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Abstract. Limbongan Y, Ramadhan R, Shimizu K, Arung ET. 2021. Agronomic characteristics of 30 promising lines of aromatic, red, 
and black rice and their antioxidant and cytotoxic effects in some cancer cells. Biodiversitas 22: 1695-1700. In our effort to increase 
rice production, some activities were done such as increased land production, rice planting patterns, and crossbreeding some rice with 

the special characteristic. We have cross-bred aromatic rice with red rice and black rice. These activities resulted in thirty lines of rice 
varieties. The thirty lines of rice variation were extracted with ethanol and evaluated the extracts for their phytochemicals, antioxidant 
activity, and cytotoxicity effect on cancer cell lines (MCF-7, HeLa, and OVK-18). The phytochemicals of thirty lines variation of rice 
showed variation in their contents. The line of F2BA201 extracts showed the strongest in antioxidant with IC50 2.43 μg/mL while 
Vitamin C was 32.93 μg/mL. The line of F2LD20 extracts displayed potent inhibition with value of 40.2% against OVK-18 cancer cells 
while 5FU as positive control revealed percentage inhibition with value of 21.2%. Based on the results, the thirty line rice variations 
exhibited antioxidant and anti-cancer potential.  

Keywords: Antioxidant, cytotoxicity, phytochemicals, rice crossbred 

INTRODUCTION  

There are various ways to increase land productivity 

and improve rice planting patterns, but the use of superior 

varieties or types of rice that produce high yields at an 

early age is an important part of such efforts. Increasing the 

production of black rice, brown rice, and aromatic rice to 

promote food self-sufficiency and improve the welfare of 

farmers is a very worthwhile goal. Efforts can be made to 

achieve this goal by increasing the productivity per unit of 

land area. One such effort involves using technological 

means to achieve a transformation from one rice harvest to 
two to three harvests per year. In order to support these 

efforts and enhance national food security, it is necessary to 

develop early-age and high-yielding rice varieties. 

The food needs of the population tend to increase each 

year in line with population growth, the development of the 

food industry, the anticipation of crisis situations, and 

reduce import. Thus, it is strategically important to increase 

and stabilize our nation’s food security. One way to 

achieve the goal of food self-sufficiency in the context of 

national food security is to increase food production 

through superior seed management. It is believed that the 

consistent use of high-quality seed varieties by farmers will 

contribute significantly to increasing the productivity of 

food crops. Consequently, we must work to ensure that 

high-quality seeds of superior crop varieties are available at 

the right time, in the right locations, in appropriate 

quantities, and at affordable prices to achieve competitive 

and sustainable production of high-quality agricultural 

products. 

Whether rice attains high economic value is determined 

by the variety of rice cultivated and the cultivation 

techniques used (Srujana et al. 2017). People of the Toraja 

ethnic group in Indonesia often favor the taste of glutinous 
rice, including popular varieties such as Pare Kombong, 

Pare Bau', Pulu' Mandoti, Pare Barri, and others 

(Limbongan et al. 2019). Rice (Oryza sativa L.) is a widely 

consumed staple food that provides energy for people 

worldwide, especially in Southeast Asia. Recently, 

pigmented rice varieties have become popular for their high 

phytochemical content, which endows them with 

antioxidant and anti-inflammatory qualities as well as other 

beneficial health effects (Alves et al. 2016). Rice varieties 

are categorized as pigmented rice (red rice and black rice) 

or non-pigmented rice (brown rice) based on the bran color. 

Anthocyanins are the major phytochemicals in black rice, 
and they contribute to its color, whereas pro-
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anthocyanidins are the major phytochemicals in red rice, 

and they contribute to its color (Gong et al. 2020; Pang et 

al. 2018). 

The trend of using quality seeds has increased as the 

number of superior varieties available has increased, thus 

ensuring a stable market. Efforts to improve the quality and 

quantity of yields through crossbreeding should be 

encouraged to increase the diversity of existing varieties; it 

is also hoped that such crossbreeding can produce seeds or 

varieties with better quality (Gour et al. 2017). 

MATERIALS AND METHODS  

Plant crossbreeding, collection and identification 

Five local Toraja rice were selected based on a 

preliminary study (Limbongan and Djufry 2015). These 

rice varieties were Pare Bau’ (aromatic and white rice), 

Pare Kombong (aromatic, white, and sticky rice), Pare Lea 

(red rice), Pare Ambo' (aromatic and black rice), and Pare 

Lallodo (aromatic, black, and sticky rice). These local rice 

were single-crossed with Inpari 4 (National rice) to obtain 

F1 seed rice. The F1 seed rice were planted to obtain F2 

seed rice. The F2 seed rice were planted and selected based 
on the harvest time, quality of the rice (color and aroma), 

and production/ha as presented. Thirty lines of F2 seed rice 

were selected as shown in Table 1.  

The 30 line samples (aromatic rice/red rice/black rice) 

were collected in Toraja. After plant identification, plant 

voucher specimens were deposited in the Laboratory of 

Forest Product Chemistry, Faculty of Forestry, 

Mulawarman University.  

Sample extraction 

The 30 line samples (aromatic rice/red rice/black rice) 

were dried and powdered with an electric grinder. Next, an 
extraction process was conducted by soaking them in 

methanol (MeOH) for 3 x 24 hours. The extracts obtained 

from the samples (aromatic rice, red rice, and black rice) 

were filtered and evaporated under pressure to obtain dry 

extracts. The dry extracts were stored at 4oC in a 

refrigerator for further analysis.  

Phytochemical analysis 

The phytochemical test was used to screen for 

flavonoids, alkaloids, terpenoids, tannins, steroids, 

saponins, phenolics, carotenoids, coumarin, and 

carbohydrates. The screening tests for these major 

phytochemicals were carried out using standard qualitative 
procedures as described by Harborne (1984), Kokate et al. 

(2017), and Viji et al. (2013) as follows. 

Detection of alkaloids 

Five mL of extract was mixed carefully with 2 mL of 

HCl in a test tube, and 1 mL Dragendorff reagent was 

added. The formation of a yellow-colored precipitate 

showed a positive result for alkaloids in the extracts 

(Kokate et al. 2000). 

Detection of flavonoids  

An extract (1 mL) was treated with 5 drops of 1% 

sodium hydroxide solution. The formation of an intense 

yellow color, which developed into a colorless solution 

upon the addition of a dilute acid (HCl 1%), indicated the 

presence of flavonoids in the extracts (Harborne 1984).  

Detection of saponins  

Extracts (60 mg) were mixed with 2 mL of acetone and 

3 mL of hot water was then added. The mixture was cooled 

and then shaken vigorously for 10 seconds. The formation 
of bubbles or persistent foam with a height of 1-10 cm for 

10 min following the addition of one drop of HCl 2N, and 

the froth did not disappear indicated the presence of 

saponins in the extracts (Harborne 1984).  

Detection of triterpenoid and steroid  

A mixture of 10 drops of acetic anhydride and two 

drops of concentrated sulfuric acid with 1 mL of extracts 

was diluted in acetone. The resultant mixture was shaken 

vigorously. The production of red or purple indicated the 

presence of triterpenoids, and the production of a blue-

green color showed that steroids were present (Kokate et al. 
2000).  

Detection of carotenoids  

An extract sample of 1 mL was diluted with 5 mL 

chloroform in a test tube and shaken vigorously, and four 

drops of 85% sulphuric acid were added. The production of 

blue color on the surface of the mixture indicated that 

carotenoids were present (Viji et al. 2013). 

Detection of coumarins 

A 1 mL sample of each extract was treated with four 

drops of sodium hydroxide and alcohol. The solution 

turned yellow if coumarins were present (Viji et al. 2013). 

Detection of tannins 

An extract sample (10 mL) was mixed with three drops 

of freshly prepared 1% lead acetate. The formation of 

yellow precipitates was considered to show the presence of 

tannins (Kokate et al. 2000).  

Detection of carbohydrates 

One mL of extract was dissolved in 1 mL of acetone in 

a test tube and was treated with one drop of Molisch 

reagent. The resultant mixture was shaken vigorously and 

treated with 1 mL of sulphuric acid. The production of 

purple rings between two layers of the mixture indicated 

that carbohydrates were present (Kokate et al. 2000). 

 

Radical scavenging (DPPH) assay 

This assay was performed as described by Arung et al. 

In this assay, 500 µL of 60 µM DPPH and 467 µL of 

ethanol were used as working solutions. The positive 

control was Vitamin C. The percentage of free radical 

scavenging activity was calculated using the following 

equations (note that “Abs” indicates absorbance): % 

scavenging activity = (Abs control-Abs sample)/ Abs 

control x 100. The lower the absorbance was, the higher the 
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free radical scavenging activity. The 50% inhibitory 

concentration (IC50) represents the concentration of extract 

required to inhibit 50% of free radical DPPH. According to 

Miryanti et al. (2011), antioxidant activity is considered to 

be extremely high if the value of IC50 is less than 50 

μg/mL, high if the value of IC50 is between 50-100 μg/mL, 

moderate if the value is between 100-150 μg/mL and low if 

the value is between 151-200 μg/mL. 

Cytotoxicity assay 

The RIKEN Cell Bank provided the cell lines (Japan). 
Eagle's Minimum Essential Medium (EMEM) or 

Dulbecco's Modified Eagle Medium (DMEM) were used to 

sustain the cells. With the help of the microculture 

tetrazolium method, cell viability was assessed (MTT). The 

MTT assay determines the quantity of formazan crystals 

formed by metabolic activity in treated versus untreated 

cells, giving a quantitative measurement of the number of 

live cells. Confluent cells were treated for 72 hours in 96-

well plate with either a vehicle solution or samples at 

various concentrations. Cell viability was then assessed 

using an MTT [3-(4,5-dimethylthiazol-2-yl)2,5-
diphenyltetrazolium bromide] solution. The MTT solution 

was taken out and HCl-isopropanol solution was added to 

each well after the MTT solution had been incubated for 4 

hours. A microplate reader (EL9800; Biotech; Winooski, 

Vermont, USA) was used to measure the absorbance of the 

resultant solution at 570 nm after the plate was incubated 

for a further 4 hours in the dark (Arung et al. 2010). The 

ratio of the absorbance of the sample-treated wells to that 

of the vehicle-treated wells was used to calculate the cell 

viability. From the viability-dose-dependent curve, the 

IC50 was deduced. 

 RESULTS AND DISCUSSION 

Thirty selected lines of rice  

Based on Limbongan and Djufry (2015), the selected 

local rice such as Pare Bau', Pare Kombong, Pare Lea, Pare 

Ambo', and Pare Lallodo are varieties that taste good but 

require long harvesting time (approximately 5-7 months) 

and low productivity. The selection process of the F2 was 

conducted, and 30 lines were selected. The 30 selected 

lines (Table 1) were had a short growth period until 

harvesting (approximately 3 months), and had high 

productivity (data not shown). These 30 lines were 

analyzed for their health benefits and their phytochemical 
content, e.g., through antioxidant and anticancer assays.  

Phytochemical analysis  

In this experiment, we tested hybrid rice products 

(Table 1) that were found in Toraja, South Sulawesi. 

Phytochemical screening of aromatic rice, red rice, and 

black rice extracts was performed. The results revealed that 

the 30 rice lines tested contained various secondary 

metabolites such as tannins, alkaloids, flavonoids, 

triterpenoids, steroids, carotenoids, carbohydrates, 

coumarins, and saponins (Table 2). Some rice extracts lines 

were yellow in color when in basic conditions and became 

colorless solutions in acidic conditions, indicating the 

possible presence of flavonoids. The lead acetate test 

confirmed the presence of tannins in the extracts through 

the formation of yellow precipitates after the presence of 

coumarins was confirmed by their appearing yellow in 

color when in a basic condition. Furthermore, other 

phytochemicals such as alkaloids, triterpenoids, steroids, 

carotenoids, carbohydrates, and saponins were found to be 

randomly present in all rice varieties. Secondary 

metabolites in these rice varieties may influence their 
biological functions in individual or synergistic manners. 

For example, secondary metabolites such as phenolics, 

flavonoids, tannins, and coumarins are widely distributed 

in various plants that exhibit bioactivities such as 

antioxidant, anti-inflammatory, and enzyme inhibition 

activities (Alves et al. 2016; Ghasemzadeh et al. 2018; 

Sequeda-Castañeda et al. 2019; Bubols et al. 2013). In 

addition, alkaloids have been reported to have antimalarial 

(Dua et al. 2013), cytotoxic (Thite et al. 2013), and 

antimicrobial effects (Raji et al. 2019). Triterpenoids are 

known to have α-glucosidase inhibition (Ramadhan et al. 
2020) and anticancer activities (Yan et al. 2013). Recently, 

other studies reported the presence of phytochemical 

components in methanolic extracts of red rice and non-

colored rice from Minahasa, North Sulawesi (Moko et al. 

2014). Shao et al. (2018) also reported a quantitative 

analysis of secondary metabolites such as phenols, 

flavonoids, and proanthocyanidins contained in non-

pigmented, red, and black rice. These phytochemical 

components are known to have medicinal effects. As far as 

we know, there have been no reports involving the 

phytochemical screening of 30 lines of aromatic and 
pigmented rice hybrid products that were studied in the 

present research. Therefore, the present phytochemical 

investigation provides preliminary findings on rice hybrid 

products that appear to have benefits for human health. 

Radical scavenging (DPPH) assay 

The antioxidant activity of aromatic rice, black rice, and 

red rice is associated with their medicinal potency. In this 

study, the antioxidant potential of the 30 lines of aromatic 

rice, black rice, and red rice was evaluated using 2,2-

diphenyl-1-picrylhydrazyl (DPPH). The results were 

expressed in terms of the concentration of the rice line to 

scavenge 50% of the free radical DPPH (IC50). The 
inhibitory effects of the 30 lines of aromatic rice, black 

rice, and red rice were compared with those of a positive 

standard ascorbic acid (vitamin C, IC50, 32.93 μg/mL) 

(Table 2). Among the 30 lines that were studied, thirteen 

lines of rice, including red rice, black rice, and aromatic 

rice, had good potential to inhibit free radical DPPH. 

Lower IC50 values against DPPH radicals indicate higher 

antioxidant activity. The antioxidant activity test showed 

that the F2A93, F2A205, and F2BA90 (IC50 12.5 μg/mL) 

categorized as black rice and aromatic rice, respectively 

that exhibited the strongest activity against free radical 
DPPH. According to Miryanti et al. (2011) IC50 values < 50 

μg/mL for antioxidant was very strong. The lower IC50 

values of 30 lines of aromatic rice, black rice, and red rice 

against DPPH radical indicate the higher antioxidant 
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activity. The findings of this study in line with Shao et al. 

2018 reported that red and black rice had significant 

antioxidant activity. Furthermore, Saikia et al. 2012 also 

reported that aromatic pigmented and non-pigmented rice 

varieties had good scavenging activity against free radical 

DPPH. 

Cytotoxicity assay 

In this study, we investigated the cytotoxicity effects of 

methanol extracts from 30 lines of aromatic, black, and red 

rice by subjecting them to a cytotoxicity assay, which could 
demonstrate antioxidant activity and the presence of 

phytochemical content. 

The cytotoxicity activity of the 30 lines aromatic rice, 

black rice, and red rice was evaluated against a breast 

cancer cell line (MCF-7), a colon cancer cell line (Caco-2), 

and an ovarian cancer cell line (OVK-18). The results of 

the cytotoxicity assay are presented in Table 4. Almost 30 

rice lines tested exhibited lower cytotoxicity activity 

against MCF-7, Caco-2, and OVK-18 compared with the 

positive control (5-FU), with cell viability percentages of 

88.4%, 91.9%, and 78.8%, respectively. Furthermore, the 
lines were tested against other cancer cells such as other 

colon cancer cell lines. These results showed good 

cytotoxicity activity that was quite similar to that of the 

positive control (5-FU). Moreover, among the 30 lines 

tested, the F2LD20 line (aromatic/black rice) showed the 

lowest of viability percentage against the ovarian cancer 

cell line (OVK-18), which indicated that this line had the 

strongest activity against these cancer cells. In general, our 

results revealed that the 30 lines of aromatic rice, black 

rice, and red rice had potency as anticancer agents. These 

results are consistent with the findings of Ghasemzadeh et 
al. (2018), who reported that black rice extracts exhibited 

potent antiproliferative activity, whereas red rice showed 

moderate activity against a breast cancer cell line (MCF-7). 

In food supplements, one component may deliver the 

desired therapeutic benefits while others may have toxic 

effects. The American National Cancer Institute 

recommends that crude herbal extracts that do not reduce 

the viability of normal cells below 76% are safe for human 

consumption (WHO, 2013). In the present study, the 30 

lines investigated not only contained a variety of 

phytochemicals and showed antioxidant activity, but they 
also showed cytotoxicity activity.  

 

 

 
Table 1. Characterization of 30 rice lines  
 

Samples 
Parental 

Characterization 
 

Samples 
Parental 

Characterization 
Male Female  Male Female 

F2 L 154 Padi Lea Inpari 4 Red rice  F2 A 274 Padi Ambo’ Inpari 4 Aromatic, black rice 
F2 L 239 Padi Lea Inpari 4 Red rice  F2 A 93 Padi Ambo’ Inpari 4 Black rice 
F2 L 93 Padi Lea Inpari 4 Red rice  F2 A 205 Padi Ambo’ Inpari 4 Black rice 
F2 L 70 Padi Lea Inpari 4 Red rice  F2 A 49 Padi Ambo’ Inpari 4 Aromatic, black rice 
F2 L 27 Padi Lea Inpari 4 Red rice  F2 A 295 Padi Ambo’ Inpari 4 Black rice 

F2 BA 12 Padi Bau’ Inpari 4 Aromatic, white rice  F2 RB 55 Inpari 4 Padi Bau’ Aromatic, white rice 
F2 BA 90 Padi Bau’ Inpari 4 Aromatic, white rice  F2 RB 4 Inpari 4 Padi Bau’ Aromatic, white rice 
F2 BA 35 Padi Bau’ Inpari 4 Aromatic, white rice  F2 RB 80 Inpari 4 Padi Bau’ Aromatic, white rice 

F2 BA201 Padi Bau’ Inpari 4 Aromati, white rice  F2 RB 70 Inpari 4 Padi Bau’ Aromatic, white rice 
F2 BA134 Padi Bau’ Inpari 4 Aromatic, white rice  F2 RB 90 Inpari 4 Padi Bau’ Aromatic, white rice 

F2 LD 70 Padi Lallodo Inpari 4 Aromatic, black, sticky rice  F2 K 12 Padi Kombong Inpari 4 Aromatic, white, sticky rice 
F2 LD223 Padi Lallodo Inpari 4 Aromatic, black, sticky rice  F2 K 13 Padi Kombong Inpari 4 Aromatic, white, sticky rice 
F2 LD 69 Padi Lallodo Inpari 4 Aromatic, black, sticky rice  F2 K 11 Padi Kombong Inpari 4 Aromatic, white, sticky rice 
F2 LD 20 Padi Lallodo Inpari 4 Aromatic, black, sticky rice  F2 K 10 Padi Kombong Inpari 4 Aromatic, white, sticky rice 
F2 LD298 Padi Lallodo Inpari 4 Aromatic, black, sticky rice  F2 K 18 Padi Kombong Inpari 4 Aromatic, white, sticky rice 

 
 
 

Table 3. DPPH radical-scavenging activity of methanol extracts of aromatic rice, black rice, and red rice 
 

Samples  IC50 (μg/mL) Samples IC50 (μg/mL) Samples IC50 (μg/mL) 

F2LD20 50.74 F2RB4 36.63 F2L239 42.32 
F2LD69 51.32 F2RB55 49.94 F2L27 100.0 
F2LD70 50.74 F2RB70 166.78 F2L70 100.0 

F2LD223 49.35 F2RB80 50.83 F2L93 36.74 
F2LD298 121.25 F2RB90 50.50 F2L154 87.13 

F2A49 16.34 F2K11 41.54 F2BA12 13.38 
F2A93 12.5 F2K12 140.15 F2BA35 201.75 
F2A205 12.5 F2K13 25.0 F2BA90 12.5 
F2A274 49.69 F2K18 87.79 F2BA134 90.37 
F2A295 25.0 F2K10 61.24 F2BA201 50.0 
Vitamin C (Ascorbic acid) 32.93 



LIMBONGAN et al. – Antioxidant and cytotoxicity of crossbreeding rice products 

 

1699 

  
Table 2. Phytochemicals screening of aromatic rice, black rice, 
and red rice extract 

 

Samples 

Secondary metabolites 
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F2 L 154 - + + - - + + + - 
F2 L 239 + - + + - - + - - 
F2 L 93 - + - - + + + + + 
F2 L 70 + + + - - + + - + 

F2 L 27 + - + - + - + + + 

F2 BA 12 - + - + - - + - + 
BA F2 90 + - + - - + + + - 
F2 BA 35 + - + - + - + - + 
FA BA 201 - + - - - + + + - 
F2 BA 134 - - + - + - + - + 

F2 LD 70 - + + - - + + - - 
F2 223 + - + + - + + + - 

F2 LD 69 - - + - + - + - + 
F2 LD 20 - - - - + + + - + 
F2 LD 298 + + + + + + + + + 

F2 A 274 + - + - + - + - - 
F2 A 93 - + + - + + + - + 
F2 A 205 + - + + - - + + - 
F2 A 49 - + - + + - + + - 
F2 A 295 - - + - - + + + + 

F2 RB 55 - + - - + - + - + 
F2 RB 4 + - + + - + + + - 
F2 RB 80 + + + - + - + + - 
F2 RB 70 - - + - - + + - + 
F2 RB 90 - + - + - + + - + 

F2 K 12 + - + - - + + - + 

F2 K 13 - - + - - + + - + 
F2 K 11 - + + + - - + - - 
F2 K 10 + + - + + + + - - 
F2 K 18 - - - - + + + + + 

Note: +, Presence;-, Absence 
 
 

Table 4. Viable cells of ethanol extracts of aromatic rice, black 
rice, and red rice 

 

Samples 
Extracts 

(g) 

Cell viability (%) 

MCF-7 Caco-2 OVK-18 

F2LD20 0.0774 84.7±0.02 92.4±0.05 59.8±0.03 
F2LD69 0.0909 106.5±0.01 99.4±0.09 67.6±0.01 
F2LD70 0.0767 102.4±0.07 96.7±0.08 92.5±0.06 

F2LD223 0.0703 109.2±0.04 98.4±0.03 96.6±0.06 
F2LD298 0.0776 107.8±0.03 92.7±0.07 82.2±0.05 

F2A49 0.0683 104.3±0.05 95.5±0.17 89.7±0.01 
F2A93 0.0699 92.9±0.03 98.6±0.04 92.9±0.04 
F2A205 0.0995 112.9±0.01 105.1± 0.14 102.1±0.08 
F2A274 0.1132 117.0±0.02 114.4±0.06 97.0±0.03 
F2A295 0.0740 117.9±0.04 110.0±0.18 94.0±0.04 

F2L239 0.1609 99.9±0.02 95.6±0.05 95.6±0.02 

F2L27 0.0977 113.9±0.05 113.8±0.08 113.8±0.01 
F2L70 0.1487 109.8±0.03 84.3±0.06 84.3±0.02 
F2L93 0.0865 112.1±0.05 106.4± 0.12 106.4±0.04 
F2L154 0.1496 118.1±0.07 101.3±0.03 101.3±0.01 

F2RB4 0.1171 113.7±0.05 105.9±0.05 105.9±0.06 
F2RB55 0.0890 108.9±0.03 99.2±0.09 99.2±0.06 
F2RB70 0.0777 118.8±0.09 98.7±0.12 98.7±0.03 
F2RB80 0.0818 104.5±0.03 102.9±0.11 102.9±0.05 

F2RB90 0.1206 105.8±0.02 108.3±0.04 108.3±0.02 
F2K11 0.2167 104.2±0.01 112.7±0.12 94.0±0.02 
F2K12 0.2794 109.7±0.03 113.2±0.18 94.3±0.01 
F2K13 0.3825 109.3±0.03 136.7±0.13 114.0±0.04 
F2K18 0.1710 112.1±0.02 118.3±0.17 98.8±0.03 
F2K10 0.2468 104.3±0.02 122.9±0.04 110.9±0.07 

F2BA12 0.1671 105.8±0.03 110.5±0.06 114.2± 0.04 
F2BA35 0.1976 98.6±0.05 119.1±0.06 102.4±0.04 

F2BA90 0.1135 106.7±0.01 124.7±0.16 110.6±0.02 
F2BA134 0.2281 109.5±0.03 129.4±0.02 105.5±0.03 
F2BA201 0.1804 98.7±0.02 110.2±0.13 98.9±0.05 

5-FU 
(Positive 
Control) 

 88.4± 0.02 91.9± 0.06 78.8± 0.04 

Control  100.0± 0.05 100.0± 0.22 100.0± 0.31 

Note: Data are given as the means ± SDs (n=3) 

 
 
 
 
 

In summary, to the best of our knowledge, this is the 

first report to show that hybrid rice products derived from 

local rice in the Toraja region have antioxidant activity as 

well as cytotoxicity activity. Furthermore, extracts 

containing high levels of phytochemicals and good 

bioactivity need to be studied further to isolate secondary 

metabolites that may be responsible for their anticancer and 
antioxidant activities. Moreover, this study provides 

scientific evidence for the use of local rice in the traditional 

healthcare system. 
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