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Effects of addition of dried sweet potato peels powder on the quality

characteristics of cupcakes.

ABSTRACT

The study was conducted to develop baked cakes using different pretreated
sweet potato peels powders (such as fresh, boiled and citric'acid) with:various
concentration (5%, 10% & 20%) and to evaluate the:.changes of quality
characteristics. Sweet potato peel powder was/investigated for the different
nutritional and physiochemical properties were bhoiling and pretreatment
effects also evaluated. Fresh peel, 0:5% citric acid treated and boiled sweet
potato peel powder was utilized as sample powder for the studies. There
were significant differences(p. <.0.05) in fiber and ash content and Hunter
color values between_powders from fresh peeled, 0.5% citric acid treated and
boiled sweet potato peels powders. However, fresh and boiled sweet potato
peel powder had higher fiber content than treated. The highest amount of
fiber content was:found in cakes incorporated with 10% boiled treated sweet
potato peels:powders content highest fiber. Pretreated and boiled with citric

acid samples were obtained overall acceptability in the hedonic rating test.
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INTRODUCTION




Sweet potato (Ipomoea batatas) is one of the major root crops which owing to
present of an ample amount of numerous health-beneficial compounds. It has
high nutritional value and a vital source of carbohydrates, protein, vitamins,
and minerals [1]. It is ranked the seventh most important food crop around the
world which fulfilled the highest amount of edible energy [2]. Due to limited
production cost, it was widely cultivated in most developing countries [3]. In
Bangladesh 60000 acreage of land is under sweet potato cultivation within an
annual production of 236000 metric tons in 2018-2019 where 59000 acreage
of land is under sweet potato cultivation within an -annual proeduction of
247000 metric tons in 2017-2018 [4]. Due to higher production rate and lower
price sweet potato flour can be made and used as‘wheat flour substitute all
the year round [1]. Generally, more than fifty percent of the sweet potato
produced is consumed boiled and fried and:the rest is used for the processing
of different processed praoducts. The processed products are bread, crisps,
puff-puff, buns, cake, chips, jam, starch, chin-chin, cookies and pasta,
formulated infant foods, puree, fermented lacto juice, and lacto pickles, fries
[5-6]. Nowadays people-are searching about new, low cost and healthful food
to adjust their changed lifestyles. Therefore, the new taste of lifestyles also
reflects on. their food production as well as food consumption. Lifestyle has

changed along the way, from food production to food consumption.

Day by day baked goods are attracted considerable attention due to their
excellent taste, ease of preparation, and nutritional value. Cake is a
worldwide known baked item prepared from the mixture of different flours,

butter, sugar, oil, egg. Previously it was found that incorporation of dried fruits



and vegetable powder in cakes can contributed additional nutritional values
especially antioxidants, vitamins, minerals and fiber content as well as
improved the textural and sensorial properties of cakes [7]. Nowadays it is
transformed in different shaded of tastes as the ingredients are slightly
modified. For example, whole grain, fiber fortified, less salt, gluten free baked
items. As a result, valuable fruits and vegetables by products are incorporated
into baked items such as cookies and muffins to reduce carbohydrate intake
as well as increase fiber content [8]. In developing countries, wheat flours are
partially combined with flours made from other locally. grown crops as
composite flours as a substitute for wheat flour or. to encourage the
use/application of locally grown crops. Composite flours actually improve the
nutritional quality of the wheat flour. Previously it-was shown that composite

flours are attracting much attention forithe preparation of baked goods [9].

Every year the huge quantity.of sweet potatoes is grown in Bangladesh.
During peak season, its. production is very high in Bangladesh. In this
connection, huge amount of sweet potato peels is discarded as wasted.
Usually, sweet potato peels are not degraded into the soil. Therefore, these
peels could be cause environmental pollution. Usually, sweet potato is used
to make various baked products as already said but there are no products
prepared from sweet potato peels. Although it was proven that sweet potato
peel flour contains higher amount of nutrients as compared to their flesh flour
[10]. Therefore, Sweet potato peel flour may be used in the preparation of

cake making.



After fruits and vegetables processing there are several waste materials are
generating such as seeds, peels, leaves, roots, and stems which can be
utilized as by-products. These by products have lots of nutritional value and
inexpensive. Fruit peels powders have high bioactive compounds and
functional properties for food formulations [11]. There are various fruits and
vegetables by-products have been identified for being used in the production
of baked cupcakes such as cakes from apple pomace, pea hulls, pineapple
waste [12-14]. It has already been established those sweet potatoes are rich
in vitamin A and other bioactive compounds. Although“it was proven that
sweet potato peel had higher nutritional compositions as-cempared to its flesh
[10]. There is no formulated food using sweet potato.peel yet in Bangladesh.
So, Sweet potato peel could be used as health. booster due to source of
different health beneficial compounds.In Bangladesh, people are very fond of
sweet potato as boiled or fried ‘and discarded a huge amount of peel as
waste. However, sweet potato peel products are not available in local market
in Bangladesh. Therefore, present research will open new era in food sector
as well as reduce. environment pollution or utilization of by-products in
Bangladesh. Therefore, the aims of the present study to develop value-added
cakes formulated by incorporating sweet potato peels at different ratios with
wheat flour and to find out optimal condition of the cake and analyze various
nutritional, physicochemical properties and sensory evaluation of backed

cakes.

MATERIAL AND METHODS

Raw Materials, chemicals and other ingredients



Sweet potatoes (Ipomoea batatas) were collected from a local supplier at
Dhaka in Bangladesh and selected on the basis of uniform size and shape,
good color, free from insects, and without any mechanical damage. The
packaged wheat flour, oil, and sugar of “Pushti” brand, skimmed milk powder
of “diploma” brand, and butter of “Akij Food and beverage” brand, eggs,
baking powder, salt, powder milk, margarine and vanilla essence were
collected from the local market. Citric acids and packaging materials were
also collected from local company. All materials were kept. at room
temperature except butter and eggs which were stored in refrigerator. High
density polyethylene bags were used for storage of peel powders and cakes

samples.

Preparation of Sweet potato peels.powder

In this research, we utilized sweet potato peels in three groups where the first
group, a sharp stainless-steel knife utilizes to peeled the fresh sweet potato
and the peels collected in a fresh bowl. Then peels cut into small pieces and
dried by an oven at 55£5°C until moisture content reach below 10%. Then the
dried.peels:were blended by blender machine and sieved through 50 mesh
size.to obtain.a fine powder. For the second group, according to Pao and
Petracek, 1997, after collecting the peels by knife, peels were dipped in citric
acid aqueous solution (0.5% w/v) at ambient temperature for 2 min [15]. After
that drain out excess water and then dried and ground to make peel powder
same as before. For the third group, peels were collected from boiled sweet

potatoes and dipped in dipped in citric acid aqueous solution (0.5% w/v) at



ambient temperature for 2 min, dried and ground to make treated boiled peel

powders.

Formulations of cake from sweet potato peels powders

The basic formulations of developed cakes incorporated with sweet potato
peels powders using different treatments and ratios are outlined in Table 1.
Sweet potato peels powders were incorporated into cakes in:the following
proportions: Sample S; = Control (Market Flour); Sample S, =.05% Fresh
sweet potato peel powder; Sample S; = 05% Treated :sweet potato peel
powder (0.5% citric acid);Sample S,= 05% Boiled Treated sweet potato peel
powder (0.5% citric acid); Sample Ss= 10% Fresh sweet potato peel powder;
Sample Sg=10% Treated sweet potato peel powder (0.5% citric acid);Sample
S7 = 10% Boiled Treated sweet potatoe peel.powder (0.5% citric acid);Sample
Sg = 20% Fresh sweet potato peel powder; Sample Sq = 20% Treated sweet
potato peel powder (0:5% citric acid); Sample S;o = 20% Boiled Treated
sweet potato peel powder (0:5% citric acid). At first, grounded the sugars to
make them fine powders.” Then it was properly mixed with butter and dalda
mixed. The.eggs were beaten for 5 minutes with the hand bitter. Dried
ingredients. such as wheat flour, baking powder, salt, powdered milk and
peels powder were mixed properly and then mixed to the butter to get soft
mixer. At last vanilla essence was added. Then it was poured batter into cake
mould box and baked in an oven at 170°C for 17 min. Then it was cooled to
room temperature and was packaged with high density polyethylene bags

and stored in room temperature for further analysis.



Proximate composition

Association of Official Agricultural Chemists (AOAC) official methods are
utilized as determining the proximate analysis for sweet potato peels powders
and baked cakes [16]. Carbohydrate was determined by the difference from
other nutrition such as fat, moisture, ash, and protein. The caloric value was
calculated to conversion factors of four kcal per gram for proteins and
carbohydrates, and nine kcal per gram for fats [17]. All the analyses were

done in triplicates.

Determination of crude fiber
The crude fiber contents of different sweet potato peel powders and cakes

were determined by the method of AOAC Method:-991.43 [18].

Determination of total palyphenol content

Determination of the:total polyphenol content was done by Ahmed et al.,
(2010) and Saikia et al. (2012) method with some modifications where
absorbance at 765 nm:was measured using a spectrophotometer (T80 U/VIS,
United Kingdom) [19,20]. Total phenols were calculated based on standard

curves of gallic acid and expressed as milligram per gram.

Cake Specific Volume
Cake-specific volume determined by according to method described by AACC
(2000) with adaptations to the different conditions of the product [21]. A slide

calipers utilized to determine the shape dimensions of the cakes.



Hunter color values

A spectrophotometer (CM-3500d, Minolta, Japan) was utilized to determine
the hunter values such as L*, a*, and b* which are the color attributes of a
product. Color change was calculated utilizing the following equation.

AE = [(AL*)2 + (Aa*)2 + (Ab*)Z]lIZ

Sensory evaluation

Sensory evaluations of the entire sample baked cake were done by taste
testing panel utilizing hedonic rating test where ten test panelists present.
They were asked to evaluate different sensory parameters and scoring rate
on a nine-point hedonic scale where 09= Like extremely;.08= Like very much,
07= Like moderately, 06= like slightly, 05 = neither like nor dislike, 04= Dislike
slightly, 03= Dislike moderately, 02°= Dislike very much and 01= Dislike
extremely. The preference differences were evaluated by statistical analysis
of the data for variance and cohsequently, Duncan’s Multiple Range Test
(DMRT). Procedures of the Statistical Analysis System (SAS, 1985) were

used for statistical analysis.

Statisticaltanalysis

Theresults were expressed as the mean, standard error of the mean (SEM),
and coefficient of variation of each species for each parameter was
determined. Data were statistically analyzed (R statistical software 3.4.1) by
one-way analysis of variance (ANOVA). Mean comparisons were performed

using DMRT for significant effect at P < 0.05.

RESULTS AND DISCUSSION



Physical and chemical properties

Table 02 represented the values of proximate analysis of control (market
wheat flour) and different sweet potato peels powders such as fresh, treated,
and boiled. The moisture content of all peel powders fluctuated from 7.30 %
to 7.96% while the moisture content of market wheat flour was 7.94%. The
extent of drying and compositional differences might be reasons for the
differences of peels powders with the market wheat flour. The protein content
of all peel's powders ranged from 6.77% to 9.45% protein and. 74.88% to
80.66% carbohydrate whereas protein content and carbohydrate of wheat
flour was 13.70% and 70.51% respectively. All sweet potato peels powders
contained lesser protein content and higher amount of superior carbohydrate

than wheat flour.

From the table 02 we also found the fat content of all peel's powders ranged
from 1.23% to 1.71% which was slightly lower than that of wheat flour
(1.87%). Maruf, Sorifa, and Jong-Bang (2010) mentioned 0.59% to 1.29% fat
content in_peeled and unpeeled sweet potato powder [22]. This variation in fat
content might be due to the varietal difference, peel content, fat extraction by
different chemicals and different milling procedure and machines. The ash
content of peels powders ranged from 6.13% to 6.89% whereas wheat flour
was 5.98%. The ash contents of all peel's powders significantly higher than
market wheat flour. Different milling machines and environment may be

responsible for this fluctuation.

Total crude fiber content



Table 02 represents the total crude fiber content of peels powders which
ranged from 4.86% to 13.65% where as the crude fiber of wheat flour was
1.15%. The total crude fiber content of fresh peel had the highest value
(13.65%) as compared to that of citric acid treated and boiled peels powders.
This might be due to the loss of components which molecular weight
comparatively lower than other. The lower molecular weight molecules such
as sugars, vitamins, minerals and soluble dietary fiber loss during processing

of treated and boiled peels powders.

Total Polyphenol content of peels powders

The total polyphenol content of sweet potato-peels pewders ranged from 8.35
to 14.42 mg gallic acid equivalent/ 1g (Table 02). Due to peels are rich in
different phenolic content, unpeeled:sweet'potato powder had better phenolic
content than peeled flour which has similar observations were found by
Maruf, Sorifa, and Jong-Bang (2010) [22]. The total polyphenol content was
highest in fresh ‘peels powders and lowest in boiled peels powders. Similar
observations were obtained from persimmon peel where blanched samples
had lower“total phenolic content. Different oxidation such as enzymatic or
chemically.or water leaching responsible for this massive loss of the phenolic

content [19,23].

Proximate compositions of baked cakes
The data obtained from the table 03. proximate analysis of baked cakes
integrating three different concentrations such as (5%, 10%, 20%) sweet

potato peels powders with citric acid treated and fresh (untreated) samples



are shown in Table 03. The moisture content of the control cake (wheat flour
cake) was 22.75% whereas all cakes samples were ranged from 12.06% to
21.15%. The protein content and fat content of wheat flour cake were 8.53%
and 28.83% respectively where as all peels powders cakes samples had
7.46% to 9.25% protein content and 26.59% to 30.60%. However, the values
were not significantly different from each others for all samples. The ash and
carbohydrate percentage of control cake was 0.85% ‘and .39.04%,
respectively and these percentages increased with the<increased. of sweet
potato peels powders concentrations (5%, 10%, 20%).and with the different
treatments. In addition, the ash content increased with increase in peel
powder concentration and the higher concentrations (20%) had higher

amount of ash and carbohydrate content also.

Total polyphenol and total crude fiber content of baked cakes samples

Total crude fiber contents of backed cake from sweet potato peel powders
ranged from 0.51 to_ 7.85 g-per 100 g (Table 03). Sample S3 contained
highest amount of total crude fiber and sample S9 had the lowest level of
protein. There were significant differences in total crude fiber contents of all
samples at different backed cake which was fortified by different

concentrations sweet potato peels powders.

Table 03 represents the total polyphenol content of control cake sample
(wheat flour cake) was 1.13 mg gallic acid equivalent/1g. On the other hand,
the total polyphenol content of all cake samples ranged from 1.53 to 4.69 mg

gallic acid equivalent/1g. It was observed that the total phenolic content of



cake samples was increased with increase in the concentrations of sweet
potato peels powders and it was higher in cakes prepared from boiled peels
powders. However, the content of polyphenol content of peels powders is
much superior to any kind of baked cakes because polyphenol degrade due

to different processing conditions and baking temperature.

Hunter Color values

Hunter color was represented by L*, a*, b*, and AE where L* is'a.measure of
lightness, a* redness, b* yellowness and AE color difference. .The Hunter
color parameters L*, a*, b*, and AE have beeniwidely used to describe color
changes during dehydration of fruits and vegetable products. These values of
sweet potato peels powders with different pretreatments such as citric acid
and boiling and cakes samples prepared:with various concentrations (5%,
10%, and 20%) of treated peels powders were measured (Table 04 and Table
05). Fresh peels powders had:higher lightness (L* values) than treated and
bolied samples. “L* values were positively correlated with phenolic content.
Although all*the values-of lightness (L* values) of peels powders were not
significantly.. different from each other. This is due to heat exposure during
drying because fresh peels need lower time as compared to treated peels.
There is no significant difference in L* values of the all cakes samples made
with peels powders. The hunter a* values (redness) were significantly higher
in boiled treated peels powders as compared to the fresh and treated peels
powders. The browning which was greater in boiled treated samples might be
responsible for this. This observation was similar to that obtained previously

[19,22]. However, the* values were not significantly different from each other



for the cakes samples except 20% peels powder incorporated samples.
Hunter b* values (yellowness) were significantly lower in boiled treated peels
powders than those of treated and untreated samples, which might be due to
losses of solid content during boiling. There were no significant differences
were observed for all the cakes samples. The flour colors can best be
described by the change in total color difference, AE values. The lower AE
values (38.46) were found in treated boiled peels powders as compared to
fresh and treated peels powders. The lower AE values may be due to the loss
of phenolics and oxidation during boiling treatment [11,19]. There were no

significant differences in AE values among all cakes samples.

Specific volumes of backed peels cake

Different cakes specific volumes and expansion rate of all cakes samples
were estimated and the results are shown in Table 05. It was found that the
addition of various coneentrations (5%, 10%, and 20%) of sweet potato peels
powders has affected. on.specific volume and expansion rate and the values
were higher than control cake. In addition, it was observed that the specific
volume and.expansion rate were higher for the sweet potato peels powders
addition of 10% concentration for all peels powders such as boiled, treated
with citric'acid and untreated peels powdershad higher specific volume of the
baked cake had higher expansion rate as compared to control (wheat flour
cake). Due to high protein and low moisture content in the market flour which
is highly recommended for cake manufacturing can be minimized it in a
certain point by utilizing sweet potato peels powder.As a result, higher

moisture content in cakes samples made from sweet potato peels powders.



The cakes made from citric acid treated 10% sweet potato peels powders
was evaluated the highest specific volume (0.26 inch®/g), lowest density (3.91
inch®g) and the highest expansion rate is associated with the excellent
texture and other quality attributes of the baked cakes. In addition, the
specific volume of baked cakes and expansion rate were increased up to the
10% of sweet potato peels powders substitution/ incorporation with boiled
treated with citric acid and untreated samples. Hence, for .all.samples
containing 20% sweet potato peels powders had the weak/lessgluten for cake
formulations and therefore affecting the product cake: quality especially

specific volume, expansion rate and sensory qualities.

Sensory evaluation

A panel of 10 judges tested the texture, aroma, color, Taste, and overall
acceptability of baked cake:made from different sweet potato powder in the
various ration. The mean scores for texture, aroma, color, Taste, and overall
acceptability of.different types of cakes sample presented in Table 06. A two-
way analysis of variance ANOVA was carried out for color preference, and
results: revealed: that there was significance (p<0.05) difference in color
acceptability among the baked cakes. The results of DMRT showed that there
was no significance for texture difference among the formation of S;, Sg and
S7 (Table 06). In the case of color preference among the sample, the sample
S, was more acceptable than other samples. Sample S, secured the highest
score of 7.8 and ranked as “Like very much.” Sample S;, Sg and S; are rated

as “Like moderately” and obtaining rating 7.2. The presence of sweet potato



peels powder in baked cake was 0.5% which 05% Boiled and Treated by
0.5% citric acid. In case of aroma preference among the sample, ANOVA
analysis showed that there was significance (p<0.05) difference in flavor
acceptability among the baked cake. From table 06, it is seen that sample S;,
Sz, S, & Se secured the highest score 7.2 for flavor and was ranked as “Like
very much” and followed by the sample S; obtaining score 7.0. In the case of
color among the sample showed that there was significance (p<0.05)
difference in color, as shown in table 06. Sample S; secured-the highest
score of 7.8 for composition and was ranked as “Like very'mueh.” The sample
S4 scored 7.6 and listed as “Like moderately.” In the case of taste preference
among the sample showed that there was significance (p<0.05) difference in
taste, as shown in table 06. Sample S; & S; secured the highest score of 7.2
for taste and ranked as “Like very much.” The sample Sg & S;o scored 5.2 and
posed the lowest score. Itawas:apparent from the results of the ANOVA there
was significance (p<0.05) difference in overall acceptability of the sample
tested as the calculated F value (14.70) is higher than the tabulated F value
(2.98). This indicatesthat so far as overall acceptability is a concern, the
samples were-equally acceptable. It can be seen from table 06 that the
sample Si & S, is the most acceptable product receiving 7.8 out of 9.0
composed to the other sample and ranked as “Like very much.” The sample
Ss, Se & S7 securing 7.2 and was ranked as “Like moderately.” After sample
S; sample S, secured the highest score for texture, aroma, color, taste and
overall acceptability among all the samples and was closely followed by

sample S;. So, the sample S, product may be regarded as the best product.



CONCLUSION

The nutritional and sensory attributes can be enriched by utilizing sweet
potato peels in different confectionary products which can be employing any
kind of manufacturing factory in any region. In this study physicochemical,
sensory attributes and nutritional features are investigated in different
conditioned and treated sweet potato peels which represent it is an excellent
source of nutrition that can be utilized in the manufacturing area in.different
concentrations where the effect of boiling and citric acid-treated samples
represents better results than control and fresh samples. Erom the study, we
found different quantitative and qualitative advantages from market flour
which is significant to ash and fiber content. In nine- points scale hedonic
rating test results “Good” scored 78% by different panelists. In this study, we
it can be concluded that sweet potato peels are an excellent source that can
be utilized as an alternative nutritional source which was cheap, easy to add,
and better for our healthy and nutritional life.
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Tables
Table 1: Percentage compositions of control and sweet potato peels powders
incorporated cakes

Sample

Ingredients Control 05% 10% 20%

Sweet potato peels 0 1.10 2.20 4.40




powders (gram)

Flour (gram) 22 20.90 19.80 17.60
Sugar (gram) 25.00 25.00 25.00 25.00

Egg (gram) 25.63 25.63 25.63 25.63

Fat (gram) 25.00 25.00 25.00 25.00

Milk Powder (gram) 1.50 1.50 1.50 1.50
Baking Powder (gram) 0.50 0.50 0.50 0.50
Salt (gram) 0.10 0.10 0.10 0.10
Vanilla essence (gram) 0.27 0.27 0.27 0.27
Total 100 100 100 100

Table 02: Proximate compositions and Total Polyphenol content of the peel’s

powders
Total
. Total Polyphen
Powd | Moistur Protein Fat Ash Carbohfy crude ol c)(;‘?ltent
er e rate . .
samp | content cogtent Co(r)ltent cogtent Content fiber (mg galhc
le (%) (%) (%) (%) (%) content acid
(%) equivalent
/19)
Contr
ol
(Mar 7.94+0. | 13.70+£0. | 1.87+0. | 5.9840. | 70.51+0.0 | 1.15+0.0 o
ket 01° 01° 01? 01° 1° 1°
Flour
)
Fres
h
swee
:Jotat 7.86+0. 6.77%0.0 1.71+0. | 6.86+0. | 76.86+0.0 | 13.64+0. | 14.42+0.0
o 01% 1 01° 01% 12 39° 2¢
peel
powd
er
Treat
ed
swee
t
potat
Oeel 4.96+0. | 7.02+0.0 | 1.23+0. | 6.13+0. | 80.66+0.0 | 4.86+0.0 | 10.03+0.0
EOW 4| o 2 01° 01° 1° 6° 1°
er
(0.5
%
citric
acid)
50"9 7.30:0. | 9.45:0.0 | 1.48:0. | 6.89:0.  74.88:0.0 | 8.28£0.0 | 8.35:0.01
Treat 01 1 01 01 1 5




ed
swee
t
potat
0
peel
powd
er
(0.5
%
citric
acid)

All values are express as mean = SD.
Mean followed by different superscript letters in each column are.significantly
different (p<0.05)

Table 03: Proximate compositions and, Total Polyphenol content of the baked
cake sample

Total
Calo Total Porl]):)plhe
. . Carbohy rie crude
Cak Moisture Protein Fat Ash . content
drate valu fiber
e content content | ‘Content content Content o conten (mg
e | (%) o) | ) %) o | (kea | x| galc
g | @ |2
equivale
nt/1g)
Salgn 22.75+0.3:8.53+0. | 28.83+0. | 0.85+0.00 39 04¢ 449, 6.9+1. | 1.13+0.0
ps 46% 01 012 42" : 75 84%° 2°
1
Salgn 20.26+0.1 |9.02+0. | 26.59+0. | 0.89+0.00 43.24b¢ 448. 3.840. | 1.63+0.0
p52 %% 01° 01° 02°f : 35 232 1%
Salén 19.46+0.3 | 9.0740. | 27.32+0. | 0.90+0.00 43.25%¢ 455, 7.940. | 1.99+0.0
‘)53 30%° 012 01° 04° : 16 77 1%
Salgn 15.9740.0 | 9.25+0. | 27.99+0. | 0.99+0.00 45.80% 472. 0.7+0. | 2.9+0.01
pS l8cde Ola Olabc Olcde . 11 02(: bc
4
Salgn 21.15+0.0 | 8.32+0. | 29.01+0. | 1.01+0.00 40.51¢¢ 456. 1.3+0. | 1.53+0.0
ps5 lsab Ozabc Olabc 04cde . 41 96bc lde
Salgn 18.53+0.3 | 7.93+0. | 30.28+0. | 1.03+0.00 42,230 473. 2.5+0. | 2.18+0.0
ps 78abcd 02bc 02ab 02cd . 16 60abc lcd
6
Salgn 14.7740.0 | 8.82+0. | 30.60+0. | 1.12+0.00 44.69% 489. 6.2+1. | 3.01+0.0
ps7 94% 01 02* 01° : 44 207 1%
Sam | 12.06£0.0 | 9.05+0. | 29.24+0. | 1.2676=0. 48.38% 492. 0.8+0. | 3.08+0.0




ple 10° 02° 01%™° 0001° 89 40° 2"

Ss
Sam | 1287401 | 8.73+0. | 27.1540. | 1.4271+0. a | 458. | 0.5+0. | 3.57+0.0
ple bed ab c a 44.82 c b

S, 00 02 01 0001 . 56 34 2
Salg‘ 16.77+0.0 | 7.4620. | 26.81£0. | 1.5406£0. | - ,.a | 460. | 1.3:0. | 4.69:0.0
210 94" 02° 01° 0001? : 81 33" 12

All values are express as mean = SD.

Mean followed by different superscript letters in each column are significantly
different (p<0.05)

Sample S; = Control (Market Flour); Sample S, = 05% Fresh sweet potato
peel powder; Sample S; = 05% Treated sweet potato peel powder (0.5%
citric acid);Sample S, = 05% Boiled Treated sweet potato peel:powder (0.5%
citric acid); Sample Ss = 10% Fresh sweet potato peel powder; Sample Sg =
10% Treated sweet potato peel powder (0.5% citric acid);Sample.S7= 10%
Boiled Treated sweet potato peel powder (0.5% citric acid);Sample: Sg = 20%
Fresh sweet potato peel powder; Sample Sg = 20% Treated sweet potato peel
powder (0.5% citric acid); Sample Sio = 20% Boiled Treated:sweet potato
peel powder (0.5% citric acid)

Table 04: Hunter color values of the powder sample

Hunter color values L* ar b* AE

Fresh sweet potato | 4o 1449 9002 | 5.6040:147° | 12.03+0.569° | 48.02+1.644°
peel powder

Treated sweet potato
peel powder (0.5% | 40.11+8.381% | 6.833+0.722° | 11.64+0.758° | 42.34+8.188"
citric acid)

Boiled Treated sweet
potato peel powder{36.17+4.532% | 8.74+0.840% | 9.71+1.086° | 38.4624.727°
(0.5% citric acid)

All values are express as. mean + SD.
Mean followed-by differentisuperscript letters in each column are significantly
different (p<0.05)

Table 05: Hunter.color values, Expansion rate (%), specific volumes (inch3 g-
1) and density-(g inch™) of the rough dough and cakes samples.

Speci | Speci

fic fic densi | densi

volu volu ty of ty of

me of | me of the the Expansion
Cake the the rough | bake

L* a* b* AE rate

type rough | back doug d %)

doug ed h cake

h cake | (g/inc | (gf/inc

(inch® | (inch® | h? h%

/9) /9)
Slam 36.3645.3 | 17.3122.7 | 21.4046. | 457048 | o o | 013 | ao76 | 7.55 | 3427749,
gf 02*° 65% 895 422° : : : : 97
§|2m 8;£412.3 igé_‘bchtl.l ég.g:z. jgfaStS. 0.02 0.16 70.76 | 6.28 323.43174.




S,
Slzm 37.72+16 | 18.07:0.6 | 23161 | 47.83#2. | o '» | 001 | a1g1 | ag7 | 606-9¢776
g 95 60° 784° 099* : : : : 2%
3
Sam
38.73+4.0 | 15.95+0.5 | 22.88+3. | 47.77+4. 485.90+34,
gle Ooah 86ahc 067a 507a 0.03 0.19 35.64 5.17 49b
4
Slzm 36.82¢1.9 | 17.76:0.2 | 22.01+1. | 46.44%2. | oo | (o0 | 4076 | 483 | 639:80£17
g 16% 06 905" 480° : : : : 3.49%
5
Sam
35.84+3.7 | 14.55+1.1 | 20.21#3. | 43.71+4. 810.93+21
gle e 15hed 165" By 002 | 026 |4076 [3.91 | ,ooa
6
Sam
29.44+8.9 | 13.41+1.9 | 20.47+0. | 38.61+6. 557.5487.
gle l72b 88cde 8063 7883 0.03 0.21 35.64 4.86 23ah
7
Slzm 40.65¢4.2 | 1240+1.1 | 215322, | 47.67#4. | o o0 | oo | 4000 | oay [1447.42321
g 31° g7 529° 795° : : : : i
8
Slzm 33.68+1.0 | 10.84:0.3 | 17.39+1. | 39.43+L | o 0r | 013 | 4076 |o7.08" | 364-06+98.
g 25%° 94°' 118° 401° : : : : 25"
9
Slzm 40.53+4.1 | 919005 | 18.0710. | 453843, | o oo | Guo | a5 es | eigs | 442.74¢15
g 20° 5f 596% 886° : : : . 0.02"
10

All values are express as mean = SD.

Mean followed by different superscript letters in.each column are significantly
different (p<0.05)

Sample S; = Control (Market Flour);«Sample S; = 05% Fresh sweet potato
peel powder; Sample S; = 05% Treated sweet potato peel powder (0.5%
citric acid);Sample S, = 05% Boiled Treated sweet potato peel powder (0.5%
citric acid); Sample Ss = 10%:Fresh sweet potato peel powder; Sample Sg =
10% Treated sweet potatospeelipowder (0.5% citric acid);Sample S; = 10%
Boiled Treated sweet potato. peel powder (0.5% citric acid);Sample Sg= 20%
Fresh sweet potato peel powder; Sample Sg = 20% Treated sweet potato peel
powder (0.5% citric*acid); Sample S;, = 20% Boiled Treated sweet potato
peel powder (0.5% citric acid)

Table.06: Mean.score for texture, aroma, color, taste and overall acceptability
of backed cake.

Cake type Color Aroma Taste Texture acc?e\;etgillity
Sample S; 7.8° 7.2° 7.2° 7.2° 7.8°
Sample S, 5.6° 6.6° 6.8° 5.4° 6.4°
Sample S; 7.2° 7.2° 7.0° 7.0° 7.2°
Sample S, 7.6° 7.2° 7.2° 7.8° 7.8°
Sample Ss 6.6° 6.8° 6.4° 6.4° 7.4°




Sample Sg 6.8° 7.2° 7.0° 7.2° 7.4
Sample S; 7.2° 7.0° 7.2° 7.2° 7.4
Sample Sg 4.4° 5.8¢ 5.4° 4.2° 5.0°
Sample S, 4.4° 6.6° 5.2° 4.4° 5.2°
Sample Sio 4.6 6.6° 5.2° 4.8° 5.4°
LSD (p<0.05) | 22.68 1.57 7.57 9.68 14.70

All values are express as mean + SD;
Mean followed by different superscript letters in each column are significantly different (p<0.05)

sample s, = Control (Market Flour); sample s, = 05% Fresh sweet potato peel
powder; sample s; = 05% Treated sweet potato peel powder (0.5%: citric acid);
sample S, = 05% Boiled Treated sweet potato peel powder (0.5%. citric acid);
sample Ss= 10% Fresh sweet potato peel powder; sample ss= 10% Treated sweet
potato peel powder (0.5% citric acid);sample s; = 10% Boiled- Treated sweet
potato peel powder (0.5% citric acid);sample ss = 20%,Fresh sweet potato peel
powder; sample s, = 20% Treated sweet potato peel powder (0.5% citric acid);
sample S10= 20% Boiled Treated sweet potato peel powder (0:5% citric acid)



