The Korean Journal of Microbiology, Vol 35, No. I, March 1999, p. 89-93

Copyright{c 1997, The Microbiological Society of Korea

kO

O}l

| Y e

T2E = Lactobacilli Y Bifidobacteria®|
B 9 LA o

O EI* - Cui Jinghao - WSM - TES' - OHERA - YA S’
Zickshn efsityest, ‘ZRIISE SIS
ZEECHEtm RpdChEl, ClelEproos SatEkmt
Al @FBE AES Laciobucilli L Bifidobacteria] A=} WAAS vlE zasldel. SF2E AEE

Lactobacilli B Bifidobacteria®] <F4A 9 Jxtde AFE

Lactobacilli “1 Biﬁdobauena-—] PqEFL Z-P‘
& vehig). 27EE AEF
QEA 2410

Alzte] el wet A% Hasha
= Lactobacitli 4 Bifidobacteria 2} AZEE2 pHr} Yol ale} Ax= ZAstdeh
237 & Lactobacilli “ﬁ‘ Bifidobacterin2] AZEL 372] AFAA 10010 ch/ml o)A}l

FE7 2 Aot s wasarh
<} 10°-10° ciu/ml2.2]

LFEE AFE

A

on} AEAlEe §7-2 Bifidobacteria2] JEFEL 10° cfu/mi o] G2 2 A 435 3r}.

KEY WORDS[ ] Survival, stability, gastric acid resistance, Lactobacilli, Bifidobacteria-loaded capsules

Bifidobacteria2 1% ofA4 ] Ar) 7|4 Foz Al ¥
E2o) Afo] EAskm F7)H YA, VA, o TR
Zo] tlekglk HelE Az 9irk13). 18994 Tlsserfﬁ i a)s)

o HzxZ wHAE o]y g A} 2lsjEe olzke] A7
of vi-$ F8g G3E sl oleo] PEE0 2R daket
o) #=A FE o2 Ud#A Bifidobacteriad] ™HEL ek al

BAL 2 edopol) AlE5 Gl mlsio] 1 el o
g Agto] &2 Ake] qlvie= s et Bifidobac-
teriaz) A7FellA] zhdol &l AT 32 & Aolgte
Ao 2l =2A FAl=g ek, 14) #HZ AFE el w2
Bifidobacterials 95 nlAAES] ZA ola| Fakd, 10, 11),
wle) 5 ) 7S, 15), ek2Ae] A7 (5,7, 18,20) 2 A
# ] cholesterol @22 7k44]7)= THH16,19) T ala] =
22A 247 GehE). 22T % AAA Boldal fuc-
tose-6-phasphale phosphoketolase?} <27l 3}ed T2 Lactoba-
ciliel'= t}2 =531 A R2E %) glucose 5] lactic acid
% acetic acidg AJAFFICH(13). ol ks R4kl €]
s oA pHAE Asll e wa] alAel faEd Alde] AE
of A, 128 AU Alo] FLol kS o1 3
i ARAA AU FHE ANTERH TL A4 FAE
el ez odelx] gloke). <19 %O] B:ﬁdobacreria
o) el falze] M o1k Hhgo] WA/ Aol whet
NENS] o] AL, Mayers] 5lo] H2E bi-
fidobacteriaz} $rol-& AF Azl olE=H9cl(13). 3t Bi-
fidohacterin s 78 AAEAA A AlE mE AFHF
AR g o4 s 2AsA ok
Al FEd o8 Bifidobacteriat

Qlzkeele] B, bifi-

*To whom correspondence should be addressed
Tel : 0361-250-6919, Fax : 0361-242-3654
E-mail - bjl@ce kangwon.ac.kr

89

dum, B. breve, B. longum T B. adelescentis 5°] YTH2).
&2l Bifidobacieria® )43} A %2 w& velel| 4] chokgl
el Aesa 9o 32 deldAs oe 71A 440%
o] AlE=E gle ARtk ®). e} Bifidobacteria= =r
L2 grlAe|z Akl Aazgh <k 270 —‘Jﬁ%ﬁ slar 7ok
F7) dEe mfe #Ade fAlshedl v 2 ol
SIEHO, 17). B3] ATFFeA Q5] AP 243t
o4 8ol Bifidobacterias AFEEe] A W diFEb|
Troksle oke Abgks]) AskEe| qle). uwlelx] Bifidobacteria
7¢ QA A A Aeld Fdg 333 wEE] St
of WAl & A T A, ekl bast w WAk £

1_

715 98 vlekat )&3) uble Alsele] fAlEe] 2
A 3'14% A5 & "‘\:}(2 17,20). #Z vabge]
R A2 el sted LAY flefe] b A

of| E‘:—m‘-ﬂﬂﬁi’lﬂ FAbTE] AEEE woldE A7 &
o] 013452 sl

B oo Ed-e Azt 2 B Bifidobacteria ¥ Lac-
tobacilli®] 17 ekt pHEAANAM W& v 2
ZAslwrl slech. B3] WabAde] 7lelel AlF Bifidobacteria

A4 AET) El eFEE AEE72] Ae)AE FFHoR
sl

NERCTEC
FHE & HiA]

Bifidobacteria Y LactobacilliS- T3 A434l e &
Foe w R a72EA%E AFA Pl gl
e}l 2 el ALEg) Byidobacteria T8 LS AEA
AR\ Bifidobacterias B-413 12 ALAv e R chbg

A2 &e] YIabgE A Alem Al TEE AERS



90 Lee et al

Bifidobacteriaz} FEMsl 218 AsFd] F55] 2k A
#oldr) BL agar, Laciobacilli MRS Droth, Bacto-Agar 2
veast extract=- Difco laboratories {Detroil, USA)e}l4] 7915}
¢dv}. BCP plate count agar+ Tanabe Seiyaku Co. Lid.(Osaka,
Tapanells] FYRGTE. e} Aokt dg F& BEE AL
sick.

Mgsel 53

Aty E3 A Lactobaciths] 74§ BCP plate count agar
246 g8 1000 ml ZFd) 7lsle] Fl2ad) s vl 121°C
G4 1527 7S] BES F 55T 8ol B el
\:}, Platiﬂgﬁf_} + E]AOLEHE 370(:01]”‘1 72A1ZE Alekst &
colony<8 &4 33}

Bifidobacteriat= BL agar wi=|ol| 1.5%(w/v) sodium pro-
pionate, (L0053%(w/v) paromomycin sulfate, 0.01%(w/v) neo-
mycin ¥ 0.3%(w/v) lithium chlorideS F71s}ed(BS 8]7])
ZAlg F 121°Cof|A] 15870 27" 3= A7
= 55°C 8ol HES), TE 2 AER|A A A
F F 4 BS miAlE e of 15 mlE 5ol A5
gl rl. Anaerobic jar(BBL)#| gas-pak(BBL), anacrobic in-
dicator strip = catalyst o] 7| AfE o] F o)L 37
CollA] 72417} ufekglk - colony& &Alwlgich

535 e T3 a7=2E o Fe2 Ad A homo-
genizerE A8l 12,000-14,000 rpm ZAsHe]] 55371 2]
Ele] coaling =& W E & colony3 &3l

oY o1
STF2 e==d4]2] Lactabacilli W Bifidobacteria®) 24
ZF5}7] A3ke] 4°Co gragT|d dAlAlz nEgk
|#<=2] Lactobacilli = Bifidobacteria®] JEE-3 A
oz Ar|e k2w o =R sldc), Bifidobacteria s
freke e 8T2EY AL e A o7 feldly
A5 B AEse] g n2 4w

M=
=
<

.

2,

Ol1F YU ML Lhatd o4

STEE AEE £S04 SHE B o 2mlE A
stz 200 ml sl F-¢]<B{pH 1.5, 0.5% yeast extract = 0.05%
L-cysteine HCDell 7}8l4dch 2l38idlelA] 30 min, 60 min
120 min 2FA|7] £ SA] IN NaOHE AMgslo] 35
He2] pHE 688 =3slgct. AF oA 79 Aldg 3
Z5l7] sl QFH el Az dokedzl 2 ksl s
FHzlslaet. F85d Alam 1mlE FHEe] 37|14 Lactoba-
cilli B ¥7|4 Bifidobacteria® MEEF-2 A}7]|e} 22 uldl
oz ZAstd 9 AT 2 Bifidobacteria®] 1Y
AL Ag 1g F3te] 100ml 1F A4 o} 2
g o2 Aagl F ASES A)e g2 dem 21

St

Cist pH ZZAHAMS| LMY g1

hokgl pH A 42| Lactobacilli @ Bifidobacteria®| 11
S A7) HEke 45 8E2E AE 2ml 2 |
oo T5 734 1¢83 Asle] pH 1.5, pH 2.5, pH 35 2

Kor. I. Microbial.

10 4

—8— Yogurt contalnmg capsulks
—O— Yogurt |
—¥— Yoguri 2
—— Yogwt 3
—&— Yogurt 4
74 —O~- Yogurt 5

Survival (Log clu/ml)

SR i i s b
Time (week)
Fig. 1. Stability of aerobic Lactobacilli in commercial yogurts

cduring the storage al 4°C.
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Fig. 2. Stability of anacrobic Bifidobacteria in commercial yo-
gurts during the storage at 4°C.
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Fig. 3. Survival of acrobic Lactobacilli in commercial yogurts

after exposure 1o simulated gastric juice {(pH 1.5) as a function of

treatment time.
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Fig. 4. Survival of anaerobic Brfidobacteria in commercial yo-
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tion ol ireatment fime.

# =% A4 dgose 9 4
Sl T v Al S o AR S
= elgclh. el Lactobacillie] Aj&g2 Ap4ab 75 ]
EF w2 Aol7l G1E 4 Ark DTG 202 A2
FoaFEE 29 50 1% 10‘? cfu/mlef| 4 10° cfw/ml ©)5}7)
A Axpspl pasgek. e 272 A 8 ol
= Lactobacilli®] JEEL 10°-10° cfu/ml & & 1:}4 A Fo|
FREl BRE % 2 ol F =S ARE $8Y o
Skl WilAe] 8 bt BHE AL uoh AEE
o] f=pdle] fefgk RS vhehd ?'ﬂ-i AEECH
Az #epH L5)elAe] A2l uwiz a=2ES
BzﬁdobacreriaP—] JEE-S Flg 4¢f] lel|gich al3kg] <l
A 247 /‘]731 L 2 e Bifidobacterind] AFEE
L 10°10° cfu/mlelg) 014 ﬂ%ﬁ‘}% A=) Ao 10° cfu/ml
peT B ATRE FARET 5 A6TH 4E) 7
2 g)alel] A 4 glE FTEEA T Bifidobacteria-g £91%)
den® Ayl Wide] FrhEe] AEge] ot
% Flew A\wEt). Bifidobacteria 8 78} FAE FAIE
ol Algsle] Al Bafaal =82 sl AL i?'zﬁ#]
A, o7 ZhA B EAAr) W AREAS SEsle] A
A o AL Beh o M o S MERE

=0l AAAES UM ¢ 3lS sle AksEe

Jadn

Ciefsl pHEANME| LHAMY

trekgk pH 2748 872 5% 3714 Lacrobacilli 2
o)A Biﬁd@bac!eriaE—] AEBS Fig. 5 3 60 7hz) vhel
wWelol, 28 A EofA] Lactohacillia) AEEL pH ¥HE e
B WA Ao]F ReiFeor pm Al vhe} 7
Fo Qg A Aasigick 27EE 3 8 4 F Lac
tobacilli®] AEE2 pH 2.5014] 107 clu/ml 452 &5k



22 Lec et al

Survival (Log cfi/ml)

—(C— Yogurt withour capsules
_ —{ Yogort 2
~—l— Yogum 3
L Yogurt 4
—dh— Yogurr §

e L e .
7 6 3 4q 3 2 1

pH

Fig. 5. Dependence of survival of acrobic Lactobacilli in comm-
ercial yogurls on pH.

Survival (Log clu/ml)

—O~ Yogurt withour capsules
— T Yopurl2
—l- Yogurl 3

4 — e vopurt 4 §

—&— Yopurt 5
—(~ Capsules

I
| —

Fig. 6. Dependence of survival of anaerobic Bifidobacteria in
commercial yogurts on pH.

)
T
b

S 28 A8, L72E 29 5= ohh e A
o BN Y 0 10° cly/ml)y. 22} pH 3.50]4ko]4
L42E AEF Lactobacillid] AEE-S n|<a]4]
20 H10%10° cfu/ml) pH7} woldel el AFExre A=
Ate] & viep et

Biftdobacteria®) AF5-2 pH 1.5 2 pH 2.5¢|4] #=]3}
Al AslE]| 2l et} Bifidobacteria T4 71Ee] A4 ThE @
2= Aol Hlste] F& AL Kl wHI10™-10° cfu/ml).
vt Bifidobacteric= 9¥gl WA AR 1 9l ol 5 EE
3 pH 3.5 Z pH 6844 A= & Y=L 44
sl eh(107-10 cfu/ml). Z2v} 872X 5= W|Ed ye

|

i fo
u

o rr
i

i
o

Kor, J. Microbiol,

e el (10°-10° chyml). whela] $)atel] A
T UES AT S MEPezd] AEES Eo|x olgF
A HEEL ol A& v)S Faslcla Atz
alAl f17te] pHE $418 484 4, 8
E 50 webd dAat Aol E vhehich £4
#ehe] pHe 12200 FAE 585 £l
7.0 Atolofl A #HEREh(22). WA fAlE S EHRS
4 Uli9S AEEe Bl feelAg 8
of B85k zlo] ikl AEEE Falsled w

sl ALE L

:
e

e 2

3
s
fr
ﬂ_O L U%) A
T

ﬁ.l-lﬂo
i

£

A
>,

}

i

i

1

|
o

ofy J
ko

¢

2HAle] o

2 e TIV PRI AL6] o) SR
o]l ZAFERIE.

EHEs

1. ZFESF, ALY, oE#, #9F. 1987, Bifidobacterias]| &
T fkae)l fualEiR]|elS o438t Bifidobacterium bi-
Jfidum ATCC 118632| o]&-A]z=a]ol #gl ol Korean J.
Dairy Sci. 9, 211-219.

el wal S8 1995, Bifidobacterivm infantis 420
o 2gk Ry 2= BasedlzxA ZElud @ ASEER
ol A} Korean J. Dapry Sci. 17, 167-173.

3 Bouhnik Y, B. Flourié, C. Andrieux, N. Bisetti, F. Brie
and L.C. Rambaud. 1996. Effects of Bifidobacteritim sp.
fermented milk ingested with or without mulin on colonic
bitidobacteria and enzymatic activiiies in healthy humans.
Eur. J. Clin. Nutr. 50, 269-273,

4. Gibson, G.R. and X. Wang. 1994, Regulatory ellects of
bifidebacteria on the growth of other calonic bacteria. J.
Appl. Bacteriol. T7, 412-420,

5. Grill, J.P., J. Crociani and J. Ballongue. 1995, Effect of
bifidobacteria on mnitrites and nitrosamines, Appl. Microbiol
20, 328-330

6. Kailasapathy, K. and S. Rybka. 1997 L. acidophilus and
Bifidobacteriurn spp.-their therapeutic potential and survival
in yogurt. Australian J. Dairy Technol 52, 28-35.

7. Kampmann, E,A. Goldbohm, V.D, Brandt and P. Veer.
1994, Fermented dawy products, calcium and colorectal can-
cer in the Netherlands Cohort Sludy. Cancer Res. 54, 3186-
3190,

3. Link, AH., F. Rochat, K.Y. Saudan, O. Mignot and J.
M. Aeschlimann. 1994, Modulation of a specific humoral
immune response and changes in intestinal flora mediated
through fermented milk infake. Immunol Med. Microbiol.
10, 55-64,

9. Micanel, N., LN. Haynes and M.]. Playne. 1997, Viabi-
lity of probiotic cultures in commercial Australian yogurts.
Australian J. Dawy Technol 52, 24-27.

10, Misra, AK. and R.K., Kuila. 1995. Anlimicrobial sub-
stances from Bitidobaclerivm bifidum. Indian J. Dairy Sci,
48, 612-614,

11. Moore, W.E. and L.H. Moore. 1995, Intestinal floras of
populations that have a high risk of colon cancer. Appl. En-
viron. Microbiol. 61, 3202-3207.

I~



Vol 35, No. 1

12.

13.

14.

15

16

17.

Pool, B.L., C. Neudecker, 1. Domizlaff, 8. Ji, U. Schil-
linger, C. Rumney, M. Moretli, I. Vilarini, S.R. Scasse-
Mati and 1. Rowland. 1996. Lactobacillus and Bifidobacter-
ium-mediated antigenotoxicity in the colon of rats. Nusr.
Cancer 26, 365-380.

Rasic J.L.J. and J.A. Kurmann. 1983. Bifidobacteria and
their role, pp. 3-7. Birkhauser Verlag Basel. Boston. Stuttgart.
Saavedra, J.M., N.A. Bauman, 1. Oung, J.A. Perman
and R.H. Yolken. 1994. Feeding of Bifidobacterium bifi-
dum and Streptococcus thermophilus to infants in hospital
for prevention of diarhoea and shedding of rotavirus, Larn-
cet 344, 1046-1049,

Schiffrin, E.J., F. Rochat, H.A. Link, J.M. Aeschlimann
and AJH. Demnet. 1995 I[mmunomodulation of human
blood cells following the ingestion of lactic acid bacteria. J.
Dairy Sci. 78, 491-497

Seki, M., M. Igarashi, Y. Fuokuda, 5. Simamura, T.
Kawashima and K. Ogasa. 1978. The effect of Bifido-
bacterium cultured milk on lhe “regularity” among aged
group. Nuir. Food. 4, 379-387.

Shah, N.P., W.E.V. Lankaputhra, M.L. Britz and W.S.
A, Kyle. 1995, Survival of Laclobacillus acidophilus and
Bifidobacterium bifidum in commercial yoghurt during refri-

18.

19.

20.

22,

Laciobacilli} Bifidobacteria®] o143 WAk 93

gerated storage. Int. Dairy J. 5, 515-521.

Singh, J., A. Rivenson, M. Tomita, 8. Shimamura, N.
Ishibashi and B.S Reddy. 1997, Bifidobaclerinm longum,
a lactic acid-producing intestinal bacterivm inhibits colon
cancer and modulates the inermediate biomarkers of colon
carcinogenesis. Carcinogenesis . 18, 833-841.

Tahri, K., J.P. Grill and F. Schmeider. 1996 Bifidobac-
leria strain behavior toward cholesterol: Coprecipitation with
bile salts and assimilalion. Current Microbiof. 33, 187-193.
Tamime A.Y., Marshall and Robinson. 1995, Microbie-
logical and technological aspects of milks fermented by bifi-
dobacteria. J. Dairy Res. 62, 151-187.

1. Van'l, V.P.,, J. Dekker, J.W.J. Lamers, F.J. Kok, E.G.

Schouten, H. Brants, F. Stormans and R.]J.J Hermaus.
1989. Consumption of fermented milk products and breast
cancer: A case-control study in the Netherlands. Cancer
Res. 49, 4020-4023.

Dressman, J.B., RR. Berardi, L.C. Dermentzoglou, R.L.
Russell, S.P. Schmaltz, J.L. Barnett, and K. Jarvenpaa.
1990. Upper gastrointestinal pH in young, healthy men and
woman. Pharm. Res. 7, 756-761.

{Received December 26, 1998/Accepted March 15, 1999)

ABSTRACT: Stability and Gastric Acid Resistance of Lactobacilli and Bifidobacterie in Comm-

ercial Yogurts

Beom-Jin Lee*, Cui Jing-Hao, Ok-Sun Park, Juhn Soo Goh', Tae Seok Ahn’, and
Seung Yong Park’ (Dcpartment of Pharmaceutics, 'Department of Animal Products
Processing, ‘Department of Environmental Science, Kangwon National University,
Chuncheon 200-701, Korea ‘Department of Dairy Science, Yonam College of Animal
Husbandary and Horticulture, Chonan 333-800, Korea)

Stability and gastric acid resistance of Lactobacilli and Bifidobacteria in commercial yogurts were
investigated. It was noted that there was significant differences of stability and gastric acid resistance
among yogurts. The survival of Laciebacilli and Bifidobacteria in commercial yogurls decreased as a
function of time during storage and showed in the range of 107-10° cfu/ml. The lower the pH was,
the lower survival of Lactobacillus and Bifidobacterium was observed. The survival of Lactobacill:
and Bifidobacteria in three yogurts appeared to be 10°-10" cfu/ml. In the case of yogurt containing Bi-
fidobacterw-loaded capsules, the gastric acid resistance of the Bifidobacteria was greatly enhanced
and the survival after treatmeni in a gastric juice for 120 min was over 10° cfu/ml.



