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MICROBIAL TRANSFORMATION OF ETHYL ACETATE FRACTION 

OF Alpinia galanga EXTRACT BY Aspergillus niger, Aspergillus oryzae, 

Rhizopus oligosporus, Penicillium sp, and Saccharomyces rouxii AND 

CYTOTOXIC ASSAY OF ITS PRODUCED METABOLITES ON T47D 

CELL LINE 

 

Abstract  
Cancer is quickly becoming one of the first leading cause of death worldwide, and 

one type of cancer with the highest mortality rate in women is breast cancer. 

Lengkuas (Alpinia galanga) is one of the plants known among others to have 

cytotoxic activity against cancer cells. The biotransformation process has gained 

importance over chemical technologies because of process controls, manipulations 

of microorganisms, safety, and reproducibility. This study aimed to determine 

whether the use of biotransformation of ethyl acetate of A.galanga extract within 

fungi will lead to a new metabolite and to determine its cytotoxic activity effect 

against T47D cells. The simplisia of plants is macerated with ethanol 96 % and then 

fractionated using hexane:ethyl acetate (3:1) and choroform:methanol (9:1) then 

TLC test was performed using a UV spectrophotometer at λ=254nm and λ=366nm. 

The method used in the biotransformation process was, a sub-culture of each fungus 

into a solid medium culture potato dextrose agar (PDA) plate and pre-incubate at 

28° C for 7 days. Then, was transferred to a liquid medium culture. The 

identification and purification of the new metabolites were carried out with TLC 

and LC-MS. The TLC profile after biotransformation did not show any new spots 

within the treatment sample (Aspergillus.niger, Aspergillus.oryzae, Penicillium sp) 

except the treatment sample (Saccharomyces rouxii, Rhizopus oligoropus) where 

there is no presence of a spot. The LC-MS profile shown the same base peak of 

A.galanga extract (234.84) within each treatment sample (Aspergillus.niger, 

Aspergillus.oryzae, Saccharomyces rouxii) except the treatment sample 

(Penicillium sp, Rhizopus oligoropus) where there is no record of the base peak of 

A.galanga extract. The result showed that they were no change in the chemical 

content of the compound of A.galanga extract and the treatment samples. The 

method used in the cytotoxic test was the MTT assay. Doxorubicin was used as a 

control positive. The IC50 obtained from A.galanga extract sample was 55.55 

µg/mL, while in the other samples (A.galanga extract+ fungi) there was no activity. 

This research concludes that ethyl acetate fraction of A.galanga extract 

biotransformation did not lead to a new metabolite, nor have no cytotoxic activity 

effect against T47D cells. 

 

Keywords: Biotransformation, sub-culture, fermentation, fungi, Alpinia galanga 

extract, TLC, LC-MS, MTT, and T47D. 
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Abstract 

Kanker adalah salah satu penyebab kematian pertama di seluruh dunia, dan salah 

satu jenis kanker dengan angka Kematian tertinggi pada Wanita adalah Kanker 

Payudara. Lengkuas (Alpinia galanga) adalah salah satu tumbuhan yang diketahui 

mempunyai aktivitas sitotosik yang dapat melawan sel kanker. Proses 

biotransformasi lebih dipilih dibandingkan teknologi kimia karena pengendalian 

proses, manipulasi mikroorganisme, keamanan, dan reproduktifitasnya. Penelitian 

ini bertujuan untuk mengetahui baik tidaknya penggunaan biotransformasi 

menggunakan ekstrak etil asetat A. galanga pada jamur,apakah akan menimbulkan 

jamur metabolit baru dan untuk mengetahui efek sitotoksiknya terhadap sel T47D. 

Tanaman simplisia digunakan etil asetat kemudian diuji KLT dengan fase gerak 

hexane:etil asetat (3:1) dan kloroform:methanol (9:1), selanjutnya dibaca pada  

spektrofotometer UV pada λ = 254nm dan λ = 366nm. Metode yang digunakan 

dalam Proses biotransformasi adalah sub-kultur dari masing-masing jamur pada 

plate kultur media padat potato dextrose agar (PDA) dan pre-inkubasi pada suhu 28 

° C selama 7 hari. Kemudian, dipindahkan ke dalam media kultur cair. Identifikasi 

dan pemurnian metabolit baru itu dilakukan dengan KLT dan LC-MS. Profil KLT 

setelah biotransformasi tidak menunjukkan titik baru pada setiap sampel perlakuan 

(Aspergillus.niger, Aspergillus.oryzae, Penicillium sp) kecuali sampel perlakuan 

(Saccharomyces rouxii, Rhizopus oligoropus) di mana tidak ada bercak. LC-MS 

profil menunjukkan base peak yang sama dari ekstrak A. galanga (234,84) di 

masing-masing sampel pelakuan (Aspergillus.niger, Aspergillus.oryzae, 

Saccharomyces rouxii) kecuali sampel perlakuan (Penicillium sp, Rhizopus 

oligoropus) tidak ada base peak dari ekstrak A. galanga. Hasilnya menunjukkan 

bahwa tidak ada perubahan kandungan kimiawi dari senyawa ekstrak galanga dan 

sampel pelakuan. Metode yang digunakan dalam uji sitotoksik adalah uji MTT. 

Doksorubisin digunakan sebagai kontrol positif. IC50 yang diperoleh dari Sampel 

ekstrak A. galanga 55,55 µg / mL, sedangkan pada sampel lainnya (ekstrak 

A.galanga + jamur) tidak ada aktivitas. Hasil penelitian ini dapat disimpulkan 

bahwa biotransformasi fraksi etil asetat ekstrak A.galanga tidak menghasilkan 

metabolit baru, juga tidak memiliki efek aktivitas sitotoksik terhadap sel T47D. 

 

Kata kunci: Biotransformasi, sub-kultur, fermentasi, fungi, ekstrak galanga 

Alpinia, KLT, LC-MS, MTT, dan T47D. 

 

1. INTRODUCTION 

Cancer is quickly becoming one of the leading causes of death worldwide, which 

increases health-care costs, a number estimated to 17 million new cases of cancer 

every year in developing countries according to Globocan, a WHO (World Health 

Organization). Cancer mainly affects poor people, frequently people with more 

exposure to risk factors, and often have no access to affordable care, and a global 

misperception associates cancer only with wealthy nations and relates it to a 

sedentary life, tobacco, and fatty diets (López-Gómeza et al., 2013).  
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The development of resistance to chemotherapeutic agents is, unfortunately, the 

common complication in the treatment of different types of cancers in the past few 

decades, then a tremendous variety of chemotherapeutic agents have been 

introduced and most of them have various side effects. Therefore to reduce the 

discomfort and increase the survival rate for patients receiving chemotherapy, 

current efforts toward anticancer drug development and research are looking 

forward to finding drugs with high efficacy and low side effects. Hence, bioactive 

compounds from natural sources are of particular interest.  

Green plants especially plant-derived medicine are worldwide well known for 

the treatment of diseases, either due to drug resistance or side effects of synthetic 

drugs and are constantly been used for their biological activity as principal 

indigenous health. They have also played an important role as a source of effective 

anticancer agents, and, significantly, 60% of currently used anticancer agents are 

derived from natural sources including plants, marine organisms, and 

microorganisms (Newman et al., 2003). 

 Moreover, in the past few decades, notable changes in the way of using natural 

medicine have been notified to maintain health care also as an alternative therapy 

despite many challenges. Though scientific studies on the application of many 

traditional medicinal plants have been ventured for ensuring their efficacy and non-

toxicity, they haven’t yet been supported enough. Lengkuas (Alpina galanga) due 

to its function, is well known in Indonesia as one of the plants which can be utilized 

in the treatment of diseases. Alpina galanga is a plant that belongs to the 

Zingiberaceae family (Kuntorini, 2005).  Lengkuas is one of the plants that can be 

used as a cancer treatment by increasing apoptosis and inhibiting proliferation. In 

the investigation of Zaeoung, S., et al. (2005), it stated that fresh rhizomes of Alpina 

galanga methanol extract as an antioxidant removes free radicals and has cytotoxic 

activity against MCF7 (breast adenocarcinoma) and LS174T (colon 

adenocarcinoma) cell (Zaeoung et al., 2005). 

 Galangal rhizomes contain flavonoids, tannins, terpenoids, and 

phenylpropanoids (Chudiwal et al., 2010).  Previous research highlights that 1’-

acetoxy chavicol acetate extract compound from Alpinia galanga extract showed 
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strong cytotoxic activity against T47D breast cancer, WiDr colon cancer, Hela 

cervical cancer, and Vero normal cell line with IC50  values of 3.14, 7.26, and 12.49 

μg/mL, respectively (Da’i et al., 2019).  

Human has commonly used microbial bio-catalysis since thousands of years 

ago for the bread making, dairy products, and alcoholic drinks. Scientifically, Louis 

(1862) put the first scientific bases for the microbial transformation applications, 

when he used a pure culture of Bacterium xylinium used to transform alcohol to 

acetic acid. Subsequently, several microbial transformations' experiments have 

been carried out, which showed that a one-step procedure might produce a 

remarkable product (Alfarra et al., 2012).  

Biotransformation could be defined as a specific modification of a definite 

compound to a distinct product with structural similarity, by the use of biological 

catalysts including microorganisms like fungi. The biological catalyst can be an 

enzyme, or a whole, inactivated microorganism that contains an enzyme or several 

enzymes produced in it (Hegazy et al., 2015). In other words, biotransformation is 

defined as the enzymatic conversion of natural and chemically synthesized product, 

into a substance having a specifically modified structure. Throughout the 

biotransformation processes, drugs and chemicals are structurally modified by 

various enzymatic systems to form more polar substances, which can be excreted 

more easily than the original compounds. The use of the bioconversion process has 

gained importance over chemical technologies because of process controls, 

manipulations of microorganisms, safety, and reproducibility. While the chemical 

processes generally involve high temperature, high pressure, and in some cases 

organic solvents. Also, microorganisms are capable to produce a great variety of 

enzymes in a short time as a result of its natural characteristic to multiply.  

Previous investigations on biotransformation studies showed that 

biotransformation of perillyl alcohol with Fusarium culmorum conducted to 

dehydroperillic acid with a yield of 20.4 %. Perillyl alcohol was found selective to 

exert cytotoxicity against HepG2 cell line with an IC50 value of 409.2 μg/mL and 

dehydroperillic acid was found to exert cytotoxic activity against A549 cell line 

with an IC50 value of 125 μg/mL (CE et al., 2017). Besides, microbial 
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biotransformation of many bioactive compounds such as terpenoids, alkaloids 

compounds (Marć et al., 2018). Biotransformation has recently evolved as an 

effective technique for the production of structurally diverse molecules with a wide 

range of biological activities. In an attempt to search for new potent anticancer 

agents, various microorganisms were used for the transformation of taxanes (Xu, 

Zhong-mei et al., 2011). Due to the research purposes, the microorganisms firstly 

were chosen exploratively and randomly. secondly, because they were easy to 

obtain, and they have also successfully carried out biotransformation result in 

previous research due to their easy manipulation, and their high reproducibility. 

Therefore, it is highly expected that this present research can also biotransform 

compounds in the ethyl acetate fraction of A.galanga extract. 

However, Aristantika (2019) in his research stated that the cytotoxic test and 

antiproliferative activity of galangal extract resulted in an IC50 value of 53.735 µg 

/ mL, where the value was less potent as an anticancer (Aristantika, 2019). 

Therefore, to increase the anticancer activity and potency, biotransformation 

methods are likely an alternative way to solve this issue.  

Since in the current study, the interest is in the anti-tumor properties of this 

traditional herb especially to A.galanga extract and used a biotransformation 

process to lead to a new metabolite that could increase the IC50 potency on T47D 

by evaluating cytotoxic test using the Micro-Culture Tetrazolium (MTT) assay 

method. 

 

2. METHODS 

Materials  

Alpinia galanga rhizomes powder was obtained from the traditional market (Pasar 

Legi) Surakarta, Indonesia, Central Java Province, and T47D cell line from the 

Cytotoxic Laboratory of Faculty of Pharmacy UMS. Ethanol 96%, hexane, ethyl 

acetate, chloroform, aquades, paper filter Whatman, methanol, Dulbecco's modified 

Eagle's medium (DMEM) culture medium, fetal bovine serum (FBS) 10%, 

penicillin-streptomycin, phosphate buffer saline (PBS) solution, meat extract, PDA 

(Potato Dextrose Agar), Trypsin-EDTA 0.25%, dimethyl sulfoxide (DMSO), MTT 
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assay solution, Dodecyl Sulphate (SDS ) 10% in 0.1N HCL, silica gel TLC plate 

(sie-gel brand 60 GF254 ), Roswell Park Memorial Institute (RPMI) medium,  

aluminum foil, UV spectrophotometer Mini. 

2.1 Methods 

Extraction was done by maceration using 1 (one) kilogram of A.galanga rhizome 

powder with ethanol 96% and the extract was partitioned using ethyl acetate. The 

top layer (ethyl acetate partition ) was taken and evaporated, Two (2) grams were 

weighted and were dissolved in methanol 200 μL. TLC was performed with a 

mobile phase system of hexane: ethyl acetate (1: 1) and compound of standar 1’-

acetoxy chavicol acetate was compared. The elution results were observed at a 

wavelength of 254nm.  

A solid medium was made by dissolving 1.17 grams of potato dextrose agar 

(PDA) powder with 30 mL aquades, then sterilized with an autoclave at  121°C for 

2 hours and pour the solution into a petri dish which is sterilized earlier on for 1h 

in the oven at 180°C and stored overnight. After the media becomes solid, it is 

planted with fungi that have been determined from pure culture and pre-incubated 

and stored into an incubator at 28°C for 7 days to form significant spores. After pre-

incubation, a portion of 1 centimeter (Cm) of the pre-incubation from solid culture 

media were transferred to inoculate 500 mL flasks, each containing 500 ml of the 

liquid medium (125 mL of meat extract with 25 g of sugar and aquades till 500 mL 

into an Erlenmeyer then sterilized all using an autoclave at 121°C for 2hours). Then 

cultured at 37°C for 24-48 hours on a rotary shaker incubator at a speed of 100 rmp. 

After 3 days, 200 mg of  A.galnaga extract was dissolved in 150 mg (1, 5%) of 

CMC-Na, and was added to the grown culture for 5 days more, and filtrated, 

weighted, sonicated for 30 to 50 minutes, and fractionation of  250 mL of the 

transformation mixture was dissolved with ethyl acetate, then evaporated to get the 

tick extract from the biotransformation process. Weighted 10 mg and dissolved in 

500μl methanol. The mobile phase of the TLC system was hexane: ethyl acetate (3: 

1), chloroform: methanol (9:1). The elution results were observed at a wavelength 

of 254nm and 366nm. LC-MS test was performed for the identification and 

purification of the compound. Control cultivation without substrate was also 
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performed and the whole process was performed in an aseptic environment. 

 

2.2 MTT Assay  

The harvested cells were seeded into 96 well plates with 48.5 X104 cells on in each 

in 7920 μL culture media and 2080 μL suspension cell. The cells were then 

incubated for 24 hours in CO2 5% incubator at 37 °C. 100 μL of treatment samples 

and the control positive (Doxorubicin) were added then cells were incubated for 24 

hours. After incubation, the medium was discarded and cells were washed using 

PBS pH 7.4.  Before, we replaced with 21.600 μL culture medium, and added 

2.400μL MTT and followed by 2 hours incubation at 37°C. The formazan was 

diluted in 10% SDS HCL (0.01%) for 12 hours. The result of cell absorbance was 

measured by using  Elisa reader at a wavelength of λ550nm. 

 

3. RESULTS AND DISCUSSIONS 

The extraction conducted by maceration yield to 23.67% ethyl acetate fraction as 

23.01 grams out of  97.21 (9.72%) grams of the total amount of maceration and 

evaporation from the overall amount of A.galanga rhizome powder.  

3.1 TLC analysis  

Based on the TLC profile and Rf value, the A.galanga extract and the treatment 

samples contained chemical compounds including 1’- acetoxy chavicol acetate 

(ACA). 

Table 1: TLC result of A.galanga extract, and fungi+A.galanga, and control sample 

(without  A.galanga+fungi) with (Chloroform: Methanol 9:1) at 245-366 nm UV 

visualization 
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Tabel 1 TLC result of A.galanga extract, and fungi+A.galanga, and control 

sample (without A.galanga+fungi) with (Chloroform: Methanol 9:1) at 245-366 

nm UV visualization 

 

Number 

 

Sample 

 

UV 

254 nm                        366 nm 

 

 

S1 

 

 

A.niger + 

A.galanga 

extract 

        A  B  C           A  B  C  

 

 

S2 

 

 

A.oryzae + 

A.galanga 

extract 

 

         A  B  C           A  B  C  

 

S3 

 

Penicillium 

sp + 

A.galanga 

extract 

 

        A  B  C          A  B  C  
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S4 

 

 

Saccharomyc

es rouxii + 

A.galanga 

extract 

       A  B  C             A  B  C  

 

 

S5 

 

 

Rhizopus 

oligoropus + 

A.galanga 

extract 

 

      A  B  C            A  B  C  

A: A.galanga extract 

B: A.galanga extract + fungi 

C: control sample without A.galanga +fungi  

                S0                 S1               S2             S3           S4                S5 

Figure 1: TLC result of A.galanag extract and (fungi+A.galnga extract) with 

(Chloroform: Methanol 9:1) and Rf  UV visualization at 254 nm; Sample 0: Control 

sample A.galanga extract; Sample 1: A.niger + A.galanga extract; Sample 2: 
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A.oryzae + A.galanga extract; Sample 3: Penicillium sp + A.galanga extract; 

Sample 4: Saccharomyces rouxii + A.galanga extract; Sample 5: Rhizopus 

oligoropus + A.galanga extract with Rf of 0,4.  

 

Table2 Table of TLC result and Rf  Result of A.galanga extract and 

(fungi+A.galnga extract) 

Samples Rf Number of spots 

A.galanga extract 0.3; 0.4; 0.6; 0.725 4 

A.niger + A.galanga extract 0,4 1 

A.oryzae + A.galanga extract 0,4 1 

Penicillium sp + A.galanga extract 0,4 1 

Saccharomyces rouxii + A.galanga extract no 0 

Rhizopus oligoropus + A.galanga extract no 0 

 

In general, the pattern of separation, control sample (A.galanga extract), and 

treatment samples are different. In the control sample, there were 4 spots (table2), 

while in the other treatments samples had one spot (A.niger + A.galanga extract, 

A.oryzae + A.galanga extract, Penicillium sp + A.galanga extract) and there was no 

separation in (Saccharomyces rouxii + A.galanga extract), and (Rhizopus 

oligoropus + A.galanga extract). In contrast, the UV visualization at 366 nm 

showed the fluorescence of bioactive compounds in each sample. Between the two 

elution cited on the above, the one using the mobile phase shows a great spot rather 

than the elution using (Chloroform: Methanol 9:1) mobile phase. Also, it is widely 

assumed that every solvent has a unique value characterizing its chromatographic 

elution strength on a particular adsorbent. Although this parameter can vary 

depending on the chemical structure of the chromatographed substance. The 

eluotropic strengths are often scaled and given relatively. For instance, in many 

eluotropic series, the reference values by definition, are 0 for n-pentane (normal 

phase) and 1 for methanol (reversed-phase). In other words, the greater the polarity 

of a solvent, the greater the elution (eluotropic strength) (Komsta et al., 2017). The 

eluotropic and mobile phase values separated in the control group, whereas the 
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other groups did not. This points to the alleged difference in compounds from the 

control sample and treatment sample. The presence of spots that do not separate or 

do not rise, indicates that they contained compounds that tend to be polar because 

they are firmly bound to the stationary phase. In (A.niger +A.galanga extract, 

A.oryzae + A.galanga extract, Penicillium sp + A.galanga extract) some compounds 

are similar to the control sample, namely the spot with Rf 0.4. It can be concluded 

that the TLC was not sensitive enough and his limit detection was low as well. It 

could be then recommended an optimized system TLC using a reversed-phase.  

 

3.2 LC-MS analysis 

 

 

Figure 2  LC-MS Chromatogram of sample 0: control sample A.galanga extract 
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Figure 3 LC-MS chromatogram of sample 1:Aspergillu.niger + A.galanga 

Extract 

 

 

Figure 4  LC-MS chromatogram of sample 2: Aspergillus oryzae + A.galanga 

extract 
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Figure 5 LC-MS Chromatogram of sample 3: Penicillium sp + A.galanga extract 

 

 

Figure 6  LC-MS chromatogram of sample 4: Saccharomyces rouxii + A.galanga 

extract 

 

m/z
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

%

0

100

Penicillum 112 (0.948) MS2 ES+ 
1.06e7304.01

303.88

201.94

201.75

155.98

166.64

202.20

202.33

220.54

220.80

290.75248.23

276.84

276.06

304.34

332.94

332.29

332.03

304.99

305.12

305.31

333.07
429.29

429.09

428.96

412.32

381.11
333.46

380.85

360.25

334.24

430.26

542.86

431.17

486.89
458.87

516.79

542.99

545.01
570.62

614.76
599.29 626.99
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Figure 7 LC-MS Chromatogram of sample 5: Rhizopus oligoropus + A.galanga 

extract 

Based on LC- MS profile, the chromatogram shows different compounds present 

in a sample base on their molecular weight. For instance, in this study, from table 3 

above showing only the higher peak, we have in the control sample (S0) a peak of 

(234) showing the presence of 1’-acetoxy chavicol acetate (A.galanga extract) that 

we have considered as the standard bioactive compound, also a higher peak of 304 

and 332 respectively. In the sample S1( A.niger + A.galanga extract) and S4 

(S.rouxii + A.galanga extract), we have the peak standard (234 g/mol) within the 

low peak, and a high peak of 304 g/mol and 412 g/mol. Besides, in the sample S2 

(A.oryzae + A.galanga extract), the chromatogram record a higher peak of (218 

g/mol and 380 g/mol) with a contrast of the lower peak of (234 g/mol) the standard 

peak of A.galanga extract which is far from the standard peak (234 g/mol). Also, 

the chromatogram record respectively a higher peak of (304, 332, 429 g/mol) in 

sample S3 (P.Sp + A.galanga extract) (304, 332 g/mol) in sample S4 (S.rouxii + 

A.galanga extract) and (380, 290 g/mol) in sample S5 (R.oligoropus + A.galanga 

extract). However, there is no record of the standard peak (234 g/mol) in the sample 

S3 and S5. These findings prove that although the biotransformation has not been 

m/z
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

%

0

100

R oligosporus 105 (0.889) MS2 ES+ 
3.99e7380.85

290.68

206.75

201.88

190.96

274.95

274.63

208.44

213.71
248.10

304.34

304.99

325.20
365.12

381.18

381.96

382.22

542.73
412.32

458.54

442.68

413.36

526.54510.55
544.81
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succeed in a way of a new metabolite or compound in each treatment sample, it has 

somehow increased the polarities of different peak compounds mentioned above. 

Therefore, it can be concluded that the biotransformation process didn’t succeed 

within all fungus in this study because unfortunately, we have not recorded a new 

metabolite so far. Further investigations on the anticancer activity will be conducted 

on each sample to evaluate whether their cytotoxic range will be increased or not. 

 

MTT assay analysis  

Based on the absorbance data, the interesting data was the potency of the sample 

of A.galanga extract that has an IC50 value of  55.550 μg/mL. By referring to the 

U.S. National Cancer Institute of cytotoxic compounds classification, a compound 

is classified very toxic if the IC50 value is ≤ 20 µg/mL, moderate cytotoxic category 

or quite active if the IC50 value is in the range of 21-200 µg/mL, weak cytotoxic 

category if the IC50 value is in the range 201-500 µg/mL and if the IC50 value is ≥ 

500 µg/mL including non-toxic categories. In other words the smaller the value IC50 

produced by a compound the higher the cytotoxic activity (Widiyastuti et al., 2019). 

Besides, the previous study on the cytotoxic and antiproliferative activity of 

galangal extract showed an IC50 value of 53.735 µg / mL(Aristantika, 2019).  

 

Figure 8  A.galanga extract linear regression curve 
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In contrast, based on table 4,  the data that we have collected from the following 

samples such as ACA + A.niger, ACA+ A. oryzae, ACA + P.sp, ACA +S.rouxii, 

ACA + R.oligoropus did not show any effective anticancer activity on the T47D 

cell due to a large number of the viability cell which was not below 50% allowing 

to calculate the IC50 of each sample. 

Table 3 Table of inhibition percentage of A.galanga extract + A.niger 

 A.galanga extract + A.niger 

Kadar  

Absorbance % livingcell 

% 
Average 

living 
cell 

SD 
(µg/ml) 

200 0.853 0.843 0.675 0.805 0.722 112.23 110.58 82.81 104.30 90.58 100.10 12.88599 

100 0.732 0.812 0.697 0.732 0.656 92.23 105.45 86.45 92.23 79.67 91.21 9.498309 

50 0.744 0.803 0.724 0.76 0.575 94.21 103.97 90.91 96.86 66.28 90.45 14.33802 

25 0.652 0.721 0.673 0.618 0.684 79.01 90.41 82.48 73.39 84.30 81.92 6.312016 

12.5 0.72 0.665 0.654 0.65 0.724 90.25 81.16 79.34 78.68 90.91 84.07 6.018436 

 

Table 4 Table of inhibition percentage of A.galanga + A.oryzae 
                                                                                      A.galanga extract + A.oryzae 

Kadar  Absorbance % living cell % 

Average 

living 

cell 

SD 

(µg/ml

) 

200 0.668 0.64 0.59 0.61 0.657 81.65 77.02 68.76 72.07 79.83 75.87 5.373808 

100 0.784 0.735 0.725 0.726 0.688 100.83 92.73 91.07 91.24 84.96 92.17 5.685806 

50 0.831 0.828 0.879 0.796 0.735 108.60 108.10 116.53 102.81 92.73 105.75 8.775443 

25 0.648 0.64 0.597 0.674 0.514 78.35 77.02 69.92 82.64 56.20 72.83 10.36167 

12.5 0.686 0.670 0.707 0.730 0.561 84.63 81.98 88.10 91.90 63.97 82.12 10.80807 
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Table 5 Table of inhibition percentage of A.galanga extract + P sp  

                                                                      A.galanga extract  + P.sp 

Kadar  Absorbance % living cell % 

Average 

living 

cell 

SD 

(µg/ml) 

200 0.852 0.886 0.766 0.781 0.728 112.07 117.69 97.85 100.33 91.57 103.90 10.70151 

100 0.857 0.82 0.799 0.691 0.684 112.89 106.78 103.31 85.45 84.30 98.55 12.94828 

50 0.811 0.882 0.737 0.686 0.736 105.29 117.02 93.06 84.63 92.89 98.58 12.67597 

25 0.692 0.67 0.664 0.647 0.702 85.62 81.98 80.99 78.18 87.27 82.81 3.647616 

12.5 0.694 0.683 0.904 0.662 0.712 85.95 84.13 120.66 80.66 88.93 92.07 16.26315 

 

Table 6  Table of inhibition percentage of A.galanga extract + S.rouxii 

                                                                    A.galanga extract  + S.rouxii 

Kadar  

Absorbance % living cell 

% 
Average  

living 
cell 

SD 
(µg/ml) 

200 0.903 0.734 0.769 0.765 0.774 120.50 92.56 98.35 97.69 99.17 101.65 10.84567 

100 0.761 0.774 0.776 0.725 0.813 97.02 99.17 99.50 91.07 105.62 98.48 5.231346 

50 0.743 0.727 0.729 0.719 0.783 94.05 91.40 91.74 90.08 100.66 93.59 4.204979 

25 0.723 0.718 0.720 0.679 0.736 90.74 89.92 90.25 83.47 92.89 89.45 3.540047 

12.5 0.740 0.707 0.694 0.715 0.763 93.55 88.10 85.95 89.42 97.36 90.88 4.561804 

 

Table 7  Table of inhibition percentage of A.galanga extract + R.oligoropus 

A.galanga extract + R.oligoropus 

Kadar  
Absorbance % living cell 

% 
Average 

living cell 
SD 

(µg/ml) 

200 0.678 0.653 0.685 0.69 0.708 83.31 79.17 84.46 85.29 88.26 84.10 3.308676 

100 0.72 0.67 0.7 0.695 0.691 90.25 81.98 86.94 86.12 85.45 86.15 2.969232 

50 0.663 0.676 0.788 0.794 0.768 80.83 82.98 101.49 102.48 98.18 93.19 10.45538 

25 0.694 0.677 0.695 0.672 0.749 85.95 83.14 86.12 82.31 95.04 86.51 5.054988 

12.5 0.711 0.701 0.727 0.754 0.782 88.76 87.11 91.40 95.87 100.50 92.73 5.460803 
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with A.oryzae +A.galanga extract    P.sp +A.galanga 

extract 200 

200 μg/ml in 24hours incubation     μg/ml in 24hours 

incubation  
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 T47D cell after treatment with           T47D cell after treatment with 

S.rouxii +A.galanga extract               R.oligoropus +A.galanga extract   

200 μg/ml in 24hours incubation      200 μg/ml in 24hours incubation  

 

 

 

 

 

E 

T47D cell after treatment with            T47D Formazan formation 

doxorubicin 200 μg/ml in 24hours 

incubation  

 

  

Figure 9 T47D cancer cell morphology before and after  treatment with A.galanga 

extract (AGE) 200 μg/ml in 24 hours incubation 

In summary, the biotransformation process within the treatment sample did 

not lead to a new metabolite production. Therefore, there is no cytotoxic activity on 

the T47D cancer cell line, nor help increasing his anticancer activity potency.   
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4. CONCLUSION 

Base on the investigation above, it can be concluded that the use of the 

biotransformation of the ethyl acetate of A.galanga extract within the treatment 

sample did not lead to a new metabolite or substrate. Consequently, the result has 

no cytotoxic activity on the T47D cancer cell line, nor help increasing his anticancer 

potency.  

4.1 Suggestions 

It is necessary to consider the following factors such as convenient nutrients, 

pH, temperature, and the duration of the biotransformation process that will let 

the fungi to metabolize and transform the sample. Also, there is a need to look 

for another specific fungi species that are suitable to undergo a specific 

transformation process 

 

REFERENCES 

 

Alfarra, H. Y., & Omar, M. N. (2012). Microbial Transformation of Natural 

Products Microbial Transformation of Natural Products, 2012. 

Aristantika, R. I. A. (2019). Sinergisme fraksi etil asetat lengkuas dengan fraksi etil 

asetat lidah buaya, kulit batang krangean, daun sembung, dan biji kopi 

terhadap sel t47d. 

CE, O., & al. (2017). Cytotoxic, Antiproliferative and Apoptotic Effects of 

Perillyl Alcohol and Its Biotransformation Metabolite on A549 and HepG2 

Cancer Cell Lines, 17(9), 1243–1250. 

https://doi.org/10.2174/1871520617666170103093923 

Chudiwal, A. K., & al. (2010). Alpinia galanga Willd .– An overview on phyto-

pharmacological properties, 1(June), 143–149. 

Da’i, M., & al. (2019). Selectivity Index of Alpinia galanga Extract and 1 ’ -

Acetoxychavicol Acetate on Cancer Cell Lines, (June), 95–100. 

Hegazy, M. F., & al. (2015). Microbial biotransformation as a tool for drug 

development based on natural products from mevalonic acid pathway : A 

review. Journal of Advanced Research, 6(1), 17–33.  

Komsta, Ł., & et al. (2017). The experimental design approach to eluotropic 



22 
 

strength of 20 solvents in thin-layer chromatography on silica gel, (2016), 1–

4. https://doi.org/10.1016/j.chroma.2017.01.010 

López-Gómeza, M., & Al. (2013). Cancer in developing countries : The next most 

preventable pandemic. The global problem of cancer. Critical Reviews in 

Oncology / Hematology, 88(1), 117–122. 

https://doi.org/10.1016/j.critrevonc.2013.03.011 

Newman, D. J., & et al. (2003). Natural Products as Sources of New Drugs over 

the Period 1981 - 2002, 1022–1037. 

Marć, M. A., & al. (2018). In Vitro Biotransformation , Safety , and 

Chemopreventive Action of Novel 8-Methoxy-Purine-2 , 6-Dione 

Derivatives, 124–139. https://doi.org/10.1007/s12010-017-2527-z 

Widiyastuti, Y., & et al. (2019). Cytotoxic activities of ethanolic and 

dichloromethane extract of leaves , stems , and flowers of Jarong [ 

Stachytarpheta jamaicensis ( L .) Vahl .] on HeLa and T47D cancer cell line 

Cytotoxic Activities Of Ethanolic And Dichloromethane Extract Of Leaves , 

030011. 

Xu, F., Zhong-mei, Z. O. U., Zhi-yong, C. H. U., & al. (2011). Biotransformation 

of Taxanes. Chinese Journal of Natural Medicines, 9(6), 466–472. 

https://doi.org/10.3724/SP.J.1009.2011.00466 

 

Zaeoung, S., & et al. (2005). Cytotoxic and free radical scavenging activities of 

Zingiberaceous rhizomes, 27(Jul.-Aug. 2005). 

 


