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Abstract

This study aims to evaluate the nutritional evaluation of maize- oat- tulsi- leaves and their blend
flours. The blend flour prepared with maize, oat and tulsi leaves. Six types of blend flour were
prepared. Type 1, Type-Il, Type Il blend flour was prepared from maize: oat in ratio 85:15, 70:30
and 55:45 (W/W) and Type IV, Type V, Type VI blend flour was prepared from maize: oat: tulsi in
ratio of 80:15:5, 65:30:5 and 50:45:5(W/W). Whole flours of QPM (QPM mixture), oat (HJ-8), tulsi
leaves and different types of blend flours were studied for their proximate composition, sugars and
starch. Oat flour had significantly (p<0.05) higher crude protein, crude fat, crude fiber and ash
contents than maize. Tulsi leaves powder was found to have significantly (p<0.05) higher crude fiber
and ash than oat and maize flour. In term of sugars, total soluble sugars and non- reducing sugars
was significantly higher in maize flour than oats and tulsi leaves. Study revealed that crude protein,
crude fat, crude fiber and ash content was significantly higher in Type-Il1l (Maize:Oat 55:45) and
Type-1V (Maize:Oat:Tulsi 50:45:5) blend flour as compared to other Types. Crude fiber content of
blend flours ranged from 2.54 to 3.58 percent which increased significantly (P<0.05) upon
supplementation of tulsi leaves and increased level of oat flour. Whereas total carbohydrate content
was significantly higher in Type-I (80.29%) and Type-IV (79.63%) blend flours. There was significant
difference (P > 0.05) recorded for sugars and starch content of different blend flours with or without
addition of tulsi leaves. Total soluble sugar and starch content was higher in Type-I and Type- IV
blend flour whereas reducing sugar content was significantly higher in Type-Ill and Type-VI blend
flour.
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Introduction

Cereals are the most important source of the
world’s food and have significant impact in
human diet throughout the world (Adebayo et
al., 2010). These cereals can supply sufficient
qualities of carbohydrates, fat, protein and many
minerals, but diet consisting primarily of cereals
is high in carbohydrate and deficient in vitamins
and protein. The main cereals grown in India are
wheat, rice, maize, millet and sorghum. Maize
(Zea mays L.) is the third most important cereal

crop and major source of energy (starch),
protein and other nutrients for human (Jompuk
et al., 2011). Maize is utilized in the preparation
of many traditional, bakery, and extruded
products.

Oat ( Avena sativa), another major millet crop
of India is becoming more and more popular as
part of a functional food. While oats are suitable
for human consumption as oatmeal and rolled
oats, one of the most common uses is as
livestock feed. Oats are grown throughout the

Available online:http://internationaljournalofresearch.org/

Page |22


mailto:nutannarwal@gmail.com
mailto:nutannarwal@gmail.com

International Journal of Research

~ 4

International Journal of Research (1JR)

& %‘ -JR e-1SSN: 2348-6848, p- ISSN: 2348-795X Volume 2, Issue 10, October 2015
Available at http://internationaljournalofresearch.org

temperature zones. Oat products are well
accepted in human nutrition. Compared with
other grains, the nutritive value of oat contains
high concentration of protein with beneficial
amino acid composition, advantageous profile
of fatty acids, with high amount of PUFA, and
excellent source of different dietary fiber,
starch, phenolic compounds, minerals, vitamins
and antioxidants ( Sadiq Butt et al. 2008,
Peterson, 2001; Panfili et al. 2003). Oat protein
is nearly equivalent in quality to soya protein
which has been shown by the WHO (2003) to
be equal to meat, milk and egg protein.

Tulsi (Ocimum tenuiflorum) is an aromatic plant
belongs to family Lamiaceae which is native
throughout the old world. Tulsi also contain
sufficient quantity of antioxidants and fixed oil
i.e Oleanolic acid, Eugenol, Carvacrol, Linalool
and B-caryophyllene. Tulsi can be effective for
diabetes treatment by reducing blood glucose
levels and can also reduce significantly the total
cholesterol levels, protection from radiation and
cataracts, anti-hyperlipidemic and cardio-
protective effects.

Despite a recent advance in formulation of non-
wheat flour from maize-oat combination, with
or without addition of tulsi leaves powder, such
as biscuit, cake and pasta. This study is one of
the efforts to promote the use of blend flours in
which flour from quality protein maize and oat
with high protein content was used to produce
protein-enriched blend flour. Thus, the aim of
this study to investigate the proximate
composition, sugars and starch content of grains
flours and different composites of maize-oat-
tulsi leaves blend flours.

Material and Method

Procurement of material:

The seeds of QPM mixture (quality protein
maize) was procured from experimental farms at
Regional Research Station, CCS HAU, Uchani,

Karnal, oat ( Avena sativa) from Forage section,
tulsi (Ocimum sanctum L.) leaves procured from
section Medicinal Aromatic and Underutilized
Plants Section, Department of Genetics and
Plant Breeding, College of Agriculture,
Choudhary Charan Singh Haryana Agriculture
University, Hisar.

Processing of grains

The tulsi leaves were trimmed in order to
remove any dead or spoiled part. Than washed
and freeze dried at -40 C° temperature and stored
in clean and hygienic condition for further use.
The dried unprocessed samples of maize and oat
were ground to fine powder in an electric grinder
and then stored in plastic containers at room
temperature for future use.

Preparation of blend flours

Ground unprocessed maize, unprocessed oat
flour and dried tulsi leaves powder were used to
prepare blend flour. Six types of blend flours
were prepared. Type I, Il and Il blend flours
were prepared from maize: oat in ratio 85:15,
70:30 and 55:45 (W/W), Type IV, V and VI
blend flours were prepared from maize: oat: tulsi
leaves in ratio of 80:15:5 65:30:5 and
50:45:5(W/W). The resultant blends were passed
through 60 mesh size sieve to obtain uniform
mixing.

Determination of proximate composition

Moisture in the samples was calculated by
employing the standard methods of analysis
(AOAC, 2000).Crude Protein was estimated
using micro-kjeldahl method with KELPLUS
nitrogen estimation system. Crude fiber, ash and
total carbohydrate was estimated by the standard
method of analysis (AOAC, 2000). Crude fat
was estimated by standard method (AOAC,
2000) using soxhlet extraction apparatus.
Determination of sugars and starch content
Total soluble sugars
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Total soluble sugars other than starch were
extracted according to the procedure of Cerning
and Guilhot (1973) and estimated by using the
method of Yemm and Willis (1954). Reducing
sugars were estimated by using Somogyi’s
modified method (Somogyi, 1945). The amount
of non-reducing sugar was calculated as the
difference between total soluble sugars and
reducing sugars.

Starch

Starch from the sugar free pellet was estimated
by using the method of Clegg (1956).

Statistical analysis: The obtained data were
statistically analysed using ANOVA and t-test.

Results and discussion

Results of proximate composition of maize,
oat and tulsi leaves are presented in Table-.1
Moisture content of maize and oat varied from
6.69 to 8.93 percent (Table 2). Bhutta et al.,
(2010) also reported much higher values of
moisture content (14.9) percent in maize
whereas, moisture content in oat (8.93 percent)
is in agreement with the results reported earlier
by Kaur et al. (2014). The tulsi leaves had
highest moisture content i.e 83.57percent (fresh
weight basis). Findings of the present study are
in association with the results reported by
Sarfraj et al., (2011) and Tewari et al. (2012),
which stated that moisture content of 86.35
percent and 93.3 percent was present in tulsi
leaves. Crude protein content of the maize and
oat was in range of 11.58- 12.05 per cent
respectively. Significant (P<0.05) difference
was observed in crude protein content of maize,
oat and tulsi leaves. The protein content (11.57
percent) observed in maize (Table 1) was
similar to that reported earlier by Nagi et al.,
(2005) who also found 8.14-11.30 percent
protein in maize. Crude fat content of maize, oat
and tulsi leaves varied significantly (P<0.05)
from 1.2 per cent to 3.26 per cent. Highest
amount of crude fat was found in oat (3.26 %)

and lowest in tulsi leaves (1.2 %). Findings of
present study regarding crude fat content i.e
(3.27 and 6.9 percent) are similar to those
reported by Masih et al. (2013) and Ahmad et
al. (2014). Highest amount of crude fibre was
present in tulsi leaves (6.79%) followed by oat
(3.47%) and maize (2.38%). Crude fibre (2.38
percent) reported in the present study was
similar to that reported by Nagi et al., (2005)
who found 2.19-2.43 percent in maize. Ash
content of maize, oat and tulsi leaves was
observed as 1.3, 1.93 and 9.46 percent,
respectively. Total carbohydrate content of
maize, oat and tulsi leaves varied significantly
(P<0.05). Maximum amount of total
carbohydrates was present in maize (82.07 %)
and minimum amount was observed in tulsi
leaves (71.78%). Cisse et al. (2013) showed

similar total carbohydrate content (83.70
percent) in maize.
Sugar

The results of total soluble sugar, reducing sugar
and non-reducing sugar content of grains and
tulsi leaves are depicted in Table 2. Total
soluble sugar content in maize, oat and tulsi
leaves was observed as 2.31, 1.68 and 1.71
0/100g, respectively. Significantly (P<0.05)
higher total soluble sugar content was observed
in maize followed by tulsi leaves and oat.
Reducing sugar content of maize, oat and tulsi
leaves ranged from 0.38, 0.50 and 0.26 g/100g,
respectively. Maximum amount of non-reducing
sugar content was found in maize (1.92 g/100q)
and minimum amount was observed in oat (1.18
0/100g). Arya (2002) reported that total,
reducing and non-reducing sugar contents in
maize ranged from 1.23, 0.92 and 0.31 g/100g,
respectively. Maize had highest amount of
starch content (69.1 ¢g/100g) followed by oat
(67.47 g/100g) and tulsi leaves (5.09 g/1009).
These findings are quite similar to the values
reported by Arya (2002), Yadav and Yadav
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(2002) who found 70.44 percent and 68.15 to
71.67 per cent starch in maize.
Proximate composition of grain blends flours
Results of proximate composition of maize, oat
blend flours indicating (Table 3) that moisture,
crude protein, crude fat, crude fiber and ash
content in Type-l blend flour was 7.13, 11.63,
3.53, 2.54 and 2.0 percent which increased
gradually and significantly on increasing the
level of oat flour supplementation whereas total
carbohydrate content was decreased
significantly with increasing the level of oat
flour. Kadam et al (2012) observed that
proximate composition of blend flour (wheat
flour, chickpea flour, soy flour and methi leaves
powder) contained higher amount of protein, fat,
fibre, ash and carbohydrates. This study was
agreement with the findings of (Adeoti et al.
2013) observed that addition of cirina forda
flour to maize flour increased the protein
content and fat content of the blends while, the
carbohydrate content of the blend was
significantly lower to that of the control sample.
In case of tulsi supplemented blend flours crude
protein, crude fat, crude fiber and ash content
was increased gradually with increased
supplementation of oat flour and tulsi leaves
powder whereas, total carbohydrate content was
decreased with increasing the level of oat flour.
Mamilla and Khan (2011) reported that
composites mixture (safflower petals, curry
leaves, tulsi leaves and amla) contain highest
amount of crude fiber, calcium, iron and lowest
amount of fat content.
Sugar

Table 4 depicts the total soluble sugar,
reducing sugar, non-reducing sugar and starch
content of grain flour blends. Total soluble
sugar of blend flours ranged from 1.19 to 2.21
9/100g, being highest in Type-lI blend flours
(2.21 g/100g). A non-significant difference was
found between Type-l, Type-ll whereas, a
significant difference was observed in Type-I

and Type-Ill blend flours with respect to their
total soluble sugar content. A significant
difference (P<0.05) was observed in tulsi leaves
supplemented blend flours with respect to their
total soluble sugar content. Reducing sugar
content of flour blends ranged from 0.38 to 0.48
9/100g. The Type-VI blend flours had highest
reducing sugar content whereas, Type-lI had
lowest reducing sugar content. Type-l and
Type-IV had almost similar reducing sugar
content (0.38 and 0.39 g/100g), respectively.
Non-reducing sugar of Type-l, Type-Il, Type-
11, Type-1V, Type-V and Type-VI blend flours
was 1.83, 1.72, 156, 1.80, 1.67 and 1.52
0/100g, respectively. As the supplementation of
oat flour and tulsi leaves powder increased, the
content of non-reducing sugars was found to be
decreased. Starch content of blend flours varied
from 65.15 to 68.83 ¢g/100g. The Type-I blend
flour (68.839/100g) had highest content of
starch followed by Type-11 (68.609/100g),
Type-l111  (68.35 @/100g), Type-1IV (65.63
0/100g) and Type-V blend flours (65.39 g/100g)
whereas, Type-VI blend flour had lowest
content of starch.

Summary

This study revealed the proximate composition
and sugar content of different grain flours, tulsi
leaves and blend flours. Results of proximate
composition and sugars of raw ingredients
showed that oat flour contained highest amount
of crude protein (12.05%) and crude fat (3.26%)
whereas, crude fiber (6.79%) and ash (9.46%)
content was maximum in tulsi leaves. Higher
amount of total carbohydrate (82.07%) was
observed in maize. Maximum amount of total
soluble sugar (2.31 @/100g), non- reducing
sugars (1.92 g/100g) and starch (69.1 g/100g)
was observed in maize and reducing sugar (0.50
0/100g) was found maximum in oat. The results
of blend flours indicated that moisture (7.30 and
7.34%), crude protein (11.78 and 11.25%),
crude fat (4.13 and 4.02%), crude fiber (2.84
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and 3.58%), ash (2.60 and 2.86%) content was
significantly higher in Type-Ill and Type-VI
blend flours. Total soluble sugar, non-reducing
sugar and starch content was observed
maximum in Type-1 and Type-IV blend flour
while reducing sugar content was higher in
Type-I11 and Type-VI blend flour due to
increasing the level of oat flour.
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Table 1: Proximate composition of grains and tulsi leaves (%, dry weight basis)

Grain/Variety Moisture Crude

(raw) (%) protein (%)
(%)

Maize 6.69+0.29 11.58+0.03

Oat 8.93+0.24 12.05+0.02

Tulsi leaves 83.57+0.06* 0.75+0.05

CD (P<0.05) 0.76 0.03 0.44

Crude fat

2.66%0.22
3.26+0.03
1.2+0.05

Crude Ash (%) Total

fibre (%0) carbohydrates
(%)

2.38+0.03  1.3+0.06 82.07+0.18

3.47+0.06  1.93+0.06 79.27+0.09

6.79+0.03 9.46+0.05 71.78+0.05

0.01 0.19 0.42

*Moisture content on fresh weight basis

Values are mean + SE of three independent determinations
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Table 2: Sugar and starch content of grains and tulsi leaves (g/100g, dry weight basis)

Grain (raw) Total soluble Reducing Non-reducing Starch
sugars sugars sugars

Maize 2.31+0.01 0.38+0.01 1.92+0.03 69.1+0.05

Oat 1.68+0.09 0.5040.02 1.18+0.01 67.47+0.02

Tulsi leaves 1.71+0.09 0.26+0.01 1.44+0.03 5.09+0.01

CD (P<0.05) 0.03 0.05 0.03 0.12

Values are mean + SE of three independent determinations

Table 3: Proximate composition of grain blends flours (%, dry weight basis)

Flour Moisture  Crude Crude fat  Crude Ash Total

blends protein fibre carbohydrates

Maize : oat

Type-l (85 7.13+0.4 11.63+0.03  3.53+0.06 2.54+0.06 2+0.04 80.29+0.06

: 15)

Type-l1I 7.2+0.2 11.71+0.07  4+0.05 2.71+0.06  2.26£0.06  79.31+0.08

(70 : 30)

Type-l1lI 7.30+0.73  11.78+0.03  4.13+0.03  2.84+0.02 2.6+0.04 78.64+0.04

(55:45)

CD(P<0.05) 1.81 0.01 0.18 0.04 0.13 0.22

Maize : oat : tulsi leaves

Type-1V 7.15%0.3 11.17+0.03  3.50+0.03  3.26+0.07 2.39+0.01  79.63+0.03

(80:15:5)

Type-V 7.23+0.9 11.19+0.03  3.81+0.05 3.41+0.09 2.53+0.06 79.05+0.08

(65:30:5)

Type-VI 7.34%0.6 11.25+0.03  4.02+0.03  3.58+0.07 2.86+0.02  78.42+0.02

(50:45:5)

CD(P<0.05) 2.32 0.01 0.14 0.02 0.13 0.19

Values are mean + SE of three independent determinations
Table 4: Sugar and starch content of grain blends flours (g/100g, dry weight basis)

Flour blend Total soluble Reducing Non-reducing Starch
sugars Sugars sugars

Maize : oat

Type-I (85 : 15) 2.21+0.05 0.38+0.01 1.83+0.01 68.83+0.02

Type-I1 (70 : 30) 2.14+0.07 0.41+0.02 1.7240.07 68.6+0.06

Type-I11 (55 : 45) 2.03+0.02 0.46+0.04 1.56+0.05 68.35+0.02

CD(P<0.05) 0.15 0.08 0.18 0.07

Maize : oat : tulsi leaves

Type-1V (80 :15:5) 2.18+0.05 0.39+0.07 1.80+0.07 65.63+0.06

Type-V (65 : 30 :5) 2.08+0.04 0.43+0.01 1.67+0.01 65.39+0.01

Type-VI (50 : 45 :5) 1.99+0.01 0.48+0.03 1.52+0.05 65.15+0.07

CD(P<0.05) 0.01 0.15 0.14 0.14

Values are mean + SE of three independent determinations
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