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EFFECTS OF ROYAL JELLY AND BEE POLLEN ON THE GROWTH 

OF SELECTED PROBIOTIC BACTERIA (BF. ANIMALIS SPP. LACTIS, L. 
ACIDOPHILUS AND L. CASEI) 

Metin Guldas

A b s t r a c t
In this research article, the effects of bee pollen and royal jelly on the selected probiotic 
bacteria, as growth factors, were investigated. The probiotic cultures were activated in 
MRS broth at 37°C. Then, bee pollen and royal jelly (10 mg/100 μL, 25 mg/250 μL, 50 
mg/500 μL, 75 mg/750 μL, and 100 mg/1000 μL) were added on the probiotic cultures 
in MRS broth and sampled at 0, 24, and 48 hours of incubation. The medias used for enu-
meration of the probiotic cultures were RCA (Reinforced Clostridial Agar) for Bf. animalis 
spp. lactis, MRS (deMann, Rogosa and Sharpe) Agar with D-sorbitol for Lb. acidophilus and 
MRS-Vancomycine Agar for Lb. casei. The lactic acid production by Lb. acidophilus, Lb. ca-
sei, and Bf. animalis spp. lactis, and acetic acid production by Bf. animalis spp. lactis, were 
determined to compare the bacterial proliferation. The probiotic cultures were mainly 
affected by the bee pollen and royal jelly during the first 24 hours. The changes ob-
served in the number of probiotic counts between 24 and 48 hours were not significant, 
statistically (P<0.05). Generally, the probiotic bacterial counts increased parallel to the 
concentration of bee pollen or royal jelly up to 75mg, and remained unchanged above this 
concentration. In terms of lactic acid production and bacterial growth, the most signifi-
cant growth was observed on Lb. acidophilus when bee pollen or royal jelly was added.
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INTRODUCTION

Royal jelly is a bee product secreted by the hy-
popharyngeal glands of young worker (nurse) 
bees, to feed young larva and the adult queen 
bee. This jelly is a thick, water-soluble and viscous 
product. Royal jelly contains many proteins 
and free amino acids, 18-52% total sugar, free 
fatty acids, as well as water soluble vitamins, 
minerals, and enzymes. It has been mentioned 
that royal jelly has antibiotic activity due to high 
concentration of lO-hydroxydecanoic acid in the 
jelly (FAO, 2013a). Antibiotic effects of royal jelly 
have been determined against the pathogenic 
bacteria such as Salmonella, Escherichia coli, 
Micrococcus pyrogens, Proteus, Staphylococ-
cus aureus, and Bacillus subtilis (Yatsunami & 
Echigo, 1985; Bărnuţiu et al., 2011; FAO, 2013a). 
In addition to antimicrobial properties, honey 

may contain several pathogenic microorgan-
isms. For this reason, honey can be called a 
reservoir for microorganisms (Olaitan et. al., 
2007). Clostridium botulinum is a significant risk 
factor for infants. The health problem caused 
by this microorganism is called infant botulism. 
Infant botulism is a toxigenic infection which is 
harmful for infants under the age of one year 
(Rudnicka et al., 2015).
Pollen is a natural product which consists of the 
grain particles of the male gametophyte. These 
particles are gathered and produced by bees 
from flowering plants. Pollen as a food source 
for bees is rich in nutrients such as proteins and 
amino acids, lipids, sugars (fructose, glucose, 
and sucrose), vitamins (B, C, and E), minerals (Ca, 
Mg, and P), trace elements (Fe, Cu, Mn, and Zn), 
hormone-like growth factors (auxins and gibber-
ellin) as well as phytochemicals such as phytos-
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terols, carotenoids, and flavonoids (Kacainova et 
al., 2012; Komosinska-Vassev et al., 2015; FAO, 
2013b).
In recent years, consumption of probiotic 
foods has increased due to the many health 
benefits such as reducing serum cholesterol 
level, improving lactose utilisation to prevent 
lactose intolerance, preventing gastrointestinal 
cancers, keeping intestinal microflora active, and 
supporting immune system. Probiotics prevent 
harmful pathogenic bacteria in the human body 
and help to control intestinal infections due to 
producing antimicrobial compounds such as 
hydrogen peroxide, antibiotics, deconjugated bile 
acids, and organic acids (Goderska & Czarneski, 
2007; Baroutkoub et al., 2010; Kabeerdoss et 
al., 2011; Wang et al., 2012; Shori & Baba, 2014).
The microorganisms named as probiotics are 
the subgroup bacteria belonging to genus of 
Lactobacillus, Bifidobacterium, Enterococcus, 
Lactococcus, Streptococcus, Pediococcus, Sac-
charomyces, Aspergillus, and Torulopsis. Due 
to organic acids (lactic, and acetic acids e.g.) 
produced by lactic acid bacteria, the probiotics  
lower pH and prevent the proliferation of 
pathogenic and deteriorative bacteria (Simsek 
et al., 2002; Strus et al., 2004; Valdez et al., 
2005; FAO/WHO 2006).
In the literature, it has been found that the 
effects of honey on the probiotic bacteria 
(Ustunol & Gandhi, 2001; Shin & Ustunol, 2005) 
and yoghurt bacteria (Varga, 2006) were suf-
ficiently investigated. But, the effects of pollen 
and royal jelly on the growth of probiotic bacteria 
have not been studied in detail (Nabas et al., 
2014; Yerlikaya, 2014). Different results have 
been found due to the materials and methods 
used, and the growth environment tested. The 
analytical and microbiological results can differ 
according to the chemical and microbiologi-
cal characteristics of yoghurt. The high acidity 
of the yoghurt and other inhibitory factors 
available in milk such as antibacterial peptides 
liberated from the certain milk proteins (Fadaei, 
2012; Vajiheh, 2012), can interfere to obtain 
actual test  results.
There are a number of factors that can affect 
the growth of Bifidobacterium spp. in milk 

products such as strains of probiotic bacteria, 
pH, the presence of organic acids, interactions 
with other microorganisms, storage tempera-
ture, and production conditions (Shah, 2000; 
Boylston et al., 2004). Shin & Ustunol (2005) 
stated that the growth of Bifidobacterium spp. 
was enhanced by the addition of honey while C. 
perfringens and E. aerofaciens were inhibited if 
they co-cultured with Bifidobacteria. Bee pollen 
also contains a number of microorganisms which 
come from nature (Brindza et al., 2010).
The most significant issue for the probiotic food 
products is to contain enough viable probiotic 
bacteria at the moment of consumption (108-109 
log cfu ml-1). Probiotic foods that contain a 
low number of viable probiotic organisms 
do not provide expected health benefits for 
the consumers. Therefore, such prebiotic 
compounds as inulin and fructooligosaccha-
rides (FOS) have been added to probiotic foods 
to reach desired viable counts. Bee pollen and 
royal jelly have known to contain rich nutrients 
for the human diet. But, on the other hand, even 
bee pollen or royal jelly also contains some anti-
microbial compounds.
In this research, the effects of bee pollen and 
royal jelly containing a number of nutrients, on 
the growth of three probiotic bacteria cultivated 
in the selective media, were investigated.

MATERIALS AND METHODS

Probiotic cultures
The probiotic cultures used in the research 
were Bifidobacterium animalis spp. lactis 
(BB12, DSM15954), Lactobacillus acidophilus 
(LA-5, DSM13241) and Lactobacillus casei (431, 
ATCC55544) obtained from Chr. Hansen Co., 
Horsholm, Denmark. Ten grams of the probiotic 
cultures were weighed, transferred into 20 
mL sterilised water and shaken properly to 
obtain a homogenised culture. Each culture 
suspension (20 mL) was added and activated 
in 50 mL of MRS (deMann, Rogosa and Sharpe) 
broth containing 5 % (w/v) lactose at 37°C for 
24 h to obtain an approximately 108 cfu/mL 
bacterial count (Popa & Ustunol, 2011). The re-
activation procedure and the estimation were 
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repeated on the same culture media (MRS 
broth) in the above-mentioned conditions for 
specified probiotic bacteria, until the targeted 
initial bacterial count (approx. 108 cfu/mL) was 
obtained as described by Guldas & Irkin (2010). 
Then, 1 mL of each probiotic bacteria was trans-
ferred into 9 mL of MRS broth without pollen 
and royal jelly to act as the control. Only Bifi-
dobacterium animalis spp. lactis was grown and 
incubated in MRS broth at 37°C for 24 hours, 
under anaerobic conditions using GasPacks (BBL 
Microbiology Systems, Cockeysville, MD, USA).

Sample preparation
The pure royal jelly and bee pollen samples 
were supplied from the Uludag University Bee 
Keeping Development, Application and Research 
Centre (AGAM, Bursa, Turkey). The samples 
were kept in a refrigerator at 4°C. The bee 
pollen samples were collected by pollen traps. 
The pollen samples were provided by AGAM in 
the first half of May, 2015. The botanical origins 
(plant taxa) of pollens identified in the same rural 
area at the same seasonal time were given as 
follows (Bilisik et al. 2008):  Brassicaceae (32.70 
%), Salix (29.35 %), Rosaceae (21.05 %), Papaver 
(10.37 %), Pinus (1.91 %), Cichorioideae (1.75 %), 
Trifolium pratense (1.59 %), Acer (0.64 %), and 
Boraginaceae (0.64 %).
The bee pollen and royal jelly samples were 
prepared for analyses in a laminar flow cabinet 
(ESCO, Class II, Germany) to avoid contamina-
tion. The bee pollen and the royal jelly samples 
were dissolved in sterilised water at room tem-
perature and 35°C and obtained 10 % of the bee 
pollen and royal jelly solutions, respectively. From 
these solutions, 100 µL, 250 µL, 500 µL, 750 µL, 
and 1000 µL of the samples were pipetted into 
the MRS broth with lactose (5 % w/v). Therefore, 
concentrations of the bee pollen and royal jelly 
added into the MRSL broth tubes were 10 mg / 
100 µL, 25 mg / 250 µL, 50 mg / 500 µL, 75 mg 
/ 750 µL, and 100 mg/1000 µL.

Media and growth conditions
For the bacterial enumeration, 1 mL from each 
test tube containing MRSL broth was taken and 
used to prepare serial dilutions before trans-

ferring into the petri plates. These petri plates 
contained the selective media as described 
below.
Lactobacillus acidophilus was enumerated se-
lectively in MRS (deMann, Rogosa and Sharpe) 
D-sorbitol (10 g/100 mL) media (Tharmaraj and 
Shah, 2003) at 37°C for 72 h. The selective enu-
meration of Bf. animalis spp. lactis was imple-
mented in RCA (reinforced clostridial agar) with 
0.03 g/100 g aniline blue and dicloxacillin (2 mg/
mL, Sigma). The plates were incubated under 
anaerobic conditions at 37°C for 48 h using 
GasPacks (BBL Microbiology Systems, Cockey-
sville, MD, USA) according to Kailasapathy et al. 
(2008). For enumeration of Lb. casei, MRS-Van-
comycine agar was used. The preparation of the 
MRS Vancomycine agar was done by adding 2 ml 
of 0.05 g vancomycine (Sigma)/100 ml solution 
into 1 L of MRS broth to obtain 1 mg/L of the 
final concentration.
The average count of the duplicate plates or 
tubes was used for statistical evaluations. 

Determination of lactic and acetic acids
Lactic (D-/L-Lactic acids) and acetic acid pro-
ductions by the tested probiotic bacteria were 
determined during 0, 24, and 48 hours of 
incubation in MRS broth. For lactic and acetic 
acid determinations, the enzymatic method 
proposed by Popa & Ustunol (2011) was used. 
Lactic acid productions by L. acidophilus (LA-5, 
DSM13241) and L. casei (431, ATCC55544); 
acetic acid and lactic acid productions by Bifido-
bacterium animalis spp. lactis (BB12, DSM15954) 
were determined at 340 nm by UV-VIS spectro-
photometer (Shimadzu UV-1800, double beam, 
Japan) using test kits in terms of D- / L- lactic and 
acetic acid (R-Biopharm Inc., Marshall, MI, USA). 
The defined acids were determined as g/L.

Statistical analysis
The statistical analyses were done by using 
SPSS 15.0 software for windows (SPSS Inc., 
Chicago, Illinois, USA). A one-way analysis of 
variance (ANOVA) test was used to determine 
the mean differences. Tukey HSD test was 
achieved to determine the level of significance 
between the means.
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RESULTS

The analysis of the results presented on Figures 
1 and 2, in which the effects of royal jelly and 
bee pollen on the bacterial growth are reflected, 
showed that bee pollen or royal jelly exhibited 
the strongest effect on probiotic bacterial pro-
liferation at the end of 24 h. The number of Bf. 
animalis spp. lactis, Lb. acidophilus ve Lb. casei 
during the mentioned period was between 
8.4-8.8, 8.6-9.0 and 8.4-8.9 log cfu/ml with the 
addition of the royal jelly; 8.6-9.0, 9.4-9.8, and 
8.6-9.0 log cfu/ml with the addition of the bee 
pollen, respectively. 
The highest counts of Bf. animalis spp. lactis 
were obtained in the samples containing 75 
mg/750 µL of bee pollen. During the 24 and 
48 hours of cultivation, Bf. animalis spp. lactis 
counts increased 8.09 and 8.45%, while the 
counts regarding the same probiotic bacteria 
increased 4.61 and 5.10% in the control group, 
respectively (Fig. 1a).
While the number of Lb. acidophilus in the 
control group increased 8.70% at the end of 24 
hours, it increased 13.3-15.9% in the bee-pollen-
added samples parallel to the elevated concen-
tration. The increase in the same bacteria was 

13.8-15.6% after the bee pollen addition at the 
end of 48 hours. As seen from Figure 1b, there 
was no difference statistically (P<0.05) in Lb. 
acidophilus counts between 24 and 48 hours of 
cultivation, after the addition of bee pollen.
The highest increase in the Lb. casei counts 
was approximately 10% and obtained from the 
samples which had an addition of 75 mg/750 µL 
of bee pollen (Fig. 1c). The number of Lb. casei 
did not change at the end of 48 hours nor did 
the concentration elevate to 100 mg/1000µL 
of bee pollen (P<0.05). The number of Lb. casei 
neither changed at the end of 48 hours nor did 
the bee pollen concentration was elevated up to 
100 mg/1000µL (P<0.05).
The increase in Bf. animalis spp. lactis counts 
depended on the royal jelly concentration (Fig. 
2a). Bifidobacterium animalis spp. lactis increased 
approximately 7.5% in the samples which had 75 
mg/750 µL of royal jelly added at the end of 24 
hours. However, neither 75 mg/750 µL nor 100 
mg/1000 µL of royal jelly caused a significant 
difference in the Bf. animalis spp. lactis counts 
(P<0.05). 
The addition of royal jelly led to the highest 
Lb. acidophilus levels from among all the inves-
tigated probiotic bacteria (Fig. 2b). The number 

Fig. 1a. Effect of bee pollen on the growth of *Bf. animalis spp. lactis*



J. APIC. SCI.  Vol. 60 No. 2 2016

133

of Lb. acidophilus reached the highest level 
(9.81 log cfu/ml) after 24 hours, in the samples 
in which 75 mg/750 µL of royal jelly had been 
added. Lactobacillus casei counts in the control 
group in which no royal jelly had been added, 
increased 1.46 and 2.19%. Lactobacillus casei 

counts increased 8.42 and 9.52% in the samples 
in which 75 mg/750 µL of royal jelly had been 
added after 24 and 48 hours, respectively (Fig. 
2c).
The number of probiotic bacteria in the samples 
in which bee pollen was added, increased or 

Fig. 1b. Effect of bee pollen on the growth of *Lb. acidophilus*

Fig. 1c. Effect of bee pollen on the growth of *Lb. casei*



guldas

134

Effects of royal jelly and bee pollen on growth of probiotics 

decreased slightly between 24 and 48 hours 
of incubation. But, these changes observed in 
the probiotic counts were not significant, sta-
tistically (P<0.05). The concentration in which 
the maximum observed probiotic growth 
was 75 mg/750 µL and counts of probiotic 

bacteria (Bf. animalis spp. lactis, Lb. acidophi-
lus and Lb. casei) increased only 0.36, 0.50, 
and 0.60%  between 24 and 48 hours in this 
concentration, respectively. In other words, the                                                                                                                                              
elevation of the concentration  above 75 
mg/750 µL even for bee pollen or royal jelly, did 

Fig. 2a. Effect of royal jelly on the growth of *Bf. animalis spp. lactis*

Fig. 2b. Effect of royal jelly on the growth of *Lb. acidophilus*
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not cause a significant increase in the number 
of the probiotic bacteria (P<0.05)
The highest growth among the investigated 
probiotic bacteria was observed in Lb. acidophi-
lus when there was an addition of bee pollen 
or royal jelly. When 75 mg/750 µL concentration 
was considered, the increase in Lb. acidophilus 
counts was approximately 15 and 10% when 
using bee pollen and royal jelly, respectively. 
As seen from the tables, the organic acid pro-
ductions of the investigated probiotics were 
parallel to the bacterial growth (Tab. 1, 2, 3, and 
4). Even the lactic acid or acetic acid productions 
increased when there were elevated concen-
trations of bee pollen and royal jelly. Secondly, 
organic acid productions and growth stimula-
tion when the bee pollen was used, were higher 
than the royal jelly addition. During the fermen-
tation of food products, organic acid production 
is one of the main criterions for monitoring the 
microbial growth. Lactic acid in fermented milk 
products is not only the significant indicator of 
bacterial growth (Bouzas et al., 1991) but also 
one of most significant taste parameters (Popa 
& Ustunol, 2011). The lactic acid content of the 
control tubes ranged between 2.88 and 3.81g/L 
in my research. As a comparison, Popa & Ustunol 
(2011) found the lactic acid produced by the bi-

fidobacteria and Lb. acidophilus to be 3.08 and 
3.59 g/L in the control tubes that contained 
MRSL broth, respectively.
The lactic acids produced by Bf. bifidum and Lb. 
acidophilus in the control tubes were measured 
as 23.69 and 23.56 g/L at 24 hours of incubation, 
respectively, in my experiment. As a comparison, 
Popa & Ustunol (2011) found the production of 
the lactic acids to be 28.32 and 28.28 g/L in 
the same growth media (MRSL broth) and at 24 
hours of incubation, respectively.
As seen from Table 1, 2, and 3, a distinct 
increase in the production of the organic acids 
was observed when comparing to the control 
groups. The changes observed in the lactic acid 
(D-/L- Lactic acids) contents between these 
groups were statistically significant (P≤0.05). 
Most of the changes in the organic acid contents 
between 24 and 48 hours of incubation were 
not statistically significant, (P≤0.05). The differ-
ences between the pronounced periods was ap-
proximately equal to 1 g/L or lower in terms of 
the production of the organic acids (Tab. 1, 2, 3, 
and 4).
In addition, among the three probiotic bacteria, 
lactic acid produced by Lb. acidophilus was 
slightly higher (Tab. 2) than the other two 
probiotics (Tab. 1 and 3). This finding can also 

Fig. 2c. Effect of royal jelly on the growth of *Lb. casei*
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be confirmed by the microbial growth of the 
same bacteria, as can be seen in Figure 1b 
and 2b. The lowest amount of lactic acid was 
produced by Lb. casei. The production of lactic 
acids in the tubes containing bee pollen and 
royal jelly ranged between 23-28 g/L produced 

by Bf. bifidum and Lb. acidophilus (Tab. 1 and 2) 
at 24 or 48 hours of incubation. While the same 
organic acid content produced by Lb. casei was 
between 21.53 and 23.89 g/L (Tab. 3).
Acetic acid production by Bf. bifidum in the 
control tubes was 0.94 and 1.03 g/L at 0 and 

Table 1
Effect of bee pollen and royal jelly on production of D-/L-Lactic acids by Bf. animalis spp. 

lactis*
0 h 24 h 48 h 0 h 24 h 48 h

The Control 3.11±0.17a 23.69±0.08a 23.45±0.29a 3.11±0.17a 23.69±0.08a 23.45±0.29a

Bee Pollen Royal Jelly

10 mg/
100 µL

3.72±0.39b 24.91±0.34b 25.20±0.36b 3.28±0.28b 23.55±0.45a 23.18±0.35a

25 mg/
250 µL

3.34±0.34c 26.67±0.23c 26.33±0.17c 3.25±0.31b 26.19±0.41b 25.89±0.51b

50 mg/
500 µL

3.81±0.21b 25.46±0.59b 25.92±0.41b 3.37±0.11c 24.88±0.21a 25.07±0.22b

75 mg/
750 µL

3.25±0.26c 28.28±0.14d 28.66±0.04d 3.64±0.36d 28.77±0.62c 28.44±0.07c

100mg/
1000 µL

3.46±0.07c 27.71±0.18d 27.54±0.25d 3.42±0.03c 28.64±0.18c 28.15±0.23c

*Means with the same superscripts in the same column are not significantly different (P≤0.05), n=3

Table 2 
Effect of bee pollen and royal jelly on production of D-/L-Lactic acids by Lb. acidophilus*

0 h 24 h 48 h 0 h 24 h 48 h 

The Control 3.27±0.33a 23.56±0.08a 23.86±0.04a 3.27±0.33a 23.56±0.08a 23.86±0.04a

Bee Pollen Royal Jelly

10 mg/
100 µL

2.88±0.51b 24.28±0.41b 24.75±0.39b 3.16±0.37a 23.33±0.23a 23.48±0.52a

25 mg/
250 µL

3.03±0.02a 26.41±0.47c 26.73±0.55c 3.09±0.06b 26.09±0.19b 26.72±0.29b

50 mg/
500 µL

2.94±0.24b 27.17±0.12d 27.65±0.26c 3.02±0.32b 26.19±0.21b 26.38±0.06b

75 mg/
750 µL

3.20±0.35a 28.45±0.05e 28.76±0.08d 3.42±0.48c 27.87±0.07c 27.13±0.32c

100mg/
1000 µL

3.07±0.18a 28.22±0.42e 28.54±0.44d 3.75±0.04d 27.95±0.33c 27.10±0.05c

*Means with the same superscripts in the same column are not significantly different (P≤0.05), n=3
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24 hours of incubation, respectively (Tab. 4). In 
the findings of Popa & Ustunol (2011), the acetic 
acid content was slightly higher: 1.16 and 1.34 
g/L, in the control tubes in the same measure-
ment periods. 

DISCUSSION

The increase observed in the probiotic bacterial 
counts during the first 24 hours, and following 
stationary growth in the later 24 hours, is 
probably related to the consumption rate of 

Table 3
Effect of bee pollen and royal jelly on production of D-/L-Lactic acids by Lb. casei

0 h 24 h 48 h 0 h 24 h 48 h

The 
Control

3.38±0.15a 21.18±0.56a 21.58±0.31a 3.38±0.15a 21.18±0.56a 21.58±0.31a

Bee Pollen Royal Jelly

10 mg/
100 µL

3.23±0.04a 23.09±0.05b 23.16±0.33b 3.56±0.35a 22.46±0.07b 22.77±0.20b

25 mg/
250 µL

3.41±0.28a 22.91±0.11c 22.82±0.15b 3.05±0.14b 21.53±0.29a 21.81±0.26a

50 mg/
500 µL

3.15±0.34a 22.74±0.46c 22.67±0.28b 3.45±0.48a 21.56±0.44a 21.13±0.13a

75 mg/
750 µL

3.60±0.03b 23.78±0.27d 23.86±0.42c 3.17±0.07b 22.43±0.32b 22.27±0.37b

100mg/
1000 µL

3.19±0.47a 23.89±0.33d 23.57±0.06c 3.29±0.16b 22.95±0.05b 22.64±0.51b

*Means with the same superscripts in the same column are not significantly different (P≤0.05); n=3

Table 4
Effect of bee pollen and royal jelly on acetic acid production by Bf. animalis spp. lactis*

0 h 24 h 48 h 0 h 24 h 48 h

Control 0.94±0.03a 1.03±0.35a 1.11±0.13a 0.94±0.03a 1.03±0.35a 1.09±0.13a

Bee Pollen Royal Jelly

10 mg/
100 µL

0.69±0.26b 0.85±0.09b 1.21±0.16b 0.77±0.07b 0.92±0.20b 1.13±0.09a

25 mg/
250 µL

0.87±0.11a 1.17±0.06a 1.08±0.47a 1.02±0.10a 0.87±0.25b 0.94±0.22b

50 mg/
500 µL

1.09±0.48a 1.22±0.17a 1.32±0.29c 0.96±0.08a 1.19±0.06c 1.05±0.41a

75 mg/
750 µL

1.13±0.21b 1.46±0.43c 1.35±0.26c 1.11±0.05a 1.22±0.33c 1.17±0.19a

100mg/
1000 µL

0.92±0.35a 1.38±0.33c 1.27±0.23c 1.04±0.28a 1.23±0.08c 1.26±0.09c

*Means with the same superscripts in the same column are not significantly different (P≤0.05), n=3
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the added nutrients by the probiotic bacteria. 
The majority of bee pollen and royal jelly which 
are rich in terms of nutritious compounds were 
probably consumed in the first 24 hours by 
the probiotic bacteria. Even royal jelly or bee 
pollen has rich nutrient contents. Most of them 
are of simple and small molecules to stimulate 
microbial growth. Probably, the chemical compo-
sition of the bee pollen and royal jelly caused 
a synergistic effect on the probiotic bacterial 
growth. The chemical composition available in 
the dairy products is very important in terms of 
metabolic activity of probiotic bacteria. Types 
and quantities of such nutrients as carbohy-
drates, peptides, and amino acids are significant 
factors in terms of the synergistic effect (Dave 
& Shah, 1998; Heller, 2001; Vajiheh, 2012).
On the other hand, bee products also contain 
several inhibitor components affecting microbial 
growth (Kacainova et al., 2012). The positive 
results concerning the symbiotic effects of royal 
jelly with L. acidophilus and Bf. animalis spp. 
lactis to produce antioxidant compounds, were 
observed by Nabas et al. (2014). Even royal jelly 
or bee pollen contains glucose and fructose, 
Vitamin B and its derivates, trace elements such 
as Fe, Cu, Zn, and Mn. Most them are significant 
food sources for the probiotic bacterial growth. 
Haddadin et al. (2012) found that royal jelly 
supported the growth of L. acidophilus and Bf. 
animalis spp. lactis and obtained about 9.0 log 
cfu/ml probiotic counts when 2 and 5% of royal 
jelly was added directly to the milk. 
That there was an uncertainty concerning the 
bee pollen addition on the probiotic bacteria ( 
L. reuteri, L. rhamnosus and B. lactis) was also 
mentioned by Rosendale et al. (2008). They 
stated that bee pollen showed a biphasic 
response, and that the effect of bee pollen on 
probiotic bacteria was not clear. They also added 
that the mechanism on bacterial growth by the 
bee pollen was not yet sufficiently explained. 
But, Yerlikaya (2014) also found a dose-depend-
ent increase in the growth of probiotic bacteria 
with the addition of pollen, as was in agreement 
with my research.
Controversially, no sugar or sugar source as 
honey was added into the growth media in my 

research whereas different sugars and honey 
were used in the experiment by Popa & Ustunol 
(2011). But, the growth stimulation factors 
(bee pollen and royal jelly) in my research and 
the same broth (MRSL broth containing 5 % 
lactose) as the growth media in both research 
experiments, were used. As can be seen from 
the Tables (1-4), the lactic and acetic acid values 
were close, but slightly lower in the control 
tubes compared to the findings by Popa & 
Ustunol (2011). This was probably related to the 
same broth being used.
Generally, the dose-dependent increase was 
observed in the probiotic counts due to the 
bee pollen and royal jelly addition. The probiotic 
bacterial counts increased less than 1% in most 
of the samples between 24 and 48 hours after 
the addition of bee pollen and royal jelly. The 
bee pollen addition was more effective on the 
growth of the investigated probiotic bacteria in 
terms of lactic and acetic acid productions. The 
incubation time did not make a difference on 
the acid production of the investigated probiotic 
bacteria between 24 and 48 hours of incubation. 
The differences observed in the organic acid 
productions, mainly D-/L- Lactic acids, were sig-
nificant between the control and the pollen/
royal jelly added groups (P≤0.05).
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