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Abstract— Chicken meat is one of the favorite animal protein sources consumed by Indonesian people. Its high nutrition value
becomes a good place for the growth of spoilage microorganisms, suchEasoli, P. aerugenosa, and B. subtilis, through chemical
reactions inside and outside the components. Natural preservative from plarficus lyrata leaf contains many antimicrobial
compounds which are potential to inhibit spoilage in chicken meat. The purpose of this research was to study the effect of the addition
of Ficus lyrata leaf extract in the quality degradation of broiler chicken meat during a 14-hour storage at room temperature.
Observations were made on samples without and with soaking treatment in 5%, 10%, and 15% concentration Fittus lyrata leaf
extract. The method used was an experimental method that analyzed descriptively and was followed by regression analysis with
storage time as independent variable (x) and pH, chewiness, and total microorganisms as dependent variable (y). The results showed
that soaking chicken meat orFicus lyrata leaf extract at concentration 15% revealed the best quality during storage period. It was
proved by its ability in retarding the growth of microorganisms, its slower level in forming decay, maintaining a stable pH and also
texture of broiler chicken meat. At concentration 15% ofFicus lyrata leaf extract, the broiler chicken did not provide any differences

in characteristics such as color, flavor, aroma and texture compared to others. The higher concentration of the extract revealed
higher antimicrobial activity as a number of bioactive compounds of the extract may increase; thus, disrupting the growth of
microorganisms as well as extending the shelf-life of chicken meat.

Keywords— broiler chicken meat; Ficus lyrata; phytochemical; antimicrobial; quality.

temperature of 10-4C with an optimum temperature of

I. INTRODUCTION 37°C, with pH 7.0-7.5 as an optimum pH for its growth [1].
These bacteria belong to the anaerobic facultative bacteria,
which means these bacteria can live in aerobic and anaerobic
f:onditions and these bacteria is a gram negative bacteria [2].

. subtilis has a rod shape, either chain or single. These

acteria are classified as gram positive bacteria and bacteria
that produces endospores. The main sources of this bacteria
are soil, water, air, and decomposed plant materials. The
rﬁptimum temperature dd. subtilis to grow is 25-3%C and

Chicken is one of the protein sources in demand by
Indonesians. High nutritional value in chicken meat causes
chicken meat to become a good place for the development o
spoilage microorganisms. Such a problem encourages th
efforts to slow down the process of decay due to
microorganisms in chicken meat by adding food additives to
make the chicken last longer.

There are many preservatives that can be used to prevent® ;
food from spoilage, but natural preservatives from plants can®Ptimum pH between 7-8 [3]P. aerugenosa is a gram
become another alternative which is safer and less harmfuff\€9ative, rod-shaped, non-spore-forming bacteriufn.
to our health. Natural preservatives contain phytochemical"’lerugenoga grows well at 37 C These ba}cterla produce
compounds that have the effects such as antioxidant,co'”npounds that cause odc_)r. .M|n|murn tat 1S nee<_jed for
anticancer and antimicrobial activity. good growth of this bacte_rla is 0.96-0.98 V\_/lth optimum pH

The spoilage in chicken meat or any food that is derived 6.6-7.0 [4].P. aerugenosa is the only bacterial species that

from animals is usually caused by spoilage microorganism produces pyocyanin, which is a pigment that dissolves in
such a<E. coli, P. aerugenosa, andB. subtilis. E. coli has a chloroform and fluorescent and produces blue color, and

size of 2.0-6.0um long. This bacterium grows at a also dissolves in water [5].
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Ficus lyrata is a tropical rain forest plant that comes from namely: control treatment, soaking treatment with a 5%,
the West African region. It is a species of fig tree from 10%, and 15% extract éficus lyrata leaves. The study was
Moraceae family that grows well in the lowlands to the conducted for 14 hours with intervals of observation time in
middle heights. It is a free stand-alone tree and can grow agvery 2 hours.
high as 12-15 meters [6lt has phytochemical compounds The making ofFicus lyrata leaf extract was done by
such as flavoinoid, tannin, and phenol which have maceration method using water. Dried powBeus lyrata
antimicrobial effect [7]. The phytochemical compounds can leaf was extracted for 48 hours at room temperature with a
be extracted from the plant. Previous studies conducted theatio of Ficus lyrata leaf dried powder and solvent of 1:8
extraction using maceration method with several solvents(b/v). The extract was then filtered and concentrated with
such as water, 70% alcohol, and ethyl acetate and wereotary evaporator. The extract was then tested using
tested onFicus lyrata fruit, which showed that there are antimicrobial activity test with Paper Disc Diffusion method.
tannins and phenolic components and also different The antimicrobial activity was seen by the formation of a
antimicrobial activities in each solvent [8]. clear zone around the paper disc.

The research focused oficus lyrata leaf whose The extract was then applied to broiler chicken meat by
components have not yet been researched. The antimicrobiaimmersion and was stored at room temperature for 14 hours,
effect of Ficus lyrata leaf extract was analyzed by applying and its quality changes were being observed. Quality criteria
it to pathogen microorganism and to broiler chicken meat asthat were observed included pH, texture, total
solution to make it last longer and also to maintain its quality.microorganisms, and an initial rot test on broiler chicken
The antimicrobial activity ofFicus lyrata leaf can be meat was then also performed.

gbzfnri\gctjiobny ;?S'(Eggeg?agi(gsdrggggeig ]l;r(e)ir: ti;ifeli?;aTbhe 1) Antimicrobial Activity Test: Pure cultures of bacteria
P P 9 Y were isolated on slant media Nutrient Agar (NA) and were

the type of solvent used, because it affects the bioactive, o ,
components oficus lyrata leaf that can be extracted. The Qiu%ategréogj£3rggy§f all;[a?;eii:é N{?\g:q f'lf vv\\/IZss ag(rjneod gr?i(; :tdg
principle applied to the extraction process is the "like Muller-lginton 208 Was oure(i in a oetri dish a%d Was.
dissolves like" principle, which means the reactants will allowed to set gBacteria F\J/vere swabberzj on Muller-Hinton
dissolve in the solvent according to their similarity of , : ; NS

agar’s surface. Paper discs were soaked in Ficus lyrata leaf

polarity properties. Nonpolar reactants will dissolve on extract for 7 minutes aseptically. Soaked paper discs were
nonpolar solvents, whereas polar reactants will dissolve on P Y. pap

polar solvents. The solvent that is being used in the researcilff.te,:j using ,stenI? twe&z%(s and yvereb FiladC?d c2>n3 l\éluller—t
is water. Water is an organic solvent that is easy to be foun ;r:c(:) ncaﬁc?&lsatis(;lr: 2?Zﬁtir§iclsjsbi2rlea::rtli?/?t aw?:\s cor:arécteﬁ)z/z da
and safe to use because it does not leave any residue to ttbe th‘ f i f | yM ler-Hint
extract that is being extracted. Water is a polar solvent so it y the lormation of a clear zone on Muller-Hinton agar
- : around the paper disk.
can be used to extract those antimicrobial components from
Ficus lyrata leaf because the components are also polar. 2) Total Plate Count: As much as 5 g of chicken meat
The aim of this research was to study the effecEFafus was weighed from the broiler’'s carcasses. Afterwards, 45 ml
lyrata leaf extract addition in the quality degradation of of 0.1% NaCl fis sterile was added into the sample, and was
broiler chicken meat during a 14-hour storage at room then shaken with a vortex for 1 to 2 minutes. This is a
temperature. solution to a 10 dilution. After that, 1 ml of 18 dilution
suspension was moved with a sterile pipette to a solution of

9 ml of NaCl fis to get a Iddilution. The dilution of 18,

[I. MATERIAL AND METHOD 10“, 10° and so on was created in the same manner. And
i then 1 ml suspension of each dilution was added into a petri
A. Material dish in duplo. Next, 15 ml to 20 ml of PCA that has been
Materials used in this study wef€icus lyrata leaves, cooled to the temperature of @5+ 1°C was added in each
spoilage microorganism Eéchericia coli, Pseudomonas petri dish already containing a suspension. Later, the dilution

aeruginosa, Bacillus subtili) in suspension form that is equal was mixed and was let to stand until it became solid. It was
to Mc.Farland standard 0,5, Muller-Hinton agar (MHA), then incubated at temperatures of@G4ip to 38C for 24
Nutrient Agar (NA), aquades, broiler chicken meat, knife, hours up to 48 hours.

analitic scale, vacuum filter, pipet, reaction tubestary . . .
S - 3) Lead Acetate Test: Chicken meat was put in a petri
evaporator, extraction jars, beaker glass, flask, stirring rod, dish) and then a filter paper was laid on top O?the mea? Then
erlenmeyer, a petri dish, bunsen, ose, sterile swabs, i ) ) '
: ; ; : 10% lead acetate was dropped on filter paper which covered
measuring cups, cuvette, incubators, paper disc, filter PaPel e l|)”neat After 2-3 minutegpthe changeg ir?filter paper were
tissue, uv-vis  spectrophotometer, texture  analyzer, amdobserved. If brown or black, dots were formed, it means the
blender. ' '
meat has undergone a process of early decay.

B. Method ) 4) pH Test: pH meter was calibrated with buffer solution
The method used was an experimental method thatpH 4 and 7, and then the electrode was rinsed with distilled

analyzed descriptively and was followed by regression water and it was later dried. Samples of 5-gram meat were

analysis with storage time as independent variable (x) andminced and mixed with 25 ml of distilled water, and were

pH, chewiness, and total microorganisms as dependenthen shaken until it became homogeneous. The electrode
variable (y). The study was conducted in four treatments,
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was later dipped into the sample and the pH value will belarger clear zone which is shaped compared to other types of
read on the screen of the pH meter. bacteria. The difference of characteristics of each bacterium

5) Chewiness Meat samples were measured using may become the factors that affected the activity of

antimicrobials [10].
TA'XTZ. Texture Analyzer. The tool was prepared at a The antimicrobial activity oficus lyrata leaf extract did
convenient place and was connected to a laptop. The laptop

was afterwards switched on, and Exponent Lite ExpressnOt work in prohibiting the growth oBacillus sublilis as

roaram was selected. In the proaram. Samole Proiect wa§00d as in the other spoilage bacteria as the clear zone of it
Prog : brogram, P ) is only showed up in 15% concentration soaking treatment.

selected and Parameter Analysis (TA.PRJ) was clicked twiceThis phenomenon may be caused by Baeillus subtilis

Samples that had been prepared earlier were placed on th e o : .
. Classified as a gram positive bacteria. It has different
tool and the test selected from the menu box was run, with e . :
characteristic with gram negative bacteria.

Texture Analyzer started working. Data charts were shown . . .
There are some active compounds contained-igus

after the measurement had been done. . . .
lyrata leaf, such as phenol, flavonoid, triterpenoid, and
tannin. Phenol compounds can hinder the synthesis of
protein and also disrupt enzymatic proctest interfere with
A. Antimicrobial Activity cell metabolism by dissolving fat in cell walls. The cell wall
The determination of antimicrobial activity is performed of gram-negative bac.tena has an outer membrane pe3|des
peptidoglycan that is formed by lipopolysaccharides,

in-vitro using agar diffusion. The antimicrobial activity is |, . . .
being seen based on the forming of clear zone around thj:poprotelns, and periplasm that are bound to peptidoglycan

tested sample. The clear zone shows the resistance L1]. Those abilities of phenol compounds causeus

microbial growth to the layer of solid agar in the petri dish. yrata's Ieaf_ extract yvorks_ well to |nh_|b|t the_ growth Qf
Results of testing the antimicrobial activity of the leaf gram-negative bacteria which also spoilage microorganisms
extract ofFicus lyrata on some spoilage bacteria that are [10].

PseU(_)(_jomonas aeruginq&a, Escherichia coli and Bacillus B. Pb Acetate Test

substilis presented in Fig. 1 below.

[1l. RESULT AND DISCUSSION

This test use Pb acetate method which is a qualitative

=7 method to detect a forming decay quickly and directly. This
E_ i test uses Pb acetate to find out the presence®fyds as an
g’ indicator of the presence of spoilage bacteriz i one of
E i the metabolites produced by the process of protein reshuffle
8 ’ mE. coli by spoilage microorganisms which is then released by the
8 : B P. aerogenosa spoilage microorganisms found in meat. The table below
£ - shows the result of the test.
% 2 B. subtilis
£, TABLE |
T i i i RESULT OFPB ACETATE TEST
Kontrol 5% 10% 15% -
Concentration of Ficus lyrata leaf extract Treatment Storage Time (Hours)
0 2 4 6 8 10 12 14
Fig.1 The inhibition diameter (Clear Zone)Ritus lyrata Leaf Extract A (control) - - - - + + + +
B (5%) - - - - - - - +
The results showed that the higher concentratidfiafs C (10%) ol I B N - - +
lyrata leaf extract used, the larger clear zone it forms. The D (15%) i I I N B - - -

clear zone shows the ability of antimicrobial compound in " . o ) )
inhibiting the growth of microorganism. The large area of A Positive sign (+) indicates that there is a change in the
clear zone indicates the stronger antimicrobial activity in color of the filter paper to brown. This means that the tested
against the existence of microorganism, vice versa [9]. ThisSample has produced,$t The existence of & indicates
large clear zone was formed because the higher amount ofhat the spoilage microorganisms has grown in the sample.
pure antimicrobial compounds extract may be presented inH2S iS released by the spo.|lage microorganisms binds to Pb
higher concentration oficus lyrate. Broiler chicken meat ~ acetate and formed Pb sulfite (Phpend produced a brown
with soaking treatment in 5%icus lyrata leaf extract did color on the filter paper. One of the spoilage microorganisms
not show clear zone. This might be explained by the numberthat produces b§ is Pseudomonas. Pseudomonas also
of antimicrobial compounds present in 3%eus lyrata leaf produce enzymes that are able to break down fats and
extract which are not equivalent to the minimum proteins, so it can cause the smell of rotten and mucus in the
concentration in inhibiting the growth of all three bacteria food [12].

tested. Therefore, its presence did not give any effect to the Based on the table, the decay of chicken meat on control
growth of bacteria. One of the factors which affect the treatment started showing the rottenness at theo8r. The

activity of antimicrobials is its concentration, thus, the chicken meat with the addition of 5% and 16%us lyrata
higher the concentration be, the more effective its leaf extract experienced decay at th& héur strorage while
antimicrobial effect may be [10]. chicken meat with the addition of 15%icus lyrata leaf

From the graph, it can be seen that the activitfFiofis extract did not shov_v results of (_:iecay. This suggests that
lyrata leaf extract shows the best result in prohibiting the S0aking a broiler chicken meat Ficus lyrata leaf extract
growth of bacteriaEschericia coli. It is indicated by the  can delay the decay process of broiler chicken meat.
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C. pH condition or with enough nutrients. The result of total

The result of pH observation on broiler chicken meat .mi.croorganis.m in broiler chicken meat for 14 hours storage
during 14 hours storage can be seen in Fig. 2. Based on thi illustrated in Fig. 3. .
regression equation shown in the Fig. 2, the increasing rate Based on the figure, it can be seen that the greatest
of broiler chicken meat's pH is higher in broiler chicken increase in total microbial occurs in broiler chicken meat
meat without the addition dficus lyrata leaf extract and the ~ Without soaking treatment. Thus, it goes off and runs into
increasing rate is getting lower as the increasing amount ofdecay quickly. Besides, the addition Bfcus lyrata leaf
extract's concentrations. The increase of pH can be affecte@Xtract can control the growth of microorganisms in chicken
by the growth of microorganism, especially the spoilage broiler quite satisfactorily.
bacteria that produce metabolites in the form of ammonia The value of Ris higher than 0.75. Also, the value of r
which is alkaline [13]. that is positive and close to 1 shows that there is a strong
In addition, the pH conditions for each treatment in the relation between the two variables.
beginning of experiment were different because the initial Based on SNI 3924:2009, the maximum value of total
pH was measured after the broiler chicken was soakegmicrobial is 1,0x10 cfu/g. The soaking treatment H‘f\pus _
according to research methodology. This difference may belYrata leaf extract does not actually make total microbial
explained by the condition and broiler chicken managementdecrease, but it can inhibit the growth of microorganism so

after slaughtering. that the result will not be as high as the one without any
soaking treatment.
6.3 - =0,0375% +5,5942
R 3358138594 ’ 2.5E+09
6.2 1 r=0,9082 n « 0% 0%
6.1 y=0,0315%+5,5954 P m 5% ] 2E+09 . s
6 R°=08512 ,'( 10% z .
r=0s5226 X’*{' - = SEs00 | V= 1E+08x+1E+08 s
- 591 X){’”/ 15% z R*=0.8971 15%
[-% — " A0 = % o =
5.8 ><—"'x x’/.r/ﬁ/ || E 1E+09 Z “ —— Linear
5.7 _1‘.’-3/ ) g /ﬁzﬁ EE— :.‘;1:I?|
= ¥=0,0151x+5,7938 _ £ 500000000 2 (02%)
5.6 R*=0,9347 ﬁg/ = 1E208x + 26208 _ LI?EE|-
o r=0,9668 :Q"/’ R%= 0 B508 LE:1|?|
(15%%)
Storage Time (Hours) STORAGE TIME (HOURS)
Fig. 2 Graphic of pH Changes on Storage Time Fig. 3 Graphic of Total Microbial on Storage Time

As mentioned earlier, the growth of microorganisms E. Chewiness

strongly relates with the number of antimicrobial The result of chewiness value of broiler chicken meat
components ifFicus lyrata. The higher the concentration of ~during 14 hours storage can be seen in Fig. 4 below. Based
Ficus lyrata leaf extract was added into the meat, the more On Fig. 4, it can be seen that the greatest decrease occurs in
antimicrobial compounds were presented. Therefore, higherProiler chicken meat without soaking treatment so that it
concentration of extract can slow down the rising of pH goes off and runs into decay quicker. The decrease of
condition. Some factors, such as the amount of lactic acidchewiness value means that the meat becomes tenderer than
produced by glycogen during aerobic glycolysis and the total before. The change of texture in chicken meat is caused by
number of microorganisms in the beginning are also itS components such as constituent of connective tissue and
considered to affect pH number [14]. filament yarns in the broiler chicken meat which are partially

Unstable pH was also found during 14 hours storage. Thisdamaged as a result of changes in biochemical and
might be explained by rigor mortis mechanism. Rigor mortis antimicrobial activity. This means that th(_are is no more
process occurs after slaughtering for 24-48 hours. Thisstrength to sustain the structure of the broiler chicken meat
process also had complex biochemical reaction in whichWhich resulted in texture change of the nféai. Besides,
creatine phosphate and adenosine triphosphate (ATP) weréhe characteristics of food during storage in room
vanished from muscles. The speed of rigor mortis temperature can also affect the chewiness because of
development is influenced by several factors. They aredenaturation of protein. This degradation will reduce the
glycogen level at the time of death and temperature Ofwat_er-holdlng capacity of meat. Thus, it becomes tender and
carcass [9]. moist [15]. _ _

The value of Ris higher than 0.75. Also, the value of r ~ The loss of chewiness is followed by appearance of water
that is positive and close to 1 shows that there is a strongaround the chicken meat. The water around the chicken meat

relation between the two variables. is also being caused by the damaged of constituent of
S connective tissue and filament yarns is causing the water
D. Total Microbial content decreased from the meat. The degradation of protein

The increasing number of microorganisms causes decayeduces the water hqlding capa}city of the chicken meat and
in meat. Meat possesses plenteous nutrients that can be usédat makes the chewiness of chicken meat decrease [15]. The
as a place for microorganism to grow up. Bacteria can situation where water is surrounding the meat also leads to
reproduce continuously when being placed in an ideal faster decaying process of the chicken meat because the
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water around that leaks out of the chicken is causing thecomponents in the extract works really well to inhibit the
moisture of environment around it higher and it is good for bacteria that is classified in gram negative bacteria rather

the growth of spoilage microorganism.

than the gram-positive bacteria because of the difference in

the characteristics of each bacteria, specifically in the cell

3500 - y =-457,84x + 3567,8
. R?=0,9545
3000 4 r=0,9770 i
Il y=-430,61x + 3481,5 I
S R?=0,9705 )
2500 . : 2
r=09851 2
15%
£ 2000
£ ;
Z
2 1500
(=]
1000 1 ¥ =-38870x+ 3266,1
R?=0,942
500 1 r=9706
(1]
0 2 4 6 8 10 12 14 16
Storage Time (Hours)
Fig. 4 Graphic of Chewiness Value Changes on Storage Time 2]

The value of Ris higher than 0.75. Also, the value of r
that is positive and close to 1 shows that there is a strong[
relation between the two variables. 3]

F. Organoleptic Test

Organoleptic test was done using broiler chicken meat
with the best treatment, which is with an addition of 15%
Ficus lyrata leaf extract. The test used in this study was
Triangle test. Three pieces of meat sample were served at
once and were observed in terms of color, flavor, smell, and[5]
texture.

Most of panelists judged that the code 452 meat has ag)
different color, aroma, flavor, and texture. A total of 7 out of
16 panelists stated that sample 452 has a different color than
the other two samples. A total of 8 out of 16 panelists statedl’]
that sample 452 has a different flavor than the other two
samples. A total of 8 out of 16 panelists it stated that sample
452 have a different texture than the other two samples. The
aroma on samples 452 and 654 were equally expressetf!
differently by six panelists, whereas only 4 out of 16 people
said that sample 187 was different from the others. [9]

Based on the table of Triangle test [16], the smallest
number to declare a significant difference in this test with a
level of 5% within 16 panelists were 9 people. It is proved
that all parameters that are being tested, in terms of color,
taste, aroma, and texture, none of them has a significant
difference to each other because the largest number of!ll
panelists who expressed difference is still less than the
smallest amount to state depending on the triangle test for 1612
panelists. The test leads us to the conclusion that with
addition ofFicus lyrata extract as a natural preservative does
not give significant effect to the appearance and presentatior{n]
of chicken meat despite its ability to prevent any quality
degradation of the chicken meat

(4]

(10]

[14]

V. CONCLUSIONS [15]

Soaking treatment of chicken carcass in 15%Fimus
lyrata leaf extract can inhibit quality degradation, by not 16]
showing the different characteristics in terms of color, flavor,
aroma, and texture when being compared with the chicken
carcass without soaking treatment. The antimicrobial
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