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ARTICLE INFO ABSTRACT
Received on: 07/06/2021 Fungi are microorganisms that can be in a symbiotic relationship with marine sponges in producing secondary
Accepted on: 31/08/2021 metabolites. One of the sponge-associated fungi that have been studied and have antibacterial and cytotoxic activity is

Available Online:05/12/2021 Trichoderma reeséiV221. This fungus comes from tBW\O LV V D A Bpeht)®fedinINRedj@nigah Island, West
Bali National Park, Bali. This study aimed to determine the growth curve of fungi fermented with seawater made from
natural sea salt with a concentration of 30 parts per trillion (ppt), to be tested for antibacterial and cytotoxic activities
Trichoderma reesei on the mycelium and supernatant cpr_nponents of the fermentation, gnd to determine the selectivity index (SI)._ The
antibacterial, cytotoxic growth curve was pI_ot.ted by determining the dry Welght of _'[hg myc_ellum_ every 2 days for 14 day_s of fermentation.
fermentation, salinity ’ The antibacterial activity of the extract was tested ag&istierichia colAmerican Type Culture Collection (ATCC)
’ ’ 25922 andStaphylococcus aured§ CC 25923, while the cytotoxic activity was tested against the WiDr cancer cell
line and Vero cell line. The results showed that the maximum growkthreéseiT V221 fungi took place on day 12.
The mycelium and supernatant extracts from the fermentation had a potential antibacterial activity, especially against
S. aureuATCC 25923, especially fermentation on days 6 and 12. The supernatant extracts on days 12 and 14 had
potential cytotoxic activity against the WiDr cancer cell line and had an Sl value > 3. Based on the antibacterial and
cytotoxic activities, it is likely that the active metabolites of theeeseil' V221 fungus began to be produced on day 2
and reached their peak on day 12. The active metabolites contributing to the antibacterial and cytotoxic activities were
estimated to be cyclohexanone, phenol, and terpenoid groups.
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INTRODUCTION of these sponges(inkmannet al, 2017 Taylor et al, 2007%.
Marine sponges are marine organisms from the phylumThe association between symbionts and marine sponges has
Porifera whose life is in symbiosis with various microbes, €normous potential in health science, especially in the discovery
including bacteria, cyanobacteria, microalgae, and fungi. Theof new medicinal substances derived from natural products. The
microbial symbiosis in some marine sponges can reach 60% ofesults of combining marine sponges with symbionts as secondary
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As a result, symbionts derived from microbial sponges can beHaemocytometer (Assist§t vacuum evaporator (Heidolph
cultured and isolated to increase the production of some spongemicroplate reader (Bio-R&d Japan), and. ELISA reader (ELXx,
derived metabolite compound$eg et al, 200). Fungi are BioTecl?).
microorganisms that can work together with sponges to produce
secondary metabolites. In order to survive in these conditions, th&ultivation, fermentation, and extraction of fungal
sponge association function will produce secondary metabolitegnetabolites
which are probably bioactive compounds for medicines. It is TheT. reeseil V221 fungal isolate associated with e
necessary to investigate the possibility of increasing the numberA D E H O OspoiRye Wds\Wused in a previous study and stored at
of medicinal products derived from marine resourézsbpabet the Indonesian Center for Biodiversity and Biotechnology Bogor
al., 2011 Shaliniet al, 2019. for recultivation Getyowatiet al, 2018h). The fungal isolates
One of the sponge-associated fungi that have beenwere transferred to the SDA medium. A Petri dish was incubated
researched and have antibacterial and cytotoxic activityreesei at ambient temperature for 7 dayBefyowatiet al, 2017%. To
TV221 (Setyowatiet al, 2017, 2018a, 2018bThis fungus is a  produce secondary metabolites, fermentation was carried out with
sponge-associated fungus from theV\OLVVD A Dnrih® O Ld Ryuid? la&dium. The fungus was cultivated at 25°C for 14 days
sponge from Menjangan Island, West Bali National Park. Theusing SDB dissolved in seawater with a salinity of 30 ppt (30
marine sponge6 A D EHO @ds| Rrévusly known to have g of natural sea salt, 1,000 ml of distilled water) to as much as
antimicrobial and cytotoxic activitiesSétyowati et al, 2005 PO IRU HDFK IHUPHQWDWLRQ ADVN DQ
Setyowatiet al, 202). The extract from the fermentation of the (120 rpm). Fermentation sampling was carried out every 2 days,
T. reeseiTV221 fungi associated with thé A D E H Ospanige U Prb\owed by the separation of the supernatant and mycelium. The
has antimicrobial activity againStaphylococcus auredgnerican mycelium obtained was dried at 55°C for 3 days, followed by
Type Culture Collection (ATCCP9213,Escherichia coliATCC  determining the dry weight of the mycelium, and then sonicated
25922, &DQGLGD BICE NEBI ®nd methicillin-resistant  with ethyl acetate for 30 minutes three times. The supernatant was
S. aureugSetyowatiet al, 2017. The extract also has cytotoxic carried out by liquid extraction with ethyl acetate and the organic
activity on cancer cell lines WiDr, 4T1, T47D, and Raji, with the part was taken. The extract obtained from the supernatant and
best cytotoxic activity on WiDr cells, and has the highest selectivityrm/ce"um was then evaporated by rotary evaporation at 60°C until

index (SI) compared to the Vero cell line (normal cefi&tfowati  gry and the extract was then weighed.
et al, 2018a, 2017 According to the results of previous studies, the

fungusT. reeseilV221 associated with the sponge A D E H O O L ARtib&ctevial activity
could be developed as an antibacterial and anticancer agent. The bacteria used for the study weke coli ATCC

In previous research, only the supernatant extract fromps922 ands. aureusATCC 25923 of which the concentration of
the fermentation of the fungub reeseiTV221 was tested for  pacteria was TOCFU suspended on a 10 ml NA medium. Ethyl
antibacterial and cytotoxic activities. In this research, antibacterialycetate extracts from the supernatant and mycelium were made
and cytotoxic activity tests were carried out on the mycelium 7| wk p FRQFHQWUDWLRQ RI PJ] PO ZLWK
components from the fermentation of thereeseiTv221 fungus s sprayed into a sterilized paper dish. As a positive control,
and the growth curve of fungi fermented with seawater made frome « ORUDPSKHQLFRO PJ PO ZDV XVHG $V |

natural sea salt with a concentration of 30 ppt (3%) was determineq+ 4 sterilized paper dish. Each paper dish was placed on NA

MATERIALS AND METHODS solid media which already contained a bacterial suspension. The
Petri dish was incubated overnight at 37°C. The inhibition zone
Materials that formed around the paper dish was obserigbnkam et

Trichoderma reesdiv221, a fungal symbiont from tt ~ al., 2010.
A D E H O Cspoiye), vas/from Menjangan Island, West National o _ : ,
Park, Bali. Alsg ui%d . sabouraujd dgxtrose agar (SDA) (Oxoid?ytotoxm activity on WiDr Cancer cell line and Vero cell line
and sabouraud dextrose broth (SDB) (Oxoid). Microbial tests used Cancer cells were prepared in a concentration tfelGs
in the study werdE. coli ATCC 25922,S. aureusATCC 25923, for each well in 96-well plates. The cell line was incubated for 24
nutrient agar (NA) (Oxoid), and nutrient broth (Oxoid). WiDr hours in a 37°C COncubator. Following incubation, the medium
cancer cells line and Vero cells line were sourced fronCtreer ~ was removed and washed using 100 pl PBS solution/well. Samples
Chemoprevention Research Cetdaiversitas Gadjah Mad®ther with seven variations of concentration (7.81, 15.62, 31.25, 62.5,
materials used were MTT solution (Sigma-Aldrich), phosphate- DQG —J PO DQG AXRURXUDFI
buffered saline (PBS) (Sigma-Aldricigtal bovine serum (Sigma), into the 96-well plates, each of which was 100 pl/well. It was
penicillin-streptomycin (Gibco, Invitrogen Canada), Roswell Park incubated again in a 37°C G@cubator for a period of 48 hours.
Memorial Institute 1640, trypsin-EDTA (Gibco, Invitrogen Canada), Samples and control were removed, the well was washed using
sodium dodecyl sulfate (SDS) (Merck Schuchardt, Germany),100 pl PBS/well twice, and then a 100 pl/well MTT solution was
AXRURXUDFLO 6LJPD $OGULFK DQG OthéhiapdedtD &edh well andl incubated for 4 hours in a 375C CO
_ incubator. The formation of formazan crystals was observed under
Equipment an inverted microscope. After the formazan crystals were formed,
The equipment used included the following: inverted a 100 pl/well stopper reagent (10% SDS in 0.1 N HCI) was added
microscope (Olympds Japan), CQO incubator (Heraels and incubated at room temperature in the dark overnight. The cell
Germany), Cytotoxic Safety Cabinet (ES€C®pe Cytoculture),.  density was determined by absorbance reading using an ELISA
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reader at a wavelength of 550 ni@afcer Chemoprevention
Research Center, 201®anakiramaet al, 202Q Setyowatiet al,
20183 Sharmalkumaet al, 202Q. The percentage of viable cells
was calculated by the following formula:

Percentage of  (Abs sample - Abs media)
viable cell (%) (Abs normal - Abs media)

Calculation of SI

The Sl is the value of ICin a normal cell line/IG; in
a cancer cell line, where (s a concentration capable of killing

studies neither revealed when the secondary metabolites began
to be produced nor determined the salinity level of the seawater
used. To determine these, in this study, in obtaining the secondary
metabolites from thd. reeseiTV221 fungus, the fungal culture
was fermented in liquid media of SDB with seawater made from
natural sea salt with a concentration of 30 ppt and fermented
samples were taken every 2 days, followed by the determination
of antibacterial and cytotoxic activity on the WiDr cancer cell line.
The life phase of the fungus can be described by the
growth curve observed from sampling every 2 days during
fermentation. The growth curve @t reeseiTV221 is shown in

50% of the cell population. The sample under study was said td-igure 1 (a). Trichoderma reeseiV221 passes through the log
KDYH KLJK VHOHFWLY LW\ duitejpadalKZD1H. D Ypbasedi drys 810, while the stationary phase starts from days 10

The Sl was determined by the following formula:

IC,, on normal cell (Verso Cells)
X

S| =
IC,, on cancer cell (WiDr Cells)

RESULTS AND DISCUSSION
Trichoderma reesel V221 is a fungal symbiont of the

to 12 which is followed by a declination phase from day 12. The
highest dry weight of mycelium was produced on day 12 (1,062
mg). Fungi and microorganisms in general will produce secondary
metabolites in the stationary phase. The fungus associated with the
Cinachyrellasp. spongeT. reeseiwas reported to have a growth
curve similar to the stationary phase that occurs around day 12
(Sibercet al, 2019. In previous studied, reeseshowed the highest

6 AD E H Om@aih&®spénigd/obtained from Menjangan Island, antibacterial activity in the fermentation on days 11-Séowati

North Bali. The results of the fermentation of theeeseilvV221

et al, 2017%. The nutrient content of the fungal growth media in

fungus on SDB medium with seawater for 11 days were known tasolid and liquid greatly affects the growth of fungi. In producing
have antibacterial and cytotoxic activity against several cancer cebioactive metabolites, a fermentation medium is essential. Sources

lines Setyowatiet al, 2017, 2018a, 2013bHowever, previous

Figure 1. (a) Growth curve of fungdl. reeseilV221; (b) Weights of the extract from the supernatant; and (c) Weights of the extract from mycelium.
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Figure 2. Antibacterial effect of the extracts from mycelium (sample codes A-G) and supernatant
VDPSOH FRGHV +z%1 2% QHJIJDWLYH FR @&thdrRlla col®ICC SRVLWLYH FRQWURO
25922; (b)Staphylococcus aured§ CC 25923.

of carbon, nitrogen, and salinity are factors in the production ofT. reeseiTV221 fungi with seawater at a concentration of 30 ppt
bioactive metabolites from marine sponge symbionts, especiallyshowed lower results than the activity agaistaureusATCC
fungi (Samiranaet al, 202Q Ukhty et al, 2017. In Figure 1(b) 25923. The mycelium extracts only showed activity agdaist
and (c), the weight of the extracts derived from the supernatantcoli ATCC 25922 on days 10 and 12 of the fermentation, while
and mycelium resulting from the fermentation is presented. Thehe supernatant extracts showed the highest activity adainst
highest weight of both supernatant and mycelium extracts occurredoli ATCC 25922 on day 6 of the fermentation. The antibacterial
on day 10 of fermentation. This is possible becausd theesei activity of the supernatant extract on day 6 is in line with the
TV221 fungus entered a stationary phase where the fungus begantesults of previous studieSétyowatiet al, 2017. The reduced
maximally produce secondary metabolit8g(buryet al, 1995. antibacterial activity of the supernatant and mycelium extracts
In previous research, the reeseiTV221 fungus was  from the fermentation of th&. reeseiTV221 fungus againgt.
known to have antibacterial activity & aureusATCC 29213 coli ATCC 25922 as a representation of Gram-negative bacteria is
and E. coli ATCC 25922 Getyowatiet al, 2017, 2018p The possible because the salinity levels were different from previous
samples of the study were only the supernatant extract from thsetudies. Several species of the geflushodermafungi were
fermentation results and the fermentation was carried out withreported to have high sensitivity to environmental salinity, which
seawater whose concentration was unknown. In this study, the testan affect the growth and production of secondary metabolites
were carried out on the supernatant and mycelium extracts with aesulting in biological activityBheemarayat al, 2013 Mishra
seawater concentration of 30 ppt. The results of the antibacteriadt al, 2016 Samiranzet al, 2020Q.
activity test of the supernatant and mycelium extract fermented The diameter of the inhibition zone in the antibacterial test
on days 2-14 are shown liigure 2 The potential antibacterial againstE. coliATCC 25922 an&. aureuf\TCC 25923 can indicate
activity of the supernatant and mycelium extracts was showrthe ability of the sample to inhibit microbial growth. An overview of
againstS. aureusATCC 25923 as a representation of Gram- the diameter of the inhibition zone is showririgure 3 The widest
positive bacteria starting on day 2 of the fermentation. The highestiameter of the inhibition zone in the study for the antibacterial
antibacterial activity of the supernatant extract agaénsiureus  activity against. coli ATCC 25922 was shown by the supernatant
ATCC 25923 occurred on days 6 and 12 of the fermentation, whileextract on day 6 (14.33 mm), while the narrowest one was shown by
that of the mycelium extract occurred on days 6 and 12 of thehe mycelium extract on days 10 and 12 (6.67 mm). The mycelium
fermentation. This shows that the antibacterial active componentsxtract on days 2—8 and 14 and supernatant extracts on days 8 and
were released from the fungal cells maximally on days 6 and 12L0 did not show any inhibition zone agaiistcoli ATCC 25922
into the supernatant and maximally accumulated in the fungabacteria. This shows that the supernatant extract was more active than
cells on days 6 and 12. Previous research also showed the sartie mycelium extract, where the supernatant extract from days 6 to 12
phenomenon, in which the highest antibacterial activity againstof the fermentation had the potential as an antibacterial agent against
S. aureudrom the supernatant extract ©f reeseiTV221 fungi E. coliATCC 25922, which represented Gram-negative bacteria. The
occurred on days 6 and 12 of the fermentati®etyfowatiet al., widest diameter of the inhibition zone in the antibacterial test against
2017. The antibacterial activity agairst coliATCC 25922 from S. aureuATCC 25923 was shown by the supernatant extract on day
the supernatant and mycelium extracts from the fermentation 06 (17.67 mm) and the narrowest one was shown by the mycelium
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Figure 3. Value of the antibacterial inhibition zone diameter aEgjherichia colATCC

25922 and (bytaphylococcus auredéd CC 25923. Extracts from mycelium (sample codes

$+* DQG VXSHUQDWDQW VDPSOH FRGHV ++1 .2+ QHIJDWLYH FRQWURO
control.

extract on day 4 (7.33 mm). All the supernatant and myceliumantibacterial activity agains$. aureusATCC 25923 from all the

extracts showed antibacterial activity &1 aureusATCC 25923 mycelium and supernatant extracts was strong, except the mycelium
which represented Gram-positive bacteria. The mycelium extract o H[WUDFWV RQ GD\V DQG ZKLFK ZHUH FC
days 12 and 14 and the supernatant extract on days 6 and 12 ha@ract activity was shown to be more active ag&naureus\TCC

wide inhibition zone diameter, so these extracts had the potential as &5923 compared . coliATCC 25922 becauge coliATCC 25922
antibacterial agent agairst aureug\TCC 25923. Chloramphenicol, which are Gram-negative bacteria have a cell wall structure that is

an antibiotic with a broad spectrum, was used as a positive contromore complex tha®. aureus $7 & & ZKLFK DUH FODV
which showed an inhibition zone diameter agdinsbliATCC 25922 Gram-positive bacterigPglczaret al, 2008a Sangaviet al, 2019

andsS. aureu®TCC 25923 of 20.33 mm and 22.33 mm, respectively. Shahidet al, 2015. In the positive control, the inhibition zone was

The criteria for the inhibition zone diameter for antibacterial activity FODVVL¢{HG DV KDYLQJ YHU\ VWURQJ DQWL|
are as follows: inhibition zone diameter of 5 mm or less is categorizeaatural considering the fact that chloramphenicol is a broad-spectrum

as having weak antibacterial activity, inhibition zone of 5-10 mm isantibiotic, so it is effective for both Gram-negative and Gram-positive
categorized as having moderate antibacterial activity, inhibition zonébacteria {jay et al, 2015.

of 10—-20 mm is categorized as having strong antibacterial activity, and The type of inhibition zone in the antibacterial test using
inhibition zone of 20 mm or more is categorized as having very strong disc can indicate the sensitivity of bacteria to antibacterial agents
antibacterial activity (Daviet al, 1971a, 1971b). Based on these or antibiotics as test materials. The type of inhibition zone can be
criteria, the mycelium extracts on days 10 and 12 and the supernatadivided into a radical zone and an irradical zone. The radical zone
extracts on days 12 and 14 agaihstoli $7 & & ZHUH F O Diyp¥ IsdnidiGated by a clear boundary between the bacterial colony

as having moderate antibacterial activity, and the supernatant extraand the clear zone that is not covered by the bacterial colonies,
RQ GD\ ZDV FODVVL¢{¢HG DV KDYLQJ VWahg @it iD @euallyEdalied tHe) kilDZond . LThe WadicaKbne
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Table 1. Inhibition of antibacterial activity o&. coliATCC 25922 an@®. aureusATCC 25923.

Sample code Specimen Inhibition type
Escherichia coliATCC Staphylococcus aureus
25922 ATCC 25923

A Mycelium day 2 N.A Radical

B Mycelium day 4 N.A Irradical

C Mycelium day 6 N.A Radical

D Mycelium day 8 N.A Radical

E Mycelium day 10 Irradical Radical

F Mycelium day 12 Irradical Radical

G Mycelium day 14 N.A Radical

H Supernatant day 2 Irradical Radical

| Supernatant day 4 Irradical Radical

J Supernatant day 6 Radical Radical

. Supernatant day 8 N.A Radical

L Supernatant day 10 N.A Radical

M Supernatant day 12 Irradical Radical

N Supernatant day 14 Irradical Irradical
.2+ Negative control N.A N.A
.2 Positive control Irradical Irradical

N.A: Not active.

type is indicated by the presence of unclear or equal boundarielsigher the potential of the sample to have cytotoxic activity. The

between the bacterial colony and the clear zone with bacterialargest IG, value of the mycelium extract was on day 6 (5,654.58

overgrowth, usually referred to as the inhibition zone type pg/ml) and the smallest one was on day 14 (205.63 pg/ml). The

(Pelczaret al, 2008a, 2008bBalouiri et al, 201§. The type of  supernatant extract had the largesf Malue on day 2 (255.61 pg/

the inhibition zone of the mycelium and supernatant extracts inml) and the smallest on day 12 (81.72 pg/ml). Thg V&lue of the

the antibacterial test is presented @ble 1. Most of the inhibition HIWUDFW RI QDWXUDO LQJUHGLHQWYV FDQ

zone againsk. coli ATCC 25922 was of the irradical type and cytotoxic activity; namely, I(; value < 10 ug/ml has a very strong

only one sample of the extract was categorized as the radical typeytotoxic effect, IG, value 10-100 pg/ml has a strong cytotoxic

in the supernatant extract on day 6. Therefore, the extract whickffect, and I, value of 100-500 ug/ml has a moderate cytotoxic

is active as an antibacterial agent againgtoliATCC 25922 has  effect Samiranaet al, 202Q Weerapreeyakuét al, 2019. Based

the potential to inhibit bacterial growth as seen from the type ofon the data presented irable 2, generally the mycelium and

inhibition zone. Most of the inhibition zone in the antibacterial test supernatant extracts had cytotoxic activity on the WiDr cancer cell

againstS. aureufATCC 25923 was categorized as the radical type OLQH ZKLFK ZDV FODVVL¢{¢HG DV D PRGHUD

and only two extract samples of the mycelium extract on day 4 andhe supernatant extract on days 12 (81.72 pg/ml) and 14 (81.93 pg/

the supernatant extract on day 14 were categorized as the irradic® O ZKLFK KDG VWURQJ F\WRWRJ[LF DFWLYL

inhibition zone type. Therefore, the extract which is active as arhad an IG, value of 24.99 pg/ml, which had strong cytotoxic

antibacterial agent agairSt aureus\TCC 25923 has the potential activity on the WiDr cell line. 5-Fluorouracil is known to be the

to kill bacterial growth as seen from the type of inhibition zone. ¢UVW OLQH LQ WKH WUHDWPHQW RI FRORQ
The results of the cytotoxic test of the mycelium and control (Masiet al, 2006. The IG, value of the supernatant extract

supernatant extracts on the WiDr cell line are showRidure on the WiDr cancer cell line on day 12, which was 81.72 pg/ml, was

4, which showed the morphological photos of the WiDr canceralmost similar to that of the previous study which reported that the

cell line given the treatment at the highest (500 ug/ml) and thelC,, value of the supernatant extract against the WiDr cancer cell

lowest (7.81 pg/ml) concentrations. In the cell morphology line was 88.88 pg/ml, as the result of the fermentatioh oéesei

image, in general, at the highest dose of treatment, the cancer cdlV221 fungi for 11 daysJetyowatiet al, 20183.

line died which was marked by a round cell shape not attached The results of the cytotoxic test on the Vero cell line of

to the surface. Treated at the lowest dose, the WiDr cancer cethe four extracts and positive control (5-FU) are shovigore 5

line morphology looked like epithelial cells that were dilated and which showed the morphological photos of the Vero cell line given

attached to the surface base, indicating the cell line was still alivehe highest (1,000 pg/ml) and lowest (15.62 pg/ml) concentrations.

(Fadhollyet al, 2019 Proboningratt al, 202). The higher concentration of sample will decrease the absorbance
Cytotoxic activity is indicated by the value of the,JC  value which depicts the metabolic activity of living cells which

sample, which is the result of the calculation of the linear regressioiis decreased. A decreased value of absorbance with increasing

equation where the-axis is the log of concentration and thaxis concentration of sample shows anincrease inthe number of cells that

is the percentage of cell viability. The smaller the value gf tGe die and decreasing of number of live cdllsfandhoneet al, 2020
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M /LYLQJ &HNIOD ¥ :n giverHtPeWr&at&d-s@niplés at doses of 7.81 pg/ml and 500 pg/ml.

st Amrias N I

Figure 4.

JLIXUHKH ORUSKRORJ\ RI 7KH :L'U &DQFHU &HOO /LQH :KHQ *LYHQ 7KH 7UHDW6DE 6§ DAY OMH
R wJ P/ DQG wJ P/
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Liu et al, 201). In the cell morphology image, on average, at the cytotoxic activity of the four extracts and the control on Vero cells
highest dose of treatment, the Vero cell line died, marked by cellid not cause severe damage to normal cells.

shrinkage, loss of cell nuclei, and not adhering to the surface. In

The Sl value was determined by comparing thg IC

the treatment at the lowest dose, the morphology of the Vero ceNalue in the Vero cell line with the |Cvalue on the WiDr cancer
line looked like a dilated epithelial cell. The cell nucleus could cell line. The results of the Sl values of the four extracts and the
be observed and attached to the base surface indicating that tleentrol are presented frable4. The sample was said to have high

cell line was still alive Ammermanet al, 2009. The use of the

VHOHFWLYLW\ DJDLQVW DB&d3&traH POBHO O L

Vero cell line aimed at seeing the effect of the sample on normaButejoet al, 2016. The four extracts and the control (5-FU) had
cells to determine whether the test substance could damage normah Sl value > 3, meaning that the four supernatant extracts and

cells or not. Based on the data presentéiirie 3, the IG value

5-FU had high selectivity against WiDr cancer cells, so in the

of the four extracts and the positive control (5-FU) had moderatduture it is very likely that they are developed as anticancer agents
cytotoxic activity against the Vero cell line. This shows that the for colon cancer.

Table 2.1C_ values of the sample on the WiDr cancer cell line.

Sample code

Specimen

IC, (ug/ml)

A

o — I O mmoOO w

M
N

Control

Mycelium day 2
Mycelium day 4
Mycelium day 6
Mycelium day 8
Mycelium day 10
Mycelium day 12
Mycelium day 14
Supernatant day 2
Supernatant day 4
Supernatant day 6
Supernatant day 8

Supernatant day 10
Supernatant day 12
Supernatant day 14

5-Fluorouracil

448.37
671.83
5,654.58
746.67
366.45
262.05
206.51
255.61
205.63
139.68
154.29
231.19
81.72
81.93
24.99

Referring to the antibacterial and cytotoxic activity of
the supernatant and mycelium extracts, the active metabolites
of T. reeseiTV221 fungus began to be produced on day 2 of
the fermentation as indicated by their biological activity. Active
metabolites began to reach their peak production starting on day
6 and the peak occurred on day 12, indicated by the maximum
antibacterial and cytotoxic activity. ThereforE, reeseiTV221
can be said to reach the highest active metabolites and activity.
Trichoderma reeseivV221 should be fermented for 12 days. This
is in line with the growth chart for the fungus which peaked on day
12 and then declined. In the growth phase of microorganisms, the
peak of the stationary phase before the decline phase is the optimal
state for a microorganism to produce active metaboliespury
et al, 1995 Pratiwi, 2008.

Based on previous research, the metabolite groups found
in theT. reesefungus which is in symbiosis withtté ADEHOOLIRU
marine sponge are the cyclohexanone, phenol, and terpenoid
group Setyowatiet al, 2017. This group of compounds has been
shown to have a potential antimicrobial activityu(et al, 2013.

In addition, the6 A D E H O@drihB spdhgé has been known
to produce jaspamide/jasplakinolide which has antibacterial and
cytotoxic activity Himayaet al, 2013 Liu et al, 2009 Setyowati

et al, 2004, 200k Many studies have linked the active compounds

Figure 5. Morphology of the Vero cell line when given the treated samples at doses of 15.62 pg/ml and 1,008-qg#m: living cells;
el dead cells.
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Table 3.1C,, values of the sample on the Vero cell line. data; took part in drafting the article or revising it critically for
important intellectual content; agreed to submit to the current

Sample code Specimen IC, (ug/ml)
MRXUQDO JDYH ¢(¢QDO DSSURYDO RI WKH
J Supernatant day 6 464.76
agree to be accountable for all aspects of the work. All the authors
Supernatant day 8 838.96 are eligible to be an author as per the international committee of
M Supernatant day 12 388.47 medical journal editors (ICMJE) requirements/guidelines.
N Supernatant day 14 393.30
. CONFLICTS OF INTEREST
Control 5-Fluorouracil 391.31

7KH DXWKRUV UHSRUW QR ¢QDQFLDC
interest in this work.

Table 4. S| of cytotoxic activity on the WiDr cancer cell line. ETHICAL APPROVALS

Sample code Specimen Sl This study does not involve experiments on animals or
J Supernatant day 6 3.33 human subjects.
Supernatant day 8 5.44

PUBLISHER'S NOTE

M S tant day 12 4.75
upernatant cay This journal remains neutral with regard to jurisdictional
N Supermatant day 14 4.80 FODLPV LQ SXEOLVKHG LQVWLWXWLRQDO
Control 5-Fluorouracil 15.66
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