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ABSTRACT

Background: Sesame is produced abundantly in Nigeria but is mostly exported as cash crop. The seed is rich
in protein, fibre, oil and minerals, and could be incorporated into widely consumed goods like cake to benefit
Nigerians. Cake is widely consumed by most Nigerians.

Objective: The study aimed at using fermented (FSM) and unfermented (USM) sesame seed meals to improve
quality of muffin cakes.

Methods: Sesame seeds were divided into two equal portions of 1.5kg each. One portion (USM) was soaked
in excess cold water (26 +=20C) for 3h and the fermented (FSM) in excess cold water (26 +20C) for 18h. Both
were de-hulled, washed, sun-dried for 3 days, oven-dried at 500C for 72h and then milled into powder. The
USM and FSM flours were analysed for nutrient composition. Cakes were prepared with O (control), 25 and 50
% levels of USM or FSM and then analysed for quality characteristics.

Results: Fermentation (18 h) improved flour protein (from 13.56 to 14.20%, ash (from 5.10 to 5.5%), calcium
and magnesium but decreased carbohydrate, phosphorus and zinc contents. USM and FSM improved cake
quality. At 50% addition, USM improved protein content from 18.1 to 18.9% and calcium 116.3 to 180.3
mg/100g while FSM improved protein to 21.5% and calcium to 200.1 mg/100g. Iron, phosphorus and zinc
increased similarly while magnesium decreased. Cakes with USM and FSM were adequately accepted
Conclusion: Both fermented and unfermented sesame seed meals improved quality of muffin cakes, and
should be incorporated into cakes to benefit consumers nutritionally.
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INTRODUCTION

Cakes constitute major components of human
snacks in most part of the world. It is a sweet pastry
product made from wheat flour, shortening
(hydrogenated fat), sugar, egg and is usually made
light by the addition of baking powder [1]. Wheat
flour constitutes the basic ingredient for cake
production because of its gluten, which are not
present in the flour of other cereals [2]. Gluten forms
elastic dough during baking and gives high
organoleptic quality to the cake [3, 4, 5].

Wheat production in Nigeria is low due to poor
climatic conditions. Also wheat flour is low in
protein, particularly the essential amino acids [2].
Complementing wheat flour with legume flours in
pastry products in order to reduce production cost
and increase protein content have long been
advocated by many researchers [6]. Flours of
common legumes like cowpea, flaxseed, bambara
nut, African breadfruit, pigeon pea, jack bean,
soybean and sesame seeds are well known to be rich
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sources of nearly all the essential amino acids
needed by man, and these flours scan be used in
supplementation with wheat flour in bakery foods [7,
8,9,10].

Nigeria, especially the North Central States,
including Nasarawa State, is potentially endowed
with sesame crops which is cheap and used in soup
making in most homes. This work is designed to
economically complement wheat flour with
unfermented and fermented sesame seed flours for
the production of muffin cakes. Sesame seed
contains about 45-50% oils and 19-25% protein
[11]. The high oil, calcium, iron and protein
particularly methionine contents of sesame makes it
very important for pregnant and lactating women
[12]. Sesame serves as a good supplement in food
and feed prepared from cereal and tuber crops. Itis
a good source of high quality oil that is resistant to
oxidative rancidity. Sesame oil serve as an anti-
oxidant in the manufacturing of margarine and
salad cream [13, 14]. The oil is used as a pain
reducing agent and in the treatment of dysentery,
diarrhoeaq, ulcers and as an ointment[15, 16].

MATERIALS AND METHODS

Materials

Sesame seed was purchased from a local farmer in
Doma market, Doma while wheat flour (Triticum
indicum), sugar, hydrogenated fat, egg and baking
powder were purchased from commercial stockers
in Lafia main market, all in Nasarawa state, Nigeria.
All the laboratory reagents used in this work were of
analytical quality.

Methods

Processing of sesame seed meal

Sesame seed (3 kg) was cleaned and washed
thoroughly to remove dirt and stones and then
divided into two subsamples (A and B) of 11/2 kg
each. Subsample A was soaked in excess water at
room temperature for 3 h, washed and allowed to
sun-dry for 3 days. The second subsample B was
soaked in excess clean water for 3h, washed and
then soaked in fresh excess clean water for 18h for
fermentation. It was washed and then sun dried for 3
days. Both the unfermented and fermented
subsamples were further dried in a hot air-oven at
500C for 72h and then milled into flour. Both
samples were used for the baking study.

Flour Blend Preparation

Wheat flour (WF) was blended with unfermented
(USM) or fermented (FSM) sesame seed meal (WF:
USM or WF: FSM) in the ratio of 75: 25 and 50: 50;
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100% wheat flour was used as a control.

Preparation of cake samples

Cake samples were baked from batters formed by
homogenously mixing the wheat flour (WF) (700 g)
or wheat-sesame meal blends (700 g), butter (50 g),
egg (400 g), sugar (250 g) and baking powder (20
g) in a clean bowl. Firstly, butter was added to the
mixture of the dry ingredients and was further mixed,
after which the egg was added to the mixture to
produce stiff batters. The batters were scaled to 100
g sizes and moulded into heart- shaped samples.
The 100 g samples were placed in 150 mL frustum
aluminium pans that were greased with vegetable
oil. There were covered with muslin cloth and
allowed to ferment for 30 min at room temperature
(28+£20C).After fermentation, the batters were
baked in an electric oven maintained at 1500Cfor
50 min. Cakes were cooled for about 5h, and then
assessed for chemical composition, physical and
sensory properties.

Nutrient analysis

The wheat, sesame meal and cake flours samples
were analysed for moisture, crude protein, crude fat,
crude fibre and ash contents according to the
method of Association of Official Analytical
Chemists [17]. Moisture was measured as the loss in
weight after heating 2g of samples in a vacuum oven
at 1050C for 4h. Crude protein was determined by
Micro-Kjeldhal (N x 6.25) method, crude fat was
determined using Soxhlet extraction method and
ash content was determined by incineration of the
fat-free subsample in a muffle furnace at 600 OC.
Part of the fat-free subsample was digested
alternatively with 1.25% H2SO4 and NaOH to
determine the crude fibre. The minerals content,
namely, calcium, iron, magnesium and zinc were
determined after wet digestion, using atomic
spectrophotometer (ASS), while phosphorus was
determined using the Vanadomolybdate method
7.

Sensory Evaluation of Cakes

Sensory evaluation (colour, flavour, texture and
mouth-feel, and over-all acceptability) of the muffin
cakes was conducted in an exploratory fest to
determine the level of acceptability of sesame seed
flour in the cakes. Cakes with 100% wheat flour
served as a positive control. Hedonic test was
applied using nine categories of appreciation of the
cakes. The appreciations were balanced and
equidistant with the following evaluations: 1=
extremely disliked, 2= very disliked, 3= moderately



disliked, 4= slightly disliked, 5= neither disliked nor
liked, 6= slightly liked, 7= moderately liked, 8=
very liked, 9= extremely liked [18, 19]. The test was
conducted by 20-member untrained panellists in a
sensory evaluation room illuminated with white
fluorescence light in individual partitioned booths.
Panellists attended three sessions and at each
session, samples (five slices of cakes of uniform
sizes) were served to panellists in white saucers
randomly coded with three-digits-and one-letter
numbers at room temperature (28+20C); with
water to rinse mouth between evaluations. Panellists
were asked to record their scores on a score sheets
provided.

Statistical Analysis

Analysis of Variance (ANOVA) was used to compare
differences among cake samples. Fisher's least
significant difference (LSD) was used to separate
means where significant difference exists at p <
0.05.

RESULTS

Nutrient Composition of Wheat,
Unfermented and Fermented Sesame Seed
Flours

The proximate composition of wheat, fermented and
unfermented sesame seed meals are presented in
Table 1. The results showed significant (p<0.05)
variations in the proximate contents of the wheat
flour (WF), unfermented (USM) and fermented (FSM)
sesame seed meals. The moisture contents ranged
from 32.30% (USM) to 43% (FSM). The crude protein
was highest in FSM (14.20%), followed by USM
(13.56%) and lastly the WF (11.22%). The fat content
of the samples maintained the same trend with the
FSM having the highest value (6.20%), followed by
USM (6.0%), and WF had the least value (5.70%).

Ash content was higher in FSM (5.50%), high in USM
(5.10%), while the least was in WF (0.7%). The USM
had 0.9% fibre content while the FSM was 0.7%.
Carbohydrate content was highest in WF (46.3%),
higher in USM (42.14%) and high in FSM (30.40%),
respectively.

There were significant (p<0.05) variations in the
mineral contents of the flours (Table 1). The mineral
contents ranged for Ca and Mg from 108.3
mg/100g and 24.9 mg/100g in wheat flour to
248.1 mg/100g and 42.1 mg/100 g in fermented
sesame seed meal. Also, P ranged from 7.9 mg/100
g in wheat flour to 37.3 mg/100 g in unfermented
sesame seed meal, Fe and Zn contents ranged from
24.0and 0.64 mg/100 g in fermented sesame meal
to0 34.8 mg/100g and 1.9 mg/100 g, respectively.

Proximate Composition of Muffin Cakes

The proximate composition of muffin cakes made
from wheat flour, unfermented and fermented (18 h)
sesame seed meal is shown in Table 2. Cakes with
25% unfermented sesame seed meal (WSU1) and
25% fermented sesame meal (WSF1) inclusion had
49.74 % and 38.97% carbohydrate, 21.3% and
31.28% moisture, 18.60% and 18.68% protein,
6.5% and 6.72% fats, 2.60% and 3.05% ash and
1.20% and 1.03% fibre, while cakes with 50%
unfermented sesame meal (WSU2) and 50%
fermented sesame meal (WSF2) had 34.67% and
34.93%carbohydrate, 35.60% and 31.32%
moisture, 18.88% and 21.50% protein, 6.80% and
6.85% fats, 2.90% and 4.10% ash and 1.10% and
1.30% fibre contents, respectively. The cake with
100% wheat flour (the control, WF) had 43.48%
carbohydrate, 30.40% moisture, 18.10% protein
and 6.22% fats, 1.10% ash and 0.7% fibre
respectively.

Table1: Nutrient composition of wheat, unfermented and fermented sesame seed flour

Nutrients Wheat Flour Unfermented Fermented
Sesame Seed flour Sesame Seed flour

Carbohydrates (%) 46.30 =0.19 42.14 +0.18 30.40 +0.38
Moisture (%) 35.94 +£0.22 32.30 =0.19 43.0 £0.16
Protein (%) 11.22 +£0.03 13. 56 +£0.04 14.20 =0.06
Fats (%) 5.70 £0.01 6.00 =0.01 6.20 £0.02
Ash (%) 0.70 +0.01 5.10 =0.04 5.50 +0.03
Fibre (%) 0.20 £0.00 0.90 £0.01 0.70 £ 0.00
Calcium (Mg/100g) 108.3 +0.66 192.3 +0.69 248.1 +0.67
Iron (Mg/100g) 34.8 +0.09 30.0 =0.11 24.0 =0.10
Magnesium (Mg/100g) 24.9 +0.07 40.2 +0.04 42.1 +0.08
Phosphorus (Mg/100g) 7.9 +0.07 37.3 £0.03 26.6 +0.02
Zinc (Mg/100g) 1.9 +0.00 1.8 +0.01 0.64 +0.00
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Table 2: Proximate composition of muffin cakes

Nutrients WTF WSU1 WSF1 WSsuU2 WSF2
(100:0) (75:25) (75:25) (50:50) (50:50)

CHO (%) 49.74° +1.00 43.48°+0.11 38.97<+0.12 34.939 +0.09 34.67¢ +0.11
Moisture (%) 30.40° =0.91 31.36°>+0.21 31.28>+0.11 31.32® 09 35.60° =£0.11
Protein (%) 18.10° +£0.07 18.60* +0.12 18.68> +0.07 18.88° +0.11 21.50° +0.09
Fats (%) 6.22¢ +0.06 6.50° +0.06 6.72° £0.05  6.80° £0.02 6.85° +0.06
Ash (%) 1.10° £0.03 2.60¢ +0.04 3.05° £0.02  2.90¢ +0.01 4.10° =0.00
Fibre (%) 0.70¢ +0.01 1.20° +0.00 1.30° £0.01 1.10¢ =£0.02 1.30° £0.00

WTF= cake sample with 100% wheat flour, WSF1 and WSF 2= cake samples with 25% and 50% fermented sesame
seed meal respectively, WSU1 and WSU2 = cake samples with 25% and 50% unfermented sesame seed meal.

Mineral Composition of Muffin Cakes

The mineral composition of muffin cakes made from
wheat and unfermented or fermented sesame seed
meal blends are represented in Table 3 with
significant (p<0.05) differences. The wheat flour
(WF, control) had 116mg/100g calcium,
38.3mg/100g iron, 38mg/100g magnesium,
3mg/100g phosphorus and 8mg/100g zinc, while
the 25% inclusion of unfermented (WSU1) and
fermented sesame seed meal (WSF1) had 120-
160mg/100g calcium, 36-46mg/100g iron, 14-
24mg/100g magnesium, 5-24mg/100g
phosphorus and 10-11mg/100g zinc. Also the 50%
substituted unfermented (WSU2) and fermented

calcium, 36-51mg/100g iron, 24-28mg/100g
magnesium, 16-35mg/100g phosphorus and 12-
12mg/100g zinc, respectively.

Sensory Properties of Muffin Cakes

The scores for sensory attributes of muffin cake
samples are shown in Table 4. Substitution of both
fermented and unfermented sesame seed meal for
wheat in the cake samples significantly (p< 0.05)
decreased these sensory scores. The scores ranged
from 5.10 to 6.45 for colour, 5.10 to 6.0 for flavour,
5.10 to 6.2 for texture, 4.90 to 6.10 for mouth feel
and 4.95 to 6.3 for overall acceptability; with the
highest values of these atiributes for the control,

sesame seed meol (WSFQ) hud 1 80_200mg/] OOg 100% wheat cake. Atthe same IeVeIS, 25% or 50%,
Table 3: Mineral composition of muffin cakes
Minerals WTF WSU1 WSF1 WSU2 WSF2
[ 100. 0] [75:25] [75:25] [50:50] [50:50]
Calcium (Mg/100g) 116.3° £0.08 120.2¢ +0.09 160.2¢+0.10 180.3* +0.06 200.1° +0.11
Iron (Mg/100g) 38.3° +0.41 36.04 £+0.32 46.0° +0.38 42.3°+0.28 51.2° +0.60
Magnesium (Mg /100g) 38.3° +£0.22 14.2° +0.42 24.1°+0.32 20.3¢ +0.31 28.1® +0.32
Phosphorus (Mg/100g) 3.6° =0.01 5.39+0.00 24.4> +0.02 16.4°+0.02 35.1° +0.03
Zinc (Mg/100g) 8.1° £0.06 10.3¢ £0.05 11.4°+0.06 12.0>+0.02 14.0° +0.05

WTF= cake sample with 100% wheat flour, WSF1 and WSF 2= cake samples with 25% and 50% fermented sesame
seed flour respectively, WSU1 and WSU2= cake samples with 25% and 50% unfermented sesame seed flour.

Table 4: Sensory properties of muffin cakes

Samples Colour Flavour Texture mouth feel overall
acceptability
WTF (control) 6.45°+0.69  5.90°+1.3 6.2°+0.78 6.10°+0.80 6.30°+0.73
WSF, (75:25) 6.35%+0.88 6.0°+0.86 6.0°+0.80 5.85°+0.81 5.65°+0.75
WSU,(75:25) 5.90%+1.25 5.9°+0.76 5.90°+0.78 5.8°+0.83 5.40°+0.88
WSF,(50:50) 5.70%+0.80 5.55°®+0.83 5.75°+0.91 5.55°+1.05 5.25°+1.12
WSU,(50:50) 5.10°+1.48  5.10°+1.02 5.10°+1.02 4.90°+1.07 4.95°*+0.10

WTF= cake sample with 100% wheat flour, WSF1 and WSF 2= cake samples with 25% and 50% fermented
sesame seed flour respectively, WSU5.10 to 1 and WSU2= cake samples with 25% and 50% unfermented

sesame seed flour
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of sesame seed substitution, cakes with fermented
sesame had higher sensory scores. Thus, fermented
sesame improved sensory attributes of the cakes.
However, cakes with the higher 50% sesame had
lower sensory scores.

DISCUSSION

The results on proximate composition showed that
the protein content of the wheat flour (11.22%) is
within the range of 7 to 14% protein content of most
cereal grain, including wheat grain reported by
Enwere [2]. In this study, fermentation increased the
protein, fat and ash contents of the sesame seed
meal from 13.56%, 6.0%and 5.10% to 14.20%,
6.20% and 5.5%, but caused a decrease in
carbohydrate content from 42.14% to 30.40%,
respectively (Table 1). The reduction in carbohydrate
content was likely due to conservation of complex
carbohydrates to simpler once by [J- and [J-
amylases during fermentation, also in the utilization
of carbohydrate by fermenting microorganisms [20,
21]. In a similar manner, the increase in protein
content may be due to hydrolysis and conversion of
complex organic nitrogen compounds to simpler
once as fermentation progressed [22, 23, 24]. Thus,
fermentation significantly (p<0.05) improved the
nutrient composition of the sesame meal.
Fermentation process is known to improve nutrient
composition of food [21, 22, 25]. Although the Ca,
Mg and P contents were high in the sesame seed
meal than in wheat flour, fermentation further
increased Ca and Mg contents in the sesame. On
the other hand, Fe and Zn contents decreased in the
same fermented sesame meal, suggesting presence
of soluble salts of these metals and their
solubilisation in the fermenting medium.

Sesame seed (unfermented and fermented) meal
improved the nutrient composition of cake (Table 3).
Substituting 25% and/or 50% of unfermented and
fermented sesame seed meal for wheat flour
significantly (p>0.05) increased the protein, fat, ash
and fibre contents by about 5.7 to 6.2%, 6.30 to
9.7%,157 t0 218% and 71 1o 78.6% in the produced
cake samples (Table 3). Therefore, the sesame meall
inclusion had a positive increase in the nutrient
composition of the cakes. However, the
carbohydrate (49.74%) content of the 100% wheat
cake was higher than the 34.93% and 34.67%
carbohydrate content obtained in cake samples with
50% substituted unfermented and fermented
sesame seed meal, respectively. The reverse was the
case for the protein, fat, ash and fibre contents which
increased with the 50% substitution of unfermented
and fermented sesame meal. The results on
proximate composition of cakes imply that

supplementing muffin cake with sesame seed meal
(unfermented and fermented) improved its nutrient
composition [26].

The 25% and/or 50% unfermented or fermented
sesame seed meals were responsible for the
increased calcium, iron, magnesium, phosphorus
and zinc contents of the cake samples. However,
magnesium was higher in the wheat flour, probably
due to its low content in the unfermented and
sesame seed meal [27, 28].

The high sensory scores for 100% wheat cake could
be due to the assessors' familiarity and long-time
consumption of wheat and wheat products. This
100% wheat bread had lower nutrient composition;
the assessors did not know this. Although at this level
(25%) and below, the nutrient content of cake
samples increased, implying higher nutrient quality
than the control (100% wheat).

CONCLUSION

The evaluation of the effect of substituting
unfermented and fermented sesame seed meal with
wheat flour in the production of muffin cakes was
established in this study. Substitution of wheat flour
with unfermented and fermentation sesame seed
meal increased the nutrient density of muffin cakes,
especially, the proximate and mineral compositions.
However, cake samples with 50% substituted
unfermented or fermented sesame seed flours were
less preferred by panellists. Sesame seed is under-
utilized and readily available in Nigeria, and are
have high potential nutrients to supplement with
wheat flour for muffin cake production for high
nutrient content and acceptable products.
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