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Bifidobacterium bifidum ! aiig 7S 5 ygu0 :(Y) JSi
MRS broth az, caals
Figure (3): Scanning electron micrograph of Bifidobacterium bifidum grown in

modified MRS broth for 24h at 37C Bacteria appear as branched, Y-bifurcated
rods. A typical characteristic of bifidobacteria.
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FRUCTOSE -6-PHOSPHATL PHOSPHOKE TOLASE
{F6PPK, OF BIFIDOBACTERIA
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Fig.

Glyceraldehyde-3-Phosphate  Sedoheptuiose-7-Phosphate

Phosphoenolpyruvate

Erythrose-4-P
(Transaidolase)

Acetyi-1-P ‘E

(Transketolase )

ibose - § -Phosp.hate

~N

L1somerasa)

~

Xylulose -5 -Phosphate
. { Xyluiowe

' Phosphoketolase}

{Degraded by Embden -Meyernof Pathway}

Brief summary of the metabolic pathways and products of hetero- and homofermentative bacteria and bifidobacteria.
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Probiotic Dairy Products
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Development of probiotic dairy products
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b3l i s -8 aessuiutt Bifidobacteria s ot s .(Anon, 1993)
4 Lae Auaiangl BLIAN Al gasm g (rgy5eil s3] il Auds g SUTVIVE p glzite Lile
oo gt (a8 13 .(Vamam and Sutheriand, 1994) Viability taso1g3 ,te L y45y
Lg! ol iiall dusDluall 5t SO Acsnse Stebs (5ol 38 8 ¥ Sl LIS (4SS
Sl Lot g ¥ ae Ft 3 Jalg . PrODIOtC effect iy gt g st Lantty
il 8 Ita e § pel LS Eale Aitins B padeill Ll Saly 31 (o8 Ligu Zasiult
it a9 aa Selective media agii! atus slay! e 5,08l pual o13g
SASTY Bty A o 7 72 ( ScArdovi 1986) o e wie 1 a2 Bifidobacteria
(Lankaputhra et. al.1996) pud Lo dy a8ligut i 1931 S gl o
gy Lb. ACIAOPRIIUS (a3 s Casw ARTIY Wl (s ag Wi iy s

LI e Butgetall lbou¥l caatd Uil 130 (ye g . BifidODACtETIUM SPP. (¥ M
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e pldals gus Aaiull S Ml EULS doml 93 JasdiiS aun S (8 OV (g (!
12 5,53 3l LeS Prebiotics aygust citacuats ;e

Y O o193 Ci¥dan g A9 (LAe B pll Jalgalt VY
Sl 3 ot 3 LD. acidophilus and bifidobacteria

Aol g (Sl () (S AT sSalmdl g (o) B g ot (s

ol 8 A gl L5 | -8 Ay Lag LD. delbrueckii subsp. bulgaricus
Jig Lb. acidophilus S a—s1g39 aygunt =B galt wal coe S35

s -aata Bifidobacteria  (Modler and Villa-Garcia, 1993)

Auinas g pdh B by aTSLgu sl sLByg aysus ( Lankaputhra et. al.1996)
grettt 251 Bifidobacterium s longum . infantis g1e-31 o 3t Juass ces
(Y J9ia) ddaanedt g lal! Slasxs
SIS (Sala ) Sl (8 Ay gund] Aastll L ATS i lg3 Sl lne g dggus O

(Young and Nelson, 1978; Costello, 1993 and Bertoni et al., 1994) ilowslft (s Sgutad 15 9oa
AN JaLR (B paanni Ay gund IS Lo 4335 3 Jualgall o e Cumas] 31

Aeutuiaad) Sy -

cAentiniuall A AT Sl (s Al ST -

Yt gt gl -
(BB tuan) s TSI Al Aol putinad! () (SgbaSH oS 51 -
A Al gantl -

Aol el gaudl (e pal) (S gl -

St 15 daud o0 NULTIENES yatiy attinan o gt Mg Ste -
Oilkacon g Sitladie cpe S3¥ l) gaidt Silaoue -

(S5 gantll dadual] Blel jr L3 g (5 gl lone olus 39 9 S Al Sy S Bopaa -
.Bifidobacterium 1 au.y awts Dissolved OXygen ziatt ¢Sy -
sSalull 7Lall wYdae -
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Survival of Blfidobacterium spp under acldic conditions during six weeks storage at 4°C. Viable counls,'
are expressed as cfu/g.

Strain Slorage period
pH Day 0 Day & Day 12 Day 18 Day 24 Day 30 Day 36 Day 42
43 B85x107 B85x106 94x105 54x104 81x102 <104 < 10! < 10!
B.bifidum 4.1 85x107 8.2x103 < 10! 2< 10! < 10! < 10! < 10! < 10!
1900 39 85x107 7.5x102 < 10! 2< 10! < 10!, < 10! < 10! < 10!
37 85x107 < 10! < 10! < 10! < 10! <10t < 10! < 10!
43 89x106 69x 106 29x106 1.7x105 48x104 57x103 < 10! <10!
B.bilidum 4.1 89x106 22x 105 95x10° 55x102 < 10! <10! < 10! < 10!
1901 39 B89x108 95x 10¢ 9.2x102 < 10! < 10! < 10! <10! < 10!
37 B89x108 15x 104 56x102 <10 < 10! < 10! < 10! < 10!
43 39x108 32x108 27x108 7.8x107 7.2x107 7.1x107 7.0x107 7.0x107
B.infantis 4.1 39x108 59x107 6§9x107 51x107 50x107 50x107 51x107 50x107
1912 39 39x108 98x107 9.1x107 47x107 32x107 3.1x107 15x107 1.0x107
37 39x10® 89x107 84x107 97x105 91x106 B6x105 63x106 6.2x 106
43 16x106 94x10 58x102 35x10' < 10! < 10! < 10! < 10!
B.adoles- 4.1 16x108 7.9x10¢ 46x10' <10 < 10! < 10! < 10! < 10!
cenlis 1920 3.9 1.6x108 9.0x103 < 10! <10 < 10! <10} < 10! < 10!
37 1.6x108 8.1x10° < 10! < 10! < 10! < 10! < 10! <101
43 52x109 20x10% 13x105 57x102  <10! < 10! < 10! <10
B. breve 41 52x109 32x107 54x103 < 10! <10} < 10! < 10! < 10!
1930 39 52x109 82x102 < 10! <10 i <10t < 10! < 10! < 10!
37 52x109 36x102 < 10! < 10! < 10! < 10! < 10! < 10!
43 67x10% 66x108 65x108 65x10° 64x100 63x108 60x108 56 x 108
8. longum 41 67x10° 64x108 64x102 64x109 64x108 6£3x108 51x108 4.6x108
1941 39 67x108 64x108 63x108 63x10%8 63x108 50x108 3.7x108 3.5x 108
3.7 67x108 63x10° 63x108 63x108 52x108 34x108 30x108 3.0x108
43 35x107 7.2x106 54x104 27x10' 6.4x102 <10! <10! <10!
B.longum 41 35x107 6.7x10? <10! <10! <10 <10! <10! <10!
20097 39 35x107 52x10? <10! <10! <10! <10! <10! <10!
3.7 35x107 <10} <10 <10! <10! <10! <10 <10!
43 89x108 B9x10° B86x108 64x100 58x108 39x108 3.1x108 9.8x 107
B.pseudo- 41 89x108 89x108 B86x108 6.1x108 52x108 32x108 2.1x108 9.8x 107
longum 20099 39 B89x108 7.6x10%8 7.2x108 73x108 67x108 52x108 3.6x108 9.4x 107
37 89x108 62x10° 66x108 54x108 32x108 12x108 B86x107 7.4 x 107
43 54x107 53x107 50x107 38x107 7.2x105 66x104 7.0x10' <10!
B.thermo- 4.4 54x107 4.9x107 33x101 58x10? <10! <10! <10} <10
philum 20210 39 54x107 1.2x107 1.1x10* 4.7x10} <10! <10! <10! <10! !
37 54x107 98x105 6.4x10?2 <10! <10! <10} <10t <10!

Milchwissenschalt 51 (2) 1996
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2y guond] Attt Sl

st 5 dall Lgud pasiws i Lol pgdl (s 00 oLl adad
L L wt13 ¢ Bifidobacterium g Lactobacillus acidophilus Jie aysssey

(v Js42) Oberman and Libudjisz (1998) a

Liguo dactall Lulio¥ i dygint 3 padall duedll Siladidf ygdd :(Y) Jgdo
Table (3): Some fermented milks products using intestinal
Lactobacillus and bifidobacteria

Products

Microorganisms

Philus

Lactobacillus acidophilus, Bifidobacterium
bifidum, Streptococcus thermophilus.

Acidophilus milk

Lactobacillus acidophilus

I Acidphilus buttermilk

Lactobacillus acidophilus

Kyr

Lactobacillus acidophilus, Bifidobacterium
bifidum,  Streptococcus  thermophilus,
Lactobacillus delbrueckii.

Biogarde Lactobacillus acidophilus, Bifidobacterium
bifidum, Streptococcus thermophilus
Bifighurt Lactobacillus acidophilus, Streptococcus thermophilus
Yoplus Lactobacillus acidophilus, Bifidobacterium
bifidum,  Streptococcus  thermophilus,
Lactobacillus delbrueckii.
Biogurt Lactobacillus acidophilus, Streptococcus thermophilus.
Bifidus milk Bifidobacterium bifidum. Bifidobacterium longum
Biomild Lactobacillus acidophilus.
Lactobacillus acidophilus, Bifidobacterium

" Mil-Mil

bifidum, Bifidobacterium breve.

Nu-Trish A/B Milk

Lactobacillus acidophilus, Bifidobacterium bifidum.

Progurt

Adapted from Oberman, H and Libudjisz, Z (1998).

Lactobacillus acidophilus, Bifidobacterium

bifidum, mesophilic lactococci..

+ yodaall
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.(Sanders and Huis 1999) ,L Lo
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Table (4): Partial list of characterized probiotic strain.
Commercially available strains for which little in vitto or in vivo
characterization has been published are not included. Species identification is
as reported by manufacturer, which may not reflect the most current
taxonomy.

Source
L.acidophilus NCFM® Rhodia, Inc. (USA)
L.acidophilus DDS-1 Nebraska Cultures, Inc. (USA)
L.acidophilus SBT-2062 Snow Brand Milk Products Co.,
_| Ltd. (Japan)
[ L.acidophilus LA-1 Chr. Hansen, Inc. (USA)
[ L. casei Shirota Yakult (Japan)
[[L. casei DNo14001 (Immunitas) | Danone (France)
L. fermentum RC-14 Urex Biotech (Canada)
L. johnsonii La -1 Nestec Ltd. (Switzerland)
L. paracasei CRL 431 | CHr. Hansen, Inc. (USA)
L. plantarum 299V Probi AB (Sweden)
L. reuteri SD2112 Biogaia (USA)
L. rhamnosus GG Biogaia (USA)
L. rhamnosus GR-1 Urex Biotech (Canada)
L. rhamnosus 271 Probi AB (Sweden)
L. salivarius UCC118 University College Cork (Ireland)
Bi. Lactis Bb-12 Chr. Hansen, Inc. (USA)
Bi. longum BB536 ~ | Morinaga Milk Industry Co., Ltd,
(Japan).
Bi. longum SBT - 2928 Snow Brand Milk Industry Co., Ltd
L (Japan)
{ Bi. breve strain Yakult 1 Yakult (Japan)
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Probiotic liquid fermented milks

el 5t (el Aol g bl Siladil (S gt el S aw phutdetiaad oof

e a3 (g8 UV (53130 (o Audogase (SR UL 01 (g Lauas | S Tl oY

o0 Olatat_naa3g (Rasic and Kumann, 1 983) Bifidobacterium s sax

e Liouad ayginllg dygundl aatult Alilull QARG ESAPY Jidy QPR PRUVE

B (o0 Lagos Aastolll AL g bl (pme gl Lgud 159 Ly ISy gubtliill

G115 At Lot Jgutdl 58T (oo L 50 0 LaS L3 ¥/1 Allkally Lgu® Al Culniadd

LN Cilag s Crod o (yund st 5 DANNON 5 YOPIat S s dusts St

.(Hughes and Hoover, 1995) it & sull dussntl dacial) Aliluli 5 ekl

Cvo chgutad Ty gowa OIS ALY 3 paduilt LAY (B Bifidobacterium passuds

@i (Collins and Hall, 1984 and Misra and Kuila, 1991)  Lgus Sttt
s 10NGUM ¢ DIfidUM 19381 pladxidy sy sag Bifidus MilK Gutaadt oot
fi b (3 g1 3,028 (i) B39 (o0 Lo (359 ) (ot Bt ALY Jputoally piay
A B0 pad yadnin (oIS aie Lubud (o2 M LS putdnliuny 929 Ultrafiltration
e a3t puialy 10 o a1 PH (sutazy (gl gty (Sigiul! J-B (o4 4 duolnl
by 8 s BifiduS-aCiOPhilUS (ot Lt aiaowe il gs it puanlas dis puday
il (s nS) Adainlt 43 by Gl B Mil Mil g et 8 Cultura
Bifidus-thermophilus ;. Laiss .Lb. acidophilus 4 Bif. bifidum sa aists
Bif.  IoNGUM (s gy s Bifighurt ety T R
i A .03 O (s (Y S Ay Str.  thermophilus o
Loale AN ¥ Sl pluteiuy @il A3~ 519 Bifidus-acidophilus-thermophilus

w.uamuuugusmmapmogradem&,.:w,mm
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@k, Bifidus-acidophilus-pediococcus s, aadgs eiliag . tadslgs dagd

A8 gLl SIS g LT otk 8 "BIOKYS” (6 stans faad Lt

potad 15105 4y aTSbigutui i duads A cumay (5,201 Gl 0 00 @ 01 Le g
JE s Aad (TaMUra, 1983) 4 aSlagutudied iy gas Jatse e ostgint
JI5aa 19 BuwSH g J BT ducuainie gas Jolae zlias Bif. Jongum
MRS iy Qs Alilu duauadtio di (b Sl 518 Auais Sy S o aitieil!
SLATH Wb Jgmiaw Sillied! IS pluseiad A21SS o) W1 1arge-SCale 5w $gtuwe ie
o0 1S Lse oy 0 (-Sag ¥ ! IS (e Lyl sleas () LaS bk U5 e
Juud @3 o3 > (Modler et al., 1990) iteut amdt La a3 gune pd 265 sllact
2 gLt aitSal ( Ventling and Mistry 1993) z el uats adeq .4yt eits
e s At A PRy Ao Bag 93 A ygunll @ els (it
S 55 Ay p O e donsd 3 @3 Ui 3,8 ) pltinid @3 cues Ultrafiltered milk
£ 19801 auots Bifidobacterium ety pa @i v: 0 laggv: £ 91: ¥ g1: ¥ auilgs
St ALY St e i€ 45 Cillawwge oo Gt 70 Ay JONGUM 4 bifidum
0,00 PH 3ty 70,1 J g .81 A5 Ao ganmll SailSg S faaddh Ve 2 Ve (s il gt 53
ity e p10 5l (o] Apadaiil At Baly 3 Oy Buic o3 Jf iondt sk g
A gaonl) @ty paduie (o FUSY pudeiug oo oSy dild Al ga>
o e g J ot ( ANONYMOUS 1996) s p s i aat 33 g
olegd) LActobaCillus (s oM (e St aeg 3 74,8 (gt Jilu painie
ol Il LA (S gion] i (S 9l st (323 DifidUS ¢ acidophilus
e A OLaN S pdandialt sy pliieiad 13 Lyt . Prebiotic ytas Oligofructose
ul g da bl ol 13 g Al Jalas ¥l ya s ety Sy Peanut  milk

.(Murad et al., 1997) usett ot s Bifidobacterium
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ane Jod (ros (BIIfTUL) oasag Bugantd uosts s s gutts o3 2t
o 989 (Chernyaev et al., 1998) aug 4 Ekaterinburg s.u, a Prioritet
AL @3 Tl K8 g A gSLAY (e ALY 009 Ay gunt) Aachs Sy padie
058159 aladio Ci¥lne Bl 3 @3 Caom ko I Buol-g g y (8 (olone (S9Tuns e
529 Loud aguddl padnIl ol o HS35 0l 9ot by y 5L 00dg . mually Sl
ALB18 Ay guond) (HLasts Al (pudidus Cpamiio g LY Ling! datutdeid oSl e Kefir
e Lysist Lagils (Molokeev et al.1998) Lags i ottt oot Yoo
S 39S aull sa—as-9 B-COMPIEX ural s Lagaot 5 3 o nBSUgut sl
SL2G (S gionll Lagrlad (oL Linblona gy M Butd iy 33 (59 cotig y 2019 laliglontly
O 2SI g Sl da 3 e Ll Uali | gla! Lingly u y11 1y oSS0
i 0 e A B LS, i) A ahalh ot Gl o

.(Zubillage et al., 2001)

(45 519 Ay guanll Aastall Al LAY le Ja2d AESIAN Jlo o] jualily g
gl B elalalally AN (pe LRI dis (ol (S9-Tiond (5 pi] ilopnliie FLi|
Ligss dachit S¥Oult Alawlgs nainilt 3 g (RaNI and Knetarpaul, 1998)
e _suacy daiall a0 ;i1 Chickpea flour ¢ Pearl millet flour e o gt
S e¥me o ol Kigs Gl coag (039 JSI 39) ViNs Vs ¥ Ay 7 jlall plalelalt
a0 da 20 el S a gt e Yl ity o Mg LD, acidOphilus
2 PH 1 gataiit Jaty .E. coli y Salmonella typhosa , Shigella dysenteria
~Aggzond) el il JoLiidh £ Lad 5f sl el (e g2l 08
Crualis Soie AL Ay gunt) Aactall dgaigh audht Silagals zA Jades
O plaiid azitset Ji ( Sarkar and Misra1998) Lags pia ottt ottt g stss
«wasyLb.  acidophilus 4 Bif.  bifidum a_sautgss ) saii

iuas 3 sy Propionibacterium  freudenreichii subsp. shermanii
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achill Janlly ot 3az2 »1g (PAB) Propiono-Acido-Bifido milk  e—uls

WL B A (i 9 Y Allady ATIA] Las Sulsanll Ao 989 Diliiually Ay gusnl
JLoaf e oot (1 231 caasmds ity LACTOSE intolerant 53831 dsulus
LBy ol Guith e (Sl ) ZUGY Soumdt Sty i Sl (e Silaust gl UL

S5 A BlB Ay guml) A —acliil Ay BT Gl (o o iang

ok ke LY Jlaal (o pltieiud aitSael ( Abu-Tarboush et. al.1998)
w13 Sg Bif.  Difidum (e (ot S putdiisd i Ay gunl] @13 oo
ot (e Bl YL me gL 0 -glal s B, breve o Bif. angulatum
Bl iy L Jlandl (ol (ya_paeill cylth 8 PrOteOlytic activity (usg
Jlandl pad (8 Buogr S utas Lyguo Beshall ¥ Sluld Aggundt 0 peli! Al J1 ABLSYL
53 cggunl) acts giiaS Butter milk jasitt yaddt et gLasy atgins b5
s atga Juwali Butter milk 1 pusciu oo<at il (ErvolDER et al.1999)
TS gutosedls 4B (45 G 550 0 Le S99 Auasda ALIAE Hge) Adliall
(Vinderola et. al.2002) 4 alyas autys a9 -zl 4 Lb. acidophilus 5
5925301 ¢St (KCl NaCl aatzintt slalus Y it a2 (e b yonlh ibigiioud
(aalall 31 g0 ¢ JLAT Il g s pmanllg s phualt Sikigltd Bl ¢ Joiaud (U1 ildonld
o Aactuiall 0959 il (sl (Asobuall Silglllg 59119 Ldiilallg atgh 00
TR V1 PR ERPL . % GHP- YU 7'y W L E—
o) Str. thermophilus, Lactobacillus delbrueckii subsp. bulgaricus and Lactococcus lactis
Lb. paracasei 4 Lb. casei g Lb. acidophilus L. asstati iy a3
i e Skl el i 23 A Bifidobacterium g Lb. thamnosus
anlt (padd AL g ity ealall 3gwe ol BN S gl g 108 . WGSLS a9 4GS
Lugus dachall Ly a3Salg SLISHUI (yaas 1y 0358 943 Ao Aonudlg 5y um D001 Sl
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St9lt Laiss SHr. thermOphilus aygus e 2 uaydal Hliaah A2y 1555 Loy,
30 glas W s ,a 0

Agund) elll 059 g0fg (S3ly 301 ¥
Probiotic yoghurt (Bio-yoghurt)
Ol o QTS gt s A 2T N £ 41500 phtiuiad Lo~ 9192 uilS 13
Sllatd paseid of 31 ( Schuler Malyoth et al.1968) uy e chiy peiats
oo Giglat ity Biogard starters ey wiasi e 58 -illg Ay gunnl) Aectlll
Streptococcus salivarius subsp. thermophilus; Lb. acidophilus and Bifidobacterium bifidum
a2ty (Ruppert 1978) 4 ( Kisza et. al.1978) atauty; lgatsiniud ¢ 7314
At MO S35 (roe B39 el gun gl Aoean Ll 1Y glond o e lgin s
U poran e Lgie AT
Dolezalek and Plockova (1981), Klupsch (1983), Hansen (1985), Robinson (1987)
and Misra and Kuila (1990, 1991 and 1992 ab).

ws3by JiLb. acidophilus vgzag ang Bif, bifidum Qo) Silad ol waly
AR gl PR AN i (30 3L} gl s Sl 1 ot
ELESHN > (14 74+ £33 3 2y Rasic and Kurmann (1979 and 1983)
Adganl 9ol Ao 4T Sl ity plg il (5t (L)
A5, ALY Alyglo dlaas 5 g alall s uelic (15,9 POStacidification
{(Klupsch, 1983) atalt asesgy

OLAY1 o Ly 2achtll S Sl P 85l B LS gl iy
Aygus S ina o1 01 YOGhUM 21y g 2 gt izt s ol e (LS 1319 5 pmaduit!
OlaTY! Hakain (,8 0150k 9l wSaly &0 Agunll Attt S¥Maudf ope S gl Si¥uneg
At a3 31 gl (s e LAY Sl LA D Sl
Gihig—ioneg Blal) il gan g 3 g<ill A ganll gl 3150 gl LaiShgut




a AaTl IV aitaig il B CruuSHI
(Ishibashi and Shimamura, 1993; Medina and Jordono, 1994 and
Lankaputhra et al., 1996).
LM & ygu> ot ettty ( Lankaputhra et al.1996)sLa e s
it i g yubosgh o uST (9989 (iaaell 3959 -8 (ya 3TN IS 4y p3SLigtadisdll
9 el Tglandy @) by 2Sksguostd) 4 (pe SYD T Gl Jguasell ) dul )t Sdio g3
Bif. o Bif. infantis 1912 @y =Sk a3 e Aul it cibiant tais H202
Jani ol cucliaid Bif.  pseudolongum 20099,  Jongum 1941
-8 AJUCES —S gotitiniud aitSay @astaie! @i el Ho02 g adlakt i gt
Al Sl

Hactul WL slael 3aky5 of (Dave and Shah 1997a) Joww uay
PP VRECTRTEL, T PRPSCNIC LTS SEPVRVITEUPICOL N ) EY FVes
gt gl siSals g 99 3,505 LD, GCIHOPHIIUS aygus o i w29 5 wisals
LaS 019 gl Sl i o gy g 9 ol Bifidobacteria canatis s 8
DY IRES I 1 KPS WL N URIE S (1T PR WES PRV IUIICH NEPPY FPVE S I
£19—3l Aygun Bl (ot J—ac Lyguom A aclall DUl g Sy9—E g0
- st o g Bifidobacterium guasu infantis . bifidum . longum
Y S (e A gundd et Jaall alaiatt B-galactosidases cilagyit z 9 5
.(Shah and Lankaputhra, 1997) 1, xiSuguad

O (oS S ) 3Tel) e 5 g€l gz putdeiod OF I} i 91 (05 L)
Sl &;I—.lﬂ: KWL 7S SEERYWEN || SPVARUIPLY ) W VNI SR ST s> X )
L pLd 3 &l pill g3t sogl LS .(Dave  and  Shah, 1997b)
s S Cysteine gt i ols ( Dave and Shah 1997c¢)

ayeus i ae Loyl s I 238U gt J1 ABLOYL (Saladt (3l 30 ssalas Sals 3
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a3 aiiSaly ( GOmes et. al.1998) Huil LaS (ygum Aactaht ¥ Mult amiglg
1S g 1y a3t gocdt Milk-hydrolysate ot cdtisis pluseiuds ayguontt
o8 Ly 2 TSL gt Ay gund (yunoedl 9.8 Jad (ytclunsualt Sy 19 -LD. acidophilus
) 2Lt 35 w0 4t (Dave and Shah 1998) Jaw uats wsatayn
el (et SIS oMl 0 IS g (38 yriil (359 ot 315 0 g cinl
A ygun Lo ouiwal) 28LLYL oLBgT g ACId  casein  hydrolysate
ot o oty Str. thermophilus ¢ Lb. acidophilus euis y aiStgaga
JH (3 3G (gl (3B g s O3S o ALl Ly TSLagut il Aygus 5 yutBe Baly)
CYO - PYOICH VL PP DY RISUPPHIE PPPERCH Y VP
e LB 1 38 gl 35500 ool gally onfo Subn B )3 (-6 Lty
o) plubieanks g gl ettt (83 M gL asitsel ( Misra and Kuila 1994)
o Aebu il 3 %90 e bt Jage Sus 711l el dilall odalas Juas
198 g0 eSLag by TSk gl (50 ¥ 2 BiOGATd At 8 2y pO20 - ¥Y U150
coniisgl w3ty LD, ACIHOPAIILS cre 71 aitlus @3 Bifighurt asts a Les (11 )
(6 JSS) Acbuall ady pal Lasds aut )

B plaRy A AgSLAll ,iliany pgcull a ol pasdll sigw piidl ylal 1By
& 44 3t .;.-.3____‘|),____¢,|1.“dﬁ1 M URSTIRY
.Bacillus cereus 4 Staph. aureus 4 Shigella dysentaria 4 E. coli

Y ALY Ly 4TSk gl (3ot scS3loll AgaS Baly) AISaY A glone 89

Ligu Aachill S Sl 193 (sl L Joass 70 Jibay 5313 341 3mtd miS3Ls
Lai . e JS) as dgls V- "\ Jumay (EI-Nagar and Shenana, 1998)
galad! 0l (e Aggusndd asts b3 o5d g of ( Ghaleb et. al.1998) g uasit

Jtlas Lol e Bif. DIfIAUM e 5 9-3m arins ¥ Ao wal g 7AY0 9 583 70,0
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Salajh g LY agaLitl S glonl! (e doputall DIigh gl (el (46 9 . 9 3kl 51
(Aspasia and Robinson, 1994; Salama and Hassan, s Lises et
1994, Samona and Robinson, 1994; Shah et al., 1995; Marshall,
.1996 and Kailiasapathy and Rybka, 1997)
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Table (5): Bacterial population of bifidobacteria after 16h of

rowth in milk under different conditions

Bacterial population (CFU/ml)
Strain Milk [ Milk +rennel | Milk + laclale | Milk + GDL
B bifidum
R053 4.0 x 108 9.0x 108 | 6.5x 108 1.1 x 108
R054 50x108 | 7.8x108 4.1 x 108 4.6 x 108
IR075 49x106 | 28x108 7.0 x 105 1.7 x 10
R071 1.8 x 108 24 x108 2.2x 108 1.5x 108
B.breve
R019 1.1 x10° 1.6 x 108 5.1 x 108 4.1 %108
R070 2.2 x 109 1.9 x 109 1.7 x 109 32x108 1§
R170 2.6 x 108 2.2 x 108 14 x 100 1.6 x 109
R171 9.7 x 108 1.5 x 108 9.4 x 108 2.7 x 108
B.infantis
R031 18x109 |9.8x108 6.2 x 105 3.9x 107
R033 59x108 6.7 x108 8.4 x 108 3.5x 107
R034 5.3 x 108 1.6 x 108 1.7 x 108 4.7 x 107
B.longum
R023 1.0 x 108 1.8 x 109 3.6 x 108 3.4 x107
R046 3.0x 106 4.2 x 108 2.9 x 106 6.9 x 108
ﬁoeg 7.7 x 107 1.2 x 108 2.3 x 107 2.8 x 10°
l R174 11x108 | 23x10° 8.9 x 100 1.9 x 107
R175 1.5x 108 2.2 x 109 6.2 x 108 9.7 x 107
B. animalis
R173 [82x108 [18x10°9 [66x107 [3.1x107
B.adolescentis
RO17 2.0 x 105 1.7 x 104 53 x 105 3.7 x 108
R021 35x%x 105 1.9 x 105 4.4 % 105 7.3 x 10
R022 1.1 x 104 1.2 x 104 14 x 104 2.7 x 104
R024 3.2 x 104 1.9 x 104 14 x 105 75105

Values are means of 3 replicates
Milk + lactate: pH of milk was adjusted to 5.55 with lactic acid at time O h.

Milk + GDL: pH of milk was adjusted to 4.65 with glucono-delta- lactone at time 0 h

Milchwissenschaft 50 (3) 1995

Jlall
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Figure (6)A: Mean survival of lactobacillus acidophilus and Bifidobacterium
bifidum in fermented ice cream over 17 wk of frozen storage.
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Figure (6)B: Effect of frozen storage on B-galactosidase activity in ice cream
fermented to pH 5 with Lactobacillus acidophilus and Bififobacterium bifidum.
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(a) Survival of heat-adapted (52 C for 15 min) and control (unadapted) L. paracasei NFBC 338
in MRS medium at 60 C. resultsare the mean of duplicate heat challenge experiments.

{b) Survival of heat-adapted (52 C for 15 min) and control (unadapted) cells of L.paracasei NFBC 338,
heated in RSM {20% W/V) al 60 C Results are the mean of duplicate heat challenge experiments.

(C. Desmond et al. Intemational Dairy Journal Il (2001) 801 - 808)
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Fig. (8) Technological factors influencing the functionality of probiotics.
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Table (6): Mechanisms of probiotic functionality effects

Mechamsms of functlonallty

Beneficial

Control of rotavirus ancq

* Control of ulcers related

Clostrldlum difficile.
i
Helicobacter pylori

IEtlmlcroblal activity

* Antibiotic therapy

*  Treatment of diambea

associated with travel.
Colonization resistance *  balancing  of colomc
Immune effects microbiota.
* Adjuvant effect Vaccine adjuvant effect j,
* Cytokine expression -

* Stimulation of phagocytosis by
eripheral blood Icucocytes

* enhanced immune response i

[[* Secretory IgA

* enhanced immune response ]

Influence on enzyme activity

implicated in cancer initiation

* reduction of fecal enzymﬂ

Reduction of serum cholesterol

Enzyme delivery

Amelioration of lactose
malabosorption symptoms.

Antimutagenic effects

Antigenototoxic effects

Zubillage et. al (2001) : et
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(DAPI and lodine stain, microscopy cross section, thick 260 x and 725 x (uppar panel), 725 x and 1450x).
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PROBIOTICS

« Exogenous strains

« Known health properties /
« Immunomodulation potential

« Specificity to individual hosts?

« Colonisation? \

PREBIOTICS

« Proliferation of endogenous
strains

 Effects on the microbiota’s
metabolic activity as well as
population dynamics

» Specificity?

« Oligosaccharides - relatively
rapid fermentation in the proximal
colon

INTEGRATED
SYNBIOTICS  |m==b|  SyNBIOTICS
* Synergy between probiotic - .
and prebiotic effects in the * Specilic synergies belween
Gli-tract probiolic and prebiolic
« Limited dicity of ingredients in the Gl-tract
lac o « Prebiolics that additionally
MM.VM;. c for added probiotic protect probiotics during

manufacture, storage,
formulation, and intestinal transit
(carriers/encapsulation)

« Controlled, site-specilic release
of probiotics in the Gl-tract

» Larger, more slowly fermentable
prebiotics with SCFA production
more distally in the colon

—>

EVOLUTION OF DEVELOPMENTS IN PROBIOTIC/PREBIOTIC TECHNOLOGIES
Liguo Aegautll Cile glaillg Cilasuilig S guadl el B gglatlt :(V) JSi
Attila — Sandhalm et al. 2002 : yualt
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Mount Elbrus in the Caucasus mountain range is the
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Lactobacillus bulgaricus, Streptococcus thermophilus
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General pre-treatment for cultured mik products.

1 Balance tank
s Mik/yoghurt 2 Piate heat exchanger
s COONNG MBAIA 3 Evaporator
——— Healing media 4 Homogeniser

§ Holding tube
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Combined incubation room and cooling tunnel.
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Raw milk Traditional preparation
\ of bulk starter
Pre-heating %Jiﬂb Skimmilk natural
65-70°C reconstituted
Hdmogefiéétior{
175-200 bar
Heat treatment
90-85°C/ 5 min
Gooling Incubation ~5% .
22-25°C grains/~20 hrs { Washing
Incubation Straini .
2-3% /~12 hrs training Kefir grains

Intermediate Bulk starter
cooling 14-16°C filtrate

Ripening s Alt. CooIing

14-16°C /~12 hrs ~10°C

Cooling

5-8°C

Packing §
4 (@ Surerpo o -

Cold storing rev usly s

Typical block diagram of the various process stages in
kefir production.
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! 2. Cutting the lop
Incubation of traditionalty treated
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