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Introduction

	 Rice is an important stable food of Asians and globally half of the 
human population consumes whole grain of rice in cooked form [1]. 
Rice occupies world’s second largest position next to corn in produc-
tion. Though maize crops have been extensively cultivated and used 
for purpose other than human consumption, rice forms an important 
position contributing to human nutrition. Globally one-fifth of the cal-
ories consumed by the humans are provided by rice [2]. White rice is 
milled rice that had its husk, bran, and germ removed. This alters the 
flavour, texture and appearance of the rice and helps prevent spoilage, 
extend its storage life, and makes it easier to digest. After milling 
the rice is polished resulting in a seed with a bright, white, shiny ap-
pearance. The milling and polishing process both removes nutrients. 
An unbalanced diet based on unenriched white rice leaves many peo-
ple vulnerable to the neurological disease beriberi, due to deficiency 
of thiamine. White rice is often enriched with some of the nutrients 
stripped from it during the process. All-natural foods, the precise nu-
tritional composition of rice varies slightly depending on the variety, 
soil condition, environmental conditions, and type of fertilizers [3].

	 Brown rice and white rice have similar amounts of calories and 
carbohydrates, brown rice is a far richer source of all nutrients when 
compared to unenriched white rice. Brown rice is whole rice from 
which only the husk (outer most layer) is removed. To produce white 
rice, the bran layer and the germ are removed, leaving mostly the 
starchy endosperm. This process causes the reduction or complete 
depletion of several vitamins and dietary minerals. Missing nutrients 
such as vitamin B1, B3 and iron are sometimes added back into the 
white rice a process called enrichment. Even with the reduction of nu-
trients, unenriched white rice is still a good source of manganese and 
contains moderate amount of other nutrients such as pantothenic acid 
and selenium. Brown rice is whole grain rice with the inedible outer 
hull removed. White rice is the same grain without the hull, the bran 
layer, and the cereal germ. Red rice, gold rice, and black rice (also 
called purple rice) are whole rice with differently pigmented outer 
layers [4]. Its dark purple colour is primarily due to its anthocyanin 
content which is higher by weight than that of other colour grains. 
Black rice is a good source of protein, fibers, calcium, iron, sodium, 
vitamin C and A, carbohydrate, magnesium, copper, zinc, potassium, 
vitamin B3 and B2, flavonoids, anthocyanin and other phenolic com-
pounds [5].

	 Experimental studies conducted in vivo with supplementation of 
coloured rice have reported reduction in oxidative stress and concur-
rently increased antioxidant capacity in vivo and in vitro [6]. The pres-
ence of bioactive compounds like phenolic compounds, tocopherols 
and oryzanols in rice related to the prevention of non-communicable 
diseases [7].
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Abstract
	 Rice is major food source for most of the Asians and Africans 
which leads to high blood sugar level in most of the people. There 
are different varieties of rice categories were cultivated for the pur-
pose of food production in India, most of the south Indian people 
consumes large amounts of rice-based foods in their daily diet di-
rectly or indirectly. Most of these rice varieties were rich in carbohy-
drate content, but nowadays some rice categories were preferred 
by many of the people to reduce the high carbohydrate intake and 
to improve other health benefits. Agricultural research works were 
focused on to identify the phytochemicals of these rice varieties and 
their mode of action on health issues. Karuppu Kavuni (KK), Mappil-
lai Samba (MS) and Seeraga Samba (SS) are an important tradition-
al rice varieties of south India. Phytochemical screening of KK, MS 
and SS shows the presence of carbohydrates, alkaloids, flavonoids, 
terpenoids, glycoside, phenolics, phytosterols and protein. Methano-
lic extract of GC-MS analysis of KK, MS and SS shows the presence 
of important bioactive compounds such as flavones, n-hexadecano-
ic, elaidic acid;isopropyl ester. Out of the three tested rice samples 
KK showed less carbohydrate content, good free radical scavenging 
activity and better in antioxidant status further concluded as a better 
choice for daily consumption.
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Methodology
Collection of O.sativa

	 The fresh seed samples of different varieties of Oryza sativa (O.
sativa) including Karuppu Kavuni (KK), Mappillai Samba (MS), and 
Seeraga Samba (SS) were randomly collected from nearby organic 
shop. The collected seeds were cleaned with running water dried in 
sunlight to remove any dust particles and pulverized. The coarse pow-
der stored in air tight container. The seed samples were pulverised 
into a fine powder and kept in plastic container to avoid any contami-
nations.

Extraction of O.sativa

	 The pulverised powder was soaked in solvents - Acetone, Buta-
nol, Chloroform, Diethyl ether, Ethanol, Methanol, and Water (10g 
of dried powder in 100ml) and extracted for 24h at room temperature 
with continuous shaking. The mixture was centrifuged at 10,000rpm 
for 15minutes. The supernatant was stored and used for further ex-
periments. Filtrates of the extracts were dried at 40°C. The crude ex-
tracts thus obtained was stored in an air-tight container and used for 
further analysis. This was subjected to the qualitative and quantitative 
analysis for identification of phyto constituents. 5gm of finely dried 
and ground seed materials were extracted using 200ml of methanol in 
Soxhlet apparatus. The extraction was repeated for eight cycles. The 
extract was filtered through Whatmann No:1 filter paper, concentrated 
and dried in room temperature. This extract was further used for the 
GC-MS analysis [8].

Qualitative phytochemical analysis

	 The extracts prepared were subjected to qualitative phytochemical 
screening [9-11] Quantitative phytochemical analysis.

Estimation of total phenolic content (TPC): The total phenolic con-
tent (TPC) of the methanol extracts of seed was determined using 
the method of Singleton and groups [12] with slight modifications. 
To 0.5ml of test sample, 1.5ml (1:10 v/v diluted with distilled water) 
Folin-Ciocalteau reagent was added and allowed to stand for 5min 
at 22ºC. After 5min, 2.0ml of 7.5% of sodium carbonate was added. 
These mixtures were incubated for 90min in the dark with intermit-
tent shaking. After incubation the development of blue colour was 
observed. Finally, absorbance of blue colour in different samples were 
measured at 725nm using a UV-Visible spectrophotometer. The phe-
nolic content was calculated as gallic acid equivalents GAE/g on the 
basis of standard curve of gallic acid. [6].

Estimation of total flavonoid content (TFC): The total flavonoid 
content (TFC) of seed extract of O.sativa was determined using 
the aluminium chloride assay through colorimetry [13]. An aliquot 
(0.5ml) of extracts were taken in different test tubes then 2ml of dis-
tilled water was added followed by the addition of 0.15ml of sodium 
nitrite (5% NaNO2, w/v) and allowed to stand for 6min. Later 0.15ml 
of aluminium trichloride (10% AlCl3) was added and incubated for 
6min, followed by the addition of 2ml of sodium hydroxide (NaOH, 
4% w/v) and volume was made up to 5ml with distilled water. After 
15 min of incubation the mixture turns to pink, the absorbance was 
measured at 510nm using a colorimeter. Distilled water was used as 
blank. The TFC was expressed in mg of catechins equivalents per 
gram of extract. All the determinations were carried out three times 
[14].

Estimation of total terpenoid content (TTC): Total terpenoid con-
tent (TTC) in the methanolic seed extracts of O.sativa were deter-
mined by the method as described by Ferguson, (1956). 1g of seed 
powder was taken in a conical flask and soaked in ethyl alcohol for 
one day. Then it was filtered, and the filtrate was extracted with pe-
troleum ether. The ether extract was taken as the measure of total 
terpenoid [15].

Estimation of total protein content (TP): The total protein present 
in seed extract were estimated using Folin - Ciocalteau and alkaline 
copper reagent. The extract (0.1ml) was made up to 1ml using distilled 
water. It was added with 5ml of alkaline copper sulphate reagent. The 
solution was allowed to stand for 10 minutes after thorough mixing. 
Then 0.5ml of Folin - Ciocalteau reagent was added, mixed well and 
incubated in the dark for 30 minutes. The blue coloured solution was 
measured for its absorbance at 660nm [16].

Estimation of total carbohydrate content (TC): Total carbohydrate 
was estimated using anthrone reagent. 0.1ml of the seed extract was 
made up to1ml using distilled water with 4ml of anthrone reagent and 
heated for 8 minutes in a boiling water bath. The heated mixture was 
cooled rapidly. The greenish solution was measured colorimetrically 
at 630nm [16].

Free radical scavenging assay

DPPH assay: 0.5ml of the DPPH (2,2-diphenyl-1-picryl-hydra-
zyl-hydrate) radical solution was added to 2ml of the seed extract 
and is considered as ‘test’. 0.5ml of the DPPH radical solution was 
added to 2ml of ethanol and is considered as ‘control’. 2.5ml of etha-
nol alone serves as ‘blank’. They were vortexed and allowed to stand 
in a room temperature for 30 minutes. The absorbance was spectro-
photometrically recorded at 517nm. The percentages of DPPH radical 
scavenging activity of the extracts were calculated. The results were 
expressed as quercetin equivalents (QE)/g of the plant material [17].

FRAP assay: Ferric Reducing Antioxidant Power Assay (FRAP) was 
assessed with 0.1ml of the seed extract in methanol was added to 
0.9ml of 96% ethanol, 5ml of distilled water, 1.5ml of 1M hydrochlo-
ric acid, 1.5ml of 1% potassium ferricyanide, 0.5ml of 1% SDS and 
0.2% ferric chloride mixture and is considered as ‘test’. The same 
contents were added to ‘control’ and instead of extract, 0.1ml of eth-
anol was added. 10ml of distilled water alone serves as ‘blank’. The 
content was mixed well and treated in water bath at 50oC for 20 min-
utes. The tubes were cooled and the increase in absorbance was read 
at 750nm to measure the reducing power of the extract. The results 
were expressed as quercetin equivalents (QE)/g of the plant material 
[18].

Antioxidant activity

Catalase: Catalase catalyses hydrogen peroxide to water and oxygen; 
the catalase activity was assessed by the reaction with dichromate 
in acetic acid is reduced to chromic acetate when heated in the pres-
ence of hydrogen peroxide with the formation of perchloric acid as an 
unstable intermediate. The chromic acetate produced was measured 
colorimetrically.
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	 The reaction mixture contained 1.0ml of 0.01M phosphate buffer 
(pH 7.0), 0.1ml 1:10 diluted seed extract and 0.5ml of 2M hydrogen 
peroxide. The reaction was stopped by the addition of 2.0ml of di-
chromate acetic acid reagent (5% potassium dichromate and glacial 
acetic acid were mixed in 1:3 ratio). The tubes were heated in a boil-
ing water bath for 10 minutes. After cooling the contents, the optical 
density was measured at 590nm. The activity was expressed as units/
mg protein. One unit of enzyme activity was defined as the amount 
of enzyme required to decrease the absorbance by 0.5 units at 590nm 
[19,20].

Superoxide dismutase :The SOD is a metallo protein catalysed 
dismutation of superoxide which may be written with the following 
half-reactions by lowering steady state level of O2

where, 

M = Cu (n=1); Mn (n=2); Fe (n=2); Ni (n=2).

	 Superoxide dismutase uses the photochemical reduction of ribo-
flavin as oxygen generating system and catalyses the inhibition of 
nitro blue tetrazolium (NBT) reduction and the extent can be assayed 
spectrophotometrically. The SOD activity was set up with an incu-
bation medium in a final volume 3.0ml, containing equal volume of 
50mM potassium phosphate buffer pH 7.8, 45µM methionine, 5.3mM 
riboflavin, 84µM NBT and 20µM potassium cyanide and 0.5ml of 
seed extract. The tubes were placed in an aluminium foil lined box 
maintained at 25°C and equipped with 15W fluorescent lamp and the 
reduced NBT was measured spectrophotometrically at 600nm after 
10 minutes exposure to light. The maximum reduction was evaluated 
in the absence of enzyme. The activity was expressed in units/mg 
protein. One unit of enzyme activity was defined as the amount of en-
zyme that gives 50 percent inhibition of the extent of NBT reduction 
[21,22].

Glutathione peroxidase: The assay method was based on the reaction 
of leftover glutathione after catalyzing the hydrogen peroxide conver-
sion being allowed to react with Dithio nitrobenzoic acid (DTNB) to 
form a coloured complex which absorbs maximally at 412nm.

	 Glutathione peroxidase activity was carried out with a reaction 
mixture containing 0.4ml of sodium phosphate buffer (0.4M, pH 7.0); 
0.1ml of 10mM sodium azide, 0.2ml of 4mM reduced glutathione, 
0.5ml of seed extract, 0.5ml of 2.5mM hydrogen peroxide and the 
final volume was made up to 2.0ml. The tubes were incubated at 37°C 
for 3 minutes. The reaction was terminated by the addition of 0.5ml 
of 10% trichloro acetic acid. To determine the residual glutathione the 
supernatant was removed by centrifugation. To this 3.0ml of 0.3M 
disodium hydrogen phosphate and 1.0ml of Dithio nitro benzoic acid 
(DTNB) were added. The colour developed was read at 412nm. The 
GPx activity was calculated and expressed as units/mg protein. One 
unit of GPx activity was defined as the µg of glutathione utilized/mg 
protein [20,22].

GC-MS Analysis

	 Gas chromatography mass spectroscopy (GC-MS), a hyphen-
ated system which is a very compatible technique and the most  
 

commonly used technique for the identification and quantification 
purpose. The unknown organic compounds in the complex mixture 
can be determined by interpretation and also by matching the spectra 
with reference spectra. GC-MS analysis of the methanolic seed ex-
tract of O.sativa was performed using a Perkin Elmer GC Claurus 500 
system and Gas Chromatograph interfaced to a Mass Spectrometer 
equipped with a Elite 5MS fused silica capillary column (30 × 0.25 
mm ID. ×1 Mm df, composed of 5% Diphenyl/ 95% Dimethyl poly 
siloxane). For GC-MS detection, an electron ionization system with 
ionization energy of 70 eV was used. Helium gas (99.999%) was used 
as the carrier gas at a constant flow rate of 1 ml/min and an injection 
volume of 3 Ml was employed (split ratio of 10:1). Injector tempera-
ture 250ºC; Ion-source temperature 280ºC. The oven temperature was 
programmed from 110°C (isothermal for 2 min) with an increase of 
10 ºC/min to 200°C, then 5ºC/min to 280ºC ending with a 9 min iso-
thermal at 280°C. Mass spectra were taken at 70 eV, a scan interval of 
0.5 seconds and fragments from 45 to 450 Da. The relative percentage 
amount of each component was calculated by comparing its average 
peak area to the total areas. Software adopted to handle mass spectra 
and chromatograms was a Turbo Mass Ver 5.2.0. Interpretation on 
mass-spectrum GC-MS was conducted using the database of National 
Institute Standard and Technology (NIST) having more 62,000 pat-
terns. The spectrum of the unknown components was compared with 
the spectrum of known components stored in the NIST library and the 
molecular weight and structure of the components of the test materi-
als were ascertained [23].

Statistical analysis

	 The results were expressed as Mean ± SD and difference among 
the mean was analyzed using One-way ANOVA. The difference in 
values at P<0.05 was considered statistically significant.

Results and Discussion
Qualitative phytochemical analysis

	 The qualitative phytochemical analysis of KK in methanol, etha-
nol, butanol, chloroform, acetone, diethyl ether and aqueous extract 
indicates the presence of various secondary metabolites such as car-
bohydrates, terpenoids, flavonoids, polyphenols, alkaloids, phytos-
terols and protein. The qualitative analysis of KK and MS in metha-
nol, ethanol, butanol, chloroform, acetone, diethyl ether and aqueous 
extract confirms the presence of bioactive compounds carbohydrates, 
terpenoids, flavonoids, polyphenol, alkaloids, phytosteroids and car-
diac glycoside. The various organic extracts and aqueous extract of 
SS proves the presence of phytochemicals carbohydrates, polyphe-
nol, terpenoids, flavonoids, phytosteroids, cardiac glycoside and alka-
loids. Tannins and saponins were absent in all the organic and aque-
ous extracts of KK, MS and SS (Table 1). The previous studies with 
methanolic extract of black rice indicates the presence of flavonoids, 
tannins, protein and polyphenols [24]. The ethanolic extract of black 
rice indicates the presence of carbohydrates, flavonoids, polyphenols 
and glycosides [25]. The aqueous extract of white rice indicates the 
presence of phenol, protein, flavonoids, tannin, quinones, anthraqui-
nones, glycoside moderately [24].

Quantitative phytochemical analysis

	 In the present study, the total phenol, flavonoid and terpenoid 
contents of O.sativa varieties were determined and the quantity was 
given in Figure 1. The total phenolic content and total flavonoid  
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content of methanolic extract of rice varieties – KK, MS and SS were 
found to be significantly higher compared with standard gallic acid.  
Phenols and flavonoids of biogenetic origin have proven as excellent 
antioxidants as well as boost the activity of antioxidant enzymes and 
protects against oxidative stress. Hence the extract might possess an-
ti-inflammatory, anti-allergic, anti-tumour, antibacterial, anti-fungal, 
and anti-thrombotic activity. The presence of terpenoids ensures that 
the extract might boost up the pharmacokinetic properties and also 
enhance the activity of phenols and flavonoids. Comparatively all the 
three bioactive compounds were found to be high in KK and MS than 
SS, which indicates the consumption of KK and MS may give bet-
ter regulatory activity than SS. Protein amounts detected in raw rice 
samples were comparable with each other were reported on the Figure 
1.  Normally the O.sativa is the good choice for the nutritional car-
bohydrates than protein, because of their high carbohydrate content. 
This was observed in the present result, the total carbohydrate content 
was found high in SS rice sample than in KK and MS rice samples. 
Inversely, while comparing the protein content, the high total protein 
content was observed in KK and MS than SS. This finding indicates 
daily consumption of KK and MS may have the nutritional impor-
tance in controlling the hyperglycemic condition and further act as a 
good protein dietary source.

	 A study on phytonutrients in 10 popular traditional Indian rice 
landraces stated that total phenolic content of maaappillai samba have 
highest total phenol content compared to seeraga samba. A previous 
study conducted with various rice varieties shown that the brown 
rice shown high amount of total flavonoid content than white rice 
[12]. Another study conducted in various varieties of total flavonoid  

content shown that black rice and white rice results in 18mg/g [26,27].  
Total protein content of black rice resulted as 9g and white rice result-
ed as 7g [28]. Research conducted in protein content of different java 
varieties of rice shown that white rice have 10g of protein, red rice 
have 7g of protein, black rice have 9g of protein [24]. Another study 
shown that white rice (polished) results in 5g, brown rice results in 
8.6g, china red rice results in 9g. Parboiled rice results in 7g [29].

Free radical scavenging activity

	 The result of free radical scavenging activity of the tested rice va-
rieties of O.sativa was depicted in the Figure 2.  The results showed 
that the bioactive compounds present in the rice extract scavenge 
more DPPH radicals formed and induce the decolourisation of re-
sultant mixture. The ability of rice extract to reduce more ferric to 
ferrous ion showed the antioxidant potential of bioactive compounds 
in the extract. The presence of phytochemicals especially phenols, fla-
vonoids and terpenoids of estimated amount in the O.sativa is evident 
the radical scavenging potential and ensures the ability to fight against 
disease and might possess varying health benefits. While comparing 
the results of radical scavenging activities the order of scavenging 
effects can be indicated as KK > MS > SS. The percentage inhibi-
tion was in the order KK-81%, MS-79% and SS-72% of O.sativa at a 
concentration of 120μg/ml. The scavenging effect was increased with 
increasing concentration. This result provides a direct comparison of 
the antioxidant activity of quercetin standards. The effect of antiox-
idants on DPPH radical scavenging was thought to be due to their 
hydrogen donating ability. Radicals formed in the in the presence of 
oxygen (ROO., OH., RO., O2

.-) are highly reactive species greatly dif-
fering in their lifetimes and chemical properties. Hence their direct 
detection is difficult. Stable radical species such as DPPH are often 
used for the general radical scavenging abilities of antioxidants. The 
difference in their scavenging capacity may be due to the existence of 
the bioactive compounds.  Hence it is necessary to screen and isolate 
the biologically active pharmakon for more pharmacological bene-
fits. Rice extracts of O.sativa displayed stronger scavenging efficien-
cy. It can be noticed that the extracts at high concentrations showed 
significant decrease in the absorption of DPPH radicals when com-
pared with reference standard. From these results this was evident 
that the ethanol extracts contain bioactive phytochemicals that having  

Phytochemicals
Acetone Butanol Chloroform Diethyl Ether Ethanol Methanol Aqueous

KK MS SS KK MS SS KK MS SS KK MS SS KK MS SS KK MS SS KK MS SS

Carbohydrate ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

Alkaloids - - - ++ ++ + + + + - - - + + + + + + - - -

Flavonoids ++ ++ + ++ ++ + ++ ++ + + + - ++ + - ++ + + + + -

Tannin - - - - - - - - - - - - - - - - - - - - -

Saponin - - - - - - - - - - - - - - - - - - - - -

Terpenoids ++ ++ - ++ ++ + ++ ++ - + + + ++ ++ + ++ ++ + - - -

Glycosides ++ ++ - - - - + + - + + - - - - - - - - - -

Protein - - - - - - - - - - - - - - - - - - ++ ++ +

Phytosterols ++ ++ ++ ++ - - ++ ++ + - - - ++ + - - - - - - -

Phenols ++ ++ ++ ++ ++ ++ ++ ++ ++ + + - ++ ++ ++ ++ ++ ++ ++ ++ ++

Table 1: Qualitative Phytochemical analysis of different varieties of O. sativa.

- Negative, + Slightly Positive, ++ Strongly Positive ; 

KK - Karuppu Kavuni , MS - Mappillai Samba, SS - Seeraga Samba

Figure 1: Quantitative Phytochemical analysis of different varieties of O. Sativa.

Values are Mean ± SD of triplicates
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hydrogen donating ability and therefore the ethanol extract could 
serve as free radical scavengers, acting possibly as primary antiox-
idants. Generally, it is well known that plant phenolics are highly 
effective free radical scavengers and antioxidants. The reported re-
search findings prove that the phenolics compounds and its deriva-
tives such as phenolic acids and terpenoids were strongly correlated 
with antioxidants. In the present study also the significant scavenging 
activity of the extracts may be attributed to the presence of phenolic 
and flavonoid content. The results indicated that the methanolic ex-
tracts of O.sativa have significant free radical scavenging activity and 
thus exhibited the significant antioxidant potential.

	 DPPH free radical activity of three Indian medicinal rice varieties 
is analysed and it resulted that njavara yellow have highest DPPH free 
radical activity compared to other two rice njavara black and hraswa 
[30]. Another study based on the extract of different colour rice bran 
was analysed and it results that black rice bran have highest DPPH 
activity compared to brown and red rice bran [31,32].

Antioxidant status

	 The result of antioxidant status of the tested rice samples of O.
sativa was given in Figure 3.  From the results, it is evident that the 
antioxidant activity was effectively shown by all the three variant rice 
samples. The tested activity of Catalase, SOD and GPx showed in-
creased activity by increased concentration (20-120μg/ml). Karuppu 
Kavuni and MS showed almost similar antioxidant activity compar-
ing with SS.

	 Chiang and groups [33] reported the catalytic activity of black 
rice and white rice extract results that black rice had stronger catalase 
activity followed by white rice extract. The catalase activity of raw 
black and white rice, pressure cooked black rice and white rice and 
conventionally cooked black and white rice was assayed it results that 
raw black rice have higher value of catalase activity followed by raw 
white rice. Superoxide dismutase activity of different varieties of rice 
was assayed and it results that KHO and MR rice have higher SOD  

activity and IR64 have lower SOD activity [33]. The glutathione per-
oxidase activity of raw black and white rice, pressure cooked black 
rice and white rice and conventionally cooked black and white rice 
was assayed it results that raw black rice have higher value of GPx ac-
tivity followed by raw white rice. Pressure cooked and conventionally 
cooked white and black rice have less value of glutathione peroxidase 
activity compared to raw rice [34].

GC-MS analysis

	 The GC-MS chromatogram of methanol extract of KK shows 11 
compounds detected was shown in Table 2 and Figure 4. The metha-
nolic extract of KK showed the presence of major peaks and the com-
ponents corresponding to the peaks were determined as follows. The 
results revealed that peak 1 – 1-Pentanol at the retention time 12.77, 
peak 2 – Nonanal  at the retention time 15.05,  peak 3 – Z-2-Tridecen 
– i-ol at the retention time 15.78 ,  peak 4 – Flavone  at the retention 
time 17.03 ,  peak 5 – Do decenoic acid 11 oxo methyl ester at the 
retention time 17.27, peak 6 – 5 Hexanoic acid at the retention time 
17.87,  peak 7 – 2 Hepta decanol at the retention time 19, peak 8 – 3 
Eicosene the retention time 19.8,  peak 9 – 10, 12 Octadecadienoic 
acid 9 oxo at the retention time 20.58,  peak 10 – Diethyl tetra decane 
dioate at the retention time 21.6, peak 11 – 6 methyl z 6 docosene at 
the retention time 23.43. The identified compounds nonanal, pentanol 
and flavones possess biomedical importance possess antimicrobial 
activity, having antioxidant properties and anti-inflammatory proper-
ties. The studies carried out by Zhang and groups [35] confirm the 
anti-fungal activity of nonanal. 1-pentanol possesses antioxidant role 
and having pharmaceutical uses. The flavones have anti-inflamma-
tory, anti-allergic, antioxidant, antimicrobial, and anti osteoporatic 
activity.

	 The GC-MS chromatogram of methanol extract of MS shows the 
existence of 8 compounds in the chromatogram. The results indicates 
that peak 1 – Heptane, 2 methyl at the retention time 12.73, peak 
2 – 1,3-pentadiene,2,4 di-t-butyl at the retention time 13.28,  peak 3 
–  Bicyclo(7.7.0) hexadec-1(9)-ene at the retention time  16.33, peak 
4 - Flavone  at the retention time 17.12 ,  peak 5 – n -hexadeconoic 
acid at the retention time 17.28,  peak 6 – Pentadecanoic acid, 3-oxo, 
methyl ester  at the retention time 19.0 , peak 7 – Diethyltetradecane-
dioate at the retention time 22.33,  peak 8 – 1-Tetradecene 2 decyl at 
the retention time 23.43 , peak 8 – at the retention time (Table 3 and 
Figure 5) . The previous studies supports our present findings which 
indicates that the presence of the bioactive phytochemicals such as 
flavones, possess anti-inflammatory, anti- allergic, antioxidant, anti-
microbial and anti-osteoporatic [36] and n-Hexadecanoic acid act as 
a good Nematicide,  anti-androgenic, antioxidant,  pesticide, and 5 
alpha  reductase  inhibitor [23].

	 The GC-MS chromatogram of methanol extract of SS shows the 
existence of 12 different compounds in the chromatogram. The results 
indicate that peak 1- 21(H) napthalenone. Octahydro-4,4 a-dimethyl 
at the retention time 12.6, peak 2 - 6- Dodecenol at the retention time 
13.28,  peak 3 - 4- Ethylbenzonoic acid, allyl ester at the retention 
time 14.62,  peak 4 - Flavone at the retention time 15.53,  peak 5 - 
Dodecanoic acid, 10-methyl; methyl ester at the retention time 16.77, 
peak 6 - n-Hexadeconoic acid at the retention time 17.45,  peak 7 - 
Heptadeconoic acid,9 methyl, methyl ester at the retention time 18.45, 
peak 8 - Oleic acid at the retention time 18.88, peak 9 - Octa decanoic 
acid 3 oxo methyl ester at the retention time 20.78, peak 10 - Elaidic 
acid;isopropyl ester at the retention time 23.76, peak 11 - 1-Tetrade-
cene,2decyl at the retention time 25.78, peak 12 - Dodecanoic acid, 
undecyl ester at the retention time 31.67 (Table 4 and Figure 6) .

Figure 2: Free radical scavenging activity of different varieties of O. sativa.

Values are Mean ± SD of triplicates

Figure 3: Antioxidant status of Methanolic Extract of Karuppu Kavuni rice.

Values are Mean±SD of triplicates
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S.No. Compound Name Retention Time Molecular Formula Structure

1. 1-Pentanol 12.77 C5H12O

2. Nonanal 15.05 C9H18O

3. Z-2-Tridecen-1-01 15.78 C13H26O

4. Flavone 17.03 C15H10O2

5. Dodecenoic acid,11-oxo, methyl ester 17.27 C13H24O3

6. 5-Hexanoic acid (9-decen-2-yl) ester 17.87 C16H32O2

7. 2-Heptadecanol 19 C17H36O

8. 3-Eicosene (E) 19.8 C20H40

9. 10,12 Octadecadienoic acid, 9 oxo 20.58 C18H30O3

10. Diethyl tetradecanedioate 21.6 C18H34O4

11. 6-methyl-z-6- docosene 23.43 C23H46

Table 2: GC – MS Analysis of Methanolic extract of Karuppu Kavuni rice.

Figure 4: GC – MS Analysis of Methanolic extract of Karuppu Kavuni rice.

GC – MS Analysis of Methanolic extract of Karuppu Kavuni rice.
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S.No. Compound Name Retention Time Molecular Formula Structure

1. Heptane, 2 methyl 12.73 C8H18

2. 1,3-pentadiene,2,4 di-t-butyl 13.28 C13H24

3. Bicyclo(7.7.0) hexadec-1(9)-ene 16.33 C16H28

4. Flavone 17.12 C15H1002

5. n-hexadeconoic acid 17.28 C16H3202

6. Pentadecanoic acid, 3-oxo, methyl ester 19.0 C16H3003

7. Diethyltetradecanedioate 22.33 C18H3404

8. 1-Tetradecene, 2 decyl 23.43 C24H48

Table 3: GC – MS Analysis of Methanolic extract of Mapillai Samba rice.

Figure 5: GC – MS Analysis of Methanolic extract of Mapillai Samba rice.
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	 The GC-MS results of methanolic extract of SS indicates the pres-
ence of bioactive compounds Elaidic acid, isopropyl ester, Dodecano-
ic acid, undeyl Ester, Flavones, N-Hexadecanoic acid, all these iden-
tified compounds are considered as a bioactive compounds through 
various research findings - anti-inflammatory,  hepta  preventive,   
antieczemic,   insecticidal  activity [37], antimicrobial Activity [38], 
anti-inflammatory,  antiallergic,  antioxidant,  antimicrobial,  anti os-
teoporatic [36], Nematicide,  antandrogenic, antioxidant, pesticide 
and 5 Alpha  Reductase  Inhibitor [23].

	 Phytochemicals are plant derived chemicals, beneficial to human 
health and having the capability of disease prevention. Secondary me-
tabolites from plants are an important source of drugs since ancient 
times and now almost 50% of the practical drugs used are derived 
from natural sources. Secondary metabolites of plants like alkaloids, 
tannins, flavonoids, saponins, anthraquinones, cardiac glycosides and 
cyanogenic glycosides etc are of pivotal importance.

S.No. Compound Name Retention Time Molecular Formula Structure

1. 21(H) napthalenone. Octahydro-4,4 
a-dimethyl 12.6 C10H160

2. 6- Dodecenol 13.28 C12H24O

3. 4- Ethylbenzonoic acid, allyl ester 14.62 C12H14O2

4. Flavone 15.53 C15H10O2

5. Dodecanoic acid, 10-methyl; methyl 
ester 16.77 C14H28O2

6. n-Hexadeconoic acid 17.45 C16H32O2

7. Heptadeconoic acid,9 methyl, methyl 
ester 18.45 C19H38O2

8. Oleic acid 18.88 C18H32O2

9. Octadeconic acid.3 oxo methyl ester 20.78 C19H36O3

10. Elaidic acid;isopropyl ester 23.76 C21H40O2

11. 1-Tetradecene,2decyl 25.78 C24H48

12. Dodecanoic acid, undecyl ester 31.67 C23H46O2

Table 4: GC – MS Analysis of Methanolic extract of Seeraga Samba rice.
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Conclusion
	 To conclude, the present work was aimed to know the beneficial 
effect of different rice varieties of south India in controlling the car-
bohydrate metabolism and the related with the existence of the phy-
tochemicals and radical scavenging power and antioxidant capacity, 
to minimize the effectiveness of the disease based on the food intake. 
Comparison analysis was done to explore the available biomedical 
important compounds in the selected rice varieties. The result of the 
present study proves that the rice sample KK and MS are considered 
as a good choice in for the daily consumption possess good free rad-
ical scavenging activity and antioxidant role. Thus, consuming a diet 
rich in antioxidant foods will provide health protective effects appli-
cation in nutritional / pharmaceutical fields, in the prevention of free 
radical mediated diseases like diabetes mellitus.
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