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ABSTRACT

Asiaticoside and asiatic acid are important active components of Centella
asiatica. Transformation of asiaticoside and asiatic acid by Nocardia sp
NRRL -5646 wereinvestigated. Theresultsindicated that asiaticoside could
be removed glycos de and transformed to asatic acid or itsisomer-arjulonic
acid and asiatic acid sulfate by Nocardia sp NRRL -5646. Thetransformation
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results of asiatic acid by Nocardia sp NRRL -5646 showed that asiatic acid

could be converted to asiatic acid sulfate.
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INTRODUCTION

Centellaasiaticaisanimportant medicina herb.
It hasthe pharmacol ogical effectsof woundshealing™,
mental disorders?, atherosclerosis, fungicida, antibac-
teria®, antioxidant and anticancert*®l. Asiaticosideand
as dicacdareimportant activecomponentsof Centella
asiatical®. Thebio-availability inthedigestivetract of
asaticosdesafter ord islower becauseof largepolar-
ity, and the corresponding aglyconeforms decomposed
by intestinal bacteriaareabsorbed into the bloodstream
to play itsactivity!”. So asiaticosidesisnot suit for ad-
ministration generdly. Asticacidin Centellaadaticais
much lessthan asiaticoside®. Preparation of asaicacid
and its derivatives from Centella asiatica i S uneco-
nomic andineffective. Whilechemica method had some
limitationsfor itscomplicated structure. Microbid trans-
formationisenvironmentaly friendly and Sgnificantin

structural modification of natural productswith stero-
selectivities. Currently, microbial transformation of
asaticosdeand asaticacidisvery littlereported a home
and abroad®*¥, Inthiswork, asiaticosideand asiatic
acid was transformed by Nocardia sp NRRL-5646
because of itsbroad array of useful enzymesand many
of enzymessimilar to thosefound in mammaliang*?.
Thetransformation productsof asaicosdeandAsatic
acidwereinvestigated. Theresultswerea so of auxil-
iary significancefor themetabolism of asiaticosdeand
asaticacidinvivo.

MATERIALSAND METHODS

Chemicals

The substrates of asiaticoside (>90%, assayed by
HPLC) and asiatic acid (>95%, assayed by HPLC)
were purchased from guangxi changzhou natural


mailto:zhangxiaoyungu@ujs.edu.cn

134

Biotransformation of asiaticoside and asiatic acid by Nocardia sp NRRL-5646

BTAIJ, 11(4) 2015

FULL PAPER o

pharmaceutical co., Itd. (nanning, ching). Thesubstrates
solution were prepared as 10 mg/ml (substrate/metha:
nol). Methanol and acetonitrile (hplc-grade) and other
chemicals (analytical grade) were purchased from
sinopharm chemical reagent co.ltd. (shanghai, china).

Microor ganism and transfor mation conditions

Nocardiasp. NRRL-5646 was obta ned from Prof.
J.PN. Rosazza, University of lowa. A 3% inoculum
wasinoculated to PDA medium, whichwereincubated
for 48 hat 28°C before addition 20 mg of asiaticoside
or asiatic acid (prepared with ethanol as 10 mg/mL)
per 30 ml cultures. Asiaticoside weretransformed at
28°C and asiatic acid were transformed at 28°C or 25°C
for 72h, and then the cultureswere col lected to extract
transformation products. Simultaneoudy, Nocardiasp.
NRRL-5646 cultured at the same conditionswithout
substrateswas asthe control.

Extraction of transfor mation products

The cultureswere centrifugated at 8000 rpm for
15 min and the supernatant was extracted with butanol
(asiaticoside assubstrate) or ethyl acetate (asiatic acid
assubstrate) for threetimes. The organic layersfrom
all extractionswere pooled and evaporated to dryness
inavacuum. Theresulting residuewasrecongtitutedin
5mL of methanol, and thenfiltrated to be subjected to
LC-MS/M S separation and i dentification.

Separation and identification of themain transfor-
mation productsby LC-MSMS

The productswere separated and identified by a
Thermo Finnigan LXQ linear ion trap mass spectrom-
eter, which wasequipped with aFinnigan surveyor LC
pump, aDAD detector, an dectrospray ionization (ESI)
source, triplequadrupol e Quattro and alinear iontrap
LXQ. Dataacquisition was performed with Xcalibur
2.0 software (Thermo Finnigan).

The separation was performed onan ODS Hypersl
Cp column (4. 6 mmx150mm, i.d., 5 um; Thermo
Corporation, USA). The mobile phase consisted of
acetonitrile(A) and water(B). A gradient elution was
used by linearly increasng A asfollows: 0 min 5%A;
40 min 100%A; 50 min 5%A. Theflow ratewas 0.8
mL/min and theinjection volumewas 15 L. The col-
umn temperaturewas maintained at 30 °C and wave-
length detectionwas 205 nm.

Electrospray ionization (ESI) was performed in
pogitiveion(+) or negativeion(-) detection mode. Typi-
cd ESI conditionswereasfollows: nitrogen drying gas
and sheath gasflow were set as Sarb(+) and 35 rab(-)
respectively; thevoltageof eectrosprary ionization were
4.5 kV(+) and 3.5 kV(-); capillary voltage were -
30v(+) and 30v(-); thevoltage of lenswas-120v(+)
and 120v(-); heated capillary temperature 300°C; col-
lision-induced decomposition voltagewas 35v; m/z
scaning rangewasfrom 350 t01200.
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Figurel: L C spectraof themain productsof asaticoside. From the bottom up asfollows. asaticosidein 50% ethanol, the
control, asaticosidetr ansfor med by Nocardia sp NRRL -5646 at 28°C
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Figure2: Massspectraof ASin the postiveion mode

Conversion rateof thesubstrate

The standard substrate solution were andyzed by
HPLC and calibration curve were made as peak area
and contration. Residual substratewere counted asthe
calibration curve above.

Conversionrateof asiaticosideor asiatic acid was
caculated astheformulafollowed:

Conversionrate=

asiati coside (asiatic acid) added — residual asiati coside (asiatic acid)
asiati coside (asiatic acid) added

x100%
RESULTSAND DISCUSSION

Sepration and identification of themain transfor-
mation productsof asiaticoside

LC gpectra of the extracts obtained from the
biotransformation of asiaticoside presented well-re-
solved pesks, whichindicated theformation of twomain
products(AS, and AS)) in the presence of the
subgtrae(AS) (Figurel). Retentiontimesfor asaticosde
and itstransformation productswere 19.10 min(AS),
27.68min(AS,) and 28.54(AS)) min, respectively. But
theconversionsrate of asiaticos dewasonly 40.10 %.

Themass spectrafor peak AS showed signalsfor

themolecularions[M+H]* at m/z959.41and[M+Na]*
at 981.87 respectively. It was proposed that themain
fragmention[M+Na]* at 493.34 (Figure 2) wasgly-
cosidefragmented fromAS. Theresultsalsoindicated
that asiaticoside (AS) wasresidual.

The massions [M-H]- at 487.48 and mass ions
[2M-H] at 975.63 for peak AS, and itsfragmentation
pattern (Figure 3) indicated the presenceof asiatic acid
intransformation products. AsZhang J*¥ and Cheng Z
H™, ursolic acid was converted to oleanolic acid which
areformed by participation of retro-biosynthetic me-
thyl migration by Nocardia sp. NRRL 5646. If the
methyl migration happenedto asaicacidinthisstudy,
AS, wasprobably arjulonic acid—the isomer of asiatic
add. Itwasdiffcult toidentified asaticacidand arjulonic
acid by theresultsof LC-MSMS. SOAS, wasasiatic
acidor arjulonic acid.

AsFigure4, themassions[M-H] at 567.15for
peak AS, and itsfragmentation pattern conformed to
asiatic acid sulfate. These results indicated that
asaticosdewastransformedto asaicacidand asiatic
acid sulfate by Nocardia sp. NRRL-5646. It was con-
sistent with the study of Weng Jand™® and Chasseaud
L F*¢. They proposed that asi ati cosi de was metabo-
lized to asiatic acid, and then asiatic acid wasmainly
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Figure3: Massspectraof ASLin thenegativeion mode
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converted to asiatic acid sulfate and glucuronic acid
conjugatesby intestina floraof rat.

Sepration and identification of themain transfor-
mation productsof asiaticacid

Fifure 5 showed that the main product of asiatic
acid (AC) transformed by Nocardia sp. NRRL-5646
at 28°C was only AC,, and the conversion rate was
100%. Whileasiatic acid was mainly transformed to
AC, (27.90 min) and AC,(22.70 min) at 25°C, and
the conversion rate was 93.12%.

Themolecular ionfor AC and itsfragmentation
pattern was as same asthat for AS, (Figure 3). This
indicated that asiatic acid was not transformed com-
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Figure5: LC spectra of the main products of asatic acid.
Fromthebottom up asfollows: asaticacid in ethanal, asatic
acid transformed by Nocardia sp NRRL-5646 at 25°C and
28°C
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pletely or it wastransformed to arjulonic acidi*3'4 by
Nocardia sp NRRL-5646 at 25°C.

Themolecularionfor AC, anditsfragmentation
pattern was same as that for AS, (Figure 4). It also
indicatesthat thismain transformation product of asatic
acid wasasiatic acid sulfate. Thisresult isconsistent
with that asiatic acid from asi aticoside by removal of
glycoside could betransformed to asiatic acid sulfate
(AS).

CONCLUSIONS

Thetransformation resultsindicated thet asaticosde
could beremoved glycosdeand mainly transformed to
asiatic acid sulfate by Nocardia sp NRRL -5646. The
productsasoincludeasatic acid or itsisomer- arjulonic
acid. And asaticacid could beconvertedto asiaticacid

aulfate. Theseresultswere cons stent with the metabo-
lism of asaticoside and asatic acid by intestina floraof
rat!*>1%, Theresults provideamethod by whichAsiatic
acid and itsderivativeswere prepared. It was al so of
significancefor auxiliary study of the metabolism of
asaticos deandoguesinvivo.
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