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EFFECTS OF SESAME SEED ENRICHMENT ON PHYSICO-CHEMICAL AND
NUTRITIONAL CHARACTERISTICS OF FLOUR FROM TWO CULTIVARS OF
WHITE YAM (Dioscorea rotundata Poir)

ABSTRACT

The effects of enriching two cultivars of yam (Dioscorea rotundata Poir) flour with sesame
seed (Sesamum indicum L) flour on their physico-chemical and nutritional characteristics
were studied. Yam flours were produced from Abuja and Efuru yams by parboiling at 60°C
for 10 minutes and left overnight, followed by sun drying for four days. Enriched yam flour
samples were prepared by thoroughly mixing the yam and sesame seed flour in ratios 95:5,
90:10, 85:15 and 80:20 respectively. Proximate, mineral and anti-nutrient content as well as
functional properties of enriched flours were determined using standard methods of AOAC.
The two yam-flour samples were low in moisture, crude protein, fat and ash content, high in
carbohydrate and macro minerals, while Sesame seed was very low in moisture and
carbohydrate, and low in crude fibre content, but very high in crude protein, fat, ash and
macro minerals. The moisture, crude protein, fat and fibre, ash and carbohydrate content of
the yams and enriched samples ranged between 11.9-13.8g, 3.3-7.5g, 0.5-13.8g, 1.6-3.0 g,
2.0-2.6_g and 61.7-78.8 _g/100g respectively. Addition of sesame seed flour resulted in
reduction in moisture and carbohydrate content and significant increase (p=0.05) in protein,
fat and ash values of enriched samples. The protein, fat and mineral content of the enriched
samples increased with increased level of sesame seed flour inclusion (p=0.05). Both yam
and sesame flours were low in the antinutritional factors studied. Sesame flour was high in
trypsin inhibitors and polyphenols. Enrichment with sesame flour resulted in further
reduction in the antinutritional factors content with increase in trypsin inhibitors and
polyphenols content of the products. Efuru variety flour with its enriched products had higher
water and oil absorption capacity, loose and packed bulk density and swelling capacity than
Abuja variety flour. Enriching yam flour with sesame flour can improve the nutrients and
functional properties of their products which can improve the nutritional status, health and
well-being of consumers.

Key words: Yam flour, Sesame seed flour, Anti-nutritional factors, Food enrichment,
Physico- chemical properties

INTRODUCTION

Sesame (Sesamum indicum L.) also known as sesamum or beniseed, is a member of the
family Pedaliaceae, and one of the most ancient oilseed crops with high level of antioxidants
[1]. Sesame seeds are highly valued for their high content of oil, which is very resistant to
rancidity, and used as cooking oil. It plays important role in human nutrition, medicinal,

pharmaceutical, industrial and agricultural uses [2], [3].
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Sesame foods are very healthy and are popular in culinary preparation. After the extraction of
its oil, the cake is mostly used as livestock feed or often as manure or the seed is ground into
sesame flour and added to health foods [2]. Sesame seeds contain significant amount of
sesamin and sesamolin, both of which have beneficial effects on serum lipid levels and liver
function, and give sesame seed oil a marked antioxidant activity [4]. Sesame seed also
contains phenolic compounds and tocopherols with antioxidant activity that have significant
effect on reducing blood pressure, lipid profile, degeneration of vessels and impact in
reducing chronic diseases [5]. The oil from sesame seed contains about 35%
monounsaturated fatty acids and 44% polyunsaturated fatty acids [3], [6]. In addition to being
a good source of oil, the seeds also contain significant amount of protein (18-25%),
carbohydrate (13.5%) and ash (5%) [7]. The protein of the seed has immobilized amino acid

profile with good nutritional value similar to soybean [8].

Yam, (Dioscorea spp); constitutes staple food that produces edible starch and is the third
most important tropical root crop after cassava and sweet potato [9]. Dioscorea species is the
most important food crop in West Africa, with Nigeria being the highest producer worldwide
(71% of the world’s total production [10]; and they serve as important source of energy for
millions of people in Nigeria [11], [12], [13]. It has higher levels of protein and vitamins than
cassava [13].

Among the many varieties of yam species widespread through the humid tropics, White yam
(Dioscorea rodundata), Yellow yam (D. cayensis), Water yam (D. alata), Chinese yam (D.
esculanta), Aeriel yam (D. bulbifera) and Trifoliate yam (D. dumentorum) are the most
economically important ones [14]. White yam (D. rodundata) is the most preferred yam
species [15]. The tubers are processed into chips, boiled yam, roasted yam, pounded yam,
porridge or yam flour through frying, boiling, roasting, pounding, steaming, or fermentation

followed by milling respectively [16]. In addition to its importance in diets, it is prominent in
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traditional festivals, marriages, burials and indeed in almost all social, cultural and religious
gatherings [13].

White yam is low in protein and micronutrients, especially vitamins, and large quantity of
these micronutrients are lost during processing [17], [18]. Addition of sesame seed to yam
products can provide means of improving the nutrient content of the products as well as
nutrient intake of consumers. This study was carried out to investigate the effect of enriching
the flour of two cultivars of white yam (Abuja and Efuru) with sesame seeds on the physico-
chemical properties of the products.

MATERIALS AND METHODS

Sample Collection and Preparation

Two cultivars of D. rotundata (Abuja yam and Efuru yam) with white sesame seeds were
purchased from Bodija market in Ibadan, Oyo State, South-west Nigeria, Bodija market is
one of the largest markets for foodstuff in Ibadan, and is the major depot for raw foods from
different parts of the country. Hence, samples obtained from this market are representative of
food items from most parts of the country while the two samples were brought from Benue
State of Nigeria. The tubers were washed to remove the dirt and adhering sand particles,
rinsed with clean water at room temperature. The washed tubers were peeled with knife,
washed with distilled water and cut into pieces for each of the Abuja and Efuru yam, sliced

into cubes with dimension 1.0%1.5%1.5 ¢m to ensure efficient heat circulation during drying.

The two yam slices were washed with distilled water, weighed and parboiled at 60°C for 10
min, left in the warm water for 18 h, drained and sundried for 4 days separately [19], [17].
The different dried yam slices were milled into flour using attrition mill, the flour samples
were packaged in sealed transparent polythene bags and labeled as Abuja yam flour (AYF)
and Efuru yam flour (EYF) respectively; and stored at room temperature in a cool, dry place

till when needed. Similarly, the white sesame seeds were cleaned manually to remove dirt,
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foreign materials, and immature and damaged seeds. The cleaned seeds were crushed into
smaller particles in a glass mortar and stored in plastic bags at 40°C in an oven until when

needed.

Different ratios of yam flour and sesame seed flour were formulated as follows.

Sample 1 = 95 g of Abuja yam flour + 5 g Sesame seed flour

Sample 2 = 90 g of Abuja yam flour + 10 g Sesame seed flour
Sample 3 = 85 g of Abuja yam flour + 15 g Sesame seed flour
Sample 4 = 80 g of Abuja yam flour + 20 g Sesame seed flour
Sample 5 = 95 g of Efuru yam flour + 5 g Sesame seed flour

Sample 6 = 90 g of Efuru yam flour + 10 g Sesame seed flour
Sample 7 = 85 g of Efuru yam flour + 15 g Sesame seed flour
Sample 8 = 80 g of Efuru yam flour + 20 g Sesame seed flour.

Each sample was thoroughly mixed, packed, labeled and sealed in transparent polythene bag.
All the ten labeled samples were kept at 4°C in the refrigerator in the laboratory until required
for analyses [20].

Proximate analysis

The moisture content was analyzed using the Association of Official Analytical Chemists’
(AOAC) approved method 967.08, crude protein by AOAC method 988.05, crude fat or ether
extract, ash and crude fibre contents were determined using the AOAC methods 2003.06,
942.05 and 958.06 respectively [21]. Carbohydrate content was determined by difference and
all analyses were carried out in triplicate.

Mineral analysis

The concentrations of the minerals in the yam flour, sesame flour and enriched sample flour

were determined by Atomic Absorption Spectrophotometric method (AOAC, 975.11) [21].
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Vanado-molybdate colorimetric method was used to determine phosphorus (AOAC, 975.16)
[21]. All the measurements were made in triplicate.

Determination of anti-nutritional factors

Phytate determination

Phytate was determined by weighing 2_g of each sample into 250 _ml Erlenmeyer flask. A
100ml of 2% hydrochloric acid was added to soak each sample for 3 hours. This was filtered
through a double layer of filter paper. About 50ml of each filtrate was placed in a 500ml flask
and 107_ml distilled water added in each case, followed by addition of 10ml of 0.3%
ammonium thiocyanate (NH4SCN) solution. The resultant solution was then titrated with
standard solution of Iron (III) chloride containing 0.00195 g iron per ml till a slightly
brownish-yellow colouration which persisted for 5 minutes (AOAC method 986.11) [21].
Saponin determination

Saponin content was determined using Spectrophotometric method described by Brunner,
[22]. The absorbance of the sample as well as standard saponin solutions were read after
colour development in a Jenway V6300 Spectrophotometer at a wavelength of 380 _nm.
Tannin determination

Total tannin content was determined by the Spectrophotometric procedure described by
Association of Official Analytical Chemists [23].

Oxalate determination

The oxalate content of the samples was determined using the AOAC method [21].
Determination of functional properties of flour

Swelling capacity determination

This was determined in accordance with the method described by Leach et al., 1959 [24] with
modification for small samples. A 0.1g of sample was weighed into a weighed test tube (W)

into which 10 ml of distilled water was added and heated in a water bath at temperature of
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60°C for 30 min, with constant shaking within the heating period. The mixture was cooled to
room temperature and centrifuged at #5000 x g, for 15 minutes. The residue obtained after
centrifuging with the water was retained and the test tube was weighed (W>).

Swelling of starch = W, - W,

Weight of starch
Least gelation concentration (LGC) determination
Sample of starch (2 - 18% w/v), were prepared in test tube with distilled water (5Sml). The
starch suspensions were mixed with Variwhirl mixer for 5 min. The test tubes were heated for
30 min at 80°C in a water bath, followed by rapid cooling under running cold tap water. The
test tubes were further cooled at 4°C for 2_hrs. Least gelation concentration was determined

as that concentration when the sample from the inverted test tube did not fall down or slip.

Oil and water absorption capacity determination

The Sathe et al., (1959) [25] method was applied. A 5 ml of oil (Executive Chef Oil, Lever
Brothers (Nigeria) Plc, Lagos, Nigeria) was added to 0.5 g of sample flour in 10 ml
centrifuge tube. The mixture was stirred with glass rod to disperse the sample in oil for 30 s
and centrifuged for 30 min at 35000_rpm. Then, the volume of the supernatant was recorded.
Loose and packed bulk density determination

Two grammes (2 g) of flour was weighed into a 25 ml measuring cylinder as volume 1 (V)),
the flour particles inside the cylinder was tapped several times for 10 min till a constant
volume_2 (V) was obtained. Loose bulk density was obtained using the formula:

Bulk Density = Weight of sample

Volume V;
while

Packed bulk density = Weight of sample
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Volume V,
Statistical analysis
Analyses were done in triplicate. Analysis of variance was performed to calculate the
significant difference between means, and multiple range test (Turkeys Least Significant

Difference) was conducted on the results obtained. Level of significance was set at p>0.05.

RESULTS AND DISCUSSIONS

Proximate composition

The proximate composition of raw flour of the two varieties of yam, sesame seed and the
enriched yam flour are presented in Tables 1a and 1b respectively. The moisture content of
the two varieties of yam flour was low and very similar without significant difference
(p>0.05). The crude protein and fat content of the flour of the two yam varieties were low,
while the ash content was high, and total carbohydrate content very high compared with other
tubers. Efuru flour was slightly but not significantly higher (p>0.05) in crude protein and ash
values. Sesame seed flour was very low in moisture and carbohydrate content, high in crude
protein and very high in fat compared with the two yam varieties. Enriching the yam flour
with sesame seed flour significantly reduced the moisture and total carbohydrates content
(p=0.05), the level of reduction increasing with the level of inclusion of the seed flour. The
moisture content of all enriched samples of yam flour was lower than that of flour of the two
varieties of yam, but higher than that of sesame seed flour. There were significant increase
(p=0.05) in protein, fat and ash content of enriched samples, the value of nutrients increasing

with increase in level of inclusion of sesame seed flour.



192  Table la: Proximate composition of Abuja yam, Efuru yam and Sesame seed flour (g/100g)

Parameter AYF EYF SSF
Moisture 13.8+0.01°¢ 13.7£0.01¢ 2.9+0.00°
Crude Protein 3.3+0.00° 3.5+0.01¢ 25.9+0.00°
Crude Lipid 0.5+0.18" 0.5+0.00° 53.0+0.02¢
Ash 2.0+0.00¢ 2.2+0.01° 5.7+0.00°
Total Carbohydrates ~ 80.4+0.00° 80.1+0.01° 12.5+0.01¢

193
194  AYF = Abuja yam flour; EYF = Efuru yam flour, and SSF = Sesame seed flour
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212 Table 1b: Proximate composition of enriched Abuja and Efuru yam flour (g/100g dry sample)
Parameter Moisture Crude Crude Lipid Ash Total
Protein Carbohydrates

Sample 1 12.3£0.06°  6.740.02°  13.440.01° 2.340.01°  65.3+£0.01°

2 12.320.01¢  6.8+0.03*  13.440.01° 2.440.01°  65.0£0.01°

3 12.240.01¢  6.940.03°  13.520.04° 2.4+0.01°  65.0+0.01¢

4 12.0£0.01°  7.120.08°  13.5+0.04°  2.5£0.01"  64.9+0.01°

5 12.3£0.00°  6.9+0.00°  13.5£0.00°  2.4+0.01°  64.9£0.01°

6 12.2+0.01°  7.1+£0.00°  13.6+0.00°  2.4+0.01°  64.7+0.01°

7 12.120.01°  7.320.01°  13.740.00*  2.5%0.01°  64.4+0.01°

8 11.940.01°  7.540.01°  13.8+0.01  2.6+£0.00°  64.2+0.01

213 Sample 1 95 g of Abuja yam flour + 5 g Sesame seed flour

214  Sample 2 90 g of Abuja yam flour + 10 g Sesame seed flour

215  Sample 3 = 85 g of Abuja yam flour + 15 g Sesame seed flour

216  Sample 4 80 g of Abuja yam flour + 20 g Sesame seed flour

217  Sample 5 = 95 g of Efuru yam flour + 5 g Sesame seed flour

218  Sample 6 90 g of Efuru yam flour + 10 g Sesame seed flour

219  Sample 7 85 g of Efuru yam flour + 15 g Sesame seed flour

220  Sample 8 = 80 g of Efuru yam flour + 20 g Sesame seed flour

221

222 The two yam flours were low in moisture content (Table 1(a)). Low moisture content of the
223 two yam flour is indicative of its long shelf life, as it has been reported that low moisture
224  content reduces microbial spoilage of food products [26]. The value obtained for moisture

225  content of flour in this study were higher than the range of 3.33 — 6.42% reported for banana

226  —sesame seed blend [27].
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The protein and fat values of the yam flour were low. This is in line with the finding of
Adepoju [17] that raw yam is low in both protein and fat content. The high ash content of the
two yam flour was suggestive of high mineral content, especially macro-minerals. The result
obtained here is in agreement with the reported ash values of some processed white yam
products [17].

The value obtained for sesame seed flour proximate composition in this study is at variance
with the one in the literature [28]. The difference in value is believed to be due to yearly,
seasonal and geographic variation, as both samples were obtained from different geographic
locations and years.

Addition of sesame seed flour to yam flours improved the nutrient content of the products
(Table 1(b)). The observed increase is believed to be due to the high nutrient content of
sesame seed ([28], [29], [30]). However, the addition resulted in reduction of total
carbohydrate content. The reduction is believed to have resulted in low carbohydrate and high

protein and fat contents of the seeds [28].

Mineral composition

The mineral content of the flour of the two varieties of yam, sesame seed and enriched yam
flour are presented in Tables 2(a) and (b). The yam varieties were high in potassium, calcium,
magnesium and phosphorus, moderate in iron, and zinc, but very low in manganese and
copper content (Table 2(a)). The Efuru yam flour was not significantly higher (p=0.05) in
minerals than that of Abuja yam flour. Sesame seed flour was very high in all the macro-
minerals studied. Enriching the yam flour with sesame flour resulted in significant increase in

all the minerals, especially the macro-minerals.
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Table 2a: Mineral composition of Abuja yam, Efuru yam and Sesame seed flour (mg/100g)

Parameter AYF EYF SSF

Potassium 215.00+0.01¢ 217.00+0.02 ¢ 1234.70:£0.00°
Sodium 57.67+0.02° 60.00+0.02° 587.00£0.06 ¢
Calcium 137.00£0.05° 136.00+0.04° 1160.10+0.04
Magnesium 274.00+0.01° 277.00+0.05 ¢ 393.60+0.05 ¢
Phosphorus 226.00+0.02 ¢ 228.00:0.02° 480.40+0.02°
Iron 3.13+0.01¢ 3.10£0.01° 9.26+0.03¢
Zinc 1.87+0.01¢ 1.86£0.01° 3.38£0.01¢
Manganese 0.43£0.01° 0.40+0.00" 0.76+0.01*
Copper 0.29+£0.01° 0.29+0.02¢ 0.48+0.03"

The yam flour had good potassium and sodium ratio for balancing the intra and extracellular
fluid of the body. Sesame flour is a very good source of these minerals (Table 2(a)). A 100 g

sample of sesame flour can meet more than half of daily requirements of the macro-minerals

and zinc.
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Table 2(b): Mineral composition of enriched Abuja and Efuru yam flour (mg/100g)

Sample 1 2 3 4 5 6 7 8

K 34630  359.40 396.70 413.00 305.00 35830 399.70 415.00
+0.06°  +0.04* £0.03*  £0.02° £0.02° £0.01° +0.05°  +0.02°
Na 12730 154.00 173.00 187.70 130.00 157.00 175.70  190.30
+0.10°  £0.02° +0.01 £0.01° +0.01* +0.02° +0.02*  +0.04°
Ca 290.30  305.30 336.30 354.30 291.70  309.00 340.00 359.30
+0.06°  +0.05¢ £0.01° £0.04" +0.04° +0.02* +0.04° +0.02°
Mg 296.00 310.70 323.00 337.30 300.70 311.70 32470  340.30
+0.02¢  £0.04* £0.02¢ £0.05° +0.06° +0.04° +0.02° +0.05°
P 270.70  287.30 302.30 315.30 274.00 29030 305.70 316.70
+0.04°  £0.02° +0.05°  +0.02¢ +0.02° +0.00° +0.02¢  +0.04°
Fe 3.20 320 324 327 320 3.21 3.24 3.27
+0.01°  +0.04° +0.02° +0.01° +0.01° +0.01° +0.01* +0.04°
Zn 1.92 197 199 2,02  2.00 1.97 2.00 2.02
+0.01*  £0.01* £0.01° £0.02° +0.01° =+0.01° +0.01° =0.01°
Mn 0.45 048 047 0.50 045 0.49 0.48 0.50
+0.01¢  £0.03° +0.01Y  £0.01* +0.01° +0.02° +0.01*  +0.00°
Cu 0.35 034 037 039 031 0.34 0.37 0.39

£0.01°  £0.019 +0.00° +0.04% +0.00° +0.00° +0.00° +0.01°

The mineral content of the enriched samples increased with the level of inclusion of sesame
seed flour. The increase in essential minerals content of enriched samples can be attributed to
the fact that sesame seed is a good source of protein. Studies have reported that legumes and

nut seeds are good sources of protein and minerals, and that these seeds are usually consumed
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in many parts of the developing countries, particularly where animal proteins are scarce or

very expensive [31], [32].

Anti-nutritional and antioxidant composition

The anti-nutritional factors and antioxidant properties of the yam flours and enriched samples
are presented in Tables 3. The two yam cultivars were very low in antinutritional factors,
reducing power and polyphenols, while sesame seed had significantly higher (p=0.05) values
of the anti-nutrients. Likewise, sesame seed contained significantly higher values of trypsin
inhibitors, reducing power and polyphenols (p=0.05). The level of anti-nutritional factors in
the sesame seed influenced the amount of trypsin inhibitors and antioxidant properties of the
enriched samples (Table 3). However, the trypsin inhibitors concentration can be eliminated
or reduced to tolerable level through processing methods like roasting, fermentation, soaking
etc ([33], [34], [35], [36]). The enriched flour samples will undergo processing before they
are being consumed. Hence, the enriched flours are safe for consumption.

The presence of high quantity of polyphenols is an indication of good antioxidant properties

of sesame seed, as well as the enriched products.



300 Table 3: Anti-nutrient and anti-oxidant content of Abuja, Efuru, Sesame seed and enriched
301 flour
Sample Phytate Oxalate  Saponins  Tannins T.1 RP TP
% % % % (TIU/mg) (mg/GAE/g)
AYF 003 0.01= 0.09+ 0.00+ 0.13+ 0.33+ 9.31%
0.00°  0.00 0.00° 0.00° 0.01° 0.00° 0.07¢
EYF 0.02+  0.01=+ 0.08+ 0.00+ 0.09+ 0.34+ 9.38+
0.00°  0.00° 0.00° 0.00° 0.00* 0.00° 0.01°
SSF 035+  0.19+ 0.22+ 0.00+ 1937+  0.83% 25.34+
0.00°  0.00° 0.00° 0.00° 0.01° 0.00¢ 0.01°
1 0.07+  0.04=+ 0.10+ 0.01+ 0.66+ 0.36+ 11.02+
0.00°  0.00° 0.00° 0.00° 0.01° 0.00° 0.00¢
2 0.09+  0.05+ 0.11= 0.01% 0.81% 0.38+ 11.51+
0.00*  0.00 0.00* 0.00 0.01° 0.00° 0.00*
3 0.09+  0.06+ 0.11% 0.01% 1.13+ 0.40+ 11.86+
0.00°  0.00° 0.00° 0.00° 0.01° 0.00° 0.01¢
4 0.10+  0.07+ 0.13+ 0.01+ 1.40+ 0.43+ 12.12+
0.00*  0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
5 0.07+  0.04+ 0.10+ 0.10+ 0.60+ 0.83+ 25.34+
0.00*  0.00" 0.00° 0.00* 0.01° 0.00* 0.01°
6 0.08+  0.05+ 0.11+ 0.01% 0.75+ 0.40+ 11.19+
0.00*  0.00° 0.00° 0.00° 0.00* 0.00° 0.00°
7 0.09+  0.05+ 0.12+ 0.01% 1.09+ 0.41+ 11.96+
0.00°  0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
8 0.00+  0.07+ 0.13+ 0.01+ 1.34+ 0.43+ 12.21+
0.00°  0.00° 0.00* 0.00° 0.00° 0.00¢ 0.01°
302
303 AYF = Abuja yam Flour; EYF = Efuru yam flour; SSF = Sesame seed flour
304 T. I =Trypsin Inhibitor; R. P. = Reducing power; T. P. = Total Polyphenols
305
306  Functional properties
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The functional properties of the yam flours and enriched samples are as presented in Table 4.
The loose bulk density ranged from 0.49 g/ml in raw flour of the two varieties of yam and
0.51 g/ml in sesame seed and in the mixtures above 5% proportion while in the packed bulk
density, the range was between 0.51 g/ml — 0.54 g/ml. The water absorption capacity was
higher in Efuru yam flour than in Abuja yam flour as well as its enriched sample.

The Water Absorption Capacity values of the yam flour and enriched samples were
comparatively lower than the value of Cassia fistula seed flour reported by Akinyede and
Amoo, (2009) [37]. The swelling capacity of the two varieties of yam was higher than the
sesame seed with a slight increase with the % increase of sesame seed flour. However, the
swelling capacity of the fortified yam flour was significantly lower than both the Abuja and
Efuru yam flours. The least gelation concentration of the enriched yam flour also increased
with successive increase in the amount of sesame seed flour though the raw yam flour had
higher values when compared with sesame seed flour. The high gelation value implies that
the diet would require more energy consumption to cook, and hence, the gel strength of the

diets would be weak and undesirable [38].
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Table 4: Physico-chemical properties of Abuja, Efuru, Sesame seed and enriched flour

Sample LBD PBD WAC OAC SC LG
(g/ml) (g/ml) (g/100g)  (g/100g)  (g/g)

AYF 0.49+ 0.51+ 127.00+ 96.00+ 18.26+ 21.24+
0.00° 0.00° 0.00¢ 0.00° 0.00* 0.00°

EYF 0.49+ 0.51+ 130.00+ 101.00+  18.31« 21.18+
0.00° 0.00¢ 0.71¢ 0.71° 0.01° 0.01°

SSF 0.51+ 0.54+ 118.00+ 80.00+ 11.64+ 13.38+
0.00* 0.00* 0.71° 0.00* 7.07 0.00*

1 0.49+ 0.52+ 123.00+ 86.00+ 12.03+ 13.70+
0.00° 0.00° 7.07¢ 1.02¢ 0.00* 7.07

2 0.50+ 0.52+ 131.00+ 98.00+ 12.47+ 13.92+
0.00° 0.00° 1.44° 1.41° 0.00° 0.00°

3 0.51+ 0.53+ 136.00+ 98.00+ 12.49+ 14.15+
0.00¢ 0.00° 0.00° 1.41° 0.00° 0.00°

4 0.51+ 0.53+ 141.00+ 105.00+  12.69+ 14.26+
0.00* 0.00¢ 0.00* 0.00* 0.00* 0.00*

5 0.49+ 0.52+ 126.00+ 88.00+ 12.05+ 13.71+
0.00° 0.00° 0.71¢ 0.71° 0.00* 0.01¢

6 0.50+ 0.52+ 134.00+ 94.00+ 12.30+ 13.95+
0.00¢ 0.00¢ 0.71¢ 0.00° 0.00° 0.01°

7 0.51+ 0.53+ 138.00+ 100.00£  12.51+ 14.17+
0.00° 0.00° 0.71° 0.71¢ 0.01 0.00*

8 0.51+ 0.53+ 143.00+ 108.00+  14.28+ 14.28+
0.00¢ 0.00° 0.71° 0.71¢ 0.01 0.01

Where:

LBD = Loose Bulk Density, WAC = Water absorption Capacity, OAC = Oil Absorption

Capacity, SC = Swelling Capacity, PBD = Packed Bulk Density, LGC = Least Gelation

Concentration, AYF = Efuru Yam Flour, SSF = Sesame Seed Flour
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CONCLUSION

Enriching yam flours with sesame seed flour significantly improves the proximate, mineral

composition and the functional properties of the flours of two cultivars of yam studied.

Including sesame seed flour in yam flour can improve nutrient intakes, dietary diversity and

contribute substantially to meeting nutritional needs of consumers when consumed along

other food sources, thereby improving the nutritional and health status of consumers.
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