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Summary. The use of Curcumin for the treatment of various diseases stems mainly from its active biological 
functions, namely anti-inflammatory, antioxidant, anti-microbial, anti-alzheimer, anti-tumor, anti-diabetic 
and anti-rheumatism activities.  Curcumin is a hypoglycemic, hepatoprotective, nephroprotective, cardiopro-
tective and neuroprotective molecule, and it is reported to suppress thrombosis and protect against myocar-
dial infarction. In this study, four groups were formed to investigate whether Curcumin has a protective role 
against the damage caused by hydrogen peroxide (H2O2) in Saccharomyces cerevisiae. Groups: (i) Control 
Group: Yeast cultivated group only; (ii) Curcumin Group: Curcumin group (% 8); (iii) H2O2 Group: Group 
given H2O2 (15 mM); (iv) Curcumin + H2O2 Group: Group given Curcumin (% 8) + H2O2 (15 mM). Sac-
charomyces cerevisiae cultures were developed at 30 °C for 1, 3, 5 and 24 hours. Cell growth, lipid peroxida-
tion MDA (malondialdehyde) analysis and GSH (glutathione) levels were determined by spectrophotometer. 
Total protein changes were detected by SDS-PAGE electrophoresis and calculated by Bradford method. 
According to the results obtained; Cell growth (1, 3, 5 and 24 hours), total protein synthesis and GSH lev-
els (24 hours) increased in Curcumin groups, while MDA level decreased (24 hours) when compared with 
H2O2 group. As a result, it was determined that Curcumin Saccharomyces cerevisiae culture has an effect that 
promotes cell growth and total protein synthesis as well as reducing oxidative damage. Practical applications: 
Curcumin antiseptic, analgesic, anti-inflammatory, antioxidant, and is known to carry antimalarial properties. 
Antioxidant properties indicate that the therapeutic properties of many chronic diseases with inflammation 
plays a major role. It is also known to have preventive and therapeutic properties in various types of cancer.
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Introduction

Curcumin, popularly known as Curcumin is a yel-
low powdered spice from the roots of Curcuma longa. 
It is a short-stalked plant that can grow to a height of 
about 100 cm. It grows in the tropics of Asia, includ-
ing India, China, Indonesia, Jamaica, Peru and Paki-
stan. In addition to cooking Curcumin, it is used as a 
coloring agent in herbal treatment and textile indus-
try in various cultures, especially in India. Curcumin 

contains 390 kcal energy per 100 g, 8.9 g fat, 69.9 g 
CHO, 8.5 g protein and 50 mg ascorbic acid [1]. Cur-
cuma; It contains 6.3% crude protein, 5.1% crude oil, 
69.4% crude oil, 13.1% water, 2.4-4% essential oil and 
4.7-8.2% crude ash. In addition, Curcumin which has 
a natural pigment source is known as Curcumin but 
is called ancak curciminoid and several phytochemi-
cals active compounds [2]. Curcuminoids are the main 
components of Curcumin and constitute 3-5% of Cur-
cuma. Curcuminoids are a non-volatile yellow phenolic 
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compound which is responsible for the therapeutic 
effect of Curcumin [1]. 

S. cerevisiae is a widely used microorganism in 
beer and bread making. S. cerevisiae are unicellular 
eukaryotic microorganisms found in the Ascomycota 
branch. Like complex eukaryotes, the chromosomes 
of the yeast strain of S. cerevisiae are also bound by 
histones and are located in the nucleus. The yeast 
genome contains 16 chromosomes and these chromo-
somes are reproduced from more than one origin dur-
ing the S phase. It also contains 14 megabas double 
genomic DNA and about 6000 genes. When compar-
ing all the potential protein coding genes of yeasts and 
mammalian protein sequences, it is known that there 
is a statistically about 31% similarity between them. 
Unlike high-build eukaryotes, S. cerevisiae grows fast, 
genes can be manipulated easily and cheaply. Thanks 
to these features, it provides an inexpensive, flexible 
and fast genetic system to investigate the events occur-
ring in the cell. This greatly facilitates genetic analy-
sis. Therefore, S. cerevisiae is used as a model organism 
to understand the molecular basis of eukaryotic cell 
functions [3]. Recently it has been widely used in the 
treatment of various diseases. It is also known to have 
protective effects such as antioxidant, antiinflamma-
tory, antimicrobial, antialzheimer, antitumor, anti-
diabetic and antirheumatism. In addition, it has been 
determined that Curcumin provides protection against 
hypoglycemic, hepatoprotective, nephroprotective, 
cardioprotective and neuroprotective and myocar-
dial infarction. Curcumin is recognized and used in 
many different ways throughout the world to benefit 
health; used in curries in India, tea in Japan, cosmetics 
in Thailand, colorants in China, antiseptic in Malay-
sia, anti-inflammatory agent in Pakistan and mustard 
sauce, cheese, butter and chips in the United States as 
preservatives and coloring [4]. Reactive oxygen species 
(ROS); nucleic acid can affect protein, fat and carbohy-
drates. Oxidative damage is prevented by antioxidant 
defense. However, when the antioxidant defense sys-
tem is insufficient, oxidative damage occurs in the cell. 
Cellular antioxidant defense mechanisms lead to oxi-
dative stress when it cannot effectively eliminate ROS 
[5]. Hydrogen peroxide causes irreversible damage to 
lipids, proteins and DNA, causing dysfunction of cell 
organelles [6]. Curcumin anorexia, diabetes, sinusitis, 
bile, metabolic syndrome, rheumatism, Alzheimer’s, 

lung and liver disease has been found to provide strong 
protection against [7]. Since the genetic structure of 
S. cerevisiae is known, it is used as a model in scien-
tific studies[5]. In this study, damage was created by 
applying hydrogen peroxide to S. cerevisiae culture and 
the effects of Curcumin in this living organism against 
cell growth were investigated. Recent studies have 
found that Curcumin provides antiviral protection. 
Human immunodeficiency virus (HIV), hepatitis C 
virus (HCV), hepatitis B virus (HBV), enterovirus 71 
(EV71), ebola virus (EBOV), a large number of influ-
enza A virus, including the virus and the intelligence 
function and the function in infertility has been found 
to inhibit [8].

Materials and Methods

Research groups

In this study, 4 groups were formed. Groups: 
(i) Control Group: Yeast cultivated group only; (ii) 
Curcumin Group: Curcumin group (% 8); (iii) H2O2 
Group: Group given H2O2 (15 mM); (iv) Curcumin 
+ H2O2 Group: Group given Curcumin (% 8) + H2O2 
(15 mM).  Immediately after sterilization, Curcumin 
(8 %) and H2O2 (15 mM) were added to S. cerevisiae 
cultures and the cultures were developed at 30 °C for 
1 hour, 3 hours, 5 hours and 24 hours (overnight). 
Growth medium of S.cerevisiae: YEPD (for 50 mL, 1.5 
g yeast extract, 1.5 g tripton, 1.5 g glucose) was added 
and developed Curcumin for growth and propagation 
of S. cerevisiae [9]. 

Curcumin extract and H2O2 chemical application to 
culture

Curcumin (8 %) and H2O2 (15 mM) were added 
to S. cerevisiae medium and developed at 30 °C. H2O2; 
H2O2 group (15 mM) and Curcumin (8 %) + H2O2 (15 
mM) were added to the group [9].

S. cerevisiae cell development measurements

Culture samples were developed at 30 °C for 1, 
3, 5 and 24 hours (overnight) and measured using a 
spectrophotometer at 600 nm [10].
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SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel 
electrophoresis) analysis

Samples of S. cerevisiae cultures were prepared 
for SDS-PAGE. Protein samples were then analyzed 
by SDS PAGE. Gel bands were obtained and protein 
bands between the groups were examined [9,11].

Malondialdehyde (MDA) analysis 

In the malondialdehyde analysis, the test tubes 
were taken and the sample was blinded. 0.5 ml of 
the supernatant was added to the sample tube and 
0.5 ml of purified water was added to the blind tube. 
Subsequently, 2.5 ml of TCA and 1 ml of TBA were 
added to all of the test tubes. The test tubes were 
kept in a 90 °C water bath for 30 minutes and then 
cooled and 4 ml of n-butanol was added. Centrifu-
gation was carried out at 3000 rpm for 10 minutes 
and the resulting supernatant layer was removed and 
transferred to a new test tube. The measurements 
were made in the spectrophotometer at 535 nm 
wavelength and the results were recorded as nmol 
/ ml [12].

Glutathione (GSH) analysis

For GSH analysis; 0.4 ml of 10 % cell homogen-
ate and 0.2 ml of 20 % TCA were mixed. The super-
natant was removed by centrifugation at 3000 rpm for 
15 minutes. For the blind; 0.2 ml of 150 mM KCl 0.2 
ml of the standard solution of 0.2 ml of the superna-
tant was mixed by adding 1 ml of 0.3 M Na2HPO4 + 
0.05 ml. After waiting for 5 minutes, the absorbance of 
the yellow color was measured in spectrophotometer at 
412 nm wavelength [13].

Total protein density measurements (Bradford)

Total protein density was performed using a spec-
trophotometer at 595 nm (OD595) according to the 
bradford method. Using different concentrations of 
BSA protein, BSA protein standards were obtained. 
Accordingly, the total amount of protein in S. cerevi-
siae groups corresponding to this standard value was 
calculated [10].

Statistical analysis

SPSS 22 package program was evaluated by anal-
ysis of variance. One Way Anova Post Hoc LSD tests 
were used to determine intra-group differences. In 
order to ensure the reliability of the statistical analysis, 
the measurements were repeated at least 3 times.

Results

S. cerevisiae cell development measurement results

According to Figure 1A, there is a significant 
difference between the groups with different develop-
ment times (p <0.05). Curcumin increased cell growth 
in Curcumin and Curcumin + H2O2 groups in compari-
son to the H2O2 damage group.

SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel 
electrophoresis) analysis

The SDS-PAGE gel image (Figure 2) show that 
the protein concentration was significantly increased 
in Curcumin + H2O2 group when compared to the 
H2O2 group. As a result of this study, it was concluded 
that Curcumin increases the development of S. cerevi-
siae despite the negative effects of H2O2.

S. cerevisiae malondialdehyde (MDA) analysis results 

Table 4, Figure 1E and Figure 1G reveals that the 
highest MDA levels were in H2O2 group and signifi-
cantly decreased in Curcumin + H2O2 group (p <0.05).

Glutathione (GSH) analysis

When we examine the GSH levels given in Table 
5 and Figure 1F, the lowest GSH level was in the 
H2O2 group and decreased significantly in Curcumin + 
H2O2 group  (p <0.05).

Total protein density (bradford) measurements 

When the total protein results given in Table 1, 2, 
3, Figure 1B, Figure 1C and Figure 1D are examined, 
we can say that Curcumin promotes protein synthesis 
in S. cerevisiae. Especially when compared with H2O2 
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Figure 1. (A) Cell development of S. cerevisiae in Curcumin at different times, (B) Standard curve of bradford BSA (Bovine Serum 
Albumin), (C) Total protein density between groups (pelet), (D) Total protein density between groups (supernatant), (E) Intergroup 
MDA level, (F) Intergroup GSH level, (G) MDA standard curve
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Figure 2. SDS-PAGE Pellet Protein Bands. Bands 
1: Marker; 2: Control; 3: Curcumin; 4: H2O2; 5: Cur-
cumin + H2O2

Figure 3. Curcumin increases cell growth, total protein synthesis and GSH level in S. cerevisiae culture and decreases the effect of 
oxidative damage caused by MDA.
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group, it is seen that the protein synthesis increased at 
a high rate in the Curcumin + H2O2 group.

Discussion 

Recent studies have shown that many compounds 
found in plants with antioxidant properties can reduce 
the risk of developing cancer. Curcumin is one of these 
antioxidant plants. Curcumin in the structure of Cur-
cumin has been found to have a protective biological 
effect in humans by reducing the risk of many diseases 
and cancer types. Ekıncı [4] applied Curcumin treat-
ment to diabetic rats and found that Curcumin treat-
ment reduced lung damage caused by diabetes. 

 Mody et al. [14]  showed that Curcumin applica-
tion has a strong antibacterial activity against Clostrid-
ium difficile. Aslan [15]  emphasized that different 
juices and combinations thereof have a protective 
role in reducing oxidative damage and increasing cell 
growth in S. cerevisiae. Aslan [16]  stated that mulberry 
extract increased cell growth by providing significant 
protection against H2O2 damage in S. cerevisiae. Aslan 

Table 1. Cell Development of S. cerevisiae Curcumin at Different Times

Groups 1h 3h 5h Overnight

Control 0,75 ± 0,02c 1,32 ± 0,02c 1,50 ± 0,02c 1,82 ± 0,02c

Curcumin 1,65 ± 0,02a 1,81 ± 0,02a 2,10 ± 0,02a 2,15 ± 0,02a

H2O2 0,70 ± 0,02d 0,47 ± 0,02d 0,68 ± 0,02d 1,58 ± 0,03d

Curcumin + H2O2 1,96 ± 0,02b 1,41 ± 0,02b 1,36 ± 0,02b 1,86 ± 0,02b

The difference between the groups with different letters **a,b,c,d is significant (p <0.05). One-Way ANOVA Post Hoc LSD Test

Table 2. Total Protein Densities of Bradford Pellet

Groups (Supernatant) Total Protein Densities (µg/ml)

Control 2,41 ± 0,02a

Curcumin 2,50 ± 0,02a

H2O2
1,22 ± 0,02c

Curcumin + H2O2
1,82 ± 0,02b

a-c: The difference between the groups bearing the different let-
ters in the columns is significant (p <0.05). One-Way ANOVA 
Post Hoc LSD Test

Table 3. Bradford Supernatant Total Protein Densities

Groups (Pelet) Total Protein Densities (µg/ml)

Control 68,14 ± 0,02a

Curcumin 69,70 ± 0,03a

H2O2 41,82 ± 0,02c

Curcumin  + H2O2 54,16 ± 0,03b

a-c: The difference between the groups bearing the different let-
ters in the columns is significant (p <0.05). One-Way ANOVA 
Post Hoc LSD Test

Table 4. MDA Level

Groups MDA Level (nmol/ml)

Control 2,31 ± 0,02c

Curcumin 2,12 ± 0,01c

H2O2
3,82 ± 0,03a

Curcumin + H2O2
3,10 ± 0,02b

a-c: The difference between the groups bearing the different let-
ters in the columns is significant (p <0.05). One-Way ANOVA 
Post Hoc LSD Test

Table 5. GSH Level (Pelet)

Groups GSH Level (Pelet) (µmol/
ml)

Control 76,97 ± 0,03a

Curcumin 78,90 ± 0,03a

H2O2
56,37 ± 0,02c

Curcumin + H2O2
67,69 ± 0,02b

a-c: The difference between the groups bearing the different let-
ters in the columns is significant (p <0.05). One-Way ANOVA 
Post Hoc LSD Test
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et al. [9] investigated the protective role of tomato 
against H2O2-induced damage in S. cerevisiae and 
found that tomato has a protective feature due to its 
antioxidant properties. Aslan et al. [10] stated that 
grape seed reduces oxidative stress damage caused by 
H2O2 in S. cerevisiae and has a protective role on S. 
cerevisiae growth. They also found that MDA levels 
increased in H2O2 groups. Gumuscu [17] examined 
the possible protective effects of Curcumin and epigal-
locatechin gallate (EGCG) against paclitaxel-induced 
oxidative stress in rats. Curcumin and epigallocatechin 
gallate showed a strong effect on the protection of tis-
sues and organs against oxidative damage caused by 
paclitaxel due to its strong antioxidant properties. In 
addition, GSH and CAT activity increased signifi-
cantly in the Curcumin and epigallocatechin gallate 
treated groups, while MDA levels were increased in 
the paclitaxel treated groups. 

Cotelı and Karatas [18] investigated the antioxi-
dant effect of Curcumin in this study, and the curcuma’s 
vitamins B1, B3 and B9, β-carotene, A, E, C vitamin 
amounts, GSH, free radical scavenging effect with 
GSH, total phenolic and flavonoid concentrations due 
to the total antioxidant capacity is a very rich plant. 
Fırat [1] investigated the effect of Curcumin on coro-
nary artery disease and stated that Curcumin has a pro-
tective effect against cardiovascular diseases. Plavcova 
et al. [19]  investigated the anti-inflammatory effect 
of Curcumin in S. cerevisiae and concluded that it is a 
natural phenolic compound that has a significant anti-
inflammatory effect and is supportive in the treatment 
of many inflammatory diseases. Kerdsomboon et al.  
[20] investigated the protective effect of Moringa oleif-
era leaf extract (MOLE) against cadmium toxicity in 
S. cerevisiae and concluded that MOLE reduces intra-
cellular cadmium deposition and oxidative stress. Jilani 
et al. [21] investigated the effect of olive leaf (Olea 
europaea L.) polyphenols on biological processability 
and antioxidant capacity in S. cerevisiae and concluded 
that olive leaf increased antioxidant activity. Kiruthika 
and Padma [22] investigated the protective role of Zea 
mays leaf extracts in S.cerevisiae against oxidative stress 
due to H2O2 and stated that Zea mays leaf extracts pro-
vide effective protection against oxidative stress. 

Oprea et al. [23] investigated the chemoprotective 
effect of blueberry extracts against cadmium toxicity in 

S.cerevisiae and concluded that blueberry extracts have 
a protective effect against cadmium-induced toxicity. 
Marques et al. [24] investigated the protective effect 
of Ginkgo biloba leaf extracts in DNA against oxidative 
damage caused by H2O2 in S.cerevisiae and stated that 
Ginkgo biloba leaf extracts stimulate the DNA protec-
tion mechanism by protecting DNA from oxidation. 
Selvam et al. [25] investigated the effect of Curcumin 
on the treatment and prevention of colon cancer and 
concluded that Curcumin has a therapeutic effect 
against colon cancer. Huang et al. [26] investigated 
the effects of OLE1 on cadmium-induced oxidative 
stress in S. cerevisiae and stated that OLE1 reduces 
the oxidative stress caused by cadmium by its antioxi-
dant properties. Albuz [27] investigated the cytotoxic 
effects of ginger, Curcumin and clove which are used 
as food supplements in daily life. He stated that the 
cytotoxic effect of ginger and Curcumin is negligible 
especially for normal cells and that these two plants 
have a strong antioxidant effect. 

Karaman and Koseler [28] investigated the rela-
tionship between Curcumin and chronic diseases and 
concluded that Curcumin showed positive results in 
the treatment of many diseases such as respiratory 
system diseases, neurological diseases, obesity, diabe-
tes and cancer. Beyaz et al. [29] investigated the pro-
tective effects of ginger on oxidative stress caused by 
H2O2 in S. cerevisiae and concluded that ginger has a 
very strong therapeutic effect against oxidative stress. 
In addition, compared to H2O2 added groups in the 
ginger added MDA levels decreased and GSH levels 
were significantly increased.  Dai et al. [8]  researched 
that Curcumin protects against oxidative stress 
and inhibits the infection of the influenza A virus. 
Mounce et al. [30]  they found that Curcumin inhib-
its Zika and Chikungumya virus replication in human 
cells. Aslan et al. [31] indicated that Black cumin has 
inhibitive effect and Aslan et al. [32] point out that 
Milk thistle has preservative effect against to oxida-
tive damage in S. cerevisiae. In addition, Aslan et al. 
[33] revealed that Nigella sativa reduced lung dam-
age. In another study, Aslan et al. [34] emphasized 
that Pomegranate juice has positive effect agains S. 
cerevisiae cell growth. According to the other study 
the different sugar source supported the growing of S. 
cerevisiae cell growth [35].
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Conclusion

In this study, it was concluded that the accumula-
tion and toxic effect of H2O2 used to cause damage leads 
to oxidative stress. When the results of the study were 
evaluated, Curcumin promotes total protein synthesis 
in S. cerevisiae and increases cell growth. Furthermore, 
Curcumin is highly effective against oxidative damage 
caused by H2O2 in S. cerevisiae and protects the cell 
against oxidative damage (Figure 3). In addition, the 
lack of information about the parameters investigated 
in the literature review reveals the importance of the 
study and is thought to contribute to the literature.

Conflict of interest statement: We declare that we have no conflict 
of interest.

Acknowledgments: Some results of this article will be presented 
orally at the 7th International Eurasia Summit Scientific Research 
and Current Developments Congress (7-8 December 2020), Baku, 
Azerbaijan.

References

1. Fırat Y.Y. The effect of turmeric on coronary artery dis-
ease.  ERÜ J Faculty of Health Sci 2018; 5 (1-2): 65-73.

2. Unal M. Effect of rations containing black pepper (Piper 
nigrum) and curcuma (Curcuma longa Linn) on the perfor-
mance, egg yield, egg quality properties and blood param-
eters of hens. Cukurova Univ Institute Sci Techn 2019; Adana 
Turkey.

3. Akıncı N. Analysis of the effects of distinct chromatin mod-
ulators on NTH1 and TPS1 gene expression in yeast Sac-
charomyces cerevısiae. Çanakkale Onsekiz Mart Univ Manisa 
Turkey 2019.

4. Ekıncı S. The investigation of catalase localization of liquid 
tissue of curcumin-applied diabetic rats by immunohisto-
chemical methods. Kafkas Univ Institute of Health Sci 2019; 
Kars Turkey.

5. Aslan A, Gok O, Erman O. The protective effect of kiwi 
fruit extract against to chromium effect on protein expres-
sion in Saccharomyces cerevisiae. Prog Nutr 2017; 19 (4): 472-
476.

6. Jacewicz D, Siedlecka-Kroplewska K, Drzeżdżon J, 
Piotrowska A, Wyrzykowski D, Tesmar A, Zamojc K, et al. 
Method for detection of hydrogen peroxide in HT22 cells, 
Scien Rep 2017; 7: 45673.

7. Hewlings S, Kalman D. Curcumin: A review of its’ effects on 
human health. Foods 2017; 6 (10): 92-103.

8. Dai J, Gu L, Su Y, Wang Q, Zhao Y, Chen X, et al. Inhibi-
tion of Curcumin on influenza A virus infection and influenzal 
pneumonia via oxidative stress, TLR2/4, p38/JNK MAPK and 
NF-κB pathways. Int immunopharmacol 2018; 54: 177-187.

9. Aslan A, Beyaz S, Gok O. The protective effect of tomato 
extract against to chromium-induced damage in Saccha-
romyces cerevisiae.  Erzincan Uni J Sci Tech 2019a; 12 (2): 
1048-1055.

10. Aslan A, Gok O, Beyaz S. The protective effect of grape 
seed extract against to hydrogen peroxide-induced damage 
in Saccharomyces cerevisiae. Igdır Univ J Sci Tech 2019b; 9 (4): 
2216-2224.

11. Laemmli UK. Cleavage of structural proteins during the 
assembly of the head of bacteriophage T4, Nature 1970; 
227: 680-685.

12. Cesurer G. The effect of magnesium on nitric oxide, malon-
dialdehyde and glutathione in mice liver tissue fed on fat-
diet. Kafkas Univ Institute of Health Sci 2015; Kars, Turkey.

13. Sosuncu E. Measurement of antioxidant enzymes and lipid 
peroxıdation levels in severe blunt head injuries. Yuzuncu Yıl 
Univ Institute of Health Sci 2015; Van Turkey.

14. Mody D, AthamnehMohamed AIM, Seleem N. Curcumin: 
A natural derivative with antibacterial activity against 
Clostridium difficile. J Glob Antimicrob Res 2020; 21: 154-
161.

15. Aslan A. The effects of different essential fruit juice and 
their combination on Saccharomyces cerevisiae cell growth. 
Prog Nutr 2015; 17 (1): 36-40.

16. Aslan A. Cell Culture developing and the imaging of total 
protein product changing with SDS-PAGE in Saccharomy-
ces cerevisiae. Prog Nutr 2018; 20 (1): 128-132.

17. Gumuscu SA. Investigation of the possible protective 
effects of curcumin and epigallocatechin gallate against oxi-
dative stress in rats. Mersin Univ Institute of Health Sci 2019; 
Mersin Turkey.

18. Cotelı E, Karatas F. Determination of amounts of antioxi-
dant vitamins and glutathione with total antioxidan capac-
ity in plant Curcuma longa L. Erciyes Univ J Natur Appl Scie 
2017; 33 (2): 91-101.

19. Plavcova Z, Salamunova P, Salon I, Stepanek F, Hanus J, 
Hosek J. Curcumin encapsulation in yeast glucan particles 
promotes its anti-inflammatory potential in vitro. Int J 
Pharm 2019; 568: 118532.

20. Kerdsomboon K, Tatip S, Kosasih S, Auesukaree C. Soluble 
Moringa oleifera leaf extract reduces intracellular cadmium 
accumulation and oxidative stress in Saccharomyces cerevi-
siae. J Bioscien Bioeng 2016; 121 (5): 543-549.

21. Jilani H, Cilla A, Barberá R, Hamdi M. Improved bioacces-
sibility and antioxidant capacity of olive leaf (Olea europaea 
L.) polyphenols through biosorption on Saccharomyces cer-
evisiae. Indust Crop Produc 2016; 84: 131-138.

22. Kiruthika B, Padma PR. Zea mays leaf extracts protect Sac-
charomyces cerevisiae cell against oxidative stress-induced cell 
death. J Acut Med 2013; 3 (3): 83-92.

23. Oprea E, Ruta LL, Nicolau I, Popa CV, Neagoe AD, Far-
casanu IC. Vaccinium corymbosum L. (blueberry) extracts 



Progress in Nutrition 2021; Vol. 23, N. 1: e202108410

exhibit protective action against cadmium toxicity in Sac-
charomyces cerevisiae cells. Food Chem 2014; 152: 516-521.

24. Marques F, Azevedo F, Johansson B, Oliveira R. Stimula-
tion of DNA repair in Saccharomyces cerevisiae by Ginkgo 
biloba leaf extract. Food ChemToxicol 2011; 49 (6): 1361-
1366.

25. Selvam C, Prabu SL, Jordan BC, Purushothaman Y, 
Umamaheswari A, Zare MSH, et al.  Molecular mecha-
nisms of Curcumin and ıts analogs in colon cancer preven-
tion and treatment. Life Sci 2019; 117032.

26. Huang Z, Yu Y, Fang Z, Deng Y, Shen Y, Shi P. OLE1 
reduces cadmium-induced oxidative damage in Saccharomy-
ces cerevisiae. FEMS Microbiol Lett 2018; 365 (18), fny193.

27. Albuz Ö. Investigation of cytotoxic effects of curcuma longa, 
zingiberaceae and Dianthus caryophyllus, which are com-
monly used as food supplements in daily life. Kocatepe Vet J 
2019; 12 (3): 351-356.

28. Karaman BE, Köseler E. The relationship between turmeric 
and chronic diseases. Baskent Univ J Faculty Health Sci 2017;  
2 (2): 96-112.

29. Beyaz S, Gok O, Aslan A. The indication of effect of ginger 
(Zingiber officinale) on Saccharomyces cerevisiae totally pro-
tein expression with SDS-PAGE technique. 1 st Int Malatya 
Congr App Sci 2019; 20-22 December Malatya Turkey.

30. Mounce BC, Cesaro T, Carrau L, Vallet T, Vignuzzi M. 
Curcumin inhibits Zika and Chikungunya virus infection by 
inhibiting cell binding. Antivir Res 2017; 142: 148-157.

31. Aslan A, Boydak D, Can M.I, Kuloglu T., Baspinar S. 
Black cumin may be a potential drug for development of 

carbontetrachloride-induced lung damage in rats. Prog 
Nutr. 2016a; 18: 56-62.

32. Aslan A, Can M.I., Kuloglu T, Baspinar S. Milk thistle may 
induce apoptosis in development of carbontetrachloridein-
duced liver DNA damage in rats. Prog Nutr. 2016b; 18: 
146-151.

33. Aslan A, Boydak D, Can MI, Kuloglu T (2015) Nigella 
sativa improves the carbon tetrachloride-induced lung dam-
age in rats through repression of erk/akt pathway. Bangla-
desh J Pharmacol 10: 654–659.

34. Aslan A, Can MI, Boydak D. Anti-oxidant effects of pome-
granate juice on Saccharomyces cerevisiae cell growth. Afr J 
Tradit Complement Altern Med 2014; 11(4): 14-18.

35. Ozsahin AD, Guvenc M, Yilmaz O, Aslan A, Tuzcu M. The 
effects of different sugar sources on fatty acid biosynthesis in 
the Saccharomyces cerevisiae cell culture. Journal of Animal 
and Veterinary Advances. 2010; 8(3): 424-429.

Corresponding author
Abdullah Aslan
Firat University, Faculty of Science, Department
of Biology-Molecular Biology and Genetics Program, 
 Elazig-Turkey
aaslan@firat.edu.tr
Phone: +90 424 2370000
Fax: +90424 2330062


