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Induction of B-Glucosidase and a-Rhamnosidase of
Bacteroides JY-6 by Flavonoid Glycosides
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Abstract—Optimal medium for growth and glycosidases production of Bacteroides JY-6, an human in-
testinal bacterium, was general anaerobic medium or tryptic soy broth containing sodium thioglyco-
late and ascorbic acid. By cocultivation of Staphylococcus R-48, Bacteroides JY-6 could be cultured in LB
broth unable to culture JY-6. Heated Staphylococcus R-48 was also the inducer of the production of Bac-
teroides JY-6 glycosidases. These glycosidases were induced well by natura] flavonoid glycosides, such
as poncirin, naringin and rutin, but were not by synthetic substrates, p-nitrophenyl B-Dglu-
copyranoside and p-nitrophenyl o-L-rhamnopyranoside.
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Naringin, sodium thioglycolate, ascorbic acid.
L-cysteine, p-nitrophenyl-B-D-glucopyranoside,
p-nitrophenyl-o-L-rhamnopyranoside. urea:
Sigma Chem. Co. (U.S.A)E¥E T3,
Brain heart infusion broth(BHI}, tryptic soy
broth(TS), muller hinton broth(MN), yeast ex-
tract® B}&% WA & Difco Co. (U.S.A)RFEH F
9)5}51e™, general anaerobic medium(GAM)<S
(BF) BANE(HA) o2 2E 73 Aucubindt
poncirin® & A¥AoA Ealg Ag AH-3Tt
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Fig. 1— Growth and glycosidases productions of Bac-
teroides JY-6 culured in several commercial
media: 1, GAM: 2, BHL: 3, LB: 4, MN: 5, TS:
6. TS+ascorbic acid+ sod. thioglycolate. i, B~
glucosidase: @, P-rhamnosidase: M, growth.
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o-L-Rhamnosidase 4 - 2mM p-nitrophenyl
a-L-rhamnopyranoside (PNR) 0.1 mi, 20mM ¢
Ahghx B (pH 7.0) 0.3 ml, £29 0.1 mIE o] 30&
7+ 37°Coll 4] vjokd ¥ 0.2 N-NaOH 0.5 mIZ uh-3-&
AA A}, AR A2 3000 rpmellA] 1083 ¥4
£2)519 405 nmolM =& FH3A

p-Glucosidase 84 - 2mM p-nitrophenyl o-
glucopyranoside (PNG) 0.1 ml, 20 mM 1434
(pH 7.0) 0.3 ml, E4) 0.1 mIE $ol 3083t 37°C
oA i3 ¥ 0. 2N-NaOH 0.5 mI= ‘i‘l’%—% AR
Atk H2AX AL 3000 rpmolA 1087 AL
o 405 nmol A FF=E ST

Urease 84 - 5M urea 0.05ml, 49 0.1 miE
Wi 37°CAA 1087 wHEAIFE 1N HSO,2 8
& AAA21% indophenold o2 £33t 19]¢]
AYe 9o AaNYelA g} ol AT
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Bacteroides JY-67F ¥l AR wiAIFAA
¥714979 wieo] 7HsE A1 GAM. BHIM]o
A BAo] S5 HT) (Fig. 1). A ogt d3e =
Ay&}7) 980 Bactervides7} 2 A2kAlgrs TSR0 $#
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Table I— Effect of antioxidant on growth activities of glucosidases of Bacteroides JY-6

Compounds” . Activity
: - - - Growth
Sod. thioglycolate Cysteine Ascorbic acid B-Glucosidase  ®-Rhamnosidase
oY o o) +++ ++ ++
o o X ++ + ’ +
o) X o} ++++ +++ +++
x? o o +++ + +
X X X + + +

1.5% was added in TS broth 2, was not added.

++++. very strong. ++ +, strong: ++, weak: +, very weak.
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Fig. 2— Induction of Bacteroides JY-6 by medium—pH:
JY-6 was cultured in the TSR media of vari-~
ous pHs: ®, f-glucosidase:A, o-rham-
nosidase: ®, growth.

HAE AWM ¥ T 433 2AREE AR
(Table I). $-9AE A7 WA oA JY-63FF+=
A & Agtony, 154= ascorbic acidg A1
471 4Fol 4k a3y, A48 AL
sodium thioglycolate® H71% 3971 4% a3
Uehdch 224 odrlelA o] AMAYE ZANE
2% uj x| 2= TSHER| o sodium thioglycolatest as-
corbic acid& 713 WX (TSR) & AHS-3Hch.

pHO|l o8t EART

wix] 8] pH7t AL X E ANE AT 2
5}& Fig. 20) YehIt}. Bacteroides JY-69) 432 4t
Azt 4829 pHoAME dAZ & ARsigey
pH 8.50140 e o] Ae] o|Fo|z)R] Agle}.
JY-6 739 443 Bglucosidase?] AL A4
WA 4604 ¢4t a8y, a-rhamnosidase®]
AL pH 7 B2A HAXE Ueld oo pH 74l
A2} IS pH 6olA1e) kel nlsial oF 4uli]
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Fig. 3— By cocultivation of Bacteroides JY-6 and Sta-
phylococcus R48, the enzyme production of
these bacteria. JY produces B-glucosidase (&)
and a-rhamnosidase (m). R48 produces a-
glucosidase (A) and urease (®). Total growth,

o}, ol8l@ A& A9 pHell W} a-rhamnosidase
9] AibAdo] Wizt & 9lon 53] M) pHE Z2
e AHEEdAA a-rhamnosidasecll 2] diAl=
% Ao g AZpEr Aljtel whe} rhamnosed& 2
DT iGH T A AP A3 2}
o7} A& ReE AlgHr).

Staphylococcus R-48 DFL} A|MAUA| BART

LBui | ol Bacteroides JY-6 @58 ©rE5uldsia A
o] Aol =] ¢¢on Bglucosidase?] YAtx AHel
512 =) 28y LBEfR) A Staphylococcus R-48
a5 4ol & 5y, o] FF7 A3 B-glu-
cosidasett ureaserx Ad4te] Z @k A Bac-
teroides JY-69} Staphylococcus R-48 & EAje] 0]4]A]
713 Bacteroides®} “373} Bacteroides®] B-glucosi-
dase ¥ a-rhamnosidase®] AAkde2 2Agd
(Fig. 3). Aol 5 #FE ol4% 7% WAA Sta-
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Fig. 4 — Induction of B-glucosidase (®) and a-rham-
nosidase (®) by the inactivated Staphylococcus
R-48. Staphylococcus R-48 was sterilized at
121°C for 20 min. The sterilized R-48 was add-
ed in the medium and JY-6 was inoculated
and cultured.

phylococcus R-48 779 A7&o] o] Fo A HA 6A130]
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Z7tslet. Staphylococcus R-48 #5358 ml 9 1%
1051 9+2 713 % arhamnosidase?) 4 &
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slgdtt. ol2lst A= Staphylococcus R-48 TF9}t
Bacteroides JY-67F-& &A1 WG Ao F &5
o] Ago] FA| o|FiXRX &1 WA Staphy-
lococcus7} 2333V A Bacteroides7t 43 & 5= Y& =
3. & YoE2DE YANF LA o) 0]FR)
3 leka g, o}ge, Staphyolococcuse) dHZF
o= BacteroidesgF2] o-glucosidase®} PB-rham-
nosidase®] fX=A|7} ${31aL Qlof olE HA ] A
A& 70 BetoplE A3 Fadvie A4d
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£7} olojxa Qltky BastE AR o|ATH A

Activity (ADs 405nm)

o0 i‘o o; |.JJ 1?5 2fo
Substrate Concretration (mM)
Fig. §— Induction of JY-6 o-rhamnosidase by natural
and artifical substrates: X ,poncirin: ¥, naringin:
A rutin: ® aucubin; ¢, cellobiose: ®, maltose:
+, pnitrophenyl a-L-rhamnopyranoside.
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Rutin, poncirin, naringin, aucubin, maltose, cel-
lobiose?] thi-Eol 2mMoj el 2 5X¢7] dE
o] 2mMo]d}llAl glycosidases FEENE S
tHFig. 5). a-Rhamnosidasefr= &= poncirin®|
7FE 580 2mMollA oF 49 FEEA7L AN
t}. 22 the-& naringin, rutin®} oAk, 218yt cel-
lobiose, maltose % aucubin® E37} ATt ol&id
A= cellobiose, maltose 2 aucubin®| rhamnose
3& ZuglE W@ Az oY) g2 Az

ol2e] olE 3jHEol BglucosidaseFEEHE &
A% A3}, poncirin, naringinol $+321 o 2613
=9 $E&7E Q. Aucubin¥ rutin® % 1.54)
9 FE& 1Yt 299 maltoses} cellobioses
a7t gtk B-Glucosidases] FEHEIAE o-
rhamnosidasefrE Aol v FEi 27t dgheni,
a-rhamnosidase?] #=&3+= g} aucubinol &
A& Holx AL aucubin®] glucose FHHruligdA o]7]
qEo g Adct

#8, glycosidases?] ¥A71AE o831 Bac-
teroides®] glycosidases®) H=EIAE FAHAY
(Fig. 6). ¥4713¢ p-nitrophenyl B-D-glucopy-
ranoside® 0.2 mMollA 0.5 mMARoloiA  glucosi-
daseEAE o 12% =829 pnitrophenyl B-L-
rhamnopyranosidet= 0.2mMellA ¢ o-rhamno-
sidaseB A& o 20%9] =& Btk 22y 1 ol
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Fig. 6 — Induction of JY-6 B-glucosidase by natural and
artificial substrates:&, poncirin: +, naringin:
X, rutin: ¥, aucubin: @, cellobiose: ®, mal-
tose: ¢, p-nitrophenyl 8-D-glucopyranoside.
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