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Study on the functional substance of fermented milk-kefir
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Abstract
This study aims to evaluate the

antimutagenicity and antioxidative activities
of kefir. The Ames test was used to
determine antimutagenic activity, whereas
antioxidative enzymes activity and reducing
power were used to evaluate the antioxidative
activity of kefir. In both cases of direct- or
indirect-acting mutagens, the antimutagenic
activities of kefir were significantly greater
than those of unfermented milk. Kefir
demonstrated significantly greater reducing
power, but reduced glutathione peroxidase
(GSHPx) activity than was the case for milk.
There was no significant difference between
milk and kefir as regards superoxide
dismutase (SOD) activity. These findings
have demonstrated that kefir possess
significant antimutagenicity and antioxidant
activity, thereby suggesting that kefir is a
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potential candidate for the role of useful
natural antimutagenic and  antioxidant
supplements for the human diet.
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oxidative activity

- ipd o2

BOARR A B Y R A
AR B AuEART WL FE F TR ERKRGD
THEXH 11“”’]145*".; R R AR |
€ ih ”5'% y AT BF R
(electron transport chain reaction) 14 §#3x
i £ eniAE? > T3 pod A (free radical )
# 24 (Halliwell, 1994 ) - izdt R#E 4 0
Gk EAREE A
P Tt A Mg g T ottt g e
BREFFIRRR SR HAL 2 pd A
B e kX G 1RF i B 1 (Zeiger,
1987) o F1p o > R %R 2 PR R0
T de v 4

fi 1908 & 8% B4 % F Metchnikoff # o
G RS T AR A B A HOE R
Wi B2 AT TRPIEU e P oo B A
POERErATRLARE LRI N R
4B~ *E PR AR ¥ (Cevikbas et al., 1994;
Garrote et al., 2000) > 5.2 f SR p B 4c 7’%
NIEAN A i = A “f £ - Bt
R T 7 B A L 2 3&7#““&, ’

K TIRE i

F-@rﬁp,g,ﬁ'&h‘}zlf"’ﬁhi-& & L
AR TEHLA PR R

F v ﬁnb EAKRBREE &S HF KL
R PR ER R



2 BEREHSH
(C)hA ik i

AR R BMGRTEHERR
% & N-methyl, N’-nitro, N-nitrosoguanidine
(MNNG) & B & %® % & 4-nitroquinoline-
N’-oxide (NQNO)Z_#r#4| F o F 5 3E % 4ok
- T o R EHERRRRETERE
F ¥y B F andrd %k (p<0.05) -

P i RAHF I RER 0 A
MNNG - NQNO -~ 3,2’-dimethyl-4-amino-
biphenyl (DMAB)% £ 5 #r+#|{+(Hosono et
al., 1986; Hosoda et al., 1992); ﬁé}w S 0-

Foo Fv BT R CHEFETRRE
1+ (Yoshida et al., 1991) - van Boekel et al
(1993)3 . 35 S5 Ji ik 3+

ﬂ?“%ﬂh@mddﬂ%ﬂwafﬂﬁ

Lactobacillus helveticus 3 fiz & # 2~ H
R M AR 2ZFTRERRT A
AR ET D 57 &80
F-v feisf(Linetal., 1999)> s ipl i 2 f
2R FMET B Ry ’Fﬁ kfzis & 4 2
PRy Moo

Sreekumar and Hosono (1998) % R
Bifidobacterium longum 2 # z_#2 *} % pE &
FARRRME e A ERFTAL 2T REA

Mansson and Akesson, 2000) °

FREF ¥ 8B 5 TR 0 2 5 2 fukgn g
FAFE 2 PFEAGE o AR K A TE R
LR RIS Y g
P y)w&;_,—,» et P akFLR (P>

0.05) > @ s i ¢ ek kﬁ; v B s
relm«gfz‘%w’b(p@os)(z\~
RF PR ipET ﬂ%kﬁﬁv*%?@

EIRAN A AR R e A
R T UESNT B o S cE SRS BF - 1 sh iy
TR iﬁ,é{éi it fEE M (Sander et
al, 1995): ft ek B ¥ 2500 4 B
%%mw’kﬁhﬁﬂmmﬁzﬁﬁ%%
g1
R HIRE S " pE R AR IS

/na%@;fuﬁ&@’??%%*#wﬁﬁ*
¥ i ff;:i‘ o a Sl S B g PRiEE I
frtl % % 4v 1 i@ A2 L3k o Hojo (1982)3F
£ 2705 80°C10 A4 bl de B fs T I E A
PRiEF CEERDAGE AR 25N
AR AEREG  RRHRNEY LR
7 87 ¥ ' 14(p<0.05) -

R R T P

Specific activities (U/mL)

Sample

we};ﬁﬁ’-j@’ﬁ]aﬁﬁzﬁﬁiﬁ.ﬁ L’/”\%ﬁ-g
Rt EL PTG RN ARE
- HFATY e
Fo- SR FEZRRRN
Inhibition rate (%)
Sample MNNG NQNO
Milk 12.4+0.3* 14.3+0.5%
Kefir 61.5+1.2° 90.0+0.9"
Pl AR RELA LI EFLE(PS
0.05)

(F)n?FE24g PEEFZ B

SN i BN SN Y e TR B el

P Fadp g oo M B g R
FoOTFORFEMELT R NGT o4
PPN ALy PR ALY Pl
fi¥ (superoxide dismutase; SOD) ~ $5 2 F #x
¥ % v ps (glutathione peroxidase;
GSHPx) » 12 % f§ fi#(catalase) » p“ 4 Fg i
B R T B A A S ¢ (Lindmark-

SOD GSHPx
Milk  0.511+0.016* 1.016+0.017°
Kefir ~ 0.533+0.016° 0.603 +0.016°

VR EEBETARIEELAEIHEFLE(PS
0.05)

E)n2f2zER4
ERESEEEErENE R T o
58 g b M4 (Meir et al., 1995) » F]pt >

Hd Rl A Rs > VIR RS
Ml BRERAoR Z o L 2B
Rt BEFgoTE L(p<005)

poan e 'r‘?\:’F O ’Fr H 74 Pk

£ 5 13 1 #2(Ye and Ng, 2000) - Wong and

Kitts (2003)% 5% @ R 4 4 & &7 Fod
B¢ ehgr A (sulfhydryl group) 7 B > @ 23

o ij:'_}EJe“KA,\ B R4 L ERS
By ﬁ;** 3 &% & & 4 (Lin and Yen,
1999) - i%%ﬂ@ﬁuu ek ¥
B0 L5 (p<0.05) » wedipl st F S EiE
AN SR R o A R
RSB R4 o



2z vt B R4
Sample Absorbance at 700 nm
Milk 0.690 + 0.002"
Kefir 0.760 +0.001°
YR EEBET AR B AL IHEFLEPS
0.05)

N s

AT AL LERLLE LR

2R

By b e A g S R 0 2

#E?{%‘]V’L'*’im% L3295 B sk o P
TR FAIFELER AR LG R
«‘}%‘#’bﬁ’ MR AT LB R BE /r'r} ’
ML Y GARL LA
RS JEXE KT ,L]vjto;ﬁd AT %
LHER ﬂ?tﬁ*%ﬂﬁp$*4wa

Az iR ¥ RESE &

24

T SR 1. T E X

4

EEAL s

Cevikbas, A., E. Yemni, F. W. Ezzedenn,
and T. Yardimici. 1994. Antitumoural,
antibacterial and antifungal activities of
kefir and kefir grain. Phytother. Res. 8:
78-82.

Garrote, G. L., A. G. Abraham, and G. L.
Antoni. 2000. Inhibitory power of kefir:
The role of organic acids. J. Food Prot.
63: 364-369.

Halliwell, B. and J. M. Gutteridge. 1984.
Oxygen toxicity, oxygen radicals,
transition metals and disease. Biochem. J.
219: 1-4.

Hojo, Y. 1982. Selenium concentration
and glutathione peroxidase activity in
cow’s milk. Biol. Trace Elem. Res. 4:
233-239.

Hosoda, M., H. Hashimoto, H. Morita, M.

Chiba, and A. Hosono. 1992. Anti-
mutagenicity of milk cultured with lactic
acid bacteria against N-methyl-N’-nitro-
N-nitroso- guanidine. J. Dairy Sci. 75:
976-981.

Hosono, A., T. Kashina, and T. Kada.
1986. Antimutagenic properties of lactic
acid-cultured milk on chemical and fecal
mutagens. J. Dairy Sci. 69: 2237-2242.
Lin, C. W., C. L. Chen, and J. R. Liu.
1999. Identification and characterisation
of lactic acid bacteria and yeasts isolated
from kefir grains in Taiwan. Aust. J.
Dairy Technol. 54: 14-18.

8.

10.

11.

12.

13.

14.

15.

16.

17.

Lin, M. Y. and C. L. Yen. 1999.
Antioxidative ability of lactic acid
bacteria. J. Agric. Food Chem. 47:
1460-1466.

Lindmark-Mansson, H., and B. Akesson.
2000. Antioxidative factors in milk. Br. J.
Nutr. 84: S103-S110.

Matar, C., S. S. Nadathur, A. T.
Bakalinsky, and J. Goulet. 1997.
Antimutagenic effects of milk fermented
by lactobacillus helveticus L89 and a
protease-deficient derivative. J. Dairy Sci.
80: 1965-1970.

Meir, S., J. Kanner, B. Akiri, and S.
Philosoph-Hadas. 1995. Determination
and involvement of aqueous reducing
compounds in oxidative defense systems
of various senescing leaves. J. Agric.
Food Chem. 43: 1813-1819.

Sanders, J. W., K. J. Lechouts, A. J.
Haandrikmam, G. Venema, and J. Kok.
1995. Stress response in Lactococcus
lactis: cloning, expression analysis, and
mutation of the lactococcal superoxide

dismutase gene. J. Bacteriol. 177:
5254-5260.

Sreekumar, O. and A. Hosono. 1998.
The antimutagenic properties of a
polysaccharide produced by

Bifidobacterium longum and its cultured
milk against some heterocyclic amines.
Can. J. Microbiol. 44: 1029-1036.

van Boekel, M. A., C. N. Weerens, A.
Holstra, C. E. Scheidtweiler, and G. M.
Alink. 1993. Antimutagenic effects of
casein and its digestion products. Food
Chem Toxicol. 31: 731-737.

Wong, P. Y. Y. and D. D. Kitts. 2003.
Chemistry of buttermilk solid antioxidant
activity. J. Dairy Sci. 86: 1541-1547.

Ye, X. Y. and T. B. Ng. 2000.
Purification and characterization of
glycolactin, a novel glycoprotein from
bovine milk. Life Sci. 66: 1177-1186.
Zeiger, E. 1987. Carcinogenicity of
mutagens: predictive capability of the
Salmonella mutagenesis assay for rodent
carcinogencity.  Cancer  Res.  47:
1287-1296.



