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BABSTRACT : Therising prevalence of diabetesis closely associated with industrialization,
urbanization, socio-economic development and changes in the life style. The rice varieties
namely TRY-3, Black Kavuni and Karungkuruvai were selected for the study based on their
popularity, nutritional characteristics and other specific characteristicsin Tamil Nadu. Initialy
the non-diabetic participants were screened by conducting glucose tolerance test by
administering glucose powder available in the market dissolved in potable water containing 50g
of glucose asreference carbohydrate. For theinterventionrice varietiesviz.,, TRY-3, Black Kavuni
and Karungkuruvai containing 50g of carbohydrate in the form flakes and provided to the
healthy participant. The blood glucose level of the participants before administering test food
and during 15", 30™, 45™, 60", 90" and 120" minutes were noted and taken for calculating the
glycemic index. The Carbohydrate and crude fibre content of TRY-3, Black Kavuni and
Karunkuruval were 70.23g and 0.99g, 62.89g and 1.70g and 63.09g and 2.01g, respectively. The
Consumer acceptability of TRY-3 was high than Black Kavuni and Karunkuruvai with valuesare
8.7,8.1and 7.8, respectively. Therecovery percentage of Black Kavuni washigh than Karunkuruvai
and TRY-3 withvaluesare 58 per cent, 55.2 per cent and 53.5 per cent, respectively. Inthe present
study the Glycemic index of black kavuni (53.10) islesser than karunkuruvai (55.50) whicharein
thelow Glycemicfoods. TRY 3hasaGl. of 68.20 whichishigher Glycemicindex than traditional
varieties.
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and significant chronic endocrine disorder
affecting millions of people worldwide. It hasa
profound effect on health, quality of life and financia
burden of both the individual and society. India ranks
first in the diabetic population in the world (Kowsalya
and Preethi, 2008). Therising prevaence of diabetesis

Di etary Diabetesmellitusisthethird most common

closely associated with industrialization, urbanization,
socio-economic devel opment and changesinthelifestyle
(Premakumari et al., 2009). M odificationsfor control of
typell diabetes mellitusincludesadiet highin complex
carbohydrates, protein, fibreand low in fat which do not
cause arapid rise in blood glucose levels. Slower the
rate of carbohydrate absorption, lower istherisein blood
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glucose level and the glycemic index value. Magjor
aterationsinthe glycemicindex and dietary fibre content
of meals had been known to include small but significant
changesin the glucose profile (Vijaya akshmi and Radha,
2006 and Thilagavathy and M uthuselvi, 2010).

Under utilization of traditional rice varieties and
Therapeutic properties of traditional rice varieties not
known. Riceistheleading crop produced and consumed
as a stable food on a large scale in the state of Tamil
Nadu. Thetraditional varietieswith desirabletraitswere
ignored and are cultivated in a minimum area. The
demand for traditional ricevarieties has beenincreasing
year by year with an increased awareness of health
benefits popularly eaten whiterice contai ns higher amount
of available carbohydrate and very low level of essential
micronutrients, leading to the development of Insulin
Dependent DiabetesMéellitus (IDDM) and micronutrient
deficiency. Traditional pigmented ricevarietiesarerich
in dietary fibre, resistant starch, minerals, carotenoids,
flavonoids and polyphenols. Hence, consumption of these
pigmented rice varieties hel pinimproving human health.
The present study has made use of glycemic index to
evaluate the health benefits of two traditional grownrice
cultivars (Black Kavuni and Karungkuruvai) as against
onericevariety TRY 3.

B RESEARCH METHODS

As per the action plan on farm trial (OFT) 2018-
2019, the rice varieties namely TRY 3, Black Kavuni
and Karunkuruval were selected for the study based on
their popularity, nutritional characteristics and other
specific characteristicsin Tamil Nadu. The TRY 3variety
purchased from the ICAR - KVK, Needamangalam,
Tiruvarur district of Tamil Nadu, Black Kavuni and
Karunkuruvai from Pudukkottai Organic Producer
Company (P) Ltd. The Glucometer, Gluco strips and
Electronic weighing balance were used in the present
investigation for the assessment of best variety. The
chemical composition or nutrients of the paddy varieties
like carbohydrate (Dubois et al., 1956) and crude fibre
(IS 12711: 1989 Reaff, 1994) were analyzed. The
procured paddy varietieswere processed into flakesand
it wasstored in air tight container. The processed flakes
were subjected to sensory evaluation for their
organoleptic properties by apanel of 25 membersusing
anine point hedonic scale (Wattset al., 1989). The score
card was used for the evaluation and the mean score
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was obtained for al the characters. The human study
protocol was followed as per the ethical committee of
TNAU, Coimbatore. The data collected from all
experimentswerereplicated two timesand al thevalues
were expressed as mean + SED.

The Subjects between the age group (25-40) were
selected randomly from Miratunilai Village, Arimalam
Block, Pudukkottai. Initial screening was done by
studying their general profile and written informed
consent was obtained. A detailed questionnaire was
developed with the help of nutrition experts. The data
was collected by personal interview method. The
questionnaire included various aspects such as general,
Disease history, Dietary pattern and food habits. Food
consumption pattern was assessed by 24 hours recall
method. Biochemical parameterslike blood glucoselevel
was observed before and after the intervention period
using prodigy preferred glucometer with blood glucose
test strips. In the present trial the glycemic index of rice
varieties were assessed in the healthy volunteers
containing 50g of available carbohydrate. Initially the
participants were screened by conducting glucose
tolerancetest by administering glucose powder available
inthe market dissolved in potablewater containing 50 g
of glucose as reference carbohydrate. For the
intervention one popularly eaten rice (TRY 3) and two
traditional rice varieties viz., Black kavuni and
Karungkuruvai containing 50g of carbohydrateintheform
of flakes and provided to the healthy participant. The
blood glucose level of the participants before
administering test food and during 15", 30", 45%, 60™,
90" and 120" minutes were noted and taken for
calculating the glycemicindex.

B RESEARCH FINDINGS AND DISCUSSION
The Sensory Characteristics of the rice flakes are
presented in Table 1. The colour and appearance of TRY-
3, Black Kavuni and Karunkuruvai were 9.0, 9.0 and
8.0, respectively. Theflavor and texture of TRY-3, Black
Kavuni and Karungkuruvai were9 and 9, 9 and 9 and 8
and 8, respectively. The taste and overall acceptability
of TRY-3, Black Kavuni and Karunkuruvai were 9 and
9, 9 and 9 and 8 and 8, respectively. Feeding trials of
paddy flakesaregiveninTable2. The Glycemicindex is
defined asthe incremental areaunder the blood glucose
response curve of a 50g carbohydrate portion of test
food expressed as aper cent of the responseto the same
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amount of carbohydrate from a standard food taken by
the same subject. The glycemic index (Gl) isaranking
of foods based onthe postprandia blood glucoseresponse
compared with a reference food, e.g. white bread or
glucose (Foster-Powell et al., 2002).

Thenutritional compositions of the paddy varieties
are presented in Table 3. The Carbohydrate content of
TRY-3, Black Kavuni and Karunkuruvai were 70.23g,
62.89g and 63.09g, respectively. The crudefibre content
of TRY-3, Black Kavuni and Karunkuruvai were 0.99g,
1.70gand 2.01g, respectively. Fivetrialswere conducted
for each variety. The consumer acceptability, recovery
percentage and benefit cost ratio of the paddy varieties
arepresented in Table 4. The Consumer acceptability of
TRY-3 was high than Black Kavuni and Karunkuruvai
with values are 8.7, 8.1 and 7.8, respectively. The

Recovery Percentage percentage of Black Kavuni was
high than Karunkuruvai and TRY-3 with values are 58
per cent, 55.2 per cent and 53.5 per cent, respectively.
The benefit cost ratio of Black Kavuni was high than
TRY-3 and Karunkuruvai with valuesare 1.29, 1.16 and
1.05, respectively.

The glycemic index of paddy varietiesis given in
Table 5. The glycemic index of traditional rice black
kavuni (53.10) is lesser than the other traditional rice
karunkuruvai (55.50) which areinthelow glycemicindex
food. Onthe other hand TRY 3 popularly consumed rice
in Tamil Nadu has a glycemic index of 68.20 which is
higher glycemic index than traditional varieties. Higher
isthe Gl index for rice under study, higher the chance of
developing Type Il diabetics. The low Gl indexed food
isidea for Type Il diabetic patients. The Pre prandial

Tablel1: Mean valuefor sensory evaluation of rice flakes

Sensory characteristics

Variety

Colour and appearance Flavor Texture Taste Overall acceptability
TRY 3 9 9 9 9
Black kavuni 9 9 9
Karunkuruvai 8 8 8

Table 2 : Feeding trials of paddy flakes

Group Product Non-diabetic volunteers (Nos) Test carbohydrate (g)
Group | Standard glucose 5 50.0
Group Il TRY 3 5 712
Group |11 Black Kavuni 5 79.6
Group IV Karungkuruvai 5 79.3

Table 3 : Nutrient content of paddy varieties

Technology option Variety No. of trials Carbohydrate (g/100 g) Crudefibre (/100 g)
T, TRY 3 5 70.23 0.99
T, Black Kavuni 5 62.89 170
Ts Karungkuruvai 5 63.09 201

Technology option

Variety

Consumer acceptability

Table4 : Consumer acceptability, recovery per centage and benefit cost ratio

Recovery percentage

BCR

T1 TRY 3 8.7
T, Black Kavuni 8.1
Ts Karungkuruvai 7.8

53.5% 116
58.0 % 1.29
55.2 % 1.05

Table5 : Theglycemic index of paddy varieties

Technology option Variety Pre-Prandial glucoselevel  Post-Prandial glucose level Glycemic index
T. TRY 3 83.50 128.21 68.20
T, Black Kavuni 65.47 114.10 53.10
Ts Karungkuruvai 68.16 119.73 55.50
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glucose level of T,and T, was 65.47 and 68.16, which
was|ower than T, (83.50), respectively. The Post prandial
glucoselevel of T,and T,was 114.10 and 119.73, which
waslower than T, (128.21), respectively. Thetraditional
varieties contained higher dietary fibre which exerts a
hypoglycemic effect. The glycemic response was low
in black kavuni followed by karungkuruvai and TRY 3.

Inclinical trials of dietswith low glycemicindices,
improved blood glucose control was seen when diet
glycemic index was reduced by 12 to 40 per cent
(Wolever et al., 1994). Opperman et al. (2005) state
that thelow glycemicindex diet reduced tota cholesterol
and improved the overall metabolic control of diabetes.
Diabetic patients have been advised recently to increase
their carbohydrate consumption in order to decrease fat
intake and hopefully the risk of cardiovascular disease.
Sartovelli and Cardoso (2006) stated that eating diet rich
in whole grain cereals and low refined grains were
beneficial in the prevention of diabetes.

Mitra and Bhattacharya (2006) found that rural
diet isdiabetogenicin nature, increasein protein content
in the diet was easier to comply and more satiating. It
caused reduction of abdominal fat in males. Alima et
al. (2006) indicated that high calorie consumption is
associated with the devel opment of disordersin glucose
metabolism leading to diabetes mellitus. By the opinion
of Ward and Anderson (2007) intake of vitamin-E, a
maj or lipid soluble dietary anti-oxidant reduces risk of
type-11 diabetes and hypertension and blood pressure
which in turn reduced the risk of cardiovascular
diseases. Rizkalla and Loromiguiere et al. (2007)
studied that increased intake of fiber rich foods
decrease the prevalence of diabetes mellitus among
young adults.

Kalaiselvan and Chelvi (2018) reported that the
glycemicindex of afood isone of the componentswhich
determine the blood glucose level after it isinjected in
the human system. Initially the participants were
screened by conducting glucose tolerance test by
administering glucose powder available in the market
dissolved in potable water containing 50 g of glucose.
For theintervention one popul arly eatenrice (BPT, 5204)
and two traditional ricevarieties viz., Kichilisambaand
Mapillisamba containing 50 g of carbohydrate were
cooked with salt and provided to the healthy participant.
The blood glucose level of the participants before
administering test food and during 15", 30", 45", 60",
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90" and 120™ minutes were noted and taken for
calculating the Glycemic index. In the present study the
Glycemic index of traditional rice mapillai samba rice
(48.60) is lesser than the other traditional rice Kichili
sambas (52.40) which arein the medium Glycemic index
food. On the other hand the Glycemic index of BPT
5204 popularly consumed rice in Tamil Nadu has a
Glycemicindex of 72.10whichisinthehigher Glycemic
index level.

Vijayakumar and Vijayal akshmi (2018) reported that
the traditional rice cultivars were tested for glycemic
index and associated attributes against IR 20 as check.
Two traditional rice cultivars were identified and
subjected to the assessment of Gl. They are Red Kavuni
rice cultivar and Kaattuvanam rice cultivar. Theresults
shown that the traditional rice cultivars have recorded
low Gl as compared to that of IR 20. However,
Kaattuvanam cultivar hasturned out to have the lowest
Gl (51.82) followed by Red Kavuni (53.48) and IR 20
(71.64). The observed inverse relation between fiber
content and GI has further confirmed that K aattuvanam
cultivar has higher fibre (3.1g) content with lower Gl
than Red Kavuni and IR 20.

Conclusion:

The Glycemic index had positive effect in humans
for traditional varieties, which waslower than the TRY
3 Variety. The estimated glycemic index of traditional
varieties was lower compared to TRY 3 Variety. The
traditional varieties contained higher dietary fibrewhich
exerts a hypoglycemic effect. The glycemic response
waslow in black kavuni followed by karungkuruvai and
TRY 3variety. Thetraditional varietiesbased flakesand
their products had good source of nutritious and
therapeutic value and involved low cost of production.
According to these results, it could be suggested that
traditional rice possibly possess beneficial effects for
health since they tend to be digested slowly compared to
thelatest highyielding ricevarieties.
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