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Abstract

The utilization of plant food for therapeutic purposes can be seen as the biggest regard for natural flora, which provides bio-active materials that have medicinal values.
Dietary fibres are acknowledged to be of significance. What has yet to be articulated is the composition of fibre in plant foods. More specifically in this commentary,
the fibre in edible processed cassava product and the potential to make fibre supplement from the otherwise waste products have yet to be appreciated. Indeed,
cassava has yet to be included in several studies on antidiabetic plants. It is known that cassava may be high in substances that are regarded harmful to humans,
but about 80% of it is removed during processing of the tuber. What this commentary brings to the fore is that soluble fibres in cassava include uronic acid, pectin
and B-glucans. These have nutraceutical values including hypocholesterolemic and hypoglycemic effects needed in diabetes management. These can be extracted to
produce supplement of naturally-occurring dietary fibre that lowers plasma LDL, VLDL-cholesterol and triglycerides and blood glucose. This potentially improves

the agricultural economics and medical nutritional values of cassava.

Introduction

In the health sector, studies on nutritive and phytochemical
composition of cassava have reported different medicinal values.
Though, what is common in the various reports is that none mentioned
use of cassava for diabetes and dyslipidaemia management [1]. While
there is opinion that cassava could be a healthier choice than wheat and
white potatoes for diabetes patients [2], there is no scientific evidence
in the literature on the use of cassava for diabetes and dyslipidaemia
management. Further, there is no arguing the fact that a high-fiber diet
is therapeutic [3], but diabetes patients are being discouraged from
consuming cassava in favour of wheat [4]. Indeed, there has been furor
over cassava [5]. The problem arising from this is that accessible and
affordable staple carbohydrate food crop, cassava, is losing value on
health grounds in favour of imported foods products.

The furor calls for elucidation of information on international
databases. For instance, a cursory review of the Australian National
Survey Food Nutrient Database, comparing cassava with three other
carbohydrate foods including wheat, will reveal that the energy with
dietary fibre intake of wheat is 1119 kJ and without the fibre content
is 784 kJ; whereas cassava is 587 kJ and 550 k] respectively [6]. What
is salient is that when the fibre content of the products are removed in
processing, wheat loses most calorie than cassava. The information also
indicate that wheat appears to have x9 of the fibre content of cassava
(Table 1). However, a more critical review will show that while in the
unprocessed food materials, low calorie/high fibre ratio is best in wheat
compared to the others, low fat/fibre ratio is best in cassava (Figure 1).

It should be interesting to note that in patients with diabetes and/
or metabolic syndrome, weight reduction is desired and high fibre
diet could help in this regard [7]. In previous review [8], it has been
explained that there is inconsistent fat/fiber ratio inferences of <5
and <25 [9,10]. Further, it is common practice to mix wheat flours
with grinded products of cassava and yam. Bearing this in mind,
comparison of the mixture cassava, taro and wheat contributions to the
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calorie, carbohydrate, fat and fibre in edible content show that cassava
contributes almost equal amount of calorie, highest amount of fibre
and least amount of fat (Figure 2).

Focus on fibre as a therapeutic ingredient

Cassava may be high in substances that are regarded harmful to
humans, but about 80% of it is removed during processing of the tuber
[11]. Some traditional foods such as root/tuber crops have been found
to be of great importance in the management of diabetes globally due
to the presence of many biochemical [12]. The Food and Nutritional
Research Institute has performed a short-term investigation on the
glycemic index and cholesterol-lowering effect of root/tuber crops and
discovered that they are low in glycemic index (GI < 55), because they
release their glucose gradually into the blood [13]. According to the
result, root/tuber crops have potential health benefits in the prevention
for risk of chronic diseases such as cardiovascular diseases and diabetes
mellitus.

Diabetes mellitus is a metabolic disorder that affects the way the
body handles basic food components like carbohydrates, protein
and fats. In the last 40 years, many people have become interested
in promoting the potentials of indigenous plant foods in developing
countries and utilizing them into modern health system, this is as a
result of high cost of Medicare and side effect of therapeutic drugs [14].

The utilization of plant food for therapeutic purposes can be
seen as the biggest regard for natural flora, which provides bio-active
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Table 1. Some proximate nutrient values of cassava compare to other carbohydrate foods

Food ID Survey ID Food Name Ener(%-; ibre Energ(yJ—)ﬁbre Protein (g) Total fat (g) Starch (g) Total sugars (g) | Dietary fibre (g)
13A11691 24302009 Cassava’ 587 550 1.1 0.2 29.2 1.2 4.6
13A12015 24302043 Sweet potato” 369 351 1 0.2 16.4 3 2.3
13A11740 24302049 Taro” 469 441 1.9 0.2 22.3 1.1 35
02A10355 12101031 Wheat bran* 1119 784 14.8 4.1 19.9 2.7 41.8
“Fresh, frozen, peeled, or raw
“unprocessed, uncooked
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Fat/fibre Figure 2. Comparison of macronutrient contributions of different items in food mixtures
0120 (2.6.65]
0.100 important health implication in the prevention of risk of chronic
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0.080 . . . 1 . . .
Fiber has the ability to bind with bile acids and prevent its reabsorption
0.060 in the liver thus, inhibit cholesterol synthesis. The vicious and fibrous
0.040 structure of dietary fiber can control the release of glucose with time in
0.020 the blood, thus help in the proper control and management of diabetes
’ mellitus and obesity[13].
0.000
Wheat Cassava S Potato Taro Cassava contains 40% of soluble fiber, which consists mainly of

Figure 1. Comparison of nutrient-fibre ratios in individual products [6]

materials that have medicinal values [15]. Flora has made significant
contributions towards the treatment of ill-health. The reliability on the
use of medicinal plants in the developed societies has been traced to
the extraction and development of several drugs from plants [16,17].
While dietary fibres are acknowledged to be of significance, what has
yet to be articulated is the composition of fibre in plant foods [18-21].
For instance, a dietary fibre comprises soluble and insoluble types.
Yet, nutrient databases indicate mainly the total fibre content with
delineation into the sub-types.

Soluble fibre: Root/tuber crops are good sources of dietary fiber
with up to 14% content [13]. Dietary fiber has been shown to have
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uronic acid, pectin and B-glucans [22], whereas the insoluble fraction
is rich in cellulose and lignin [23]. There has been increasing drive
to include food rich in fiber in the daily diet, and for this purpose
cassava could be utilized because of its high content in dietary fibre. In
particular, dietary fibres depending carbohydrates form of food and starch
structures, are important determinants of low glycemic index food [23-25].

In a research conducted on the glycemic index of commonly
consumed carbohydrate foods in Philippines [26], they reported that
root/tuber crops are low in GI. Reducing the glycemic impact of diet
using foods low in glycemic index has been shown to improve overall
blood glucose control in patients with diabetes mellitus [27].

Insoluble fibre: Currents reports suggests that resistant starch (RS)
could be beneficial in preventing and managing metabolic syndrome
by it process in delaying the rate at which glucose is delivered as fuel
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[28] . [29]Suggest that resistant starch is beneficial in the management
of type 2 diabetes in human. Cassava has been reported to be very rich
in resistant starch [30]. Resistant starch is defined as that fraction of
starch, which escapes digestion in the small intestine and passes into
the large intestine where it is more or less fermented by gut micro-
flora. It is considered a functional component of food due to the health
benefits it confers following its consumption. Resistant starch (RS) is
naturally found in starchy foods such as cassava, potato, corn and rice.

Fact sheets of knowledge regarding dietary fibre in diabetes
management: Some things are already known, which should form the
basis of developing fibre supplements from roots and tuber crops as well
as establishing the soluble fibre composition of staple carbohydrate foods.

High-fiber diets, especially of the soluble fraction offer nutraceutical
value in the improvement of carbohydrate metabolism, as it lowers
cholesterol [18,19]. There is evidence of negative correlation between
the amount of fibre content of food and the post-prandial blood sugar
level [20]. Although some report appear to make this controversial [23],
ensuring dietary fibre in meals diabetes patients is not only beneficial
or encouraged [21], but recommended to be up to 14 g/1000 kcal of
foods [25].

o Soluble fibres in cassava include uronic acid, pectin and
B-glucans [22].

o Mushroom’s B-glucans has been acknowledged for its nutraceutical
values including the hypocholesterolemic and hypoglycemic eftects [31]

« Formulating dietary supplement for diabetes management requires
multiple functional ingredient [32], which now includes fibre [33-35].

A study has clearly stated that raw and boiled cassava tubers and
leaves contain different bioactive compounds which may have different
medicinal values [1], but made no mention on use of cassava for
diabetes and dyslipidaemia management. Another study team reviewed
antidiabetic and hypolipidaemic potentials of a their country’s flora
[36], but never included cassava. Further, diabetes patients are advised
to limit consumption of their staple carbohydrate foods [37]. At least,
these reports constitute evidence that the soluble fibres in cassava are
yet to be appreciated as a nutraceutical value in the staple food crop.
Even in countries where root and tuber crop meals are the main staple,
their actual food compositions have yet to be exhaustively documented
in currently available databases [38].

As previously reported, there is absence of pharmacological data
on the health economics’ value of cassava in diabetes and dyslipidaemia
management [8]. The issue of interest is that chief among staple
food crops, worldwide, is cassava [39,40]. However, several studies
emphasize its toxic potentials [41,42], thereby overshadowing
the medicinal values. Many studies reflect on the glycaemic index
[2,5,43-45], without recourse to the impact of processing [46]. This
overshadows the potential that cassava can lower cholesterol level in
diabetes patients [47]. Yet, it is known that cassava contains alkaloids
and flavonoid glycosides with medicinal values [48, 49], as well as fibre
[2], which can be translated for medical nutrition therapy management of
diabetes and its cardiovascular complications including heart disease [50].

Cassava as a global carbohydrate food crop: implications
for international adoption

About 60% of the world production of cassava is concentrated in
five countries that spreads across Africa, Asia and South America [51],
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other continents such as Oceania are also cultivating the food crop
[52,53]. Global production is estimated to be highest in Africa and
least in Oceania (Figure 3), but it is on the increase in the latter [53].
Thus, there is evidence of cassava being globally available for food and
industrial utilization. What needs to be emphasized is the implication
that if appreciated and integrated into diabetes management, either in
medical nutrition therapy or pharmaceutical preparation of the dietary
fibres, access to the raw material is worldwide.

Cassava is the third most important source of calories in the tropical
Africa, after rice and maize. Millions of people depend on cassava in
Africa, Asia and Latin America for their source of livelihood. The bulk
of world trade in cassava is in the form of pellets and chips for feed (70
percent) and the balance mostly in starch and flour for food processing
and industrial use. Only a relatively small part of world production of
cassava is traded internationally. It is estimated that cassava ranks as
the 850™ most traded, and the 1192" most complex product. While
export value is worth almost a billion dollars (US$972 million) [54], it
may be interesting to note two points from Figure 4 that:

e Africa, especially Nigeria is the largest producer of cassava, but yet
to be among the top five exporters

e China and the United State swap first and second ranks topmost
importers and exporters of cassava (Figure 4). That is, these
populous countries are producing cassava and consuming.

Extractability of dietary fibre from cassava: implication
for supplement production

Based on the foregoing discussion, the facts about dietary fibre in
cassava is arguably no more a gainsaying. Perhaps, what needs to be
emphasized is how to develop the MNT potentials of the food crop.
Four salient points need to be highlighted in this regard

1. Studiesonantidiabetic plantshaveyettoinclude cassava[1,36,55,56].
Therefore, the concept of producing dietary fibre supplement from
cassava may be of interest, in addition to advancing the health value
of the carbohydrate food

2. Supplement or extracts of naturally-occurring dietary fibre lowers
plasma LDL, VLDL-cholesterol and triglycerides and blood glucose
[7,57]. The implication of this is that supplements of dietary fibre
can be, and are being made from food crops.

3. Cassava has become an alternative food source in poultry industry, but
ironically, one of its limitation in the field is the high fibre content [58].
That is, the fibre content of cassava is being wasted in some industries
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Figure 3. Cassava production in the world as at 20years ago [53]
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Figure 4. Market values of cassava in China and United States [54]

4. The dietary fibres in cassava include uronic acid, pectin and
B-glucans [22]. There are several reference on extraction of these
nutrients from food products [59-65]. While this short paper is
not focused on the details procedure of extraction or supplement
preparation, it highlights the potential to enhance the agricultural
and medical nutritional values of cassava.

Conclusion

This brief commentary has employed several references to buttress
the facts about dietary fibre in cassava, is one of the macromolecule that
have medicinal values. There is no gainsaying that dietary fibres content
of cassava has yet to be appreciated in several studies on antidiabetic
food crops. What this commentary advocates is that soluble fibres
in cassava have nutraceutical values including hypocholesterolemic
and hypoglycemic effects needed in diabetes management. Given the
knowledge that the fibres can be extracted to produce supplement
of naturally-occurring dietary fibre lowers plasma LDL, VLDL-
cholesterol and triglycerides and blood glucose, it behooves to
improve the agricultural economics and medical nutritional values
of cassava.
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