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Abstract
The study was undergake,
. X N to deve] "
the I+ optimal mixture deg; OP composite ]
(& g CF our fr .

and cocoyam (5.0 ve) :‘:Omur“r:h“t“r(‘:nt Combination }c'\,,:s/(l)‘fbx(_f}:‘ﬂc_; ""“L;l and cocoyam ﬂm.:r using
digestibility and glycaemic inde SPectively. Eleyen (00 oy s a (78-80 %), finger millet (15-20 )
(RDS), slowly digested Starch (S[;chrc evaluated using standard Ctﬁcncm(cd anq e iy e
19.93 %, and 9.57 _ 15 68 respe n) alnd resistance starch (RS) "csul:i ndz ")I'hc rapidly d;gc;v;blc ;.t(:u:,'n
, ¥ c o an ) : - ; o ; JF !
(C(();f;);‘n:g (Sour) had the highest r::i:;;:hc sample with 73,75 (acha ﬂou%-;- 173:2:6(2‘:34@;6( ﬂ(,:lr}.)g.’:])s
and 03 o which is clagsifj : ©¢ Starch, Also, the G P . P
: . i ’ ycaemic index (GI) ranged between 58.93
in these flour mixtureg they can he used - index, In view of the glycacm)ic infi"cx range observed

o Substiute high glycaemic index carbohydrate-based food.

However, the flour miy .
ture containjp,
; i g (71.67 o
flour) could be an ideal Option in dietary Ufestyleo ig};ffIOUf. 18:33 % finger millet flour and 10.00 % cocoyam
ication.

Introduction

staple diet for around 4 million people ; ' (Digitaria exilts) also known as hungry rice or fonio millet is a

(Agrawal, 2023). Acha and finger iliﬂzt: ;)::::IOUS Parts of Africa, especially the northern part of Nigeria
$8 Nutraceuti ; s :

management of type 2 diabetes and prediabetes (I‘\llar?;%gg:,ldir? zlm;);};t FRAgE It pSweRmsoRAtS

2030(Oso, 2023).
The process of optimization involves determining the best combination of ingredients or food product that

are marlfetflblt?, of high quality to use and waste elimination. This study examines the starch digestibility and
glycaemic indices (GIs) of these composite flours for possible use as functional foods in the dietary
management of NCDs such as diabetes which has been a primary contributor to hospitalizations and

mortality in tertiary healthcare settings in Nigeria (Oso, 2023).

Materials and Methods
Freshly harvested cocoyam (Colbcasia esculenta) of 2 kg was purchased from the National Root Crop Research

Institute Umudike, Nigeria, while 5 kg of Acha (Digitaria exilis) and 3 kg of finger millet (Eleusine coracana)
grains were obtained from Makurdi Morden market, Makurdi Benue State Nigeria respectively. The
research was carried out in the Food Processing Laboratory, Department of Food Science, Ebonyi State

University, Abakaliki, Ebonyi State, Nigeria.
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Table 1. Mixture I :

Runs AC ™
. M es for composi )
2 75.00 1500 Xy%)
3 78.33 15.00 6.67
4 80.00 16.69 10.00
5 72.50 i e
6 2 : 20.00 5.00
3.75 17.50 750
7 75.00 18.33 875
10 76.25 16.25 10.00
11 76.67 1833 750
- 10.00

AC= Acha flour, FM= Finger millet I
our and CY= Cocoyam flour

Determination of in-vitro -starch digestibili
The invitro starch digestibility was d::gn:z?ﬁg ani glycaemic index

kinetics non-linear model was used to assess slo:zx{? die msbtllxod described by Englyst (1992). The digeston

and resistance starch (RS). The amount of glucose relt;g:sit:i cftsmg;) (SDS), rapidly digestible starch (RDS)
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0 fgldticosc tesponse curve of 2 50 g carbohydrate portion of the test food

¢ same amount of the carbohydrate from 2 standard food (LAUCS)

der the curve was calculated as the incremental area under the blood
The GI for each food was calculated

sta
the amount
'mcremental

§[6) expressed s 2 percent 0

y the same subject. The area un

taken b
rve, Where 50 g is the Glucose reference test).

Jucose response ¢u
using Equatjon 1:
Gl= (IAUC/IAUCS) x 100
Where G1= Glyccmic index, JAUC= Incremental atea under cugve of test food, IAUCS= Incremental

area under curve of standard (white bread)

(1)

Statistical Analysis
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flour and 8.05 % cocoyam floy O galsms ferments. Run 6 (73.75 % AChmélcsmc 750 % boges e
Rt wosld 6t haviee 1 r) an§ 7 (75 % Acha flour 18.33 ¢ /- o ha flour, 17.50 % finger millet
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. weight man
the resistant starch quantiies, gs g agement. Several factors can explain the difference found in

~ food system su . follows: interaction of sta ith di
9 3 ch as proteins, fat rch with different components present in the

s )
and the botanical source of starch in the individual samples. While the

% and 64.14- 73.28 % respectively.

56 to 69) according to i : sified as having a medium GI withi

: exis lower thangin:tal?l:;r;:momi table of GI as reported by Foster—Pox%'cll etal (2{)82; ?Ighee(gl;cmuﬁn?it

(OFSP) which ranged from 4_’pzcz)w er blcn:is made from cassava starch extrudates and orange sweet potato
.26 t0 96.40 % as reported by Kolawole ¢f al. (2023). It was observed that the

sa lple n 4 (80 0/0 ACha ﬂout 15 0/0 ﬁn er : .
. ) millet £l 0 .
48 which could probably be as result of i?s high et ;ux and 5 % cocoyam flour) had the highest GI of 63.

Table 2. Starch Digestibility and Glycaemic Index of Optimized Acha, Finger Millet and

Cocoyam Flour Blends

Runs RDS SDS RS GI
: (0/0)
T 19.85°4001 10.65£0.01 105851014  6263°£0.05
5 892002 18817£0.01 13.73£000 60.51¢£0.01
3 7574001 10092006 13413062  60.30:£005
4 23744005 16234001 9573055 6348200
s 454000 107301000 153991001 59923041
& 536000 1993002 1568011 590200
2 1682:£000 17.56+£0.02 11.57%0.00 62.05¢+0.00
g 610v£002 193143001 142102039 50.92:£0.03
o 483000 195204002 14972002 58.93¢£0.65
10 6246018 19.29°£0.02 14,57€+0,00  60.00:10.03
11 8954000 18774000 13.70:£002_ 60.594+0.05

Finger millet flour and CY= Cocoyam flour

tarch, SDS= Slowly digested starch, RS= Resistance starch, G1= Glycaemic index and

AC= Acha flour, FM=
RDS= Rapidly digested s
TC= Total carbohydrate

Conclusion
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