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Abstract 

Green tea (Camellia sinensis) contains active compounds such as tannins, flavonoids, 
epicatechins and catechins. This compound has the potential to reduce pH and inhibit bacterial 
growth, so the used of green extract as a marinade of duck meat is suspected to extend the shelf life. 
Moreover, the ability to reduce pH might affect physical properties, even though the use of green 
tea at high concentrations is suspected to reduce acceptability because the aftertaste green tea has. 
The study aimed to find out the effect of various concentrations of green tea extract on physical, 
microbiological and acceptability properties, as well as to obtain the best concentration of green 
tea extract for marination. The study was conducted experimentally, using a Completely 
Randomized Design (CRD) with 4 immersion treatments for 10 minutes with green tea extract 
concentrations of 2.5%, 5%, 7.5% and without green extract. Each treatment was repeated 5 times 
to obtain 20 experimental units. The measured variables were water holding capacity, cooking loss, 
tenderness, pH, total bacteria, shelf life, and acceptability (color, aroma, taste, and total 
acceptance). The results showed that the construction of green tea extract had an influence on 
microbiological quality, but did not affect physical and acceptability properties, except for the 
color. The best concentration used for marinating duck meat was 5% of green tea extract. 
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INTRODUCTION 1 
The high fat level on duck meat, 

especially unsaturated fatty acids tends to 
provide duck meat in producing off-flavor. 
Unsaturated fatty acids that affect off-flavor 
include C18: 2 (15.1 - 19.3%); C18: 1 (31.5 - 
35.7%); C16: 0 (21.8 - 22.0%) [11]. Flavor is 
one of the important sensory properties that 
can affect the acceptability (organoleptic) of 
food [19]. 

The handling to prevent off-flavor, 
reduce fishy odor, increase tenderness and 
storability of duck meat can be done by 
adding natural ingredients with active 
compounds, including green tea (Camellia 
sinensis). Green tea has been known as a 
potential source of antioxidants that are 
beneficial to health because the compounds 
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in tea leaves contain antioxidant called 
epigalakatekin-galat (EGCG) and other 
catechin [25]. 

The high nutritional content of duck meat 
has a high risk of bacterial growth and 
breeding, so preservation efforts are needed, 
one of which uses natural green tea 
preservatives. The active components 
contained in tea, both volatile and 
nonvolatile, are polyphenols, 
methylxanthines, amino acids, peptides. 
Other organic components, tannic acid, 
vitamin C, vitamin E, vitamin K, ß-carotene, 
potassium, magnesium, manganese, fluorine, 
zinc, selenium, copper, iron, calcium, 
caffeine[15]. Vitamin C contained in EGCG 
green tea extract can reduce the pH of meat 
because it is acidic. Acidic properties can 
result in protein denaturation in meat, so it 
will affect the physical quality of meat, 
including tenderness which will affect water 
holding capacity and cooking loss. 
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Green tea contains tannin compound 
consisting of catechins, luekoantioacin and 
gallic acid, cafeic acid and chlorlorogenate 
and esters of these acids, namely 3-
galloilepikatechin, phenylcafeate et cetera. 
Tannin is a phenol compound that can 
damage polypeptides of cell wall and will 
inactivate host cell molecules[1]. The same 
thing was stated by [14]that phenol 
compounds are antimicrobial. 

The results of previous studies showed 
that green tea extract concentrations of 5% 
can reduce the total pathogenic bacteria, such 
as Shigella dysenteriae, Salmonella sp, 
Escherichia coli, Staphylococcus aureus, and 
Listeria monocytogenes[4],[17],[27]. Soaking 
chicken meat with green tea extract with a 
concentration of 5% for 10 minutes can 
increase the shelf life indicated by inhibition 
zones bacteria in E. coli, S. aureus, S. 
typhoid, Bacillus [16]. Against beef, green 
tea extract with a concentration of 2.5% for 
10 minutes showed decrease in S. aureus, L. 
monocytogenes, S. typhimurium, and E. Coli, 
lipid degradation, and color stability[12]. 
Based on this description, it is necessary to 
do research on the effect of marinating duck 
meat with green tea extract (Camellia 
sinensis) on physical, microbiological and 
acceptability properties. 
 
MATERIAL AND METHOD  

The material used was carcass of thigh 
parts from 20 ducks and 500 grams of dried 
green tea leaves. The chemicals used were 
nutrient agar (HIMEDIA, India), distilled 
water, Pb Acetate, salin water, fat cotton, 
filter paper, and label paper. 
 
Extraction of tea extract 

Dried green tea leaves were dissolved into 
hot aquadest (temperature 90-100oC) according 
to the treatment, namely 0 grams of green tea 
in 600 ml of aquadest (P1), 15 grams of green 
tea in 600 ml of aquadest (P2), 30 grams of 
green tea in 600 ml aquadest (P3), and 45 
grams of green tea in 600 ml of aquadest (P4), 
after steaming it was allowed to sit out for 10 
minutes at room temperature, then it could be 
filtered to obtain green tea extract.  

The variables observed in the study are as 
follows: 

 

Total bacteria 
Total bacterial testing on meat used the 

total bacterial calculation method [6] 
 Total bacteria cfu/gr  total colonies X 1 diluent factor  

 
Degree of acidity (pH) 

Measuring the acidity (pH) of the meat 
was done using a pH meter. 
 
Shelf Life 

Determination of meat shelf life used the 
early stage of decomposition method [9], 
which uses Pb acetate. The principle of Pb 
acetate was H2S formed from green tea 
extract marinated duck meat which was then 
captured by lead acetate on filter paper with a 
reaction: 
 

H2S + (Pb [C2H2O3])2 → PbS + C2H4O2 
 

It formed lead sulfide (PbS) that caused 
stains on filter paper. 
 
Water Holding Capacity 

Measurement of water holding capacity 
using [9] the formula: WHC water content- mgH2O300mg x100% 

 

mg H2O =   , - 8  
 water content  w2-w3 w3-w1  X 100 % 
 
w2-w3 = (weight of cup + sample after oven) 
- (weight of cup + sample) = weight loss of 
water in the sample. 
w3-w1 = (weight of cup + sample) - weight 
of cup = sample weight 
 
Cooking Loss 
Calculation of cooking loss referred [21]as 
follows: 
 Cooking loss  w1-w2 w1  X 100 %  
 
w1 = weight before cooked duck meat 
w2 = weight after duck meat after cooking 
Tenderness 

The tenderness test using a penetrometer 
referred to [25] by looking at the depth 
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penetration of the penetrometer needle into 
duck meat for 10 seconds. 
 Tenderness average measurement10 second  
 
Sensory Analysis 

Sensory analysis (taste, color, odor) were 
assessed according to the Descriptive method 
of Hedonic, using 20 well-trained panelists 
from the Faculty of Animal Husbandry, 
Padjadjaran University with 7 rating scales  : 
7= very much liked, 6=like a lot, 5 = liked, 4 
= liked and did not like, 3 = dislike, 2 = much 
dislike, 1 =very much dislike [22]. 
Statistical analysis 

The research was conducted 
experimentally in a laboratory using a 
Completely Randomized Design (CRD) with 
4 treatments of green tea extract 
concentration levels based on meat weight as 
follows: P0 (soaking meat in 0% green tea 
extract), P1 (soaking meat in 2.5% tea extract 
green, P2 (soaking meat in 5.0% green tea 
extract), and P3 (soaking meat in 7.5% green 
tea extract. Statistical analysis of 
acceptability used Kruskal-Wallis non 
parametric test and if there were significant 
differences, it was followed by Man Whitney 
test.  

 
RESULTS AND DISCUSSIONS 
 
Table 1 Antimicrobial Activity of LAB Isolates Againts Various Pathogen 
 

Parameters The marination in green tea extract 
 0% 2.5% 5.0% 7.5% 
Total bacteria (106cfu/g) 162  b 91    ab 42    a 96    ab 
pH 5.99 a 5.99 a 5.83 a 5.85 a 
Early decomposition (minute) 308  b 469  a 554  a 552  a 
Means in the same row followed by different letters indicates significant differences (p < 0.05) 
 

The data in Table 1 shows that the total 
bacterial treatment of the best duck meat 
immersion of 5% concentration of green tea 
extract is significantly different (P <0.05) 
compared with 0% green tea extract (P1). 
The ability of green tea increases the shelf 

life is caused by the content of tannins and 
flavonoids that work as antibacterial. The 
mechanism of tannin compound as 
antibacterial is by shrinking the cell wall or 
cell membrane, thus disrupting the 
permeability of the cell itself [2].

 
Table 2 Effect of Treatment of Physical Characteristics of Duck Meat 
 

Parameters The marination in green tea extract 
 0% 2.5% 5.0% 7.5% 
WHC (%)  35.47 a 44.84 a 40.00 a 40.34 a 
Cooking loss (%) 44.33 a 44.28 a 46.55 a 43.97 a 
Tenderness (mm/g/10 detik) 123.56 a 124.06 a 128.36 a 134.54 a 

Means in the same row followed by different letters indicates significant differences (p < 0.05) 
 

Besides that, flavonoids in green tea have 
the ability to denature proteins, so bacterial 
cell metabolic activity stops because all 
bacterial cell metabolic activities are 
catalyzed by an enzyme, which is a protein, 
resulting in bacterial cell death [26]. The 
results of this study are in line with [16] that 
soaking chicken meat with green tea extract 
with a concentration of 5% for 10 minutes 
can increase the shelf life indicated by the 

inhibition zone in E. coli, S. aureus, S. 
typhoid, Bacillus. 

The acidity (pH) of duck meat after it was 
soaked in 0 - 7.5% concentrations of green 
tea extract is not significantly different. This 
is due to the same pH of the green tea and the 
meat, namely the pH of the green tea extract 
solution at various concentrations ranging 
from 5.6 to 5.9 is relatively the same as the 
pH of duck meat, which is 5.6 - 5.94[20]. 
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Thus the solution of green tea extract cannot 
change the pH of duck meat. Soaking duck 
meat in green tea extract significantly 
extended the storage time (P <0.05) without 
green tea extract 0% (P1), but not 
significantly different from the 
concentrations of 5% and 7.5%. This is 
because of the active substance tannins in 
green tea. According to [5]tannins are 
phenolic polymer compounds that have 
antimicrobial properties and toxic to bacteria. 

 
Effect of Green Tea Extract on the 

Physical Properties of Duck Meat  
The results of marinating duck meat in 

green tea extract on the physical properties of 
duck meat are listed in Table 2. 
 

The data in Table 2 shows that the 
soaking concentrations of green tea extract 
(0%, 2.5%, 5.0% and 7.5%) do not have 
any significant effect (P> 0.05) on the 
physical properties of duck meat (water 
holding capacity, cooking loss and 
tenderness). This shows that the active 
compounds in green tea extract (tannins 
and flavonoids) in various treatments have 
the same effect on the physical properties 

of duck meat (water holding capacity, 
cooking loss and tenderness). 

Based on the results of the study that the 
water holding capacity produced is not 
significantly different, so that the result of 
cooking loss is also not significant. The 
cooking loss of duck meat with green extract 
concentration treatment (0, 2.5, 5.0 and 
7.5%) in the range of 43.97% - 46.55% is 
still in the normal category. This is in 
accordance with the opinion of [13], that 
generally cooking loss values are between 
1.5-54.5% with the range of 15-40%. Meat 
with lower cooking loss has a relatively 
better quality compared to the meat with a 
higher cooking loss, because of less nutrient 
loss while cooking [21].  

The tenderness of meat is related to water 
holding capacity and cooking loss. The 
results of previous studies of the water 
holding capacity showed that the treatments 
of various concentrations of green tea extract 
were not significantly different, which 
resulted in tenderness was not significantly 
different as well as. According to [21]  that 
the higher water holding capacity, the 
tenderness level is also higher in meat. 

 
Effect of Green Tea Extract on Duck Meat Acceptability 
 
Table 3 Effect of Treatment of Physical Characteristics of Duck Meat 
 

Parameters The marination in green tea extract 
 0% 2.5% 5.0% 7.5% 
Color  30.0  a 41.5 ab 50.4  b 41.5 ab 
Flavor 36.1  a 39.3 a 43.6  a 43.0 a 
Taste    33.5 a 40.9 a 45.4  a 42.3 a 
Means in the same row followed by different letters indicates significant differences (p < 0.05) 
 

The data in Table 3 shows that soaking 
duck meat in green tea extract has a 
significant influence on the color of duck 
meat, but does not have a significant effect 
on aroma and taste. The most preferred color 
of duck meat in the soaking treatment of 5% 
green tea extract had a significant effect (P 
<0.05) compared to without soaking green 
tea extract, but did not significantly affect of 
green tea extract 2.5% and 7.5%. The color 
of the meat produced in the treatment without 
green tea extract immersion is normal, which 

is white and while soaking with 5% green tea 
extract the color of the flesh turns into a 
slightly brownish color. This is due to the 
presence of antisionin compounds in green 
tea extract, resulting in significantly different 
meat colors (P <0.05) on the treatment of 0% 
green tea extract. 

Anthocyanin is a compound that is highly 
reactive, easily oxidized or reduced, and 
glycoside bonds are easily hydrolyzed[10]. 
Color degradation in anthocyanin is caused 
by changes in flavylium cations which are 
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red to carbinol bases and eventually become 
colorless chalcones and end up in the 
degradation of brown products[18]. 
According to [7] that tea extract at higher 
concentrations is a good inhibitor of lipid 
damage, but unable to maintain the color of 
the meat. 

Scent assessment is a subjective 
assessment that requires sensitivity in feeling 
and smelling. The statistical analysis results 
(Table 4) showed that soaking duck meat in 
various concentrations of green extract 0%, 
2.5%, 5.0% and 7.5% did not affect of duck 
meat flavor. This might be due to the cooking 
process, the distinctive aroma of duck meat 
which is the presence of fishy smell is more 
dominant than the aroma of green tea. The 
fishy smell of duck meat is due to the high fat 
content in duck meat, which is 8.2%[23]. The 
aroma of meat is strongly influenced by 
precursors which are soluble in water and fat, 
as well as the release of volatile substances 
(volatiles) contained in meat. This according 
by [24] that the smell of meat is caused by 
the presence of a volatile fraction in the form 
of inosin-5-monophosphate (a result of the 
conversion of adenosine-5-triphosphate to 
living muscle tissue) containing hydrogen 
sulfide and methyl mercaptan. 

Soaking meat with various concentrations 
in green tea extract had no significant effect 
(P> 0.05) on duck meat taste. Based on the 
data (Table 4) it appears that the taste of duck 
meat with the use of green tea extract at 
various concentrations does not significantly 
give any difference to the taste. This might 
be due to the distinctive taste of green tea 
covered with spices (salt), given so as not to 
affect the taste of duck meat. Taste is 
influenced by several factors including 
chemical compounds, concentration, 
temperature and interactions with other taste 
components. Seasoning plays an important 
role in the formation of the taste of meat. 
Spices play a role in the formation of flavor 
which is reinforced by the presence of 
cooking. According to [21]the taste in meat is 
influenced by the meat ingredients added, the 
cooking method especially the high 
temperature and the length of cooking and 
seasoning. 

 

CONCLUSIONS  
The marination of duck meat in green tea 

extract (Camellia sinensis) has an effect on 
total bacteria, early decomposition, and color, 
but does not affect pH, water holding 
capacity, cooking loss, tenderness, 
acceptability of flavor and taste. 

The best physical, microbiological and 
acceptability properties of duck meat could 
be obtained by marinating the duck meat in 
5% green tea extract for 10 minutes. 
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