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METABOLISM. 
ALBERT MANGGADING HUT APEA: DIGESTION, DISPOSITION AND 

METABOLISM OF STEVIOSIDE. THESIS ADVISORS: CHAIVAT 
TOSKULKAO, D.V.M., Ph.D., PAWINEE PIYACHATURAWAT, Ph.D., 
V ARANUJ CHATSUDTHIPONG, Ph.D., VORANUNT SUPHIPHAT, Ph.D., 
YUPIN SANV ARINDA, Ph.D. 269 P. ISBN 974-662-223-4. 

Stevioside is a major sweet constituent of the herb, Stevia rebaudiana Bertoni, 
and has been commonly used as a non-caloric sugar substitute in several countries. 
As the use of stevioside as a non-caloric sugar substitute continues to increase, its 
safety should be reviewed seriously. As a part of the study of its safety, in vivo 
studies on the absorption, distribution, metabolism and excretion of stevioside in 
living organisms were carried out in adult hamsters. The animals were force fed with 
stevioside at a dose of 1 glkg BW. Blood samples were collected at various time 
points between 1 to 120 hours after the feeding. Various tissues collected at 3 hours 
and at a 24-hour interval at 96-144 hours after the dose. Urine and feces were 
collected at a regular interval of 24 hours from the first 24 hours until 192 hours after 
the dose, then analyzed for the presence of stevioside and its metabolites. S-9 
fractions of several tissues were incubated with stevioside to examine their capability 
to metabolize stevioside in vitro. The results of the in vitro studies showed that 
human saliva, purified human salivary a-amylase, pepsin, human gastric secretions, 
pancreatin, pancreatic a-amylase, jejunal brush border membrane of the mouse, rat 
and hamster did not digest stevioside. Intestinal micro flora of rats, hamsters, mice 
and human feces digested stevioside in vitro and produced steviol at the end of the 2-
and 4-day incubation. Stevioside was non-detectable in plasma. The peak 
concentration of metabolites in plasma was at 24 hours postdose, with 15a­
hydroxysteviol as the principal metabolite. Liver and kidney were the largest deposit 
sites for stevioside and its metabolites, and kidney had the highest affinity for these 
compounds. The principal metabolite deposited in tissue was 15a-hydroxysteviol. 
Fecal excretion was the main route of elimination. The principal metabolite excreted 
via feces was 15a-hydroxysteviol whereas the principal metabolite excreted via urine 
was isosteviol. A total of 64 % of the stevioside administered was eliminated in urine 
and feces during the first 24 hours, and a total of 76 % during the first 48 hours after 
the dose. About 94% of the dose was absorbed, probably as stevioside and/or as its 
metabolite(s), then metabolized by various tissues, and 1% of this amount was 
excreted as stevioside in urine. The other 6% was excreted as stevioside in feces. 
The highest in vitro metabolizer of stevioside was liver when compared with kidney 
and small intestine. The principal in vitro metabolite produced by each these tissues 
was 15a-hydroxysteviol. Therefore, the results of these studies suggested that the 
ingested stevioside was mostly metabolized and was eliminated from the body at a 
high rate. 
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DISPOSITION AND METABOLISM OF STEVIOSIDE). 
.. .. ., 

fltu::m'nJnl'Hl1Uflll1'Yl!Jl'UYfUli : 

ia1~n! ~V'Nflllllth 'Nvt.u.,th.~ .• mini tla::'ilrp-19llu,th·.~ .• 11'4'11 ~Pil~'YI~VI~fl. Ph.D., 1-:iU'Un fJflYl~9llu, 

Ph.D., qilu ff~1l'UYI::,th.~ .• 264lnh ISBN 974-662-223-4. 

'N~i1v 1<JS~L1j'U'N1l 1M'mlll111l'U~~'Nti~ 1fi'illf1fl'U11tY11111'U (Stevia rebaudiana) Ull::\}n H11j'U 

nn'YI~LL 'YI'Uf111ll1111'U~1 M'vta~~,u~, 1 u11matl1:: 1 'Yifl n11 u7 ~'VIi~ nti~ 1 fl'il1n11tY11111uiia nlltu::L1ju~~nihm 

11iiin~'Uilll::iimlll1111'Ull1nn·:i1JlPilll~ 1m-Ntl-:i::1Jltu 300 L'th uu11ullml Hn~ilv 1<JS~l1j'U'Nll'YI~Il'YI'Uf111ll 
m1u ~ 1 'If' VIa~~ l'U~1iiL~llmn;fu i~ 1 u 1 tl'llv~ n1'I u7 ~'VI iu e~:: 1 u 1 tl'll v -1J 1'111~ nti~ 1 fl 'illf111tY11111'U ~-1Ju 011 

t1rnn~-lfl11llUCiv~fi a 1 u fill 1 ~n~i1 v 1<JS~~-l~lL1j'UtJ~1-lt-l ue~:: 'il1f1fll1 f1mnwui1n~ii v 1<JS~L1j'U'Nll~iiml1J 

UCitJ~fill'!-l n~i1 f) i<JS~'Nllll1\IIU~fi'UI1j'Ui1~ivvll 1fl11a-l'il1f1Yiltlfin5 fllnUIIUflliL~ fJ, 'Uih iH'IIV~111£Vjf1'1111 Ill!:: 

1rlv 1M'm-.ltl1flff~ivve~'il::Qn~~~ll ifl11ll~ Ul~llfl~l'Ul::'l.jil n~ivve~iiq'Yii riv 1M'Ln~mlnlllfi~'Ul ~~Ju~-1ii 
• ~ 4 >' ... >' .. .14 • I ~ ' ..... , , _,, ' 

fl11ll'il1LU'Ul1'il::PIV~flnl!l~l'Unll~~<Jill, flllm::'illfl, flllLuCifi'Uilull~lm::ml'IIUfllfi'IIV~'Nfl1 v <JS~ 'Ull~mv 

111.;!11 fill i1LPJ v{ \! mavn H1 'Uflllflf1lllif1 ~flflll ilvun~i1 v 1<JS~m~tlln'II'U l~tl7mtu 1 ni'llPivJ111'1!n~h 1 

Olllfli'll Lftf)~'il::\)fll~m::11il~ I t)~ 120 ~11ll~11a~'illfliiV'U'Nll v1fi1::~Wl'il::{Jfll~U11a~'illf1iiV'Ui11-:ill!\'1 3 

i-1 hH tli1i111::Lm::~'il'illl::'il::\}fll~Ul'Jf1 24 ~11ll~'il'UfllU 192 ~11lJ-l11a-llllfl1'JtJ'Ui111l~Vilflll::l"f111Ulllltu 
'IIV-li1~i1 tJ 1<JS~IICI::Lll9111 U illn~Ln~;f'U 'Uflfl'illfld'v1fl1::~h-l'l 'il::f,)flU11JllilU fin7 fllnun~il V i<JS~I~Vflmn~-l 
fl1llJi111Jl1 fl 1 u nmtl~auu u ll~ 'IIV-l n~il t:1 i <JS~ 'il1nnn n~ll v~ wui,Jllllfi'IIV~fi'U, mu 1W'v e~vhv:: 1llLlln1 uJ, 

Cllfl'lltJ-lfi'U, Ltltl9iu, J,~valum::LVI1::V1111l'IIV~fi'U, 11VI'Ufl1Lvfiu, mu1<JSJJVllvhv:: 1llmn1u9\u!ivu, ill 1m ill 

1ll'IIV-l11'l.Jnuli'm 11'l.JYf0'111111ll::ulllJi1LPJvilli"N11Jll fl~'il::~van~i1 v 1<JS~"'lfl ri1u ill 1 mvlllvn luli1 1 ffl11\)j'llv-l 

11\J Yjf1'1111 11\Jil flllfflPJV{ 11'l.JOU i mIll!:: fl 'il 'ill 'I:: 'IIV~fl'U 'Nlll1l fl ~v an~i 1 V 1 <JS~l flllll::l n~n~iVVll ;fu 1 u1u ~ 2 

LLe~:: 4 11a-l'illmhtlfimaltiu tl7mtu'llv~lllP111 u 1llnluVIlllnlll'il::wu1Jln~~~11a~'il,n 1M'n9ii1v i<JS~l~litlu!\'1 
24 ~11ll~llCI:: 15-VCifll 1fl~1f)fl;'N~iVVCII1j'UilJPI11 U illnthfity~WUlllfl~~~ flUUCI:: 1PJ'il::i1::'Nlli1~i1 f) i<JS~IIll:: 

LllPJ11 u 1m1mn~~~ull::1P~iimllli111Jllfl 1um-s lum-s li'utiu-N~i1v i<JS~ue~::LlJPJll uilln'llv~n~ilv 1<JS~'l~~fl 

'Nl'SL1JPJ11 u illnrilfi'ty~"N::nllvg1 uLifmnv•h~'lfiv 15-vllvh 1 flP~-svn;-N~ivvll m-s 'li'mhanH~'il'ill<s::L1jum~ 
11an lunmhli'P~-N~ilv i<JS~vvn'illn·il~ma fill LllPJ11 u illn~hfi'ty~'li'uvvnm~~ 'il'illl::fiv 15-t1llvl1 1flmvn;-N~i 

4 ~ ~ "' , 1 ... ., .I "'"'1 1 .-4, >' >' ,.I ~ VVCILm::n'IIUVVf1'Yil~u'N'N11::flv v <Jii1PI1Vflll ul::lJltu 64% 'IIV~'Nm v <JI~'Yl 111'111 uil::\}O'IIUVVO'Yil~ 

ti-N'N11::ue~::~v'illl::1u 24 ~11ll~mnull:: 76% lu 48 ~11ll~11a~'illf1 1fli'u-N~i1v 1'11~ tl'I::lJltu 94% 'llv~"N~i1v 
, .- .t >' " , • I "'"'1 1 .- 1 1 _, ' 1 , "'1 ,1 d ' '11~'il::\}f1~~'111JI'IIl'!ll~fllfl 'U1U'IIV~'NPI1 f) 'll~llCI::'Nl'SillPil U ll'YIIlCI::Pifllll'il::\}fllllPil U lll'l fl!Jl'Uf)lflf)ftl~'l 

Ul-llllPI11U ie~n'il::\jfloUUtlflfll'll-lli'lfi UCI::VIUilU'S::lJltu I% 'il::\)floUUVVfl'Yil-ltlft'ft'l1::1'U1U'IIV~ff~i1v i'll~llll:: 
ll-s::1J1ru 6% 'lltJ-lff~i1v i'll~~lML~l ill'il::'li'uvvnm~~ 'il'illl:: 1u1U'Iltl-lff~i1 t:~1'11~L'liu tiu fi'ini'luLiftlLgv~lilm<s 
Ltl~t.~uutlll~n~i1 v 1'11~1Jln~~~~rlvLm tJULliautiu 1P~Lm::li11ff'L~n Lrlvlilm-sflmn 1u11l!Vfll1flllv~ ull::nl-s LlJPJl 

1 u ie~nrilfi'ty~\Jflff!,~;fu 1 ~~.~v1a1::~1~'lL11rild'fiv 15-V'llvll 1 flfl-svn;ff~ivvll ~~Ju'illnm"lflnlllVIUilm-si'u 
tl-s::muff~i1 v i'l1~'il::tJflllJPJ11 u 1llnLm::'li'uvvn'illn·il~mav~l~nflL~1 
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