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Abstract :

The effect of extrusion on the colour, betalain and antioxidant (ramcal scavengmg) properties
of yellow maize-beetroot snack was determined. Beetroot were washed, peeled, sliced and
dried‘in clehydrator at 45°C for 18 h. The dried slices were milled and packaged in air tight
container. Beet root flour was added to corn flour at different proportions (5, 10, and 15 %).
The ﬂours were extruded using fabricated extruder and colour,rbetalain and DPPH radical
scavenging aclivities were determeined. Beetroot was added to. ye]low maize using varying
proportion of 5:100, 10:90, 15: 85 and 20:80. There were significant differences in L* values
(73.51 to 53.61) of the extruded snacks. A range of 10.09 to 0.26 was obtained in the
betacyamn content,  while the radical scavenging activities with the ‘highest obtained in
(39. 35) 15% and the least (10.1) was obtained in 100% flour.

Introductlon

" Beetroot (Vulgaris ruba L.) is' a crop belonging to the family chenopodzeacea having bright
crimson color: It’s known by several names such as beet, spinach beet, white beet, chukander
(India), garden beets etc. Ravichandran et al. (2013) reported that red beetroot has high
concentration of betalains which are used as food colorants and food additives as a result.of
their :health promoting properties. . Betalains are class of red and yellow indole-derived

“— ——

pigments found in the plant- of cryophyllase, where they.replace anthocyanin pigments. =~
Betalains exhibit broad pH stability which are suited for low-acid foods where coloring with

anthocyanin is usually not pessible (Stintzing and Carle, 2004). Beetroot.can be eaten raw,
boiled, steamed and roasted. However; it is a rich source of minerals, antioxidants, vitamins,
fiber and natural dyes (Ingle et al., 2013). According to Tesoriére et al. (2005) and Kanner et
al. (2004) betalains is natural antioxidants that may provrde protection against ox1dat1ve
stress-related disorders. :

Processing of; red beetroot before consumpnon was observed to influence the 5tab1l1ty of
betalains whlon affects the accep‘fablhty and health properties (Ravichandran et al; 2013).
Red beetroot ‘had ‘been incorporated into food products such as ‘biscuits, tomato paste and
cookies (Ibraheem et al., 2015; Sahni and Shere 2016; Ingle et al., 2017). This, paper

'mvesugatcd the effect of extmsron on colour betalain and antioxidant p1opert1es of yellow ,

ma12e beetroot snack.

Materlals and Methods

Fresh deep red beetroot was purchased from Bukuru market, Jos, Plateau State while yellow
maize (P4226 variety) was obtained from Root and Tuber Expansion Programme, Ajase-Ipo,
Kwara state. The beetroots were washed, peeled, thinly sliced and dried in dehydrator for 18
h. Dried beetroot chips were kept in air tight plastic container. Maize was dry cleaned and
milled using ‘attrition milling machine into flour, sieved and packed before used. Beetroot

-l

proportions (3, 10 and 15%) were added to com flour. The formulated flours were emmdedv'—

usmo fabncated extruder. Methods ‘of Hsu ef al. (2003) was used f01 colou1 analysis using
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colorimeter (WN. 18 FRU model) and method of Ravichandran et al. (2013) were used for : |
DPPH scavenging:activity and betalain determination. : 1 '

Résults and Discussion
Results obtained for colour of the blends o

5.31; and b*: 23.93 t0°21.92): Sample E, had the hi

Tl'%e flour blends showed variation in the co
obtained in Es. The extruded snacks had a range of L*

f beetroot and maize flour are shown in Table 1.
lour parameters (L*:73.51 t0-65.47; a*: 5:22 to
ghest L* value while the least value was
values between 53.61 and 55.43. =

Srlacks made from flour blend E, similarly showed the highest L* value, while the E3 had the
least. This indicates extrusion process had a great impact
“was no significant difference (p<0.05) in the values of a

samples with 10 and 15 % beetroot flour. Yellowness (b

the corn flour and sample with 5%

respectively. The b *values decreased in the flour
the values increased in the extruded products. Extrusion cooking reduce
yellowness of the products. This corroborates the findings

However, Sacchetti et al. (2004), explained that the colour changes in rice
as a result of the tempé;'ature of the extruder. Extrusion process decreases
colour as a result of degradation of‘the pigment in the products du

beetroot flour with valu
blends with addition o

on the colour of the products. There
*(redness) of the flour samplesand”
*) values were more pronounced in*

es of 28.93 and 26.62,%
f beetroot flour while!
d the brightness and
of Sacchetti er al. (2004).°
based sniacks wete -

the intensity of the .
e to high-temperature. &

Table 1: Colour of 'th'é biends of beetroot an

d maize powder and snacks

. Sample L a* 1S
Fow . B 735120922 522:045 2893128
Ry R 68902016 5.09:037a 26,6216
By 66.50+1.42¢ 5.37+0.37a. 23.13£1.0%
Lo 7. Fa 65.47+1.59 53940272 .. 21.92:0.78
Extruded product  Eo 554310 56e . 2.52¢0.15b- - - 13.142031g
: R 54.70+3 29 203:070b - | 13.35:224
B '53.2820.64h 4.6820.182 15540351
B . 53.61£1.04h 5.15+0.352 16.20+0.55

Values are means = standard deviation column values wi

different.

- Eg. 100% beetroot powder, E;. 95% yellow maize, 5%
beetroot powder. E;:- 85% yellow maize powder, 15%

beetroot powder

There was variation in the Betacyanin (10.09- 65.47 mg/L),
and betalain (15.1-98.48 mg/L) contents in the flour samples. Fl
ed in the extruded product Ej,
blend (Table 2). The values were significantly different (p<0

value while the least was observ

with increase in beetroot contents. There were significantly differences (
_ of the flours and the extruded products. There was reduction in the val
ektruded products ané this may be due to destruction of thése compounds 2s

beetroot powder, Eg: 90% yellow maize powder, lp%; ;

beetroot powder, Es: 80% yellow maize powder, 20%_;,;’}?’?

0o I3
th different superscript are significantly (p<0.05) -

5

betaxanthin T4.90:33.00 mg/L)
our blend Eo had the highest
although E, hiad no beetroot”

.05) from other flours and
extruded products. The betacyanin, betaxanthin and betalain values increased in the flour -

p<0.05) in the values
§ . ) o !
ues obtained for the:
a result of high

temperature produced during processing. Betalain values observed in the extruded products:

\ﬁiere'- lower than the values reported for biscuits (Srivastava and Singh,
(2016) suggested that pH, temperature, OXy

stability of betalain pigments. The temperature 0O

2016). Ibraheem et.al-.
gen, ‘water activity, and light may affect the
f the product recorded duringi‘lextrusi()ﬂ
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ranged from 85 to 90°C which was above 50°C. Thermal degradation of betalamq was |
reported to take place at tcmperatme above 50°C (Ibraheem. ef al.; 2016). The-higher -

tcmperature for the extrusion process in this study may cxplam the rcductlon in the bctalam
contents of thc extr udcd plOdUCtS

Table 2 Betalam content of the blends of beetroot and maize ﬂour and productc

Sample : : o o Betacyanin (mg/L) = Betaxanthin (mg/L) Betnlain (mg/L)
Flowr . B 647%0.14 3300028 984015
; ] B 2498069 g 1.60%40.30 455005

!‘ B 524014 263014 7872029
. B 10.09°%40.00 - 4.90°:0.28 . 15.1%00]
Extruded product E, 0.26%0.00 . 014001 - 0.40%0.0
3 B2 0.67&0.60 ©0.40°20.01 1.0720.01
Es - 0.98°:0.00 ' 041%001 ; 1.39°20.01

Values are means * standard devmtlon column values w1th "different superscnpt are swmﬁcantly (p=0. 05)
different. i

Eo. 100% beetroot powder, E,. 95% ye]]ow maize, 5% bcctroot powder, Ez 90% yellow maize powder, 10%

beetroot powder, E;: 85% yellow maize powder,15% beetroot powder, Es: 80% yellow maize powder, 20%
beetroot powder :

— dern 95 et

DPPH scavengmg activities of substltuted corn ﬂours with extruded products ranged from
10. 11 to 39.35% (Figure 1). Com flour had lower antioxidant property (17.41%) than other
flours. DPPH scavenging activities increased with increase in beetroot substitution in comn
flour. Antioxidant values decreased in the extruded products. The percentage reductions were
41.92, 43.41, 34.52 and 36.31 % for control corn, 5, 10 and 15%, respectively. Althotigh
there were reductions in the values of antioxidants of the extruded products, substituted corn
products had] higher antioxidantevalues-than the un-substituted snack. Extrusion cooking

process leads| to decrease of compound due to alteration in thelr moleculal structure caused
by thc high tclmpcratmc (Altan et al., 2009). -

|
|

~d

Conclusmns

Extrusion process reduced the bri ghtness and betalain of the products AdetIOI] of bcctroot
ﬂour to corn 1mproved the ant10x1dant properties of the products
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Flgure I3 Effect of beetroot substitution on the scavenging activity of comn snacks
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