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Isolation of bifidobacteria inhibiting harmful enzymes
of Korean intestinal bacteria
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Five hundreds of bifidobacterta were isolated from an healthy Korean and the mnhibitory
effects of these isolated bactena on harmful enzymes of human intestinal microfiora were
examined by cocultivation of the isolated bifidobactena with £ cok# HGU-3 or total human
intestinal microflora. In comparison with the results of £ cof or intestinal microflora cultivation,
Bifidobactennum breave K-110, B breve K-111 and B infanis K-525 effectively inhibited
harmful enzymes (B -glucuronidase and tryptophanase) of £ coll and lowered the pH of the
culture media. Also they Inhibited the harmful enzymes (8 -glucosidase, B —glucuronidase,
tryptophanase and urease) and ammonia production of intestinal microftora, and lowered pH
of the culture media by Increasing the number of bifidobatena on intestinal microfiora. The
inhibitory effect of bifidobacteria on Growth of Helicobacter pylor and Rotavirus infection were
exammed. Bifidobacternum K-110 and K-111 inhibted effectively them. When these isolated
bifidobactena were administered to mice, the activiies of fecal harmful enzymes were inhibited
and the AC and ACF formation were suppressed. Among tested bifidobacteria, B breve
K-110 had high inhibitory effect of fecal harmful enzymes and ACF formation.
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Abgtel Eujoll= of 1005 R, 102 MZ0] MAISID Yoo, Y So izt w2 Pas
F3 Aok FUM o= Atgtel HZE XNAHAFE RETI HUE 88 F= wildol U
=H olS x| FEo| 250 HZMEIL =HED U= Holch olzist Fujo|yEe
st S22, YE8d, 2520 osf J&s wonf HYol win U™t A}
Uch & EY, FF2 I 22 MUES SUYASHC} diFet wio] gcb a2y,
Ht=ole ARs |72 MFI} Moz diyete wdol X3 Zy2n I olfge 2
TE2E Yol ottt H2Z Ak ul2bM FHHEZ S diFet S Ze Mol T
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e FRsictD 42AEch Aol Xl 2 ez
2ES xto[D} LBz I BuofMel A ¥ HE $F2

el 225 g2 £ 4 oIelozy
B Balg FR¥CE BReloRRE 2@ RUF0) fUSH O Hysictn 2o

stutol 2 A & 1t EHelicobacter pylorig 2, IgAM AN S 53l §5)8 ZAlSE}icH

MEME Y Wy

Alet

p~Nitrophenyl- 8 ~D~glucopyranoside, p-nitrophenyl- 2 -D~glucuronide, tryptophan,
dimethylaminobenzaldehyde, urea, sodium nitroprusside, fructose-6-phosphate, sodium
thioglycolate, disodium p-nitrophenylphosphate hexahydrate, hydroxylamine2 Sigma Chem.
Co. (OF)ollM FAsIAT J[EF Al2k2 EFAMAE AEstAC General anaerobic medium
{GAM), Glucose blood liver agar (BL)2 Nissui Pharm. Co., Lid, (H&)oiM Felsigien
Tryptic soy (TS) broth&t agar= Difco. Co. (ol =)ollA  FYSHARC

A g ury

witdel #a

s HAM Mol g (20th, 60-70ke)el BEHLR 2 Y2 Fh HMIZES UM 34y
sl x| & ol ®3tof 10°, 10°, 10°, 107812 BIAM{$t%E BL plateo] TX5H0 37°COIA 427t 87
Hor vigfstich Al2tuh2 of2] BE T Bifidobactenum spp. B FHEE W M slof
Ztztg GAM gt EufXjoff MBSt s 2sto] X2iul2 50001 FFF fructose-6-phosphate
phosphoketolase positive2t gram-positive 255 M50 Adlo)] ALE3siich

Bifidobacteria®t HGU-3 =& ZM IS 3 SAul gt

24A|2F Bl 2B £ conr HGU-32} total microfiora® @47+ miet 10702 2I£& GAM broth2
Mobs] 348D GAM broth 5mioll 22|38t Bifibobactenum spp 2t HGU-3 E££ total
microfiora®l & =8| & 571Xl (Bifidobacterium spp. : total microflora = 10:0, 10:1, 10.10, 1:10,
0:10)7t =7l ofAl5to] 24412 B S wliX[ef pHeE 2t AN S EXHsich

FoEM Y

Fa% =X T HiYHES 3000rpmollA 10827 FMERISH F Ao 0.1M sodium
phosphate buffer (pH 7.0) ImiE 71 Z BEISID FaMo2 AME35Act

B-Glucosidase F2EH 53 0.1M sodum phosphate buffer (pH 7.0) 0.3miol 2mM
p-nitrophenyl-B-D~glucopyranoside 0.2mi, 2% 0.1miE 215101 37°ColA 3087 2HEAl7
Z 05N NaOH 04mig Jtsll 8188 B RAIZIZ &5 1miE 71510 A &2 (3000rpm,
10min)st & ASHo2 405nmollAM EZTE ™35I

B-Glucuronidase &AEM FH (01M sodium phosphate buffer (pH 7.0) 0.38micll 10mM
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p-nitrophenyl B-D-glucuronide 0.02mi, &% 0.1miE JI3510f 37TCOolA 1A|2F 8HSAIZ[2
05N NaOH 05mig 718 gH8E ZFEAIZIZ ZFFT ImiE 7istod A 22l (3000rpm,
10mn)gt £ AsA22 405nmolM BT E FHsIAch

Tryptophanase 484 HF 228N 02ml, 0.02M tryptophan 0.2ml ¥ Z4Y 0.1mlE
7t5t0{ 37°ColA 308 erSAlZIR wMAlel 2miE TIsto] gESE BRAIZ F AMER
(3000rpm, 10mIN)3tZ HEU2 R 550nmoflA EHTE JHHSiAch (HHSEEHY - 005N
potassium phosphate (pH 7.5) 22.5ml, pyndoxal phosphate 2.75mg, disodium EDTA dihydrate
19.6mg, bovine serum albumin 10mg, &F < 87.5ml #MAlet ~ 95% EtOH 94.8ml, 36N
H:S0s  5.2ml, p-diaminobenzaldehyde 1.47g)

Alkaline phosphatase 284 &£3& 2mM disodium-4-nitrophenyl phosphate hexahydrate
0.1ml, 0.2M NaOH-glycine buffer (pH 9) 0.3ml ¥ FEAY 0.1miE 7Is8t0of 37 CollAM 38 88
Al7]1 05N NaOH 05miE Jhsf Y188 Z2AMZI2 ZFF ImE Jlstol A2z
{3000rpm, 10mIN)eF & M E8H/S 2 405nmoliM ETTE EFsHach

Urease 484 &3 0.1M sodium phosphate buffer {(pH7.0) 804, T4 2048 2 5M
urea S0uLE 718t01 37°COiAM 302 ©HSAIZID IN H.SO. 10048 7180 882 BEAIZIE
Z9% 1 (1% phenol, 0.005% sodium nitroprusside), W 2 (5.5% NazHPO, - H20, 0.5% NaOH,
0.1% NaOCHE ZiZt 1mi¥ I8t ¥ 60COllAM 2087 Jtdst & A0 2087 wxlstn
660nmollAM ST E =™ siich

oM ALSE 4 HESSAIM 7o & AEMAM dFdolet HBANZ F AL
o Z¥Eslo) SFsIAL 22 AFEAN U + U E Y

ch AEAAM E2lE F4FF K-110, K-111, K-5250] 1 2-dimethylhydrazine (DMH)oll 2|3t
et fU8 AMsteXlE =ASH7] ¢slol MFE Haaolz, K-11040l2, K-1114/0]

0| ME 10g% 50mgol HA A0oiA ZFstdct of28] Kge 20mgel DMHS K-110
Aol T, K-1114]0[ 2, K-5254{0(2, DMHS0{ Hatalo[ 2o T5tF ALt HAAO|Zoll=
DMHCH 2lofl M2|Ald & mistF AR Ch Ma|algds 9 spstE el ol DMH FAIE 1
T 124 & 1030 A HAStED 2t Y 2y pH ¢ Fil FalEa SAHS 1F 1
2 £dslo H3tE MmEct a2l 165 =US W ether2 o AIZI & XS HY
St 10% buffered formain & ol Eadct 24412t 2x|8F  rectum, descending,
transverse, ascending?] 48222 L}F0| 02% salined methylene blue2 @ 4ist0o] Zstsio|
d2oz tfFet ¢iol X EI} == aberrant crypt (AC)2} aberrant crypt focus (ACF)$=5 2

Estadch

3
T, K-5254{0|F, DMHF0{ HatAlolZ2el s52e2 BFsto] B2UstE Aojo 2t fame
=
A

2 2 dE¥ =55 A¥

oF Tdee Y2 SRY HAAMNY 4F 122 10022 sto] AY (BRE |AR
oS A Fostnct 1AZE ¥, 25% BaSOs 8% 02mIg HTF0{5t0] 602 %, 7§ =5
O ~sdolof cfst BaSO.2l olF Hal vl E FHct
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0| £ 8(%)=(BaS0s Ol&72| /| AAREFEFE YEIXIAH]) x 100

& 4550 M2 SHEY PAAY 43 128 00122 sof Y (HIY RUF ©
sfel)g 37 Soistnu Ma %, 25% BaSO: 89 02mi FFFO{ST £ F BaSO.
b GIR BB AIZHE SWSICH

stAtste =t M E
Mz 128 100i2(2 §to] HY (SHRY FLUTHHENY)E FostD 3AZHE 45% castor oil
(2o} olive o) 0.1mg/10g¥l & B 505l castor ol F0{F1A|ZE 2oz Euiel &gt
(g &3 B},

2 T o e

o

Eoigio] AE
28 FATZ Bifidobactenum K-110, K-111, Bifidobacterium K-525& AH&3t0] EQiHola e
mixE Z B3 1,2-benzopyrene, 2-aminoflorene S mixE LR RSIX|Ys £
olgi2 B sodum azde B2 ALEsich Maronzt Amese] gh#oll =810 prencubation
tes tE 1%0}04 Bifidobactenum® &93¥0| AN Z2HE ZALSHICE Bifidobactenum ZFEE
S (A IhE XA HIIHeR uegE FHE 20mM phosphate buffer (pH 7.4)2 33|
*ﬂ*—i—?— %75212&)\!215}. 20mM phosphate buffer (pH 74) 2% 025miol EoiHold
{~nitropyrene {100pg/ml), 1,2-benzopyrene (Bmg/ml), sodium azide(150pg/ml), 2-aminofluorene
(1 mg/m n DMSO)E 30u S2 41 SATA 0.02ml (3mg)S H7I510 37Col Al 3AIZF b
arste AEB|E0] A2 A5HE F5iUch of AEHe 30uE Fslod 45°Ce| 2.3ml top
agart TA98TF E= TAI00TF u{2d 100p b S9mix 500w (sodum azde ¥
1-nitropyrene 2 & 2|} XIIslo] 24 SEIA SHHFEeX(o STE TS0 37°Col A
4sAZH vl Y E B 2L ST E FHSIACH

0

EHUL‘.’E
w
©

ig A BN £H

22|35t lymphocytes® 96well plateol wellEt 5x10°7H 4 =[A st RS AHIlstD MEMSY
KoM 79 ESH 37C, 5% CO2 incubatoroifA df S ch Anti-LPS Ab {HFE 79 #
enzyme-hinked immunosorbent assay(ELSIA)H Ol 215t0d, HX ZH o] $ES Econ LPS(
pgiwel)E wellol 1A[ZHESF coatingBt % sampleg HIISID 1A|ZH whx|®ch Ant-mouse
lgGet anti-mouse IgA (peroxidase labeled)(1:10000)8 A 715t 1A1ZF dhx[E OPD solution
(4mg/5Smi DWIEE 0.02% HzOz EStN g Hristm 408 2i & 25M HSO.2 HHE8 HX
AlZID 4@2nmollM EE T E SHIcCL

Rotavirus Z+g el & =}

MA 104 cell2 0.25% trypsin-EDTAZ x{zlsto wojl ct2 new meda& 78t OlAU S
1200pmoll Al 58St AN BEIE F ASUS v2lD YstE £ 5x10°cels/mio] HES
infection media® ZHHCH MA 104 cell2t Wa virusE 718 welidll f4ts 2 RAUTHES 7
3103 CO; incubatorolj A 37T, 5% CO, gas® E&HE =ZolAM 727F B8t & cpeEs zHat
510§ rotavirus ZE M a2lE SHYch
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Helicobacter pylori 41 & &3}

7% horse serum< J+8t brucella agar plate®l Helicobacter pylong 37°C, Bl 7|4 =70l 3
oj71 vjotst & ZF510 10% FBSE 7H8F brucella broth2 O|AIStR 37°¢C, ol &7| & =
A 327} BiUSI0] RY OB AMRYCH FAMFS GAM brotholl s 2ksted HF 8t 7% horse
serume 78 brucella agar plated] 42 % Hpylons Hisiod O SAAMMTE BEHY
ct. =8t gaTZol olsi MAME= acetic acid, lactic acid, propionic acid &2l 7] &0l Cf 3
ME 22 g o 2 H pylor SAAMERE SHFCH

2Es fM4FF F 5o Y

HZs 20t el st=EolozHE ZHHTFSS wol XEZF 34sto{ BLEIX|of T=23t0i 500
o{7iel g8 B2lstch GAMElXjof 2-3Y i tFE Xj2} L2 ZE CtA] GAM broth b
Xojl M HiYE gram@ A 5tof, gramUAH S Lt = ztFo|L FZFE MEStol FEPPK, 8
-glucuronidase ¥ tryptophanase &4&AM, pH XM3sl &M, RallF2l £ col HGU-32H SAlHj
Al pH, Sl MAtdA Mol st Z3z2 1058 TS dYsict T2
Table 18 £3510{ 271X Z|&=2z MYsSIUCH (Table 1). M= S22 2SS o
F6PPKe| #tMo| LiefLiod, i Xie] pH XEIHE7F 31 B -glucuronidase?t tryptophanasel]
gMo| LIEILEX] gbE ol EMl= £ coh HGU-32F sAlvitsti S six]el pHXIstE 3t
7} 330 E col HGU-30] Mu35tE falEao B-glucuronidase?t tryptophanasesl M2
oAxste 2ot 53 FFER = wiAle xFe2 MYEH bifidobacteras K-103,
K-105, K-110, K-111, K-309, K-311, K-321, K-506, K-513, K-5250|ct. 10&2| £xT S0
ME pillgagdel XNallgnel FePPKel 4ol 7ta 235 LEE FF = K-110,
K-1110]ict,

Bifidobacteria®t Zf M A E S SAIBi Al Rallg4e 2Axga

Bifidobacteria2t EHM T EE 571Xl2] BT At (Bifidobactenum spp. : total microflora = 100,
10:1, 10:10, 1:10, O:10)2 SAll¥sto] B -glucosidase, B -glucuronidase, tryptophanase
alkaline phosphatase, urease, ammoniasS & 5i%ict o] A82 UM FEFS0| xd= 2tz
o] §4E0| bifidobactenacl 2lsiA dojt AH =X, bifidobacterasl sToll olotE
S| EXQIJIE YolE X} SHch

B-Glucosidase ELEM 2 FHYM T EES bifidobacterialt SAluff 2tatol| os 81Xl AN g
l20oi bifidobacteriasl wx&7i0 wE AP Il dHHSHEZ, SAldjetst ZHn g
-glucuronidase T & 8 ZHSIA A st (Fg. 1). B-Glucuromdases Clostridum spp,
Bacteroides spp, Eubacternum spp., Peptostreplococcus spp @50 2|siAM M4tzlof o] 4
of M2 Fue| pHZl EotstH REHe He=R YA XM Fcl Tryptophanase= HEE9
2E ZHHMF S 2lsl MM=LL 38 E coli Parcolobactenum coliform, Proteus vulgars,
Bactenodes spp, Aeromonas hquefaciengs, Photobactenum harver, Corynebactenum acnesol| A
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b

of &ae| Mitdo| =ct olzsr watet ¢ dfFete derln Us Hez LA ¢
= U MTES tryptophanase EAEM 2 bifidobacteralt SAufYst 29 8
Moo bifidobacteria®l sXo 2 AMF 7} gt a0y, K-105 K-110,

K-111 S0| 7t& Fs8tdct olzist =2 0] pifidobacteras SE2 MAS A E
= U U222 4ZEch Akaline phosphatase EAEA T biftdobacteriad] 2isf 4414 o]

A= U200 bfidobacteria®l sZdl 2/ Ex0|)Act a2{tt ammoniaE MASteE ureases
MEolM EHB §4F bfidobacteriadl 2lsiM AFE= HEIF 2tE o5t aF
K-110, K-3097t 25517 Liettch &l ammoniael Mkl ojxls= E2E Z™MeH Ao 2

2 8 bifidobactena 2571 k2ol HME AH SN 20 bifidobactenasl sxol 2 =0l
Ct (Fig. 1). ClX ¥ bifidobacterazt M ZESE EAI HH°*§EE o Zaof w2l xpoj= AL
Lt bifidobacteradll 28t falZael Xsigate F UARD £ mxo L &EXHo|dch
wetd FiMiZEol Fali Mol A bifidobactena 59- %’- 2|8t 32 dHiFichkE HE RilAM
7o SAEHEHS ULAE = AUS Eot ofet wWelRT B4 MMEMES Xs{AZict
= HolME diEESH Mo R Jlg s ofFc)

In vivooll M 2] bifidobacteria®l &4l g3iet ZHiRslgs gz

Mgt 27 105 SdAM HEHe2 JIE e 7 3%—‘?.. Bifidobacterium K-110, K-111,
K-52500 thall i vivooii M2l Fatd SAEDef 2 Fel &S AN FDlE Aol ot
MFE 4222 L0 242 Hakalo], K-110, K-111, K-525 S2] 22|38 bifidobactenas® &
TR0E & EHZ grol BL blood ager, GAM, TS agartl X € Ol 8310 &8, U ZEF,
Bacteroides @5, bifidobactera@ s €8 HHoIch EMZ 3, K-5258 MFAZ ZoAM
bifidobacteria’l J71& =2 82 EEUD K-11022 K- U2 228 LlEM
o K-52502 &0l it bifidobactenael dl&0| tixFel 24 +EL2 LIEL} 2uie &
MEnE s US o F UAch Bacterodest K-1102 2k K-11120l, Eubactenum
K-52520lM &7 LlEltch Bifidobactena® M F o F0i3510] Zhy °l FAEMHSIE
st # 3}, B-glucosidase, B-glucuronidase&M 2 bpifidobactera §01 £ 2-3FMX|= HHE
o7t Aol dd2Lt Fol 452 AHM=T| AlEtslol O olF & tix=Fol dls] A3 o
Mol H&EAT tryptophanaseBA S F0 43 FRE MAIS| M 57 ARSI 21 of %
= o dis] X3 AXES HEE 4 AUt Akalne phosphatase Moo= £a| st
bifidobactenaZt F&& olX|X| 2D urease ¥ ammoniat§ &2 bifidobactena §0i 3F
Bl $iX3s] Am=d2n] K-1100] 71& 28 FIE LIEMNUCE (Fg. 2). ui2to 2 o
T bifidobacterias 2 E MFAME2=Z oel F Raldel XSl J|olste] Zt aoEA
et ot LElt A2 Ale{Ec

=
=
Al &

lo p g o

Bifidobacteria®| o Ztef x| 1

A5 Mol E2i8t Bifidobacterum spp. K-110, K-111, K-5252| DMHoll 2} 8t CiXtet Furg
AHSt=XIE ZAISH?| f3to] MFE HatalolR, K-11040[F, K-11140] 2, K-5254{0| 2,
DMHEO0{ HAalolZ 5222 W50l AEstct oA AE st Zdat 2ol 2+ bifidobacteria
o Alojgoi 7|zt Hof AHESES RHSERRE f-glucosidase, B -glucuronidase,
tryptophanase, alkaline phosphatase, urease % ammonia EAEME ZAPStch 1 dspe
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Fig. 20lMeF sAle ZopE clebdct (Rg. 3). B-Glucosidase?t B -glucuronidase=
bifidobactena §0f Z7[oll& w37t flct7l §0{ 5F7F XuigM Zagnprt HENRT
tryptophanase®} urease®| #AI2 bifidobacteriafoi 3F, 4FM B el TEE XM5tFatrt LIE
wtch. Ammoniad 42 bifidobactera$ 0 3T F 26 A AM=EU2Y Fig. 20042t Eel
K-1110] J1& 538t 2otE LERHACH
Bifidobacteria A0l 43/ % 16571 =AS
f Zetefd g ot s THESEEch DMHEHS
ACZt gAMoLl pifidobacteragE 04
(Table 2). DMHBIES £o{st ZollM= £ AC/focuse| it
Zt bifidobactera$0i =2 DMHZOl d|s AN H3E T 2ch 53] K-525%0i22
focuse AC2t & ACF7} 47, 622 ACSl 2ol $ix{s| Zdad ZHg &2 5 AU20 K-110,
K-11123F 2% d|23 MEo| ACFEA M F2tE Lletdlich ACe] Y ExZE EH AT
gole st ZE g AT gyu[E0] &= LHEHRCH

et wille] X|EII s= ACTE SHSHH
oist Z2 AMEE 43 100121F 10012l 2F
oM = "ééi%! ZtZt 10%¥x YolXch
ACFel =7} 22} 53, 6852,

5

|r

Al ol

o

i o}x

o

02l IEES Foist ATE Melstus HEHH 0/8F BIY wiT 2T FF

s&a= 7ol &1t AUt (Table 3).

cf

FHZE FOE 2 RF FI0 Y20 K-1108 Foig Z97t JtEesdey ach

= UAck 3] K- 110"! B2 NsToMes 3B, 25k S

45%01&ke] vl FZEFRIE LIENY HE[E oYstAHLL X RSt E37F 258 RA2E2 A
).

K-1102} K-5252F & <514 &3he e
+ castor olloll 2jst HAIE He| ti= =FEC=E

5% W22 42t=Act (Table

SAo K-111z2t Z2 9= a2 =c UZBHYA

5).

gEdMol gt

=Y RUT ZF P FEHMOIEIE UEW 20 HETFSAHME K-110, K-111,
i g AECh 253

= ol
20-80% oOl&te] atEci¥olEE LIEMHCH AMES FFFoMs K-1103F71 25542

o 16-75% F 2| gEddolZaE Uietdich olzist S MEB Yo o3 Zel X|
£ ZAstrlflel MzZH M Eol s =A WF #ot K-110CW, K-111CW, K-525CW=0]ict
28 Z2E LIEHYE K-110CWZF £ 10-80% H&Ee| gEgdo|sats Lietdct

Rotavirusel Zig A A 53}



Algoll ol&%t wobmd (50 o4F olaholl wat HXE Xjol7t AULD ZE|IFMRBOME
K-1102F7F 7t Hdd@Mgaot 580k K-10001 YLst= violgla HHAMER2
Yol Eobysr EAta 2000l bl chEE Y2ECch

gAY HE Bt 2t
Algol ol &8 FLTZ(B0 iF olahol w2t #HXFH AHo|7} AR2n PEFMRFAME
K-1102F7t 7+ #gdd 5ot fsch

Helicobacter pylorioll ti st stz 5 3}
Algol o] &8t RATG6
K-1102 37 713 4dd I

AXRX| T o|HECh= TrJEOI Masts 558 stghE 712

>_I9.o
|=°l'
e
J
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Table 1. The inhibiting effect of the reprsentative bifidobacteria 1solated from human mntestinal
microflora on the harmful enzyme activity of £ colf HGU-3.

Inhibition”
Bifidobacterium pH F6PPK"
8B -Glucuronidase Tryptophanase
K-103 48 + +++ +++
K-105 4.6 ++ +++ +++
K-110 4.8 +++ +++ +++
K-111 49 +++ +++ +++
K-309 55 . ++ +
K-311 55 ++ ++ +++
K-321 55 +++ ++ +++
K-506 48 + 44 +++
K-513 53 + + S
K-525 54 + ++ +++

" — None ; +, Weak ; ++, Moderate ; +++, Strong.
2 ~, None ; +, Weak inhibition ; ++, Moderate inhibition ; +++, Strong inhibition.

Table 2. Effect of the isolated bifidobacteria on formation of ACF and AC in mouse colon
induced by DMH

Distribution(%)
Group Incidence  No.ACF/colon  No.AC/focus

R S&D
DMH control 10/10 68.5 53 235 765
Bifidobacterium K-110 9/10 7.2 46 250 75.0
Bifidobacterum K-111 9/10 103 47 26.2 738
Bifidobacterium K-525 9/10 6.2 47 194 80.6
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Table 3. Effect of the Korean Bifidobacteria on transport of barium sulfate
in the small intestine of mice (n=10)

Dosage )
Group Mobillity (%)
(ma)
Control 0 614 £ 7.9
250 648 * 49
K-110 500 544 + 37
250 588 * 40
K-111 500 587 + 6.1
250 55.1 + 50
K=525 500 651 + 52
¥ Mean * SD

Table 4. Effect of the Korean Bifidobacteria on transport of banum sulfate
in the large intestine of mice (n=10)

Dosa
Group 0sage Mean * SD (min)
(mg)
Control 0 3218 £ 113
250 2150 + 250°
K-110 500 1796 £ 108"
K111 250 2802 + 293
500 2358 + 226
250 2724 + 29.0°
K-525 500 2762 + 288"
¥ Mean=S.D.

" statistically significant compared to control group {p<0.05).
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Table 5. Effect of the Korean bifidobacteria on the fecal water contents
of castor oil-induced diarrheal mice

Group Dosage Hours after Caster Oif Treatment

(mg) 0 1
Control 4762 £ 538 5917 £ 1.36 6065 = 454
K-110 500 4686 £ 484 5982 £ 9714 56.82 + 262
K-111 500 43.01 £ 054 50.00 £ 7.12 4664 £ 189
K-525 500 4500 £ 4.31 66.10 + 0.63 5926 + 472
¥ Mean+S.D.

" statistically significant compared to control group (p<0.03).

Table 6. Effects of Bifidobacterium cells on the antimutagenicity against 1.2-benzopyrene,

1-nitropyrene, 2-aminofiuorene, sodium azide in Salmonella typimurium

No. of Revertants by Mutagen Minus No of Spontaneous Revertants
TA98 TA100

1-Nitro  Sodium 1,2-Benzo 2-Amino 1-Nitro  Sodium 1,2-Benzo 2-Amino
pyrene azide pyrene fluorene  pyrene azide pyrene fluorene

Control  1170x41* - 82+t7  725+52 - 3586  212+8 63157
K-110  984+262° - 22+26° 322126 - 74+44° 97415 439148
K-111 879t 164 - 3+4 30634 - 172£5 50+23 529+ 11
K-525  1194%13 - 41 51677 - 1887 7617 32472

a) not detected.
b} Mean*=S.D.
" statistically significant compared to control group (p<0.05).
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Fig 1. The inhibitory effect of the isclated bacteria on harmful enzyme  activities and
ammonia production of human intestinal microflora. A, PB-glucosidase; B, B8
—-glucuronidase; C, tryptophanase; D, alkaline phosphatase; E, urease; F, ammonia.+,
K-103; =, K-105; , K-110; , K-111; %, K-309.
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Fig. 1. (continued)

The inhibitory effect of the isolated bacteria on harmful enzyme activities and ammoni
a production of human intestinal microflora.. A, B —glucosidase; B, B -glucuronidase;
C, tryptophanase; D, alkaline phosphatase: E, urease; F, ammonia.. ¢, K-311; = K-
321; , K-506; , K-513; %, K-525.
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Fig. 2. In vivo inhibitory effect of the isolated bacteria on harmful enzyme activities
and ammonia production of feces on mice. A, B-glucosidase; B, B-glucuronidase;
C, tryptophanase; D, alkaline phosphatase; E, urease; F, ammonia.e, K-110; =,
K-111; , K-525; , Control.
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Fig. 3. In vivo inhibitory effect of the isolated bacteria on harmful enzyme activities
and ammonia production of feces on mice. A, B -glucosidase; B, B —glucuronidase;
C, tryptophanase; D, alkaline phosphatase; E, urease; F, ammonia.¢, K-110;
K-111;

, K-525; |, DMH.
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