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Honey bees come from the family of Apidae and the genus Apis. A. dorsata, A. mellifera, A. cerana, A. laboriosa, A. florea, A.
andreniformis, A. koschevnikovi, and A. nigrocincta are eight known species that can be found around the world. Honey bees
are significant pollinators for cultivating crops for food production, ensuring the continuity of almost all life in this world. The
honey bee’s gut contains many microorganisms as its normal microbiota. Most are probiotics, made up of lactic acid bacteria
(LAB) and Bifidobacterium, which are widely distributed in their digestive tract system. Probiotics were first described in 2013
by the International Scientific Association for Probiotics and Prebiotics (ISAPP) as “live microorganisms that, when
administered in adequate amounts, confer a health benefit on the host”. The scientific definition has been extensively applied
around the globe. Probiotics enhance intestinal health and increase immune reaction by producing biological antimicrobial

substances that can inhibit pathogens which caused digestive system imbalances in humans and animals.

probiotic prebiotic honey bee honey

| 1. Introduction

Many products produced by honey bees are useful to humans, including honey, 2 which is the most important and widely
consumed bee product worldwide. Honey, a “natural sweet substance produced by Apis mellifera L. bees from the nectar of
plants, secretions of living parts of plants, or excretions of plant-sucking insects on the living parts of plants, which the bees
collect, transform by combining with specific substances of their own, deposit, dehydrate, store and leave in the honeycomb to
ripen and mature” B, comes in two varieties namely: blossom/nectar honey and honeydew honey. Blossom honey is made
from flowering plant nectar, whereas honeydew honey is manufactured from honeydew collected from various parts of a plant
or other sap-producing plants and insects 4. Honey can be divided into two categories: unifloral (monofloral) and polyfloral
(multifloral). Unifloral honey is made primarily from one type of plant nectar and is identified through pollen analysis, which
reveals dominant pollen from a single plant species. Polyfloral honey does not have dominant pollen from one plant species
but has a mixture of pollen from several plants . Due to its refined, one-of-a-kind, and distinct flavor, unifloral honey typically
commands a higher market price than polyfloral honey. The premium quality of unifloral honey mostly depends on the
exclusive geographical area or the special plant species, for example, the Manuka honey from New Zealand €. Honey may
contain probiotics that have been transmitted from the guts of honey bees during the process of making honey and may
remain alive for a certain period . Thus, both honey bees and honey may provide potential probiotics for future use. The
health benefits of honey concerning its probiotic bacteria are that the probiotics will help to revitalize and strengthen the
immune system of the host against harmful environmental factors and pathogens, aid in digestion, detoxify harmful

substances and provide essential nutrients [£!.

Honey is mostly made up of sugars or carbohydrates such as fructose (32—44%), glucose (23—38%), and some other complex
sugars (5-15%) including sucrose, maltose, lactose, raffinose, trehalose, erlose, gentiobiose, turanose, panose, melezitose,
and kojibiose amongst others &, Besides carbohydrates, the quality and health advantages of honey are also ascribed to the
various components it possesses, such as protein, organic acids, amino acids, vitamins, minerals, enzymes, and polyphenols

(201 pifferent varieties of honey may vary in their content due to the different sources derived, such as geographical area,

https://encyclopedia.pub/entry/26303 1/8



Honey Bees/Honey as Probiotic and Prebiotic Products | Encyclopedia.pub

botanical origin, and bee species [&. Blossom or nectar honey can be distinguished from honeydew honey by analyzing its
carbohydrate concentration. Blossom honey contains higher concentrations of monosaccharides but is lower in trisaccharides
(mainly melezitose, erlose, raffinose, and maltotriose) and other oligosaccharides compared to honeydew honey 24, The
honey’s prebiotic properties are known to come from its indestructible carbohydrates that cannot be fermented by digestive
enzymes in humans and are not taken up in the upper intestinal tract system. They are capable of improving and enhancing
health in general and intestinal health in particular by stimulating the development and promoting metabolic activity of the
typical residents of the colon 2. Honey's prebiotic qualities can help probiotic microorganisms to flourish by supplying
adequate nutrients. An increased number of probiotics may help to alleviate the total surface area for nutrient absorption, thus
improving the health of the digestive system and enhancing resistance to pathogen infections (3. These findings have
sparked some ideas for conducting studies for further research on the natural microbiota of the bees’ gut with probiotic
properties as a disease defense mechanism to be used as prophylaxis to treat not only bees themselves but also other

animals and humans 8.

| 2. Probiotic Properties of Honey Bees and Honey

Table 1 highlights the studies that have been performed in several countries on honey bees’ guts and honey as the origin of
potential probiotics. The majority of honey bee probiotics have been identified from A. mellifera spp., with a few from the A.
cerana spp., and A. dorsata spp. Probiotics isolated from the honey bee gut were composed of diverse microorganisms
including Bifidobacterium and lactic acid bacteria (LAB), as well as Fructophilic lactic acid bacteria (FLAB) which is a

subgroup of LAB, yeasts, and other types of bacteria such as the Bacillus spp.

Table 1. Potential probiotics in the bees’ gut and honey.

Probiotic Source Origin/Country Reference
Bifidobacterium spp. Apis cerana japonica gut Tsukuba, Japan (14]

Bifidobacterium spp.,

Lactobacillus spp., Apis cerana indica gut Samut-Songkhram, U] TR (15]
. Thailand

Bacillus spp.

Lactobacillus spp. Apis cerana indica gut Karnataka, India [16]

Lactobacillus plantarum,
Lactobacillus pentosus, Apis dorsata gut Terengganu, Malaysia [17]
Lactobacillus fermentum

Lactobacillus kunkeei strains Yigilca honey bee gut Duzce, Turkey (18]
Lactobacillus plantarum, [19]
Lactobacillus paraplantarum, Apis mellifera gut Menoua, Cameroon 120]

Lactobacillus plantarum strains

Lactobacillus plantarum strains Apis cerana indica gut Kerala, India (21]
Lactic Acid Bacteria (LAB) genera: Apis cerana indica Fabricius, Tamil Nadu, India 22]
Enterococcus, Apis mellifera Linnaeus,

Lactobacillus, Apis florea Fabricius,

Micrococcus, & Apis dorsata Fabricius

Lactococcus, guts and honey

Streptococcus,
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Probiotic
Pediococcus,
Leconostoc

Enterococcus faecalis strains,
Lactobacillus brevis,
Lactobacillus casei

Fructobacillus fructossus strains,
Lactobacillus kunkeei strains

Lactobacillus kunkeei strains (sixty-
six strains),

Lactobacillus casei (one strain),
Lactobacillus spp. (five unidentified
strains),

Fructobacillus fructosus strains
(eight strains),

Enterococcus (five strains),
Bifidobacterium asteroids

Lactobacillus kunkeei strains,
Lactobacillus fructosus strains

Lactobacillus kunkeei strains,
Fructobacillus fructossus strains

Fructobacillus fructossus,
Proteus mirabilis,
Bacillus subtilis,

Bacillus licheniformis,
Lactobacillus kunkeel,
Enterobacter kobel,
Morganella morganii

Apilactobacillus kunkeei strains
Bacillus spp.
Bacillus subtilis strains

Bacillus licheniformis,
Paenibacillus polymyxa
(Bacillus polymyxa),
Wickerhamomyces anomalus,
Lachancea thermotolerans,
Zygosaccharomyces mellis,

Lactobacillus kunkeei strains,
Lactobacillus spp.

Leuconostoc mesenteroides strains

Lactic Acid Bacteria
(Species and subspecies not
mentioned)

Source

Apis mellifera gut

Apis mellifera mellifera,
Apis mellifera ligustica and
hybridized bee guts,
larvae and honey

Apis mellifera gut

Apis mellifera gut

Apis mellifera Linnaeus gut

Apis mellifera jemenitica gut

Apis mellifera Linnaeus gut
Apis cerana japonica gut

Honey bee gut and honey

Apis mellifera carnica gut
Apis mellifera ligustica gut

Honey
(Apis dorsata)

Honey
(Apis mellifera)

Honey
(Apis mellifera)

Origin/Country

Cairo, Egypt

Aland Island, Finland

The Caucasus Mountains, and

Kolkheti Valley, Georgia

Lublin, Poland

Pulawy, Poland

Riyadh, Saudi Arabia

N/A
Tsukuba, Japan

N/A

Giza, Egypt

Kedah, Malaysia

Algeria

Indonesia

Reference

[24]

[27]
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Probiotic Source Origin/Country Reference
Commercial honey
Bacillus spp. (Libya, Saudi Arabia and N/A =6l
Egypt)
Bacillus subtilis,
Bre\(lbaallus bre\(/s, - Local honey Iran [37]
Bacillus megaterium strains,
Lactobacillus acidophilus
Bacillus subtilis strains Mour_ltaln ey Nigeria [38]
Bacillus endophyticus Persimmon honey Egypt
— (commercial) ayp
ensive
Bacillus spp. Honey China 9] I
»9510.
Bacillus subtilis,
Bacillus mycoides, Raw hone
Bacillus thuringiensis, Y Romania 401
. . . (Polyfloral)
Bacillus amyloliquefaciens,
Bacillus velezensis 1981.
Gluconobacter oxydans Hoqey . Tamil Nadu, India [l
(Apis cerana indica)
Saccharomyces cerevisiae strains, Raw honey . . [42] %252FCXS%2B]
. . L Ratchaburi, Thailand
Meyerozyma guilliermondiii (Apis dorsata fabricius)

4. Bogdanov, S. Honey types. In Book of Honey; Scribners: Hunter, NY, USA, 2011; Chapter 6; pp. 1-5.

5. Ajibola, A. Novel insights into the health importance of natural honey. Malays J. Med. Sci. 2015, 22, 7-22.
N/A = not available.

6. Johnston, M.; McBride, M.; Dahiya, D.; Owusu-Apenten, R.; Nigam, P.S. Antibacterial activity of Manuka

Bifitiorasyesnah itvasdansotrentmnin dsenveesd, NS Miceybieks2QUB cam@bsde®4the LAB. One study has shown the

isolation of several Bifidobacterium species from the Japanese honey bee (Apis cerana japonica) gut, The isolates were

7. Luchese, R.H.; Prudencio, E.R.; Guerra, A.F. Honey as a functional food. In Hc_)ne?/_Ana ysis; INTECH Open

shown to be strongly linked to bifidobacteria obtained from the European honey bees, implying that these bacteria are

Science: London, UK, 2017; Chapter 13; pp. 287-307.
peculiar to the honey bee species.

8. Kechagia, M.; Basoulis, D.; Konstantopoulou, S.; Dimitriadi, D.; Konstantina, G.; Skarmoutsou, N.; Fakiri,
LAE ish el eraishdoamedinspafrtbististedinanithe. ASRO Muey 20¢S, R0I®WBNEGRANY studies conducted earlier (refer to

Table 1). Various strains of LAB were harvested from the quts of A. mellifera, A, cerana, A. dorsata, and A. florea species, In
9. Meo, S.A.; Al-Asiri, S.A.; Mahesar, A.L.; Ansari, M.J. Role of honey In modern medicine. Saudi J. Biaol. Scl.

moszt of_the studies,gﬂ}% microorganisms were identified using the PCR technique with gene sequencing. Lactobacillus spp.

was recovered from the digestive tract of A. cerana indica in various Karnataka locales €. Other Lactobacillus species such
185 Bomstar@y, Moiseashs RunBallestesasin WeRyesalnbuithanabeutBurpncaSsaBanieh ezpkangezeccbukiiidzior
51.6utanaedy; et o Rgtligen, iMe; Absiee StasetbhdiluE 4pplyptu® hoagysiQUAMILY RA@MRIGNSyut (A.
dorsREMITAE cRARBEIHON AR GheatibtRnaBobEe araReties.ifreas Kdnemb2d2: 928, bdh810.be dependent on the

i [17]
TEBUMERBTAANPIUBE RIMESEE-Muradian, L.B.: Sancho, M.T.; Pascual-Maté, A. Composition and properties

of Apis mellifera honey: A review. J. Apic. Res, 2017, 57, 5-37. 261 -
There have also been findings of the presence of Bacillus sp., in honey. Earlier in 2012, Esawy and colleagues 2 isolated

12adobappAicRUgiorSs Yourutie Here\Viaeld axrdd. Gam@olntrRRUL Ry & el hhaneyardimgyeyingh&yeghibited good

toldmieEe inp batane pHoRtoRuRkoSHh ARAA Kialyidd Gedkes of viability, resistance to 0.3% bile and pancreatic enzyme

1§ BR 0%, SPIRIRYe0H, EEOBBL R EIIRBRYRENIESHIG o 5P BHEHiBE IRTSRSHRE AuiRide sa

o e YO BB B8 TAERY LR U SARASTREL 1 8P BB o I B o'
2013, 11, 2461-2464.
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14.. shhandlindiaghonaabacpiasay aaNer Takamaisohdote Kalydyashd, dvhmTiagdativ® hadashiyefoe e Acetobacteraceae
fanDhavhictedxzaiiin af pifiiobactesayir*thecligestiaestraotand dhieoda fasbiye Haoneydne dyoApys was aioarja poneasdss
sidémyeroedyeMathater2L Apd i rBBer@3lytic activity which assure security as a possible probiotic microorganism. The

ORISR S5 IE IRERES T ARSTH B LA gL Bt LSS AR i il e e

toleﬁ]al e é\r%&terjstglo?e hic tféeoﬁ__) oi)f@ﬁéga%eégﬁo endure a 2% bile salt concentration. The percentage of |solates

that are auto-aggregated was found to be I|nearly related to incubation time, with notable % adherence to xylene being more
18P atiahhiramaiainychBRsh M.S.; Brueckner, D. Detection of novel probiotic bacterium Lactobacillus spp.

in the workers of Indian honeybee, Apis cerana indica. Int. J. Environ. Sci. 2012, 2, 1135-1143.

ﬁ.BajﬂﬁamoﬁEmﬂrmpmlﬁeylmﬂ.mm S. Molecular identification of Lactobacillus spp. isolated
from the honey comb of the honey bee (Apis dorsata) by 16s rRNA gene sequencing. J. Apic. Res. 2013,
Eanfjor regsarghiindicated that the prebiotic properties of honey are mainly due to the oligosaccharides and low molecular

weight polysacchandes attached by the (-gl c05|d|c linkages 12, Preb|ot|cs are hydrolyzed by the native intestinal microflora

18. Ugras, S. Isolation, identification an racterization obiotic pro ertl sof b um from the hone
as hu%]an digestive enzymes dto not possess E g?ycos%ases Inu?l p{ructose (ﬁr% sacc arP ?EE)& pyrodextrins, actu%se

andS Q %o?ggsg%gﬂﬁg gcr)g eglrggr?gs Itrf]ler uv(/eﬁ)ﬁn-(l;\lilv%k p%e |ortt|]c%I [E_%? %e%g}a |nvest|g§t|ons into the possible prebiotic

1ohakandesticCotHhvhe K aktehisenn RiMisridgenfackarfaids ; rédiong, of. e Yiorld.. TZble, X.sSoreeriing theddifferent types of

horelyarsatesizati oh e piotat v @ todiiatie tectobaobiutcsteans droyrfduod ey the égudifApistnel iestain . J. Adv.
Microb. 2018, 10, 1-18.

Table 2. Prebiotic potential of honey
20. Kenfack, C.H.M.; Kaktcham, P.M.; Ngoufack FZ,; ang Y.R.;Yin, L.; Zhu, T. Safety and antioxidant

Sources of / bees.

Probiotic Prebiotic Country Key Flndlngs Reference

- Honey enhanced the coaggregation of
2 y _ _ _ 9areg olated
E. coli with L. acidophilus NCDC 291
more than with L. acidophilus NCDC
2 13.

Lacfobac:llusaczdoph/lus Honey India . _ - [44] ‘om
strains - Both strains showed a higher capability

of autoaggregation and hydrophobicity,

2 and reduced autolytic activity with c acid
inulin compared to honey. 349—

2 - Sesame honey (5%) exhibited a. Syst.
Lactobacillus acidophilus, — Sesame honey India selective and significant growth- [45]
Bifidobacterium bifidum (Sesamum indicum) supporting properties of the probiotics.

2 ffa, G.

n.
- Chestnut honey has positively
impacted probiotic bacteria by

2 ] i ‘ increasing growth and modulatin 10lecular
LactobaC{llus acidophilus, Chestnut honey Turkey I ingg ulating [46] _
Lactobacillus rhamnosus probiotic properties such as auto- lifera L.

aggregation and surface hydrophobia.

2 1to
Lactobacillus plantarum Wild honey Cameroon - | plantarum 29 V can survive for 28 [47] sh

strain (Polyfioral) days at 4 °C and 25 °C due to their

28. Al-Ghamdi, A.; Khan, K.A.; Ansari, M.J.; Al-Masaudi, S.B.; Al-Kahtani, S. Effect of gut bacterial isolates from
Apis mellifera Jemenitica on Paenibacillus larvae infected bee larvae. Saudi J. Biol. Sci. 2017, 25, 383—
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et Sources of -
Probiotic Prebiotic Country Key Findings Reference
2 ability to resist lower pH and the G.; Di
presence of oligosaccharides (fructo- aluation
and gluco-oligosaccharides) in honey
recognized as prebiotics.
2
Y - Hypercholesterolemic rats treated with
honey containing L. plantarum 29 V , against
showed an increase in HDL-cholesterol 129.
2 level and Iowers totél cholesterol, LDL- Ir. N.M.
cholesterol, triglycerides and lated
Solate
atherosclerosis index in serum.
3 o ota of
Lactobacillus acidophilus,  Fir, strawberry tree, ~ Fir, ivy, and sulla honey (1% and 2%)
Lactobacillus gasseri, ivy, tree of heaven, stimulate the growth of all the
4 Lacticaseibacillus casei, sulla, cardoon, probiotics tested with various actions s and
~ Lacticaseibacillus rhododendron honey Italy (48] >
rhamnosus, (Commercial, compared to more specific cardoon
Lactiplantibacillus organic, monofloral honey.
32 plantarum honey)
t. Foods
Bifidobacterium longum - Honey showed a prebiotic effect on all
i isolates, especially on B. longum at 3%
q st@ns, . Agmark grade honey India P y g ’ 491 .
2 Bifidobacterium breve, and 5% honey. )S
Bifidobacterium bifidum
enes and
- Increased B. bifidum colony counts
3 were observed in all honey-supplied w
group (Group A-5 g, B-10 g, and C-15
Bifidobacterium bifidum ~ ClOVe" Noney _ _ 501
. (Unprocessed and Egypt g honey), with group B, showing a
~ and Lactobacilli " ;
3 sterilised) - o _ . bacillus
significant rise in comparison with the
control.
3 among
- Buckwheat honey assists in . Agric.
propagating native Bifidobacteria and
2 Bifidobacteria Buckwheat honey China prohibits the growth of the pathogenic (51] M.T:
bacterium in the gut system. i
>
biota.
- Honey-containing oligosaccharides
. inhibited P. aeruginosa (52%), E. coli
Manuka hone :
4 N i e/ Ireland 0157:H7 (40%) and S. aureus (30%) in g2 1.6
the cancer cells. Appl.

41. Begum, S.B.; Roobia, R.R.; Karthikeyan, M.; Murugappan, R. Validation of nutraceutical properties of
honey and probiotic potential of its innate microflora. LWT-Food Sci. Technol. 2015, 60, 743—-750.

42. Zahoor, F.; Sooklim, C.; Songdech, P.; Duangpakdee, O.; Soontorngun, N. Selection of potential yeast
probiotics and a cell factory for xylitol or acid production from honeybee samples. Metabolites 2021, 11,
312.
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“probiotic g?:;i?tisc(’f Country Key Findings Reference !
), 66,
- Honey helps to retain more water in the
i i i faecal and relieves constipation and
Microbiota of the mice Jarah honey China iev ipati (53]
4 gut suppresses the growth of Desulfovibri.
2,2,
- Ahigh concentration of melezitose can
4 Giant Willow Aphid act as a prebiotic for the human terial
N/A honeydew honey New digestive system since it is not [54] nds and
(Tuberolachnus Zealand hydrolysed by acid and is only partially
salignus) .
hydrolysed by a-glucosidase.
4 ist and
- High sugar and oligosaccharides
4 Manuka honey contributed to higher probiotic cell
Limosilactobacillus (Drapac DrKiwi New biomass of AMF20, but no obvious ss 2021, 24,
reuteri AMFS, AMF10, Zealand pattern in biomass with a decrease in
AMF15 and AMF20) )
AMF concentration.
4 F.
R (-1 g =1 (=101

on selected pathogenic and problotlc bacteria. Mlcroorganlsms 2021, 9, 1694.

49. Narayanan, R.; Subramonian, B.S. Effect of prebiotics on bifidobacterial species isolated from infant
faeces. Indian J. Tradit. Knowl. 2015, 14, 285-289.

5B AN PO S AR ACORATeRRS HHR AR ABINRICEDIMRIERSTS Wile A%y ckn IA ARYriggp gD reaction
WaRaAMNGINFH. WRER A g Hatell FrsiLy SRipREAHaAAP POHHER AL WretBRiRUR 4AtS 888 BraBiBRCIR! Stops
CO'QHHBB‘?Hi%dPEHWSl?éd‘EﬁEu.SEjr@Pé?\l rﬁ/éiiqp,k@&j@gés_é%.probiotics‘ capacity to attach to the gut endothelium. Inulin

significantly increased cell membrane hydrophobicity in comparison to honey. Autolysis occurs when bacteria cell naturally

Sheditnghel e mGhR): & BRI HADGE HedeneataRNROISS ANs capphudralen n Byskheat wa
e YD IS0 alE< RS R AN IniG AL D ST Dol Be i RRRES: C ORISRl A SR MRS 29392020 count of

L. a%%g&)%ﬁgs and B. bifidum were much higher when cultured in carbohydrate-free MRS broth fortified with sesame honey
5eompaied Ao)the alfaridied . beIdtéy the.  Saitkein R . FEsaligokereshatiderr psatige ditdiackGO avtiviinageinstopryeral
pathelaRiis tienah Esion of. PSeletrambned) aBriiosnd Bsméreia T litlos ToMgsh minSta phiphi bty RS PAAIRLIe0
(L2190 v TT-2.00mBl 8N So dgr D 1LgILB) ﬁ-ﬂGChestnut honey was discovered to promote the flourishing of L. acidophilus

LA-5 and L. rhamnosus GG, dlspla[;i'ng probiotic features such as autoag%egatlon and surface hydrophobicity. Furthermore,

3. Li, Y.; Lon g Wei, X.; Yuan, J Gut microbiota is mvolve%n the
as compared t problotlcs or ’honey alone problotlcs gfown with honéy were more cytotoxic to cancer cell types

alleviation of loperamide-induced constipation by honey supplementation in mice. Food Sci. Nutr. 2020, 8,

Botﬁ%?&e?s‘lagﬁoney, either monofloral or polyfloral, can serve as good prebiotic sources in foods. Honey is combined with
SapigWestRARTIved diamytiadresh MIkohaeuesition and potesrris £8'8%h ramietic Fnanib hulfatssd®dte meabesvitiawt.
Some FdeaahefoRieshwilizeshiilimms hovspouren shespgroe vead it N sl derdh e oo Glirrpropogts, s ©1, soy
millg $8B8and hydrolyzed soybean extract €2 were chosen to replace the animal’s milk. The most common starter culture

robiotics used to {Jroduce I\X %urt are the S. thermo hilus and L. de/brueck// ssp bul%ar/cus The findings of numerous
addo

5. Mohan, A.; Gutierrez- X, N.; Meng e, N.; Gao, Y.; Shu, Y. Manuka honey with

investigations revealed that the number of probiotics in honey-containing foods'is S|gn|f|cantly enhanced. Monofloral honey
varying levels of active manuka factor AMF ratln(Tgs as an anaerobic fermentation substrate for

(chestnut, acacia, lime honey % and polyfloral honey eucalyp us, greenbrler) in yogurt were found to be good prebiotic sources
Limosilactobacillus reuteri DPC16. Fermeéntation g02 iL /6] 7]

for cultivating Bifidobacteria strains of diverse subspecies Saud| Arabian raw honey black locust honey Kerala

Statitayrsady.AH Araancemential poobjofd, binaotivitynoyiesolie anahidlicedeeprédusadio-feume reask nilkadlifdor
cultvatiny PAXah&iIRi2 422 Bdobacterium species in the dairy and non-dairy goods. It was revealed in 2020 that Manuka
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Shonégrgé, the; Bt AVNBgyLSR. Bhtdiddamyognicaimprificdialyilinc@asatiute orgaleistsnn édfoneyeemrich@gassing the
recévaidemhitiigahiéi dii3-the cROphilus A BE)Htyphefethee ntadkdsaesad diitanik® Blep a0 "9 78 6834681tk al trial
B RSB RRET A AR 5 1ot D T SR St e YR R SRAR SIS Brasian
the vglr?nofg(s:}e%(bai%n g1 %ﬁia%ts blood serum, implying that honey as a source of prebiotics can assist probiotics in

surviving longer for treatment purposes 691,
59. Coskun, F.; Dirican, K.L. Effects of pine honey on the physicochemical, microbiological and sensory

properties of probiotic yogurt. Food Sci. Technol. 2019, 39, 616-625.

60. Mohan, A.; Hadi, J.; Gutierrez-Maddox, N.; Li, Y.; Leung, .LK.H.; Gao, Y.; Shu, Q.; Quek, S.Y. Sensory,
Microbiological and physicochemical characterisation of functional manuka honey yogurts containing
probiotic Lactobacillus reuteri DPC162020. Foods 2020, 9, 106.

61. Ismail, M.; Hamad, M.; Elraghy, E.M. Quality of rayeb milk fortified with tamr and honey. Br. Food J. 2018,
120, 499-514.

62. Elenany, Y.E. Effect of incorporation of marjoram honey on the sensory, rheological and microbiological
properties of goat yogurt. J. Entomol. 2019, 16, 9-16.

63. Mohamed, T.H.; Tammam, A.A.; Ali Bakr, |.; El-gazzar, F.E.S. Antioxidant, phenolic compounds and
antimicrobial activity of yoghurt and bioyoghurt fortified with sedr honey. PAK J. Food Sci. 2016, 26, 161—
172.

64. Riazi, A.; Ziar, H. Effect of honey and starter culture on growth, acidification, sensory properties and
bifidobacteria cell counts in fermented skimmed milk. Afr. J. Microbiol. Res. 2012, 6, 486—-498.

65. Rashid, A.; Thakur, E.S.N. Studies on quality parameters of set yoghurt prepared by the addition of honey.
Int. J. Sci. Res. Publ. 2012, 2, 1-10.

66. Caldeira, L.A.; Alves, E.E.; Ribeiro, A.; Janior, V.R.; Antunes, A.B.; Reis, A.F.; Gomes, J.; Carvalho, M.R.;
Martinez, R. Viability of probiotic bacteria in bioyogurt with the addition of honey from Jatai and Africanized
bees. Pesq. Agropec. Bras. Brasilia 2018, 53, 206-211.

67. Fiorda, F.A.; de Melo Pereira, G.V.; Thomaz-Soccol, V.; Medeiros, A.P.; Rakshit, S.K.; Soccol, C.R.
Development of kefir-based probiotic beverages with DNA protection and antioxidant activities using
soybean hydrolyzed extract, colostrum and honey. LWT-Food Sci. Technol. 2016, 68, 690—697.

68. SlaCanac, V.; Lu€an, M.; Hardi, J.; Krstanovi¢, V.; Koceva-Komleni¢, D. Fermentation of honey-sweetened
soymilk with Bifidobacterium lactis Bb-12 and Bifidobacterium longum Bb-46: Fermentation activity of
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