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ABSTRACT
Background: Cherry laurel fruits are characterized by their dark color and rich phenolic 
contents. Previously, phenolic extracts from cherry laurel varieties were shown to 
demonstrate anti-proliferative activities against cancerous cell lines. Aim: To characterize 
the phenolic compound content of cherry laurel varieties since their characterization is 
incomplete and determine their apoptotic potential. Methods: The phenolic compounds 
of fruit extracts from 3 different cherry laurel varieties were analyzed using an LC-MS/MS 
method. Using flow cytometry, apoptotic activities of cherry laurel extracts were studied 
against HCT-116 human colon carcinoma cells. Results: 14 different phenolic compounds 
were qualitatively determined, whereas for 5 compounds quantitation was possible. To 
the best of our knowledge, the presence of epicatechin, epigallocatechin, quercetin, 
quercetin-3-glucoside, procyanidin B2, delphinidine-3-O-rutinoside, delphinidine-3-O-
glucoside, cyanidine-3-O-glucoside and cyanidine-3-O-rutinoside is being reported for 
the first time for these extracts. Although some dependence on phenolic profile and 
concentration was obvious, in most cases, a significant extent of apoptotic induction 
(40-60%) was observed against HCT-116 cells. Conclusion: Findings on anti-proliferative 
and apoptotic activity verified the anti-carcinogenic capabilities of cherry laurel extracts.

Key words: Cherry laurel, Phenolic compounds, Flow cytometry, Apoptosis, LC-MS/MS 
analysis, Anthocyanins.
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INTRODUCTION
Cancer accounts for approximately one 
sixth of  all death events globally which 
sets it as the second leading cause of  death 
immediately after circulatory system dis-
eases.1 Around 8.9 million people lost their 
lives in 2016 due to oncological diseases.2 
Based on these data, the potential of  natu-
ral bioactive compounds demonstrating sig-
nificant antioxidant and anti-carcinogenic 
capacity gain importance.3 Consequently, 
there has been an increasing extent of  
research interest in the utilization of  bioac-
tive components in food systems including 
novel functional food formulations. Espe-
cially anti-carcinogenic compounds such 

as polyphenolics and flavonoids, are being 
intensely investigated.4 
The emphasis on natural compounds is in 
part related to the side effects of  chemo-
therapy applications, which are still being 
widely practiced. In addition, due to the 
increasing extent of  drug resistance,5 their 
popularity is decreasing. Furthermore, addi-
tional disadvantages of  current chemother-
apies may include necrotic termination of  
cancer cells, weight loss and malnutrition in 
patients.6 Consequently, natural compounds 
or extracts that can demonstrate anti-prolif-
erative and apoptotic activity with no side 



Çakir and Gülseren.: Apoptotic Activity of Cherry Laurel Extracts

Indian Journal of Pharmaceutical Education and Research | Vol 53 | Issue 3 [Suppl 2] | Jul-Sep, 2019� S265

effects and can be manufactured at high capacities and 
reasonable costs is highly desirable. 
A number of  applications combined chemotherapy 
along with plant extracts, which resulted in synergistic 
action.7,8 Phytochemicals in plant (i.e., fruit) extracts have 
the potential to interact synergistically, which enhances 
the overall anti-carcinogenic activity of  an extract com-
pared to its individual components.9 For example, a for-
mulation which combined six anthocyanin-rich extracts 
from fruits exhibited elevated anti-angiogenic activity 
both in vitro and in vivo compared to all other combina-
tions of  these materials.10 Effective plant extracts con-
taining bioactive phenolics that can be combined with 
therapy techniques or used individually in functional 
food formulations are highly sought after.
Cherry laurel (Laurocerasus officinalis, Roem., syn: Prunus 
laurocerasus L.) is a small tree or an evergreen shrub and 
member of  Rosaceae family. In addition to being culti-
vated in Turkey, its areas of  cultivation include the Cau-
casus regions, most of  Balkans, Western Europe, Iran 
and some Mediterranean countries.11,12 Traditionally, 
cherry laurel was utilized for the treatment of  various 
diseases and health problems including ulcers of  the 
stomach, digestive and respiratory problems, hemor-
rhoids and eczemas and it has been utilized as a diuretic 
agent13 in Turkish folk medicine. Furthermore, its leaves 
were also shown to demonstrate certain bioactivities.14

In the previous studies, phenolic compound content 
of  cherry laurel samples were partly identified.15 Some 
of  the major phenolic acids found in cherry laurel were 
listed to include protocatechuic, p-hydroxybenzoic, 
chlorogenic, vanillic, caffeic, syringic and p-coumaric 
acids.15 In all samples, chlorogenic acid was found to 
be the predominant phenolic acid accounting approxi-
mately for 1020-1945 mg.kg-1 fruit.15 Similarly gallic, 
protocatechuic, p-hydroxybenzoic, chlorogenic, vanillic, 
p-coumaric, ferulic, syringic acids, cathechin and rutin 
were detected in cherry laurel samples.16 
When a cell dies by programmed cell death or apoptosis, 
this event is purely based on the activation of  a certain 
pathway.17 Apoptosis is a critical component of  many 
natural metabolic processes including cell turnover, 
functioning of  the immune system, embryonic develop-
ment etc., whereas any disorder in apoptotic processes 
could lead to the development of  diseases including 
several cancer types. Consequently, apoptotic induction 
is of  critical importance in the inhibition of  cancer cell 
growth.18 Selective treatments, which lead to apoptosis 
of  cancer cells but do not negatively affect normal cells 
could be utilized along with chemotherapies and poten-
tially could enhance their efficacy.6

The ability of  bioactive compounds in foods to sup-
press colorectal cancer growth and metastasis and 
induce apoptosis requires further analysis to clarify the 
mechanism of  action.18 The regular consumption of  
isoflavones, anthocyanidins, flavones and flavonols is 
linked to reduced risk of  colorectal cancer.19 In a pre-
vious study,20 the consumption of  anthocyanin rich 
black raspberry powder lead to pronounced extents of  
suppression in colorectal cancers. Similarly, research 
on quercetin has improved its status from potentially 
anti-carcinogenic to an anti-cancer agent,21 since quer-
cetin has the capacity to induce cell cycle arrest and 
apoptosis in cancer cells.22 In addition, quercetin was 
shown to increase the sensitivity of  cancer cells and 
consequently enhance the bioavailability cancer drugs in 
vitro and in vivo.23,24 Considering the composition of  our 
current extracts, chlorogenic acid was shown to induce 
ROS formation in colon cancer cells as well as reduc-
ing % cellular viability.25 Catechins including EGCG 
(epigallocatechin-3-gallate) were shown to inhibit can-
cer cell proliferation while the normal cells were unaf-
fected.26 Furthermore, ECG27 and EGCG28 were shown 
to demonstrate apoptotic activity against colon cancer 
cells. Similar observations were also reported for anti-
proliferative and apoptotic activities of  anthocyanins,29 
including delphinidin,30 cyanidin and peonidin.31

In our previous work, three different cherry laurel 
extracts, whether encapsulated or free, were shown 
to demonstrate anti-proliferative effect against HCT-
116 human colon carcinoma cells, while the extent 
of  inhibition was a function of  phenolic composition 
and concentration of  the samples.32 In this study, simi-
lar extracts were analyzed for their potential apoptotic 
effects. Although there is a vast literature on the influ-
ence of  phenolic compounds on cancer cells, this paper 
represents some novel information on the influence 
of  cherry laurel phenolics on HCT-116 cells as well as 
further elucidating the phenolic constituents of  cherry 
laurel varieties.

MATERIALS AND METHODS

Materials
All chemicals were purchased from Sigma-Aldrich Corp 
(St. Louis, MO, USA) and used without further purifica-
tion.

Extraction of Cherry Laurel Phenolics
The fruit samples utilized in the current study were sup-
plied by the TAGEM Black Sea Agricultural Research 
Institute Directorate, Samsun, Turkey and accounted 
for three different cherry laurel varieties (55K06, 61K04 
and 61K05). TAGEM (General Directorate of  Agri-
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cultural Research and Policies) is an official branch of  
Turkish Ministry of  Agriculture and Forestry. The char-
acterization of  cherry laurel specimens were previously 
carried out by TAGEM and their records are listed on 
TAGEM databases. Since the samples were supplied 
directly by TAGEM, the acquisition method is highly 
reproducible. All samples were grown in Samsun and 
Trabzon and picked upon full ripeness and stored by the 
Directorate (-20°C) until the samples were requested. 
55K06 was picked in Samsun approx. 30m above the 
sea level. 61K04 and 61K05 were harvested in Trabzon, 
near Araklı Yalıboyu. The corresponding heights were 
10 and 40m, respectively. For the extraction of  phe-
nolic compounds, 40g fresh fruit was combined with 
400 ml methanol and the mixture was kept sonicated 
in a 65°C water bath for 15 min.33 Insoluble materials 
were removed via filtration through syringe filters (0.45 
µm). In order to remove methanol from the extracted 
phenolics, rotary evaporation was utilized (40°C). Con-
sequently, extracted compounds were successfully con-
centrated and the extracts of  all three varieties were 
refrigerated until further usage.

LC-MS/MS Analysis of Cherry Laurel Extracts
The LC system consisted of  a Nexera XR UFLC (SHI-
MADZU, Kyoto, Japan). Chromatographic separation 
of  cherry laurel extracts was performed on the Raptor 
Biphenyl column (100 × 2.3mm i.d., 2.7μm, Restek, 
Bellefonte, PA, USA). The binary mobile phase con-
sisted of  mobile phase A: water: acetic acid (1000:1, v/v) 
and mobile phase B: methanol: acetic acid (1000:1, v/v). 
The flow rate was 0.5mL/min-1 and the column temper-
ature was 40°C. The multiple step gradient program was 
as follows: 0-5 min, 5% B; 5-10 min, 5-90% B; 10-18 
min, down to 80% B; 18-30 min, down to 5% B. The 
overall run time was 30 min. The LC system was inter-
faced with an LCMS-8045 Triple Quadrupole System 
(Shimadzu, Kyoto, Japan). Negative ionization electro-
spray mass spectrometry was operated in the Selected 
Reaction Monitoring (SRM) scan mode. For the analysis 
of  cherry laurel extracts, the optimal instrumental con-
ditions were as follows: ion spray voltage was -4500V, 
capillary temperature was 250°C. Nitrogen was used as 
both the nebulizing and drying gas at a rate of  3 and 
12 min. L-1, respectively. All data obtained were opti-
mized by matching the analytical standards from Sigma-
Aldrich. The used products and their corresponding 
numbers can be listed as follows: Epicatechin (68097), 
epigallocatechin (8108), rutin (R5143), delphinidin-3-O-
glucoside (73705) and cyaniding-3-O-glucoside (44689).

Cell Culture
Cell culture investigations were carried out at GEM-
HAM, Marmara University, İstanbul, Turkey. Human 

Colon Carcinoma Cells (HCT-116) were cultured on 
McCoy’s medium containing 10% FBS and 1% L-gluta-
mine. Number of  viable cells were quantified by trypan 
blue. Inoculation was applied to petri dishes (60mm) 
where the concentration of  HCT-116 cells was 3x106. 
Upon incubation at 37°C and on an incubator atmo-
sphere containing 5% CO2, cellular adhesion took place. 

Evaluation of Apoptosis by Flow Cytometry
Apoptotic potential of  the cherry laurel extracts was 
evaluated using flow cytometry. Seed cells (1 x 106 
cells) were cultivated in a T25 culture flask in triplicate 
experiments along with the control flasks containing 
the unstained, only Annexin V stained or only Prop-
idium Iodide (PI) stained cells. The total volume was 
500µl, which consisted of  400µl of  cells and 100µl of  
incubation buffer which was free of  stains or contained 
either Annexin V or PI (2µl, at a concentration of  1mg/
ml-1). After 24 hr incubation under appropriate conditi-
ons (37°C, 5% CO2), cherry laurel extracts were admin-
istered at varying concentrations. Following a 24 hr 
incubation with the treatments, the adherent cells were 
trypsinized in each T25 flask. The collected cells were 
washed with Phosphate Buffered Saline (PBS) twice and 
centrifuged (670xg, 5 min) immediately afterwards. The 
precipitated cells were resuspended once again in PBS 
and prepared for flow cytometry experiments in appro-
priate tubes. The tubes contained 400µL cellular sus-
pension, 10µL incubation buffer, 2µL Annexin-V and 
2µL PI. The tubes were analyzed using a flow cytometry 
instrument (BD FACS Calibur 4CS Flow Cytometer, 
BD Biosciences, San Jose, CA, USA). Cells that were 
negative for both PI and Annexin-V negative were con-
sidered healthy. PI negative and Annexin positive cells 
were considered apoptotic, whereas cells that were posi-
tive to both stains were considered late apoptotic or 
necrotic since these staining methods do not differenti-
ate between late apopototic or necrotic cells.34-37

Statistical Analysis
Data generated in this study were shown and plotted as 
the sample mean ± its corresponding standard devia-
tion obtained from at least triplicate experiments. For 
cell culture experiments, at least 6 replicate experiments 
were carried out. Statistical significance of  the treat-
ments was also tested using ANOVA tests (p<0.0001). 
When necessary, SPSS 25.0 software was utilized to 
ensure statistical validity. 

RESULTS AND DISCUSSION

Chemical Analysis of Plant Extracts
First of  all, phenolic extracts were prepared as described 
above and in Çakır and Gülseren (2017)32 and their 
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compositions were determined based on an LC-MS/MS 
technique. Consequently, phenolic compounds present 
in the extracts were analyzed by mass detection (Table 
1). The structure of  the compounds identified in the 
current extracts were listed on Figure 1. In these analy-
ses, MS and MS/MS signals were detected and it was 
possible to identify 14 compounds based on their frag-
mentation characteristics. However, due to the absence 
of  appropriate standards, for only 5 of  them, quantifi-
cation was possible (Table 1). 
Among these 5 compounds, compound 1 showed a 
molecular ion at m/z 465 corresponding to the molecu-
lar formula C21H22O12

- and in MS/MS gave one principal 
product ion at m/z 301, which corresponds to the loss 
of  a glucose moiety. In comparison to the reference, this 
compound was identified as delphinidin-3-O-glucoside. 
Compound 2 showed a molecular ion at m/z 449 cor-
responding to the molecular formula C21H22O11

- while 
after fragmentation, one principal product ion formed 
at m/z 287, which corresponds to the loss of  a glucose 
moiety. In this case, the compound was identified as 
cyanidin-3-O-glucoside. Compound 3 showed a molec-
ular ion at m/z 609 corresponding to the molecular for-
mula C27H30O16

-. In MS/MS, two principal product ions 
formed at m/z 299.9 and 270.95, which corresponds to 
the loss of  a rutinose moiety. Consequently, this com-
pound was identified as rutin. Compound 4 showed a 
molecular ion at m/z 289 corresponding to the molec-
ular formula C15H14O6

-. Its corresponding principal 
product ions were observed at m/z 122.8 and 109. Con-
sequently, this compound was identified as epicatechin. 
Finally, compound 5 showed a molecular ion at m/z 
305. Its molecular formula corresponded to C15H14O7

-. 
In MS/MS analysis, two principal product ions formed 
at m/z 122.8 and 109. The compound was identified as 
epigallocatechin.
The concentration of  these 5 compounds largely var-
ied between the 3 varieties of  cherry laurel investi-
gated in this study. Among the compounds quantified 
here Cyanidine-3-O-glucoside (C3G) was notably high 
in concentration in all samples, while 61K04 was the 
richest source. Delphinidine-3-O-glucoside (D3G) was 
the second most abundant source of  anthocyanins in 
these 3 extracts, which was especially high in 61K04 
and 61K05 varieties. To the best of  our knowledge, 
the presence of  epicatechin, Epigallocatechin (EGC), 
quercetin, quercetin-3-glucoside, procyanidin B2, D3G, 
delphinidine-3-O-rutinoside, C3G and cyanidine-3-O-
rutinoside in cherry laurel extracts is reported here 
for the first time. One specific example on LC-MS/
MS profiles of  the samples are given on Figure 2 for 
Epigallocatechin (EGC). Figure 2A demonstrates the 

chromatographic separation peak for EGC in all three 
cases, for which the quantitative data are presented on 
Table 1. On Figure 2B, fragmentation characteristics 
is shown for EGC. As previously investigated, current 
extracts demonstrated considerable Gallic Acid Equiva-
lency (GAE) values around 4000mg/kg-1.32 Considering 
these findings and the anti-proliferative potential of  the 
extracts, current samples were analyzed for their poten-
tial apoptotic activities. 

Induction of Apoptosis by Cherry Laurel Extracts
In our previous studies, the anti-proliferative activ-
ity of  cherry laurel extracts was demonstrated against 
HCT-116 human colon carcinoma cells. Under simu-
lated gastrointestinal media, their dissolution kinetics 
and efficacy in cell culture were determined. The frac-
tions dissolved in simulated gastrointestinal media were 
shown to inhibit HCT-116 cells by approx. 85%, even 
after 20x dilution in most cases.32 
In the current study, the extent of  apoptotic induction 
was studied by flow cytometry. In this assay, the cel-
lular staining of  cells is regarded as a measure of  the 
apoptotic state or lack of  it. For example, cells that were 

Figure 1: Structures of Phenolic Molecules Identified in the 
Cherry Laurel Extracts.

Figure 2: Determination of Phenolic Compounds in Cherry 
Laurel Extracts by LC-MS/MS. A. Chromatographic separation 
of epigallocatechin. B. Mass spectrometric determination of 

the ionization characteristics of epigallocatechin.
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Table 1: Mass Spectral Data for the Analyses of Phenolic Compounds in the Three Different Cherry Laurel Ex-
tracts. ND represented the fact that the concentrations were not determined for these components.

Compound identity M – 
H-(m/z) MS2 (m/z)-

Concentration, mg.kg-1 extract weight (n=3)

55K06 61K04 61K05

Gallic acid 168.8 124.8, 79 ND ND ND

Chlorogenic acid 353 191, 179 ND ND ND

Protocatechuic acid 153 109 ND ND ND

Catechin 289 123.1, 109 ND ND ND

Epicatechin 289 122.8, 109 154.93±10.9 25.88±1.8 60.49±4.2

Epigallocatechin 305 137, 124.8 69.55±5.6 197.13±15.8 293.25±23.5

Rutin 609 299.9, 270.95 2.85±0.1 0.89±0.04 0.12±0.01

Quercetin 301 171, 159 ND ND ND

Quercetin-3-glucoside 464 301 ND ND ND

Procyanidin B2 579 460 ND ND ND

Delphinidin-3-O-glucoside 465 301 50.23±5 228.94±22.9 135.49±13.6

Delphinidin-3-O-rutinoside 609 463, 301 ND ND ND

Cyanidin-3-O-glucoside 449 287 122.19±7.3 622.43±37.4 422.56±25.4

Cyanidin-3-O-rutinoside 593 447, 285 ND ND ND

55K06 treated cells. These findings might be in part due 
to experimental limitations or the fact that a relatively 
high concentration of  cells went through late apoptosis 
or necrosis, which might have further complicated the 
measurements. In any case, the extracts induced at least 
40 to 60% of  the cancer cells to go through apoptosis 
and/or necrosis. Compared to the controls, % apoptotic 
or necrotic cells considerably increased by 0.86 to 14.9 
times based on the extract composition and concentra-
tion. These findings indicated considerably high apop-
totic activity both in terms of  the increase in apoptotic 
activity compared to the controls7 and also the % con-
centration of  cells that underwent apoptosis.38

In Figure 5, the extent of  cells which become late apop-
totic or necrotic were demonstrated. At relatively low 
concentrations (mostly 2-6% extract), the extent of  late 
apoptotic or necrotic cells appeared to be a function of  
phenolic composition of  the extract. As extract concen-
trations increased, especially to 10%, the majority of  the 
apoptotic cells (approx. 90-100%) could be considered 
as dead cells. At these higher concentrations, the influ-
ence of  the phenolic profile was much less significant. 
Based on our earlier studies, 61K04 extract was the most 
potent growth inhibitor for HCT-116 cells at a phenolic 
concentration corresponding to 3738 mg GAE per kg 
extract.32 As shown on Table 1, this extract also had the 
highest concentration of  anthocyanins quantified here 
and consequently anthocyanin content (i.e., D3G and 

negative for both PI and Annexin-V were regarded as 
healthy cells. Annexin-V positive cells were considered 
as apoptotic (i.e., early apoptotic) and the cells that 
were stained by both molecules were regarded as late 
apoptotic or necrotic. The flow cytometry data is sum-
marized on Figure 3A-C for all concentrations of  the 
three extracts. In all cases, control samples contained a 
low concentration of  apoptotic cells (<5%), while lower 
left quadrant represented much larger extent of  viable 
cells in all cases. As increasing amounts of  cherry lau-
rel extracts were administered, induction of  apoptosis 
took place. Increasingly more cells become Annexin-
V positive (lower right quadrant) or positive for both 
stains (upper right quadrant). With the exception of  the 
2% treatment for 55K06 (Figure 3C), the trends clearly 
indicated apoptotic activity. To summarize the findings, 
cherry laurel extracts significantly increased % apoptotic 
cells compared to the controls (Figure 3). 
The extent of  total apoptotic cells in the samples was 
plotted as a function of  cherry laurel extract concen-
tration (Figure 4). Among the three extracts, 61K04 
treatments induced the formation of  largest number % 
of  apoptotic cells (Approx. 63%) at an extract concen-
tration of  4% (Figure 4A). In general, for all extracts, 
the overall trend was larger extent of  apoptotic induc-
tion with increasing extract concentrations. However, 
beyond a certain concentration (4-6%), the number of  
apoptotic cells did not seem to increase for 61K04 or 
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Figure 4: % Apoptotic HCT-116 Cells as a Function of Cherry 
Laurel Extract Concentration (0%, 2%, 4%, 6%, 8% and 10%) 
and extract type (A. 61K04, B. 61K05 and C. 55K06 extracts). 
Compared to the control group, all values for apoptotic cells 
in all treatments were significantly higher with the exception 

of the 2% treatment for 55K06 based on 1-way ANOVA-repeat-
ed measures analysis at a level of p<0.0001.

Figure 3: Flow Cytometry Analysis of Apoptosis in HCT-116 
Cells After 24 hr Incubation with three different cherry laurel 
extracts at an extract concentration of 0, 2, 4, 6, 8 and 10% 
for A. 61K04 extract, B. 61K05 extract and C. 55K06 extract. 
Every sub-figure indicates these 6 concentrations 0% being 
represented at the top left and 10% at the bottom right. Con-

centration increases first to the right, then to the bottom.

Figure 5: % Late Apoptotic or Necrotic HCT-116 Cells as a Function of Cherry Laurel Extract Concentration 
(0%, 2%, 4%, 6%, 8% and 10%) and Extract Type (61K04, 61K05 and 55K06 extracts).
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Table 2: IC50 values of the Cherry Laurel Extracts. 
Since extracts were used instead of purified pheno-
lics, IC50 values were calculated based on the Gallic 

Acid Equivalency (GAE) values of the extracts.
Extract Name IC50 (mg GAE phenolics. L-1)

61K04 2.68

61K05 3.55

55K06 7.15

C3G) might partly be related to its anti-proliferative and 
apoptotic effects. In the previous studies, for example, 
D3G was shown to be an effective agent for the inhibi-
tion of  HCT-116 cells.39 Delphinidin was also found to 
be more efficient than cyanidine, malvidin and pelargo-
nidin in the inhibition of  metastatic colon cancer cells.40 
Consequently, phenolic profiles of  the extracts can be 
anticipated to have a strong bearing on the anti-prolifer-
ative and apoptotic activities of  the extracts. In the cur-
rent set of  experiments, 50% inhibitory concentrations 
(IC50) of  the extracts were determined based on their 
Gallic Acid Equivalency (GAE) values (Table 2). Since 
both the phenolic constituents and their corresponding 
concentration in the extracts largely vary, the calculation 
of  IC50 was based on GAE values. 61K04 extracts were 
found to be the most effective extract due to the low 
IC50 value. This finding can be in part be attributed to 
the relatively higher concentration of  anthocyanins in 
61K04 extracts.

CONCLUSION
In our previous studies, the anti-proliferative activ-
ity of  cherry laurel extracts was demonstrated against 
HCT-116 cells. Under simulated gastrointestinal media, 
their dissolution kinetics and efficacy in cell culture were 
determined for both encapsulated and free extracts. In 
the current study, using flow cytometry, the capabilities 
of  cherry laurel extracts to induce apoptosis were inves-
tigated. Although some dependence on phenolic profile 
and extract concentration was obvious and potentially 
anthocyanins played an important role, in most cases, a 
significant extent of  apoptotic induction was observed for 
HCT-116 human colon carcinoma cells. These findings 
were coherent with our earlier findings on the anti-pro-
liferative capabilities of  cherry laurel extracts. Especially 
at relatively high extract concentrations, the majority of  
cells were late apoptotic or necrotic. In conclusion, both 
sets of  findings verified the anti-carcinogenic capabilities 
of  cherry laurel extracts. The mechanism responsible for 
the induction of  apoptosis in HCT-116 cells remains to 
be studied. Future work on combining various cell lines 
in order to further demonstrate activity and safety of  the 

extracts and establishment of  combinatorial therapies are 
currently being planned. 
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•	 Phenolic compound content of  cherry laurel varieties were investigated and their apoptotic 
potential was determined. 

•	 The phenolic compounds of  fruit extracts from 3 different cherry laurel varieties were analyzed 
using an LC-MS/MS method. 

•	 Using flow cytometry, apoptotic activities of  cherry laurel extracts were studied against HCT-
116 human colon carcinoma cells. 

•	 Although some dependence on phenolic profile and concentration was obvious, mostly, a sig-
nificant extent of  apoptotic induction (40-60%) was observed against HCT-116 cells. 
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