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Abstract- Five oat varieties namely HJ-8, HFO-114, 0S-6. 0S-346 and Kent were examined for their antioxidant activity and nutritional properties. Among the studied
varigties, variety 0S-346 was shown to be a good source of total phenolic content and DPPH radical scavenging activity. This variety also exhibited highest amount of
in vitro protein digestibility (63.53%), in vitro starch digestibility (52.63mg maltose released /g meal) and total dietary fibre as compared to other varieties.
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Introduction

Oats (Avena sativa L.) rank sixth in the world cereal production statistics following
wheat, maize, rice, barley and sorghum [1]. Oats are excellent source of different
dietary fibre compound of mixed linkage (1—3), (1—4) B-D glucan, arabinoxylans
and cellulose. Soluble fibre of oat has been reported to reduce elevated blood
cholesterol, triglycerides and glucose levels and thereby reducing the risk of
degenerative diseases [2, 8], whereas insoluble dietary fibre helps in preventing
the colorectal cancer [14]. Oats contain relatively high level of protein, minerals,
lipids (unsaturated fatty acids), vitamins, antioxidants (avenanthramides,
tocotrienols and tocopherols) and phenolic compounds (20,25 Qats may also
provide a useful substitute for wheat products in patients suffering from celiac
disease [26,16]. The incorporation of oats into a gluten free diet which diversifies
the celiac diet and also provides high fibre, vitamins, minerals, antioxidants and
phytochemicals. The enrichment of gluten free products with dietary fibres has
proved to be necessary, since it has been reported that celiac patients generally
have a low intake of fibres attributed to their gluten free diet [13,16]. Oats has
recently attracted research and commercial attention mainly due to its high
content of B-glucans and compounds with antioxidant activity. Now-a-days,
scientists keep on working on cereal crops to develop new varieties. Different
varieties differ in their nutritional content. Not much nutritional data is available on
these varieties of oats so, this research work was carried out with the objective to
assess the nutritional properties of various oat varieties.

Material and Methods

Seed samples of five oat varieties namely HJ-8, HFO-114, 0S-6, 0S-346 and
Kent were procured in a single lot from the Forage Section of the Department of
Genetics and Plant Breeding, CCS Haryana Agricultural University, Hisar. The
grain samples were cleaned, made free of dust, dirt and foreign materials. Half of
the seed samples were ground in an electric grinding mill and stored in plastic
containers at room temperature for further analysis.

Total phenolic content and antioxidant activity using DPPH
Total phenolic content was estimated by the method of Singleton and Rossi [19].
DPPH free radical scavenging activity was measured using DPPH [7].

In vitro starch and protein digestibility

Starch digestibility (in vitro) was assessed by employing pancreatic amylase and
incubating at 37C for 2 hours. Liberated maltose was measured colorimetrically by
using dinitrosalicyclic acid reagent [18]. Protein digestibility (in vitro) was assessed
by employing pepsin and pancreatin [12]. The nitrogen contents of the sample and
the undigested residue were determined using automatic KEL PLUS [3]. The
digested protein of the sample was calculated by subtracting residual protein from
the total protein of the sample.

Protein digestibility (%) = Soluble protein N/ Total protein Nx100
Dietary fibre
Total dietary fibre was analyzed enzymatically according to the method of Furda
4].
Statistical Analysis
The data were statistically analyzed for analysis of variance to determine the
critical difference (CD) among different varieties [17].

Results and Discussion

=

Table-1 Antioxidant activi

of different oat varieties (on dry matter basis)
Total phenolic contents (mg DPPH free radical scavenging

Varieties

GAElg) activity (%)
HJ-8 1.80£0.08 10.90£0.37
HFO-114 2.25:0.13 13.70£0.63
056 1.85£0.02 12.86+0.52
05-346 260017 15.90£0.28
Kent 2.55:0.11 14.83:0.44
CD (P<0.05) 0.38 150

The results regarding total phenolic content and DPPH free radical scavenging
activity of different oat varieties are presented in [Table-1]. Total phenolic contents
of five oat varieties ranged from 1.80 to 2.62 GAE/q, respectively. The highest and
lowest being observed for variety 0S-346 and HJ-8, respectively. Variety HJ-8 vs

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 9, Issue 28, 2017

||BioinfoPublications||

4366



Antioxidant Activity and Nutritional Properties of different Oat (Avena sativa L.) Varieties

0S-6, 0S-346 vs Kent were not differed significantly in total phenolic contents.
Total phenolic contents reported to be 1.74 to 2.68 mg GAE/g in different oat
varieties [15]. These results are in agreement with the present results. Other
workers also reported similar results [5]. DPPH scavenging activity of five oat
varieties ranged from 10.90 to 15.90 %, with varieties HFO-114 vs 0S-6 and 0S-6
vs Kent showing non-significant difference whereas other varieties differed
significantly. Similarly, antioxidant activity of different oat varieties reported to be
11.9 t0 15.3% [15]. These results are in lines of present study. There is significant
positive correlation between total phenolic content and the antioxidant activity
(DPPH) in whole oat flour [9].

Table-2 In vitro digestibilit

Varieties

of different oat varieties (on dry matter basis_)
In vitro protein In vitro starch digestibility

digestibility (%) (mg maltoselg)
HJ-8 59.70+0.90 45.46+0.40
HFO-114 60.23+1.28 49.33+0.75
0S-6 55.50+1.18 47.601.42
08-346 63.531.27 52.63+ 1.29
Kent 62.60+1.21 50.33+ 0.49
CD (P<0.05) 2.11 2.08

Values are mean + SE of three independent determinations

In-vitro digestibility of different oat varieties are presented in [Table-2]. In-vitro
protein and starch digestibility varied from 55.50 to 63.53% and 47.60 to 52.63 mg
maltose released/g meal among different oat varieties. The highest and lowest in
vitro protein and starch digestibility were observed with variety 0S-346 (63.53%
and 52.63 mg maltose/g meal). Varieties HJ-8 vs HFO-11, 0S-346 and Kent
differed non-significantly whereas variety 0S-6 differed significantly (P<0.05) with
other four oat varieties. Other workers also reported similar results of in - vitro
digestibility in different oat varieties [22,10, 6].

Table-3 Dietary fibre content (%) of different oat varieties (on dry matter basis)

Varieties ‘ Total dietary ~ Soluble dietary Insoluble dietary

fibre fibre fibre

HJ-8 10.560.40 6.13+0.08 4.40£0.20

HFO-114 10.80+0.49 6.360.09 4.50£0.15

0S-6 11.500.37 6.43+0.34 5.13+0.12

08-346 13.100.32 7.40£0.12 5.76+0.17

Kent 12.13£0.69 6.60+0.11 5.13£0.20

CD (P <0.05) 1.52 0.57 0.56

Values are mean + SE of three independent determinations

Dietary fibre content of five oat varieties are presented in [Table-3]. Total, soluble
and insoluble dietary fibre content varied from 10.56 to 13.10, 6.13 to 7.40 and
4.40 to 5.76 %, respectively in five oat varieties. Among them, variety 0S-346
exhibited highest amount of total, soluble and insoluble dietary fibre content and
variety HJ-8 had lowest. Usman et al. (2010) reported 12 % total dietary fibre in
whole oat grain flour. Oat contains 10.6 % of dietary fibre which are in lines of
present study [11]. Other workers also reported similar results of dietary fibre[17,
24],

Conclusion

It may be concluded from the present study that the variety 0S-346 exhibited
higher antioxidant activity, in vitro digestibility of protein and starch and dietary
fibre contents. Hence, in further study, flour from this oat variety can be used for
making breakfast cereals and bakery products. The developed functional foods
could be beneficial for human consumption.
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