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Consumption of probiotics is known to influence the gut microbiota. The aim of this study was to assess the effect of
probiotic powder containing Lactobacillus plantarum Dad-13 on bacterial composition in the gut by examining fecal
samples of school-age children in Yogyakarta, Indonesia. This is a randomized, double-blind, placebo-controlled study.
A total of 40 healthy subjects were recruited for this study and were divided into two groups: placebo group and pro-
biotic group. The placebo group consumed skim milk and the probiotic group consumed probiotic powder containing
L. plantarum Dad-13 (2 x 10° CFU/g) for 65 days. The results showed that placebo intake had no significant effect on gut
microbiota; however, probiotic caused a significant increase in L. plantarum and Lactobacillus population, while decreas-
ing the population of E. coli and non-E. coli coliform bacteria by 55% and 75%, respectively and Bifidobacteria count did
not change significantly. The study concluded that consumption of probiotic powder L. plantarum Dad-13 could increase

propionic acid thereby decreasing the gut pH which has an effect on the microbial population.
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INTRODUCTION

The human body is inhabited by a vast number of bacteria which
are collectively known as human microbiota (Young and Schmidt,
2008). The beneficial bacteria present in the colon produce anti-
microbial compounds and protect the body against infections.
For example, Lactobacilli and Bifidobacteria can inhibit harm-
ful microbes. In addition to producing antimicrobials, beneficial
bacteria competitively excludes pathogenic bacteria by occupying
receptor sites and competes for space and nutrients (Fooks and
Gibson, 2002).

The composition of intestinal microbiota varies greatly among
individuals. This variation is caused by several factors such as age,
diet, and environment. Nakayama et al. (2015) studied the diver-
sity of gut microbiota of urban school-age children in five coun-
tries in Asia. They found that the majority of children from China,
Japan, and Taiwan had higher population of Bifidobacterivm and
Bacteroides whereas children from Indonesia and Thailand had
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higher Prevotella population. The higher Prevotella count reflects
the intake of foods rich in resistant starches (Nakayama et al.,
2015). Thus, dietary habits play a major role in shaping the com-
position and activity of gut microbiota. However, to balance gut
microbiota, consuming probiotics has been proved to be effective.

Probiotics are live microorganisms which when administered in
adequate amounts confer health benefits on the host (FAO/WHO,
2011). Lactobacillus plantarum Dad-13 is a lactic acid bacteria
isolated from curd (traditional Indonesian fermented buffalo
milk). It shows stronger resistance at low gastric pH, can inhibit
pathogenic bacteria, and is a potential probiotic strain (Rahayu
etal., 2015). Rahayu et al. (2016) found that consuming fermented
milk containing L. plantarum Dagsd 3 can increase Lactobacillus
coutiand decrease the pgpuilati@nfof enterobacteriaceae, E. coli
and pon-E. colii€oliformibagtexia in'the fecesiofhealthy Indeonesian
volunteers. . Simlarly, Goossens et al. (2016) reportcd that con-
sumption oflLd plantaruii 299V canSicnificantly in€reaseithe num-
ber oflactic acid.bacteria and Clostridia in the feces.
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The beneficial bacteria act as immunomodulators and protect
against harmful bacteria. Lactobacillus and Bifidobacterium are
beneficial bacteria that can suppress the growth of enteropathogenic
bacteria (Sekirov et al., 2010). These bacteria produce short-chain
fatty acids (SCFA) that lower the intestinal pH thereby inhibiting
the growth of harmful bacteria. By improving blood flow and peri-
staltic activity of the colon, the transit time of harmful bacteria can
be reduced so that they will exit with feces (Picard et al., 2005).

The aim of this study was to investigate the effect of probi-
otic powder containing L. plantarum Dad-13 on gut microbiota
by examining the feces of healthy school-age children in SMPN
1 Ngemplak Yogyakarta.

MATERIALS AND METHODS

Subjects

The study consisted of 40 healthy school-age children (12 male and
28 female) aged between 13 to 16 years. The subjects were randomly
divided into two groups: placebo group and probiotic group, with
20 participants in each group. Inclusion criteria were normal body
mass index (BMI 15.4-22.9), no history of gastro-intenstinal disor-
der, and no allergies to special food. Subjects were not allowed to
use antibiotics, antimicotics, antidiarrheals or any specific drugs for
30 days during the study period. As the subjects were minors, the
informed consent was obtained from their parents or legal guard-
ians. The study protocol was approved by the Ethical Committee,
Faculty of Medicine, Universitas Gadjah Mada, Yogyakarta,
Indonesia.

Research Products

The study product was a probitic powder containing 2 x 10> CFU
Lactobacillus plantarum Dad-13 per gram. The indigenous probi-
otic strain was deposited in ampoules at the Food and Nutrition
Culture Collection (FNCC), Center for Food and Nutrition Studies,
Universitas Gadjah Mada. The placebo group consumed skim milk
as much as 1 gram.

Research Design

This study was randomized, placebo-controlled and double-blind.
The total duration of the study period was 65 days. During the
study period, the subjects in the probiotic group consumed 1 gram
of probiotic powder each day, while subjects in the placebo group
consumed 1gram of skim milk each day (Fig. 1). Subjects were
asked to fill daily food record. The fecal samples were collected
in the morning from day 0 to day 66. All fecal samples were ana-
lyzed for Lactobacillus plantarum, Lactobacillus, E. coli, non-E. coli
coliform bacteria, Bifidobacteria, SCFA, pH and quality of feces.

Consumption Period

Probiotic powder
Collection of (L.plantarum DAD-13 10° CFU/sachet) Collection of
Feces 1 Feces 2

Skim milk 1 gram
A A

FIGURE 1 | Research design.

n=20 | Probiotic Probiotic

Placebo

\ A

n=20 | Placebo
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Fecal Sample Collection

Subjects were asked to collect their fecal samples using a stool kit
provided by the laboratory. Collection process involved defecation
on a biodegradable paper, so that it will not be contaminated. Then
the feces was placed in sterile bottles using a spoon and firmly
closed. The samples was transfered to the laboratory in cold storage
containers (< 10°C) within one hour.

Enumeration of Fecal Microbiota with
Culture Method

Enumeration of Lactobacillus, L. plantarum, E. coli and non-E. coli
coliform bacteria was performed using culture methods. Lactobacillus
was enumerated by dilution and pour plate method using Rogosa
media, while L. plantarum was enumerated by dilution and spread
plate method using Lactobacillus plantarum selective media (LPSM).
E. coli and non-E. coli coliform bacteria were counted using Oxoid
Brilliance E. coli/coliform selective agar (Rahayu et al., 2016).

Analysis of Fecal Microbiota with
Real-Time PCR

DNA extraction

A 100 mg of fecal sample was mixed with 800 uL lysis buffer and vor-
texed for 30 min followed by addition of 20 uL proteinase K. Next,
40 uL lysozyme was added, vortexed and placed in a water bath at
55°C for 30 min. The heated mixture was centrifuged at 13,000 rpm
for 5min to separate supernatant and residue. To 800 uL of the super-
natant, 900 uL phenol was added, vortexed briefly followed by cen-
trifugation at 13,000 rpm for 10 min. The supernatant was vortexed
with 900 pL chloroform followed by centrifugation at 13,000 rpm
for 5min. The process of chloroform extraction was repeated once.
Finally, the supernatant was mixed with 700 pL of absolute ethanol
and incubated for 24h at —20°C. After 24h, the sample was cen-
trifuged at 13,000rpm for 10min. The resulting supernatant was
removed and pellet washed with 70% ethanol, then dried for 1-2h.
After drying, the 100puL of TE 50 was added to dissolve the pellet.
The quality of DNA preparation was checked by electrophoresis.

DNA amplification with real-time PCR

DNA amplification was performed using a thermal cycler.
Amplification cycle consisted of initial denaturation at 94°C for
5min, followed by 30 cycles of denaturation at 94°C for 20 sec,
annealing at 58°C for 20 sec, extension at 72°C for 50 sec and
1 cycle of final extension at 95°C for 15 sec (Matsuki et al., 2004).
The Real Time PCR process used SYBR Green as a fluorescence
marker. Specific primers were used for Bifidobacteria as described
elsewhere (Matsuda et al., 2009).

Short Chain Fatty Acids Analysis

Concentrations of SCFA (acetic, propionic and butyric acids) were
determined using gas chromatography (GC), according to the
method by Salazar et al. (2015) wifllil§light modifications. A total of
0.5-igram of feces was diltited withlaquadest (1:3), vortex-mixed
and Eentrifugediat 3000rpm for 40min. 'Lhen, 1 mL of supérnatant
was eollected and rescentrifuged at 14,000rpm for 20 min at 4°C:
1 uLjefsupernatant wasisubjecte d'torS CEATanalysis:
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Determination of pH

About 0.2-1.0 gram of feces was mixed with aquadest in the ratio of
1:5 and vortexed until homogeneous. The pH of the homogenized
sample was measured by direct contact of a glass electrode with the
sample (Shiori et al., 2006).

Quality of Feces

Fecal quality including consistency and color, and daily frequency
of defecation was noted. Stool consistency was measured using the
Bristol Stool Scale (scale 1-7) and stool color was evaluated on a
scale of 1-4 as described elsewhere (Utami et al., 2015).

Carbohydrate Intake Analysis

Carbohydrate intake was analyzed using NutriSurvey 2007
software (EBISpro, Willstaett, Germany) based on the participant’s
food record.

Data Analysis

All statistical analysis was performed using SPSS v. 24.0 (IBM
Corp., Armonk, NY, USA). A P value of <0.05 was considered sta-
tistically significant. Data ratio with normal distribution was tested
by Paired t-test, while for abnormal distribution was tested using
Wilcoxon signed-rank and Independent t-test.

RESULTS AND DISCUSSION

Carbohydrate Intake Values in Research
Subjects

The data presented in Table 1 show changes in carbohydrate intake
values in the control (placebo) and probiotic group. In the pla-
cebo group, carbohydrate intake decreased in 11/20 subjects (55%)

9-

|

Log 10 CFUIg feces
(-]
1

3]

T T T T
Before (Placebo) After (Placebo) Before (Probiotic)  After (Prohiotic)

A. L. plantarum

TABLE 1 | Carbohydrate intake. *mean value; **n (mean value); 'Significant

at P<0.05.

Group Carbohydrate (g)

Placebo Before consumption* 259.7
During consumption* 255.6
Increment™ 9(41.2)
Decrease** 11 (-41.2)

Probiotic Before consumption* 229.1
During consumption* 263.11
Increment™ 14 (62.1)
Decrease™* 6 (-31.9)

whereas the amount of carbohydrate intake increased in 14/20
(70%) subjects receiving probiotics. In summary probiotics treat-
ment promotes carbohydrate intake. During the study, the choice
of food by subjects was not cotrolled except intake of foods or bev-
erages containing probiotics other than L. plantarum Dad-13. The
subjects dominantly consumed rice as carbohydrate source.
Nakayama et al. (2015) reported that intestinal microbiota in
school-age children in the Yogyakarta Indonesia and Khon Kaen
Thailand was dominated by Prevotella bacteria (P-type). The higher
Prevotella count reflects the intake of food rich in resistant starches.

Effects of Probiotic Powder Containing
L. plantarum Dad-13

The placebo group did not show a significant change in L. plantarum
count. The average L. plantarum population was 5.33+0.86 log,
CFU/g in feces before consuming probiotic (in 5 subjects), and after
consuming probiotic was 5.00+1.44 log = CFU/g (in 7 subjects)
(Fig. 2A). The probiotic group exhibited a significant increase
L. plantarum count (P <0.05) after treatment (Fig. 2A). Only 4/20
subjects had L. plantarum Dad-13 in their stool before treatment;

107
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FIGURE 2 | Population of L. plantarum and Lactobacillus in subjects’ feces in plecgbo and probietic groups before and after consumption period. Data are presented as
mean +SD. *P<0.05, mean value significantly different from before and afteriin L. planterum and Lactobacillus .

Note: the plot number in the picture indicates the subject number.
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however, this number increased in 20/20 after probiotic treatment.
An average of —4.05+0.86 log , CFU/g (n =4) of feces was found
before treatment and 6.75+0.93 log,  CFU/g (n=20) after treat-
ment. This shows that L. plantarum Dad-13 is able to survive in the
human digestive tract.

The number of Lactobacillus in the placebo group did not
change significantly between before (7.29+0.86 log, CFU/g of
feces) and after (7.12+0.61 log,  CFU/g of feces) treatment. In the
probiotic group, however, there was a significant increase (P <0.05)
in population before (6.96 £ 1.13 log, | CFU/g) and after (7.74 +0.68
log,, CFU/g) treatment (Fig. 2B). These results showed that sig-
nificant increase of L. plantarum in subjects’ feces can change the
Lactobacillus population.

The results of this study are similar to an earlier report by
Rahayu et al. (2016) showing consumption of fermented milk
containing L. plantarum Dad-13 led to increase in the number of
L. plantarum and Lactobacillus in subjects’ feces on day 10 and 20.
These observations are further supported by results of a study on
26 healthy Vietnamese adults consuming 65 mL of fermented bev-
erages containing Lactobacillus casei Shirota (LcS) that show that
LcS was able to survive in the gastrointestinal tract and increase its
population (Mai et al., 2017).

Consumption Effects of Probiotic Powder
Containing L. plantarum Dad-13 on the
Number of E. coli and non-E. coli Coliform
Bacteria in Subjects’ Feces

The population of E. coli in the placebo group did not changes sig-
nificantly after treatment (Before: 7.71+0.76 log, | CFU/g of feces;
After: 8.18+0.74 log , CFU/g of feces). Probiotic group also did
not decrease significantly between before and after the 8.20+0.65
log,, CFU/g of feces and 7.91 +0.83 log, | CFU/g of feces (Fig. 3A).
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In placebo group, the population of E.coli tend to increse in 12/20
subjects. While in the probiotic group, the population of E.coli tend
to decrease in 11/20 subjects (55%) (Table 2).

The population of non-E. coli coliform bacteria in the placebo
group did not significantly change between after treatment (Before:
7.79+0.79 log, CFU/g of feces; After: 7.99+0.78 log, CFU/g of
feces) (Fig. 3B). In the placebo group, the population of non-E. coli
coliform bacteria tend to increse in 12/20 subjects. In the probiotic
group, non-E. coli coliform bacteria populations did not signifi-
cantly decrease between before and after probiotic consumption
8.19+0.77 log,, CFU/g of feces to 7.83£0.80 log,, CFU/g of feces
(Fig. 3B). However, there was a decrease in the number of non-E. coli
coliform bacteria in 15/20 subjects (75%) with average —0.79 log, |
CFU/g (Table 2). This show that consumption of probiotic pow-
der L. plantarum Dad-13 can decrease the population of E. coli and
non-E. coli coliform bacteria in the feces of some individuals.

The number of E. coli (Before: 7.93 log,, CFU/g; After: 7.30
log,, CFU/g) and non-E. coli coliform bacteria (Before: 7.87 log, |
CFU/g; After: 7.62 log,  CFU/g) in feces decreased after 10 days of
consumption of fermented milk containing L. casei strain Shirota
(Utami et al.,, 2015). Out of 26 volunteers, 18 and 14 showed a
decrease in E. coli and non-E. coli coliform bacteria, respectively
(Utami et al., 2015). Rahayu et al. (2016) also reported that con-
sumption of fermented milk containing L. plantarum Dad-13 for
10 days could decrease the population of E. coli (average amount
of 0.69 log, CFU/g of feces) in 23 of 30 subjects. The consumption
of fermented milk containing L. plantarum Dad-13 was also able to
decrease the number of non-E. coli coliform bacteria in some indi-
viduals, but not in others. This may be influenced by other micro-
biota compositions in the intestinal tract.

The decrease of E. coli and non-E. coli coliform bacteria could
result from increase in Lactobacillus population. Lactobacillus pop-
ulation from consuming probiotic powder containing L. plantarum
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FIGURE 3 | Population of E. coli and non-E. coli coliform bacteria in subjects! feces in placebo and probiotic Groups before and after consumptionsperiod. Data are

presented as mean +SD. Differences were statistically not significant at P-value £0.08.
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TABLE 2 | Changes in microbiota in subjects’ feces using culture method. *Data are presented as n (%); **Unit value log10 CFU/g of feces.

Variable Placebo group Probiotic group
Increment* Average** Descent* Average** Increment* Average** Descent* Average**
(subject) (min-max) (subject) (min-max) (subject) (min-max) (subject) (min-max)
L. plantarum 6 (30%) 5.29 5 (25%) -4.67 20 (100%) 6.14 - -
(3.83107.83) (-3.24 t0 -5.68) (0.87 t0 8.34)
Lactobacillus 9 (45%) 0.65 11 (65%) -0.84 14 (70%) 1.55 6 (30%) -1.00
(0.20 to 1.08) (0.14 to -1.79) (0.05 to 3.84) (-0.23 10 -2.27)
Eschericia coli 12 (60%) 1.13 8 (40%) -0.5 9 (45%) 0.6 11 (55%) -1.03
(0.13 t0 2.80) (-0.08 to —1.21) (0.20 to 1.25) (0.11t0 -2.73)
Non-E. coli 12 (60%) 0.68 8 (40%) -0.51 5 (25%) 0.96 15 (75%) -0.79
coliform (0.01 to 1.94) (-0.05 to —1.10) (0.10 to 2.38) (-0.05 to —2.46)
bacteria
| TABLE 3 | Changes in the number of Bifidobacterium in probiotic group using
10 [ RT-PCR. *Data are presented as n (%); **Unit value log,, CFU/g of feces.
—l_ Item Bifidobacterium
7 Increment* (subject) 4 (20%)
Average™* 0.92
§ 8] J_ (min-max) (0.28 to 1.68)
& Descent* (subject) 14 (70%)
o
2 7 Average** -1.22
° (min-max) (~0.08 to -3.92)
g
-1 61
W5 [£] Before (Placebo)
60 [ After (Placebo)
5 2 Before (Probiotic)
o IEE] After (Probiotc)
50
4
Before (Fl*robiotic) After (P;obiotic)
g 47
Bifidobacterium 2
o
FIGURE 4 | Population of Bifidobacterium in probiotic groups before and after S 307 ]
consumption period using real time PCR. Data (n=35) are presented as mean + SD. g_ zz
Differences were statistically not significant at P-value <0.05. - Zg
- 7
U
7
4 7
Dad-13. L. plantarum Dad-13 could also stimulate the growth of Zé
. . y Y 3 107 %
indigeneous L. plantarum in the gastrointestinal tract of the sub- ?/
jects, by decreasing the population of pathogenic bacteria (Rahayu %
et al,, 2016). Thirabunyanon (2011) explains in his study that pro- 0- =
o - . . . Acetate Propionate Butyrate
biotics can reduce the population of pathogenic bacteria by one or ScrA

more mechanisms including i) production of antimicrobial agents,
ii) competition between probiotic bacteria and pathogenic bacteria
for adhesion receptors in the intestinal mucosa, iii) competition for
nutrients and iv) immune stimulation.

Effects of Probiotic Powder Containing
L. plantarum Dad-13 on Bifidobacteria in

Subjects’ Feces

The population of Bifidobacterium in the probiotic group did not
change significantly between after treatment (Before: 8:27: 0.91
log,, CFU/g; After: 7.53+1.49 log , CFU/g) (Fig. 4). The increase
and decrease in the population of Bifidobacterium in subjects’
feces are summarized in Table 3. Wang et al. (2015) reported that
consumption of L. casei strain Shirota in children (4-12 years)
did not show any significant change in Bifidiobacteria population

International Journal of Probiotics and Prebiotics

FIGURE 5 | Concentration of short-chain fatty acid in the placebo and probiotic
groups before and after consumption period. The data are presented as mean +SD.
*P< 0.05.

initially but increased after 3 and 6 months. Consumption of
L. plantarum Dad-13 did not have significant effects on some bac-
terial populations.

Consumption Effects @fiProbiotic Powder
Containing. L., plarmt@rumiDad-13 on Short

Chain Fatty Acid Concentiration

Figure'5 shows that there were no significant change in the con-
centiration “of jacetic facid (Beforei?24.95%23. L5mol/g of. fecess
Afters 1 23.93+28.75umol/g of feces), ‘propionic acid“(Before:
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14.16£11.49umol/g of feces; After: 17.20+11.24umol/g of
feces) or butyric acid (Before: 8.25+6.52pmol/g of feces;
After: 9.35+9.19 umol/g of feces) in the placebo group after 65 days
of treatment. The result showed that the consumption of skim milk
did not alter SCFA concentration. In the probiotic group, how-
ever, there was a significant increase (P <0.05) in propionic acid
concentration (Before: 17.15pumol/g of feces; After: 25.05 pumol/g
of feces) but not acetic acid (Before: 27.29 pmol/g of feces; After:
33.31umol/g of feces) or butyric acid (Before: 11.91 umol/g of
feces; After: 15.25umol/g of feces). The concentrations of acetic
acid and butyric acid increased in 13/20 subjects and 12/20 sub-
jects, respectively (Table 4).

Short chain fatty acids (SCFAs) are volatile fatty acids produced
by intestinal microbiota in the colon as a fermentation product of
undigestible food component in the small intestine, characterized
by less than six carbons mostly present in straight chain confor-
mations. These include acetic acid (C2), propionic acid (C3), and
butyric acid (C4) that are the most abundant, representing 90-95%
of SCFA in the colon (Rios-Covian et al., 2016).

The concentration of propionic acid significantly increased after
consumption of probiotic powder containing L. plantarum Dad-13.
Propionic acid is produced through three different pathways to
be used by colonic bacteria. These include succinate pathway,
acrylic stripe, and propanodiol pathway (Reichardt et al., 2014).
The succinate pathway uses succinate as a substrate for propionate
formation and involves decarboxylation of methylmalonyl-CoA to
propionyl-CoA. This pathway is present in some Firmicutes and
Bacteroidetes. In the propanodiol pathway, characterized by the
conversion of deoxy-sugars into propionate, CoA-dependent dehy-
drogenase propionaldehyde, which converts propionaldehyde to
propionyl-CoA (Louis et al., 2014; Reichardt et al., 2014).

In the acrylic pathway, lactate is converted to propionate through
lactoyl-CoA dehydratase activation and downstream enzymatic
reactions (Flint et al., 2015). In this pathway, propionic acid could
increase due to higher population of Lactobacillus in feces from the

Prob_\ot\c ahd Fe_cMaLQai J@&:o@

consumption of lactic acid bacteria (Louis et al., 2014). Main groups
of fermentative gut microorganisms in the formation of propionic
acid include Bacteroides, Propionibacteria, Veillonella, Clostridia,
Prevotella, and Megasphaera (Macfarlane and Macfarlane, 2012).
The concentration of acetic acid and butyric acid in feces showed
no significant change. However, the change in acetic and butyric
acid concentrations were influenced by the absorption and metab-
olism of total SCFA in the host (Hamer et al., 2010). In an earlier
study (Goossen et al., 2003), consumption of oatmeal-fermented
beverages containing L. plantarum 299v changed Lactobacilli pop-
ulation, but not SCFA concentrations.

Consumption Effects of Probiotic Powder
Containing L. plantarum Dad-13 on pH

Value and Quality of Feces

The data on the pH value, quality of feces (consistency, color), daily
frequency of defecation and number of days’ defecation is summa-
rized in Table 5. The placebo group had no significant change in
the quality of feces, whereas the probiotic group showed significant
change only in the pH value (P <0.05).

Shioiri et al. (2006) reported that the pH of feces decreased
in volunteers consuming synbiotic fermented milk containing
L. casei strain Shirota and galactooligosaccharides. The decrease in
pH value was attributed to organic acids released by bacteria that
stimulate motility in the colon. The change in pH of the feces was
influenced by the amount and activity of microorganisms in the
colon that produced acids such as lactic acid and others which in
turn can decrease the population of unfavorable bacteria such as
Enterobacteriaceae, Clostridium, and Staphylococcus. The fecal char-
acteristics of both groups did not change significantly as judged by
the quality of stool, fecal color, frequency of defecation/10 days and
the number of days defecated/10 days.

Utami et al. (2015) reported that there was no significant differ-
ence in the quality of feces before and after the intake of fermented

TABLE 4 | Changes in SCFA concentrations in the placebo and probiotic groups. *Data are presented as n (%); **Unit value (umol/g of feces).

Item Placebo group Probiotic group
Acetate Propionate Butyrate Acetate Propionate Butyrate

Increment* (subject) 13(65%) 12 (60%) 13(65%) 13(65%) 15 (85%) 12 (60%)

Average™* 9.86 11.51 13.33 13.11 10.88

(min-max) (0.29 to 28.74) (0.12 t0 52.14) (0.07 to 17.53) (1.19t0 42.13) (0.12 to 54.65) (0.31 t0 27.68)

Descent* (subject) 7(35%) 8 (40%) 7(35%) 7(35%) 5 (25%) 8 (40%)

Average™ -17.35 -9.67 -5.17 -7.55 -7.72 -7.96

(min-max) (—2.40 to -44.63) (-0.12 to -38.34) (-1.47 to 11.60) (-3.61 to -13.46) (-1.17 to -20.70) (-1.25t0 -24.18)
TABLE 5 | The pH value and quality of subjects’ feces in placebo and probiotic groups. *Data are presented as Mean + SD; **Significant P<0.05.

Item Placebo group Probiotic group

Before After Before After

pH* 6.47+0.59 6.46+0.64 6.33+0.91 6.03+0.48

Consistency (1-7)* 3.96+0.37 3.9980t 37 3:88+ 0.42 410+0.37

Color (1-4)* 2.25+0.53 2.34%80149 20005 0. 3 2.16 + @88

Frequency of defecated* (number/10 days) 8.60+3.51 7. TS5 FISEE 2. 28 812 2560

Day of defecated* (day/10 days) 7.65+1.98 7. ANEEN5 7 7.60+ 1.98 il O N80
International Journal of Probiotics and Prebiotics 281D Ml | Asicle
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milk containing LcS. The stool color and consistency scores showed
no significant difference in the pH range of 4.2-4.1 and 2.3-2.2,
respectively. Based on the Bristol Stool Form Scale, consistency of
feces of all subjects was considered as type 4—sausage or snake,
smooth and soft. In addition, Rahayu et al. (2016) reported that
the quality of feces before and after the consumption of fermented
milk containing L. plantarum Dad-13 had no significant differ-
ence when the stool consistency score was 4 and the color score
was 2. The subjects in the study were healthy school-age children
with normal fecal quality and frequency of defecation; hence, the
consumption of probiotic powder for 65 days did not significantly
affect the stool consistency, fecal color, frequency and number of
days of defecation.

CONCLUSION

This study shows that consuming probiotic powder containing
L. plantarum Dad-13 has been able to increase the population of
L. plantarum and Lactobacillus but had no significant effect on
Bifidiobacteria. Also, consumption of probiotic powder decreases
the number of E. coli and non-E. coli coliform bacteria by 55% and
75%, respectively. Furthermore, L. plantarum Dad-13 probiotic
significantly increases the production of propionic acid in all sub-
jects, while acetic and butyric acids are increased in 65% and 60%
of subjects, respectively.
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