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Abstract
Background and Aim: Dietary supplementation with green tea by-product shows special effects on animal parameters. 
This study aimed to assess the effects of green tea by-products (GTBP) in the diet on some blood parameters, growth 
performance, and carcass characteristics of finishing pigs and on meat quality, and nutritional composition of pork.

Materials and Methods: One hundred and sixty crossbred pigs with an initial body weight of 65.15 ± 0.38 kg, were 
distributed into four dietary treatments, with four replicates of 10 pigs each. The dietary treatments were a basal diet (control 
diet, CON), and three experimental diets (GTBP8, GTBP16, and GTBP24) based on the CON diet supplemented with 
GTBP at 8, 16, and 24 g/kg of feed. The studied parameters were examined during the experimental period of 10 weeks.

Results: No statistical differences in average daily feed intake, average daily gain, and feed conversion ratio were observed 
between the diet treatments (p > 0.05). Backfat thickness decreased (linear, p < 0.05) according to the GTBP levels but no 
other carcass parameters. Meat quality was not influenced by the GTBP levels (p > 0.05). However, pigs fed with GTBP had 
a decrease in cholesterol content and an increase in crude protein and total omega-3 content of pork compared to the CON 
diet (p < 0.05). Moreover, dietary supplementation with GTBP significantly decreased plasma cholesterol (p < 0.05), and 
trends for the decrease in low-density lipoprotein cholesterol and urea nitrogen were observed (linear, p = 0.08).

Conclusion: Up to 24 g/kg GTBP in the diet for finishing pigs does not impair animal performance and makes carcass 
leaner with softer meat as well as positive effects on cholesterol and fatty acid metabolism. Further experiments are needed 
to determine the optimal levels of GTBP addition in finishing pig diet to produce higher meat quality.
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Introduction

The growth performance of animals is affected 
by many factors such as sex, age, breed, feeding, and 
antibiotics. Antibiotics used in animal feed, such as 
higher growth rate, prevention of pathogen diseases, 
and enhancement of economic efficiency [1–3]. 
However, due to the occurrence of antibiotic-resistant 
bacteria and antibiotic residues in animal products, 
the use of alternative sources to antibiotics in animal 
feed is required, particularly those from medicinal 
plants, which are considered safe and effective agents 
in disease prevention, growth promotion, and quality 

enhancement of animal products [4–7]. Regarding 
human dietary habits in meat consumption, the most 
consumed meat in the world is pork [8]. Therefore, 
preserving and enhancing the growth performance 
and meat quality of pigs are necessary.

Green tea (Camellia sinensis), a variety of tea 
plants from the Theaceae family, contains a great 
number of bioactive compounds with numerous health 
benefits [9], so it is largely used for medicinal goals in 
many countries in the world [10]. Vietnam is now the 
6th largest tea producer in the world, with 270 thou-
sand tons produced per year [11]. However, a consid-
erable amount of green tea by-products (GTBP) from 
the simple drying methods is presumed to be produced 
annually by tea producers to processing companies in 
Vietnam [12]. These by-products are potential sources 
of feed additives for animals but their exploitation 
is not effective. According to An et al. [12], GTBP 
from tea processing companies in Vietnam contains 
35% dry matter (DM), and on a DM basis, 18% crude 
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protein, 20% crude fiber, and 28% neutral detergent 
fiber. Moreover, GTBP still contains more than 200 
bioactive compounds and 300 various substances 
showing antimutagenic, anticarcinogenic, and antiox-
idant activities [4].

Catechins (C), the main class of polyphenols 
found in green tea and GTBP, possess high biological 
activity. Dietary supplementation with green tea pow-
der has been reported to improve average daily gain 
(ADG) and feed conversion ratio (FCR) in broiler 
chickens [13], goats [14], cattle [15], and fishes [16]. 
Moreover, dietary supplementation with green tea in 
animal diets decreased thiobarbituric acid reactive 
substances values and preserved the oxidative sta-
bility of pork and broiler meat [5, 17]. In addition, 
dietary supplementation with GTBP reduced choles-
terol content and improved fatty acid composition in 
animal meat [14, 17, 18]. Offering GTBP to finishing 
pigs also resulted in positive effects on humoral and 
cell-mediated immunity [19]. Nevertheless, limited 
studies have been carried out to evaluate the effect of 
GTBP from the artisanal drying method in Vietnam on 
production parameters of pigs, while local beverage 
green tea companies produce an increased quantity of 
GTBP.

This study aimed to assess the effects of GTBP 
in the diet on some blood parameters, growth perfor-
mance, and carcass characteristics of finishing pigs 
and on meat quality, and nutritional composition of 
pork.
Materials and Methods
Ethical approval

The research protocol was approved by 
the Ethics Committees on Animal Experiments, 
Vietnam National University of Agriculture, Vietnam 
(Application VNUA - 2021/05).
Study period and location

This study was conducted from June to August 
2022 at the experimental farm of the Faculty of Animal 
Science, Vietnam National University of Agriculture, 
Vietnam.
Preparation of GTBP and composition analysis

The dried residues of buds and tea leaves were 
obtained from tea processing companies in Thai 
Nguyen province, Vietnam. The by-products were then 
ground into powder (GTBP). Samples were prepared 
for analysis according to the method of Vietnamese 
standards [20]. The main constituents of GTBP were 
analyzed for DM, crude protein, ether extract, ash, 
crude fiber, and neutral detergent fiber according to 
the association of analytical chemists’ methods [21]. 
The content of polyphenol was determined using the 
Folin–Ciocalteu method as previously described [22]. 
The amounts of individual Cs, including C, epi-
catechin (EC), epigallocatechin (EGC), EC gallate 
(ECG), and EGC gallate (EGCG) were analyzed 
using a Shimadzu LC-20A high-performance liquid 

chromatography system (Shimadzu, Kyoto, Japan), 
according to Balci and Özdemir [23].
Experimental design, animals, and diets

A total of 160 crossbred growing pigs (80 males 
and 80 females, breeding: Duroc × (Landrace × 
Yorkshire), initial body weight: 65.15 ± 0.38 kg) were 
divided into four dietary treatments, balanced IBW, 
and gender, for 10 weeks feeding trial. Four replicate 
pens were assigned to each of the four treatments, 
with 10 pigs (five males and five females) per repli-
cate pen. The effect of sex was not investigated in this 
study. Each pen (3.5 m × 4.3 m) was equipped with one 
automatic feeder and two automatic nipple drinkers. 
The temperature of pig house was around 26–28°C, 
while relative humidity was around 65%–85% over 
the entire experimental period. Each treatment was 
randomly allocated to one of four diets, including a 
basal diet (control diet, CON) and three other diets – 
GTBP8, GTBP16, and GTBP24 – based on the CON 
diet supplemented with GTBP at 8, 16, and 24 g/kg, 
respectively. Water and feeding were provided for 
ad libitum consumption over the entire experimental 
period.

Raw feed materials, including yellow maize, 
soybean meal, fish meal, rice bran, wheat bran, and 
others, were supplied and formulated by a local feed 
processing company. Nutrient levels of the basal diet 
met the recommended requirements for finishing pigs 
(Table-1) [24, 25].
Sampling and measurements
Pig performance

The animals were individually weighed using 
an electronic scale of 300 kg (accuracy 0.01 kg) at 
the beginning and finishing dates of the trial. The 
average daily feed intake (ADFI, kg/pig/day), ADG 
(g/pig/day), and FCR (kg feed/kg pig weight gain) 
were recorded and calculated for each pig, repli-
cate pen, and treatment over the entire period of the 
experiment [26].

Carcass traits
At the end of the trial, 48 pigs (12 pigs per treat-

ment, two barrows, and two females per pen) were 
slaughtered by electrical head-only stunning fol-
lowed by exsanguination. Hot carcass (kg), carcass 
weight (kg), killing-out percentage (%), dressing per-
centage (%), and backfat thickness (mm) were mea-
sured as previously described [27].

Longissimus thoracis muscle (LTM) samples 
at the middle of the 13th and 14th ribs were collected 
immediately after slaughter. Two subsamples of LTM 
(around 250 g) were taken from the left side of each 
carcass. The subsamples were distinctly weighed and 
placed in tight plastic bags. Then, one subsample was 
stored at 4°C for technological quality assessment at 
24 h after slaughter. The other one was then kept at 
−20°C to analyze the chemical composition, choles-
terol content, and total omega-3 fatty acids [28].
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Technological quality of LTM muscle
pH values were determined at two points time 

(45 min and 24 h), and other parameters of LTM were 
determined at 24 h postmortem. pH values were mea-
sured using a portable pH (pH-STAR, Germany). Meat 
color CIE Lab values (L* a* b*) were determined 
using the model CR-410 Chroma Meter (Minolta, 
Japan) as previously described by Choi et al. [29]. 
Drip loss and drip cooking percentages were deter-
mined as previously described by Oanh et al. [27]. 
Shear forces were recorded using a Warner-Bratzler 
shear machine (USA) [29].

Chemical composition of pork
The chemical composition of LTM samples was 

analyzed through measures composed of DM content, 
crude protein content, lipid content, and total ash con-
tent, according to the AOAC method [21].

The content of cholesterol was analyzed using 
a Shimadzu GCMS-QP2010 gas chromatography 
(GC)–mass spectrometer (Shimadzu) as previously 
described by Derewiaka and Obiedziński [30]. The 
content of omega-3 fatty acids (C18:3n3, C20:3n3, 
C20:5n3, and C22:6n3) was measured using an 
Agilent 6890 plus GC equipped with a flame ioniza-
tion detector (Agilent Technologies, USA), SP-2560 

capillary GC column, according to the steps as previ-
ously described by Ding et al. [31].

Blood and serum analyses
One day before the end of the experiment, 24 ani-

mals (six pigs per treatment, one barrow, and one female 
per replicate pen) were randomly chosen for blood sam-
pling through the jugular vein using an 18-G needle, as 
previously described by Oanh et al. [6]. Briefly, ali-
quots of blood samples were separately placed in both 
Vacutainer tubes containing K2EDTA and serum tubes. 
Hematology parameters, including red blood cell count 
(RBC), white blood cell count (WBC), hemoglobin 
(Hb) content, and lymphocyte percentage, were deter-
mined using the hematology analyzer ABX Pentra DX 
120c (Horiba Medical, Montpellier, France). The serum 
tubes were centrifuged at 3000× g at 4°C for 15 min, 
and the plasma samples were transferred to plastic 
vials. The concentrations of aspartate aminotransfer-
ase (AST), alanine aminotransferase (ALT), bilirubin, 
total cholesterol, creatinine, high-density lipoprotein, 
low-density lipoprotein (LDL), protein, and urea nitro-
gen were determined using Cobas 8000 modular ana-
lyzer series (Roche, Germany).
Statistical analysis

Experimental data were measured using the 
PROC MIXED procedure (version 9.4; SAS Inst. 
Inc., Cary, NC, USA), and diet was the fixed effect. 
Pens were as the experimental unit for growth perfor-
mance, whereas individual pigs served as the experi-
mental units for carcass characteristics, meat quality, 
chemical composition, and sensory data. Orthogonal 
polynomials were used to determine the linear and 
quadratic effects of increasing the inclusion of GTBP 
in diets on studied parameters. The results are shown 
as the least square means with a standard error of the 
mean. Multiple comparisons were determined using 
Tukey adjustment. The significance level was tested 
as p ≤ 0.05, while 0.05 < p < 0.10 was a trend.
Results
Constituents of GTBP

The GTBP product had crude protein and crude 
fiber close to 20%. The contents in total polyphenols 
were close to 20%. The EGCG proportion among 
total polyphenols was significantly higher than that of 
ECG, EGC, EC, and C (Table-2).
Growth performance and carcass parameters

The different inclusion levels of GTBP in the 
experimental diets did not influence final live body 
weight (FBW), ADFI, ADG, and FCR (p > 0.05). 
However, pigs that received the diet supplemented 
with 2.4% GTBP had a slightly decreasing trend in 
ADG in comparison with other diets (Table-3).

Dietary supplementation of GTBP in the diets 
did not influence killing-out percentage and dressing 
percentage (p > 0.05). However, a significant decrease 
(linear, p = 0.04) in back fat thickness (BFT) was 
found for pigs fed diets with increasing GTBP levels, 

Table-1: Ingredients of the basal diet [24].

Item Basal diet

Ingredients (as-fed basis)
Yellow maize 386
Soybean meal 102
Fish meal 20.0
Rice bran 250
Wheat bran 200
Limestone 15.0
Vitamin-mineral premi×1 5.00
NaCl 10.0
Farm enzyme2 5.00
L-lysine HCl, 98.5% 5.00
DL-methionine, 98% 2.00

Analyzed composition (% DM)
DM 88.8
Crude protein 16.5
Ether extract 7.78
Crude ash 7.56
Crude fiber 5.15
Neutral detergent fiber 18.0
Calcium 1.26
Total phosphorus 0.90
Gross energy (MJ/kg DM) 18.6
Metabolizable energy3 (MJ/kg DM) 14.6
Lysine4 1.16
Methionine4 0.50

1Premix in 1 kg: Activity enzyme, 100 g; biotin, 8 mg; 
coarse sand, 2%; CuSO4, 250–300 mg; FeSO4, 150–200 
mg; ZnSO4, 250–300 mg; MnSO4, 150–200 mg; sufficient 
carrier for 1000 g; moisture, 10%. 2Farm enzyme in 
1 kg: Candida tropicalis, 105–108 CFU/g; Lactobacillus 
acidophilus, 109–3.109 CFU/g; Saccharomyces boulardii, 
109–2.1010 CFU/g; Saccharomyces fibuligera, 106–1010 
CFU/g; moisture (max), 10%. 3Calculated ME value 
according to Noblet and Perez [25]. 4Nutrient data are 
estimated data, DM=Dry matter
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with the lowest value of BFT when the diet was sup-
plemented with 2.4% GTBP (Table-4).
Technological quality of pig meat

The pH values (pH45 and pH24), drip losses 
(DL24), and cooking loss (CL24) of LTM were not 
significantly different (linear, p ≥ 0.39) between pigs 
fed the diets with the inclusion of GTBP and the CON 
(Table-5). The shear forces (SF24) of LTM tended to 
decrease (linear, p = 0.05) in response to the addition 
of GTBP when compared to the control group. Meat 
lightness (L*24) did not differ between the groups, but 
redness (a*) and yellowness (b*) tended to increase 
trend in pigs offered GTBP (linear, p ≤ 0.08).
Chemical composition of pig meat

Pigs fed diets supplemented with GTBP tended 
to have increased crude protein content (linear, 

p = 0.04; quadratic, p = 0.02) and decreased lipid 
content in LTM meat (quadratic, p = 0.01), but DM 
and ash content were not changed. A decreased trend 
in cholesterol content (linear, p = 0.08; quadratic, 
p = 0.01) and an increase in total omega-3 fatty acid 
content (C18:3n3, C20:3n3, C20:5n3, and C22:6n3) 
(both linear and quadratic p = 0.01) in LTM meat 
were observed in pigs received GTBP in comparison 
to CON (Table-6).
Blood parameters

The inclusion of GTBP did not induce a signif-
icant effect on blood parameters, including WBC, 
RBC, Hb, AST, ALT, bilirubin, protein, and creati-
nine (Table-7). However, plasma cholesterol content 
decreased with increasing GTBP levels in the diets 
(linear, p = 0.02). Moreover, a trend for a decrease 
in blood LDL-cholesterol and urea nitrogen was 
observed in pigs fed diets with increasing GTBP (lin-
ear, p = 0.08).
Discussion

This study aimed to assess the effects of GTBP 
in the diet on some blood parameters, growth per-
formance, and carcass characteristics of finishing 
pigs and on meat quality, and nutritional composi-
tion of pork. The chemical composition of GTBP 
was in the same range as values reported for sim-
ilar by-products [12, 27]. Total phenolic content in 
the experimental GTBP was in the range of 13.2%–
21.7% DM, as reported by Khoa et al. [32]. Balci 
and Özdemir [23] reported a total polyphenol con-
centration between 6.8% and 13.1% DM, which is 
lower as compared to our results. This may be related 
to the tea varieties, geographical areas, time of 

Table-2: Chemical composition and bioactive compounds 
of green tea by-products used in the experiment.

Item Value

Chemical composition (% DM)
Moisture, % 9.50
Crude protein, % 18.6
Ether extract, % 3.33
Crude fiber, % 19.8
Crude ash, % 4.68

Bioactive compound (% DM)
Total polyphenol (%) 19.5
Total catechins (%) 14.9
Catechin 0.33
Epicatechin 0.86
Epigallocatechin 2.23
Epicatechin gallate 2.19
Epigallocatechin gallate 9.15

DM=Dry matter

Table-4: Carcass traits (LSM) of finishing pigs fed diets with different levels of green tea by-products.

Item Dietary treatment1 SEM p-value

CON GTBP8 GTBP16 GTBP24 Linear Quadratic

Number of pig 8 8 8 8
Final body weight, kg 113.0 114.8 114.2 111.8 1.75 0.60 0.25
Killing-out percentage, % 80.2 80.9 80.6 80.2 0.45 0.80 0.23
Dressing percentage, % 70.3 71.4 70.6 70.4 0.49 0.75 0.18
Backfat thickness, mm 18.9 16.6 16.4 16.1 0.91 0.04 0.28
1CON: Control diet; GTBP8, GTBP16, and GTBP24 based on CON supplemented with green tea by-products at 0.8, 1.6, 
and 2.4%; six slaughtered pigs per each experimental group, LSM=Least square means, SEM=Standard error of the 
mean

Table-3: Growth performance (LSM) of finishing pigs fed diets with different levels of green tea by-products.

Item Dietary treatment1 SEM p-value

CON GTBP8 GTBP16 GTBP24 Linear Quadratic

Number of pigs 40 40 40 40
IBW (kg) 65.11 65.22 65.11 65.17 0.75 0.98 0.97
FBW (kg) 113.8 114.6 114.0 111.3 1.38 0.20 0.21
ADFI (kg/d) 2.15 2.19 2.19 2.10 0.05 0.47 0.27
ADG (g/d) 695 705 698 658 16.7 0.13 0.15
FCR (kg/kg) 3.11 3.10 3.14 3.20 0.13 0.62 0.81
1CON: Control diet; GTBP8, GTBP16, and GTBP24 based on CON supplemented with green tea by-products at 0.8, 1.6, 
and 2.4%, d=day, g=gram, IBW=Initial live body weight, FBW=Final live body weight, ADG=Average daily weight gain, 
ADFI=Average daily dry matter feed intake, FCR=Feed conversion ratio, LSM=Least square means
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harvesting and leaf age, leaf buds, processing meth-
ods, and extraction conditions [32, 33]. Moreover, 
EGCG content was the major compound represent-
ing 61.4% of the total Cs in GTBP. According to 
Zaveri [34], EGCG was the most abundant C in 
green tea, accounting for 65% of the total Cs con-
stituent. Khoa et al. [32] reported that the content of 
EGCG in green tea was found in the range of 52%–
63%. Many of the health benefits of green tea for 
humans and animals relate to Cs, particularly EGCG 
content [23, 35].

In this study, supplementation of finishing pigs 
with diet inclusions of GTBP was evaluated through 

production parameters. Growth performance, includ-
ing FBW, ADG, and FCR was not affected by the 
dietary supplementation with GTBP at 0.8, 1.6, and 
2.4% when compared to the control group. These 
results are in line with the previous studies [4, 19], 
which obtained similar data of FBW and ADG by 
adding up to 2% GTBP in finisher pig diets. However, 
Hossain et al. [4] reported that significantly higher 
values of ADFI and FCR were found in a finisher 
pig diet supplemented with GTBP at 2% compared 
to a CON. In addition, dietary supplementation at 
higher GTBP levels was negatively related to body 
weight gain in pigs and broilers [18, 36], probably 

Table-6: Nutritional composition of pork (LSM) of finishing pigs fed diets with different levels of green tea by-products.

Items Dietary treatment1 SEM p-value

CON GTBP8 GTBP16 GTBP24 Linear Quadratic

Number of pig 8 8 8 8
Dry matter, % 26.9 27.3 27.7 27.4 0.31 0.28 0.14
Crude protein, % 22.2b 23.2a 23.0ab 23.7a 0.26 0.04 0.02
Lipids, % 2.57a 2.42a 2.30ab 1.98b 0.09 0.75 0.01
Ash, % 1.40 1.43 1.35 1.43 0.03 0.92 0.39
Cholesterol, mg/100 g 59.1a 54.5a 42.8b 39.2b 1.24 0.08 0.01
Total omega-3, mg/100 g 17.0d 32.5c 40.0b 54.4a 1.55 0.01 0.01
1CON: Control diet; GTBP8, GTBP16, and GTBP24 based on CON supplemented with green tea by-products at 0.8, 1.6, 
and 2.4%, respectively. Mean values in the same row with different letters(a,b,c) are significantly different (p < 0.05), 
SEM=Standard error of the mean

Table-7: Blood parameters (LSM) of finishing pigs fed diets with different levels of green tea by-products.

Items Dietary treatment1 SEM p-value

CON GTBP8 GTBP16 GTBP24 Linear Quadratic

Number of test pigs 8 8 8 8
White blood cell (G/L) 14.5 17.2 15.5 17.7 1.15 0.15 0.83
Red blood cell (T/L) 6.57 7.06 6.65 6.48 0.36 0.68 0.36
Hemoglobin (g/dL) 10.3 11.3 10.9 11.8 0.77 0.27 0.92
AST, U/L 56.2 69.5 63.4 59.2 9.88 0.95 0.39
ALT, U/L 54.3 65.8 58.2 55.2 5.65 0.85 0.22
Bilirubin (µmol/L) 0.73 0.78 0.74 0.84 0.13 0.65 0.85
Protein (g/L) 70.6 70.7 72.6 71.2 1.52 0.60 0.60
Creatinine (µmol/L) 108 115 120 133 7.65 0.65 0.85
Total cholesterol (mmol/L) 2.62 2.52 2.38 2.09 0.14 0.02 0.53
High-density lipoprotein (mmol/L) 1.08 1.13 1.04 1.05 0.05 0.34 0.66
Low-density lipoprotein (mmol/L) 1.21 1.07 1.06 0.88 0.12 0.08 0.88
Urea nitrogen (mmol/L) 5.45 4.32 5.08 4.17 0.36 0.08 0.77

LSM=Least squares means, SEM=Standard error of the mean, AST=Aspartate aminotransferase, ALT=Alanine 
aminotransferase

Table-5: Technological parameters of pork (LSM) in finishing pigs fed diets with different levels of green tea by-products.

Items Dietary treatment1 SEM p-value

CON GTBP8 GTBP16 GTBP24 Linear Quadratic

Number of pig 8 8 8 8
pH at 45 min 6.31 6.36 6.34 6.34 0.04 0.83 0.54
pH at 24 h 5.52 5.51 5.52 5.49 0.03 0.52 0.86
Drip loss at 24 h (%) 1.30 1.10 1.22 1.25 0.25 0.98 0.63
Shear force at 24 h (N) 39.2 36.3 35.4 33.5 1.80 0.05 0.78
Lightness at 24 h (L*) 54.4 55.0 55.5 56.1 1.45 0.39 0.99
Redness at 24 h (a*) 11.9 12.7 13.4 13.4 0.45 0.06 0.21
Yellowness at 24 h (b*) 5.16 6.10 6.16 6.13 0.34 0.08 0.20
1CON: Control diet; GTBP8, GTBP16, and GTBP24 based on CON supplemented with green tea by-products at 0.8, 1.6, 
and 2.4%, respectively. LSM=Least square means, SEM=Standard error of the mean; CIE L*, a*, b* (L=black (0) to 
white (100), a=green (-) to red (+) color scale, b=blue (-) to yellow (+) color scale) at 24 h
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due to great tannin concentration in GTBP leading 
to the inhibition of protein digestion and also to the 
high-fiber content in GTBP. The contradictory results 
regarding ADFI and FCR responses to GTBP could 
be differences in pig breeds, animals’ age, or experi-
ment lasting.

In this study, different diets did not influence 
the killing-out and dressing percentage. However, 
BFT decreased with increased supplementation of 
GBTP, which is consistent with the previous studies 
on mice [37, 38]. This is probably associated with Cs 
contents of GTBP by interference in digestive lipase 
activity, inhibition of synthesis, and upregulation of 
β-oxidation of fatty acids in animal liver, thereby 
reducing BFT accumulation in animals [4, 36].

This study found that dietary supplementation 
of GTBP did not change pH values at 45 min and 
24 h. The technological parameters of LTM meat in 
our work were classified as normal meat as described 
by Lengerken and Pfeiffer [39] and Monin [40]. 
Moreover, the shear force of pig meat decreased with 
increasing supplementation levels of GTBP, which is 
consistent with a similar study confirmed by Hossain 
et al. [4]. Smaller shear force results in softer meat 
and better taste. Therefore, dietary supplementation 
of GBTP improved meat quality which meets the 
demands of today’s market. Dietary GTBP supplemen-
tation did not significantly influence the surface color 
of LTM meat. However, meat color in redness (a*) 
and yellowness (b*) of LTM meat tended to increase 
with increasing inclusion of GTBP, which is consis-
tent with the previous results found by Uuganbayar 
et al. [41], who stated that dietary supplementation 
with GTBP at 2% increased redness and yellowness 
values of animal meat. This phenomenon could be 
due to the pigments of GTBP that percolate directly 
in meat [4].

The pork from pigs fed diets supplemented with 
GTBP had a higher protein content relative to the CON, 
which is consistent with a previous study by Flores-
Mancheno et al. [42]. Dietary supplementation with 
GTBP in the finishing diets significantly decreased 
the cholesterol content of LM meat, which may have 
been due to the high polyphenol, particularly EGCG, 
that could form insoluble complexes with cholesterol 
in the gastrointestinal tract and inhibit the absorption 
of endogenous and exogenous cholesterol in the intes-
tine of animals [43, 44].

In this study, a significant reduction of blood 
cholesterol content in finishing pigs when their diets 
were supplemented with GTBP is similar to the 
results obtained from the previous studies [13, 45] 
that found that the blood cholesterol content in 
broilers was reduced when their diets were sup-
plemented with green tea powder up to 1.5%. This 
could be due to the GTBP inhibiting the activity 
of β-hydroxy β-methylglutaryl-CoA reductase as a 
rate-limiting enzyme in the cholesterol biosynthesis 
pathway [46].

Conclusion

In Vietnamese finishing pigs, the supplemen-
tation with GTBP up to 2.4% into the diets appears 
to have strong effects on lipid metabolism by reduc-
ing the total amount of body lipids without affecting 
animal performance. Its effects on meat technologi-
cal parameters are unclear. Further experiments need 
to be carried out to determine the optimal levels of 
GTBP addition in the finishing pig diet to produce 
higher meat quality.
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