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ABSTRACT

Enterococcus casseliflavus BO2, isolated from microbial contaminant of
stevia leaf extract, was found to catalyze hydrolysis of steviol glycosides, sweet
components of Stevia rebaudiana Bertoni (stevia) leaves. Previous studies, however,
have shown that enterococci bacteria have no activity in the metabolism of steviol
glycosides as well as rarely constructed recombinant steviol glycosides hydrolyzing
enzyme. In this study, to ascertain E. casseliflavus BO2 responsible for this role, the B-
glucosidase candidate genes were cloned and expressed in Escherichia coli with C-
terminal Hise-tagged form. An EcBgl4 presented both p-nitrophenyl-p-D-
glucopyranoside (PNPG) and stevioside hydrolysis activity. The gene sequence
analysis indicated that EcBgl 4 was a member of GH 3 glycosyl hydrolase -
glucosidase consisting of 721 amino acids, and corresponding to a molecular mass of
79.37 kDa. EcBgl 4 performed the highest functionally active form upon induction
with 0.2 mM IPTG at 25°C and overnight. The protein was purified to homogeneity
and the biochemical properties were characterized. Both crude extract and purified
form of EcBgl 4 specifically hydrolyzed the glucose moiety of stevioside to produce
rubusoside. The purified EcBgl 4 exhibited an optimum pH and temperature at 6.0 and
37°C, respectively against both pNPG and stevioside. Kinetic constants, Kea/Km for
PNPG and Ka/Ky, for stevioside were calculated to be 8583 mM's! for and 95.41
mM's!, respectively, indicating that EcBgl 4 hydrolyzed pNPG had more efficiency
than stevioside. Importantly, EcBgl 4 was found to be the highest efficient enzyme that
catalyzed both pNPG and stevioside compared to the stevioside hydrolyzing B-
glycosidases previously reported. The enzyme showed substantial activity towards
amygdalin and also hydrolyzed natural saccharides but no hydrolytic activity was
observed on tested aryl-glycoside synthetic substrates. The results revealed that E.
casseliflavus BO2 indeed possessed stevioside hydrolyzing activity via a novel -
glucosidase, which also served as a potential enzyme for future applications.

KEY WORDS: STEVIOL GLYCOSIDES / STEVIOSIDE / RUBUSOSIDE /
B-GLUCOSIDASE / ENTEROCOCCUS CASSELIFLAVUS

90 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

o v 1 a J
mimzLummzﬁﬂymmaﬂymzmmmwaﬂaﬁﬂa%ﬂ

ISOLATION AND CHARACTERIZATION OF BIOCATALYST DIGESTING STEVIOSIDE
BN Yyuda 5637970 SCBC/M

Y. (FunY)

AZNITUMI NS NEINTNLE: 913 auae, MD., Ph.D., Aaarna HIANOIINUI, Ph.D.

UNAAED
Y Yy Y

Enteroflavus ~ cassiliflavus  BO2 laninmsueniyet)wtlouluirlunahvauana
' aa Ix 9 . 91
awnsndesanlona Inaln lvazuiluarswimululuwg v Sevia rebaudiana Bertoni 13

= ' Y 1 A A 1 d" l:i‘ Y (% a K Aaa L
msAnIneurthszymuaiiGenguil lumerdesnumswmueaduvesddiooa Inaln lag lu

o Y G a J S o 9 A 1 . ]
a1 1d nazmswaasaonduuudou lmindosarsiifivoonn ienaaeu E. cassiliflavus BO2 408

Aa Y a = dy 9 = ) S Y 2
aaloea lnalalyd ldese msAnwiilld Inaunazmileniimsudaseenvesdudi-ng Indaa 910
E. cassiliflavus BO2 Tugiunuiil His -tagged N11Ja18 C-terminus 11 E. coli wu1 1150y EcBgl 4
[} a s a do o a '
LANDONANNITNE0 pNPG  uazaddlolad 1AM iaTIzHanunsaesl IuNDI1 EcBgl 4
a @ a ( I o J
UszneumiensaeziiTu 716 1 HvwiaTuana 79.37 2 laaadu uaziiwenlailungu GH 3 Tna
a a o’y { 4

Taga'laTasamudingIndma oulmitiasaldangalu £.coli illognnszdumsuanseonvesdu
9 a A 4 dy 9 o A A a 2 g’/ A W ]
Tl IPTG 0.2 fiad Tua1s wagidousad inildungungil 25 osmuaadod vaoulaingala
a Q( a Q( o [l a I~ o P
uignsuazuIgniudalinnudumnzlumsdeong Inaninadile laa 1ailugy-Taled ouled

L{ Y A ]

' 2 a s A a
ANTHAINANUTIWITOYBYFIFANDNI pNPG uazﬁ?nia"lﬁm il pH 6 ULazsguUWy 37 9

and

U
= = 14 Jd A 4 Y 1T W
LIS Waﬂﬁﬁﬂ‘l&lﬁ]ﬁﬁ?ﬁﬁﬁ]ﬁ)\u@uq“}fﬂﬁ@ PNPG LLa%’d@’JI@Ul“ﬁﬂ Ulﬂ‘?ﬂ kw/Km ININY 8583 LA
Aa a Il a -] o W é Y < 1 o 9 [} a a A
95.41 Haaluas i mudey Fanaaalimiuineu lyides pNPG  Taedralidsz@niain

v a2a J L~ I A a a 1 aa J
wnnNdesani le lud wazduilueulminilszansamgagalunsdes pNPG uazadile’loq

v
= 1

4 o ?A yw 1 o ]
defeunueu lyioungnsreauneunth wenanidanuinen laiaiuisoges amygedalin Laz

U

) ad Mmoo Yy o /A o Yy o & = dydd"l
AITANAUAVTITUYINOU LmLliJfJ@Uﬁ?iﬁ\?@luﬁﬁlﬂi'151(7‘1/]11!']3J'l1/lﬂﬁ@ﬂ"lﬂ PANUUNDINITANHIUIITN

Y
I

1 a a o a
E. cassiliflavus BO2 un3ndeaddi 1o lva lavsalagldionlafiudr-ng Indaa naziou laniiidad

auamiadiueulsiin-ngTndmad lnifvnni lilszgnd 1 Idvedsd lueuian

90 W1




