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I. &

W& f+ Phoeniciadl ] o] ARE BT FaAGAA Feiso] FF5F FEAGe2 AdHY e,
g AqAHez o X7 9o A8t 3583 AchKosikowski, 1977). Metchnikoff(1907)
{‘_ﬂ}“ ZFUFEY ol =4l M MME Ex7t FAHI FHAM Fgo cle&vtx FAs
H22 BERFY &80 AR Fdsidn |tk & FERY 802 Aol lactobacilli¥
P AA M-S FIHANIEEA FaETe] AEHET FIFY tAREE o o8& o7 Ao &

2 5 Aoz FFs4d. B lactobacillis FWEEFS ooz fXded FoE S 0.
oldl FUTEFY 232 & RS M FHd HolM g8 F Al\— lactobacilli] F&°] F838
thAlm, 1991). FAbdge] os) HFe NAYY AL S FANAFE 24ZFE Al /8 PlA4ES
qAstd Fo AZE FAAZ B ohleg JAAAZE FAAAE oq;ﬂ?}z] Y715 E A
de Aoz <A Utk AR ARy AU olAEFEL Aoy FA4A] T T Ao 7Y L
doivig 4 Sloh AUl fa) vl Ee] FrEA £3tE oy BR vt Fo| F4e] Yeyh o)y
& S g o 2 ABAZ ZAFAAN AHEEH o H AT LERY HA BF
5ol gt

°l>l rﬁ i to

H

g
, LB, VAE, A9 9 w2 Fert ddd] gou, AFLAAEY FFH
2 3A U= F 1o Table 194 BE v} iR F, 1982).

Alm(191)e] ofstd LaF A= AHEHE HATE Table 2014 B upeh o] F 7lx2-
UE 7 e R AAE 9 $RAEEY 24, 23 44 2 V15X 32 /15 Y, §
Aze A84 ZATo2A oy & diF Aol Hojun o Tedte A Y7o
A A7l fU4E &5 S e FFHEIT

m 2Ry a72352 25
1 g EFo fz= 93

237 @A RATY A& B B dFIF olFoj At (Pacini 5, 1979 Besnier 5, 1983).
STEEE AT F EHA Holgle L bulgaricus® S thermophilusE& #9139 0 vi(Salvadori
T, 1973), 3~20/0¥&e] Frol 9FNA dFo] STFEE 100ge] MPeE L bulgaricus 9 S
thermophilus 10"cfu 1543 ¥ F vpAlet do| BelA L bulgaricus S S. thermophilus® 2
8% tH(Bianchi Salvadori &, 1978). Goodenough$} Kleyn(1976)2 rate] S T7E2EZ #el % rats 3
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2ated §f, AolAF, AL AN A, Yol A 1A1zkate] 107cfu/me] FArFo] AR LW, 4o
A HE 243 Fo 107cf/m, FFAME 3/ Fo] 10%wmnert ERAHAN 2 Aol Agel
g Hxp gaHeE 48 Vel Pacini $(1979)9] 23 9tH mouseo] 30U &5 23 1
el LFEEE ZA F4% d F4 Fole BPeAN WEE 1gF 10cfu® L bulgaricus7t 82
HAth, E£F germ-free moused A L bulgaricusE Fol@ A% Fig. 194 B uled o] Ao 2
ARE A B 4 on, Table 3014 By ubs} o] L bulgaricus®] A% AR e I A
ZEe Roz vEIRTHBianchi Salvadori 5, 1984).

oldl $olxje] Algol L acidophilus NCFM3 L acidophilus C-288 H4% A L
acidophilus NCFM®] 7 $-ole di=F o] Hate] 143} 796l B9 U9 $d o7t ey 149
Fole A FUMetATh % L acidophilus C-28& F9% A% 39 198 Aol7t sddey
748 HEe 349 718 A tHGillilandst Bruce, 1980). 4AgAlA L acidophilus® A4 $#8°
el B, g Fo $HolA lactobacilliZt F7Fg WHA coliforme}y}t anaercbic lactobacillis= &3}
2] gkttt AR FHE FE3 Fo lactobacilliz= ZA8HoHGilliland T, 1978). Lidbeck %(1987)¢]
230 o]3¥ Fig. 2014 Bt uish o] AR AMF 1090 A 743 L acidophilus NCDO1748¢] 1
Mg 5x10°~2x10%fu GHE LEFE 250my F 23] $4A FH, FUTFEo) ¥HARAY E
colit #4% W3 lactobacillis F5stdoH, FFL ¥F Foe oA 98 #5202 d4540dn
sttt =3 Anmé F(1995)2 Table 49¢ ol L. rhamnosus DSM65948 moused] 3% 200m4 %
o8 dat 79 Fo] L rhamnosus DSM65347F &894 S5t Budgdd. Johansson 5(1993)
& Table 5614 HE upgh e lactobacillizt 5X10%fwmte]l §ol & AN&EE YU 100me4 1043k
T8 24 333 JFoAM lactobacilli7t F7HE A& B3, Goldin $(1992)& Lactobacillus
GGE Fo % ZH3} Table 661 YeEld ule} o] WA Lactobacillus GG7t A& AU

2. AA}

Niv $(1963)2 4 ol3t9] 459 ¢ ojdolg oz RF2ES FAAE HEAA FJELS
ZAbEE Y S FEEE 100mdd 3% 33 Bgdlgen AT neomycin-kaolin-pectin § A<
(neomycin sulfate 50mé, kaolin 15g, pectin 0.3g)& E£A1Z A3} Table 7ol R ulg} Zo] 149
Al 39 Atold] HEAS e QTFEEE ELF Ao 2190, AAE BEF AL TH
o]tk Salvadori®} Bianchi Salvadori(1973) AUE WAL= &F 250me] RFBEE 45 E4&
ANz A FNESE Fo] E coliE ¥ FF enterobacteria’l #AHRN o F24 FAFo] ZE Y
I B339 Bianchi Salvadori %(1978)e] &istd 3~20/M¥#H e fHobedlAl I bulgaricus®t S.
thermophilusE 2tzh 10%cfu¥ 1543 24A17 F3 FUFE Fo] Z4FH bifidobacteria’t Z27H¢
YA enterobacteriat ¥k ottt

Fig. 3& Hitchins 5(1985%)¢] Salmonella enteritidis® ZEA rate] $H#9 LTFE2EE F4%
4933 $40TG SF2EE FAG FolM AALge] A Hg oyt salmonellosis® WY S
ARt =8 AREET FHEAMNE Table 85} Table 9914 Bi= uls} o] $58 FoAg Fof )
o] R FEEE FAY 77t S Busigd.

E¢ Hitchins 5(19857)9] 2.10) 9)5}W Salmonella enteritidis& TAANZ ratd] 2zt 793+ ¢
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99 989 QF2E QFEEY 24 W QF2EY QFEZEE FA% I AFEES 87

FAG FoA P&gol /M =tk L bulgaricuss anti-E. coli enterotoxin 88§ YU
(Mitchell®} Kenworthy, 1976), In vitro 282 #d] 238 S. thermophiluss HA T d& Ag
A AAEFE JeE A (Dubois 5, 1982; Pulusani ¥, 1979 Rao %, 1981).

% g9 WAL FA 4 od ¢ AP 4T & dE RO FAA doh
A7 YLEH Ut B BATol GFY 4¥e Fdel 2 J1Ae wHaR

& o] FAT. dwry oz ¢4 FAAFHY FAE F A FHAAN 4HE 5 QU

A FaAds g3 AFAHY BAY dgoEzZE 4S FLAIE R BA T

1) AFHA #A

&3 HAad e TEFAEFTY FAE FAToU HEJE Fo dFIF dARY F4& A
A dAEE gIse Aoz 433 At RAEY FEAE AFAY AEA ZF £ de A
o2 Jepdti(Kato §, 1981 Kato &, 1983). =] lactobacilli] MEHEAE AF7t Qe Aoz B
2 A HBogdanov &, 1975). Friend 5(1982)2 Table 109] velu} ube} kol L. delbrueckii subsp.
bulgaricus®] FFA@AA 2 SHE 43 AT S84 FEAME A7 dFHA ko Eof
B84 REAAE ¥/ JAHKJY: Busdd. E=F olgs AARE  Streptococcus
thermophilus$t Bifidobacterium infantis| M= 22 Z 37t Jepdth(Friend 5, 1982: Kohwi &, 1978
Kohwi &, 1982). Z13|\} Ayebo 5(1981)2 R F2EE FAX3d dialyzate$} retentated] wdle ot
ETE A9 A7 dialyzatedd A= 2237 Vel retentated] M E A7} vERYA gttt & o
AYAME 12,0004 1400082 FAA F4-& AN 1 o5t ExAFE 71 EAM &35}
AAFHAGE & 4 AJh FFHoe2Es HEHEZ Y peptidoglycan®] muramyl dipeptidest 21 $ =
AEol & dAstE AAE L3 ez QAR E $aA Uth(Penn F, 1985).

Reddy 5(1983)2 Swiss mice®l Ehrlich ascites tumor cell& LA #H 8 FE2E, 2§ AL ELe
A, &9 APFAAHE Table 116 Yepch &o] dAEFHE 2FZEqA 4538 A4 vegdod
o AAE F9T FAME At AHHA @i FAF] I FGade drRdE st
AHE AT F71dee 2 At e Ao gEA Utk & Qo] AP dHE HLdE
F7h ARHA G Aoz BaHU F7Ie T4 Fig. 40 vebd ubs} ol 23 A}
M= H3E veldlx gskt

o fob 2

2) 87439 A
AT Ao BANM FHHA H2FYeze ANAAMY carcinogens] Aol wE T o)}
% Ale] EA3+= procarcinogen® carcinogenS® WY AF)E ZHE mAe AAS
carcinogen® &8t} Aoy EAgE WAEE Aot oyl BAHE Fiz:=
reductase24] nitrate reductase, azoreductase, B -glucuronidase, nitroreductase 5& & 4 It}
@ bile salt7} 23 FEAE FA8 colon carcinogenesis® ZH4< 3 ¢S fsEH FAFL
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S8 aste By L JAsE 8E ¥ Fig. 55 Lactobacillus acidophiluss] 9% ¥rg-2}
BeF 3 tHFemanades$t Shahani, 1990). H< 14U Al&e] W3 E Fo] HAAF Cole ¥
(1984)2 Table 129} Zo] W)X 9] B-glucuronidased] #Ao] AFEEE FH9T FolA 71 Wi
Yeld 43235 2 asigd.

Carcinogend] Fo @AM E AAE 7122 WA FAA% FAFo] carcinogend Fi s
Rog FE3n vt o8 g FHALS carcinogens] EFHY ZAF e 2F4 mek g 24 Jeido
EF 920 dojus $739 A FAE 89tk Fig. 6& L acidophilus$t B. longum® <37}
2] carcinogend] &% % W& pHol W& F&H&2 vEld Aotk AT FF, czreinogend) FH
2 ¥kg pHol ol F&F&o] T AL ¢ 4 Atk Zhangd Ohta(1991)e] 23td ola|g FHL &4
314 BelFe Ao Axye &4 3= peptidoglycand polysaccharide?} 713 483 488 &3
3} Ao @A U

]

!

4. 2 2HEF AT

LHEFAFY 4o FF ZH2HE FEL T2AUYE B I35 B 1A HGrunewald,
1982; Mann3 Spoerry, 1974). i #FAE FH2HE #5732 HMG(hydroxymethylghutarate)o]
ol%t actateZH-E]9] FH2HEFAY Ado2 HAYHI|E e EF Ca, lactose, orotic acid ¥
o] FHLHESY A& AT FHANVE Ao FEF 7S HHAA Fdvh. = RAF
o] FFAE 2ATFALE WA At #3}E BAFGuEN AWy F£E AG@de A= ¢
o}

Mann¥} Spoerry(1974)9] B 3ol M= Algol A Lactobacillus spp.B2 WEE LRASE FAT 7
2 83 FY2AHE F£F0) B2, Tortuero 5(1975) Holalo] L acidophilus® 4% A
iz ¥ded BF ZH28E FE] ¥A vERtn 2a8sA. L acidophilusE foldlA F9
T 23 5 ZU2HE £F0 Faslgen, giaHE F& W lactobacilli®l F7t4E v 8y
O} (Harrison¥ Peat, 1975). Mann(1977)2 Ao A =d AFE UE AFE2EE 2 E= 444 1297
FHAZ Z3} Table 13814 vebd ute} o] HF ZH2HE £E& 1693 209 Abolo] H22 7
A23tR e 289 olFde 4HY FELE HETY EF 124 EXHE UE RF2EE FAE
47 4% Ed2HE T2 4% ¥4 gojzen, $/E 4T A fole & ¥zl gdded 2
Ol EA SFEES acetateZHEH FUAHEWA BosE hydroxymethylglutaryl CoA reductase
o AL YAss HMGZE EA%da Fas¢t.

T3 Nairs} Mann(1977)2 albino sprauge-Dawley rate2 A8& A7 Fig. 794 BEE ubs}
Zo] HMGZt #+d T4 8F ZH2HEFEC) AEL ¢ & e 2 23 HMGE 8%
ZH 26 &S A e YA Basg

% EAFY Frole AU aF2Ed gt Zag ] ko] uH s ZP2HES
FEo] FAHARLY, EF triglycerided £&F& 37 2F 43991 g L acdophilusE
BEYE HE ratl A S99 AF FHERA FL R T v F FH2HE T FA2Y
tHGrunewald, 1982). 1699 #S 94 & oz Hx YFYLL 1% Aol §iE LF2E
750gE 3HF 33 FHINDT U 1R G YukA g FFEA o)F 1FLTE 250mg] @ALEFS 7
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33 FFsAes a2 F vy e FFsd 3PS AAE 2 RF2EE RAE FMe F
H2gE FFo] #irIYen, QaFEESG LEFE FAF  FoixrE  HDL(high density
lipoprotein)-cholesterole]  &71819 0™ HDL-cholesterol/total cholesterol®] Hl&X ZF7FAh
(Bazzarre 5, 1983). Gilliland $(1985)8 L. acidophilus7} 234 ZH28H&S F480a 213
o}

Akalin S(1977)& mouseS WAL Z YR, AT EE acidophilusR FEES F§ A3} Table 149
A B ule} go] 8% ZHAHE £F9] acidophilusRTFEEE F9§ FoA 7% A vy
De Smet %(1994)2 BSH(Bile-Salt hydrolase)®] ¥4-& 718 Lactobacillus spp.7t 8% EH2HE
g AN 2asten, De Smet §(1995)S £ BSH 84 WEF4e 4T &l
o F3F3Hck Toit 5(1998) AR A Eejg 207F 9] lactobaciliZ ¥-H 3% ¢ BSHE¥A ]
< FFE EYstaen o 3% EHAEFE F4¢ BF Table 159]4 B uis} o] F FF
2H| &9 #Fo] #A2EE ¢ F UAdt

& dFAEC] AYFES ol 43y AFE2EY AFAENEH Yt B dFE £33
o, 29 B AFHAEL folE ez HASAY. olf 47 ZEHd 93td L acidophilusg
HMg Ao A2JEA AAHAJARDeeth, 1984). Ratol Al 3% SAEHFE H7stn BE, 7
2 vl g ZEFg 49 2 $RE UE 8FE2E, g8l o|lEE 4 FAARAR HolE 457
5393 A3} Table 169 BE ulel Zo] FAARZEE QTEEE Fo8 77 714 58 AFS
AAHRE Jehlidlon HAAFor QFEEE FAF 7 $4E Fod8 FRO HFZAEH} §
% Aoz ey tH(McDonough 5, 1982)

Wong 5(1983)& ratE iAo = 457 AT d3} QFZEE FA4F FoA 85 F4%
FRG FAFS AARE L0l T ALZ Yt 8 949 aTF2ES IAFL 1%/ BT

2 A71eto 34 FdE 78 398 AR $9en, R0 S thermophilusE A7}l
AE fARE AU veith a2y o] Fgde A7sEE T4 10cfw/nl o)de] Hojor Ay
o ZF47t AAHUY =T $Ho FZ o2 [ bulgaricusE A7MS A= HFEAAA}
ARHA Fokch 2HEZ S thermophilusvt rate] 7H3 58 AF2Aa77 Je Aoz By
t}. Broussalian® Westhoff(1983)% ratE WlAo 2 357 A¥S AAdgen SF2E9 28 17
I FRE BHE 79 AT E2E §& F9 APt S48 FA9E FROE 2F2ES FAq§
ToAA ZBEFZEHATE SRR A 1FUS LFEZEE Fo4F Fo] nste] go] Hag 2 o]
g #9% 7oA ZFFAAAI ST a8y 23 RF2ES FAE T 9L 2
Holg Fo% Fo AT 2FE Uiy en, 3FAE BE $AMY AHE YU o
He FHE F98 FAA R 2506 HAF fEEE F90 A4S A BAY Qe RoE HA
Hen, 8T2EE FAT FINE FA4F) g FFEYZo) g3y Aoz HA U} Vass
T(1984)9] Hae] 93E AAHA @ud, AW, BFHE 5o JUAE BUsA A s ratel A
Aol, $, ATEEE Foi S, HAHNEHY N AFZEE FAgH 77} 1Y S489
on Aolig FAF F7F AF FA U
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V. 2Abd<) pHe 2FAd ¢ WA

Probioticol At&HE HAEEA 7tAkE A& Ax AR AgY A ARIFFLE EA
o 3o £ AYHoZ {4 7S LNV AANE A% &7 FFlAM dobdel 2B o)
o] 22 = glojof #oh 2 Aol FHo] e aRAM FAsn AFY ¢ glojok Tk A}
T AU UAE FFo) WA HoR HE ARG WA Hdd vdEY g 2AGE A7)
F71 sk YoM e gaez 99 pHE XHsY AR H2& AASY lysozymedt & U E
AEYEH LS Fujstd ojAdES AHEAAI D ABAAE FFAE 243Y surface tensiond W
Zo] DR L AHEAIZID 2YBE A BAFEFY BF ol FHairE FHI}D Fo =EE
7d=A o] Z7tgt} Lactobacillizx A& AW FAFEEFQ sho]th(Haenel, 1970; Mitsuoka, 1969). &
F2EC ALEHE F2 AT pHUA @3 dF F3 37CoA pH3AA Y WAL FT Aolrt
den, L casei7t 7FF 7% WAL el 3A% Fdx= AESHA2Y, L acidophilus$t L
plantarume FAVE A& YEMAR L bulgaricusT 1ALE AR Ren AbdH AoH(Yakult,
1971). Alm3} Pettersson(1980)¢] B.310] 2|3t butter milk, & F2E 2 acidophilus milke] &3t
PAFE WALE gdore AEEL in virodeE AP ZF acidophilus mike A fE A
Fol 7} ZH WAL JEMUL, SFEE, butter mike €22 7§ WAL YR
Lactobacillus GG+ L. bulgaricusE 91944 pHE HEAAAM WA E A A7 Table 17904 Ye
W uke} o] L bulgaricust pH3.09A 0, 30, 60, 120, 180, 240%- A ¥% A QT+t AF2 743
6.24, 523, 317, 260, 23028 #AslFes, pHI0MAE Hx 400184 Ak 73] =} &A3
Atg st a8y Lactobacillus GG 349+ pH3.09A& 851, 862, 831, 8.30, 8.30, 83022 A
9] AHdEA g3 FAFHPoY pHIOAAE L bulgaricus®t 9% FHRE JEUHGoldin 5,
1992). Lankaputhra®} Shah(1995)¢] @ 3™ L acidophilus 6% 55} bifidobacteria 6F 7ol tist
o pH A& AP Z3 L acidophilus7t AWE 22 hifidobacteria® th pHUW o] $-3dth &35
L. acidophilus 24098] Ao+ pHISAAME logid olAatel A&& et} Fig. 8¢ Berrada ¥
(1991)0] SAHE AT olF AFY HolA o]F3e ALE RAG Aoz ofdf 0¥ AYdE %
&9 80%elatel olFdttn BRustgen ol& ZIBOE in vitrodN A4 Ul Bifidobacterium
spp.8) WAL S =AMg A3} Fig. 9o Uehd uleh o] & FFE 9087 AA 10ciwmE Hsbst
o 10cfu/mes] FEE 22 v, 98 & FFE FEY AL S B4 £% in vivo A8l in vitro
AEEg Za4zrt ozern FHE Aole H&IHA vEHERdD = O& dTFdAs AACdA
bifidobacteria® ¢l ¥ 3 AoJA A 23}, 100£05 loged bifidobacteriag® ¥ ¥ 8A17 Fo
3% TaRol M 9.0+0.1 logipd bifidobacteria’t e}t A tHPochart &, 1992)

Albus(1928)% lactobacilli®] W¥& EEZHo] i@ WAL AYsr] fsted AAuiAe] sodium
ricinoleate® R7}etd FHFHL 456, 426 L 404dynelZ =HEo AHEE AAsdEed L
bulgaricus 178 F 25 404dynedl A 838 A] £ 20, L acidophiluse 15FF B5F 40.4dynes]
Az AREact £ L bifidusts 9A 404dynedl A AAEE I, L cgseit 426dynedldE A&t
ot Gilliland®} Speck(1977)¢] BExro] 9&d AAFS LBSHIAS} 0.15%9] Oxgallg A7 LBSOH
oMol AL v|me A} L bulgaricus, L lactise AFEA ke, L acidophilus, L brevis,
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L. casei, L. plantarum 2 L. fermentum< A3Zstel FW AZ3EEYEL 295U Lankaputhrash
Shah(1995)% L. acidophilus$} bifidobacteria =% bile salte] g WAe] $4+3t 1.5% bileel A X 3
AlZrol A} Aol AMEERA g3 FAEE Badd.

V. 339 fAfEs}
1. sl A e FA

nARese vAE TAYAY AN 2E VA Fe e A JFBH 2 REH HIFHA
U g3te AN 2EAFe RS FFHez o vAfEst 7]4S 1930dde] n|=9 National
Cash Registers] €3} carbonless carbon paperd] 7l Hx2 AHH o2 &85 AtHFanger, 1974).
Aol M= 1931d " o83t 4FE UAAEEZ HEN L (Deasy, 1984), 1950 o]
Wisconsintl 82 2] Dale Wurster#tAl= Fluidized bed system® ¢} 83 vlAf&3 48 ALsdd
(Dziezak, 1988). A FE AP} A= Griffin(1951)0) solid cil concentrate® AZFo2ZH A1F= i

2. 23] njAQ &3}

R vlAFess starter cultured] AFAYE FIAE ¢ YHKim T, 1988). Lim(1984)°]
o3t Aolgle AEAY viHAEs e ALHE HEEAL A &S FE EA0] glojek 39
FEEZoIY AE YAlEe] FAF & USE HEF[Ycloel &n, R E2Hd P W
WFAde} glejot otz R Lim® Moss(1981) ABAAEE sodium alginateE o8-89 calcium
alginate W&E AFZdFger <3 H ratel pancreatic islete PEWPJA AdegdL Buldgon,
o2 AHYY, hepatoma A XE, FEAE T2 Aazsted A Fslgoh. Tipayanf® Kozaki(1982)&
Lactobacillus sp.& alginate beadZ & 3stgon olgo® wHE7 AgPd uwat Fz FGEu v
E & $7Hgdx Basgd 233 Lacroix 5(1990)2 Lactobacillus casei® kappa-carrageenan
3 locust bean gume E¥Peoz PEPgon gA LEA FeW S gtz Qo
Streptococcus lactisS} Streptococcus cremorisE calcium alginate® o}83te] A&33 Fd=
bacteriophage2 ¥ RZHE d4o] velton ol alginate gelol bacteriophageZEE Esjzxo=z
HAEE BE337] W&t (Steenson T, 1987). =8 [&dty FFE ol Rdly FALFIAAS A
SRR APl Ao JAHYE FaAoy MIAE TRARL B ZAFY HEe] &
7tet7l Mg ol5 EaAFo) Frbstdth W19 m1o] &8E L acidophilus IFO32058 calcium
alginate2 P& A, LA 35371x P& vdEo] JEdgey oF Yy&go| Ha Fas
o 9Fot 85%9 AELS UehUlen, 105dE 57%2 Zastd 135374 §A 8 £28 §X3
Aot Btk Sheust Marshall(1993)8 L. bulgaricus® calcium alginate gelZ ©) A& 5tstd
azle A7 25~35me FHoIULH P&l Rl TLA BX ol ULk A&y AAFL A
€5 sodium alginate®] S =0l e} ¥Waigon $E7t 715 wel FEst Zbslo] &3] e
f3t8 e e 7198 Aoz Budtdd. o] WEL ice milkd AZA AFLEYL o glETe) ]
8te] 40% ol 49 AEL F7IE BIEYL).

Hyndman 3(1993)& A#gtd& o|&39 Lactococcus lactisE vlA7&3t sgct ojn &
azle Aedgd e Folstdr. HulesH 7185 E ALT ASE 124174mE, NPT AL A}
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48 A9dE AA 271£168mE YEgth £ TEAFAA AeddA udEe o] FRHA
on A vAEFEE 10w/l 28T ©]§ o]&ste] $4/8 AN A$ pHS57A
TestEdo] 28Azke] d@on AedEA F& HEG AY Aost ANk Kim F(1988)& RAF
€ sodium alginate, CMC, PEG 2 PVAPZ HE3&5on &S dET7e g4 Txd2 RESNHA
BEEE 2AF 4F Qg3 Tl AES] ZA FYHAGn 2uddt. =8 Lactobacillus
plantarumS polyvinyl acetate phthalate(PVAP)E o] 838l &S AR B 9ol Table 184 e}
Youpg} zho] ¥ pHolA 9] HEFo) FAHAUL & Pegsin ¥ F$ols pH209 4 6412 3
A #Hz 50x10%fu/gdA 1L0X10'CFU/go 2 Zadtgond A48 Ao H2 46x10%w/g
oA 44x10%fw/gez AE&gol FAHA ¥I FAEHUTH Maharaj S(1984)& EHAZRY
Bifidobacterium pseudolongum T70%°] HAEL 30% H7ste WEERAZ AMgdtn gEEz=
cellulose acetate phthalate(CAP)E At-&3le] AEAWHE L3228 A&S Azd4d. 554
Z AH4E CAPE FAdME L8 =X ¢ pH5.00l8He] A A e &3EA de 43& 72 9K
t} o] W& pHT439A WSAAL o 20~40% ZFA] PF&L& A3 LHHAJUYT. F LFolA g
23871 158 242 39890, Rao 5(1989)% Bifidobacterium pseudolongume CAPZ v|M7A&
satgen, W49 Av)e AR & 1mZ Fig. 109 2 uke) 2o Pe3siA] 4L vPEL Fig.
1114 BE dheb Zo] pHL33oMA 608 =FAAE o &443] Abd=Hden pH6.06% pH7.1341 14]
Z xE2NAS dE AEEHA g3t 23 PeARd mE vAEe AdAANE 2AG A HE
logi08.70 cfw/gd& WEMEIAS HE BENME logb63 chi/glE ¢F 1007 dad Rez vy
th AzE Aed WAL S ZAE A3} Table 199 Zo] A&&0] 180F HYAINE logid.00 cfu/g
o] ##& JelAY. Audet 5(1988)9] B.ao| &8H Streptococcus thermophilus, Lactobacillus
bulgaricus, Streptococcus lactisE k -carrageenan® locust bean gum gel$ o83l A&E A=z}
¥ AzE vAEY 84L A9 2A SAHAL AZF dx: A& d& AR FAS €4
Ve Aok

Arnadottier(1986)% Pencillium rogueforti®] spore, lipase® §AW oz RM&sigion, o &
o 2]&] blue cheeseol A methyl ketone?] A4+& FAAZRTZ RudHt. Kim¥ Olson(1989)L #
24 o|g3te Brevibacterium linens$t methicine2 EAld] F&sigon, old uig el
methionine ¢]&3le Alx=ze n§ o F2F IS 3= methanethiold sulfur compounds
g AAsdt o] AeL A=A FAH&H ALE & Avn Badg
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Table 1. Types of fermented milks and their microorganisms

f 3 -
Type o' Fermented milk Raw material Microorganism
fermentation
Bulgarian butter milk whole milk Lactobacillus bulgaricus
Acidophilus milk skim milk Lactobacillus acidophilus
. Lactobacillus bulgaricus
Yogurt wk.wle mﬂk Streptococcus thermophilus
o skim milk Loctobacillus casei
lactic acid-
fermented milk ) ) :
Cultured butter milk skim milk Streptococcus lactis
Streptococcus cremoris
Streptococcus lactis
Cultured cream cream subsp. diacetylactis
Leuconostoc citrovorum
] lactic acid bacteria
lactic acid- Kefir whole milk yeast
alcohol-fermente
d milk . horse milk lactic acid bacteria
Koumiss skim milk yeast

Table 2. Porduct-type lactic starters used and their properties

Products Starters used Properties
Low fat butter milk Streptococei and Leuconostoc spp. Technical
Butter milk Streptococei and Leuconostoc spp. Technical
Fermented cream Streptococei and Leuconostoc SDD. Technical
Ropy milk Streptococci Technical
Kefir Lactobacilli, Streptococci and Yeasts Technical
Kumiss Lactobacilli, Streptococci and Yeasts Therapeutic
Acidophilus milk Lactobacilli Therapeutic
Bifidus milk Bifidobacteria Therapeutic
Yoghurt Lactobacillli and Streptococci Therapeutic
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Table 3. Analysis of intestinal tracts and faeces 20h after treatment

Stomach Small intestine

Mice
Weight{g) LBtw(log) BStw(log) R(%) A(%) | Weight(g) LBtw(log) BStw(log) R(%) A(%)
F 0.78 220 353 450 035 228 0 335 0 0.20
G 062 157 347 135 025 2.10 0 322 0 0.20
H 083 340 391 3243 050 25 0 0 0 0.20
1 055 2.4 352 797 040 28 0 352 0 0.20

Large intestine Faeces

Weight{g) LBtw(log) BStw(log) R(%) A(%)| LBg'log BSg 'log E(%) A(%)
F 21 4.02 4.85 159 075 386 4.60 17.84 0.75
G 1.88 275 491 074 080 3.30 511 1.66 0.85
H 231 4.40 5.06 2378 080 3 491 7.90 0.80
1 328 341 5.60 072 070 382 5.00 6.50 0.85

LB: L bulgaricus

BS: B. subtilis thermophilus

LBtw: L bulgaricus (cfu g™ X weight)

BStw: B. subtilis thermophilus(cfu g™ X weight)
A: Acidity in % fo lactic acid

R: % of retention = (LBtw X 100)/(BStw/BSi X LBi)
E: % of excretion = (LBx100)/(BS/BSixLBi)
LBi: number of inoculated L bulgaricus cells
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Table 4. Faecal pH and bacterial count in faeces of seventeen volunteers before adminstration of
Prima Liv™, 7d after the start of adminstration, and 7d after the termination of the
adminstration{the total adminstration period was 21d}

. . pH Lactobacilli Gram-negative anaribes
Sampling time
adminstration % R % Range » Range
ange (log cfu/g) (log cfu/g)
Before 74 6.5~8.0 7.3 48~94 10.3 8.8~119
7d 6.9 60~75™" 84 50-~9.8" 10.4 88~118
7d after 70 58~8.0° 73 48~98 95 6.8~11.9

*p<0.05 compared with values obtained before adminstration
*+p<0.01 compared with values obtained hefore adminstration
*=*x*xp 0.005 compared with values obtained before adminstration
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Table 5. Bacterial counts in upper jejuna at the three sampling times

Group

Median bacterial counts{log CFU/g of mucosa)in upper jejuna

.. . 1 day after 11 day after
Before( adimlnzx)s‘tranon adminstration adminstration
n= ended(n =12) ended(n = 10)
Anaerobic bacteria 41(3.1-59)° 46(34-5.9) 4.6(3.9-55)
Aerobic bacteria 3.9(3.4-5.4) 4.3(34-5.7) 45(3.1-5.7)

Gram-negative
anaerobic bacteria

Gram-positive_anaerobic
bacteria

Gram-positive aerobic
bacteria

Lactobacillus ssp.

lactic acid bacteria

Anaerobic bacteria on
azide blood agar

Aerobic bacteria on
azide blood agar

Sulfite-reducing
clostridia

Enterococcus ssp.

Enterobacteriaceae

38(3.1-5.3) (6] @

38(34-52) [3] ¢

41(3.4-48) (3] ¢

30(21-41) (3] °

3.8(3.1-46)

34(31-48) (51 ¢

36(3.1-4.0) (6] ¢

31(3.1-52) (4] ¢

38(3.1-40) (8] ¢

34(3.1-44) (5] ¢
41(31-54) (1] ¢
39(3.1-5.4)
39(3.1-56)
43(34-5.7)
42(31-5.7) (3] ¢
40(36-5.7) (2] °
35(3.1-39) (71 ¢

42(3.7-56) (2] ¢

31(3.1-46) {7] ¢

42(36-5.1) [3] ¢

38(3.1-47

40(3.2-50)

44(3.1-54)

44(31-53) {31 ¢

40(36-54) [2) ¢

44(36-53) (11 ¢

a: n is the number of volunteers

b: the values in parentheses are ranges

c: The values in brackets are the numbers of volunteers for whom the bacterial counts were
below the limit of detection

d: Limit of detection, 1000cfu/g of mucosa
e’ limit of detection, 100cfu/g of mucosa
f: p<0.01 compared with the value before administration

g-: all values were below the limit of detection{1000cfu/g of mucosa)
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Table 6. Recovery of Lactobacillus GG on feces after feeding frozen concentrates of the organism

Day Viable GG fecal counts*
0 ND

7 59+02

21 64+03

28 63103

*Mean (logie) = SE per gram feces

Table 7. Recovery of infantile diarrhea treated with yogurt and neomycin

Days to recovery .
depending upon Yogurt Neomycin Total
{reatment
1-3 21 7 28
4 and over 4 13 17
45
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. Table 8. Effect of diet on weekly feed efficiency of Salmonella-challenged rats*

Diet and week number post-inoculation

Milk Yogurt

1 2 3 1 2 3
Dayl post- Inoculated 0381004 022%011 033£006 051%012 026+011 040008
glme Control  0.50%007 036004 034%003 057+004 048+001 0.38+003
Day7 post- Inoculated 0.17£0.04 012%£004 027£005 032%006 015009 033+£0.04
(v:;e:nrgnnge Control 036004 034%003 026+002 043+001 038%003 029+0.02
Dayl4 post- Inoculated 001£006 002£002 025£001 013+£003 011002 026+0.02
Xfﬁgﬁge Control 0.34+£003 026+002 021+£002 038%003 028+002 024002
Day2l post- Inoculated 0.10%0.06 010%£006 025005 010005 023002 029+0.04
yh;?lnegge Control 026+002 021+0.02 - 029£002 024%002 -

= The number of challenged rats decreased during the post-inoculation period depending on the
number of deaths. The values(g) are either means:SE of the experimental means(day 7 challenges:
number of trials=4_ or means®SE per pool of animals(days 1, 14, 21 challenges: number of trials<

3

Feed efficiency=weight gain(G) per unit dry feed intake(g)
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Table 9. Effect of diet on weekly weight gain of Salmonella-challenged rats*

Diet and week number post-inoculation

Milk Yogurt

1 2 3 1 2 3
Dayl post-  Inoculated 146%11  139%64  295%44 206%13 161%61  314%+83
weaning
challenge Control  264%22 290%14 313%21 308%+13 37.7%£23  37.3%23
Dag7 post-  Inoculated 12023 10825 279%44  221%45 14861  318%44
weaning
challenge Control ~ 290%14  313%21 267+16 377+23  37.3%23  312%20
Dayld post- [Inoculated  03+62 3323  205%17 123%27  102%28  301*24
weaning
challenge Control  313%21  267+16 239%20 37.3%23  312%20 287%Ll5
Day2l post- Imoculated 106%62  158%78  302f41 116%58  266*44  358+44
weaning
challenge Control  267%16  239+20 - 312+20  287*15 -

* The number of challenged rats decreased during the post-inoculation period depending on the
number of deaths. The values(g) are either means:*SE of the experimental means({day 7 challenges:
number of trials=4_ or means®SE per pool of animals(days 1, 14, 21 challenges: number of trials<

3)
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Table 10. Effect of intraperitoneal implantation of yogurt culture cells and sonicated cell fractions on
‘the proliferation of tumor cells

Tumor cells( X 10°/mouse)

Test material Inhibition{%)
Control Test

Series 1 124*1.7 3.0x08 755

Whole cells Series 2 165%16 10.3%1.7 376
Series 3 142x16 49*09 655
Series 1 124*17 12317 0
Series 2 165%16 165%32 0

Sonicate/soluble
Series 3 142+18 141£08 0
Series 4 184+£25 183%15 0
Series 1 124*17 7213 419
Series 2 165%16 109*23 339
Sonicate/insoluble

Series 3 14.2+16 10.0+14 295
Series 4 184%25 112+27 39.7

Table 11. Effect of feeding yogurt, milk and lactic acid on tumor cell proliferation.

Tumor cell{ X 10%/mouse)

Material Feed Inhibition{%)
Control Test
Series 1 442+86 318+39° 280
Yogurt
Series 2 26.3%56 200+5.3° 240
Series 1 26.1£37 306+18 ¢
Milk
Series 2 316+38 340+87 (¢
Series 1 265£28 28.1£35 0
Lactic acid '
Series 2 46.6*=8.1 45.1%69 ¢

*Yogurt, grade A pasteurized 2% milk or 1.5% lactic acid was fed ad libitum to test animals
for 7d following tumor implantation. Each test series had 6 animals per group.
l’Significzmdy different(P<0.05) from control groups as determined by Student’s test.
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Table 12. Effect of yogurt on A -glucuronidase activity of caecal contents

unit: z ol of p-nitrophenol liberated per 60min

APF diet+supplement of

None Yogurt
No. chicks 10 10
per g wet weight 529 9.2
Activity
per g dry weight 293.1 45.2

Table 13. The effects of various intakes of milk on cholesteremia(serum choresterol in mg/d?)

Days
Subjects Treatment days
male/fernale pre 4 8 12 16 220 24 28 32 36
42 whole " Mean 208 220 209 186 173 169 172 190 214 21
milk yogurt SEM 166 232 276 291 187 227 258 306 255 151
52 whole o Mean 193 199 165 175 169 177 - 1% - 18
milk yogurt SEM 343 161 209 166 196 240 - 187 - 166
93 skim ” Mean 211 208 1% 150 162 - 181 - 202 218
milk yogurt SEM 211 187 110 409 325 - 183 - 133 135
20 fresh Mean 196 206 206 177 188 200 179
il 3/1
yogurt SEM 136 210 225 165 203 187 106

Each sample was dieted daily for 12 days
Values in italics: <0.05 using paired t-test
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Table 14. Effect of yogurt and acidophilus yogurt on serum lipids in mice

Cholesterol HDL Cholesterol LDL Cholesterol Triglycerides

Dietary 428 d5 d28 d5% d28 d5 d28 d56
treatment group
mg/d
Control 1712 1681 546 542 978 966 943 909
Yogurt 1696 1577 527 520 988 883 907 869
Acidophil
cidopttus 1309 1160 510 513 704 69 926 887
yogurt

Table 15. Effect of probiotic mixture on total serum choresterol and triglycerides of minipigd fed on
a western style diet

Two weeks
Before After three weeks
Parameter probiotic feeding probiotic feeding %wm s
Total cholesterol 3.25+059" 2.74+0.39 3.39+1.36
Triglycerides 0.59+0.19 0.75%£0.22 0581026

*Mean values in mmol/1+SD
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Tablé 16. 4wk weight gains of rats fed liquid and freeze—dried diets

Weight gain(g)

Product ?nve;‘:g
Trial 1*  Trial 2* Trial 3* Tral4® Tral5  Trial 6

Liquid milk 127+4.2° - 113£6.2 - 102+7.8 117+53 115+3.1

Liquid yogurt 154%67  133%52 14152 148%5.7 137£57 144£54 14324

FD milk 124£78  107£42 115+54 13344 12154 13472 122+286

FD yogurt 14656  154%34 149£6.2 147+3.3 15555 158+48 152£20

% 15 rats per diet
: 12 rats per diet
° 10 rats per diet

4 Values are means *SE.

Table 17. Survival of Lactobacillus GG and Lactobacitlus bulgaricus in gastric juice at various pHs

Time
pH
0 30min 1hr 2hr 3hr 4hr
70 8.45 9.12 856 859 858 8.44
50 8.38 8.93 845 847 847 858
Lactobacillus GG

30 851 862 8.31 8.30 8.30 8.30

10 <400 0 0 0 0 0
70 8.27 8.32 786 792 8.02 769
Lactobacillus 50 8.02 8.05 7.83 7.9 767 747
bulgaricus 30 743 6.24 523 317 2.60 2.30

10 <400 0 0 0 0 0

* Expressed as logyp cfu/ml
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Table 18. Viability of uncoated and PVAP-coated L plantorum paticles upon exposure to
sitimulated gastric fluids

Viability(cfu/g)
Hours in- gastric fluid
PVAP-coated spheres uncoated spheres
0.0 48%x10" 5.0x%10°
0.5 3.8%10" 1.3%10°
1.0 44%10" -
2.0 49%x10" 9.1x10’
40 6.0%10" 51x10°
6.0 44%10" 1.0%x10°
Table 19. Viability of microencapsulated B. pseudologum in vitro
Incubation time(min)
Simulated gastric juice, Simulaed intestinal juice, logiocful
pH1.33 pH7.43
0 160 7.69+059
30 160 489+0.35
90 - 160 450+0.70
180 160 4.00

Meantstandard deviation
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Fig. 1. Growth of L. bulgaricus in the feces compared with B. subtilis thermophilus.
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Fig. 3. Pooled cumulative mortalities for rats receiving milk and yogurt after inocuited Salmonella
enteritidis. The total number fo milk fed rat was 104 and that of yogurt fed rat was 107.
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Fig. 2. Effect of L acidophilus on the colonic flora of 10 volunteers receiving L. acidophilus supplements
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Fig. 4. Effect of prolonged feeding of a yogurt diet on the survival of mice implanted with Ehrlich
ascites tumor. A total of 108 mice were implanted with Ehrlich ascites tumor on day 0. Beginning
with day 1, animals were given either water(control) of yogurt(test) until death occurred.
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Fig. 5. Kinetic changes in depletion of chenodeoxycholic acid, a primary bile salt, by human fecal
inoculum(HFI), and human fecal inoculum plus Lactobacillus acidophilus(HFILA).
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Fig. 6. Binding of carcinogens to cells L. acidophilus and B. longum in vitro.
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Fig. 7. The cholesteremic responses of groups of six rats each fed chow((O), or diets with
cholesterol 0.5%(A), hydroxymethyl glutarate 0.1%(@) of HMG and cholesterol(C]). The probaility

of a chance difference between means of 20.05 is indicated by an asterisk.
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Fig. 8. Gastric emptying rate
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Fig. 9. In vitro study (pH3, 37C, in darkness).

Fig. 10. Photograph of microspheres containing B. pseudolongum(Magnification 34 X )
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