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Yeast can be post-contaminated by the equipment, producer, or air, and this can degrade yogurt
quality. This study aimed to demonstrate the yeast inhibiting effect in fermented milk by adding
Lactobacillus paracasei and Lactobacillus rhamnosus along with current fermenting lactic acid bacteria
such as Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus. A certain amount of
yeast was added to fermented milk samples that were soon after stored at variable temperatures, and
the number of yeast cells was counted periodically. The swelling phenomenon caused by the gas pro-
duced by the yeast in fermented products was also observed. In the two experiments, compared to
the control, the L. paracasei - and L. rhamnosus - added - groups showed much slower rate of yeast
appearance and lower frequency of swelling phenomena. This suggests that using a mixture of L. para-
casei and L. rhamnosus in fermented milk inhibits the growth of yeast. Furthermore, if the products
are stored at 10T, post-acidification is rarely seen in the experimental group compared to the control
group. This means that the organoleptic flavor can be kept consistent from the production day till
the expiration day, resulting in improved organoleptic quality for customers. In other words, the use
of L. paracasei and L. rhamnosus in fermented milk will result in the following positive effects: improve-
ment in storage stability by delaying yeast appearance, increase in quality consistency by inhibiting
post-acidification, and improved organoleptic quality by enhancing texture and flavor.

Key words : Lactobacillus paracasei, Lactobacillus rhamnosus, quality, yeast, yogurt

M E

Ho
>
M
o
of
ofN
ofd
i
e
Joke
rr
2

7HA 8.8l ofel o] F

4 = 9
o W
Sy
= o
o
£
o I‘ULLH of
"o
o 2 B
foot 8
q rE ol
ok :jg E e
N r.?ﬂ
)

=]

Ao

ko m

oX,

|o

fu

=

ol

2

2

HHo =z Qlsto, HA o &E
271 TR BT AlF A T 2974
2 ZanNZon, fAFe A4t 3 Az 7 B
& HF Ao F2AY} oA, wAF FF T
HE 2ol wol ZrastA H

Aol FEAHS0] Wl net fETE
o o] AdEol AiHET ol fF F AF
5 E2ojEin. 53], daf AFdA ar dde
71 Sl A otel 57hA] 712 A& o] AAA Ok Ik AA, TE

v

*Corresponding author

Tel : +82-42-821-5782, Fax : +82-42-823-2766

E-mail : namsoo@cnu.ac.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

A7) Aol due A £ A E ot =4, A
1 starter culture®] E X7} glojof 3l AlA, Had Q7=
E g2d 4= #d Aoy & dsddA a7} glojok
3ta A, AR 7E A f A A olofof &l TR A,
AEFEL5CE YAHA 45 FAAE cold chainl & A5
ojof sttty B3ty QTH5]. AW, FUHA I £5
27L& 0~10CE Hojglo 1A &8 F4 AAl= 443
o] oA AL A Fol A3 NF QF2EA F3] 1| Fo]
ARk AR o AF WA Yy Sle dA ot wet
A E RN ERE A% FA A3 BAE ZstE AF
A, AEA &4

of

g 3¢k #7271 g3 = Wk opyg,
714 ol A& AAsA AEAD F A

AT AS3EA AMEERZ F4HE 50% o A At
T Al 22 glucoseZHE ThEFo] 4k AAIHA 2 F
DAY FE UM A A2 54 EEE A
7 ¢ R E A ste Y 9T F&E e Ads
BR8], &, ¢ A S BeljstA R FjA 7= Yol §lo
M EIEY EE 43 2 B ES 3 o] 8359 {4
24t 0]9 9] 2% qELIE, BVt A 5& S E O
& FAHTOR Q7] o] & JhEd K% nAE F Syl
o}H13, 23]. ©o]E % fAbFS da G AFEB, 9, 15, 17, 24], A+
[10, 20], ZA[12, 14, 18, 25] &°ll ©| 271714 Th¥atA o] &5



a1 glom, AAAEe], TEWET ¢43 AE2], EF Fux
HE 7H4[l6], F42E[4] 59 7150l e AR BIEY
o

§H9, Lactobacillus paracasei ML-7> o} &} &E4 59 =4
& AAstE F%0l A flaus ATCC225465} Aol Al ZHE 5
o] a-hemolysin 5 =45 AAste] o8 7kA WU 7&%3
doz 4 & E coli ATCC 2592201 T4 & o) A4&
AN = A2 RAHUTH22|. Lactobacillus rhamnosuse

H 2014 65% o9 243 HEES YL 1.0% F54tol
1 72%7F BE}E A0E GeA ATH11]. T 60Tl A

% Lactobacillus acidophilus 2.0+ 1008 o]/ E&&E Holn
L. rhamnosusg ™ol H7}ate 5—?& HjoF Al 18A13E o]
of AL 100% AEANNE L I T4E YenlrlE
k7). &, L. rhamnosuse LH A1 2 WEEAHE, €
Aol S [713tH &E ¢ A7) YERAT L East
At

WA n e HAL AAEE 7150 A= Lactobacillus
paracasei®t vt 3 E A Aol -401‘4 Lactobacillus rhamno—
susg ol &oto] LaEfFAAM TR A4S A= AT

e} E
g v glo], & A7 ol it :3: o] g3t BLE‘ITA
FARLH F571T RS T AFY G FEH A
el kg e BASY] A% 712 ARE Ageted 1 =
Aol ot
TE ¥
A RuR
= 7 Lactobacillus delbrueckii subsp. bulgaricus, Strep-

tococcus thermophilus, Bifidobacterium lactis (Dupont, Sassenage,
France)®] 5242 #F& AH&st3lon, 49 #4347 Lac-
tobacillus paracasei 9+ Lactobacillus thamnosus (CHR. Hansen,

Horsholm, Denmark)v £3%9 2471 % #5& AH&3t3ith

22 HX|
AR F ZA AH&H WA= Potato Dextrose Agar (PDA)
(OXOID, Hampshire, England)Z 39 g& /4 119 =o]1
pHE 565 + 022 24§ ¥ 1217, 158 A1 A& 47
ol 10% FX4+& Fo2 02 718 pH 35:012 LHH(E
& o] &3 wiA 100 ml ¥ o 18 mlE H7HTh

4% o}, A o 35% o149 BAH &

RTEE HZE

A HAM aRY T3] T L9 Hade}y] et

Journal of Life Science 2016, Vol. 26. No. 12 1439

of 4 75ColA 200 bar2 72 F 21 &7 HHol
Hoh121T, 158 &<k ATt SA e & e 40-45C =
W Z3L3L Lactobacillus delbrueckii subsp. Bulgaricus, Streptococ-
cus thermophilus, Bifidobacterium lactis® T4 8 2~BH #3&
01% HEAT. F4H5 = 0.9%(pH 4.5)9 127|717 F 6~7
AZE 40~45C W F71IA BEAZ T, 10CE Baete] B
et Ao At

=
E
o ¥ < & A4 2 (Seoul Takju Co,
Seoul, Korea)oll Z3t& o] 9l&= &R +5 st A3
At 21 272 2Z 3x10' CFU/2 1, 3x10° CFU/2
, 3x10° CFU/2 19] 2 77 3581 2 83 o8 140
ml §719] 2%4 ol 85T BB AR A FEE
9 BAHQ 57180 159 AFUE ks, 5718 U
ane F4 &% ol 247 A4S Fohsly] 95 27

£ 3x10' CFU/2 1, 3x10° CFU/2 1, 3x10° CFU/2

NE 229 82 + 53

QF2E AR BY # FE 2/ 1 YBHE =
A& FFA77] S8t 10T Bastfy, /&2 S 98t
o 25Co ARGt xTFe A2 ST2ZE a8 8
3x10' CFU/2 1, 3x10% CFU/2 1, 3x10° CFU/2 19] & Z+7
HET T 2E3te 10C 2 25T BAs g 4 +E L
paracaseit L. rhamnosusS 743 2T 2EA ZRE 3x10
CFU/21 3x10° CFU/2 1, 3x10° CFU/2 19 & 27t %%
T 2838 10T 2 25T 28Y &% ARSI HA AdFE

ZA8EAL log A2 EAISHAH.

A

e

Al

Al 232 2R 1A Potato Dextrose Agar
MD, USA)& A| %39 plateol] #j A S 23] 1 3x10*
CFU/ml®] ERE wjA 9o HFF th paper disks A
Aol & ¥ L paracasei®t L. rhamnosus® A 23 LFZE
dads Ay $ A5de 29 53] At
Control& F¥&H 99 yl, 1M 33 ul, 2WE 66 ul, 3HL
99 ulE paper diskol FYA 7|2 37T Bl d7] ol A 48A1ZF wj
&3kl paper disk FH o YEbG SO0 2 o] a3 o R E

b

ol fob

lo

=]

L
=)

a

10

0x
oX 1)}
12 e

A

H‘U _Il}lv

(DifcoTM,

0l 2] Eié,l' _{Al»

L. paracasei®} L. rhamnosus7t EAU4A ¢ &7
2 3x10' CFU/2 1, 3x10° CFU/2 1, 3x10° CFU/2
19] #2 7 4E3 $ =93 Q7 2E 87]9 140 ml £F
OS2 Z APFEHE oM E S T 2SN, AP FE L



1440 BB IUTIX| 2016, Vol. 26. No. 12

paracasei$t L. rhamnosus7t EO1YE LT2E 2T 9% 5
detA T 2AsAT. tzTo AP TE 25TAA Hast
HA 8 FEE Y2yt §7] Hfo s FYuR ARE 2499
Aoz Atstar.

A 10 mlet BHF 49 90 mlE ‘3}%0}04

4“0% ¥ 6@0 (10°, 107, 10%) 1

E@u o))l FaHlz A o 4
7@7} BH=AHEL w]# oF 15 mIE FFAO
£83] 3dste] 42 71 &oldA Azt wiA
Atk &3 FAYL A sk
< 7hete] FHAAT
T2 5t 35+2T A oF 724 7F
5o HFoR AZeta

i
2,
_>L

Ao
._‘

Y

o ok
> IZ
ne
fol
10
b
0x
o I
H
I
0x

>
i

—_
< J
2.
s
e
N
[
il

N
-

o M

opoi:l
o 12 =
fu &

1> du ol

of m
=2
ol

a x f x 0.009
10 x AN B H =

FASUEEY 1 ml = 0009 g 24
FAFUEF A 28] F(ml)

x100

}—Z—]'I

2 3t AF F2| Ropiness,

] 13]1, %‘@'—47]—4 57} && & i*l_»g'_(}iq. o] B
M 2] 47} ?‘{}%9} ZAPHE 58 HEHS o] &
T 3 A 20,34 HEo|t, 24 4, 14

ol
o

Viable cell count(logCFU/ml)

D D+1 D+2 D+3 D+4 D+7 D+8

~ T 7~ Control{25°C) Experimental(25°C) Control(10°C)

D+14

o G2 sto] 719 e e F8EE A
A F= x| Hl3 Lactobacillus paracasei®t Lactobacillus
thamnosus< 7135t

=S

Ay e 33 W55 9 1, B (mean) +SDE YEH T 5
A A2 & SPSS (Version 22) &AZE g0} T2 1:& o] g3}
SHRE T AAMOE &4t on, patel 0.05 olstol |
ool itk AdstATh

H3t 3 g

& AN 02 52 X 53}

Fig. 114 Jehd whe} Zo] a72E0 ARE 3x10'
CFU/218) 2 Eod A3}, 10TANE A% 3 14Y0] A3
g o, 5Tl 2¥0] A Fo AFAA BRI} 54
3t7] AFsEE T 7FE 2742 25T D+3Y o] 3 5H
7ot AP zol7h HAes] AzteHon, 2x10°
CFU/2 HA 2R7F $438te 94 e % 19 A=Y Ao|7}
YERSET ol L. paracasei®}t L. thamnosus7} E5.9 F4&
149 AE AAANIYE A& B9FE Aot &H, 10T A
149 o] Foll ARI} FA8]) AAGF AL A 229 FF
oJAY Ee EA v% %OJ 27494 a8 94 aH#E
ZAS e 27 & 2 dgd
o AR 3x10' CFU / 14 FE ZVJ
T 2o WE fotitae] ws
A (p<0.05)°] Y& A= ura}wu}

Fig. 2 thz79} A% T 27 ERE 3x10° CFU/2 19
2 Bdg Aog 3x10' CFU/21 Toq BT} 10T A%l A
% 10¥ A% AR F4 27wy o, 25T AZA =
D+14dA o] tx7¢ AP T 25 F40 @ASHA wol
HEAt T2 $2 vlwsty] YajA 25x10° CFU/2 19 X
FA 2t ZAg ul, 25T A A TE 6%

s

-{m

e

'é‘
Q) 2= E_
2T =

Fig. 1. Viable cell count of yeast in yogurt
storage at 10C and 25C. Inocula-
tion number of yeast is 3x10'
CFU/2 1. (mean *SD, n=3).
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Fig. 2. Viable cell count of yeast in yogurt
storage at 10°C and 25C. Inocula-
tion number of yeast is 3x10°
i — i CFU/2 1. (mean *SD, n=3)
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Fig. 4. Inhibitory effect of yogurt extract on yeast. C : Control,
1: 33 ul, 2: 66 ul, 3: 99 ul
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Table 1. Analysis of swelling phenomena of yogurt with and
without Lactobacillus paracasei and Lactobacillus rhamno-
sus
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Fig. 5. Viable cell counts of lactic acid bac-
teria of yogurt with and without
Lactobacillus paracasei and Lactoba-
cillus rhamnosus storage at 10T
during 19 days. (mean +SD, n=3)

Fig. 6. Post-acidification of yogurt with and
without Lactobacillus paracasei and
Lactobacillus rhamnosus storage at
10C during 26 days. (mean + SD,
n=3)

D+19 D+26
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yUBTOleC@S marxianus var. marxumus,

ness <,

Ropiness

Qver all Texture

Flavor Taste

--%%-- Control —@— Experimental

Fig. 7. Analysis of sensory tests of yogurt with and without
Lactobacillus paracasei and Lactobacillus rhammosus. (mean
+SD, n=3).



1444

o
T

10.

11.

12.

‘8B ASZ|X| 2016, Vol. 26. No. 12
AR B AF9

Aeh LA e,

References

. Aiba, Y., Suzuki, N., Kabir, A. M., Takagi, A. and Koga,

Y. 1998. Lactic acid-mediated suppression of Helicobacter py-
lori by the oral administration of Lactobacillus salivarius as
a probiotic in agnotobiotic murine model. Am. J. Gastroenterol.
93, 2097-2101.

. Bhowmik, T., Johnson, M. C. and Ray, B. 1987. Factors influ-

encing synthesis and activity of B-galactosidase in Lactobacil-
lus acidohpilus. ]. Ind. Microbiol. Biotechnol. 2, 1-7.

. Chammas, G., Saliba, R., Corrieu, G. and Beal, C. 2006.

Characterization of lactic acid bacteria isolated from fer-
mented milk laban. Int. |. Food Microbiol. 110, 52-61.

. Chung, K. T,, Stevens, S. E. and Cerniglia, C. E. 1992. The

reduction of azo dyes by the intestinal microflora. Crit. Rev.
Microbiol. 18, 175-190.

. Davis, J. G. 1975. The microbiology of yogurt. pp. 245-263,

ed., Academic Press, London, England.

. Gilliand, S. E. and Speck, M. L. 1997. Deconjugation of bile

acids by intestinal lactobacilli. Appl. Environ. Microbiol. 33,
15-18.

. Havenaar, R, Brink, B. T. and Veld, J. H. 1992. Selection

of strains for probiotic use. pp. 209-224. In: Fuller, R.(eds.),
Probiotics. Chapman & Hall, New York, USA.

. Kang, T. J. 2009. Dfficacy and use of lactic acid bacteria.

Biowave 11, 1-20.

. Kebede, A., Viljoen, B. C.,, Gadaga, T. H., Narvhus, ]. A.

and Lourens-Hattingh, A. 2007. The effect of container type
on the growth of yeast and lactic acid bacteria during pro-
duction of Sethemi, South African spontaneously fermented
milk. Food Res. Int. 40, 33-38.

Kim, T. W,, Lee, J. H., Kim, S. E., Park, M. H., Chang, H.
C. and Kim, H. Y. 2009. Analysis of microbial communities
in doenjang, a Korean fermented soybean paste, using nest-
ed PCR-denaturing gradient gel electrophoresis. Int. |. Food
Microbiol. 131, 265-271.

Klaver, F. A. M. and Van der Meer, R. 1993. The assumed
assimilation of cholesterol by Lactobacillus and Bifidobacte-
rium bifidum is due to their bile salt deconjugation activity.
Appl. Environ. Microbiol. 59, 1120-1124.

Lee, H.,, Yoon, H,, Ji, Y., Kim, H., Park, H., lee, J., Shin, H.
and Holzapfel, W. 2011. Functional properties of Lactobacil-
lus strains isolated from kimchi. Int. ]. Food Microbiol. 145,
155-161.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lee, J. L., Huh, C. S. and Baek, Y. J. 1999. Utilization of
fermented milk and it’s health promotion. Kor. ]. Dairy Sci.
Technol. 17, 58-71.

Lee, J. Y., Kim, C. J. and Kunz, B. 2006. Identification of
lactic acid bacteria isolated from kimchi and studies on their
suitability for application as starter culture in the production
of fermented sausages. Meat Sci. 72, 437-445.

Liu, S. Q. and Tsao, M. 2009. Enhancement of survival of
probiotic and non-probiotic lactic acid bacteria by yeasts in
fermented milk under non-refrigerated conditions. Int. J.
Food Microbiol. 135, 34-38.

Maire, B., Colin, H. and Cormac, G. M. G. 2006. Bile salt
hydrolase activity in probiotics. Appl. Environ. Microbiol. 72,
1729-1738.

Moreira, M., Abraham, A. and De Antoni, G. 2000. Techno-
logical properties of milks fermented with thermophilic lac-
tic acid bacteria at suboptimal temperature. J. Dairy Sci. 83,
395-400.

Nam, Y. D., Chang, H. W., Kim, K. H,, Roh, S. W. and Bae,
J. W. 2009. Metatranscriptome analysis of lactic acid bacteria
during kimchi fermentation with genome-probing micro-
arrays. Int. |. Food Microbiol. 130, 140-146.

Shin, K. S, Kim, Y. T., Son, W. G., Seok, J. H. and Kim,
S. H. 1997. Growth inhibition effect of E. coli O157:H7 and
Salmonella typhimurium by lactic fermented milk products
administrated orally in rabbit. J. Food Hyg. Safety. 12, 188-
194.

Shukla, S., Park, H. K, Kim, J. K. and Kim, M. 2010.
Determination of biogenic amines in Korean traditional fer-
mented soybean paste (Doen jang). Food Chem. Toxicol. 48,
1191-1195.

Salomskiene, J. and Macioniene, 1. 2009. The influence of
contamination yoghurt, Quark and semi-hard cheese by
yeast on their sensory properties. Vet. Med. Zoot. 48, 72-76.
Suriya, P., Sudha, K., Mathangi, S. K. and Thygarajan, D.
2012. Incidence of aflatoxin contamination and assessment
of physico-chemical parameters in breakfat cereal. Int. J.
Food Agric. Vet. Sci. 2, 13-19.

Twetman, S. and Stechsen-Blicks, C. 2008. Probiotics and or-
al health effects in children. Int. |. Pediatr. Dent. 18, 3-10.
Wang, Y. C, Yu, R C. and Chou, C. C. 2004. Viability of
lactic acid bacteria and bifidobacteria in fermented soymilk
after drying, subsequent rehydration and storage. Int. ]. Food
Microbiol. 93, 209-217.

Yang, E. ]. and Chang, H. C. 2010. Purification of a new
antifungal compound produced by Lactobacillus plantarum
AF1 isolated from kimchi. Int. . Food Microbiol. 139, 56-63.



Journal of Life Science 2016, Vol. 26. No. 12

rok
ko
-
[
Im
|[e]
fol
H
=
o

=& : Lactobacillus paracasei®t Lactobacillus rhamnosusE 0|2

A A o )-8} o b‘l—)

[

=,
1>
o
re
-
P
of
uf
K}
1ot
El

off

FPE
3

T Lactobacillus paracasei$t Lactobacillus rhamnosus7} SFE2E°| S @ AR F4 & AAsA F4&
A 717] st ATk A8 FY F AR B AR T4 &5 Lactobacillus paracaseit Lactobacillus
rhamnosus7t TFE AP T7F 2o Wa) A& 1904 A 4742 AT 247 4L 7ol ¥
AP AR T4 £55 A VT AANA F= 37 YT wet QFEE A x A Lactobacillus
paracasei®} Lactobacillus thamnosusE A& 3THAE, A7)t Fete] F4 kG0 F4HAq F5718des AT &
AL, o2 Q& daf AxdAe] AAdH ¥R HF Al FHHE A

Lactobacillus paracasei$} Lactobacillus rhamnosus7} S 7F2E< 4 7124

& AT STEE Al T 10CAAM AZE B¢ izl Hle) 2379 4
dazk Ao dojuA Fue AS € F AT ol AxYEFY fE57F W
THE FANA & F Ave A YvldH, ol 2 s ulAte g A5z FAF
Lactobacillus paracasei$t Lactobaczll hamnosusﬂ F7te AT iz H] df =2 4ol 44
FHG Bt =g e & 2 E Lactobacillus paracasei$} Lactobacillus rhamnosus®] A&
AAE T AF Fdo 4 ?’é“c}, A wE oAz FHY ¢4 S, 2A4F 2 I FY
e T2 Fdo AL e /1A Aow AdEG.

1w

off ot
(ST P w e

[o 2 o
Ao

o |

e ol;\_ﬂ

L/

s
K

1445



