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Abstract The practice of using nutritional knowledge to

enhance the general health of the populace forms the basis

of food fortification. In this study, an antioxidant-rich

Curculigo pilosa is substituted (1, 3, 5 and 10%) into yam

tuber flour with the aim of improving the antidiabetic and

antioxidant properties of the yam tuber flour. Antioxidant

property was evaluated by polyphenol contents, ascorbic

acid content, reducing effects, scavenging activity and

inhibition of linoleic acid peroxidation. Antidiabetic

activity was assessed by inhibition of a- amylase and a-

glucosidase enzymes. The antioxidant property was sig-

nificantly (p\ 0.05) enhanced; also, the ability of the

sample to inhibit the activity of a- amylase and a- glu-

cosidase enzymes were significantly (p\ 0.05) enhanced

by supplementation with Curculigo pilosa. The profiling of

the samples by High Performance Liquid Chromatography

revealed some proven antioxidant and antidiabetic agents

which were enhanced in supplemented yam flour. It can be

concluded from the results obtained in this study that

Curculigo pilosa powder could be a promising functional

ingredient for yam flour in the management of diabetes and

other oxidant-related diseases.
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Introduction

The association between food intake and prevention or

management of diseases has an increasing impact on food

innovation due to popularity of the concept of functional

foods. Such foods are rich in phytochemicals which mod-

ulate the risk of disease development (Olaiya et al. 2016);

hence the practice of food fortification through proper

utilization of nutritional knowledge to improve man’s

health has gained increasing acceptance worldwide (IFPRI

2016).

Food supplementation can be defined as deliberate

addition or inclusion of a food component into a food, so as

to improve the nutritional and health benefits of such foods

(Caballero 2003). Originally this concept was well used to

curtain the problem of micronutrient deficiency in infants

by introduction of essential vitamins and minerals into their

diets. But, recently due to popularity and acceptance of

herbal products, the concept has been extended to inclusion

of medicinal plants and spicy to staple food in order to

increase or enhance the health functionality of such foods

(Alashi et al. 2018).

Diabetes mellitus (DM) has become a global burden.

According to International Diabetes Federation (IDF), in

2019, 48 million suffered the disease in North America, 59

million in Europe, 19 million in Africa and 88 million in

South East Asia (IDF 2019). According to the recent IDF

atlas, two-thirds of people living with diabetes globally live

in urban areas (IDF 2019). This dense population of dia-

betic patients in urban areas might be attributed to many

factors, namely structural change from agriculture to

industrialization which has reduced the cost of calories

through agricultural innovation and more importantly, the

high cost of fruit and vegetables in the urban area which is

due to the limited supply (Zakariah et al. 2017).
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DM is characterized by elevated blood glucose which

induced oxidative stress on body’s tissues thereby causing

its complications. Also postprandial hyperglycemia plays

an important role in the development of type 2 diabetes and

its complications, and this phenomenon has been attributed

to excessive activity of two carbohydrate-hydrolyzing

enzymes; a-amylase and a-glucosidase (Phan et al. 2013).

Therefore inhibiting these enzymes can be a therapeutic

approach in the management of diabetes mellitus.

Yams, Dioscorea (spp.), are prominent source of car-

bohydrate in the sub-Sahara regions (Akissoe et al. 2001).

They are grown in tropical regions and mostly in an area

where rainfalls are divided into dry and wet seasons (FAO

1997). Nigeria is the largest producer of yams in the world,

followed by Ghana (Verter and Beerarova, 2015). The

utilization of yams include: boiling/roasting them as food,

pounding them into a thick paste (pounded yam) after

boiling and processing into flour, which is used in the

preparation of the paste (Amala) (Kordylas, 1990). Amala

has become so popular and acceptable recently that its

market has increased considerably (Mestres et al. 2004). It

is more consumed in urban areas than the traditional

pounded yam because of its relative ease of preparation.

Curculigo pilosa (CP), a member of the family

Hypoxidaceae was the first African species to be described

of the Curculigo genus. The rhizomes of this plant possess

medicinal properties and are also used as food. Tradition-

ally, it is used in the management of diabetes mellitus. It is

also used in the manufacture of infant food and sorghum

beer. Its use in manufacture of infant food is due to pres-

ence of its high amylolytic activity. The CP rhizome flour

has been reported to contain high level of dietary fiber,

protein, essential minerals, polyphenols and possessed

antioxidant abilities (Adefegha et al. 2018). Apart from its

richness in polyphenols, it has been reported to possess

antimicrobial and antidiabetic activities and ability to

inhibit carbohydrate hydrolyzing enzymes (Gbadamosi and

Egunyomi 2010; Karigidi and Olaiya 2019).

Due to the various nutritional, antioxidative and

medicinal properties of Curculigo pilosa, the interest to use

it as a functional ingredient in producing pro-health foods

especially against non communicable and oxidant-related

diseases is increasing. Therefore the objective of this pre-

sent study is to evaluate the influence of Curculigo pilosa

as a fortificant on the invitro antidiabetic and antioxidant

activities of yam flour and profiling of the composite yam

flour using High Performance Liquid Chromatography

(HPLC-DAD).

Materials and methods

Plant materials

Healthy yam tubers of Dioscorea mangenotiana Miege and

Curculigo pilosa rhizomes used in this work were obtained

from a local market (Bodija), Ibadan. Identification and

authentication were done at Herbarium of Department of

Botany, University of Ibadan. Vouchers for Dioscorea

mangenotiana Miege (UIH-22954) and Curculigo pilosa

(UIH-22759) were deposited at their herbarium. They were

washed under running tap water to remove dirts.

Preparation of Curculigo pilosa powder

Curculigo pilosa was sliced and shade dried in the labo-

ratory. The shade dried sample was grinded into powdery

form, sieved and packaged in an airtight container and

stored in a freezer prior to use.

Preparation of yam powder

The yam flour was prepared by the method of (Mestres

et al. 2004). Fresh tubers were peeled, sliced into

1.5–2.0 cm thickness and immediately transferred into a

cooking pot containing cold water. The pot was heated

from ambient temperature to 65 ± 2 �C and heating was

stopped after 25 min. Boiled yams were left overnight in

the heated water, thereafter, dried in an oven at 50 �C for

5 days. The dried flakes were crushed and grinded into

flour, sieved and used for the preparation of yam- Cur-

culigo pilosa composite flour.

Formulation of different blend of yam tuber

and Curculigo pilosa flours

Different blends of yam tuber flour and Curculigo pilosa

were prepared as follows:

Y0CP: Yam flour; Y1CP: 1% of yam flour was substi-

tuted by Curculigo pilosa; Y3CP: 3% of yam flour was

substituted by Curculigo pilosa; Y5CP: 5% of yam flour

was substituted by Curculigo pilosa; Y10CP: 10% of yam

flour was substituted by Curculigo pilosa.

The different blend samples were packaged in airtight

containers and stored in a freezer.

Extraction of samples for antioxidant

and antidiabetic assays

Fifty grams (50 g) of the different blend of yam tuber flour

and Curculigo pilosa was extracted with 500 ml of distilled

water on orbital shaker for 4 h at 250 rpm. The slurry
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obtained was centrifuged at 3000 rpm (988 9 g) for

10 min. The supernatant was used for the chemical assays

immediately.

Determination of total phenolic content (TPC)

TPC of the flour samples was done using the (Kim et al.

2003) method as modified by (Karigidi et al. 2018). Briefly

1.0 ml of the sample was mixed with 1.0 ml (10%) of

Folin-Ciocalteu phenol reagent. After 5 min, 5.0 ml of 7%

Na2CO3 was added followed immediately with by addition

of 5.0 ml of distilled water and shaken thoroughly. The

mixture was kept in the dark for 90 min at room temper-

ature. The absorbance was read at 750 nm and the TPC was

evaluated from Gallic acid standard curve and expressed as

Gallic acid equivalent (mg GAE/100 g).

Determination of total flavonoid content (TFC)

TFC of the flour samples was done using the (Park et al.

2008) method. Briefly 0.3 ml of the sample was mixed

with 3.4 ml (30%) of methanol, 0.15 ml (0.5 M) of NaNO2

and 0.15 ml (0.3 M) of AlCl36H20 successively. After

5 min, 1 ml of 1 M NaOH was added and mixed well. The

absorbance was read at 506 nm and the flavonoid content

evaluated from Quercetin standard curve and expressed as

Quercetin equivalent (mg QUE/100 g).

Total antioxidant capacity phosphomolybdate assay

(TAC)

TAC of the flour samples was determined using the method

of (Prieto et al. 1999). Sample (0.4 ml) and 4.0 ml of

phosphomolybdate reagent (0.6 M sulfuric acid, 28 mM

sodium phosphate and 4 mM ammonium molybdate) was

thoroughly mixed together. The mixture was capped and

incubated in a boiling water bath at 95 �C for 90 min. The

mixture was cooled to room temperature and the absor-

bance of the samples was measured at 695 nm. The total

antioxidant capacity was calculated from Ascorbic acid

calibration curve and expressed as ascorbic acid equivalent

(mg AAE/100 g).

Determination of reducing power (RP)

RP of the flour samples was done using the method of

Oyaizu (1986). Appropriate dilutions of sample, 1.0 ml

(0.1–0.4 mg/ml) were mixed with 1.0 ml phosphate buffer

(0.2 M, pH 6.6) followed by 1 ml of potassium ferri-

cyanide (1%) and incubated for 20 min at 50 �C. The

reaction was terminated by 1 ml trichloroacetic acid

(10%). One millitre (1.0 ml) of the upper portion was

taken, mixed with 1 ml of distilled water and followed by

1 ml ferric chloride (0.1%). The reaction mixture was

thoroughly mixed and the absorbance was read at 700 nm.

Reducing power was evaluated from ascorbic acid cali-

bration curve and expressed as ascorbic acid equivalent

(mg AAE/100 g).

Determination of ferric reducing antioxidant

potential (FRAP)

FRAP of the flour samples was done using the method of

Benzie and strain 1996. The FRAP working reagent was

freshly prepared by mixing solutions of 25 ml acetate

buffer, 2.5 ml TPTZ solution, and ferric chloride in ratio

10:1:1 and warmed at 37 �C before use. Samples (0.2 ml)

were mixed with 2.80 ml of the FRAP reagent and the

mixtures were kept in the dark for 30 min at room tem-

perature. The absorbance was read at 593 nm and FRAP

was evaluated from ferrous sulphate standard curve and

expressed as (mg Fe2?E/100 g).

Determination of 1, 1-diphenyl-2-picrylhydrazyl

(DPPH) scavenging activity

DPPH radical scavenging activity of the flour samples was

done using the (Gyamfi, et al. 1999) method with slight

modification. Appropriate dilutions of 1.0 ml (0.1–0.4 mg/

ml) sample were added to 4 ml of DPPH solution (30 mg/l)

prepared in methanol. The samples were mixed thoroughly

and left in the dark for 30 min. The absorbance was read at

520 nm. The inhibition percentage was calculated as.

Inhibition percentage of DPPH ¼
Abs control � Abs Sampleð Þ= Abs Controlð Þf g

� 100

Determination of ascorbic acid (AsA)

AsA of the flour samples was done using the method

AOAC (2014). Briefly, 5 g of the sample was extracted

with 50 ml (3%) metaphosphoric acid, the extract was

filtered using filter paper and the filtrate was using for

determination of ascorbic acid immediately. 10 ml of

meta-phosphoric acid extracted sample in 50 ml conical

flask was titrated against 0.25% of 2, 6-dichloro indophenol

dye solution (DPIP) dye to faint pink colour which should

persist for 15 s. The ascorbic acid content was calculated as

follows:

Ascorbic acid mg=100gð Þ
¼ CA� VD� 10ð Þ= VA� VB� Wð Þf g � 100

Where CA = Concentration of the Standard Vitamin C

(mg/ml).
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VD = Titre value for the sample (ml).

VA = Titre value for Standard Vitamin C (ml).

VB = Volume of the sample used (ml).

W = Weight of the sample (mg).

Inhibition of linoleic acid peroxidation (ILP)

ILP of the flour samples was determined according to the

method of (Kuo et al. 1999) with some modifications. After

appropriate reconstitution of the sample extracts, 10 ll of

sample was mixed with 0.37 mL (0.05 M; pH 7) phosphate

buffer containing 0.05% Tween 20 and 4.0 mmol linoleic

acid and then equilibrated at 37 �C for 3 min. The linoleic

acid peroxidation in this reaction mixture was initiated by

0.02 ml (10 mmol) ferrous chloride, followed by incuba-

tion in a water bath at 37 �C for 10 min. The peroxidation

was halted by addition of 5.0 ml 0.6% HCl in ethanol. The

hydroxyperoxide formed was assayed by addition of 0.1 ml

(0.02 mol) ferrous chloride and 0.1 ml (30%) ammonium

thiocyanate. The absorbance was read at 480 nm and per-

centage inhibition was calculated as follows:

Inhibition percentage ¼
Abs Control � Abs Sampleð Þ=Abs Controlf g

� 100

Reaction mixture without sample was used as a control.

Determination of amylase inhibition assay (AI)

AI of the flour samples was determined using the method

of Worthington (1993). After appropriate dilution, 500 ll

(0.2–1.0 mg/ml) of sample and 500 ll (0.02 M) of sodium

phosphate buffer (pH 6.9 with 0.006 M NaCl) containing

0.5 mg/ml a-amylase solution were incubated at room

temperature for 10 min. Thereafter, 500 ll (1%) of starch

solution prepared with 0.02 M sodium phosphate buffer

(pH 6.9 with 0.006 M sodium chloride) was added. The

reaction mixture was then incubated at 25 �C for 10 min.

The reaction was halted with 1.0 ml (96 mM) of dinitros-

alicylic acid. The test tubes were then incubated in a

boiling water bath for 5 min and allowed to cool. The

absorbance was read at 540 nm.The inhibition percentage

was calculated:

Inhibition percentage ¼
Abs Control � AbsSampleð Þ= Abs Controlð Þf g � 100

Reaction mixture without sample was used as a control.

Determination of glucosidase inhibition assay (GI)

GI of the flour samples was done using the method of

Apostolidis et al. 2007. After appropriate dilution, 500 ll

(0.2–1.0 mg/ml) of sample was suspended in 1000 ll a-

glucosidase solution (1.0 U/L) prepared in of 0.1 M

phosphate buffer (pH 6.9) and pre-incubated for 10 min at

25 �C. After pre-incubation, 500 ll of 5 mM nitrophenyl-

glucopyranoside solution prepared in 0.1 M phosphate

buffer (pH 6.9) was added. The reaction mixture was

incubated at 25 �C for 5 min. The absorbance of the

reaction mixture was measured at 405 nm. The percentage

inhibition was calculated using the formula:

Inhibition percentage ¼
Abs Control � Abs Sampleð Þ= Abs Controlð Þf g � 100

Reaction mixture without sample was used as a control.

Quantification of compounds by HPLC-DAD

This was determined by the earlier method of (Boligon

et al. 2013) with slight modifications. Ten grammes of flour

samples were extracted with acetonitrile, stabilized with

ethyl acetate and made up to 25 ml. Standard form of

analytes profile were first injected into the HPLC. This

generated a chromatogram of given peak area and peak

profile that was used to create a window in the HPLC for

the test sample analysis. Briefly, an aliquot of the extracted

yam sample was injected into the HPLC to obtain a cor-

responding peak area and peak profile. The peak area of the

sample is compared with that of the standard relative to the

concentration of the standard. The concentration of the

sample was calculated using the formula:

Concentration ¼ Peak area of the analyte in samplef
� Analyte standardð Þg=Peak area of Standard

Statistical analysis

Data are expressed as the mean ± SD of triplicate mea-

surements. The significance between means of the samples

were established by the analysis of variance using least

significant difference (LSD) P\ 0.05, charts were drawn

with graph pad prism 5 and Pearson correlation test was

conducted to determine the correlation among polyphenols

content, antioxidant activities and enzymes inhibition.

Significant levels were established using p\ 0.05.

Results and discussion

The effects of Curculigo pilosa powder (CPP) supple-

mentation on the total phenolic and total flavonoid

(polyphenols) content of yam flour is presented in Table 1.

The polyphenols content increased significantly with

increasing CPP in the composite flour. Polyphenols are
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secondary metabolites of immerse physiological roles in

food. They are distributed into several classes which

include phenolic and flavonoids. The increase in the

polyphenols content of the composite flour might not be

unconnected with the high phenolic content of Curculigo

pilosa (Adefegha et al. 2018). Also, the ability of the

composite yam flour to reduce the transition metal Fe3? to

Fe2? by electron transfer (FRAP and RP)were also repor-

ted in Table 1. The result showed that the ability of samples

was significantly increased upon supplementation. The

results of DPPH scavenging and inhibition of linoleic acid

peroxidation is presented in Fig. 1. The DPPH scavenging

and inhibition of linoleic acid peroxidation of the com-

posite flours were increased significantly (p\ 0.05) by

increasing the CPP content in the composite flours

(Table 2). DPPH assay measures the ability of the sample

to donate hydrogen atom to DPPH salts thereby converting

it to its reduced form, diphenylpicrylhydrazine with the

loss of its violet colour (Alam et al. 2013). The increase in

DPPH scavenging activity could be attributed to enhanced

polyphenols content of the composite flours which is fur-

ther proven by strong correlation between polyphenols and

DPPH (Table 3). Also, Curculigo pilosa extracts have been

reported to exhibit strong DPPH scavenging activities

(Adefegha et al. 2018; Karigidi et al. 2019). Lipid perox-

idation can arise from the reaction of metmyoglobin

(MbFe3?–OH), the pigment of red meat, dietary iron,

hydrogen peroxide and poly unsaturated fatty acids in the

stomach (Achat et al. 2016). In this study, the reaction was

mimicked invitro using linoleic acid and the rate of inhi-

bition of the reaction was significantly increased with

supplementation of yam flour with CPP. This enhanced

inhibition might not be unconnected with increase

polyphenols content of the composite flours as most of

antioxidant potential of foods are due to their polyphenols

content which includes reducing agents, free radical scav-

engers and hydrogen donors (Gawlik-Dziki et al. 2013).

Ascorbic acid, popularly known as Vitamin C is found

in food and often used as dietary supplement. It is an

essential nutrient involved in the repair of tissue and the

enzymatic production of certain neurotransmitters. It has

also been reported to possess strong reducing ability

(Badejo et al. 2019). Supplementation of yam flour with

CPP led to increase in ascorbic acid content of the com-

posite flours. The yam flour supplemented with 10% of

CPP has almost 2-folds content of ascorbic acid when

compared with unsupplemented yam flour. The enhanced

ascorbic acid of the composite yam flour might be attrib-

uted to higher content of ascorbic acid in CPP. This present

Table 1 Antioxidant activity of

Yam-Curculigo pilosa
composite flours

Y0CP Y1CP Y3CP Y5CP Y10CP

TPC 51.48 ± 0.62a 66.48 ± 1.48b 109.29 ± 0.47c 119.60 ± 1.04c 128.14 ± 3.80d

TFC 6.69 ± 0.27a 10.11 ± 0.31b 20.37 ± 1.79c 26.70 ± 1.81c 40.38 ± 1.57d

TAC 28.88 ± 2.60a 37.11 ± 5.35b 53.20 ± 6.28c 54.70 ± 5.60c 74.44 ± 2.06d

RP 13.90 ± 0.31a 15.53 ± 0.41a 20.30 ± 0.31b 21.45 ± 0.27b 30.35 ± 1.25c

FRAP 26.30 ± 0.55a 71.30 ± 0.38b 97.24 ± 1.31c 106.04 ± 0.80d 110.12 ± 0.07d

AsA 3.37 ± 0.25a 4.30 ± 0.22b 4.95 ± 0.22b 5.52 ± 0.45c 6.60 ± 0.33d

Values were represented as Mean ± SD. Values with different letter across the same row are significantly

(P\ 0.05) different. TPC, mg GAE/g; TFC, mg QUE/g; TAC, mg AAE/g; RP, mg AAE/g; FRAP, mg

Fe2?E/g; AsA, mg/g; Y0CP, yam flour; Y1CP, 1% of yam flour was substituted by Curculigo pilosa;

Y3CP, 3% of yam flour was substituted by Curculigo pilosa; Y5CP, 5% of yam flour was substituted by

Curculigo pilosa; Y10CP, 10% of yam flour was substituted by Curculigo pilosa
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Fig. 1 DPPH scavenging (a) and inhibition of linoleic acid perox-

idation (b) of Yam-Curculigo pilosa composite flours. Y0CP,

Control; Y1CP, 1% of yam flour was substituted by Curculigo
pilosa; Y3CP, 3% of yam flour was substituted by Curculigo pilosa;

Y5CP, 5% of yam flour was substituted by Curculigo pilosa; Y10CP,

10% of yam flour was substituted by Curculigo pilosa
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study is in agreement with the work of Badejo et al. (2019)

where inclusion of tigernut enhanced the ascorbic acid

content of Kunnu.

Supplementation of yam flour with CPP also signifi-

cantly increased the abilities of the composite flours to

inhibit digestive enzymes linked to diabetes mellitus; a-

amylase and a-glucosidase enzymes (Fig. 2). These

enzymes are responsible for breakdown of large carbohy-

drates into simple absorbable glucose in the body. Exces-

sive activity of the enzymes has been reported in diabetes

mellitus (Tysoe et al. 2016). Therefore, their inhibition has

been used as a therapeutic target in the treatment of dia-

betes (Gajera et al. 2017). In the study, the ability to inhibit

these enzymes significantly increased as the inclusion of

CPP increased. This enhanced ability might not be

unconnected with increased polyphenols content of the

composite flours as many researchers have shown positive

correlation between polyphenols content and ability to

inhibit these enzymes (Nowicka and Wojdylo 2019). Also,

it might be due to the presence of antidiabetic phyto-

chemicals in CPP as we have previously reported its ability

to inhibit a-amylase and a-glucosidase enzymes (Karigidi

and Olaiya 2019).

The result of phytochemical (HPLC) fingerprinting of

the yam and composite yam flours is presented in Table 4.

The result shown that substitution of yam flour with CPP

Table 2 IC50 (mg/mL) of yam-

Curculigo pilosa on DPPH, a-

amylase, a-glucosidase and ILP

Y0CP Y1CP Y3CP Y5CP Y10CP

DPPH 0.33 ± 0.02a 0.15 ± 0.01b 0.10 ± 0.01c 0.08 ± 0.01d 0.07 ± 0.01d

a-amylase 1.82 ± 0.12a 1.70 ± 0.15a 1.63 ± 0.20a 1.52 ± 0.11b 1.22 ± 0.06c

a-glucosidase 1.78 ± 0.09a 1.68 ± 0.11a 1.58 ± 0.07b 1.36 ± 0.10c 1.30 ± 0.10c

ILP 0.94 ± 0.03a 0.86 ± 0.04a 0.75 ± 0.03b 0.69 ± 0.01b 0.58 ± 0.01c

Values were represented as Mean ± SD. Values with different letter across the same row are significantly

(P\ 0.05) different

Table 3 Correlations between

polyphenols, antioxidant

activities and inhibition of

enzymes linked to diabetes

mellitus

TPC TFC TAC DPPH FRAP RP ILP AMY GLU

TPC 1

TFC 0.92 1

TAC 0.91 0.96 1

DPPH 0.99 0.91 0.91 1

FRAP 0.95 0.84 0.86 0.94 1

RP 0.88 0.96 0.96 0.86 0.80 1

ILP 0.93 0.96 0.93 0.91 0.89 0.93 1

AMY 0.84 0.96 0.94 0.82 0.78 0.98 0.92 1

GLU 0.90 0.98 0.93 0.89 0.86 0.96 0.96 0.95 1

TPC, Total phenolic content; TFC, Total Flavonoid content; TAC, Total antioxidant capacity; DPPH, 1,

1-diphenyl-2-picrylhydrazyl scavenging activity; FRAP, Ferric reducing antioxidant power; RP, Reducing

power; ILP, Inhibition of linoleic acid peroxidation; AMY, a- amylase inhibition; GLU = a- glucosidase

inhibition

0.2 0.4 0.6 0.8 1.0
0

10

20

30

40

50
Y0CP
Y1CP
Y3CP
Y5CP
Y10CP

a

mg/ml

%
 In

hi
bi

tio
n

a a
b

b c
a a

b b

c

a
b

c
c

d

a

b

c
c

d

a
b

c d

e

0.2 0.4 0.6 0.8 1.0
0

10

20

30

40

50
Y0CP
Y1CP
Y3CP
Y5CP
Y10CP

b

a
a a

b
b

mg/ml

%
 In

hi
bi

tio
n

a a a

b
b

a a
b

b

c

a a
b

c

d

a a

b

c

d

Fig. 2 a-amylase (a) and a-glucosidase (b) inhibitory capacities of

Yam-Curculigo pilosa composite flours. Y0CP, Control; Y1CP, 1%

of yam flour was substituted by Curculigo pilosa; Y3CP, 3% of yam

flour was substituted by Curculigo pilosa; Y5CP, 5% of yam flour

was substituted by Curculigo pilosa; Y10CP, 10% of yam flour was

substituted by Curculigo pilosa
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led to enhancement and introduction of some phytochem-

icals which were not present in yam flour before. For

example, Sitosterol and Stigmasterol which are present in

yam flour were enhanced with substitution of 5% and 10%

CPP. Also, phytochemicals like Curculin, Curculigol,

Curculigenin, Piloside and Curculigoside were not present

in yam flour but introduced by inclusion of CPP. Except

Piloside, the content of these phytochemicals increased

with increase CPP. Many of these phytochemicals have

been reported with antioxidant and antidiabetic properties;

therefore the enhanced antioxidant and antioxidant activi-

ties of the composite yam flours might be due to their

increase. (Wu et al. 2005; Ward et al. 2017; Chang et al.

2018).

Conclusion

Supplementation of Curculigo pilosa powder with yam

flour was significantly able to increase the phenolic con-

tents and antioxidant activities of the composite flour. Also

the abilities to inhibit digestive enzymes; (a-amylase and

a-glucosidase) and induced linoleic acid peroxidation was

enhanced. Therefore, Curculigo pilosa powder can be a

promising functional ingredient for yam flour in the man-

agement of diabetes and other oxidant-related diseases.
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