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Dulcoside A BGlu BGlu-(2->1) PRha IUNIN

Tanaimusiizovdanlaloe




5. auduAvasamilalos
maail addlaladifiu diterpene glycoside Usznaudie sievioluaznalad 3 mize  mmlassadn
maai (31.]'?; 2 ) 1Wunaulaludsasa@iaaa (Steviol ¥38 13-hydroxy-ent-kaurenoic acid) Tmui’mg'[ﬂa 1
mihudadanuuuadised uaznglaasn 2 wmiwaadasuvulnalalad anuvmusasailaludtuagiv
Tanaineiname Tasamsausudnsuzmasamad Liduegivduiihmanglaa dasadioas
wslifisavnnu astiu mesmsmasedmaidssiianuiougsesilianumvamnewianusly
Undthasemnlungivmudvmuninhaansieie 30 vhdsy 1- 2 'lusiaudqﬁau?\'lﬁ'sagﬂu
womauanfufivaniudaduilneilu  nnsmmbafaduiubulussissrautee  sshidufiveniu
asihdgamilaladnudansisanmonnrinhmanne & 300 ohlambmin enududuzesmsaiania
amlaladftmninnilduanannsuasieissdummnavasiiolugiy  Saunnzavaglugnnfessnin
0.005-0.06 % (low u.u.)

adilaluanudansadi pH @ 7 ladann wazsnudarnuiouts 198y adlalud ligmil s
waulawzad Whiliuaass lihligau Liuassdalsaurmmmuuazlsaludiuluidengs ydunidlilams
- - - . - - - - - » N 'Y w - - - >
thuamsreaiu Wbinmlvenmmiawiasdufiiulivnuyenh Linldduy vSamlanuudniaulade
lasimsilUlddudihelsaunvnunazdieasmsassnusiy  wanluamsuanaissdy  waswaundnu
wiatmbuhn diagnanudau addlaladbihbiemnswiamsusundsudiiumibaanduazlimiosy
SA9U 1 (WU wYId nde wmantie ndu wastiusea ududsuudastaduuandunannauiules

6. ANMaanapzaImTUInATIan AL INLAEIAI 2 lue

msthemawnisnlFlumsauuazmsusisaaimsasrunudisslunivaudmldmnutiuny
rndud Abieslinenu: Wewuhiimuieis wasduanvdagumwsssuiilnauddssmsla
Uszmadgufiahasadenomgrvmuiiuassssuma avAmsansuasndguldaugnalilanaivmu
uazmsana luewsuaziAIssMAuUdfIBuURY ndvlireinsnuiianiniuivriauadomeaagy
mywzaguilnefidadafumnu 1 udatnle NomyReamudvivdunduwasNescasamoas
amlalwdludainasas wuh a@loled asgniveennniumslashieuunngh s@ilaludluszaui
naassianuiuivdadad vasmurndulifoninenownusluwuafiouas lisgnisamnnawlesiuloy
Tumadduldderivasauihanmizdes

7. anunsailhyiuzsamaimvludsuna

Tusoualin.g. 2510 Wudun ﬂs.,mﬁ'lnn'lﬂumsmszﬁu'lmlan'nzywnunmﬂu]uwmmvgm
siionilaRadrmhedaandrassins m-ﬂammmﬁu'ﬁazﬂu71Jua~muuwvauu'l'n'mﬂﬂun’naﬂunm‘l
wukazasanadududmeanliuantszma msudlaameludszing Taianiimslaumgnunuuialus
wuuralunasRRans A imslalunghvnufiviiuauasasuiosiiaduuas insnminelugdeuuiy
ayulns Wy eandday fud wia mayulnsiieanmwmaludszmd nasaeauid w.a. 2535 iy
doavge iz ladmsusimamumnadinnueasnisumsannsuazindan.) NIz METh ilA



-

M TIFNSHEANBNISIMUEIINQINIIY @TFNaNLIYNY Ssaailalad wiaasudaduysanudun
wowuensuilnalulszmalng uwddwnuandsanale lagliivanai dvayanismaaaslinilalu
amadaaaisvaiaiilalee waril Tuwaiidalididayanianangrumsinarmansifoanafinvdudu
TuauUaan o a M I IRUATEI SHANA IRV INI I Tudszmadludimsiimiievevnu
wazwaasusadalunenansludssinasuaiunaudalagdu  uaduinidunasiaiisminslusaie
3 L3 s » - o a <
Turvidens ou. lussienlssa on lusduuuzsdtuwhvislugadanadn  wazlundasusgasdssinn

-: : » » - -: - -, L3 o »
pmstvuAgINa iwdnadssmadundmbemeludszima Tasadilaledag Juassavnu(eeylivy

LY}

. < - o
7097 WU sweetener) Mdinasly



o » a®r A 4 ] L3
AIANAINKGINDIU uaz HAAN NN hminslumsdszing

#9 wanduYEINeINI

e RNNLSPEL NN

vivnguie S

snusAlausny

1. Stevia Rebaudiana
100% Natural Herb
2. Stevia Extract
Potent Herb
3. Stevia Liquid Extruct
4. Stevia Liquid Extract
5.S5tevia powder
Natural Herbal Extract

6.Stevia Tablets

7.Sweet ‘N Better
Premium Stevia

B. White Stevia Liguid
Light

9. Stevia Extract

10. Super Stevia
11. Stevia Leaf
12. Stevia Powder.

12, Stevia Leaf
Extract Powder

13. Stevita

14. Stevia Premium
Quility

15. Sublingual Stevia
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Pure liquid
Liquid Extract
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80 9% stevioside,
sorbitol,  propylene
gl y c¢c o1l ,

methylparaben,
propyl paraben, \i‘)

NOW, USA

NOW, USA

NOW, USA
NOW, USA
BODY ECOLOGY
UsSaA

BODY ECOLOGY
Usa

BODY ECOLOGY
USA

TRI-LIGHT, USA

NU NATURALS
QUICK BEVERAGE
IINC.

BOTANIC CHOICE

BOTANIC CHOICE

BOTANIC CHOICE

STEVITA CO,
WISDOM OF THE
ANCIENT

General Nutrition

Corporation

meawaadn 20 soud
(57 n.)

menaain 1 aaud
{28 n.)

reurhdima 60 wa.
manwaradn 173 aaud
PIANNAAN VNUUUNER

NABINNEAN 3 300 (Ln

NanNadn Tgnuuuves 1
aaud

mAnaIain Tgnuuunee 2
pautl

TINUMILUY dropper B0 wB.
MANANFAN TgnuuunLn
10 aauy
TNNAERNYRERINIENY 1
apud
TNNNFRNYUTINIEMY 2
paud
TRWNARNHUTINITMNY 1
aaud

vaudn sum 1 0,

9 40 (N/nd 2.5 povY
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17. Herbal Tussin
Herbal Cough Tea

18. Thiok -0,

19. Female Sage

20. Saw Palmeto Male

Tonere

lusteviawdaulum
ayulws Fafluiiud
uAaUAd, elm bark,
cherry bark
lustevianaulum
ayulws Sasadaly
uﬂ:ﬁ"m, gotu kota ,
Sage, lemon balm,
rosemarry,  ginseng
root
lusteviamanlum
aqu‘lm m‘USage,
c.:haseberry, catsclaw,

hanlumanulns

Traditional Medicinals

Traditional Medicinals

Traditional Medicinals

Traditional Medicinals

79 1 Yadda 1 67y

Toe 1 gauma 1 a0

e 1 ¥aa6n 1 0y

MBI 1 YNED 1 o2

21. Stevia whole leaf wovuua 1@alU  Herbal Beverage, USA  mseniriau

22. Stevia leaf , cut Tuna i uuvs #@  Herbal Beverage, USA BT

23. Stevia leaf, powder  #NLUVOAIWTIUUNAY  Herbal Beverage, USA Mo

24. Bubblicious JUICE SWEET iy
STICK GUM

25. Trident 'Hmﬂrfﬁl'ﬁ Sugarless :ﬁdu

26. STEVIA 1A% 03@ unszlas POCARI  SWEAT 7wia 245 uaz340 ua.
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An Overview of Stevioside and Its Safety Evaluation
Professor Dr.Thirayudh Glinsukon
Department of Pharmacclogy, Faculty of Science

Rangsit University

1. Habitat of S.rebaudiana Bertoni
1.1 Paraquay and Brazil _____ 500 - 3050 m. (glassland, forests, mountain slopes) .......
Kaa' __he'__e™ (honey glass)
1.2 Bertoni (1987), Uraguain botanist.
1.3 Rebaudi (1905), Paraguayan chemist. (a glycoside)

1.4 Bridel and Lavieille (1931} isolated pure crystalline glycoside, “Stevioside™

2. Cultivation of Stevia Plants in Thailand.

2.1 British tried to cuiltivate ... NO SUCCESS.
2.2 Sumida (Japan) could cultivate successfully (1971).
- Six years later ... first to market in ASIA (Japan)
- Uses in foods (fermented foods, diet drinks, confectionary and sea foods)
....... FOA (Japan) allows to use this sweetener legally (Paraguay and Brazil)
....... FDA (USA) allows to use white powder of STV ?
2.3 Qther countries

- 5. Korea, Taiwan, China, Indonesta, Phillipines, Thailand.
2.4 Thailand (1975) — , Exportedto Japan
- Northern Thailand ........ 1 Ton dried leaves (6 tons)/rhai(Seeds)
- STV 6 - 15% (dried weight)
- It could be produced to pilot and incustrial scale(CMU and CU and also private
company)

2.5 Benefit for Thailand (foreign currency).

- Increase exports
- Decrease imports of other sweeteners.
3. Chemi f Steviosi nd Its Derivatives (8 deribatives)
- STV, rebaudioside A-E, steviolbioside, dulcoside A,
- STV. 6-10% {from total of 15%)

- Rebaudioside A (350 - 400 times)



11

- Steviol (pectinase. hesperidinase or hepatic pancreatic juice).

4. Absorption, Distribution, Metabolism and Exoretion

4.1 Absorption - STV s degraded by intestinal microflora (not other digestive enzymes)
of rats and human __ H3 steviol (STV) conc.
in blocd was highest at 8 hr. __ injection of 14C-steviol (P.O. or rectum), it can

be absorbed reachily (Total degradation and absorption = 24 hours)

4.2 Distribution - Adrenal glands and kidney *

4.3 Metabolism - STV — steviol. (active netabolite 7}, isosteviol, steviol 16-17 epoxide

and unidentfed metabchtes.
4.4 Excretion - Feces 168.4%; (14Co2)

5. Acute toxicity tests.

51 STVP.O route = 8.2-42 g/kg BW (rats and mice)

»15 g/kg BW (hamsters)
52 STVIV I P. and S.C routes = more toxic (0.89-3.10 glkg BW in rats and mice).
(possible cause of geath = renal fallure}
***5.3 Steviol (P.O.) = LD, 5.20(M}and 6.10 (F) g/kg BW (hamsters)
= >15 g/kg BW (rats and mice)
(possible cause of death = renal failure}
6. Subacute toxicity tests.
6.1 Leeetal (1979) ... Stevia extracts {(no changes in 17 bnlood chemical parameters.)
6.2 Tama Biochemical Co.{1881)....STV{crystal} 2500mg/kg BW(1m)(no adverse effects)
6.3 Akashio & Yokoyama (1975) ... Stevix (3000mg/kg BW) (no toxicity).
7. Teratogenic toxicity tests.
7.1 Morietal (1981} ... STV 3% in diet to male rats (60 days) and to female rats for 14
days ... no effects.
7.2 Yodyingyuard (1987) ..... STV (1 - 2.5 g/kg BW/day, P.O.) .....no effects.

Glinsukon (1988) (hamsters)

7.3 Usamietal (1995) ..... STV (P.O.) 1g/kg BW/d in pregnant Wistar rats (d6-d15)

no teratogenicity.
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74 Temchareon et al. (1997) ..... STV and steviol induced no significant teratogenicity in

the rats.
8. Mutagenic toxicity tests.
8.1 Tama Biochemical Co. ..... Fibroblasts from Chinese hamster Slight positive
(1981b) lung {chromosomal abboration test)

8.2 Pezzuto et al. (1985} ..... Forward mutation assay Positive
S.typhimuyriym TME77 (Smg/ml)

8.3 Pimbua et al. (1986) ..... Forward mutation assay Positive
S.typhimyrym TME77 | (5mg/mil)

8.4 Matsui et al. (1996) ..... Chinese hamster lung Positive
fibroblast cell line (1mg/mil)
{chromosomal abberation test)

..... CHL (gene mutation assay) Positive

8.5 Matsui et al. (19986) ..... Forward mutation assay Positive

S.typhimurium TM677 (Guanine phosphoribosy!

transferase gene)
9. Chronic toxicity tests.

9.1 Yamada et al. {(1985) ..... STV (92.5%) in diet (10%) for 2 years in F344 rats (no toxic
effects.)

9.2 Glinsukon et al. (1988) ..... STV (85%) P.O. 1 g/kg BW (6m + normal diet for 6m. .....
no toxic effects.) (hamsters)

9.3 Xilietal (1992) ..... STV (85%) in diet up to 1.2% for 24m. no carcinogenic
éffects in Wistar rats.

9.4 Toyoda et al. (1997) ..... STV in diet 2.5 and 5% for 104 wk. no carcinogenic effects in
F344 rats of both sexes. (decrease incidence of mammary adrenoma and chronic
nephropathy).

***9.5 Toskulkao et al. (1897) ..... Steviol in diet (500 mg/kg = 0.05%) for 22 m(M) and

18 m(F) of Wistar rats..... no carcinogenic effects.
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Compound  Amount No. of his revertant colonies/plate (mean + S.D., n=6)
(mg/plate) -89 mix +S9 mix
Rat Mouse Hamster Guinea pig
Stevioside 0 48+ 114 54158 57=x1.7 5693 52+6.2
12.5 46 +£105 383+x48 50x5.0 52%11.7 37+675
25.0 42+ 8.0 38+7.7 37%6.0 45+43 32122
50.0 44+ 146 32+x47 24x20 36+5.0 32%4.6
Steviol 0 48+114 54+58 57+1.7 56+93 52%6.2
0.25 461156 54+7.0 56x43 S1+£85 55+3.6
0.50 48113 46x4.6 47+x4.5 53+£3.0 48+62
0.75 31 6.8 47+73 49+3.0 5533 4145
1.0 19*+59 43+53 40x32 43+64 36140
1.5 17*+£36 41+£50 32+1.1 42+46 32x26
2.0 17* £2.1 28*%l4 26*+3.6 19*+£38 26*+2.0
Positive pug/plate
control '
AFB,; 0.03 ND 1060125 605+ 13  1146%68 1936432
4-NQO 0.5 231+ 20 ND ND ND

ND

+59 mix contained 100 ul/plate of liver S9 fractions from various animal species treated
with sodium phenobarbital and 5,6-benzoflavone, and NADPH-generating system.
* = killing effect

ND = not detennine,

(J. Med. Assoc. Thailand, accepted 1997).
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typhimurium TA 100 TaviTvououd (preincubation method)

Compound  Amount No. of his revertant colonies/plate (mean + S.D..n=6)
(mg/plate) -S9 mix + S9 mix
Rat Mouse Hamster Guinea pig
Stevioside 0 163+17 163+18 156%£17 18410 15411
12.5 142+ 18 1416 147+ 9 135+ 4 137+ 2
25.0 134+14 131+ 4 138+ 2 139+ 9 129+ 10
50.0 119£19 124+ 2 117% 4 131+ 5 102 £ 13
Steviol 0 163+17 163+18 156+%17 18¢ 10 154 £11
0.25 162+21 174+14 19316 172 +£7 156 £13
0.50 138+ 15 150+18 188+3 165+18 141 +8
0.75 124 £17 142+13 1316 15016 1141
1.0 120£13  148%6 126 + 6 145+14 114 +£8
1.5 101*+15 125+8 123+ 8 127210 110x7
2.0 92* +10 12219 120*+5 108*+5  100*%5
Positive pg/plate
control
AFB, 0.03 ND 1435+65 724+ 27 1883166 2002+78
NaNj, 0.50 802 +£20 ND ND ND ND

+89 mix contained 100 ul/plate of liver S9 fractions from various animal species treated

with sodium phenobarbital and 5,6-benzoflavone, and NADPH-generating system.
* = killing effect

ND = not determine,

(J. Med. Assoc. Thailand, accepted 1997).
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e—s CONTROL {water)
— SUCROSE (23q/%qBw/day)
140 F »—a STEVIOSDE (259/%ggw/day)

BOOY WEIGHT (g)

TIME {wouk)

sUN 1 wansdwavesmsunuadileladidaulddainaassiunniuluvnalve 25
psuniminuy 1 ATandu/u dunannu 12 §Ua (Nutrition Res. 14: 1711-1720, 1994)
*5<0.01, °p<0.001 tfTouifsuszviangunivquaindunguaisnituaidilelod

*p<0.05, ‘p<0.001 fFouFvuszninngualvancg Insadunguaisnnuadi 1o lsq

q' -~ - 1 ] 1 ] .’ - [ ] d

AT 4 WAV IIMIIUAAD 19 194 luvuIALT IaAgAeA s uaz T nvesd 1dian
s . -~ - - - S - o . ¥ o
nazmsiuveaeusul lausam TnsaluySnumlusavedinefvosds 1didn

{(Nutrition Res. 14: 1711-1720, 1994)

Small intestine Disaccharidases activity (I.U /g protein)®

Treatment Weight Length

(2/100 g BW) (cm/100 g BW) Lactase Maltase Sucrase
Control 1.54 +0.07 384+05 179+07 7627 + 529 436 + 13
Stevioside 1.56 + 0.06 39.0 +0.3 18.7+06 7203 +329 - 444 +21
(0.5 g/kg BW/day)
Control 1.61+0.03 396+£03 180+1.0 6980+279 464+ 10
Stevioside 1.68 + 0.03 39.1+04 178+04 7309 +499 s89 +20"""
(1 g/kg BW/day)
Control 1.48 +0.04 403+10 189+1.7 T7257+387  467+20
Sucrose 1.55+0.05 393+12 140+27 8259 + 721 527 +38
(2.5 g/kg BW/day)
Stevioside 1.57 +0.06 412+£12  167+08 8697+516 651 +38°""#
(2.5 g/kg BW/day) '

3 Units of disacchandase activity were defined as pmoles of substrate hydrotyzed /min / g
protein. Sigruficant values are indicated by asterisks : *** p<0.001 compared between control
{water) and stevioside ; # p<0.05 compared berween controt (sucrose) and stevioside. Values
are means + S E. of 12-15 hamsters.
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(] CONTROL twater )
ES SUCcROSE (23 0/vgaw/day)
1800 STEVIOSICE (2.39/vgawrioy)

TIT
iy

GLUCOSE UPTAKE
{p moles/S man/g lissus )

s
T

i i

&

STEVIOSDE (g/xgaw/day)

3N 2 wavBITIINIuaa3le las luvuiaUsnas g itdeulddainaassiunniudunaiy

[ PN = l’ < o s o -
12 FUaiaemsaaduimiang Tnaluuinud 1dian (Nutrition Res. 14: 1711-1720. 1994)

2 A\ hqu 5
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¥ ey o« L4 a -
1) f1 LD, vye4msnuaiilo lod lunyuaumess wywn uaznyiuiniawadias
o a3 [ & .' - o ar - ¥ ¥ = P- [T
madioiiawnnai 15 afuaihmdany 1 Alandy el Tunnin deemezdeldimsnau
£ o o o n': . - 1 - L4 < oy - [) & -
aa3 T ladusaninu hiifuRunedainnasslunsdussmsiianyod1ufeunau (acute effect)
aa o o v aa : =5
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HANNUININHAINIU

- - -~ ol - - P
9. 337359 WasunTyndo, 7. a3, Qudid Fuvadmuaw, 1. a3, AT gnsiana

MA3NENAY  Ausunnoman  umInuduidoslni

ngmnadufArilFfunnuvenuludszmmovazdvonsin asdAnyImed
InnmaaiBorrundis @S uAnuizane 100 Tudr  dmfumsdnuigninenmonuf
vomgmnuuazkiasuatveain  Sudulszued aa. 1976mA. 2519) UTEM Tama
Biochemical Research l&iensafangfmunas Sevix Fomanufy Wruyailiquiniu
Yasassluomauazasind aoniuidosm Ty Uszmadh]u (Foundation Food and Chemicals
Safety Research Center, Hatano Research Institute) WIn1INAa0UAsuIoonIs MUy
Uszing F31&8wauieamaniimageunanisnlfoundasty H?aqnirrinnmuﬁ'uf'lmmnﬁﬁu
Faluiuaa foRtuSoumuRugan q @il TA 1535, TA 100, TA 1537, TA 9% yaluannzh
finoz Lutiou Tl ndunynizqu (S9 mix) nuhmsadailolad uaz Sevix AUTUIE
10 Hadniuds 100 niu TS nuuaRBeRnmwRL] dedvusunduaiungy dufe M3
a@31o19A uax Stevix ¥OIWTUN Tama Biochemical Research lNtaagM3nonawwuily
wunRiGufinadeuding

’ .

wonaniihull A 1978 (na. 2521) Ndiliwanmsnpassninyaisquiniuasasuly
omsuaznnnd a0uisus i TuFarwanun The Japan Stevia Council 71 a3aA) 1ol
aruidudu 1 83 1000 Winnsy Wnamgninonawiuiluuunfidosaluman suRGATou
awRuf TA 1538, TA 100 TA 1537 uaz TA9s Waluannzfituas luifioulaiendumy
N3EqU  (S9 mix) zm:ﬁ'aﬁntjuﬁn’zi’u‘lu1J7:mﬂ6jﬂu'énumunzjuﬁnﬂﬁouqni"ﬁsnmuﬁuf
Crude extract, Crude product Haz @) 1o lad luuuniiFudaluiuaar SoRTUTou (Ames stest) #
-nu’hmmaﬂam‘fmun'lu'uamqni'rianmuﬁ‘uﬁ onFuNGuues Takie Yahagi t¥aan1iuive
U@ Usznadily A3reeudn crude product 1‘1tmfﬁanmuﬁufnﬁm.’l'ou'luuunﬁn‘s'umuﬁu{
TA100 Tuannzitioulninzdu

nnmmﬁnmqni{ﬁanmuﬁui UV Rec-assay #91$uunfiForndadaluannzituas
Tisieu lminszqu Taonguiindsuludlszmadiu 3 uianudr W crude extract, crude product
uaza@ilelad Tunamegninonawiug luuunidodndn
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» 2

UDNIINUGITNIANYURINVHAYDI crude product pazaailolad aonisuanminves
TasTuTauvoiny rat uazTas TuTsuein fibroblast #1149 msn waz Wilinano sister chromatid
exchange UANWUNAIU crude product WHOABMIUANYNINS 1NN fibroblast M1AvINoA
483INY Chinese hamster

v o [] ¥ : 4 = < & o
- 80N 151A W TNYIIMI crude extract uazaadlolan nolMitansnawly Oocyte B4
o s . . ci r G&
silkworm @IMSUNIINATOU Dominant lethality test Y93 crude product n"lﬁ'unm; mice ¥
AUy 10, 15, uaz 20 niuded lansuiminamuhianududy 15 nfudonlansy
¥V Ao a1 o o Yo ¥ o ar - o o o Y v
s Idundwunsdsvesnioouaaaudnuoouanlseulanswslnd  dmiuanududu
4' [ F- o - = r ¥
duq lilinansiadmarnnuiAanfAvpaaseu
- :; 1 o a b1
Okamoto, H. Wn3suym@ijuuazaus il an. 1983 ma. 2526) 18vnsAauinans
» .
fudaeuland omithine carboxylase (ODC) TuAIMITINY mice UazNISIANIIUIU Epstein-Barr
virus associate early antigen (EBV-EA) H10g1u Raji cell intiomhlasasduasunisiiauia
dad ° - = a - aa a o
#ive TPA TaoinsAnuluasisavnunaiw q yiasiwiaadlesa Undoulal obc
Tufamis uaz EBV-EA 1u Raji cell v2ifuiiuTavensduaiuuzi3a (Tumor promotor) HADIN
:l’ ) oo o L4 & -~ @ a4
mInaaptinuadiooa aamsiinuvousulsl obc ludamimazaasuiu EBV-EA 1
= - - [ - = o . -
waaatia@lona  tuul IuGUIINITEUATUNTINANLISY (Tumor promotion) Y491NNISNAADI
> A dda . .
N9 (in vivo) nazlunaoananel (in vitro)

T3 A, 1984 (WA. 2527) Hagiwara, A. un3serm@ijunazams 1dvnisdnyinaves
minWrannudemsifavzd nszvnzilamaz luny F344 rat Fa9nnsnaasafidiuuinun
15N IWsanu 181n Saccharin uaz Cyclamate MMiAauazduasunziTanszmisilaain: S
mnvaaeulumsAsannuyiaduing 91nmMsnaaesiildens N-butyl N-(4-hydroxybutyl)-

. . ' o o s A
nitrosamine 38 BBN itluansnouzSanszmizilamaz ud i Waddloledluiihdy 0.01% il
b L A o v L a - o
nm 32 ddawt wuheaadlelad luvsduaiumminauzsinszmizamizeinas BBN uas
Y H - = ' ' e o ' - o P
uonnniinyildsuadile ledifivssdado lunawindu  AlunuanuAadsdmanoiann
voamaauilaaizuiouzSanszmizilama:
" A L L . N 2 8 J
aoulull as. 1985 (WA 2528) Pezzuto, IM uasamz Fuilunguminidvenssiu nuh
ol o 1k nf. - [ - - ) - o
aadlolad luligninenatoiufludaluuam feAiuSoy moWug T™ 677 (Forward mutation
z H ' 4 e . | o ala a
assay)  Maluanvaziitiuas hifioulainszquuadmiuliadionn  uamsgninenatewuilu
- W v - h - - b J
wuanGoAINan lunnsitiioulaisinaunynszqu
hilldown (wa. 2529) Pezzuto, M wazpuz ldmnsAnuireiiorfugninenarewug

- P A dea a ' 1 4 - o
veariesai Idkaundionameu luan s ifiou lnivnsunynszdu Faluduiinus3so
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Faduoulmily Cytochrome P4s0 TiogluduluTns Tanvasduny dnsdunumlumsiiou
aﬁ%aa'luzﬂﬁ'h.iuﬁmqn? (Promutagen) xﬂugﬂﬁuaﬂqqnf (Ultimate mutagen) 1AUINNIEAIS
nidvudiiesafioglug epo-xide Taoauz3901814 101 19T epoxide hydrolase Tumsnaaeanis
i Fadhuoulnifesdrda Ultimate formvesmsiinlugl Epoxide Wnuagnd 148 uswans
naavanyivewlmiyiiat himwnsadudgminenmoiufluadioeald  ausitudaldSesed
namInaanendifia@ieealugyl Ultimate mutagen 11141y substrate vououlanlil

amivtudszmalng U as. 1988 (e, 2531) Samun Auh WAnugninenawiug
vosan3 loladuozaddooafinaaoulununidodaluad foAG5ey  TA9s, TA100 uaw
T™M677 $1annds ualdionlaieinduvoidaiuiams 9 Sanndunudae HANITNATBINY
i1 a@ileladhidgninenmuiufdeuuniidonnmend Wluanirffiua: lfioulandon
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Dulcoside A 5G-120

o 3 o
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Mean + SD 0.2047 + 0.0066
-’ -~ of
MU NBIALIYITA = 0.2149 1.
» »
nminidandiga = 0.1911 f.

L - o ﬂ’ .’ -
% vesmdudszansvosnnuudsdsuvonimminlunginonuiia  (coefficient  of

variation)
= _SD. x 100 =  _66086x10° = 323%
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Stevia and Stevia Products in the USA
Floyd W. Dunn, Ph. D.
Abilene, Texas, USA

(Former Professor and Visiting Professor, Department of
Biochemistry, Faculty of Medicine, Chiangmai University)

In September, 1995, the US-FDA issued regulations to permit
importation of stevia and its products (leaves and extracts) if clearly
labeled "as a dietary supplement.” Stevia is now found on the shelves of
most nutrition and health food stores in the USA, and is offered to the
public through numerous mail-order catalogs. Although its property as a
sweetener 1s widely recognized, it cannot be advertised as a sweetener,
only as a "dietary supplement” or as a health-care product. It is promoted
by some companies as a herb that can improve the skin, aid in wound-
healing and be used in dental care. Some companies prefer to sell the
whole stevia herb and proclaim its many benefits, while other companies
sell the white extract (largely stevioside) and subtly suggest its role as a

sugar replacement

Forms of Stevia now available on the US market include :
Dried whole leaves of the stevia plant ,

cut leaves of stevia,

powdered dry leaves of stevia,

tablets, capsules, "tea bags" of powdered stevia leaf,

stevia leaf extracts of varying composition :

(1) white powder of about 90-95% stevioside

(2) off - white powder of less purity

(3) "green” stevia extract, dried

(4) "white"” stevia liquid (solution)

(5) "green” stevia liquid (solution)

Some Products which are labeled as containing stevia include:
Herbal teas containing stevia as a component,
chocolate drink mix (powder),
coffee (cappuccino) drink mix (powder) with stevia,
bottled drinks containing stevia ( a "sports” drink and a
lemonade), and
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packets and small pellets with stevioside and a bulking agent

for individual use.

Recent publications about stevia (books) include:

Stevia Rebaudiana, Nature's Sweet Secret, David Richard (Blue
Heron) Press, Bloomingdale, IL. 60108 (1996)

The Stevia Story, a tale of incredible sweetness and intrigue, L
Bonvie, B. Bonvie and D. Gates (B.E.D. Publications, atlanta, GA.
30327 (1997)

In Press, a book of recipes employing stevia, "Stevia : The
miracle no Calorie Sweeter”

Many documents about stevia are available to the public, world wide.

on the "world wide web" (internet). Some examples include :

Petition to the U.S. Food and Drug administrator from the
American herbal products association (AHPA), Oct. 21, 1997,
requesting approval of stevia use in foods
hitp ://www.tiac.net/users/mgold/sweet/stv-petition.txt
Supplement to the petition

“Life with stevia : How sweet it is !" by D. Mowrey

http ://www health free.com/stev life.htm

"Stevia, natures natural low calorie sweetener,” a report of
stevia cultivation in Canada

http ://res.agr.ca/lond/pmrc/faq.stevia.html#top

"Current Status of Stevia,” presenting the FDA regulations which
permit import of stevia and its extracts if labeled as a dietary
supplement.

hitp ://www.tiac.net.users/mgold/sweet/stv-alert.txt
"Sinfully sweet?", a reriew, 1996.

http :// newage. com/journal/wf.wfll.htmi

Numerous other web sites present the story of stevia and offer it to
the public.

Some of the leaders for importing and marketing of stevia in the USA
include:
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Jim May, President, Wisdom of the Ancients Tempe, AZ.

Donna Gates, President, Body Ecology, Atlanta, GA

(Gates expressed interest in obtaining samples of stevia

.products from Thailand. Her source now is China.)

Linda Saddler, President, Traditional Medicinal, Sebastopol, CA.
Rob Mc Caleb, President, Herb Research Foundation, Boulder, CO.

Christopher Hobbs, President Botanica Press, Santa Cruz, CA.

Oscar Rodes. Stevita Co., Arlington, TX

Steve Marsden. President, Herbal Advantage, Rogersville, MO

Kay Wright, President, Celestial Seasonings , Boulder, CO
(member of board of AHPA)



L2

Academic research-oriented leaders in the study of stevia in the US
include :

Dr. Ryan Huxtable, U.AZ, College of Medicine, Dept. Pharmacology,
Tucson.

Dr.Douglas Kinghorn, U. ILL, Chicago, Dept. of Pharmacognasy

Some catalog listings and prices (US$) illustrate the nature of the
stevia market in the USA.

Empowernet
Liquid stevia concentrate, 60 ml., $17.95
Stevia leaf beverage, 40 individual bags. $11.95
Combination Stevia leaf and Jiao in bags, $19.95

Allergy Resources :
Stevia Herb, 2 oz., 100% green leaf powder, $5.00
Stevia liquid extract, 2 oz. $ 11.00
Stevia white powder, 1 oz $ 11.00

Botanic Choice
Stevia powder, green , 2 oz ,$ 5.95
Stevia leaf extract, white, 1 oz, $7.95

Now Natural Foods
Stevia Rebaudiana green powder, 2 oz., $2.95
Stevia extract, white powder , 1 oz., $7.95
Stevia liquid extract, 2 oz ,$9.95
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Health Co (Wholesale, bulk quantities)

Stevia liquid extract, $21.13/b (200 1b. minimum)
Stevia extract powder, $95/kg (25 kg. minimum)
Stevia herb, $9.95/kg (100 kg.minimum)

Herbal advantage, Inc.

Stevia leaf, cut, 1/4 1b. $ 3.75

Stevia leaf powder 1/4 1b. $4.72

Stevia leaf whole 1/4 1b.83.16

Stevia white 90% extract powder
1/4 1b. $ 27

Wisdom of the ages

Stevia tea bags, 80 bags, $ 18.00
Stevia extract, 60 ml. $16.00
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It is not my intent to promote any of these companies or individual
products, but [ cite these examples to let you get a feel for the large
stevia market in the US. The various forms of stevia and stevia
products which are on display were obtained from retail outlets in my
home or through mailorder sources. Some were sent to me as samples.
Several of the stevia leaders with whom | spoke expressed interest in
Thailand's potential as a producer of stevia, as well as other herbal
products for which Thailand is well known.

The large number and variety of products shown here is evidence
of the wide interest in stevia being shown by the American
public. Even though the ban on stevia imports was lifted only two years
ago by the US-FDA, the desire for stevia has grown rapidly. Leaders in
the market speak optimistically about the demand for stevia and its
products.

[ personally became interested in stevia several years ago when Dr.
Maitree Suttajit took me to visit the stevia farm and extraction facility
in Chiang Mai. At that time | received some packages of herbal teas
containing stevia, which I and my family enjoyed. Upon my last visit
there, a few months ago, [ was disappointed to learn that I was not
allowed to buy stevia-containing tea in Thailand. In the meantime,
circumstances had changed. Now I can buy teas containing stevia from
the market in the US. [ have enjoyed my experiences with stevia, and I
have used it not only in teas but also in bakery products and other food
preparations. We now have available many recipes for food preparation
with stevia as a sweetening agent or flavor enhancer.

Although called "nature's sweet secret” , stevia is not a secret anymore;
its fame is growing and its value is being recognized.
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A PHARMACOLOGICAL STUDY OF STEVIOSIDE FROM STEVIA
{ Stevia Rebaudiana Bertoni)
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Amphawan Apisariyakul et al.

Department of Phamacology. Faculty of Medicine. Chiang Mai University. Chiang Mai.
Thailand 50002

UNAAUD

27931598 (Stevioside] JLus-TatrudwpnadaAesnug~ui-u (Stevia rebau--
diagna Bertoni 24\ut4# Compositae) s~ras~wrylungn o rFu-Taalaies (di-terpene gly-
coside) ‘jfﬂ'll““‘"l'_‘.!"ﬂ arslAAsrIiasndermoananty

ALn TS TRt A9 nmg‘-a"- slfluplaiiate ) Anidoanttats  Aesdiezde

- TAt Ly -‘L-.'ﬂun uTlan fatu AzrAmeng nin~sadeiaes  fagutsniAuntIAne s ATang sy
q'nu:mmrmman’ﬂmﬂms-.'::uumq-] yzeran-urteadaivnace {Preclinical Study) “aRneass
Az TSAT g gAlumuduTue s s s an e ludainearoatuin "-ﬁ"w't'wvd*n(gasu-ic oral tube)
lutzuriien 2 - 8 Feu Santrfanmeantt azmemgAntrugdtesinsue deatudtaunisn
ARBIN1TAMSA ANt TATI9 St npluus AT unaReganTIAL iminimas i lanAneeaa
AsTstuSealuntescy ade9 AlATUS AT LOA L

uane~nGinAnu-g9-afilaamunseanaasssluf1danaacad 2@ auansnnT
nnazefuAum I ad- (lowdose) ST LAl gnudsssudangrsLun i TA LIty
Tudainnane

ABSTRACT
) Stevioside {3 a natural sweet diterpenc glycoside isolated from Stevia rebaudlana (Family
Compositae) and it Is non nutritive sweetcner. Before a sweetener will be used world- wide, stevioside
itself and (ts metabolites nyust be non toxc and devoid of side cffects. Thus the purpose of this study
is pharmacological screening of this stevioside in diiferent experimental animals.
Stevioside (n a wide ranges of dases were given to different kinds of animals by oral route
of administration in order to study
* 1) Behavioral acavity In whole animals. 2) macmscoplc and microscopic examination of
visceral organs and dssues in short and long-term period of tme.
Hematological study of stevioside in rabblit was also investgated.
Both in viro and in vivo studles of stevinside on organ systems in experimental animals
will be also studied.



