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Survival of Probiotic Bacteria in Different Kinds of Fruit Juices

AT nIuad (Sarisa Taweesang)*
o & o
UISANA 1Y (Borwonsak Leenanon)**
MM WIIUMIUAY (Singhanat Phoungchandang )**

o 4
unamaa

m'iﬂmenmsmaa‘saﬂmmwa\u‘zfauuwmsza‘[ws'lu‘[amﬂ‘luuma'lu“zfuﬂmq‘] Tﬂﬂﬁnmmmm
L'dﬂttUﬂﬂL’iElTWﬂUIﬂﬂﬂﬂa Lactobacillus acidophilus, Lactobacillus delbrueckii subsp. lactis u,aq,ma
WaN32WIN L. acidophilus AU L. delbrueckii subsp. Iacns u.avmwalun'lt't’lumsﬁnvmamau
ihdulzsauasthuzdame Tognhwalainsluladingiiashs 15 quummimmﬂmﬂamwnu 5% Wuna
21 Yu wuhdauveiiGalnsluladn mmﬁﬂmaasammmasﬂumNa'lu"lmmnmmuamwuﬂmﬂty
NNEDG  (p < 0.05) m'lmu‘n 21 aa9msiiusny wuhide L. acidophilus mm'imwaa‘iaﬂmmaﬂ
'lﬁ"lumauﬂkua"um"wamﬁlcﬂawammﬂu 9.04 uar 9.15 log cfu/ml MNAGU BuaNeg
amqluuuﬂmmyﬂum'smaasammmmLﬂawaui I L. acidophilus AU L. delbrueckii subsp. Iact;s
Twhuzdamalasisnnudeuhiu s. 95 log cfu/ml dmmwalﬁwﬂubmnmmauq finnude
Uszanae 8 log cfu/ml mLﬂummumnmﬁuﬂunmwum'lnLﬂuszﬂuwnﬂsu‘[ﬂﬁumaswmﬂ
(Therapeutic Dose) IﬂﬂtﬁBLlUﬂﬂLSﬂIW‘iIUTaGIﬂGIENL‘H&EISBGI'&I”JGIBEI’NHE)EI 1 X 10 ° cfu/ ml %38 5 log
cfu/ml ﬂﬂnunﬁmaaiammmmma L. delbrueckii subsp. lactis 'lumawummumamamammm
WU 2.16 log cfu/ml msﬁnmwaﬂmmﬁu"ussa @8 wamn (PET) Waz2I9212%u (HDPE)
finadamsivdesantiouasde L. acidophilus luthduussewasinusdiame WuNBaaIMAUE
usswmmﬁnm’luuwamamsmaa‘iammmmwa L. ac:dopmlus ‘c‘i"t"iUﬂ’l‘SﬁﬂH‘maﬂﬂ\‘lﬂ‘}‘iLG\N'N‘EIU
ladn da WynInledlnuzamlse 19 wazuaaylad 1 % Wildemsmdeseaiiovesda L. acidophilus
lwhuz@ama L'Lfmumﬂununaumummlumuw*ﬂu’l'.amn wunmsauwsluledn liiinasams
waasantiovaude L. acidophilus Twhuzi@ame

MmdAy : Mmamdssaatia Insluladn wiluladn

Key Words : survival, probiotic, prebiotic

*undAnwvmangasinenmansumundio aeirunaluladams auznalulad aminenasouuny
* sovenaansd maivunalulaiiemms euzmeluladl wminendeyauuny



78 15815998 M. (UA.) 5 AUUNLAY 2548

ABSTRACT

Survivals of probiotic bacteria including Lactobacillus acidophilus, Lactobacillus delbrueckii subsp.
lactis and the mixture of Lactobacillus acidophilus and Lactobacillus delbrueckii subsp. lactis in fruit juices
i.e. orange juice, pineapple juice and tomato juice were investigated. All probiotic fruit juices were stored
at 5°c for 21 days. It was found that Lactobacillus acidophilus, Lactobacillus delbrueckii subsp. lactis and
the mixture of Lactobacillus acidophilus and Lactobacillus delbrueckii subsp. lactis survived differently in
various types of fruit juices (p < 0.05) On day 21 of storage, Lactobacillus acidophilus could survive the
most in pineapple and tomato juices as 9.04 and 9.15 cfu/ml respectively which were not significantly
different from the survival of the mixture of Lactobacillus acidophilus and Lactobacillus delbrueckii subsp.
lactis as .8.95 log cfu/ml. For the other probiotic fruit juices, there was about 8 log cfu/ml which was
higher than the therapeutic dose, beneficial dose of 5 log cfu/ml. However, the survival of Lactobacillus
delbrueckii subsp. lactis in orange juice as 2.16 log cfu/ml was the only one, which was lower than the
therapeutic dose. Moreover, the effects of package types including PET and HDPE bottles on the survivals
of Lactobacillus acidophilus in pineapple and tomato juices were conducted and found that there was no
effect from the types of packages on the survival of Lactobacillus acidophilus since the survivals in PET and
HDPE bottled pineapple juices. Then, the effects of prebiotics including 1% fructooligosaccharide and 1%
lactulose on survival of Lactobacillus acidophilus in tomato juice compared to the control (no prebiotics)
were determined and found that there was no effect of prebiotics on survival of Lactobacillus acidophilus in

tomato juice.
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~—— 1hdu- L.acide sphilus
- l.f-:iﬁ'ulf-‘f 70 -L.acidophilus

—+— thuzidaneA- L.acidophilus

szEzIeY (u)

15 18 21

—— 11hdu-L.delbrueckii

—¥— 1haure3a- L. delbrucckii

thuzidaunea-L.delbrueckii

—— a1 -mixed strains
—— JTﬁUﬂ:‘Sﬂ—mixed strains

>
= Muz@ame-mixed strains

nmm‘nﬁ mixed strains VDY (BOHENTZIN L. acidophilus DU L. delbrueckii subsp. Iactjs
AN 1 m'anaﬂumJaﬁnmuL'dau,umnLiﬂTwﬂ‘u'[amn'lumwa'lﬂws'lu'[awn (log cfu/ml) Aiszaznan
03 691215 17 19 uax 21 Su 'luixmwmsmmnmnqquu 5% Wuna 21 Sy

3 o

M39N 1 Ands + mmmmummgmﬂamsmmwaLmﬂwL‘iﬂIWilu'[amﬂwmuaqlﬂ‘luman
hdulyse wanhusdama Tusuil 21 ﬂaqmimmnmnamwnu 5% (aRmsenmawy
anﬁwaﬂm:mwwumaqmatmﬂﬂﬁﬂwslufamnuamumummna‘lu

Bouvaiids '-nmuL'uau:umaL‘iﬂTwﬂuTamn'lummalu (log cfu/mi)
Twsluladn iy whdunlzse hazEama
L. acidophilus 8.09d 10.06 9.04a +0.00 9.15a £0.00
L. delbrueckii 2.16f +0.49 7.55e £0.15 8.47¢d £0.02
Mixed strains 8.38cd +0.83 8.60bc +0.06 8.95ab 10.02

) A nlﬂlﬂl ) i | J " = as o  ar an
a, b.. F}'ILQEIEI‘YINE]ﬂH?GI'Nﬂ'uIJFYT]IJLI.G]ﬂVl')\'iE]EJ'NNuElﬂ'lﬂfyﬂ'Naﬁﬂﬂ'i"ﬂijﬂ'ﬂllLﬁﬂuu‘iaﬂﬂu 95

VHENG  Mixed strains WaHY Lﬁ’f]NﬁNi"WJ’N L. acidophilus DU L. delbrueckii subsp. lactis

3. nauawuﬂmwvmswumam‘smaasaﬁ
ﬂmuauﬁmmﬂ‘ntsafwsluTamn1uu1ualu
'luszmwmsmusnmnqmngu 5%
mruzussyinanldlunsnaasi
r-}mauﬁ'ﬁﬁuwnGhaﬁ'uatimﬁulﬂ"ﬁm @D 2NN
(PET) #anwazla mlvuasdasruldainn

mﬂm'mu (HDPE) mqumnmﬁuvusiw
1dlumsussawdasasiinsluladn eniinade
nMsmdaseadinvendowvaiiGelnsluladn
2000; Mattila-Sandhom et al.,
2002) UBTANWST (2545) N1 WAIUNN
MsuSadfnnuE Wy wse Uv Wifina

(Saarela et al.,
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Fiuld sansanarsluanazes DNA aadly
FuvazeInsHma)  uazaan Ivigadnie
qaunsdanala dmdumsulasuudasinnudie

L. acidophilus Tuthdulzsauasnuzdamei
ussa‘lummww (PET) uaz mm‘mmu (HDPE)
luszmwmsmmﬂﬂmqquu 5% WUTIHULUD
Thianaedntasdiaszaznamsifiusnumiy
anniu Faudaslumnil 2 uandleieneidoya
EaEYaIIIIUES L. acidophilus Tiwdasen
$e luiudl 21 eamsiuinn  wamsneaasd

A ' _— = =
lLﬂGl*ﬂ‘Ll @MY 2 WUNDNOIWRYDIBUAYB

=hmut’§a (log cfu/ml)
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m’du"uswLta“ﬁumwaqmwalu fuadanude
1 acrdophﬂus st liiiiaadymeadaisey
enudasutanas 95 Fawuhludud 21 2a9ms
I~ ar g’ " ?:’ - =
Budhw ihdudssauazinusidamalwsluladn
d L] 1 =l ° J’
nussyeglumamnuazaaumigu Fhuuis
L. acidophilus Wdpseazinlszann 9 log cfu/
J ] s al o LT~ ar c}q
ml  Fawnnnsseunmuualiiduszauni
Uselasi@asiane  (Therapeutic Dose) 1ot
FawuaiGulnslulafindsundaseeinetniay
1.105 cfu/ ml 38 5 log cfusml (Lee and
Salminen, 1995; Dave and Shah, 1996 )

12 15 18 21

szazna (W)

—O— mann-thuzdama —B— mavm-hdulzse —A— memgu-ihusdamd = maru-indnkie

: d 5 =z ) _ v .
MW 2 mswasuuwlasinnude L. acidophilus  luihusidiamauazingdulzse  lummuzussy
' e Y
220Wn (PET) wavpiazyu (HDPE) Mseezia) 0 3 6 9 12 15 17 19 uas 21 U Tu
J e ﬂl = s
sewiumaiudnwnigamadl 5 (9 Wuna 21 u

- ' ™ | v ° & . ¥ - Y |
A91H 2 Amds (AndeauuIN@s§INIBNENNUEa L. acidophilus wualilnsluladnluiun 21
s A - e J =Y £=Y = T 1 -
yaamaiuinmnigaumgil 5y WaRnsenmwzBnwaiiussniiiaesmsuzyssy
WaziinYDNNNE LY

#OYBIMTUTUITY e L. acidophilus Turhualsd (log cfu/ml)
hazdame Wdulyse

AWN (PET) 9.17" £0.00 8.92" +£0.29
219917 (HDPE) 9.12°+0.17 9.01° £0.07

o aad o A4 & ow
a, b.. ﬂ’]tﬂaﬂ ﬂH‘i‘:’l’Nﬂuuﬂ’J'lI.ILLﬂﬂGI'NaEI'NNuEIﬂ’lﬂmWNH ANIZAUANNDNUIDEAE 95
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4. wazaaws luladndifidansmassantinua
(@8 L. acidophilus lwhazidiamalwsluladn
1,u‘szﬂi1emitﬁu§'ﬂmﬁqmﬂgﬁ 5%
msAnmnazasmsinwsluladiniide
mimdasaatinvasdauvaiiGalnsluladnly
walilwslulednlusswinmsidusnunilanmai
5% Huhmsanwlagthuanmaaasiildan
maneeesiiudy snAmsanm gamzlumsanmn
Fawvinhualdfivsmande L. acidophilus
waaseainlustninmsiiuinmniigamad 5°y
Qgade uzdama duidnnhuvdamen
mmsdnraraans luladn nmsneasswun
mswasuwlasiauds L. acidophilus luth
nzi@amalwslulednnguemugu  thuzdama
Twsluladniiduigninladlnuzamlsed 19 wax
wnzdamalwsluladniiduuaaylos 196 lu
szwhamsiiuineil gamgdl 5y Hlunm 21
$u wuhswauda L. acidophilus  SiwunTiina
audantaaluszyinmaiusnm (uamsnaass
Gamwi 3) uazu"jﬁmﬂzﬁﬁ'aqanwaﬁﬁ‘um
S8 L. acidophilus Tivdasaadialuiud 21
IMaAUInE  wamsmaasuaeslumail 3
Fawuinhuzdamalwsluladnnduaiuan uaz
wzdamealwsluladnfidandluledneaiiniv
aa vsninladlnuzamlse 1% wazuaaylad 19
fisauda L. acidophilus (mdasaadialuih
wzitamalwsluladnuandranuadielaiiive
ddymeadanszuanudaiuiosa: 95 Tag
wuhiltSinaudeiindasaniin uhfy 8.841
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8.843 WAz 8.846 log cfu/ml MNMFU AIY
AUNINABBIYDY Saarela et al. (2003) Fala
dnwinavauaaylaaiiidamsindaseaiinyes
t‘aﬁvau'i_lﬂﬁﬁﬂ Lactobacillus rhamnosus , L. salivarius
W8z L. paracasei l@gengaauuaiise (fresh cell)
adluhunuanhusilduuaaylod 19 wdan
dnhlduliigamgi 4%y duom 22 S
wuhuaaylag 19 LivnliAemswdsuulas
YBIUIULYASUUATISE lactobacillus 113N
dnwluszvivmaiiuinmluaamedy waswu
nmadunninladlnugamlselumeun (skim
milk) FelFiuamsideads (growth medium)
ovaeelEUSinagata 5% Jeazhediumsinge
saadindauvaiiGelnsluledn Seanadaefiu
ASANEZBY Desai et al. (2004) Faladnwia
209 Wiluladn laun uamylasuazsinilas
(rafftilose) TsEOUANNINTU 5% Fomande
so0tinuasdauuafiGe lactobacillus Ty
(reconstituted skim milk) Tuszneamsiiui
gauvpiiszinn 4°y  Wune 4 §eny wu
nmslduaaylad uazsvilad fiszduany
WNdu 5 % Anamvilesioudmavdasaadia
yaadalussninmsivluammsduianuuen
devInngumuaNagniifshdnyiissduany
Faiudovar 95 enaiululdnmslsFnm
193 Wyninladlnuzaalsd  wazuaaylad lu
ﬂ%mmﬁqq Clumsneaasiild 1%) enmasiing
AaANNANMINIDNSIHARTRATINYBILUAT B E
L. acidophilus Tuhavdamafivhmsdinm
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PINN 3 UFNAURRY T AUBAVUINATTIUVBINUIUED L. acidophilus lurhuzidiamelnslulasn

A o - = - 1 = ar o AJ s l:} = o
wammsduwsluladinsheeiion Tuiudl 21 sasmsifvinnilgamai 5'

° &
= S - MUNLED L. acidophilus
wiiaupaniluladn
(log cfu/ml)
NANAIUAN 8.841° £0.04
Winlnladlnuzaelsd 19 8.843" +0.01
uaAylad 1 % 8.846" £0.06

= @

] 4 ‘J
a,b.. @LRaeh

= o
dyUuan1sIe
= J = =

MmsAnmnIWMsSyresuUATiGE
Insluladn Lactobacillus acidophilus TISTR No.
TISTR

gy X .

No.785 'lummimmmamm MRS Iﬂﬁm'lﬂ’li

450 uwa L. delbrueckii subsp. lactis

vmiedl 37y W‘I_I’;hL%BLLUﬂﬁL%EJ‘%L%NLﬁ‘IEjﬁN
Stationary phase Uszanatilaeh 24 28amswe
@eade  dumsimdeseiinvandauuaiiGe
Twsluladinihsnyhmsdnm de L. acidophilus,

. . J 1
L. delbrueckii subsp. lactis WaEIBDHANIZWIN

Aéd ar

% v o ol v v o & o ars d & ow
ﬂHT)G]’NﬂuNﬂ’J"!NLI.GIﬂWNElF_I'NJJ‘LlEJa"lﬂfy'ﬂ'NﬂﬂGWl'ixﬂ‘Uﬂ'ﬂllLﬁﬂuuiﬂﬂaﬁ 95

L. acidophilus U L. delbrueckii subsp. lactis
WuEsavaesandieeglaly  wdw
Wdulzan wazthusdame lauaneenuathes
@ o a P | o ad 4w
YA AN NFDANTEAUANINITDN USSR 95
1 [ ar ¥ =
uazlusenihamsifiusnennualansluladnwu
1] o J r=l Vv v A
NMUTLiuldNansdntseiassazing
msthusnwiiasnndy  TesluSufl 21 vaems
@ v Y oo ¥ - a o
Wushn  wuhihdulssauazinusdameiidy
& . . H = A e &
48 L. acidophilus WaziNe@amnaNdun@nuas
FEWIN L. acidophilus DU L. delbrueckii subsp. lactis
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finudefivdssaatiageiigauas liiuane
fumeadedeoniu 9.04 9.15 uaz 8.95 log
cfu/ml dwduthualaiTwsluladn wiiedu qwu
HiuudeUszanm 8 log cfusml dufly
Hurumnnssduimuualiilussduid
Uszleni@asianme  (Therapeutic Dose) lag
BouvaiiGeTnsluladndauvdssandinas oy
1x10° cfu/ ml %38 5 log cfu/ml &ALIUMSINEGD
iam?ﬁmauﬁa L. delbrueckii subsp. lactis Tu
duiiisnnudeimdeseadinuhiu 2.16 log
cfu/ml @IUMIANWIHAYBBTAMBULUTIYTE
famsindasaniinuaade L. acidophilus 1uih
Fulzsauazhuz@omalnsluledn lussvha
mufusnnilaamali 5°y wulhsiesesnus
miqﬁa 2300 (PET) u.a::mmm"ziu (HDPE)
finadamsmdnsaniinvede L. acidophilus
Tnhdulzsauanhusdame ludud 21 veams
Wushwmag it dymeadaiszduany
\Fadudasas 95 dmsumsansnazas wilula
Anfifidemsiaaseadinuesia L. acidophilus Ty
ihuzdamalnsluladnluszuiemsifiudnmi
GRIVE A wuiwﬁm:tﬁamﬁﬂéumuqu 1
szamaidarsninledlnugamlsd 1% uas
nsdomaiidnuaanlas 1%  Inuude
L. acidophilus 3p380%0 TuSuil 21 weams
Wushmuanaanusgeliived dymeadan
sreuenudaiuioeay 95

ADFUDUUL

o o vl a
nnuamPeianuululanzwan
5’ = a J
wkalilwsluladnluszavgaavnssuuazita
=l =l - cl-:l 1
wuanGelnsluladnilunuanGenilsslavde
= o .:l v cl o s VY a
grawidadumiaulanashuwaun diie
a o - A & o
HdaA N guM WIS dIuKENYBITaLUAN Y
wsluladnladnviarasiia iy waanuidszinn
ar ) (] - ar 4 J ar =Y 1
SeUNY 18U Cereal bar HARNMNILDVNNTHAG 9
wu wiuy dnsanif3en Hudu

87

neeanssnUsene

YDYDUWILAMUNNGITNENRINNINENSY
1 A s = e ng
yauunu Nliuaivayuluamidedl

v _

tandII N

ANWT Auslyd. 2545, dnAInYeRdunid.
nynn: ladeualas.

B Sonuuun. 2545, laMe. njmw ¢

laisualas,

quoiIn Tudug. 2545, aEInemNaIMS.
NSUNWI NN WNMINeIa
FIINANANS.

Analie, L.H., and Viljoen, B. C., 2001. Yogurt
as probiotic carrier food. International
Dairy Journal. 11: 1-17

Dave R. I., and Shah, N. P. 1996. Evaluation of
Media for Selective Emuneration of
Streptococcus thermophilus, Lactibacillus
delbrueckii ssp. bulgaricus, Lcatobacillus
acidophilus, and Bifidobacteria. Journal
Dairy Science. 79:1529-1536.

Desai, A. R., Powellet, I. B., and Shah, N. P. 2004.
Survival and activity of probiotic
lactobacilli in skim milk containing
prebiotics. Journal of Food Science.
69(3): 57-60.

Fennema, O.R.1996. Food Chemistry. New York:
Marcel Dekker Inc.

Fooks, L.J., Fuller, R., and Gibson, G.R. 1999.
Prebiotics, Probiotics and human gut
microbiology. International Dairy

Journal. 9: 53-61.

Fuller, R. 1992. Probiotics. The Scientific Basis.
London UK: Chapman & Hall.



88

Gibson, G. R., and Roberfroid, M. B. 1995.
Dietary Modulation of the human Colonic
Microbiota : Introducing the concept of
prebiotics. American Institute of Nutrition.
125: 1404-1412.

Gibson, G. R., Ottaway, P. B., and Radstall, R. A.
2000. Prebiotic new development in
functional food. London: Chardwick
House.

Holzapfel, W.H., and Schillinger,U. 2002.
Introduction to pre- and probiotics. Food

35:109-116.

Lee, Y. K., and Salminen, S. 1995. The coming

Research International.
of age of probiotics. Trends in Food
Science and Technology. 6: 241-245.
Mattila-Sandholm, T., Myllarinen, P., Crittenden,
R., Mogensen, G., Fonden, R., and
Saarela, M. 2002. Technological
challenges for future probiotic foods.
International Dairy Journal. 12:173-182.
B. D., Brashears, M. M., and

Gilliland, S. E. 1996. Viability of

Nighswonger,

Lactobacillus acidophilus and Lactobacillus
casei in fermented milk products during
refrigerated storage. Journal Dairy

Science. 79: 212-219.

113815998 ¥, (UA.) 5 QUUNLAY 2548

Saarela, M., Mogensen, G. , Fonden, R. , Matto,
J., and Mattila-Sandholm, T. 2000.
Probiotic bacteria : safety, functionaland
technological properties. Journal of
Biotechnology. 84:197-215.

Saarela, M., Hallamaa, K. , Mattila-Sandholm, T.,
and Matto, J. 2003. The effect of lactos
derivatives lactulose, lactitol and
lactobionic acid on the function and
technological properties of potentially
probiotic Lactobacillus strains. Inter
national Dairy Journal. 13: 291-302.

Shah, N. P., Lankaputhra, W. E., Britz, M. L.,
and Kyle, W.S5. 1995. Survival of
Lactobacillus acidophilus and Bifidobacteruim
bifidum in commercial yoghurt during
refrigerated. International Dairy Journal.
5:515-521.

Vinderola, C. G., Costa, G. A., Regenhardt, S.,
and Reinheimer, J. A. 2002. Influence
of compounds associated with fermented
dairy products on the growth of lactic acid
starter and probiotic bacteria. International
Dairy Journal. 12: 579-589.

Walker, W.A., and Duffy, L.C. 1998. Diet and
bacterial colonization : Role of probiotics

and prebiotics. J. Nutr. Biochem.

9:668-675.




