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Effect of Probiotic form on Properties of Milk Ice Cream
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ABSTRACT

Milk ice cream is a promising sweet as an
effective probiotic-carrier food into consumer
body to contribute a healthiness. This research
aimed to produce milk ice cream supplemented
with  two forms of probiotic Lactobacillus
acidophilus  TISTR  1338; i.e.

entrapped by Sinlek rice flour and raffinose family

free cell and
oligosaccharides (RFO) from soybean seed. Thus,
probiotic and synbiotic ice cream were obtained,
respectively. Some properties and the survivability
of probiotic in those ice creams were
subsequently investigated. The results showed
that the color of standard milk ice cream and
probiotic ice cream were milky white, while the
color of synbiotic ice cream was yellowish. The
overrun values of probiotic and synbiotic ice
cream were about 65% lower. Moreover, time
consumed for the first drop of both formula were
50 and 60% shorter, respectively. On the other
hand, time consumed for complete melting was
extended approximately 30% in both formula
(p<0.05). Meanwhile, pH of all formula were not
different (p>0.05). It was interestingly found that L.
acidophilus TISTR 1338 in synbiotic powder was
able to survive during ice cream processing, which
the temperature was below the freezing point of

water, approximately 5.82% higher than that of
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free cell. However, probiotic in both forms could
survive efficiently when they were stored at -10°C

for 6 weeks.

Keywords: prebiotic, probiotic, synbiotic, milk ice

cream, Lactobacillus acidophilus
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Figure 1 Synbiotic powder containing rice flour and soybean RFOs as wall material and probiotic

L. acidophilus TISTR1338 (a) and morphology of synbiotic particles by scanning electron

microscope at 1,000X (b) and 5,000X (c)

Table 1 Ingredients of three different ice cream formulas
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. Standard Probiotic Synbiotic

Ingredients (g) ‘ ‘ ,
ice cream ice cream ice cream

Pasteurized cow milk (0% fat) 200 200 200
Whey protein 26 26 26
Cream powder 40 40 40
Whipping cream 195 195 195
Water 100 100 100
Sinlek flour 50 50 -
Synbiotic powder - - 50%

L. acidophilus TISTR 1338

7.25x10%° CFU -

Note: *contains 7.25x10"° CFU of viable L. acidophilus TISTR 1338
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Figure 2 The appearance of standard milk ice cream (a), probiotic ice cream (b) and synbiotic ice

cream (c)

1. aaudRnIamMenwazmaaiivaslaAnIuuy

IINMTIATIERAleesTuvedleAnsuuy
wsulnslulefniasuuuuiwaddassuasivadiign
vonulusunuunsgululefinnudn danuuwaneng
Aunaluidediagnieadd (p>0.05) asuanslu
Figure 3 lnafiAnUsyanu Seeag 5-6 ag1alsiniu
Adandmigmuidinitleaniunugninsgu
Uszanauauy §3daadn maudsdndumand

* Corresponding author e-mail: pairotewong@gmail.com

Fuadluloandu (Gova 8 gtmidn) filuguns
Wi (gnsleansulnsluledin) uasnedululedin
(gnsleansudululedn) Urasilnalagnseionile
nesiu Inselonesuansaliidudivaenis
dndruenniafitiegluleaniunazvuinvesdes
omaluiiloloaniu Alenniduiigainlide
lomnFudanuyuanndudedudalutin [20] 3
aonadosfudnuasiofudaiidunalfvadlonni

L annivmaluladTiinin auginenmans unninendundld WJeeluid 50290

2 Aindrninendnans unninedsndinvans 1Wees1e 57100



Tnslulefnuazdululedn Anuindanuuduiiodn
gendnleAniuunansunsgiu slaveswdiuay
Fadruntefiasuasluloandudrudinananis
WasuulawesAleneddunsau snfotrady
nsiasuntsanniiendisnazidenndasadly
lorn3uludndruiles fovay 1-2 Tagthwiin fua
A lanessuvadlaanduulanaslsyana Seuay
22-30 [21] waluvazfinisuaundsainndaely
n&r1eveunes wazndreiniUsuna Sevay 4.83
Tnodmiin Wlernsuunlnslulednifude L.
casei TISTR1463 %39 L. acidophilus TISTR1338
nduunuliidenansznusiealenessuiofouiv
Toanudildifnuts [22] wuisafu Parussolo
wazAme (2017) As1e9ruduteanniiatafiuy
(yacon) lldsmasaalaessudiodululsuia
1.5-3.0% Togiiwiin (23]

20 -
a

18 4

16 4 {

14 4

12 4

10 <

% Overrun

. b .

10

Standard milk ice cream Probiotic ice cream Synbiotic ice cream

o N A~ O
1

Figure 3 % Overrun of three formulas of milk
ice cream. Means with different superscripts

are significantly different (p<0.05).
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Figure 4 Time consumed for the first dripping (a)
and complete melting (b) of three formulas of
milk ice cream. Means with different superscripts

are significantly different (p<0.05).
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AR UANTENIT LG SUAMLLEUIINNSTUIUNSHER
lornsu [26]

pH

Standard milk ice cream Probiotic ice cream Synbiotic ice cream

Figure 5 pH value of three formulas of milk ice
cream. Means with different superscripts are
significantly different (p<0.05).
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Figure 6 % Acidity of three formulas of milk
ice cream. Means with different superscripts

are significantly different (p<0.05).

2. nMssentinvasuuaiiselnslulafn
N1359ATIRV L. acidophilus TISTR1338
Tulernsugnsinslulefnuasdululednlagndnun
wilusgwinenssuaunsnanlerniuarsEwinems
\Ausnwigungd -10 ssrwaldea 1Wunan 6
dUA nan15MAaeINUINNElAaN1IZUBINITNER
Torn3u (Wn31 0 esrwadea Wuan 45-60 W)
T1UIUVB Y L. acidophilus TISTR1338 anaqlu
lorn3uriadasgns uiidatignuteriuly @nsdulule
fin) f8nsnnssendiniigenindelusuuvuiwad
dasy (gnslnslulafin) Ussunudesay 5.82 dauand
Tu Figure 7 aonAdasiuneLdu Aszyinsening
nsvurunsiiuleansy wadvoudelnslulofnas
FSuarudsmeiivinadeiusadonudmiudd
Aot Juduamnuesnisandwuvesdelnslule
fin [10,27,28] uenanilusunsunisiulomnusiy
Wunisidueniaasluleaniy usnwuailiSedva
Lactobacillus sp. 3nag/lungs microaerophile %
wvlddesnsoendaulunsiivia Snikesndiau
daduiurowaalneneliiinnsavauyes O, OH
way H0, neluiead TurneiuuaiiGonguilid
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nalpfifiuszansanlunismdnansuunuslanain
panFlaumant wazdmudnin HO, ¥av219013
innusaeule fructose-6-phosphofructoketolase
Afueuludddylunszuiuniswunuedduves
1hana [10] ﬁ’qﬁ?uaaﬂ%wuﬁqLﬂuﬁﬂwﬁqmmqﬁﬁﬁ
TWswudolnslulefnanas wanisnaassndad
Hreudulainnisveruadinslulefindewtadng
%1819aa WsnTInanNnsUIUNsNan teansulaun
Fu Tnevilhwadvanideamsduiatuanmundeni
suwsilaenss lidnesdunszuiuniswdnemisuay
anmuwandenlunmaiiuemsaiugy neuniing sl
srenuiinsiduaa@onsadiun (calcium alginate)
TWsAuLg (whey protein) haguoalathnnsu
(maltodextrin) L udanvieviuwad nslulefnnau
nanluleAn3uum [12,25,29,30]

[[] Before production  [] After production

100 - a

—

80 4

60 4

% Survival

40

20

Probiotic ice cream Synbiotic ice cream

Figure 7 %Survival of L. acidophilus TISTR
1338 before and after ice cream production.
with  different
significantly different (p<0.05).

Means superscripts  are

uenaniifamainiina RFO 91ndamides
fiasnadlluleaniugnstululefmirazdudnwils
Hadeitsannismevesadlnslulednluleaniy
dosninnautiraetestumafndniudanely
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waals TufeilnuandAduas ayoprotectant [31]
wadiuinaudemedosasainudniiudet
mouaniagluigad ogslsfioy tmaglasafida
Jufunildlunguans cryoprotectant wazfin1sif
adluloandusisgmsinglulofnuazdululofniiels
AU AIAIIBRTINTIONTINVDN L. acidophilus
TISTRL338 Tulernduumonasasninimnlifinisiy
thmaglesa
ﬁgqmzmumiﬁaﬁuL%aéu,azma@mmi
cryoprotectant aﬂulaﬂn%uﬁ uaﬂmmﬁmha
Yastumnuidsmeveugadinslule@dnsenitzensy
vIUMSHARlaANIuLaT JIA1nId@11505AE)
AN1NTARTEUININITINUS B WARSURY wayil
$1891UNUTEANB AT NENNLAA TINDINTT
Gelinslulefnanunsaiasyldatudu arunsavi
Ialangnisiasuansnilulefnasluloaniusie
[10,23] 91NNANIIANEINITTONT YD LT B ly
sewiamsiiusnundn fusifigunaill -10 osan
waldea 1Wuial 6 dUanv ANUI1 AERaINIS
dAusnwndunamiduaiugs amisansiany
msiutudndesvessunuradiadinlulennsu
anslwslulefin udldwunisifivdudnuasdly
lomn3ugnstululedin sadaadnidosnannsad
TnsluTednluguuuuitlifivagvioruillfifinaanu
W@1891ALTIR0U (shear force) WaganI11y
JuLsIdUY seinensruaunstuleAniy uldaadl
Finogursnsnsiaiaysin wazaendansindaly
loan3uasvmdunamileduaiiuds §n5n7s
WIyUangantIEndudansUndle Fanunanis
nnaslés Figure 8 uandaaintu S1urwdefd
FAnunvlaiudsuuvag (p>0.05) luleanuriagas
nslulefnuasdululefnraensseznaimsiiusnm
Hunan 5 §Uanni nMsnsranunsiiauwess o
wadiidind wuldiwuidulesnsalnslulefniingn
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1nuuwng [13] eg13lsfiau Tuduansii 6 wuin
o & a a a [ ¥
Jurwieluleanudululedin anandntasy
Useunm Sesay 3 (p<0.05) Medlonatdululasn
Wnaginndednfnlunsanawadosnainoynia
magululafnaenauiuinwidunainuieamal
i Fuilinsiatadunuaeliesas egnslsiny

! Y1 dy a a gj
g1ananlaindelnslulednlulesniunsassans
9 P gy Aa Ao v & o v a
fanaildnsn1ssendinnaudiiusnwliigamadl -
10 saraaided Wuan 6 dUani
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Figure 8 % Survival of L. acidophilus TISTR
1338 in probiotic ice cream (a) and synbiotic
ice cream (b) during 6 week of storage at -10°C.
with  different
significantly different (p<0.05).

Means superscripts  are

GRG
= oA [ a
nmsAnenud Tanudululalunisude
lornsuuaasulnsiulefinanewus L. acidophilus
TISTR 1338 WalusUnuuwaddaszuaziadgn
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drudanuidunse-re vadlorndauiaanugns
fhilsifaruuenenaty nansvasesdsannsoagUle
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1% L. acidophilus TISTR 1338 S9AT 1M 51313
nsvuunsnanleaniuuuldgeduidefisuduwad
sUkuvBasy egslsfinu wadlnslulofnisaos
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