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Sensory and Nutritional Characteristics of
Concept Frozen Desserts Made from
Underutilized Sweetpotato Roots

Shinyoung Kim1, Stephen L. Meyers2, Juan L. Silva1,

M. Wesley Schilling1, and Lurdes Siberio Wood1

ADDITIONAL INDEX WORDS. almond milk, ice cream, Ipomoea batatas, soy milk

SUMMARY. A traditional dairy-based frozen dessert (ice cream) was developed with
three levels of sweetpotato (Ipomoea batatas) puree [20%, 30%, and 40% (by
weight)] to determine the impact of sweetpotato content on product functionality,
nutritional content, and sensory characteristics. Increased sweetpotato puree
resulted in increased orange color, flavor intensity, and sweetpotato flavor, but 40%
puree proved difficult to incorporate into the mixture. Additionally, nondairy
frozen desserts containing 30% sweetpotato puree were compared with amilk-based
control inwhich all ingredients were the same except thatmilkwas replacedwith soy
(Glycine max) and almond (Prunus dulcis) milk. Consumer acceptability tests were
conducted with panelists at Mississippi State University (n = 101) and in Pontotoc,
MS (n = 43). Panelists in Pontotoc rated the overall acceptability of all three frozen
desserts the same, but they preferred the appearance of themilk-based frozen dessert
over that of soy- and almond-based milk alternatives. According to the panelists at
Mississippi State, themilk-based frozen dessert had greater overall acceptability and
aroma than the almond-based dessert and a preferential texture and appearance
compared with the soy- and almond-based desserts. Milk-, soy-, and almond-based
frozen desserts were rated as ‘‘slightly liked’’ or better by 92%, 80%, and 69% of the
panelists, respectively.

S
weetpotato (Ipomoea batatas) is
the seventh most consumed sta-
ple food in the world and is

considered a food security staple in
developing countries due to its adapt-
ability to climate change and produc-
tivity under drought conditions
(Bonvell-Benjamin, 2007). The main
component of sweetpotato is com-
plex starch, yielding one of the dens-
est caloric root vegetables, 86 kcal/
100 g [U.S. Department of Agricul-
ture (USDA), 2018]. Sweetpotato
has a lower glycemic index (GI) than
simple carbohydrate sources, and the

abundance of fiber prevents the ab-
sorption of glucose in the small in-
testine, thereby reducing the rate of
insulin secretion (Jenkins et al.,
1988). For this reason, sweetpotato
is considered a good substitute in
diabetic and weight control diets for
simple, starchy foods such as white
bread and potatoes (Solanum tuber-
osum) (Jenkins et al., 1988). The crop
also has a variety of nutritional bene-
fits with respect to both macro- and
micronutrients, is abundant in anti-
oxidants, and orange-fleshed cultivars
are prominent in carotenoids (Burri,
2011). United States sweetpotato
production has greatly increased
during the past 15 years, reaching
3.1 billion pounds in 2015 [USDA-
National Agriculture Statistics Service

(NASS), 2018]. Per capita consumption
of sweetpotato increased from4.2 to7.6
lb from 2000 to 2015 due in part to
awareness of its nutritive value and its
increased use in value-added food
products.

Mississippi is the third largest
producer of sweetpotatoes after North
Carolina andCalifornia (USDA-NASS,
2018). Sweetpotato is the fourth most
valuable crop in Mississippi after soy-
beans (Glycine max), cotton (Gos-
sypium hirsutum), and corn (Zea
mays) (USDA-NASS, 2018). Between
2000 and 2015, Mississippi sweetpo-
tato production increased by 155%
(Johnson et al., 2015). In 2017,
29,000 acres were harvested (USDA-
NASS, 2018). During an evaluation of
the 2011 season,Morgan et al. (2012)
reported that the Mississippi sweet-
potato industry employed 1059 full-
time equivalents. With the steady
growth in recent years, the direct
output has doubled from $66.4
million to $123 million in 2017
(USDA-NASS, 2018), with nearly an
equivalent indirect impact (Morgan
et al., 2012).

In addition to the increased pro-
duction and consumption of sweet-
potatoes, there is also increasing
scrutiny of produce buyers and con-
sumers of aesthetically pleasing sweet-
potatoes meeting stringent guidelines
for qualities, including size and shape.
For example, Collart et al. (2019)
reported that consumer willingness-
to-pay for sweetpotatoes decreased as
the portion of the sweetpotato skin
affected by skinning injury increased.
For the 2018 crop year, Meyers
(2019) reported that many Missis-
sippi producers did not harvest pro-
cessing grade sweetpotatoes because
of their low value and lack of value-
added outlets. As a result, there is
a need to develop additional value-
added uses for processing grade
sweetpotatoes that do not meet
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stringent standards required to be
sold as a fresh market USDA no. 1
grade. One sector of value-added
foods that has the potential for using
processing grade sweetpotatoes is ice
creams and nondairy frozen desserts.

Ice cream is a semi-solid foam or
custard made from dairy products
such as milk, cream, and nonfat milk
powder. This complex and sweet-
tasting colloid is frozen below its
freezing point so that it is smooth
and creamy (Goff, 1997). Commer-
cially produced ice cream incorpo-
rates air for a desirable texture and
increased volume. Ice cream is a stan-
dardized food in the United States
that is defined as a dairy frozen dessert
when there is a minimum of 10% fat
and less than 50% overrun (U.S. Food
and Drug Administration, 2018). Ice
cream is categorized as economy, pre-
mium, and super premium based on
its fat content, total solids, and over-
run. The greater the amount of fat
added and the less air incorporated
will result in a smoother ice cream.
However, dairy-based products, in-
cluding ice cream, should not be
consumed by those requiring
a dairy-free diet because of lactose
intolerance, dairy allergies, and/or
veganism (M€akinen et al., 2016).

The global nondairy frozen des-
sert market reached $400 million in
2017 (Ahuja and Rawat, 2018).
Plant-based milk alternatives used in
frozen desserts are typically opaque
liquid extracted from legumes or tree
nuts, most commonly almond (Pru-
nus dulcis) and soybean. Compared
with milk, plant-based milk alterna-
tives are lower in calories and compa-
rable in calcium content (M€akinen
et al., 2016). In nondairy frozen
desserts, cream is replaced by vegeta-
ble oil to maintain a smooth texture;
however, coconut (Cocos nucifera) oil
can also be used to improve the
texture of frozen desserts by function-
ing as an emulsifier (Santana et al.,
2011). Coconut oil is a highly satu-
rated oil with a sweet aroma. It is
a natural source of medium-chain
fatty acids (MCFAs), with more than
50% MCFAs. MCFAs consist of 6
to 10 carbons; therefore, the hydro-
lysis and absorption of MCFAs is
more efficient than that of long-chain
fatty acids because the mechanism
of its digestion is similar to glucose
(Marten et al., 2006). Coconut oil has
a high melting point (24.4 �C), which

enables the possibility of its use in frozen
desserts. Additionally, coconut oil is
used in many commercial products to
improve health benefits (Choo et al.,
2010) and shelf stability.

In nondairy frozen desserts, milk
is replaced with fortified plant-based
milk alternatives. Whole milk con-
tains 3.3% protein and almond milk
contains 0.5% protein, which is the
lowest concentration of the 14 differ-
ent milk alternatives on the market.
The protein content of soy milk varies
according to manufacturers. Almond
milk and soy milk contain more fiber
and less saturated fat than milk
(M€akinen et al., 2016). Although
the market for nondairy frozen des-
serts is rapidly growing, they are not
as acceptable as ice cream. Bisla et al.
(2012) reported that ice cream made
from 100% milk was preferred over
that made from 100% soy and other
plant-based milk alternative ‘‘ice
creams.’’ In a sensory evaluation
study of milk (whole, reduced fat,
and fat-free) and soy milk (vanilla,
fortified, and organic), milk was pre-
ferred (Palacios et al., 2009). The
objective of this study was to de-
velop sweetpotato-based ice creams
and nondairy frozen desserts to add
value to underused processing grade
sweetpotatoes.

Materials and methods
Product development

Product development was con-
ducted at Mississippi State Univer-
sity’s Ammerman-Hernsberger Food
Processing Laboratory and the
Edward W. Custer Dairy Processing
Plant, Mississippi State, MS, and it
occurred in two phases. During the
first phase, a traditional dairy-based
frozen dessert (ice cream) was devel-
oped with three levels of sweetpotato
puree [20%, 30%, and 40% (by
weight)] to determine the impact
of sweetpotato content on product
functionality, nutritional content, and
sensory characteristics by a small, semi-
trained panel. The optimum level of
sweetpotato puree in the dairy-based
frozen dessert from the first phase was
used during the second phase to de-
velop nondairy frozen dessert products
that were evaluated by nontrained con-
sumer participants.

‘Beauregard’ sweetpotatoes were
secured from the Pontotoc Ridge-
Flatwoods Branch Experiment Sta-
tion, Pontotoc, MS, and stored at

room temperature and 70% relative
humidity in the Food Processing Lab-
oratory for �4 months before being
used. Milk, heavy cream, almond
milk, nonfat milk solids, soymilk, co-
conut oil, cane sugar (extra fine,
granulated), stabilizer (PGX-1; Ger-
mantown Manufacturing Co., Broo-
mall, PA), and vanilla flavor were
purchased from a local store. Sweet-
potatoes were baked at 190 �C in
a convection oven (HEC20; Hobart
Corp., Troy, OH) for 60 min. After
baking, the skin was removed and the
pulp was cooled for 30min. Then, the
pulp was pureed at high speed in
a food processor (FP-8SV; Cuisinart,
Stamford, CT) for 3 min. The puree
was stored at –18 �C and then thawed
at 4 �C in a refrigerator for 24 h
before use. Phase one dairy-based
frozen desserts contained milk, heavy
cream, sugar, nonfat milk solids, sta-
bilizer, vanilla flavor, and 20%, 30%,
or 40% sweetpotato puree (Table 1).
The ingredient amounts were ad-
justed with an ice cream calculator
to maintain the same percentages of
fat (10%) and sugar (16%) in each
sample. Based on findings from the
dairy dessert sensory panel (see Re-
sults and Discussion), phase two non-
dairy frozen desserts contained 30%
sweetpotato puree and used coconut
oil as a replacement for heavy cream
and either almond milk or soy milk as
a replacement for milk (Table 2).
Nondairy desserts were compared
with a milk-based control that com-
prised all the same ingredients except
that milk replaced the soy milk and
almond milk. For both phase one and
phase two, all ingredients except
sweetpotato puree and vanilla were
mixed and heated in a pot (diameter,
30 cm; height, 16 cm) until the
mixture reached 50 �C. Then, the
mixture was homogenized with
sweetpotato puree and vanilla flavor
in a food processor at the low setting
for 60 s and cooled at 4 �C in a re-
frigerator for 18 h. An ice cream
machine (BCI600XL; Breville USA,
Torrance, CA) was used for initial
freezing for 40 min, and the samples
were stored in plastic containers for
the hardening process at –40 �C until
they were analyzed.

Chemical analysis
Phase two frozen dessert samples

(two replications) were thawed. Brix
were measured by placing a filtered
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(Whatman no. 1 filter paper; Global
Life Sciences Solutions USA, Marl-
borough, MA) drop of each sample
on the prism of a refractometer (Abbe-
3L; Bausch & Lomb, Rochester, NY)
and measured after calibration with
distilled water. The pH was measured
with a pH meter (Fisher Scientific In-
ternational, Hampton, NH) calibrated
with buffer solutions at pH 4 and pH 7
before use. Total solids were measured
according to the Association of Official
Agricultural Chemists International
(AOAC) method 925.21 (Association
of Official Agricultural Chemists In-
ternational, 1999). The samples were
dried at 105 �C in an incubator (ISO-
temp oven 200, model 215F; Fisher
Scientific) for 24 h and the total soluble
solids (TSS) were calculated as:

TSS ðpercentÞ =100 ·
final weight ðgramsÞ – dishweight ðgramsÞ

initial weight ðgramsÞ

The fat content was determined
according to the AOAC method
905.02 (Association of Official Agri-
cultural Chemists International,
1999). Then, 3 g of frozen dessert

samples were weighed and the ap-
proximate total fat content was calcu-
lated as:

Fat ðpercentÞ=100 ·
final weight ðgramsÞ – dish ðgramsÞ

initial weight ðgramsÞ

The AOACmethods 990.30 and
934.01 were used to determine the
protein and moisture, respectively
(Association of Official Agricultural
Chemists International, 1999). Fiber
was measured by the American Oil
Chemists’ Society (AOCS) Ba6A-05
(American Oil Chemists’ Society,
1998). To determine minerals, in-
ductively coupled plasma mass spec-
trometry (ICP-MS) was used for
metal analysis. Then, 2 g of frozen
dessert was weighed and transferred
to a microwave digestion tube with 3
mL of peroxide and 5 mL of nitric
acid (HNO3). The tube was capped
and place in a carousel in a hood for 2
h. The carousel was placed in a micro-
wave digester (MARS Xpress; CEM
Corp., Matthews, NC). The tube was
cooled for 12 h, the cap was removed,
and the acid was equilibrated for 30

min in the hood. The digested sam-
ples were added to each volumetric
flask with 50 mL of deionized water
and filtered into the ICP sampler
tubes with 0.45 mm and 33 mm poly-
vinylidene difluoride filters. The ICP-
MS analyzer (7900 ICP-MS; Agilent,
Santa Clara, CA) used gas plasma to
determine the calcium, iron, sodium,
and potassium levels.

Nutrition estimation analysis
The nutritional content of fro-

zen desserts was estimated by a calorie
calculator (Tufts University, 2019).
According to the frozen dessert for-
mula (Table 2), ingredients were
searched in the USDA food compo-
sition database and calculated using
the USDA software. Then, 100 g of
frozen dessert was established as one
serving.

Sensory analysis
During phase one, a descriptive

sensory test of dairy-based frozen
dessert formulations was conducted
with a semi-trained panel (n = 8) in
a descriptive room at the Mississippi
State University Garrison Sensory
Laboratory, Mississippi State, MS.
Attributes (Table 3) were derived
from those used by King (1994) and
Ohmes et al. (1998); they were eval-
uated by the panelists using a scale of
0 (very weak) to 15 (very strong) with
two replications. Interactions be-
tween panelists and treatments were
analyzed by SAS (version 9.4; SAS
Institute, Cary, NC). Data from two
panelists were excluded to reduce
outliers in the final statistical analysis
(Lawless and Heymann, 2010).

During phase two, consumer ac-
ceptability tests involving the non-
dairy-based frozen desserts and
a milk-based control were conducted
at the Mississippi State University
Garrison Sensory Laboratory (n =
101) and at the 2018 Annual Sweet-
potato Field Day, Pontotoc Ridge-
Flatwoods Branch Experiment Station,
Pontotoc, MS (n = 43). Participants
at the sensory laboratory were uni-
versity students or employees. Par-
ticipants at the Field Day were
sweetpotato growers and university or
industry research/extension person-
nel who were generally more knowl-
edgeable about sweetpotatoes than
participants at Mississippi State Uni-
versity. A hedonic scale of 1 to 9 was
used to rate the appearance, aroma,

Table 2. Formulations of sweetpotato frozen desserts made with milk, almond
milk, or soy milk.

Ingredient

Frozen dessert base

Content (% by wt)

Milk Almond Soy

Content (g)z

Milk or replacement 466 455 463 45.5–46.6
Coconut oil 84 95 92 0.84–0.95
Sucrose 145 145 140 14–14.5
Sweetpotato puree 300 300 300 30
Stabilizer 4 4 4 0.4
Vanilla flavor 1 1 1 0.1
Total 1000 1000 1000 100
z1 g = 0.0353 oz.

Table 1. Formulations of sweetpotato frozen desserts made frommilk and cream
with different sweetpotato contents.

Ingredient

Sweetpotato puree (%)

Content (% by wt)

20 30 40

Content (g)z

Milk 375 269 160 16–37.5
Heavy cream 270 282 296 27–29.6
Sucrose 150 145 140 14–15
Sweetpotato puree 200 300 400 20–40
Stabilizer 4 4 4 0.4
Vanilla flavor 1 1 1 0.1
Total 1000 1000 1000 100
z1 g = 0.0353 oz.
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flavor, texture, and overall liking of
each of the frozen dessert samples.

Statistical analysis
For descriptive analysis (phase

one), a randomized complete block
design was used. An interaction plot
was used to exclude inconsistent pan-
elists. The remaining descriptive and
chemical results were subjected to an

analysis of variance by SAS with
Tukey’s honestly significant differ-
ence to differentiate the treatment
means when P £ 0.05. For phase
two, a randomized complete block
design was used to evaluate differ-
ences (P £ 0.05) in the appearance,
aroma, flavor, texture, and overall
acceptability of sweetpotato frozen
desserts. Panelists were treated as

blocks. A cluster analysis was used
for the 101 panelists who participated
in the consumer acceptability test at
Mississippi State University; they
were clustered by dissimilarities in
their overall liking and preference of
the samples using Ward’s method of
agglomerative hierarchy clustering
with XLSTAT (Addinsoft, New York,
NY). The number of clusters was
determined by comparing the levels
on a dissimilarity plot. Each cluster
was analyzed by SAS, and Tukey’s test
was used to separate the treatment
means when a difference (P £ 0.05)
occurred.

Results and discussion
Determining the optimum
sweetpotato puree content in
frozen dairy desserts (phase one)

Using the aforementioned scale
of 0 (very weak) to 15 (very strong),
the semi-trained sensory panel deter-
mined that the intensity of the orange
color increased with the increasing
sweetpotato puree content; the in-
tensity scores were 7.1, 8.6, and
11.1 for dairy-based desserts contain-
ing 20%, 30%, and 40%, respectively
(Fig. 1). The amount of sweetpotato
added determines the intensity of the
orange color as a result of the natural
beta carotene pigment (Takahata
et al., 1993). All samples received
low ratings for aroma attributes
(4.0–5.4), coarse iciness (2.9–3.5),
gumminess (£4.8), sourness (0.6–
0.8), and astringency (0.9–1.2). The
overall flavor intensity was stronger
with 40% sweetpotato puree than
with 20%; the flavor intensity with
30% was similar to that with 20%
and 40%. However, the formulation
containing 40% sweetpotato was
more difficult to produce because of
the difficulty incorporating both pu-
ree and air into the product. Further-
more, the authors had concerns about
the stability of the 40% formulation
product. Therefore, the 30% sweet-
potato puree was chosen for the fro-
zen dessert samples used during phase
two.

Analysis of frozen desserts
(phase two)

CHEMICAL ANALYSIS. The pH of
the frozen dessert samples did not
differ among samples and ranged
from 6.5 to 6.9 (Table 4). The Brix
level of the almond-, milk-, and

Fig. 1. Mean scores of descriptive panels for each attribute of frozen dairy desserts
made with 20%, 30%, and 40% sweetpotato puree. A 15-cm (5.9 inches) line scale
was used for each attribute: 0 = very weak and 15 = very strong. Tukey’s honestly
significant difference test was used to separate treatment means (P £ 0.05). Means
for each attribute followed by the same letter do not differ.

Table 3. Attributes and their definitions used by a semi-trained (n = 8)
descriptive panel who evaluated frozen dairy desserts at the Mississippi State
University Garrison Sensory Laboratory, Mississippi State, MS.

Attributes Definitions

Appearance (color) Intensity of orange color
Aroma
Sweetpotato Fundamental aroma strength of sweetpotato
Vanilla Fundamental aroma strength of vanilla
Flavor
Sweet Fundamental taste of sucrose (2% sucrose = 2; 5% sucrose = 5)
Sour Fundamental taste or sensation of lactic acid and citric acid

(0.05% citric acid = 2; 0.08% citric acid = 5; 0.15% citric acid =
10)

Astringent Measure of puckery flavor
Milk Intensity of dairy milk
Sweetpotato Intensity of sweetpotato flavor
Vanilla Intensity of vanilla flavor
Texture
Smooth Possession of a custard-like body with a smooth homogenous

texture
Creamy Possession of a creamy feeling without a grainy texture
Coarse/icy Possession of a coarse ice texture
Gummy Possession of a gummy texture
Mouth-coating Measure of mouth-coating
Rate of melt in mouth Measure of melting rate in the mouth
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soy-based frozen desserts were 27.3,
31.2, and 30.1, respectively. The fat
content of the samples averaged 10%.
The almond milk used in this study
contained 0.4% protein, whereas the
soy milk contained 2.9% and milk
contained 3.8%, thus resulting in
the differences in TSS and Brix within
desserts. The almond milk-based
frozen desserts contained 90 mg/
serving of calcium, and the soy- and
milk-based frozen dessert contained
68 mg/serving of calcium (Table 5).
The potassium contents in the soy-,
almond-, and milk-based desserts
were 199, 148, and 143 mg/serving,
respectively. In all samples, the iron
content was not detectable and the
sodium content was £35mg/serving.
The almond milk sample contained 1
g/serving of crude protein, which
was half that in the other samples.
The crude carbohydrate contents were
estimated by subtracting the crude pro-
tein and fat contents from the TSS
(range, 21–23 g/serving).

Despite the nutritional variability
among samples, adding sweetpotato
puree greatly increased their nutritional
value and decreased the added sugar. A
30-g portion of sweetpotato baked in
skin contains 288.3 mg of vitamin A
retinol activity equivalents (USDA,
2018). A 100-g serving of the frozen
dessert samples containing 30 g of
sweetpotato puree fulfills �50% of the
daily recommended intake of vitamin
A. The total energy values ranged from
168 to 182 kcal (Table 5).

CONSUMER ACCEPTABILITY.Con-
sumer acceptability data from Missis-
sippi State and Pontotoc were
evaluated separately. Panelists attend-
ing the Sweetpotato Field Day (Pon-
totoc) moderately liked (7.1) the
frozen desserts regardless of the type
of base used (Table 6). However,
their knowledge of sweetpotatoes
may have resulted in bias. These pan-
elists gave higher appearance scores
for milk (7.6) than for almond milk
(7.1) and soy milk (7.0). The samples
were given similar ratings for the

other attributes. The panelists at the
Mississippi State University Sensory
Laboratory indicated that the appear-
ance and texture of the milk-based
frozen dessert (7.6 and 7.2, respec-
tively) were preferred over almond-
based (6.5 and 6.4, respectively) and
soy-based (6.8 and 6.5, respectively)
frozen desserts. Regarding aroma,
panelists gave the milk-based frozen
dessert (6.3) and soy-based frozen
dessert (6.1) similar ratings, and they
preferred both of those over the al-
mond-based frozen dessert (5.7).
The overall acceptability ratings were
6.9 for milk, 6.5 for soy milk, and 6.1
for almond milk.

CLUSTER ANALYSIS OF CONSUMER

ACCEPTABILITY OF FROZEN DESSERTS.
Because of the lack of differences
among Pontotoc panelists, a cluster
analysis was conducted for the Mis-
sissippi State panelists only. Con-
sumer panelists at the Mississippi
State University Sensory Laboratory
were clustered into four groups based
on the overall acceptability of frozen
desserts determinedby a dendrogram.
The mean scores based on clusters
(Table 7) were as follows. Cluster 1
comprised 57.4% of the consumer
panelists. These panelists did not have
a preference among the three sam-
ples, with mean overall acceptability
ratings of the group ranging between
7.1 and 7.4 and all three desserts
rated as moderately liked. Cluster 2
comprised 22.8% of the panelists who
provided similar overall acceptability
ratings for milk (6.9) and soy milk
(6.5). Both were slightly liked and
preferred over almond milk (3.9).
Cluster 3 comprised 7.9% of panelist
who rated all three samples as either
slightly disliked or moderately dis-
liked (range, 3.3–4.4) without differ-
ences among the samples. Cluster 4
comprised 11.9% of the panelists who
preferred milk (7.2) and almond milk
(7.4) samples over soy milk (3.8).

Clusters 1, 2, and 4 rated the
milk-based frozen dessert between
6.9 and 7.2; therefore, the treatment
was rated as slightly liked or greater by
the most panelists (92.1%). The soy
milk frozen dessert was scored as 6 or
greater by 80.2% of panelists, and the
almond milk dessert sample was
scored as 6 or greater by 69.3% of
panelists. Both milk and soy milk
samples were slightly liked or greater
by 80.2% of panelists. Milk and al-
mondmilk samples were slightly liked

Table 5. Estimated nutritional content for a 100-g serving of frozen desserts
made with 30% sweetpotato puree by weight and milk, almond milk, or soy milk
based on the USDA food composition database.z

Nutritional contentz
Frozen dessert base

Milk Almond Soy

Energy (kcal) 182 168 177
Protein (g) 2 1 2
Total fat (g) 10 10 10
Saturated fat (g) 9 9 9
Cholesterol (g) 7 0 0
Carbohydrate (g) 23 21 22
Fiber (g) 1 1 1
Sugar (g) 19 16 17
Sodium (mg) 35 34 29
Calcium (mg) 68 90 68
Potassium (mg) 143 148 199
Vitamin A (IU) 5822 5853 5861
Vitamin C (mg) 6 6 6
z1 g = 0.0353 oz; 1 kcal = 4.1868 kJ; 1 mg = 3.5274 · 10–5 oz; 1 international unit (IU) = 0.3 mg retinol activity
equivalents = 0.3 mg retinol.

Table 4. pH, Brix, total fat content, and total soluble solids (TSS) for frozen
desserts made with 30% sweetpotato puree by weight and milk, almond milk, or
soy milk.

Frozen dessert base pH Brix Fat (%) TSS (%)

Milk 6.5 31.2 az 9.9 36.7 a
Almond milk 6.9 27.3 b 10 33.5 b
Soy milk 6.9 30.1 a 10 35.2 ab
Coefficient of variation (%) 4.0 7.0 1.0 4.4
SE 0.11 0.85 0.04 0.64
zTukey’s honestly significant difference test was used to separate treatment means (P £ 0.05). Means within each
column followed by the same letter do not differ from one another.
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or more by 69.3% of panelists. Panel-
ists who liked both the almond and
soy samples comprised 57.4% of
panelists.

The frozen desserts had similar
fat contents but variable protein and
sugar contents because of the differ-
ent compositions of raw materials in
the base milk/milk alternative. Re-
sults of the present study differ from
those of Alozie and Udofia (2015),
who reported that consumers pre-
ferred almond milk over soy milk in
terms of color, flavor, taste, and over-
all acceptability, but that they gave
similar ratings for mouthfeel for the
two. However, Alozie and Udofia
(2015) investigated the nutritional
and sensory properties of vanilla-fla-
vored almond milk and soy milk as
beverages, not frozen desserts. In the
present study, the lack of correspond-
ing vanilla-flavored frozen desserts
formulated without sweetpotato pu-
ree and using milk, almond milk, and
soy milk did not permit for a potential

investigation of the interactive effects
of milk/milk alternative base and the
presence/absence of sweetpotato pu-
ree. Furthermore, given the docu-
mented variability in consumer
sensory attributes among commercial
vanilla-flavored ice creams (Dooley
et al., 2010), direct comparisons be-
tween the sweetpotato-based frozen
desserts in this study and a vanilla ice
cream standard were not possible.

During this study, it was deter-
mined that frozen desserts could con-
tain as much as 30% sweetpotato
puree. When ratings were averaged
across all panelists, the sweetpotato-
based frozen desserts made from milk
and almondmilk or soymilk had similar
overall acceptability. However, the clus-
ter analysis revealed that preferences
among the three formulations differed
greatly by cluster. Frozen sweetpotato
desserts containing soymilk and almond
milkmay not be as broadly acceptable as
those containingmilk.Marketing efforts
should be considered for those who are

lactose-intolerant, allergic to milk pro-
tein, vegan, and consumers who appre-
ciate the health benefits of sweetpotato
and coconut oil.
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