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ABSTRACT KEYWORDS
The growth and metabolism of four probiotic strains with documented Lavender;
health effects were studied in treated milk and yoghurt supplemented Probiotic bacteria;
with 0%, 1%, 2% and 3%(w/v) lavender (Lavandula officinalisL.). The Dairy products.

probiotic strains were Lactobacillus acidophilus and Bifidobacterium
bifidum, Lactobacillus Casei and Lactobacillus paracasei. The addition
of lavender appeared to support the viability of probiotic bacteria, with
higher microorganism numbers observed in lavender milk and yoghurts
than in plain throughout the shelf life. Addition of lavender resulted in a
significant decrease in pH and increase acidity, syneresis, viscosity and
water holding capacity of milk and yoghurt base (p < 0.05), and also
enhanced their sensory acceptability. Among three treatments of lavender
and control sample, all of sensory parameters at level of pd” 0.05 no
significant difference was seen. However 3% lavender milk was the most
unfavorable because of the unpleasant appearance. The results of this
experiment demonstrated the positive rel ation between increased bacterial
growth and increased lavender concentration. In conclusion, al these
experiments provide convincing evidence that lavender have beneficial
effects on the survival of these probiotic culturesin dairy products. Asa
result, such stored dairy products containing both probiotics and
prebiotics have synergistic actions in the promotion of health.
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INTRODUCTION low-caorievaueor low fat content, and benefic hedlth

effectd?.
Nowadays, consumers are demanding for foods Significant part of theworld popul ation suffersges-
withincreasingly properties, such aspleasant flavor, trointesting diseasescaused by pathogenic bacteriathat
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invadethe humanintestine. A few daysafter thebirth,
thehumanintestineiscolonized mainly by bifidobacteria
which play avery important rolein the mai ntenance of
agood health*3. So, in order to solvethishealth prob-
lem, food industry and in particular dairy technol ogy
has developed dairy functional productsenriched with
probioticslikelactobacilli (Lactobacillusacidophilus,
Lactobacilluscase, etc.) and bifidobacterid™.

Probioticshave been defined assdectiveviablemi-
croorganismsthat, following consumption with food,
have potentid for improving the hedth and nutrition of
the consumer™. Bifidobacteriaand lactobacilli, which
can be considered the most common probioticg02Y,
areassoci ated with maintaining optimummicrobia ba-
ancein thedigestivetract with anumber of well docu-
mented heal th benefits, including enhancement of the
immune system!?Y, reduction of lactoseintol erance®
reduction of serum cholesterol level and possible anti
carcinogenic properties®. Thus, these organismshave
been extensvely incorporated into dairy foodsover the
|ast decade and yogurts containing Lactobacillusaci-
dophilus and/or Bifidobacterium speciesarewidely
marketed*+42,

Kurman and Rasi ! recommended that the mini-
mum dose ableto assuretherapeuti c effect should range
between 8 and 91og CFU/mL. Althoughthislevel is
not well established, it should vary according to spe-
ciesand strainsused.

Fermented milkscontai ning probiotic microorgan-
ismsaregenerdly considered asfunctiond foods. Their
consumption hasthe potential toimprovelactosedi-

gestion*” aswell asto modul ateimmunefunction® and
enteric flord®. Thisleadsto the prevention of some
gastro- intestinal disordersin humans such asantibi-
otic- associated diarrhoed”, rotavirus gastroenteritig™,
traveller’s diarrhoeal®@ and radiation-induced diar-
rhoed*. In order to provide health benefits, fermented
milksshould containaminimum|eve of livingprobictic
bacteriaat theuse- by date. Assuming adaily consump-
tion of fermented milk equal to 100 g, aminimum leve
for probiotic bacteriaof 10°cfugcan be suggestedin
these products according to the daily efficient doses
(1CBcfu) reported by, Thisleve isnow recommended
by Iran standard.

Deve opment of dairy productswith new products
andflavorshaspotentid health benefitsthereby increes-
ing salesand consumerssatisfaction. Traditiond prepa:
ration of yoghurt may be beneficial by including other
ingredients such assoyaprotein, vegetabl es, sweet po-
tato, pumpkin and plum® to enhancetheflavor aswell
asthenutritiona qudity.

However, traditional medicina plantssuch aslav-
ender ( Lavandula officinalisL. ) has been proved
to provide important therapeutic values. L.
officinalisis anative of Southern Europe and the
Mediterranean region and iscommercially cultivated
in France, Spain, Portugal, Hungary, the UK, Bul-
garia, Australia, Chinaandthe USA. In Iranianflora,
lavender ismainly distributed in thenorthern parts of
the country®”. (Figure 1)

Pharmaceutically, thisplant and its preparations
havelong been used for carminative, antispasmodic,
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Figurel: Lavandulaofficinalis.L flowersfromNorthwest Iran.
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antidepressant, expectorant, anti-rheumatic, rel ax-
ant, sedative, anti-inflammatory and tonic proper-
ties. Moreover, its preparations are prescribed
against flatulent dyspepsia, colic and depressive
headache. It wasa so found to be active against some
bacterial and fungal species. Traditionally, lavender
has been used as an anti septic agent in swabbing of
wounds (wound healing), for burnsand insect bites,
and in veterinary medicinetokill liceand other ani-
mal parasites®2049,

The pleasant aromaof thisplant ismainly dueto
the occurrenceof low molecular weight terpenoidssyn-
thesized and accumulated in aeria parts, especidlyin
inflorescences. Thedidtilled volatileail of thisplant has
gained great importancein aromatherapy and in per-
fume, cosmetic and flavoring industriessinceantiquity.
Furthermore, the volatile constituents of lavender are
of specia significancein pharmaceutical andfoodin-
dustriegs9,

Although scientific evidence supportslavender con-
sumption, many peoplearetill unawareof the benefits
provided by thisproduct and its possible applications
intheproduction of foodstuffs.

Onthebasisof thisbackground, the present work
amsat contributing to theknowledge of the: @) investi-
gation theselected probiotic surviva and chemica com-
position of lavender milk and yoghurt (pH, lacticacid
and protein contents); ) kineticsof acidification of milk
and yoghurt supplemented with 1%, 2% & 3% (w/w)
of lavender during fermentation and refrigerated stor-
ageinorder to produce anew functional food.

MATERIALSAND METHODS

Materials
Samplepreparation

Theaeria part of L. officinalis. Wasobtained in
Mars 2013 and was air-dried. The flowers of L.
officinalisweredried under shade at room tempera-
turefor 2 months. Low-fat sterilized milk and yoghurt
(1.5%) Werelocally purchased ( Kazerun, Iran). MRS
Agar culturemediumwasused for carrying out themi-
crobia test (Merck, Germany).

Praobioticcultures
Threecommercia probiotic cultures(Cl, C2,C3)

wereused inthisstudy. Cultures Cl contained L. aci-
dophilusand bifidobacteria as condtitutive microflora.
Inthiscommercial culture combination studied, the
strains of probiotic organisms (L. acidophilus and
bifidobacteria) were kept the same, Culture C3 and
C4 contained astrain of L.casei and L.paracasei that
produce polysaccharides during fermentation and was
used for comparison. Lyophilized combination Probictic
strains, Lactobacillus acidophilus (La-5) and
Bifidobacterium bifidum (Bb-12) were obtained from
CHR Hansen Pty Ltd (CHR-Hansen, Denmark) and
directly used asstarter culture. L. casel and L.paracasal
were obtained from Iranian Biological Resource Cen-
tre. (Tehran,Iran). Theprobiotic cultureswereinfreeze
dried DV S (Direct Vat System) form. After procure-
ment, the starter cultureswere stored at -18°C in ab-
sence of aimosphericair.

Prepar ation of probiotic Lactobacillusacidophi-
lus and Bifidobacterium Bifidum (C1) milk con-
taininglavender (LavandulaofficinalisL.) at first
passage

In order to produce milk containing the probiotic
bacterium C1, four containerseach containing 1 liter of
low-fat sterilized milk (1.5% fat) was considered as
our four groups.

Asrecommended by the starter culture supplier,
theratesof probiotic culture addition were 0.33gram.
The starter C1 wasadded directly to all thecontainers,
followed by adding lavender powder of O (Control
sample), 1%, 2%, and 3% (10, 20 and 30gram) to all
the containers, respectively and findly they were placed
intheincubator at 38'C. Theacidity test was performed
approximately every 2 hoursuntil reaching 42’ Dornic.
Thesampleswerethen taken out of incubator and trans-
ferred to arefrigerator and stored at 2°C. The pro-
duced probiotic milk waseva uated onceevery 7 days
by counting themicrobes us ng direct counting method.

Preparation of probiotic Lactobacillus acidophi-
lus& Bifidobacterium Bifidum(C1) yoghurt con-
taining lavender (LavandulaofficinalisL.) at the
second passage

To produce probiotic yoghurt in this stage, after
providing 4 containers, 1liter of thelow - fat sterilized
probiotic milk (1.5 % fat) fromthecontrol group at first
passage and the (1.5%) starter of low-fat yoghurt
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(1.5%) were added to each container. Different con-
centrations of lavender powder 1%, 2%, and 3% (10,
20 and 30gram) were added respectively to the contain-
ers and mixed properly so that lavender (Lavandula
officinalisL.) wasuniformly dissolved. Afterwards, dl

the containers were placed in the incubator at 38°C.
Approximately every 2 hours, the acidity and pH tests
weredoneuntil acidity reached 90" Dornic. Then, the
samplesweretaken out of theincubator and transferred
to a refrigerator and stored at 2°C. The produced
probioticlavender yoghurt waseva uated every 7 days
by counting the microbesus ng direct counting method
and after 10 daystheyoghurt waseva uated for sensory
properties, usng questionnairesfilled by 15 participants.
Therespondentswereasked to ratethefactors of scent,
tasteand permanenceon ascaderangingfromvery good,
good, medium, towesk. Theresultswereanayzedina
datistical descriptivetest by SPSSverson 17software.

Prepar ation of probiotic Lactobacillus Casel milk
containing lavender (LavandulaofficinalisL.) at
first passage

All the same procedures were followed as men-
tioned abovewith the difference of using Lactobacil-
lus Casel instead of Lactobacillus acidophilus and
Bifidobacterium Bifidum.

Prepar ation of probiotic Lactobacillus paracasel
milk containing lavender (Lavandula officinalis
L.) at first passage

All the same procedures were followed as men-
tioned abovewith the difference of using Lactobacil-
lus paracasal instead of Lactobacillus acidophilus
and Bifidobacterium Bifidum.

Having produced the above-mentioned products,
we stored 1000 gram of each product in adisposable
container placedinarefrigerator for 21 days. During
this period, each sasmplewastested indays1, 7, 14,
and 21 for acidity, pH, and sensory properties.

Deter mination of titratableacidity (TA)

Titratableacidity (as% lactic acid) of milk and yo-
ghurt wasdetermined intriplicateaccordingtheAOAC
titration method 947.05 using 0.1 M NaOH® and phe-
nolphthaein asindicator

Deter mination of pH

BioTechnology —

All pH measurementswere made during fermenta:
tionand storage using aRadiometer (model Labtron)
pH meter with acombined glass el ectrode and tem-
perature probe (Radiometer, Labtron, Denmark). The
pH meter was calibrated using standard buffer solu-
tions (Merck) at pH 4.0 and 7.0. All analyses were
carried out induplicateat 20 °C.

Chemical analysis

Protein content of heat-treated yoghurt mix was
anadysed by theKjeldahl method usingaKjeltecdiges-
tion system and ditillation unit (Tecator ab, Hoganas,
Sweden). Total solidswere determined by drying the
samplesat 110°C for 2 h.

Microbiological analyses

Probiotic cellswereenumerated beforefermenta-
tion, after fermentation, and each week duringa21days
storageperiod at 2°C, to determinetheir growth during
fermentation and their viability during storage. Appro-
priatedilutionsof sampleswere preparedin 0.1% (w/
v) Normal salineand subsequently platedin selective
media. Populations of Lactobacillus acidophilus&
Bifidobacterium Bifidum, Lactobacillus casei and
Lactobacillus paracasel were enumerated on MRS
agar(Merck, Germany) platesat pH 5.4 incubated at
42°C for 72 h in an anaerobic jar containing GasPak™.

Sensory evaluation

Sensory eva uation of plain and lavender milk and
yoghurts (stored at 2°C) was conducted by 15 volun-
teer aged 19-27 years, one week after production. The
tasting panel consisted of studentsfrom the Faculty of
Veterinary of Kazerun, Iran. Each panelist received 4
samplesof milk and yoghurt to taste, eva uateand com-
ment on sensory characteristicsat each serving. The
panelistswere asked to eva uate the col or and appear-
ance, aroma, body and texture, taste and overall ac-
ceptability, based ona9 point hedonic scale; likeex-
tremely =9, likevery much =8, like moderately = 7,
likedightly=6, neither likenor didike=5, didikedightly
=4, dislike moderately = 3, dislike very much = 2,
didikeextremely = 1.

Satistical analysis

All theaboveexperimentswererepeated threetimes
with each test carried out in triplicate. SPSS17 was
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used for one-way analysisof variancefor dl data, and
significant differences (p < 0.05) anong meanswere
determined by theleast Significant differencetest.

RESULTSAND DISCUSSION

In the present study, the effects of lavender
(LavandulaofficinalisL.) onthegrowth and viability
of the bacteriaBifidobacteriumbifidum& Lactoba-
cillusacidophilus, Lactobacilluscasel and Lactoba-
cillus paracasei in probiotic milk and yoghurt were
investigated. Theacidity, pH and surviva of thebacte-
riainlavender probiotic milk and yoghurt wereeva u-
ated at 2 hoursintervastill reaching 42°Dornic acidity
degreesfor milk and 90°Dornic degree for yoghurt in
theincubator at 38°C. At the first hours of production,
the Lactobacillus acidophilus & Bifidobacterium
bifidummilk containing 3% and 2% lavender reached
theacidity of 42'Dornic earliest, followed by 1%, and
0% milk. Oncethey reached thisacidity levd, they were
transferred to arefrigerator at 2°C. Thestoragetimein
therefrigerator was determined to be 21 days.

Indirect microbia countinginfirstingpection, the
highest countsweresequentidly inthesampleswith 1%,
2% & 3% andthe controls, indicating the positive cor-
relation between increased bacteria growth and in-
creased |avender concentration.

ChangesinAcidity level in Dornic degree during
three-week storage of milk samplesat 2°'C are shown
inFigure2, 3.
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Figure2: Changesin acidity level based on Dor nicdegreein
milk containing Lactobacillus Casei & Lactobacillus
paracasei with lavender (Lavandula officinalisL.) within
21daysstoragein therefrigerator.

—————— FyLL PAPER

[
=

: 100 ‘/.
—
o0 /

40

20

Acidity level in Dornic degree

Tth day 14th day 21th day

Storage(days at 2°C)

Figure3: Changesin acidity level based on Dornicdegreein
milk containing Lactobacillus acidophilus &
Bifidobacterium Bifidumwith lavender (Lavandulaofficinalis
L.) within 21daysstoragein therefrigerator.

All the samples showed adecreasein pH (0.10-
0.52). Some productslike 2% and 3% samplesin this
study showed a smaller drop in pH than the other
samples. Thesmall dropin pH might havebeen dueto
theincreased buffering action of milk proteins, asthe
protein content of these sampleswashigher thaninthe
other samples(Figure5). Thechemica composition of
treated samples showed that 3%l avender has higher
protein content thanthe other investigated

Thefina pH of yoghurt can affect the growth and
viability of Lactobacillus acidophilus&
Bifidobacterium Bifidum most notably that of
Bifidobacterid2l, It has been found that acid pro-
duction ability by lactic acid bacteria, especidly post-
incubation (pogt-acidification), affected cdll viability of
L. Acidophilusand Bifidobacterium Bifidum™*., (Fig-
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Figure4: Changesin pH of fiveyoghurt samplescontaining
Lactobacillusacidophilus& Bifidobacterium Bifidum with
lavender (Lavandula officinalisL.) within 21daysstoragein
therefrigerator.
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Figure5: Changesin pH of five milk samples containing
Lactobacillusacidophilus& Bifidobacterium Bifidum with
lavender (Lavandula officinalisL.) within 21daysstoragein
therefrigerator.

ured,7)

Thereisamagjor trend for consumersto purchase
foodswhich provideexcel lent nutrition and health ben-
efits, especially those that can prevent disease and/or
maintain hedth.All using probictic bacteria’s in this study
Lactobacillus acidophilus & Bifidobacterium
Bifidum, Lactobacillus Casel and Lactobacillus
paracasei have been provento colonizetheintestine
andvaginafollowingingestioninskimmilk, andtohelp
prevent infectiond>*>%, The presenceof sufficient num-
ber of viablebacterid cells(10°cfu) appearsto be nec-
essary to provide therapeutic benefitd®?. Therefore, in
order to call aproduct ‘probiotic’, such as with a new
yogurt, theviability of probiotic bacteriamust bemain-
tained. Several studies have shown that when appro-
priate number of La-5 and Bb-12 has been consumed,
these bacteriawere capabl e of restoringanormal uro-
genital floraand reducetherisk of urinary tract infec-
tions, and a s0 they were ableto passthrough the som-
ach and bile and colonize the intestine for several
Week§5,35—37] .

Changesintheviable countsof L. acidophilus&
B.BifidumandL. Casel & L.paracasal infour samples
of milk and yoghurt aregivenin Figure6, 7. Productsl|-
3contained |0’ tolog 10° viablecellsof L. acidophilus
& B.Bifidumduring storagetime. In these products,
the number of viable cells of L. acidophifus &
B.Bifidumremained high until 21 daysfrom the date of
production and then declined. The control samplecon-
tained 7 log viable cellsof L. Acidophiluswhen fresh
andtheir number declined rapidly. It hasbeen suggested
that to havethergpeutic effects, theminimum number of

these organismsin aproduct should be >10° g and
that one should aimto consume100 million (1C®) live
cellsof L. Acidophilus and B.Bifidum per day.!V. A
100 g serving of yoghurt containinglo® cellsg*would
supply thisamount. Some products examinedin this
study would be suitable for this purpose. However,
other sampleshad low levels of these organismsini-
tially and contained afew at the end of storage, asthe
bacteriahad died off in the product during therefrig-
erated storage, most likely due to post-incubation
(post-acidification) by milk and yoghurt culture or-
ganisms. Severd other factorsmay beresponsiblefor
the reduced viability of these organisms, such ashy-
drogen peroxide produced by yoghurt culture organ-
isms, oxygen level inthe product or oxygen perme-
ation through the package.

Viable counts during storage showed that treated
sampleswithstood storage better than control samples,
irrespective of thetimeof inoculation or itslevd. (Fig-
ure7,8).
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Figure6 : Changesin pH of five milk samples containing
Lactobacillus Casei & Lactobacillus paracasei with
lavender (Lavandula officinalisL.) within 21daysstoragein
therefrigerator.
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Figure8: Changesin viable count of LactobacillusCasei &
Lactobacillus paracasei in four milk samples over three
weeksstorageat 2°C.

21th day

After 21 days, the enumeration of L. acidophilus
& B. bifidumwas higher (P < 0.05) in milk and yo-
ghurt. Between days 14 and 21, therewere significant
reductions (P < 0.05) in the L. acidophilus & B.
bifidumcountsin milks, with or without lavender (Fig-
ure?).

Thelast enumeration at day 21 pointed to alack of
influence (P> 0.05) of lavender. Thisobservationindi-
catesaprobabl e change of synergistic behavior previ-
oudly observed at 14 days of storage.

Indirect microbia countinginfirst day, thehighest
countswere sequentially inthe sampleswith 3%, 2%,
& 1% and the controls, indicating the positivecorrela
tion between increased bacterial growth andincreased
lavender concentration. Upon eva uation of the cultured
sampleson MRS agar media, thesamecorrelation was
reveded. Thestoragetimeintherefrigerator wasfound
to be 21days.

The basic feature of the probiotic products con-
sumptionistheir medicina effects(biovdue), their as-
sociated sensory propertiesarea so important. In other
words, sensory propertiesrather than medicinal effects
play the most important roleintheir daily consump-
tions. Among the probiotic products, fermented ones
especialy the probiotic yoghurt ispopul ar worldwide
for itsunique sensory properties®.

Descriptive sensory eval uation showed attributes
identified in the color and appearance, aroma, body
and texture, taste sampl es. Exception of 3% lavender
milk treatment, all samplesof milk and yoghurt were
generdly liked and consumer sensory evauation indi-
cated that therewas no clear preferenceof onesample
over theothers, despiteof differencesobserved through

descriptive sensory analysis. Among three treatments
of lavender and control sample, al of sensory param-
etersat level of pd” 0.05 no significant difference was
seen. However 3% lavender milk wasthemost unfa-
vorabl e because of the unpleasant appearance. Gen-
eral comments by the panelistsregarding sensory at-
tributeswere also evaluated. The most common criti-
cismswererelated to the higher acidity and the semi-
liquid texture of the productsand non-typical milk and
yoghurt taste. Thistreatment at level of pd” 0.05 had
significant differencewith others.

Theminimum required level of probiotic bacteria
to beuseful for the consumer’s body is 10’CFU.ml " of
living bacteriaand thelevel in the present study was
found to be 10%, thus, it could be beneficia for the
consumers®,

Upon evauation of thesampleson MRSAgar, the
Lactobacillus acidophilus & Bifidobacterium
bifidumwithlavender had the countsequa tologarith-
mic 10° in day 14, and the sample product with 3%
lavender possessed the highest count of bacteria.

Themilk containing LactobacillusCasal & Lac-
tobacillus paracasa with 3 and 2 % |avender reached
42'Dornic acidity earliest than others, followed by the
milk with 1% and finally the control. Once reached
42°'Dornic, thesamplesweretransferred toarefrigera-
tor at 2°'C. Thepermanence of the product intherefrig-
erator was determined to be 21 days during which the
acidity of control samplewaslower than other samples.

Thereleaseof lacticacidisanindication of theac-
tivity of the probiotic bacterid* and the pH of all the
cultureswasmonitored to provideanindication of The
milk and yoghurt fermented with Lactobacillusacido-
philus & Bifidobacterium bifidum and Lactobacil-
lusCasel & Lactobacillusparacasel inthe presence
of lavender had asignificant lower pH than the contral,
Suggesting an gppreciableamount of lacticacid had been
produced. These results of lower pH vauesin the
treated milk and yoghurt with lavender could be attrib-
uted to the phenolic compounds, which areknown to
serve asan oxygen scavenger and to reduce the redox
potentia of thegrowth media, asprobiotic bacteriagrow
better in the absence of oxygen.

Theresultsof the studies addressing the probiotic
bacteriahavedemongtrated thefollowing: Theincreased
concentration of malt and soyacaused increaseinthe
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microorganismgrowthandrisng acidity level whichin
turn resulted in shorter incubation timefor thedesired
acidity. Inastudy ontheeffectsof soyapowder onthe
growth of the bacteria, Lactobacillusacidophilusand
Bifidobacteriumbifidum, in probiotic products, it was
demongtrated that the shelf lifefor theacidity reaching
thedesired level during incubation decreased for the
milk with both bacteriaand combined soyaand malt,
compared to the milk with only soya. Asfor the yo-
ghurt with both bacteria, the sameresultswereyielded
and incubation timefor theyoghurt with mat and soya
was decreased 24,

The effect of honey on the growth of the above-
mentioned bacteriaintroduced s multaneoudy intodairy
productsand drinks wasinvestigated, and theresults
indicated that yoghurt with only Lactobacillus acido-
philustasted sourer than the yoghurt with both bacte-
ria. The products containing Bifidobacteriumbifidum,
compared to those with Lactobacillus acidophilus,
werewith slower growth rate and al so tasted less sour
and wereof longer permanence. They werenot of fa-
vorabletaste when honey concentration increased and
the control was of the best taste among all the
samples®,

Inanother study addressing the effect of cinnamon
onthebacteria growth, it wasdemonstrated that the
increased cinnamon concentrati on promoted thegrowth
of the bacteriain probiotic milk and yoghurt“l,

In another study addressing that investigated the
effect of spearmint onthebacterid growth, it wasdem-
onstrated that increased spearmint concentration pro-
moted the growth of Lactobacillus acidophilusand
Bifidobacterium bifidum in probiotic milk and yo-
ghurt,

In another study addressing the effect of juiceon
thebacteria growth, it wasdemonstrated that thein-
creased juice product promoted the growth of the bac-
teriain probiotic orange and appl€?.

Inastudy that investigated the effect of garlicon
bacteria growthand survival, it wasobserved that in-
creased garlic concentration promoted the growth and
viability of probiotic bacteriain milk and yoghurt during
refrigerated storage®?.

In another investigation addressing the effect of dill
extract on growth and survival of Lactobacillusaci-
dophilus and Bifidobacterium bifidum, it wasrepre-

BioTechnology — ammm—

sented that dill extract has positive effect on growth
and viability of probiotic bacteriain milk and yoghurt
during permanence period and finally leaded to pro-
duce new fermented dairy product'?.

In experiment that researchersinvestigated the ef-
fect of permesteon thegrowth and surviva of theabove
mentioned bacteria (Lactobacillus acidophilus and
Bifidobacterium bifidum) wasindicated that the per-
meate was suitable support for intestinal bacteriathat
had kept viable up during 21 days of refrigerated stor-
ageandfinal evaluation of products showed that per-
meate can be successfully used in the preparation of
nutritive probiotic beverages®.

CONCLUSIONAND SUGGESTION

Thisstudy isthefirst to report the successful appli-
cation of the newly identified potential lavender
(Lavandula officinalisL.) in probiotic milk and yo-
ghurt. The resultsindicated that the viability of this
probiotic strain can beimprovedin milk and yoghurt by
addition of lavender to the product. All tested strains
were proved agood growth capacity in lavender milk
and yoghurt without nutrientsadded, thisbeing aguar-
antee on theone hand for the normal evol ution of the
fermentation and on the other hand for the stability of
thefinal product. Thusit seemsthat the nutrientsare
availablein acceptableformsandin optimal concentra-
tionsinthetested lavender milk and yoghurt. Addition
of lavender resulted inasignificant decreasein pH and
increase acidity, syneresis, viscosity and water holding
capacity of milk and yoghurt base. Addition of laven-
der a so appeared to improve the sensory characteris-
ticsof probiotic milk and yoghurt. Theresults showed
that fortification of themilk basewithlavender affected
theacidification profile, counts of viablebacteriaand
rheological propertiesof milk and yoghurt. These ob-
servations point to the applicability of lavender inthe
development of new high nutritional value-added
probiotic milk and yoghurt. Findly, fortification of milk
and yoghurt with lavender powder s multaneoudy en-
hanced therheol ogica propertiesof probioticmilk and
yoghurt taking into account thekineticsof acidification
and enumeration of viablebacteria; however, sensory
profiling studiesin thefuture arerequired to confirm
theseresultsincludingindustrid trids.
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