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ABSTRACT
Pattavia and Nanglae are famous pineapple species (Ananas comosus L. Merr) from Northern Thailand. The objective of this
study was carried out antiproliferative activity, phytochemical content and antioxidant of both ethanolic Pattavia and Nanglae
extracts. The results showed that Pattavia and Nanglae extracts were effective to growth inhibiton of Hep G2 cells lines with
IC50 at 22.40 and 24.28 µg/ml, respectively. Total phenolic contents in Pattavia and Nanglae were 8.20 ± 0.10 and 9.66 ± 0.18
mg gallic acid equivalent/g extract. Total flavonoid in in Pattavia and Nanglae were 1.17 ± 0.08 and 1.15 ± 0.02 mg quercetin
equivalent/g extract, respectively. The extract of Pattavia showed scavenge hydrogen peroxide with IC50 value at 106.75 µg/ ml
better than Nanglae with IC50 value at 109.10 µg/ ml. Pattavia and Nanglae extracts could change Fe3+ to Fe2+ by using ferric
reducing antioxidant power (FRAP) with value of 33.74 ± 0.14 and 40.50 ± 0.64 mM/ g extract, respectively. Both the ethanolic
extracts of Pattavia and Nanglae had antioxidant properties. Phenolic and flavonoid compounds might have the important roles
in antiproliferative and antioxidant activities of the pineapple extracts.
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INTRODUCTION
Reactive oxygen species (ROS) are a term which encompasses all highly reactive, oxygen-containing molecules, including
superoxide radical, hydroxyl radical and hydrogen peroxide [1]. Excessive ROS can be lead to oxidative stress that be involved
with development of many diseases such as autoimmune disorders, rheumatoid arthritis, aging, cardiovascular, neurodegenerative
diseases and especially cancer [2].

Cancer is the major causes of morbidity and mortality problem in human worldwide. Since 1990, the data have been shown that
incidence of cancer in Thailand is increasing, especially liver cancer [3]. Environmental factors especially carcinogens are major
cause of cancers. The carcinogens induce initiation, promotion and progression process which can change normal cells to cancer
cells [4]. While, antioxidant plays a major role in inhibiting and scavenging radicals. It involves a variety of components, both
endogenous and exogenous in cells, that function interactively and synergistically to neutralize free radicals [5]. Inhibition of
ROS generation and acceleration of their elimination as a result of reducing the oxidative stress can be done by consumption of
natural antioxidant from beverage and fruits. [6].

Fruits are the major sources of active phytochemicals could act as protective agents with respect to human carcinogenesis. A
relationship between the presence of phytochemical substance, such as phenolic content and flavonoid with the reduced risk of
cancer have been reported [7-9].

Pineapple, Ananus Comosus (L) Merr, is tropical fruit that is gained popularity worldwide. Previous research with antioxidant
activity of pineapple in other countries reported that highest total phenolic compound [10]. Pattavia (Sriracha) and Nanglae are
mostly cultivated in the Northern Thailand, especially in Lampang and Chiang Rai province. However, the data of antioxidant
and antiproliferative activity of the pineapple are lack of report. Then, in this study aims to determine antiproliferative activity,
antioxidant and phytochemical contents in ethanolic extracts of the pineapple.

MATERIALS AND METHODS
Plant collection and extraction
Ananas comosus L. Merr., Pattavia was purchased from local Chiang Mai market and Nanglae was purchased from local Nanglae
Subdistrict, Meung Chiang Rai, Chiang Rai during the session of June to July 2015. The fresh pulp was extracted with 70%
ethanol and continuously stirred at 25°C for 3 hour. The extract was filtered with filter cloth and centrifuged at 3,500 rpm for 15
min. Supernatant was evaporated and the residue was collected at 4°C.
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Cell culture and treatment
Hep G2 cells were cultured in Dulbecco's Modified Eagle Medium(DMEM) medium which supplemented with 10% fetal
bovine serum (FBS), 100 U/ml penicillin, 100 µg/ ml of streptomycin and 2.5 µg/ ml fungizone and maintained at 37°C in
humidified atmosphere of 5% CO2. The cells were treated with various concentration of Pattavia and Nanglae solution (0-400
µg/ml).

Cell viability assay
Cell viability assay was measured using (3-(4, 5-Dimethylthiazol-2-yl)-2, 5-Diphenyltetrazolium Bromide (MTT)
assay according to the method of Mark [11]. After treating the cells with the pineapples concentration for 48 h, 20 µl of 0.5%
MTT solution was added and stood at room temperature for 4 h in the dark. The medium with MTT was removed
and then 200 µl of dimethyl sulfoxide (DMSO) was added for dissolving formazan crystals. The absorbance was measured at
550 nm and 630 nm by using microplate reader. The % cell inhibition was calculated using equation below:
% Cell inhibition = (Abs control – Abs sample)/Abs control 100

Determination of total phenolic contents
Total phenolic contents in pineapple extracts were measured by using Folin-Ciocaltue reagent according to Kasempitakpong et
al. [12]. Briefly, 0.5 ml of the pineapple extract was mixed with 5% Folin-Ciocaltue solution and 1M sodium carbonate. The
mixture was stood at room temperature for 15 min. The absorbance was measured at 765 nm and the total phenolic content was
calculated using gallic acid as standard curve. The result was expressed as gallic acid equivalent/ dried weight extract.

Determination of total flavonoid contents
Total flavonoid content was determined using aluminium chloride according to the method of Kasempitakpong et al. [12]. The
ethanolic extract of pineapples was added in the reaction solution containing 0.1 ml of 10% aluminium chloride and 1 M
potassium acetate. The solution was stood for 15 min at room temperature and the absorbance was measured at 415 nm. The
results was calculated and expressed as quercetin equivalent/ dried weight extract.
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Determination of phytochemical content in the extracts
The isolation of phytochemicals from ethanolic pineapple extract was performed by solid phase extraction (SPE) and GC-MS
according to Kusirisin et al. [13]. Briefly, 0.1 g of the extract was dissolved with distilled water then HCl was dropped and boiled
for 20 minutes. The C18 Cartridge column was eluted with ethyl acetate, methanol and mili Q water, the sample solution and
methanol, respectively. The saluted solution was injected in GS-MS for phytochemical analysis. A gas chromatography machine
(Varian star 3400 CS) was included a column (DB-5, 30 m × 0.25 mm ID. × 0.25 µM film thick) and conditioned with inlet of
220°C, oven temperature of 80°C held for 1 min and then increased to 300°C at 10°C/ min held for 5 min, a flow rat of helium
gas carrier at 1.0 min/ min. A mass spectrometry detector (Varian Saturn 2000, MS ion trap 150°C, MS source 230°C) was used
for analysing samples which were compared with standard compounds as stored in a database library.

Hydrogen peroxide scavenging
The ability of the ethanolic pineapple extracts to scavenge hydrogen peroxide was measured according to the method of Sharma
et al. [14]. The extracts were extracted in 40 mM hydrogen peroxide solution and stood at 25°C for 10 min. The absorbance of
solution was measured at 230 nm against a blank solution containing phosphate buffer pH 7.4 and the extracts. The percentage
of hydrogen peroxide scavenging was calculated followed equation
% H2O2 scavenging = [(Abscontrol- Abssample)/Abscontrol]  100

Ferric reducing antioxidant power assay
FRAP assay was carried out according to Wong et al. [15] with slight modification. Briefly, the freshly FRAP reagent was
composed of acetate buffer pH 3.6, 10 mmol TPTZ solution in 40 mmol HCl and 20 mmol Iron (III) chloride in ratio 10: 1: 1 (v/
v), respectively. The sample was added in 1.5 ml the FRAP reagent and incubated in room temperature for 4 min. The
absorbance of the reaction mixture was read at 593 nm. The results were expressed as µmol Fe (II)/ g plant extract by using Iron
(II) sulfate as standard curve.

Statistical analysis
All experiments were measured in triplicates and data were expressed as mean ± standard deviation. The difference between
groups were analysed by one-way ANOVA. p-value of less than 0.05 were considered statistically significant.
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RESULTS AND DISCUSSION
Extraction
All fresh samples were extracted by ethanol maceration and the residue was re-extracted in triplicate. The extracts were
concentrated using rotary evaporator and % yield extract of Pattavia and Nanglae was 2.59% and 1.43% w/w, respectively and
results are showed in Table 1. Pattavia gave higher yield extract than Nanglae about two times may be from different of pulp
texture of Pattavia that contains high fibers but less water than Nanglae.
Table 1: Type of pine apple and % yield extract, total phenolic contents, total flavonoid contents and FRAP values.
Type of

% yield extract

Total Phenolic

Total Flavonoid

FRAP Assay

pineapple

(w/w)

(mg gallic acid/ g extract)

(mg quercetin/ g extract)

(mM/ g extract)

Pattavia

2.59

8.20 + 0.10

1.17 + 0.08

33.74 + 0.64

Nanglae

1.43

9.66 + 0.18

1.15 + 0.02

40.50 + 0.64

Antiproliferative assay
The MTT assay was used for evaluating the antiproliferative effects of the ethanolic pineapple extracts on HepG2, human liver
cancer cell line. The cells were exposed to various concentrations and the result is shown in Fig. 1. Inhibition concentration at 50
percent (IC50) value of Pattavia and Nanglae extract were 22.40 and 24.28 µg/ml, respectively. The Pattavia extract was more
toxic to HepG2 cells than Nanglae. Phenolic compounds are a large group of natural compounds which contain hydroxyl groups,
and have been demonstrated to exhibit anticancer properties [16]. The potential application of these phenolic compounds in the
development of therapeutic agents for cancer treatment has gained increasing importance. Sun and his colleagues showed
pineapple had no effect on HepG2 antiproliferative acitivity [3]. However, in this study found that pineapple from Norther
Thailand high effective to suppress HepG2 proliferation. Different of phenolic and flavonoid contents in pineapple may cause
different the effectives.
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Figure 1: %Inhibition of HepG2 cells proliferation (full line – Pattavia and dash line --- Nanglae)

Antioxidant assay
Total phenolic and flavonoid extraction of Pattavia and Nanglae are expressed as mg of gallic acid and quercetin equivalent/g
extracts, respectively and the result are summarized in the Table 1. The result showed that total phenolic of Nanglae was higher
than Pattavia while total flavonoid of both pine apple were not significantly difference.

Identification of Pattavia and Nanglae extracts using GC-MS which each peak were identified using library search program and
results are shown in Fig. 2A and Fig. 2B, respectively.

Ferric reducing antioxidant power (FRAP) assay
FRAP assay is based on ability of antioxidant power to reduce ferrous ion to ferric ion. The reducing power is an indicator for
potential antioxidant activity. The Table 1 showed the FRAP value of Pattavia and Nanglae extract. The result showed that the
antioxidant potential of Pattavia was more effective reduce TPTZ-Fe (III) to TPTZ-Fe (II) complex. FRAP assay was used for
antioxidant activity assessment in food and their product samples. The secondary metabolites in food are act as redox-active
compounds that will be donated electron in the FRAP assay [17].
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Figure 2: GC-MS chromatogram of Pattavia extract (A) and Nanglae (B).

Hydrogen peroxide scavenging activity
The scavenging activity of ethanolic extracts of Pattavia and Nanglae on hydrogen peroxide is shown Figure 3. The Pattavia and
Nanglae extracts were capable of scavenging hydrogen peroxide in an amount dependent manner. The results showed that the
hydrogen peroxide scavenging activity concentration at 50 percent (IC50) value of Pattavia and Nanglae extract were 106.75 and
109.10 µg/ml, respectively. Hydrogen peroxide itself is not very reactive, but sometimes it can be toxic to cell because it may
change to hydroxyl radical in the cells. Thus, the scavenging of hydrogen peroxide is very important for antioxidant defense in
the cell systems [18].
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Figure 3: Hydrogen peroxide scavenging

CONCLUSION
Ethanolic extracts of Pattavia and Nanglae demonstrated antiproliferative on HepG2 cells line and antioxidant activities.
Phenolic and flavonoid conpounds may be the important constituent’s substances for antiproliferative and antioxidant activities
of the pineapple extracts.
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