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Glutathione Sulphydryl Contents and Antioxidant Activities
of Lactobacillus spp. and Bacillus coagulans

J. Y. Byun and Y. H. Yoon
Department of Animal Science and Technology, Chung-Ang University

ABSTRACT

The antioxidative ability on the basis of reduced glutathione sulphydryl(GSH) level, the inhibition activities
of linoleic acid peroxidation of cell free extract of Lactobacillus spp. and Bacillus spp. have been determined;
Lactobacillus casei CU4114 contained the highest level of GSH among the probiotic strains with 25.15 4
mole/g. Significantly high level of GSH occured in the intracellular cell free extract of Lactobacillus
rhamnosus CU4201, Lactobacillus plantarum CU4203. The antioxidant activity and inhibition of linoleic acid
peroxidation of cell free extract of Lactobacillus spp. and Bacillus spp. by thiobarbituric acid(TBA) assay
have been shown to be significantly differed depending on the strains(P>0.01). Intracellular cell free extracts
of L. acidophilus CU4111, L. casei CU4114, and strains of Bacillus coacillus revealed a significantly
intensive inhibitory activity in the linoleic acid peroxidation reactions. Spearmans’ rank correlation between
inhibitory activity on linoleic acid peroxidation and cellular GSH levels of Lactobacillus spp. was analysed
and the correlation quotient was 0.65 which means a significant positive correlation.
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g o3t Ro g 43R gitHAhotupa et al., 1996;
Korpela et al,, 1997; Sanders et al., 1995).
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B Ao A8l Lactobacillus spp. R Bacillus
coagulans’= Table 1o] A Al uwpe}l ok

Lactobacillus spp.2] ¥} & 37°C MRS(DeMan- Ro-
gosa-Sharpe, Difco, USA) brothS AFE3IH T, HEZ
0.75M adonitol & -3 11% skim milke] e #Hx14
o} AR cellg HIE EFT F -70THA o
=8 239t} Bacillus coagulanss Bacillus coagulans
broth(Difco, USA)llA] uekg 8L, cellg] HES
v oo 3} 80% glycerol S 7:38) HIEE EjFele, -70
Tl B sk

2. MZEAS GSH 5=5F

Bacillus spp.== Bacillus coagulans broth(BCB)ell 4
7} ujokz Aol wel w kR, Lactobacillus spp.&
MRS brothol]l A 37°C 16417+ ¥j % 3, 10,000rpmel] 4]
1027 94823, Saline2.2 23] washing 3, wet
cell pellet 10mg-S 0C) A 2087} ultra sonicator2
Hach 239 cell S 10,000pmol A 1027 QA #-2)
%, intraceltutar cell free extraction(IE)E BETh

IE solution®] GSH % X& GSH assay kit (Calbio-
chem, Cat. No. 354102. USA)S o] &-3}e] 33] uts &
Aatgrth 200ule] MEFENE HEL LFARY)
& Fhete} £43F0) W00WZE B @ F Souls) ol
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sle 1. Sources of strains of used in this investigation

Spieces Strains Source
Bacillus coagulans CU4101 Zosty F4E7HFAEA
B. coagulans Cu4102 ”
B. coagulans CU4103 "
B. coagulans CU4104 "
B. coagulans CU4105 "
B coagulans CU4106 ‘ "
B. coagulans CuU4107 ”
B. coagulans Cusly ]
Bacillus polypermenticus SCD CU4108 n
Lactobacillus sporogenes CU4109 "
Sporolactobacillus inulinus CU4110 "
Lactobaciflus rhamnosus CU4201 n
L. rhamnosus CU4202 n
L. helveticus CU4231 "
L. plantarum CU4203 "
L. brevis CU4205 "
L. brevis CU4206 n
L. acidophilus Ccu4int "
L rhamnosus GG CU4112 u
L. acidophilus Cu4113 "
L. casei Cu4114 n
L. casei CUAI26 ’
L. acidophilus CU4127 ”
L. acidophilus CuU4128 "
L. casei CU4129 n
L. casei CU4130 "
Bifidobacterium lactis CU4133 "
Bifidobacterium longum CU4134 "

‘GSH)= AN 2% 9 glutathioned) mole Fx o8, A
Ngo A4 M FHE FZE, Aot A&7}
A31A = AelM E39 F2E, & Arely
= Alge FXugolth
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MRS brothell A wjek &, 10,000rpmol A} 1057+ 4
£2]glc}. Saline® & 23] washing 3, wet cell pellet
0C| A 2087} Ultra sonicator2 #43hc}. 3¢

cell2 10,000rpmoj A 1027 P43F8] F intracelluar
cell; free extraction(IE)S d=rh

1 mi2} linoleic acid(L-2376, Sigma, USA)$} 0.2mis}
tween 20(S31962, Merck, Germany), 19.7ml of deionized
waterS 2§31 20ml9] linoleic acid 3L Az
3t} Linoleic acid emulsion 1 mlof} 0.2ml2] ascorbate
(0.01%), 0.2mi2] FeSQ4(F-7002, Sigma. USA)0.01%),
0.02M, phosphate buffer solution pH 7.4 0.5m! L A
WL EO4m)S EFE F 37CAM 1247 F Aok

EFHE 2mlol TCA(4%)(T-9159, Sigma, USA) 0.2ml,
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0.4% BHT(B-1378, USA) 0.2ml, 0.8% tribarbituric acid
(TBA, T-3500, Sigma, USA) 2mi& H7+g & 100To)
A 3087+ uiokaty, 413] Foll 2ml of chloroform 3
7bete] 238 & 532nmo) A OD & &3

Inhibition rate(%) = 1 - (sample OD/blank OD) x100%
m. ot & &
L AZ I GSH 8&

Lactobacillus spp. 19 @ Bifidobacterium spp. 43F
& @ Sporolactobaciiilus inulinus 1g5, Bacillus coa-
gulans 8743, Bacillus pobypermenticus 13+%, % 33¢
ZFo] g MFE F249 F Glutathione FH8&2
Table 204 A1A1€ vk ot

&8 AEZY GSH =& wxdd Laco-
bacillus spp., Bifidobacterium spp., Sporolactobacillus,
Bacillus spp. &M 2 % glutathione &R FE7t £ 7
o YeEN 2 Q) Lactobacillus spp.2) Al ZU) gluta-
thione 39-& &% ZF Table 29} Fig. 19 AIAE
u}e} 7o) Lactobacillus casei CU4114%= 25.15 umol
ge g 7t w& THEE Holi oW Lacto-
bacillus rhamnosus CUA4201, Lactobacillus plantarum
CU42030] 14.0 umol/g2. 2 EAH A F94& e
B SFEOE e A Uit 2AE ¥4
3= Sporolactobacillus inulinus CU41109} 735- 8.19
umol/g] E+&-& veEh o] Lactobacillus spp. 9} i
g @& 79 giEs B

Bifidobacterium spp.2} GSH TH&-2 47357t 4}
3 3888 Rolvl Bifidobacterium lactis CU 413309)
of 749 B2 2FET TAHA 494 e
= 5202 5S $482 vt

Bacillus coagulans 759 GSH §#&2 A+ &
Z0 2 Vet o v} Bacillus polypermenticus SCD CU-
4108¢} = BA T Lactobacillus  sporogenes
CU4109, Sporolactobacillus inulinus CU4110-&  Bacillus
coagulans BTk f-9)4 o] AAEE ¥ FE9 GSH
FHreS etk

FAEY] R EFAE M E oM RS e
o} 3} QA4 3} pairg YA g = Z4 A3E FX &}
A s a3l G4 B3EHE glutathione £21¢) g

H_EL
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o E3o) wal sl hydroxylZ] 9] Al
4L glutathione B2AZRE A28 {53
5 222 ddsts AoE 48A AoHAn-
derson, 1985). oj&] 7] uhgA b A el
A A8 F e faE sy Ve MY e ¢
7520 2 apoptosis A FAlol A A 7 ]
ALe §E8A gk 22 39 shisd £3
9 ZAE v A2FFEL PghEA 89
glutathione @ M Z1)] thiol 58 &9 AP o
o] Al X caleium $-Z 3} cytotoxicity H4 0.2 L}E}
A g ciAnderson, 1985; Bounous$t Gold, 1991).
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2. Linoleicdt 2Hat3ts 4ol st &y

Lactobacitlus spp. 13 &< LA Bacillus coa-
gulanss 117Fo] g3 AZY F599 03} &
A 223 73F Fig. 29} Fig. 30 A A€ wie} 2ok 2t
#3=0]) U3} linoleic acid A3} 9k-2-& A|WHA &t 3}
AbEHE-g A A7) F tribarbituric acidol] &g 3HAs)
B QAT BE AYFFY FA FEQ AT
3t JABAHE 54 A 1335 Lacwobacillus
spp.3 4 4 A3t A4S vEhfel L
acidophilus CUA11Y, L. casei CUAN14, L. brevis CU4206,
L helvs CU42310) £A 29l $940) ARHE 53
oz & 43 4L Jepdch

Bacillus coagulans®] 323t B 6.02~51.72%
zzo 2 Uehilon NEFFe HukE 484
4222 Bacillus coagulans7t Lactobacillus spp.B.0 &
& Ag oA A4S Jehlidlh X2 A4 AY
= 113F%Z 8757 L5 foAo] AR HE 7€
o2 gz A4S vEh Atk

o) A= L acidophilus 6357} 7§ 81as A4
S yehdtty B8 Ling Yend] B.I(1999)9 FrAt
3 A2 Bo)n linoleic acidol] th3t &Hitsl &4
glutathione  3H4-& 3 positive A#A4& vepdtts
Kullisar $(2002)¢) B 38} fAHSE Agkg Jehid
t}. L. casei CUdL14 #5= A ZV glutathione &
3} linoleic acid Ab3} o] FAle] Z+z} 25.15umolelg,
62.3% 2 probiotic FFE 1 BAjo] -4 Aoz 1}
Bton] xRS FFEdA ALE £ e 4F
Z Lactobacillus sporogenes CU4109, Bacillus coagulans
CU 819 ZF7t I EEA0) & #F2 A¥dAUt
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Table 2. Total glutathione content of Lactobacillus spp., Bifidobacterium spp., Sporolactobacillus, Bacillus spp.

Species Strain Total GSH(umol/g) SE
Lactobacillus rhamnosus CU4201 1429 0.94
Lactobacillus helveticus CU423] 8729 0.85
Lactobacillus rhamnosus CUL20m 742 0.83
Lactobacillus plantarum CU4203 1447 094
Lactobacillus brevis CU4205 10,98 089
Lactobacillus brevis CU4206 9.86%% 0.87
Lactobacillus acidophilus cudim 1nn 0.90
Lactobacillus rhamnosus CU4112 9 457 0.86
Lactobacillus acidophilus cudII3 8.63* 0.85
Lactobacillus casei CU4114 25.15 1.09
Lactobacillus casei CU4126 1305 092
Lactobacillus acidophilus Cu4127 10.15™% 0.87
Lactobacillus acidophilus CU4128 10.15™% 0.87
Lactobacillus casei CU4129 9,08 0.86
Lactobacillus casei CU4130 767" 0.83
Bifidobacterium [bngum CU4131 11.16" 0.89
Bifidobacterium infantis CU4132 10.11°% 0.87
Bifidobacterium lactis CU4133 1246% 091
Bifidobacterium longum CU4134 7107 0.82
Lactobacillus casei CU4135 10.09*® 0.87
Lactobacillus johnsoni CUaI1S 965 0.86
Lactobacillus acidophilus CU4116 13.69° 0.93
Bacillus coagulans Cu4101 6.30™ 0.81
Bacillus coagulans CU4102 534" 0.79
Bacillus coagulans CU4103 5347 0.79
Bacillus coagulans CU4104 5.68™ 0.79
Bacillus coagulans CU4105 6.431™ : 0.81
Bacillus coagulans CU4106 6.591™ 0.81
Bacillus coagulans CU4107 6.461™ 0381
Bacillus coagulans CU819 7.7 0.83
Bacillus polypermenticus CUA108 726" 0.83
Lactobacillus sporogenes CU4109 8.19"* 0.84
Sporolactobacillus inulinus Cua110 7 g7ehik 0.84

"Malue with different superscripts in the same row are different (P<0.05).
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Fig. 1. Total glutathione content of Lactobacillus spp.,
Bifidobacterium spp., Sporolactobaciiilus.
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Fig. 2. Inhibition of linoleic acid peroxidation by intra-
cellular cell-free extraction of Lactobacilli.
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Fig. 3. Inhibition of linoleic acid peroxidation by Intra-
cellular cell-free extraction of sporeforming Baci-

llus coagulans.

V. 20

@yuse AT B3 EHSVE LEREH
a3l gAo] B FFg A sty 33FF
o o3t Al X glutathione &8} linoleic acid 4t3}
AABAE ZAEAY. Lactobacillus casei CU4114
25.15 umol/g2 2 71} & RS RO don
Lactobacillus rhamnosus CU4201, Lactobacillus plan-
tarum CU42030] 14.0umol/g®.2 EAZ 9l HoA4S

9% SHERRINSINENRAIN N22A 2%, 2004

e
0%

Yehe £322 £ ¢442 UYehi Aok 2243
AgdFZ9) glutathione &8 &4 A Lactobacillus
sporogenes CU4109, Sporolactobacillus inulinus CU4110
& Bacillus coagulans 372 GSH &2t F94
o] AAHE ¥ FHES YePIUTH

L. acidophilus CUM11, L casei CU4114, L. brevis
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