneficial effect of GTB in goat.
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