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Abstract
All around the world there is a great attention towards alternative holistic therapies. “Food as medicine” as the key 
emphasised in food industries across the globe. The functionality of the food is attributed by its nutritional richness, 
mineral (micro and macro) content, Vitamins, Bio active compounds and also its Functional, Antioxidant and other 
physiologically active therapeutic properties. karung kavuni is the one of the distinct pigmented medicinal rice variety, 
having more medicinal properties. Hence, the present study is intended to know the medicinal properties of therefore 
mentioned rice samples and Neutraceutical formulation. The moisture content found in the present study is well within 
safe limits. The high percent Carbohydrate contents of the rice varieties signifies high level of starch and its show that 
rice is a good source of energy. The rice protein is superior because of its unique composition of essential amino acids. 
The highest amount of protein was found in VM5. This work has revealed that the formulated product, showed more 
nutritional quality than non pigmented rice. The bioactive composition of the selected samples was studied using Gas 
Chromatography coupled with triple quadruple mass spectrometer (GC-MS). The bioactive compounds has been iden-
tified in VB2 which having more pharmacological activities. Hence Rice (Oryza sativa L.) is the grain of life, for most 
of the Asians as staple food. Our traditional rice is not a mere source of food and Diabetics. It is a complete solution for 
sustainable health.
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Introduction

Medicinal rice- an ignored experience
Rice is a staple food and an indispensible part of the festivities 
and rituals in India since historical era. It is not only the enor-
mous source of nutrition for human beings but also possesses 
lots of medicinal properties. Though some Asian countries have 
been using rice for medicinal purpose since time immemorial, 
the theory of medicinal value of rice is believed but not scientif-
ically proven effective yet. For example: Philippines where rice 
bran is extracted and used as an excellent source of vitamin B to 
prevent and cure beriberi. In Malaysia, rice is used for treating 
eye and for use with acute inflammation of the inner body. In 
Cambodia, mature hulls are considered useful for treating dys-
entery. China uses rice for strengthening weak stomach and in 
India, rice water is prescribed to counteract inflamed surface 
(Gutierrez, www.medicinalrice.html). 
 Ayurveda recommends white rice for the problem of 
gas, bloating, or indigestion. It is said clearly in ancient Indian 
literature that every plant on this earth is somehow beneficial for 
human beings, animals and for other plants[1]. India is blessed 
with a wide range of medicinal plants most of which have been 
traditionally used in Ayurveda, Unani systems of medicines and 
by tribals for generations.
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 Rice is considered to be acrid, oleaginous, tonic, aphro-
disiac, fattening, diuretic and useful in biliousness[2]. According 
to M. S. Swaminathan, (Chairman, MSSR Foundation), “India 
has a host of rice varieties of medicinal value, which must be 
fully exploited. If properly researched and developed, the vari-
eties can be used as valuable infant food. One of the traditional 
medicinal rice varieties of tamilnadu is Karung kavuni which is 
used to treat Elephantiasis. This rice helps to dilute all the bad 
cholesterols in our body. It is a good sign that some attention are 
paid nowadays for research and development of medicinal and 
nutritive properties of indigenous varieties. With keeping this 
view, marching towards sustainable health; searching for nutri-
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tional food; imparting the term organic, the present study is in-
tended to study the medicinal properties of traditional pigmented 
rice and formulation of healthy Product. 

Materials and Methods

Collection of sample
The pigmented rice variety Karung Kavuni were collected from 
Thanjavur super market and confirmed by Dr. S. Sulochana, Se-
nior Scientist, Paddy Division, Indian Institute of Food Process-
ing and Technology, Thanjavur.

Product formulation
Ingredients: Wheat, pepper, Turmeric powder, Cumin, Beet root 
extract, Carrot extract, Chenna, Pea protein, Gongura extract, 
Ginger and garlic paste. All the selected rice were grained into 
flour and steamed. Six different combination of batter with dif-
ferent ingredients and ratio were prepared as in Table 1 and 2.

Table 1: List of Nutrient additives with KARUNG KAVUNI variety
S. 
No.

Name of the Sample 
KARUNG KAVUNI

Combination

1 VB1 Karung kavuni+bean+beet root extract
2 VB2 Karung kavuni+bean+carrot extract
3 VB3 Karung kavuni+bean+gongura extract
4 VB4 Karung kavuni+chenna+beet root ex-

tract
5 VB5 Karung kavuni+chenna+carrot extract
6 VB6 Karung kavuni+chenna+gongura ex-

tract

Table 2:  List of ingredients used at different percentage
S. No. INGREDIENTS Amount added [%]
1 Different pigment rice flour 50
2 Wheat 20
3 Chenna 10
4 Bean 10
5 Pepper 5
6 Garlic  and  ginger 5
7 Beet root extract 5
8 Carrot extract 5
9 Gongura extract 5
10 Cumin and turmeric powder 5

Study on Physiochemical Properties
The Moisture Content was determined by AOAC (1990) meth-
od, Carbohydrate was estimated by Anthorne (1962) method and 
Protein content was estimated by Lowry’s method, (1951). 

Analysis of Bioactive compounds by GCMS
Gas Chromatography-Mass Spectrometry (GC-MS) analysis The 
GC-MS analysis of the sample was performed using a Shimadzu 
GCMS-QP2010 gas chromatography mass spectrometer inter-
faced with a Turbo Mass quadrupole mass spectrometer, fitted 
with an Rtx-5 fused silica capillary column (30 X0.25 mm, with 
1 Cm film thickness). The oven temperature was programmed 

from 100 C to 320 C at 100 C/min and a hold for 10 min. 
Helium was used as carrier gas at flow 1.0 mL/min. The injector 
temperature was 250 C, injection size 1 µL neat, with split ratio 
1:10. The interface and MS ion source were maintained at 320C 
and 200 C respectively and the mass spectra were taken at 70eV 
with a mass scan range of 40-700 amu (atomic mass unit). Data 
handling was done using GCMS solution software. The spec-
trum of the unknown component was compared with the spec-
trum of the known components stored in the NIST library. The 
name, molecular weight and structure and biological activities of 
the components of the test materials were ascertained.

Result and Discussion

Pigmented rice varieties and product
The selected pigmented rice and products formulated with dif-
ferent nutritive additives were presented in Plate 1 & 2.

Plate1: Pigmented Rice sample

Plate 2: Formulated products

Physical Parameters 
Physicochemical properties of selected rice variety were evalu-
ated to provide important facts in determining their appropriate 
uses[3]. Moisture content was observed in the product and pre-
sented.
 Moisture Content plays a significant role in determin-
ing the shelf life[4] of food commodities.  Moisture is dependent 
on genetic makeup of varieties, agronomic and climatic condi-
tions as well as processing conditions[5]. The low moisture con-
tent was found in VB1 (5.5 ± 0.2%), whereas the highest mois-
ture content (6.05 ± 0.3%) was observed in VB2 (figure 1).
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Figure 1: Moisture content of the Product

 The results of the present study are well supported by 
the findings of several researchers[6] who found the moisture con-
tent variation from 7 to 11%. Pusa Basmati 1 and Swarnamukhi 
(NLR 145) varieties showed the highest percentage moisture 
Content (11.6 %), while Bhuban variety (7.13%) contained the 
lowest percentage moisture Content. The variation observed in 
moisture content among the products may be attributed to dif-
ferences in the combination of ingredients added to the rice. The 
results suggested that the moisture content found in the present 
study is well within safe limits as in all samples it was below 
10%.

Nutritive Values of the Product
Variation observed in different traditional variety tested with re-
gards to Protein and Carbohydrates content in formulated prod-
uct. Among the product tested the maximum Protein content of 
11.8 ± 0.04 % was observed in VB 5, and minimum of 5.3 ± 0.02 
% in VB 1 (Figure 1).  Awan, 1996[6], studied on protein content 
in different Pakistani varieties reported a range of 7.38 to 8.13% 
protein. These levels of proteins in rice are very essential as pro-
teins form the basic building blocks for cells and tissue repairs 
in the body.
 Analyzing the protein in test genotypes will help the 
nutritionist to assess the protein intake and deficiency of protein 
among the people of rice consuming countries. 
 Rice is the starchy staple food and a major source of 
Carbohydrates. The product VB 1 showed maximum amount 
(74 ± 0.43%) of carbohydrate compare with other trails. The 
high percent Carbohydrate contents of the product signifies high 
level of starch and its show that rice is a good source of energy. 
The results showed in figure 2. 

Figure 2: Protein in formulated products

This study has revealed that the VB product formulation, showed 
considerable amount of nutrients such as Carbohydrate, a good 
source of energy, Protein for body maintenance and the repair 
and replacement of worn out or damaged tissues.

Figure 3: Carbohydrate in formulated products

Evaluation of Bioactive compounds by GCMS
The presence of bioactive compounds in selected products was 
presented in figure 4, and Table 3. Traditional rice varieties are 
rich sources of biodiversity for majority of the agronomic traits. 
The present study on unraveling the phytochemical properties 
of the neutraceutical product from Karung Kavuni through GC-
MS/MS revealed that, remarkable health benefit compounds 
in preventing lifestyle diseases. The functional activities of 
the compounds were ascertained through Dr. Duke’s Phyto-
chemical Database.VB5 possessed antioxidant, hyphocholes-
termic, hepatoprotective, anti inflammatory, cancer preventive, 
and anti microbial compounds like N,N’-di-tert-Butylcarbo-
diimide, n-Hexadecanoic acid, 1,2-benzenedicarboxylic acid, 
9,12-octadecadienoic acid (Z,Z)-, Octadecanoic acid and 2-hy-
droxy-1,3-propanediyl.

Figure 4: Chromatogram for VB5
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Table 3: Evalution of bio active compound in VB5 by GC-MS
S.No. R.time Peak area Compound Structure Mol.wt Mol.formula Biological compound
1 8.733 1.94 N,N’-di-tert-Butylcarbo-

diimide

 

72 C5H12 Anti oxidant and Antimicrobial 
(Avci and Dik, 2014)

2 15.555 15.98 1,2-benzenedicarboxylic 
acid, diethyl

 

178 C10H10O3 Anti-bacterial activity (Yogeswari 
et al., 2012)

3 18.729 3.98 1,2-Benzenedicarboxylic 
acid, diundecyl ester

 

280 C14H16O6 antioxidant, antifungal, antibacte-
rial and antinflammatory proper-
ties (Shalini and Srivastava, 2009)

4 19.620 11.54 n-Hexadecanoic acid

 

156 C9H16O2 Anti oxidant, Cancer Preventive 
and Treatment for cardiovascular 
diseases.

5 20.837 2.94 Trifluoroacetic acid, 
n-tridecyl ester

 

250 C12H17F3O2 Anti inflammatory, antiarthritic 
antimicrobial, anti tumor, antipro-
tozoal and chemo preventive  

6 21.580 13.40 9,12-octadecadienoic 
acid (Z,Z)-

 

282 C18H34O2 Cancer preventive, anti inflamma-
tory and antiarthritic

7 23.510 1.35 Octadecanoic acid, 2-hy-
droxy-1,3-propanediyl

  

Hypocholesterolemic, antiarthrit-
ic, alpha reductase inhibitor, anti-
acne, hepatoprotective

8 23.790 2.11 2,6-Dimethyltridecane-
nitrile  

266 C17H30O2 No Activity Reported

9 28.702 5.06 1,2-benzenedicarboxylic 
acid, diisooctyl

 

418 C26H42O4 No Activity Reported

 The researchers stated that changing the dieting habits from artificially processed to a naturally providing foods having 
high content of bioactive components. Pigmented rice possesses diverse functional properties such as, protection against cyto-
toxicity[7] and possessing antioxidant and scavenging activity higher than white rices and hybrid rice varieties[8]. Flavonoids have 
been reported to expert multiple biological effects such as, anti-inflammatory, anti-allergies, anti-viral and anti-cancer activities[9]. 
Bakiyalakshmi and Sulochana (2010)[10] stated that neutraceutical health mix from Navara rice contains all above said bioactive 
compounds having antidiabetic, antioxidant, and anti-inflammatory, Cancer preventive and antimicrobial activities[11-15]. Hence the 
neutraceutical formulated rice based product will be a healthy food in favor of modern generation and also suit to hope up with 
today’s robotic pattern of life style. As Thanjavur District is the bowl of rice, the present study is intended to study the medicinal 
properties of traditional pigmented rice and Nutraceutical product formulation with the underlining principle, “Food as a Medicine”.
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