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Antioxidant Effect of
Yeasts and Lactic Acid Bacteria Isolated
from Kefir Fermented Milk

Sung-Jun Kim

Departinent of Food Science and Technology,

Graduate school of
Pulyong National University

Abstract

Research in recent years has shown the implication of
oxidative and free-radical-mediated reactions in degenerative
processes related to aging and diseases such as cancer,
coronary heart disease.

Antioxidant defenses in the organism againt reactive oxygen
species produced during normal cell aerobic respiration may be
of endogenous or dietary origin.

Increased intakes of dietary antioxidants may help to maintain
an adequate antioxidant status, defined as the balance between

antioxidants and oxidants in living organism.



Kefir is the traditional fermented milk in Caucasusian area
and is made mainly by fermenting milk with lactic acid
bacteria and yeasts.

Kefir fermented milk has recently been known as a healthy
soft drink, because of its functional characteristics such as
antimicrobial activity, digestion support, immunological and
antitumor activity.

Therefore In this study, the author attempted to analyze the
microorganisms of kefir fermented milk and measure the
antioxidant power of supernatant of culture solution from the
isolated strains such as L. parapara casei, L. brevis, L. plantarum,
P. ormeri, C. kefyr and C. holmii.

Identification results of the microorganisms from the kefir
fermented milk most of the strains were lactics and yeasts as
87% of the total. And detection number of yeasts was higher
than that of lactic acid bacteria by 2 times.

The predominant microorganisms isolated were Lactobacillus
plantarum in lactic acid bacteria and Pichia ormeri in yeasts as
70% in each groups.

The antioxidant power were determined using the ferric
reducing/antioxidant power assay(FRAP assay). this was
determined using a simple, reproducible and inexpensive
method. this procedure involves the reduction of Fe"-TPTZ to
a blue colored FeTPTZ by biological antioxidants and

chemical reductants, some of which might have no antioxidant



activity in a sample.

The FRAP assay compares the change in absorbance at 593nm
of a sample compared with the change in absorbance of a
known standard(FeSO; - 7H>O) to determine antioxidant levels.
the contribution of ascorbic acid to the antioxidant power of
the supernatant from culture solution was also calculated.

Pichia ormeri in yeasts is the most relatively antioxidant power
in the supernatant of YM culture solution and L. brevis is the
most relatively antioxidant power in the supernatant MRS
culture solution.

In mixed cultrued of Lactobacillus brevis and Pichia ormeri (1:1),
the optimum conditions to produce antioxidant power
material was at 37 in MRS broth. and In mixed cultrued of
Lactobacillus  brevis and Pchia  ormeri  (5:1), the optimum
conditions to produce antioxidant power material was at 25T
in MRS broth.

Candida kefyr in yeasts is the most relatively antioxidant
power about the supernatant of culture solution in natural
media and Lactobacillus  plantarum is the most relatively
antioxidant power about the supernatant of culture solution in
natural media. and the higher concentrations of natural media
are the higher the antioxidant power about the supernatant of

culture solution.
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A A oAl st Eg 2o 93t free radical(f2]7]) A&
Aol AR BESAYAS 4siA7]a, ol2 s A
A HAkst Ao FUte A £2A4S EAAIA UiA ZeE
zefgo A AAVEY Asiuh w3t 9o whg FHPAdEe-Eo
= 7HAE Aoz 4y A k. (Suzuki F,
, 2003) wpebA] AYA] Wl A free radical & A
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T+ Hdx zZA 79 Aoz AzHEd. (Cha &, 1999
;Suzuki 5, 1999 ; Cha & 2001)
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chst EAol wek A4t e 01%101113 A=dl, =],
At el o] wjokdol a3t gt e Aoew HuHE uf
1ot (Rashid &, 1993 ; Rashid &, 1993 ; Chung &, 2002)
Kefir= z7bM 208, Bl e oA 7943 AE2<
Ha oIty 194]7] Fatol] Kefire $RHd% TdrHer s
HAar olo] o2 yetE AuEAY. (Kneifel 5, 1991 ; Kroger,
1993 ; Kwak &, 1996 ; Marshall 5, 1985)
Kefiri= ‘Kefir grains’el] 9J3jx 2 as= TaFEA, graine
Kefir& wr=+ F<kal dd =&l (Saloff-Coste, 1996), Kefir

e
FE WA A, ERAS A} S

o

grain®] vAEEL ¥
TrE S 7A "ok
Kefir graing protein®} polysaccharide® F+A% ™, o g1
(Saccharomyces spp., Candida spp., Kluyveromyces spp.)2} &4kt
(Lactobacillus spp., Lactococcus spp., Leuconostoc spp.) ©} FA&
AS o223 e Aoz HuHT Ytk (Lee = 1986 ;
Ramakanth 5, 1988 ; Kim &, 1994 ; Tamai 5, 1995)
A7t A o] AFEEFS Kefir LA A ] nAE AFof #Ag A+
o} o7l M Zelgk At 54 2 Kefirg Alxste UW
of thelt A¢rt FZ o] o™ (Duitschaever &, 1987 ;
Koroleva, 1988a ; Assadi 5, 2000 ; Beshkova &, 2002), |~
HE A3E vl godMol woEdsd 53 2o A%
1sAded gk Aqte Hlawd HQl #Holrh (Yoon F, 1998
Diniz &, 2003 ; Otle’ 5, 2003 )
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1. A=

1-1. Starter

Starter AT Uil FEEI Qe kefir graino] FFH
kefir MaHFE Y Wolr AL&3FHh. Kefir W aEfol A
grain W3 A= AelM Hirg FE3] AHS & drdE 10%
skim milk broth 300mLe}] ¢} 30gS Fyr2o 2 Hrista, o=
oo al 24A17F wjokslgch (Otle’ 5, 2003 ; Ham %5, 1999 ;
Koroleva, 1988b)

1

B A Alg3E wiAE 25 Difco Co.(US.A) AFo]ict
Al A4 2w dE vfx] 2= Nutrient broth/agar(NA)S, &%
4 9 w8 A& Potato dextrose agar/broth(PDA) Y+
Yeast-Mold agar/broth(YM)E A}-83lH T} Kefir g8 714 Z
v 3 A U(Korea) S ZH-E] A FS ek o] EXE{FE AR
ShSd o

Pelit g olgste] Yars BAS A A WAz



n) A5 A BalEsds 9] API Kit (BioMerieux Co.)E AR

o, ZArare] Fg]i= API 50CHL,

O
o0
£
ox
194
ol
o
s
>
el
¥
1>
L
_rd

=48 A]°F (tripyridyltrizine, ferric chloride &) %

1 9) xeke Sigma Co. (St. Louis, MO, USA)Z 2E] B33 A

12
tlo
-
il
=
£

>
o

o
ol

Q.
au)

Nutrient agar, Potato dextrose agar, MRSE 9]
WAE olfste WPAEE F4o WHE pour plate
method (2= 33, 2002)22 A sl th (Ramakanths, 1998)

2-2. pH % OD &4

W FAIZRE R wiekele] pHWEIE #eEld= pH meter(Flsher
Scientifir Accumet model 15, Fairlawn, NJ, USA)-S A}-83lo =
g3k, Optical Density2] Y3} spectrophotometer(HACH

4000, USA)E AHE-3to 5433

St

2-3. Kefir @ G2X¢E ngEe B . =34
Kefir WaFZ5FE & Ljdtr] flate] axe #ed
YM uj] Z](Chloramphenicol 10mg/100mL % 7}), Z2kite]l 22
o] o
AR —

rir

(S8

Oll

= MRS v}z 7}7}S o]-&38}e] pour plate method® A



o, ol& Fekel loldl wagel YAHE colonyEE B
94 F, Gram 94 sk 22A GRSl AFOZ hEsha

API Kits& At&3te] Ay &S 54

1

Gram

w8 ’—kiﬁiﬂr o Z@ujx] (MRS broth i YM
broth) 300m¢ol]l A Hjekal Fel one dropE HEsta] 24A|7tE R
e Astel T 4L S0nmol Mo FREE FHAC
TEe] HE T2 LE A7) 98l 25T, 37T 239
A owjetg o, A7 2 pH &<l pHYY 3, 4, 5, 6, 7, 8%
b7k 24w wjAle] HelE 7 Eetel wjek Alzte] @ #

7)
45 540nmo A ZH st



1. Kefir fermented milke] Al

1-1. wj kA Zhol] & A4 2 pH ¥3)

Skim milk ®j %] 500mil Kefir grain 20gS #F3}ar 25T o] A
HiFshH A wickedl @8 A WstE ARG AE 2719

2= 10" CFU/miolgon wiok 12417742 w47t 353 &
7hat o, o] % A8A A= el FUF H£E7F kst
g o]l F23 tiEo] pHel 7HAdAe] Y=, HEE
718} pH 6.80| A o] F2&e7E wE wjF 12417174 A= pHe

A Eo] Zom o]% 9ukd 7+ AFS el o] 484 7HA)

v eku] =z o] ¢S ZolAY EHE o b w9 pH A
o 2 Yehdt). (data is not shown here)
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Viable cell counts (CFU/m¢)

107

108 1

105 3

Fig.1.

0 6 12 24 48

Incubation time (hrs)

Changes of viable cell counts and pH in Kefir

fermented milk 500m¢
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2. Kefir fermented milk 2 3-8 v]A & o] K] - TA

Kefir fermented milkZ ¥ o] #A3= 83 nAES

- &45H7] #18k] MRS HHXl% ARESEe] a3k Ad MRS
FAdH colony 1007 X5 Gram @F2slHS wf a7} 58
2 A1t 29%0] vl 2HH7} t] 2ol A&l (Table 1.)
AT Lactobaczllus para para casei, Lactobacillus brevis %
Lactobacillus  plantarum ©] 59, &%+ Candida kefyr, Candida
holmii, Z12J3l  Pichia ohmeri oGt} 1 F FH F& L. para
para casei®} C. kefyr o] %

o]} Kefir fermented milk ol A vja}A o] #HAd= p|AHES
A ARO) 52 fodte ASoE Yy

A o] 5(1986)2 Sacharomyces, Lactobacillus casei, Lactobacillus
kefyr o] EelHAtty Busid o E dAoae ol o
ol el A ofskrt

2 M
RS

ofy
10

M
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Table 1. Microorganisms isolated from kefir fermented milk

Number of isolated strains (%) Identification
3 Lactobacillus para para casei
Bacteria 10 Lactobacillus brevis
16 Lactobacillus plantarum
54 Pichia ormeri
Yeasts 3 Candida kefyr
1 Candida holmii
Molds 0
Etc. 13 Bacillus spp. , Gemella spp.
Total 100

_13_
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_JN

3. WikAl el W O, pH % 4hshe

Kefir & frollA] #el¥ & 33FFE YM broth 300mLoj
one dropS HFSaL 25TolA uwjddHa] 24x7F HAR O F
O.D, pH % Relative antioxidant power?e] W3} &5 ZA}SIHTH
(Fig. 2, Fig. 3, Fig. 4).
24X b v ko) 3 Candida kefyr, Candida holmii= <3 7)ol Eozk

o™ Pichia ormerie] 733l vk 2 A ¢ ?ﬁ 710 &3kt

.
AC)
K
=
i
2
i

el
T
1o
K
i‘l
Ukl
H
g
2
A
O:::
o,
[0
ul
=
o2
N
=
>

o Agele o F2n f:a*vﬂ S7hskol s _111 3u F Pichia
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Fig.2. Changes of relative antioxidant power and pH

on the growth of Pichia ormeri in YM broth

-0-; 0.D, -@-; Relalive antioxidant power,-&—; pH
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Relative antioxidant power (uM)
Growth (O.D. at 540nm)

Incubaction time (day)

Fig.3. Changes of relative antioxidant power and pH

on the growth of Candida kefir in YM broth

-0O-; 0D, -@-; Relative antoxidant power, —4—: pll
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Relative antioxidant power (uM)

Incubation time (day)

Fig.4. Changes of relative antioxidant power and pH

on the growth of Candida holmii in YM broth

-0~ 0D, -@-; Relative antioxidant power, ~&—; pH
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Kefir 2F& frollA] 2o]l¥l &X% 39572 MRS broth 300mLoj

gEstal 37CAAM wiFshiA 24Agt Aoz
OD, pH % Relative antioxidant power2] & FA}SH T
(Fig. 5, Fig. 6, Fig. 7).

one drops

24A17F Wl F$- Lactobacillus para para casei, Lactobacillus brevis,
Lactobacillus plantarum 25 QHY 7)ol Sojztony wjokapa = A
o] Addo g pH L. para para casei®t L. breviss pH 5.0, L.
plantarum-> pH 45 71271 v 7 A 714 §-2 5 A
au gustEe Aol awael A9s AN del Z
A3 A FIvstE e 3 wF Lo plantarumo] 74 w2

2 UEs
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Fig 5. Changes of relative antioxidant power and pH on

the growth of Lactobacillus para para casei in
MRS broth

-0-; 0D, -@-; Relative antioxidant power, —&—; pH
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Relative antioxidant power (uM)
n w
3 3

8

Incubation time (day)

25

20

15

1.0

0.5

Growth (O. D. at 540nm)

Fig 6. Changes of relative antioxidant power and pH on

the growth of Lactobacillus brevis in MRS broth

-C-; OD, -@-; Relative antioxidant power, -&—; pkl
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S 500
3 - 7
5 £
2 400 S
<t
2 ) L 6
€ ©
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T 300 a
g S
200
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E (&)
o L 4
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Incubation time (day)

Fig.7. Changes of relative antioxidant power and pH on
the growth of Lactobacillus plantarum in MRS
broth

-0-; O.D, -@-; Relative antioxidant power, -&-: pt
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41. a5 F

4-1-1. Pichia ormeri

pH7} 3, 4, 5, 6, 7, 8&2 Z}Z} A H YM broth 300mLel} = uj
¥ Pichia ormeriE one drop 75;]%6}0% 25T <} 37°C o v st
WA OD. ¢ pHE Atk garslzle 25T A wjdd
pH 4} pH 79 YM brothol A 1ImL& FH3dle] HAE2@4TC,
7000rpm, 20%)3t3r A< 100uLE Alg oz AL83te &7
i

25C wiAl whA pH 2Aol ZA dFe A %ot A5 Tt
5% pH M= 3-8% yetwten pH
@l @ Aol A% EUC wF pHI wL

ol 9yl we el wAdel o Bae % 4 slg. o
5 4979 A% pHE 4-5 20| ok, 8)

37C WA= B Ao o Aol By BlsddeH
A 713 pH WY& 3-8 Yelyter % pHe 56 %
o2 25C wopANL 4 g4l o koi(fig 9).
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Growth (O.D at 540nm)

pH

Incubation time (day)

™~
™~
\ . — O
~o — — O
O A _— - — O
p] —_—
i~ et
S i - N — —
T — - — ~. — B
-~ - v— — - e 4

S __/_,..//‘ T -—— .
— e —

| — - pH 3
- - pH 4
—— - — — pH 5
- — 0O —- - pH 6
— A — pH 7
2 2 2 1 y — — O 5 pH 8

[+] 1 2 3 4 5 6 7

Incubation time (day)

Fig.8. Effect of pH on the growth of Pichia ormeri in

YM broth at 25T
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Growth (O.D at 540nm)

Incubation time (day)

8
7
6 \ O O /,/.Q
\\ //4‘1'9:7 A
5 ¥ o — — 0 —=T% T — 5 — 07 e-——-V
T A== 7 -
> ——— v
oy - .
o 4 .

— e —— pH3

. pH 4
—— pH 5
1F — 4 — - pHE
— i~ — pH 7
1 N 1 1 i i St pH 8
o] 1 2 3 4 5 6 7

Incubation time (day)

Fig 9. Effect of pH on the growth of Pichia ormeri in
YM broth at 37C
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1-1-2. Candida kefyr
25Col M Candida kefyrZ 7} Ag-E 2 wiokst Ay 48 Jbs

=
g pHi= 3~8% Uehdon pH 42 48 A8 7oA #o 4

10).

37°¢C HH%W A A 7hed pHeE 3-8 Yehgtow 7b 4
W7ol 4 P A 25C RIS MEF pH 4~5 Folg
o} O]% 7CHT} 25T wfFA] 2F Ay A ko] wkwl Pichia ormeri
shi= subd ATE LRy Rok(fig. 11).

fr
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Growth (O.D at 540nm)

Incubation time (day)

8
7F N
AN
6 \\\
\\O—"/’O\ —_—— — O — 0 — — o __
5 N, — T TR - & — = - ——
R e e
T ¢ o o e o o o
le———o— 4 e ? S - o
——®——— nH 3
2 O pHA4
—— - — pH 5
1k — —O-— - pHE
_— & — pH 7
— —O— — pH 8
' A | 1 i I3
0 1 2 3 4 S 6 7

Incubation time (day)

Fig.10. Effect of pH on the growth of Candida kefyr in
YM broth at 25T
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Growth (O.D at 540nm)

pH

2.0

Incubation time (day)

—@®—— pH3

- pH 4

——-—w%-—-—  pHS

— 1 — pH 6

— i — pH 7

. . . A , T TOT T eHE
1 2 3 4 5 6 7

Incubation time (day)

Fig.11. Effect of pH on the growth of Candida kefyr in

YM broth at 37C
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4-1-3. Candida holmii

25 C oA Candida holmiis 7y A& -LH e vjokst 23 M5 s
st pHy 3~82 yEelyton AAd=Ee] A5o% pH 3, pH 4%
A AA7E AL pHE w2 Aol e el e
A ¥ Bes o 7 3 HE pHe 455 Foldy
(fig. 12).

37T WAl Al A 7hed pHe 3~-8= Ueiwew 7 4
e A A" GA 25T wiFAIeF ¥ pH 45~5 F+o]
At ol= Candida kefyr$t= Y3 ZAIpo|vp 37CHY 25T wj
okx] Ak A eFo] Wokd Pichia ormeriobs AHFH A3E e

A tHfig. 13).
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<
w
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3
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Incubation time (day)
8
7
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N\ =0 o T

s | ~ Y ,1:_:9_*“_‘\ O — y S

A S — _9: ~\\ "“‘__*,,*‘ =T — /"J? =
- \\D:’T*’D”"“ —= = —
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3

2 . pH 4
———%-——  pHS

— 4 — pH 6

1r — —a—  pHT
— O — pH 8

1 A A - . A 1
o 1 2 3 4 5 6 7

Incubation time (day)

Fig.12. Effect of pH on the growth of Candida holmii in
YM broth at 25T
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Growth (O.D at 540nm)

pH

Incubation time (day)

N
N
~ \«—-—O\
A 4 T I ,/;8‘_—\>
B = T * G- U VP X
R e G .
Y . ©

————— pH 3
. - pH 4
——-—w%-—— pHS
—-—- pHES
— & — pH 7
e @ pH 8

I 1 2 1 1

1 2 3 4 5 6 7

Incubation time (day)

Fig.13. Effect of pH on the growth of Candida holmii in

YM broth at 37T
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42, skt

4-2-1. Lactobacillus para para casei
pH7} 3, 4, 5, 6, 7, 82 Z}7z} A ¥ MRS broth 300mLel| %
v &k ¥ Lactobacillus para para caseis one drop #&3dle] 25T <}
37°Co) wiFsiei OD. ¢ pHE F4stAth. ibsts 2 25T
o 4 wjkE pH 42} pH 72] MRS brothol A 1mL& FH3le] ¢
24T, 7000rpm, 20min)dlal e} 100uLE Algdo=
1851 ZAe A,

25C wj%kA)] pH 3, pH 4, pH 58 =49 A3 oM 4ke]
A& wro} qto]l ALl ZAstA Rl Aow Hol 4% Thw
& pH Wel= pH 6~8olt}y. T3k 4+ S HH an il
PR A 2 wi Al pH £A0] & E

#Fol B S 4 4 doen HF pHe 45 FZoltifig

37°C wjekst Az} 25T u) kxS 7ol A& AF Ak Q)
oAxl AL fFAbsE AxtE JEeER) A t(fig. 15)
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2.5
— pH 3
. pH 4
—— % —— pHS5
20F — —O— - pHE
E — i — pH 7 /O____O"‘\O\\
c — —O— — pHS8 % T —
S - A
‘m-‘ 1.5 F O_%___O /A——-—A—*——A———A/
5 .
a / .
S //
- — e — ]
§ 1.0 // /.ﬂ —_— 0 — e — O — O
3 /=N
b
° /
1/
y————
— s L I

Incubation time (day)

8

—@—— pH 3
4 (@] pH 4
) —— @ —— pHS5
N — 0 — pH 6
6 \\ — @ — pH7
~N _— O — pH 8

S ——— %:»——~—o\\\\ .
- ——— e _ _ -y ——

pH
—
o o
O,
<,
0
|
0
¢ ©

s 1 Il 'l 'l 1

o 1 2 3 4 5 6 7

Incubation time (day)

Fig.14. Effect of pH on the growth of Lactobacillus para
para casei in MRS broth at 25T
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2.5
——®—— pH3
O pH 4
—— @ —— pHS5
20— —O — - pHes
£ — e —  pH7Y o —— O —— 0 - ——o— "
[ —_— O pH 8 — _—
=4 _ -~ — — & — —@&— — @ —
© 15} > —— 0 -
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Incubation time (day)

[ — pH
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7 o pH 4
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6 AN — e — pH 7
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) \o\ e & e

= —
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E=Y
0
0

O

(o3 O

incubation time (day)

Fig.15. Effect of pH on the growth of Lactobacillus para
para casei in MRS broth at 37T
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4-2-2 Lactobacillus brevis

25C kAl L. brevisi= 4Fe] A& wbol pH 302 3w A
ol M= fFo] Z23kx] Z&y pH 42 2AHE AIfAAE=
el sl wob 1 Aol ejeh UslA pH 5, 6, 7, 89 4

el s & AsE EA ofdst ATl wel A 7hed
pH ¥ el= pH 4-8= yeyutth 4 A&l Aoir= pH 33
pH 49 A3 55 Astal pH7E & wiA oA A3 dd+
5 2 kgl wuhe Als & dew HF pHe 457
o] th(fig. 16).

37°C wiFoll M= 25T ol AAX ol G B Ak ALkl
2 AdatelA FAsHA vYetsd. #HE pHeE 4~5520%
25T v Fu ok Ak 235 vebd loh(fig. 17).
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