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Abstract
Red sweet potato (Ipomoea batatas L.) is known as a source of prebiotic because it contains oligosaccha‐
ride raffinose. Usage of prebiotic along with probiotic known as synbiotic. Powdered fermented synbiotic
drink is one of the fermented drink diversification. The aim of this research was to study the effect of for‐
mulation ratio of red sweet potato filtrate (RSPF) and skim milk (SM) on probiotic bacterial count, phys‐
icochemical and sensory characteristic of synbiotic drink powder that dried using spray dryer.
Formulation ratio of RSPF:SM = 75%:25% (F1), 50%:50% (F2), and 25%:75% (F3). Formulation ratio of RSPF
and SM showed effect on pH, microencapsulation efficiency, solubility, and sensory properties. Lowest pH
value (4.55), highest microencapsulation efficiency (4.47%) obtained from the formulation of 75% RSPF
and 25% SM. Highest solubility obtained from the formulation of 50% RSPF and 50% SM. Based on sen‐
sory analysis, formulation of 75% RSPF and 25% SM had the highest sensory properties with ‘neutral’
aroma (3.20); ‘neutral’ flavor (3.3); and ‘like’ overall (3.50).
Keywords: fermented drink, raffinose, red sweet potato, spray drying, synbiotic
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fish oil, green tea, tomatoes and processed tomato
products, vegetables, meat and milk, and fer‐
mented drink products.
Fermented milk drink is a dairy product pro‐
duced from the fermentation of milk or milk re‐
constitution or recombination milk obtained from
fermentation with lactic acid bacteria and other
microbes with or without other suitable microbes
[3]. The fermentation process in food used micro‐
organisms activity to produce a product with a
distinctive flavor and aroma characteristic or to
produce food with better quality. In the manufac‐
ture of fermented drink known the term of
“synbiotic” which combines prebiotics and probi‐
otics. Probiotics are defined as live microorgan‐
isms which when administered in sufficient quan‐
tity would provide health benefits to the host.
While prebiotics are non‐digestible substances
that can promote the growth of bacteria [4].
Fermented synbiotic drink is one of the diver‐
sification of the fermented drink that was devel‐
oped as a functional food ingredient as this prod‐
uct is enriched with prebiotic and probiotic bacte‐
ria such as Lactobacillus acidophilus and Bifido‐
bacterium longum that are beneficial to health.
The use of mixed cultures in fermented milk prod‐
ucts has several advantages, namely the quality of
the resulting product is better, higher bacterial

1. Introduction
The awareness of the importance of healthy food
has increased the public demand for healthier
food products. This has resulted in a new concept
of functional food products. The concept of func‐
tional food is becoming popular in various coun‐
tries around the world, particularly in developing
countries like Indonesia. Functional food is proc‐
essed food that has one or more components that
is based on scientific studies have specific physio‐
logical functions beyond its basic functions,
proved to be harmless, and giving health benefits
[1].
Basically all foods are functional because they
can directly generate flavor, aroma and nutri‐
tional value. However, the food nowadays should
be investigated for the physiological benefits that
may reduce the risk of chronic diseases or im‐
prove health. The results generate global interest
in the category of food that is being developed
today and known as "functional foods" [2]. Kinds
of functional food which has received recognition
from the US Food and Drug Administration
(FDA), United States, such as fortified margarine,
products made from whole oats, cranberry juice,
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characteristics, probiotic bacterial count of syn‐
biotic drink powder.
2. Methods
2.1. Bacterial strains and culture preparations
Pure cultures of probiotic bacteria Lactobacil‐
lus acidophilus IFO 13951 and Bifidobacterium
longum ATCC 15707 were obtained from Food and
Nutrition Culture Collection (FNCC), Gadjah
Mada University (Yogyakarta, Indonesia). Breed‐
ing of pure bacteria culture was done once ob‐
tained. Rejuvenation was done using liquid MRS
media in test tubes and incubated at a tempera‐
ture of 37°C for 24 hours and stored at a tempera‐
ture of 4°C. Culture starters made by inoculating
pure cultures in MRS broth to skim milk media
(10% w/v) that has been pasteurized at 80‐90°C
for 30 minutes, and incubating at 37°C for 12
hours. Prime starters as much as 3% (w/v) were
added to skim milk media that has been pasteur‐
ized pasteurized at a temperature of 80‐90°C for
30 minutes and incubated at 37°C for 12 hours and
used as starter inoculum. The starter inoculum
used for the manufacture of synbiotic drink were
as much as 3% (108 CFU/ml).

growth, prevent contamination, and maximum
substrate utilization [5].
The growth of lactic acid bacteria in the hu‐
man intestine can be stimulated by providing
substrates that can be digested by the bacteria
so that the population increases and is against
pathogens. Substrates that can be used by bac‐
teria to stimulate the growth of lactic acid are
known as prebiotics. Sweet potato is one of the
types of tubers that has exuberant availability
and often consumed by the people of Indone‐
sia. In the diversification of food, sweet potato
is a good material because it contains high car‐
bohydrate and a source of vitamin A, especially
on varieties that have a yellow‐reddish flesh
color [6]. Sweet potatoes contain a potential
prebiotic such as oligosaccharides, one of which
is raffinose. The content of raffinose in red
sweet potatoes is 1.26% [7].
Fermented drinks have relatively short shelf
life: one day at room temperature (25‐30°C) and
around five days at a temperature of 7°C [8].
Therefore, it is necessary to further process it to
obtain a fermented drink that has a longer shelf
life. Various methods can be done to extend the
shelf life of fermented drinks, such as spray dry‐
ing.
Spray drying is a suitable process for drying
fermented drinks as it takes brief contact with
heat and high evaporation rate, providing the
products with high quality, stable, functional
and low moisture content [9]. Fermented
drinks in powder form is highly desirable be‐
cause of the long shelf life and may reduce the
cost of transportation and storage capacity as
well as keeping the viability of starter bacteria.
Spray drying is also reported to have an un‐
favorable effect on the flavor of fermented pow‐
der and causes a decrease in probiotic bacteria
[10]. However, the addition of hydrocolloids can
increase the retention of probiotic bacteria, ac‐
etaldehyde and the solubility of fermented
drinks that are spray dried [11]. The inlet and
outlet temperature of the spray dryer appara‐
tus, characteristics of the starter bacteria, stor‐
age process, and the formed flavor also need to
be considered.
Based on this information, it is necessary to
do research on synbiotic drink powder with the
use of red sweet potato as a source of prebiotic
which will be further examined how the effect
of substitution of skim milk with red sweet po‐
tato on physicochemical characteristics (pH,
antioxidant activity, moisture content, solubil‐
ity, and microencapsulation efficiency), sensory

2.2. Synbiotic drink manufacture
Main materials used in this research were
red sweet potato and skim milk. Red sweet po‐
tatoes were obtained from Tawangmangu mar‐
ket (Karanganyar, Indonesia) and skim milk
were procured from Jaya Abadi (Surakarta, In‐
donesia) using a commercial skim milk
‘Lactona’. Red sweet potatoes were washed,
peeled, cut into small pieces, steamed, made
into puree with water addition (1:1), and fil‐
tered. The filtrate was taken for further use.
Skim milk was pasteurized at 80‐90°C for 30
min. RSPF and SM were diluted with a ratio of
75%:25%; 50%:50%; 25%:75% and each sample
was pasteurized at 80°C for 30 min and cooled
down to 40‐45°C. Afterward, inoculation was
performed to each sample by inoculating 3% (v/
v) culture starter at 108 CFU/ml and incubated
for 18 h at 37°C to obtain probiotic bacteria
ranged from 109‐1010 CFU/ml.
2.3. Synbiotic drink microencapsulation
The synbiotic drink were microencapsulated
according to the method as described by Su et al.
[12] with a modification. Microcapsules were
made by preparing a mixture of 80% (v/v) coating
agent comprising 30% (w/v) maltodextrin and
20% (w/v) gum arabic and 20% fresh synbiotic
drink. The mixture was spray‐dried into powder
using a laboratory scale spray dryer (Buchi 1940)
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with a constant inlet temperature of 100°C and an
outlet temperature of 52.5°C.
2.4. Physicochemical analysis
2.4.1. Moisture content
Measurements were conducted using thermo‐
gravimetri method [63]. 2 g sample was dried in
an oven at a temperature of 105°C for 3 h, and
then cooled and weighed. The assessment was
performed until a constant weight. Moisture con‐
tent was calculated using the following formula:
w
x100%
w1

was dried again in the oven at 105°C approxi‐
mately 3 h and then cooled down in a desicator
for 15 min and weighed until the constant weight
was obtained [66]. The solubility was calculated
using the following formula:
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(1)

w = weight of sample before drying
w1 = weight of sample after drying

2.5. Bacterial enumeration
1 g powder sample was dissolved in 9 ml of
sterile distilled water and made into serial dilu‐
tions. Three last dilutions were plated in duplicate
on MRS (deMan Rogosa and Sharpe) agar and
incubated at 37°C for 48 h [66]. Probiotic bacterial
count was expressed in units of CFU per gram.

2.4.2. pH
pH measurements were carried out at room
temperature (27°C) using a calibrated pH meter.
10 g of powder sample was dissolved in 100 ml
distilled water at pH 7 in a beaker glass, the pH
meter was dipped in and the pH value was read
[64].

2.6.Sensory analysis
Sensory analysis was performed using a
method by Kartika et al. [13]. Samples were pre‐
pared by dissolving 10 g of sample powder in 90
ml of warm water. Hedonic test was performed on
30 panelists. The parameters tested were includ‐
ing color, aroma, flavor, viscosity, and overall.

2.4.3. Antioxidant activity
1 g of powder sampel was dissolved in 100 ml
of ethanol and allowed to stand overnight. DPPH
solution (0.004% w/v) in 95% ethanol was pre‐
pared. 2 ml of DPPH solution in ethanol was
added to 2 ml of the sample solution in ethanol
and then homogenized using vortex. The solution
was incubated in the dark for 30 min and the ab‐
sorbance was measured using spectrophotometry
at a wavelength of 517 nm. Ethanol was used as a
blank while the control was DPPH solution in
ethanol [65]. The antioxidant activity was calcu‐
lated using the following formula:

Acontrol  Asample
Aco ntrol

3. Results and Discussion
3.1. Physicochemical characteristics of syn‐
biotic drink
Tabel 1. Physicochemical caharacteristic of symbi‐
otic drink powder
Analysis
Moisture con‐
tent (%)
pH
Antioxidant
Activity (%)
Microencap‐
sulation Effi‐
ciency (%)
Solubility (%)

x100%
(2)

2.4.4. Microencapsulation Efficiency
Microencapsulation efficiency was calculated
using Su et al. [12] method by the following for‐
mula:

sample( g )
x100%
mixture( g )

(4)

a = weight of sample
b = weight of filtrate paper
c = weight of filtrate paper + residue
d = moisture content

Sample
F2
2,96±0,01a

F3
2,95±0,06a

38,56±0,87

4,63±0,04b
39,17±0,20a

4,70±0,00c
37,37±1,92a

4,47±0,07a

4,07±0,05a

3,76±0,15a

99,60±0,09a

99,81±0,01b

99,70±0,01a,b

F1
3,04±0,18a
4,55±0,00a
a

a Values are the average ± standard deviation. Different
letters in the same row indicate significant differences
(p<0.05) between F1 (75% RSPF : 25% SM), F2 (50%
RSPF : 50% SM), and F3 (25% RSPF : 75% SM)

(3)

2.4.5. Solubility
0,75 g of powder sample was weighed and
dissolved in 100 ml of distilled water and filtered
with a vacuum filter. Before using, the filter paper
was dry‐heated first in oven at 105°C for 30 min
and then weighed. After filtration, the filter paper

3.1.1. Moisture content
Results of analysis of variance showed that
the variation in the ratio of RSPF with SM did not
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significantly affected (p> 0.05) on the moisture
content of synbiotic drink powder. Graph of mois‐
ture content of synbiotic drink powder can be
seen in Figure 1.

in food products. The pH value indicates the real
concentration of H+ (and OH‐) in solution or
equal to negative logarithmic value of the concen‐
tration of H+. Influenced by the pH value of the
products produced during the fermentation proc‐
ess. Changes in pH in fermented products like
yogurt are the result of decomposition of lactose
into lactic acid which causes an increase in acid‐
ity, resulting in a decrease in the pH value [16].
The production of lactic acid by the metabolism
of Bifidobacterium longum and Lactobacillus aci‐
dophilus caused a decrease in the pH value.
Based on Table 1, it can be seen that the ratio
of RSPF and SM affected the acidity (pH). The
greater the concentration of the RSPF, the lower
the pH. Statistical analysis showed that the ratio
of RSPF and SM in the manufacture of synbiotic
drink has significant effect (p <0.05), which can
be seen in Figure 2.

Figure 1 Moisture content of synbiotic drink powder

Based on the graph contained in Figure 1, it
can be concluded that the formulation of the ratio
between RSPF with different SM did not produce
any significant difference in moisture content of
each sample. The moisture content of synbiotic
drink powder were ranged from 2.95 to 3.04.
Based on the quality requirements of SNI 01‐2970‐
1999 [14] nonfat milk powder, the maximum al‐
lowable moisture content is 4.00%, so all the sam‐
ples had met the criteria of milk‐based powder.
The highest moisture content contained in the
synbiotic drink powder was found in the formula‐
tion of 75% RSPF and 25% SM (3.04%). While the
lowest moisture content contained in synbiotic
drink powder was found in 25% RSPF and 75% SM
(2.95%). Basically, the ratio of formulation did not
affect significantly in moisture level due to the
manufacture of synbiotic drink powder. All the
formulations underwent the same treatment
when it was dried using spray dryer. The treat‐
ment was using a coating solution with a ratio of
80% fresh synbiotic drink: 20% carrier solution,
with a coating material of maltodextrin and gum
arabic and the inlet and outlet temperature of the
spray dryer were set at 100 °C and 52.5 °C.
However, the higher the temperature of the
outlet of the spray dryer, the lower moisture con‐
tent obtained, but the possibility flavor and aroma
loss of fermented drinks increased. Conversely,
the lower the outlet temperature of the spray
dryer, the moisture content produced would be
higher but has good retention of volatile com‐
pounds and maintain the flavor of fermented
drinks (Kumar and Mishra, 2004). In general,
more microorganisms could survive at low mois‐
ture activity. However, excessive drying could
reduce the viability of microorganisms [15].
3.1.2. pH
pH or acidity is one of the important factors

Figure 2 pH value of synbiotic drink powder
Graphs contained in Figure 2 showed that the
ratio between the RSPF and SM affected the pH of
the reconstituted synbiotic drink powder. Formu‐
lation of 75% RSPF and 25% SM gave the lowest
pH (4.55) due to the oligosaccharide content of
red sweet potato used by probiotic bacteria as a
substrate for the growth and maintenance of cells,
and was also used for product formation. The in‐
crease in lactic acid fermentation of milk was al‐
ways followed by the decrease in pH of fermented
drinks, so the greater the levels of lactic acid
formed during fermentation, the pH of fermented
drinks would be lower [17].
Formulation 25% RSPF with 75% SM had the
highest pH of 4.7. This was because of the culture
used in this study, namely Lactobacillus acidophi‐
lus and Bifidobacterium longum. Bifidobacteria
were known as an organism that was quite diffi‐
cult to grow in milk‐based medium and therefore
required specific growth factors [18]. This leaded
to low production of lactic acid by probiotic bac‐
teria and caused a decrease in pH, but not signifi‐
cantly. However, Lactobacillus was a homofer‐
mentative bacteria that was largely produced lac‐
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tic acid [19] which could lower the pH signifi‐
cantly.
A decrease in pH due to the addition of the
combination of sweet potato extract and skim
milk would provide a carbon source for the activ‐
ity of Lactobacillus acidophilus and Bifidobacte‐
rium sp [20]. The decrease in the final pH of the
fresh synbiotic drink (before spray dried) was due
to the activity of a mixed starter culture of L. aci‐
dophilus and B. longum in the manufacture of syn‐
biotic drink. The activity of lactic acid‐forming
microorganisms increased with the increase of
foods that contained sugars and other ingredients
that were necessary for growth. Therefore, the
addition of skim milk provided a source of lactose
and the addition of sweet potato extract that was
rich in oligosaccharides and might act as specific
nutrients for the growth of L. acidophilus and Bifi‐
dobacterium sp. [20].
After spray drying process, the pH of the re‐
constituted synbiotic drink powder ranged from
4.55 to 4.70. Anonima [21] found the pH of the
final product of instant dried yogurt powder of
4.2; while the pH obtained in the manufacture of
yoghurt powder by Hasanah [22] was 4.39. Terms
of yogurt quality standards according to SNI 01‐
2981‐1992 [23], recommended pH range from 4.0
to 4.5. pH was not qualified according to yogurt
standar was due to the addition of 80% coating
material made up from a mixture of maltodextrin
and gum arabic. The maltodextrin used in this
research had a pH of 5.47; while the gum arabic
used had a pH of 4.2 to 4.8 so that with the addi‐
tion of maltodextrin and gum arabic into syn‐
biotic drink would raise the pH after the spray
drying process.

lation of 50% RSPF and 50% SM by 39.17%. While
the lowest antioxidant activity was shown by the
75% RSPF with 25% SM by 37.37%.

Figure 3 Antioxidant activity of synbiotic drink powder

In a study conducted by Umam et al. [26], ba‐
nana synbiotic drink with the starter of Bifidobac‐
terium longum and Lactobacillus acidophilus had
the antioxidant activity of 21.24 to 30.87%. Lin and
Chang [27] suggested that Bifidobacterium longum
and Lactobacillus acidophilus might provide anti‐
oxidant effects, namely in inhibiting linoleic acid
peroxidation. Bifidobacterium longum and Lacto‐
bacillus acidophilus by the number of 109 CFU/ml
could produce antioxidants of 21‐52% by DPPH
radical scavenging analysis.
Research conducted by Retnati [28] showed
that the antioxidant activity of fresh red sweet
potatoes was 8.38%. Once processed into yogurt,
the antioxidant activity of the red sweet potato
ranged from 2.69 to 8.13%. Compared with the
results of the research that has been done, this
number was far below of the antioxidant activity
obtained. There was no significant difference be‐
tween all samples due to utilization of the pre‐
biotic by probiotic bacteria contained in the syn‐
biotic drink had the same activity. This can be
seen in Table 1, where all the formulations had a
total number of probiotic bacteria that were not
significantly different.
In testing the antioxidant activity of L. aci‐
dophilus ATCC 4356 conducted by Virtanen et al.
[29] with 2,2‐azinobis (3‐ethylbenzothiazoline‐6‐
sulfonic acid) method, the antioxidant activity
obtained was 42%, while the combination with
Bifidobacterium infantis obtained antioxidant ac‐
tivity by 27%. L. acidophilus had inhibitory activ‐
ity of radicals and inhibiting lipid peroxidation
and in most cases increased the antioxidant activ‐
ity with the longer fermentation time.
The antioxidant activity of red sweet potato
fermented drink was due to the probiotic bacteria
that produced lactic acid. Lactic acid contained α‐
hydroxyacids (AHAs), which functioned as an

3.1.3. Antioxidant activity
Antioxidants are substances required in very
small concentrations to prevent or inhibit the
prooxidant. Prooxidant is toxic substance that can
cause oxidative damage to lipids, proteins, and
nucleic acids, resulting in various diseases [24].
Food antioxidant is a substance in food that in‐
hibit the adverse effects of reactive oxygen species
(ROS), reactive nitrogen compounds (SNR) or
both, in the normal physiological function in hu‐
mans [26]. Antioxidants in human diet may play a
role in the prevention of various diseases, includ‐
ing cardiovascular disease, cerebrovascular, can‐
cer, diseases associated with aging and others.
Table 1 shows that the ratio of RSPF and SM
did not affect significantly (p> 0.05) on the anti‐
oxidant activity of synbiotic drink powder. High‐
est antioxidant activity was shown by the formu‐
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antioxidant and often used for the manufacture of
cosmetics and in food products [30]. In addition to
producing lactic acid which was the main result of
metabolism, probiotic bacteria also produced com‐
pounds that act as antioxidants. These antioxidant
compounds were secondary metabolites produced
by probiotic bacteria. Hatanaka et al. [31] also
added that Bifidobacterium longum was able to pro‐
duce vitamin C which was an antioxidant.

have a weaker water holding capacity than in nor‐
mal pH. Hydrogen bonds between water mole‐
cules and protein molecules weaken and pores
between casein molecules loosen so that it could
be passed by the free molecules and resulted in
syneresis.
Syneresis is a separation process of low mo‐
lecular weight liquid on the surface of the gel be‐
cause of the spontaneity and stimulation during
storage. Gel contained 99.9% water but had a
more distinctive properties such as solids, in par‐
ticular the nature of elasticity and rigidity [35].
The greater content of the red sweet potatoes, the
greater amount of fluid that came out so the wa‐
ter content of the synbiotic drink increased, re‐
sulted in a greater amount of moisture content
after spray drying process because of the amount
of bound water in the droplet. Conversely, the
more the amount of skim milk, the less amount of
the fluid that came out, which resulted in fewer
yield after the spray drying process.

3.1.4 Microencapsulation efficiency
Microencapsulation is defined as the process of
coating micron‐sized solid particles or liquid drop‐
lets (droplet) or inert gas in the envelope, which
can isolate and protect them from the external en‐
vironment [32]. One common method to produce
encapsulated products is spray drying, where in this
study fresh synbiotic drink converted into powder
form.
Table 1 showed that the ratio of RSPF and SM
influenced the microencapsulation efficiency of the
synbiotic drink powder (p<0,05). Highest microen‐
capsulation efficiency was found in 75% RSPF and
25% SM at 4.47%. While the lowest microencapsu‐
lation efficiency was demonstrated by the 75% SM
and 25% RSPF (3.76%). Graph of synbiotic drink
powder’s microencapsulation efficiency can be seen
in Figure 4.

3.1.5. Solubility
Table 1 showed that the ratio of the RSPF and
SM influenced significantly (p <0.05) on the solu‐
bility of synbiotic drink powder. Solubility of for‐
mulation 75% RSPF and 25% SM (99.60%) was
significantly different compared to formulation
50% RSPF and 50% SM (99.81%), however 75%
SM with 25 % RSPF was not significantly different
from the other two formulations (99.70%). Set‐
yaningsih et al. [36] stated that the higher the
solubility, the resulting product would be better
because the flavor would be released upon use.

Figure 4 Microencapsulation efficiency of synbiotic drink
powder

Chegini and Ghobadian [33] found that products
with a high moisture content tend to have a higher
bulk weight because it contained water, where it
would be heavier than dry solids after a spray dry‐
ing process. The exterior of this dried keeping the
water content to remain in the droplet, as a conse‐
quence, the particle size enlarged. There were real
differences between the sample formulations ratio
due to syneresis occurred in all three samples, but
in varying degrees. The three sample formulations
were underwent syneresis because it contained
skim milk, which in skim milk contained casein.
Sakowati [34] stated that the fermented drink that
had a pH around the isoelectric pH of casein would

Figure 5 Solubility of synbiotic drink powder

Figure 5 showed that the highest solubility of
synbiotic drink was found in 50% RSPF and 50%
SM, followed by 25% RSPF and 75% SM, and 75%
RSPF and 25% SM. The solubility of synbiotic
drink powder ranged from 99.60 to 99.81%. Simi‐
lar results were recently reported by Kumar and
Mishra [37] that the solubility of industrial scale
spray‐dried yogurt ranged from 98‐99% and
would be coagulated 6 to 6.5 hours after reconsti‐
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tution.
Solubility of synbiotic drink powder also af‐
fected by the addition of maltodextrin and gum
arabic as a coating material which were hydrocol‐
loids. In research conducted by Grabowski et al.
[38], maltodextrin could increase the solubility of
sweet potato puree powder to more than 20 units.
In contrast, the addition of maltodextrin reduced
water‐holding capacity of sweet potato puree
powder, so the more maltodextrin powder was
added, the more difficult to bind the water con‐
tained in the powder and ultimately easier to dis‐
solve in water. Gum arabic is soluble in water so it
is suitable to use as a filler in the food to be dried
with a spray dryer. In addition, gum arabic could
maintain the flavor of the food dried by spray
dryer [39].
Based on Table 1, the higher the concentra‐
tion of skim milk, the higher the degree of solubil‐
ity. This was proved by a study conducted by Sin‐
tasari et al. [40] that the more addition of skim
milk, the total dissolved solids were getting
higher. During the fermentation process, lactose
would be overhauled into lactic acid by the starter
culture in large quantities. Residual lactose and
organic acids were what would be count as total
dissolved solids. Organic acids (including lactic
acid) were ones of total dissolved solids in addi‐
tion to sugar, pigments, and vitamins [41]. Total
dissolved solids also came from the breakdown of
proteins into simpler molecules such as water‐
soluble amino acids and peptone, the breakdown
of carbohydrates, and the breakdown of fat into
free fatty acids and glycerol. Components of dis‐
solved solids in addition to pigments, organic ac‐
ids and proteins was sucrose. The longer the fer‐
mentation and the longer the cooking led to the
increased of the dissolved components and
caused softening on the cell wall tissue due to
water penetration into the material so that more
solid molecules were extracted [42].

direction of airflow in the spray dryer. The num‐
ber of surviving bacteria in yogurt decreased with
the increasing of the inlet and outlet air tempera‐
ture and atomization pressure.
Based on the data in Table 2, it can be seen
that the ratio of RSPF and SM did not affect sig‐
nificantly (p> 0.05) in the manufacture of syn‐
biotic drink powder. It appeared that the total
average of probiotic bacterial count ranged from
1,7x106 to 3,8x106 CFU/g. Graph of probiotic bacte‐
rial count can be seen in Figure 6.
Table 1. Probiotic bacterial count
powder
Bacterial count
Sample
CFU/g
F1
1,7x106
F2
3,1x106
F3
3,8x106

of symbiotic drink
Bacterial count
Log CFU/g
6,14±0,41a
6,28±0,50a
6,56±0,12a

a Values are the average ± standard deviation. Different
letters in the same column indicate significant differ‐
ences (p<0.05) between F1 (75% RSPF : 25% SM), F2
(50% RSPF : 50% SM), and F3 (25% RSPF : 75% SM).

In a study conducted by Su et al. [12] in the
manufacture of oriental fermented milk product,
the total number of probiotic bacteria after spray
drying were ranged from log 7.50 to log 8.50 and
therefore samples have met the quality require‐
ments of probiotic drinks. While the research
conducted by Kiiru and Ojijo [43] found that the
final probiotic bacterial count in yogurt powder
was 1.06 x 106 CFU/ml.

3.2. Probiotic bacterial count of synbiotic
drink powder
In the manufacture of synbiotic drink powder
of RSPF and SM, the amount of the initial starter
bacteria used prior to the spray drying process
was 109 CFU/ml. In the study conducted by Kiiru
and Ojijo [43], the temperature of the inlet and
outlet of spray dryer was greatly affected the resis‐
tance of microorganisms. This is supported by
Kumar and Mishra [37] which stated that the pa‐
rameters that affected the resistance of bacteria
during the spray drying process were included
inlet and outlet temperature, atomizing type and

Figure 6 Probiotic bacterial count of synbiotic drink
powder

According to Figure 6, the highest probiotic
bacterial count produced by synbiotic drink pow‐
der was obtained from 25% RSPF and 75% SM at
3,8x106 CFU/g. The number of probiotic bacteria
has decreased but not significantly with the in‐
creased of RSPF. Formulations of 50% RSPF and
50% SM had the total probiotic bacteria of 3,1x106
CFU/g, and the formulation of 75% RSPF and 25%
SM had a total of probiotic bacteria of 1,7x106
CFU/g. According to Fonden et al. [45], foods
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Based on the data in Table 3 to the sensory
attributes of color, the ratio of RSPF and SM did
not affect significantly (p>0.05) on panelists’ color
preferences on reconstituted synbiotic drink pow‐
der. Panelists tend to prefer the 50% RSPF and
50% SM formulation. The appearance of the for‐
mulation was considered the most attractive be‐
cause it combined the yellow‐reddish color from
sweet potato flesh and white color from skim milk
so it was not too flashy nor too pale. While the
lowest value for the sensory attributes of color
was obtained by 25% RSPF and 75% SM. This for‐
mulation scored the lowest (3.33) compared to the
other two formulations because it had a pale yel‐
low color which made it less attractive to the pan‐
elists.
Red sweet potato flesh contained carotenoids
which caused a yellowish color on the results of
the synbiotic drink powder [49]. According Sabu‐
luntika [50], β‐carotene level on red sweet pota‐
toes were as high as 46.29 μg/g‐120.32 μg/g.

with probiotics should contain probiotics which
ranged between 106‐108 cells/g (not included with
the starter culture) and persisted during the shelf
life of the product, so that all three formulations
had met the standards of probiotic drinks because
they were above 106 CFU/g.
Viability and activity of probiotic bacteria is
important because the bacteria must be able to
survive in the food during shelf life and while in
the acidic conditions in the stomach, and hold
from degradation by hydrolysis enzymes and bile
salts in the small intestine. It is important for
commercial products that claimed to provide
health effects to meet the minimum criteria for
probiotic bacterial count at 106 CFU/ml at the
time of the expiration date, because the least rec‐
ommended dose per day ranged between 108‐109
cells [46].
Bifidobacteria are Gram‐positive, non‐motile,
and highly anaerobic. Bifidobacteria grows opti‐
mum at pH 6‐7 and shows a decreased perform‐
ance at a pH above 8.0 or below 4.5 and has an
optimum temperature range between 37‐41°C. L.
acidophilus has an optimum pH of 6.0 and an op‐
timum temperature for growth at 35°C [47]. Asso‐
ciated with the spray drying process, the high
temperature of the inlet and outlet of the spray
dryer could cause death in both the starter cul‐
tures. Factors that affected the survival of probi‐
otic bacteria during the spray drying process were
the inlet and outlet temperature of the spray
dryer, the amount of probiotic bacteria prior to
the spray drying process, and the coating material
used to encapsulate the fresh synbiotic drink.

3.3.2. Aroma
Aroma is a value that is contained in the
product that can be noticed by the consumer di‐
rectly [51]. Soekarto [48] stated that the aroma of
a product in many ways determined whether or
not a product smells, scents or odor even more
complex than the taste. Sensitivity of smelling
senses are usually higher than the senses of tast‐
ing. Even the smell of the food industry considers
the test very important because it can quickly de‐
liver a product assessment.
Table 3 showed that for the sensory attributes
of aroma, there was a significant effect (p<0.05) of
the ratio of RSPF and SM on the aroma of recon‐
stituted synbiotic drink powder. Ratio formula‐
tion with the most preferred scent was 75% RSPF
and 25% SM with a value of 3.20. While most un‐
desirable aroma was obtained from 25% RSPF and
75% SM with a value of 2.67. This value indicated
the level of panelists’ preference in the range from
‘do not like’ to ‘neutral’.
The aroma of fermented drink derived from
the production of acids formed during fermenta‐
tion. The aroma was caused mainly due to chemi‐
cal changes and compounds forming with other
materials, for example between an amino acids
alteration in the protein resulted in the reduction
of sugars that made up the food flavor and aroma

3.3. Sensory characteristics of synbiotic drink
powder
3.3.1. Color
Color plays an important role in food com‐
modities such as the attraction, identification,
and quality attribute. Among the properties of the
food product, the color quality is a factor that
most attracted the attention of consumers and
gave the fastest impression of liked or disliked
[48].
Table 3 Sensory characteristics of reconstituted synbiotic drink powder
Sensory
attributes

Sample
F1

F2
a

F3
a

3,40±0,77

3,33±0,96a

Color

3,37±1,00

Aroma

3,20±0,85b

2,97±0,71a

2,67±0,96a

Flavor

3,03±0,89b

2,87±0,90a,b

2,47±0,78a

Viscosity

3,17±0,91a

3,10±0,92a

3,33±1,09a

Overall

3,50±0,70

b

b

3,30±0,75

2,80±0,89

a Values are the average ± standard deviation. Different letters
in the same row indicate significant differences (p<0.05)

a
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According Wennanda [55], the taste of drinks pro‐
duced by fermentation of red sweet potatoes was
formed from a combination of flavor that cane
from the red sweet potato, milk and curd. Milk fat
content also affected the taste. The resulting fla‐
vor in milk fat was derived from fatty acids [56];
[57].

compounds [52]. According to Pramono et al. [53],
total solids would increase with the increased
amount of RSPF. Total solids was strongly influ‐
enced by the amount of solids in the milk. Lactic
acid bacteria also greatly affected the total solids
of fermented product, if the activity of it were
high. The incomplete acid accumulation in the
substrate could affect the amount of total solids in
milk fermentation. The increasing of total solids
were important to provide good texture and
aroma.

3.3.4. Viscosity
Viscosity is a form of physical properties that
are closely related to the texture of fermented
drinks and fermented drinks affect acceptability
by consumers [58]. Viscosity caused by the de‐
composition of solids by lactic acid bacteria in the
fermentation process. Winarno and Fernandes
[59] added that the viscosity of milk was influ‐
enced by the total solid contained in milk. In this
case lactose, glucose, galactose in fermented milk
and raffinose and stachiosse in RSPF were decom‐
posed by lactic acid bacteria (L. acidophilus) that
affected the viscosity of fermented milk. Viscosity
can also be affected by damage to casein, homog‐
enization, and heating the milk fat content [53].
Activity of lactic acid bacteria also greatly affected
the viscosity of fermented drinks as lactic acid
bacteria (L. acidophilus) and remodeled the lac‐
tose in the milk into lactic acid.
According to the data in Table 3, the viscosity
of reconstituted synbiotic drink powder showed
no significant difference (p>0.05) between all the
three formulas. Formulation of 75% RSPF with
25% skim SM obtained a value of 3.17; formulation
of 50% RSPF with 50% SM obtained a value of
3.10; and formulation of 25% RSPF and 75% SM
obtained a value of 3.33. All of these formulations
were within the level of preference from "neutral"
to "like" for the viscosity.
Pramono et al. [53] stated that the total solid
material would increase along with the increased
number of RSPF. Total solids was strongly influ‐
enced by the amount of solids in the milk. Lactic
acid bacteria also greatly affected the total solids
fermentation product. The incomplete acid accu‐
mulation process in the substrate could affect the
amount of total solids in milk fermentation. The
increased number of total solids could affect the
viscosity.
Beside of the thickened texture of the fresh
synbiotic drink, other factors also affected the
viscosity such as the addition of the coating mate‐
rial with a large ratio of 80% consisted of malto‐
dextrin and gum arabic. Badaruddin [60] found
that the addition of maltodextrin in the manufac‐
ture of yoghurt powders were significantly af‐
fected the viscosity. The use of maltodextrin DE 9

3.3.3. Flavor
Flavor or taste is an important attribute that
affects a person's acceptance of a drink [51] and
because this would affect the flavor of synbiotic
drink. Flavor is the sense of taste perception in
the form of salty, sweet, sour and bitter due to
soluble compounds in the mouth. Generally, the
acid is the dominating flavor of fermented drinks
products. In yogurt, there is flavor and distinctive
taste due to the presence of lactic acid, acetalde‐
hyde, diacetyl or 2,3‐pentanadion [54]. In the re‐
search that has been done was shown that the
ratio of the filtrate formulations of red sweet po‐
tatoes and skim milk affected significantly to fla‐
vor attributes of reconstituted synbiotic drink
powder.
Table 3 showed that the most preferred formu‐
lation was a formulation of 75% RSPF with 25%
SM with a value of 3.03. Meanwhile formulations
that was less preferred by the panelists was the
formulation of 25% RSPF with 75% SM with a
value of 2.47. This indicated that the greater the
ratio of RSPF would increase the level of con‐
sumer preferences. Panelists’ preferences on re‐
constituted synbiotic drink powder were in the
range of ‘dislike’ to ‘neutral’. In a study conducted
by Pramono et al., [53], the greater the concentra‐
tion of RSPF would increase consumer’s prefer‐
ences on fermented milk flavor that was not too
sour but tasted sweet that was preferred by the
panelists.
During the fermentation process, some flavor
components were formed such as diacetyl, acetyl
methyl carbinol, 2.3, butilen glycol and acetalde‐
hyde which gave a distinctive taste to yogurt. The
formation of lactic acid as a result of cellular
metabolic activity of lactic acid bacteria would
give a sour taste to yogurt, because that yogurt
had a distinctive taste. In his research, Sayuti et
al. [20] stated that the sweet corn yogurt with the
addition of sweet potatoes and skim milk was pre‐
ferred because of the flavor characteristic and bit‐
terness caused by potato extract became vague.
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4.

‐12 in this study was able to increase the viscosity
of the synbiotic drink when reconstituted. Gum
arabic was also greatly affected the viscosity of the
final fermented product. According to Nugroho et
al. [61], gum arabic had a large molecular weight
so that the addition of gum arabic could increase
the viscosity. Gum arabic has unique high solubil‐
ity characteristic, but the formation of viscosity is
low [62].
3.3.5. Overall
Table 3 showed that the ratio of RSPF with
SM gave a significant effect (p<0.05) on overall
especially in the formulation of 75% RSPF and
25% SM; and 50% RSPF and 50% SM; and with the
formulation of 25% RSPF and 75% SM. Concentra‐
tion of 75% RSPF and 25% SM was the most pre‐
ferred formulation with values of 3.50 and in the
range from ‘neutral’ to ‘like’ because it seemed to
be accepted by the panelists, had a distinctive
aroma of fermented drink and the appearance of
the desirable color, not too pale nor too yellow as
the influence of the flesh of the red sweet potato.
While the formulation of 75% RSPF with 25% SM
was less preferred because it had less aroma of
fermented drinks, a pale white color, and less fla‐
vor of fermented drink.
4. Conclusions
From the present study it can be concluded
that in terms of physicochemical characteristics,
the ratio of RSPF with SM affected the pH, micro‐
encapsulation efficiency, and solubility of the syn‐
biotic drink powder but had no effect on the
moisture content, and antioxidant activity. The
formulation of RSPF and SM had no effect on pro‐
biotic bacterial count of the synbiotic drink pow‐
der where all samples have met the standards
with a total probiotic bacteria were 1,7x106‐3,8x106
CFU/g.
In the sensory characteristics, for the parame‐
ters of the color and consistency, all three samples
were equally preferred. For the parameters of
aroma, taste and overall, the most preferred were
formulations of 75% RSPF and 25% SM. Overall,
the best formulation for the fermented drink was
the formulation of 75% RSPF and 25% SM.
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