WAV :cdl yo & b O (Bgo dngels (Sl pele oA (g (oole aloeo

\WALIANY: o s & 56 WWAY 15 5l o ko (il g S 090

ol I 9 2T o 5las g Cdadlno g S o Wl L)
S39v vgo 39 (9 v cuowd )( Stevia rebaudiana )b gaw!
w939 398 il b oo (b

\ .2, Y e [ P
OS5y ST 63085 Hob AT (oo Joxo

ol dalllas 3o Cans] o0 TSt gy Km0 g gl sl eilagunT 5T ule Sy st 4y Tel Aol byt ol sdaniia
el o b)) (BLS 5 (ygm slo Sbge y3 Lhok, bl ol S op ek i ol o)lae (bs 0b g (a8 cbli> Slogas
wL AL 5 g Bge YA )3 mwgigiols il £+ MOIKG Slao J21s 3,5 b Sobis (0525 addllas 0l 53 1(omy 2 099

S soog)S b a3 s I o plle e Sy (lyie 4 o0 09,8 o il e 09,5 T ay Bolal s 4 b (B

5 Vo HOKG 5 weadlSy (I /0 MOIKG s 5 sled soog)S 9 (e Jlo i (ounds o) (b (siie S5 g plle (e

o w3l 5 055 S5 e zobie (L Sy 50 008 8l 55, V0 Sae 4 1) Bloly Lyl ol ojlas ¥+ - pglkg

b g sl Glis g ab (605 ojlasl (ALP) jblawsd JIIT g (ALT) i auil Soiel T ((AST) 5l,ausl gl oLl
s Sl SPSS 221331 0 5 SaS 2y (S0l 9031 g a8yl S il lg 5T L L osls (285 518 (Su5alsng sl (quy 2 9590 S

Cudo J S 09,5 4 s Lholy Ligial (ol ojlae b oads Jlos slo 05,5 ;0 ALP 5 ALT (sl o3l 5 (95 35915 zolaw gl

593 L Oleyd 5l S S e 5 635 0 S ek daaSgisien b Comgilin WS o (P <H00) S8l s (Se alS

(P <]+ 0) cls jloline (ol Cote J S 05,5 4y Capd Ll Ligisl ol (SWL

2 3l S Gl il g S ooy s i L Wl oo Lol Lol oS G e ol sy (o a5 4y 15 S ARl

Sled (6 Rien (b o (hge o auS 2l

Sy 990 S abd (pmgig ;e sl Llob, bgiwl 1 guuds” slrojly

Stevia )b gl sl Sy =T 0 )luas oS clidlmo 5 (Sulod dmd Sl ET Dbyl a8 455 ol (65,065 ¢ (Goge Seme i) :8[.‘?)|

AYAY 05 (Fgdo dupds (S pole olKisls idgh ol alome . ymmwgi 9 gy il b 0oy Sbd (§ygm (g0 3O (o yid Cuomnd )( FEDAUMIANE
F1a-Ya (F) v

Ol olisle )S o6l a1 ¢ S ol > 22SESNS ¢ S jual> sog0e (SIS (Sammiils —)
Ol 0liilo S o5 Bl (Sl jol> 2352315 (s slamsly 9 4l poke 29,5 ) sbiwsl ¥
FYVOFADFNE 1 sy 35 N.000dArZi@razi.ac.ir: : Suwg uSIl Cam « + AV VFFAAPE « 1 alie(J shumo 0.3daans 955


mailto:n.goodarzi@razi.ac.ir

solitl Syse ma s LS (g5, » ooowie il lallas
gl alisde BB il b o] 5l ol s a8 e85 sl
Sl sz pp Bl sl e Doy 5 S5 (s R
S0l sl s 5 Credpdl 22S 51 LS () -1Y) al eoalis
sl pleyd 5 29l Ol bt Ghlew (il onias
oS VYo e 5l o cdie 53U (ST ol oo asdlae gow
Ol 5l b 2Jlse (1als b s il (e R0l 50 (a9l
2ol Cote b a5 LS 5 a5 el sad sl
b e Gl @ Ol oo Canl 43518 adlllae 9550 ol
g 0Ll fow sl g 0) el o po B Al ol i ElS
(Stevia rebaudiana) LLol, Lgiwl olS (LS ol 51 SO
oolgl> 4 Stevia > ;| 2L S. rebaudiana .ol oo
ool o9 GGl slaygiS e 4S5 sl Asteraceae
4 olS ol 09d g0 0dmg, Lgiwl b Hles L olS )l ol lye
Ae omd Cugby 5 ol il 4> 0 YA B V0 lawgle sloo
D508 g el 00S oy (BLS ULl Lgiwl ol 5Ld as e
OF) Caloals ()55 S plp VO-Ye v T S0sS o s
5 in Mt et LS5 o s s @ Lstd oS
WS 13 o))y slalie oy wlio 495 3500 (i ;0 O3
Jols Bl gl ojise (SuiS pupd Sy o
5 Dolcosid ARebaudioside A, B, C, D, ESteviozide
O el oSy ol il o Steviolbioside
OF) a2l co oYU ey SlaesT
A Gliee JBlas LSl a5 wil esls olas ollas
Ar iz &S ol b ol (S Bpae g ail |,
w3 ood Gl 1) 93 Bl (oo Bl 5 on et
LLob, Lewl oLS 5l oolazwl 059l cgy ol 51 .(VONF)
oy 4 2lde SV game ;5 (b 0uliS (G pd (lore @
03,5 loy (6ol Camenl ol 4y Mo o 3 colaxul (5l
e L3l s Gloly, Lgiul 42538 Slallas gl .ol
w1 09 skl s 0t @ SlE o el @
3 el pedle (V) was e Al (65 da b
osls Jds a4y ol Sl as el suds ain Slllas

\yayv ){; 6)% a)Lo.&‘; 5&“5%0)50

L gl (S cilazo g (bs Wb ol 5

gl oz do By n pedplio o Seie Pl b

OlaS 5 onl hasd 50 &5 958 (o0 o 5 03 Slias S

Al Jds 4 olew 0l (1) 092 sloml ol pae (5551 4
oo il 3 (V) T (o 0979 & elgml 50598 Sdgi )0
ol U JBps Do 4 938 oS (nl poogdle
Noelpla g b Gl 6% oDl il (o
R B Pl el eelslS (SeennlS
2ilse dRhs (SLoyp 9 (Hbs Sk (obo Sbss))
Pya &g (Srhe 5w 9 H9)S $9,e Sler) SHi B95e
(ol Mo ol 31 50 (V) 05 (o0 00 (g5 slo (5 Lo
poid &lye o b g0 b (55l 4Ty wid Wlgs e S
G @ ol 5 9 0 )ly o5 by 4 SIS s a | ]
S Solew iz mo (F-F) wliflioe o5 S5 J S
Moo o317 Fo 5 sl Lo po cydomd] 45 Canglin by (guuS
ALY g o)ls g2y SIS Joou po JA o 4
A0 Sk I(F-F) wgh oo e Sl 4 59 4 Dl
ek Sels @ D L3l o oS by ged (e
obs gloys g JuS b crlple ol B3 ple 5l i
YA d9es 55l j50e sl ilon 51 Ol8 o0
Slogivews )15 a5 s 0,381 5 a8 sl (gl oole ¢ yumgj g yinnl
Sy30 55l Olsie 4 oanellis) sloy iz sl ol Sosliulie
bl 4 oole (pl Sajenbs Dl 0,5 o 3 eolalul

b Comgilen 5 oamallis) L pliz slo Joho by o] i

2 il sl ol sy 2 ol e S
S el ead akie  dilihe  sle aslllae b
sl Cowsilbe ok by Sl Gl gt en sl
S5 () il e S slejlsle S s oS
Syge <ok Gloys g JyuS sl &5 Slo 2 bt slag)lo
Wlg oo (BT Glag)ls 625, a0 xS oo 18 ool
5 8l 2)lse b g b adl axils lagls ol 5 (JeSeo Sl
38l b ol Glp cmlie (3Kl Glyie 4 S ausa
ez o 5 Rile] Slihes 2838 Jlo Y - b

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


https://fa.wikipedia.org/wiki/%D8%B1%D8%B7%D9%88%D8%A8%D8%AA_%D9%86%D8%B3%D8%A8%DB%8C

Olhen g 4555 (gigodoo -

WSt g by, opss slils (s s Sl
e Cugby g oS il ax e YY-YO gl caselo
plod yo Sllga> 04s S ‘sfo}ﬂ RYRUIRWERRS S I
s Ghge pgate lid s O a4 bl Jsb
Omgioi ol (Blao J21s )5 b cobs Gl aassls
Slom 28,5 Syge o SelS pa 0 08 (e Fe jeo b
GlucoDr ) ;1095 el8 olSiwd aliws 4 o5 aud g, dw
Oy A3 4 ola hge 5 0B (5,5 ojlul (AGM2200
Wad asbs obs plaie 4 asale Yoo 51 sYL

losd 09

ook 4 (b Jb 5 sy g YA asdllas cnl o
BV 05,5 Ky N s (N57) 05,5 F 4y ol
OF) ab 4 S s ol e J55 olsis & o

53 (oadd (o) (e JuS lyie 4 il 09,5 -
55 Do ol Jloy s ,Sen Yoo 33,10 b
50,5 Edb o aly,

53 (ead (S0bd) Suite JPUS lyie 4 ipgs 09,5 -
5 g0 4y ol Jloy sids,Sen Yoo, 10 b
50,5 Edb o aly,

b 5 S (B L oad e 09,5 Dlgis 4y ipges 095 -
G pSokS 2 0 S (dee B 5o b e (IS, V0
is,S s allyy, S g0

lo5e3 b s 459, VO (b o ieaiy 9 pilex sl 0g )T -
O G gl ojlas oS okS o g0 oSy See Free o Ve
o los aili; 3lolS 90 4y Ll bgtad

o oniiogu axlllao

Bl xS o s Sl Gl ey Sy ezl o
i o b 6 o 55 a8 e 5 05 plad e se
Sl (sl 05T oo (s3libiz g 1o digas oudgn yiles 51 e
SIS g ALT) 5lansl sgel YT (AST) )l auil Sgial
(09o5 ok Sl CuS) ptne sla S alawg 4 (ALP) 3bland
Spankeren, the ) Selectra Y ;. Ul ofiws lawg

A (5 5 o3lasl (Netherlands

WAY 15 )l 0loid oideid 3 Cormmst 095

5 955eend JoSe i @ Wl o SaeST (S oS
OA-Y ) 005 colasul
! pegat a4 b ;o Subs v 5l i gt 4 il
oL e Connd (g3lulaz ol dlag 4o ¢ pil> axlllas 5l Gun
Al sz e 50 Oldl sl o G e 51 BLL, Lgid
b oot subd (5 )9m sl Ubge 50 o)f (e Ceannd (Hbo 05

2Bl (o0 Cremgigjoi ]

obS (o o5lac i 9 oLl (55T g

Silsmpil 5wl psle 09F 0 (028 adlas o
asb b VY0 Jlo (Ll 5o (63l olRisls (S jals 0aSCiils
51 LU, Ly oS sl 0uds plonl olStils gl 3D aaS
sl qaz oliile S il (g3, olEils (g5,liS ouSils e
423 V0 &)l a3 )3 (S ) olS e sl 2w oS
Olewl 31 eoliial b o Sis alo bl 0 5 0,5 il
2 ol ploy b Sts j0g el yn 05 g0 4 (Sl
S8 L olS yog 5l @8 VO el (o)l bt 8
S @) ozl g5 o ) i (e YO b os (3
g gl o3 il ax 0 Fe gloo b el ¥ e 4y jlais
osly Al awsgi o lac el YT 51y ol 005 o2 (o) o2
LS oy S gl Sl (gl cdalol jo ol Blo ¥ oojlas
35 adsl o )las s 5 (2 sy G350 Jloyi b1, o
Heidolph oM oy b (5)bg) M o plaiy oKiw
sles y0 5 w5 (Collegiate, LABOROTA 4000, Germany
5 ad pdud Pl el S loy G g ol 5 le a0 T
olac 0,5 i jekiie 4 el Cuss a4 edds Ldis o)lac
3o ol ools 18 elws olliws jo el Y Sae s olS
50055 (3 e 9 0055 oxekidstl |y ol e0,8 St al> o
AOY) 098 o0 ooliinsl anlllas yo

Cabo Wl g wlilgus

LBalb/c ol 5 (5 gm Lige YO 51 Gudos ol ploxil slp
5 Sllgs (6l oo s solazul 5,5 YPEY S5s Sileo

O3 (9ot Sloyd = (Sl lous g (S pale oGS Ao



U5 (6l 0 pls digas Crlane i 5 s AB 5 AA 5 0 a5
L IS RO RSV [ S| I PRt g Ve TRV

100 ) aulxe 3 Jge,® 3ub 50 (Reference volume) x> o

V final = Virimary X (1 — volume shrinkage)

Sy i o 5 aslllae 350 sla il pz Al (sl
S50 9 Pl (Bolai sl ar oy (o VT Y 5 Dbl alaio
8,5 18 ()

I x> 9 (o o2 Ao

doadgigim do Cuwglo) a5 gloile (s >
%5 b (Gslhe lre 5 G5 S b Sl
iy ol Ao Sy jslate aoy aD 08) (edS alali( g )
29 OX0) b pop0 9 Jsb Jolp b + cadle YO L
0,95 0 bla wyd slo lowe gy p p0 005 ead H5iile 59,
Oles )90 LB S8 gy p0 aS a3 50 (sl jliSl Lo S
P dlore 5 J9e 8l o bl o pne g i8S 18

V= XPructure ) LPreference

w55 4 XPference 5 LPamucrure O 2 &
Sy bl ggazme g a0 90 LSl 03,5 5,95 5 L& £ geome
pz o Ll ol e s (6l Sl W lae N
D S & e 7 5D (g

ool ko 49 5255

e 3 Bz ol 5l Jolo sl ool Julod 9 4 25 sl
Tyl o o0ls (j0gs s0S 4y axgi b ol oolaul YV 4w SPSS
Smirmov. oge3l bawsi b ol Sl mis o (b
ool )b 5uSSheo g (P04 0) 03 yes Kolmogorov-
5305) 9 (One-way ANOVA) a3 ,b s il ylg 50T awgs
O Job> mls cdF I3 awslic 5,5 Duncan’s b
3 Sl gl g s o e Sl £ Sl )50
RPVER SN SRRy S FRNONS |

S llisde

563l olRasls  Sibeels caStisls lawgs udod cpl Jligu9
Ll 0o Aol olBidls sl DI aieS

\yayv )-U 6)‘.&", a)l».{b AMSMO)SJ

byl oS cblizo 9 (s wo i 51
S il (55 505 ol alllao

5 el & asdl an b ollns ooged Siske 5l o
oy jleslainl b g wl z)B a5l oS do o oS
o> g e p,S /00 ) Zdo L (Sartorius, TE212) Jluoxs
8,5 el (ilyg Ao g, b (Primary volume) aJgl
Lgel pogare Byl 3 alie Sy Doe 4 b Aged e
S ()l TN+ Bl e DS wle ol sl

5 Sl Gl s et plil oo o5 o o
35 5l e o (Shrinkage) SoSy > Jl>o sl )
Sged daslne 1) (SaS9> Gliee (Sl el ol o
g Sy Sgponl ablie 4 (SuSex (e e
4 Orientator g, 3l oolaiwl b ablie cpl o)l Lo Bolas
dosi 3 45 (lopld (59) 2 oS Oyl ya by, cnl 50 el Cas
&Mus)f)‘)sw‘ OMM)JL,JM \- AJQT
S ) 60 ol goad Ol Ve e g ol sae
Ao ;& iy gebaw D 00ld gy dad 90 4y oald lsl sae
ol cwnd oo a4 ol des o a5 6,508 opls (55, (Silee
dde «SJ c.:l?h.:‘ l) o)l.gj\) 9 A ools )‘)3 Sl 00 M
WD odls by eads Sl sae Cgm o Ve b e Bola
Sre o 90 gblie 4 pgo oy Cua o b pled
olai job ay alaie Vo BV oS o 5l IS jeboay adiools oy
gl ks oads bl ablie 5 Sy 5 (YooY ) apo,F sl
dlsS s ] 8 5 4l 555 Sy Lags IS5 (sl
(Vernier caliper, 200 mm; Mitutoyo Corp, Kawasaki, Japan)
g odnl Cawd 4 Sug gl ablie pled (o b (5 o5l
S B Jsare Ghifon o8 Seb Sy 0 esd gl akd
5 OrkeeSlon (39, L5 4 b O] 51 (9,50 B bl g a8 S
b (8l (SaS5,z ol Caled 0 b (il S cnjol
V) 235 aralre 25 e 8

Volumeshrinkage :== 1 — ({,E‘?}LE

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo



Olhen g 4555 (gigodoo -

SalS oz yleys Sobo 05,5 Ay s Lol Lgwl ol
(YJgazx) P >+/-0) clys s)lo g
5 03 rsgnrel Gl oy Sl del mll Gk
ods Lo 05;5 oais oleyo LS"’L"D oj)f 40 aS ..\..Sp.';o
Sl e U sS4 o aedlSy IS L
o)lac YL 50 0asS Bl 0 09,5 jo bl (g lolixe
P <ee0) ols plas s e Szals Blob, Lgw! Sl
05,5 50 Ladgisiew 5 b Cowgle o> iz oo
A ol 5510 gre ol o lac (YL je0 cusS Cdl o
S yolew pz (P <[+ 0) il oais floyo cubs 05,5
oS cdlys oy, 3 S SE e g S e
e (P> 0) cusls ouis loys ol 09,5 Ay Cod
bog,S 51 Seoae 5 Gslre b 5 ol Sl
(FV Jeazx) P >-1-0) ol Hlas 1) g, lobne gl

2 olejl eaol g piie lajy, o g aB polie

ojlas calize slojes g My (IS L osls e sl og)S
85 0155 e s a8 4 o sl Lyl
S Ko bl (P <o) cudls Ll e
Llob, bgtwl ojbas boud jlos slo 09,5 (5,10 (Foxe
olie () Jgaz) (P >+/+0) ais soalive aeadlSy IS §
QoS IS 0uiiS 2l )0 sl 09,8 50 ALT (a5 5]
09,5 4 Cews LLob, Lgiwl Lsfl o,las alize slojgn o
Lol (P <+/+0) cuils jlo g mals oois o 0bo
5 wsee 0lac 0asS il ooy, S o rals o
oas Vb 50 53U Cov e ALP 3T iz oo 0n:
509 P<e/e) ols olas s sme (zalS Lgiwl oLS

Oleys (ubd 09,5 4y L ()18 (Fre i W 095 pla

o )las susS il o sle 0,5 ;0 AST r‘,.,).;l RER KA

RY R uLu )L.m Jl):?ul + g)"‘i’L"“ Oy ]J«)LOA

SY/5EYIVP VOIAEDINC
YYSEAN Yy £y YYE
VYA YAOEY Y /AP
VYEIVEY /S VAY/YEE/
VPYAEV YOS YAY/FEY /AP

VY /Y V ooy 5
YYYIAEVY/Y Y og,5
\ARE= O Y 09,5
YYYIOEA ¥ 0g,5
YEY/AEV Y/ 0 05,5

e By Ligiulolas o S5l 10 30 005 55Sa Fre g Vee 550 Lot Jload i 5T 05,5 waeadlSy (5L oo Lot ¥ 09,5 utie J5uS Y 05,5 (bt J 7S ) 09,5

P <-1-0) Al oo B 05 )5 o pime DS 5925 Silo fyiw ;o 40 alie

Sy Uil oo i sla 535 o5 Lo (s 095 5 e e 5 slo a5 (i (oot 3 5 o) (55 slo gl sl ¥ Jyio
Y PR ol sbse 8l ik u,..i:l..n Sygo a4y polie il oo

YVSEqY© \RZARE TN AV

YEFI0E) YY /A0 =0
TYAAEY 05152 vV/YEa/°
YYO/0LsY/F? YY/OEY/VE
AV FEVAN D /Y5

WAY 15 )l 0 o pieds 9 Comst 0395

YAYEYY/5P Vog,5

YV OL£FYP Y 09,5
YAAAEY - A2 Y 09,5
YopFE s ¥ og,5
VaFFEOAN" D og )5

O3 (9ot Sloyd = (Sl lous g (S pale oGS Ao



ﬁidjf.kj@ln)mf)f#)m)gf)fjﬁﬁﬁf.. FARE

L gl (S cilazo g (bs Wb ol 5

)'5‘31..\0_\..3 )Lg...y 0 5f 05; E%Amﬁbcm )Lo_..» ¥ 05; WCala J).“...S\' b})f (i J)S..S\ 55;

(P <o) ail oo o og,5 s o e BB 5929 Sl (gt ,2 40 aliee

cilizo olo 590 b a5 jles (glo 09,5 g Cutto g (e S slo 09,5 10 (guuS (sla sl 5 08 (caSe e (o) pU pmg (0,5 (o) (339 Jgo
Sl 0at ol lean Bl Silis &g polie il sad oy bzl T o)lae

Vo? A\ /6P To4y)? VEVEYER
\Y£F/0° RER A RIA RN 0=k Ve
Va s v° Vs sEYEALY AEYEV YD
VEPEYNVE  yaker®  asrvey? VYY/PEAR
VEIYEY VeNEy/sP DALE/YR VYo AP

e By Ligiulolas o S5l 1o 0 0,5 5 Sa Fer 5V

B Q}MJ‘SA Yy L Fo Sgd> )‘ ‘)5} 28 u.u.(bls [EPOW)
&bl oyl 5T LLok, Lgtwl ol aS ol (yly 555 de aslllas
b sk ol Lot alyed] st 5 o SL (sl ko
adlas o iz w2 (Y0) 00,5 o0 o a3 ialS o
4 LlLob, Lyl oS Jeibe o)lac a5 005 Lo 6,50
VO« 590 50 Sl @l..\,,.mfl‘s’;ﬂ bS5 5l g8 aS cpl Jdo
Sl L sle Jsbe mee i b SlS 0 00 05 e
30 (YV) 068 oo WP VAT Sg0s 5l 95 w8 s el
L gl oLS L':”T o)lac a5 ol ool u,u)l)f GQ.»L.M asllao
S Jlosl b p S okS 52 )3 05 (oo Ve
PO IYV YA sg00 5l e 0l ol o gl i

390 o bbb,

Sgd oo pwgigh el booad (b (oo sla Ghge
ol olac a5 By o ools lis anlllas (pl 4o uiz ob
g adas olS Sl ojlas L L oS5 50 Lhob, Lgwl o5
Gl s 358 2975 @S 0kS 8 0 )5 (e B0 g0
adllas )0 iz 02 (YY) 090 0 VY 4 VAL 51 g5 0id
B el cel Lol Lgiwl oS as ol ools las 6,50
P eSS e Ve g 00 VO VO by )5 o>
TF) 355 oo 0 55LS
Bloly bgml oS (ol ojlas 550 99 50 ¢yl adllls )

5ot ALP iolidl T (oYL 590 9 ALT AST il

WAY 15 )l 0 o pieds 9 Comst 0395

voyyP vt ¥AS WWeatro-© YYetyy.©
VWAEVE® Y eavEryaP VFYOYP VEY . yy.D
WYREAYE avvse? Ear Y
¢/511° VDYVEFAT  VEsEVaE® veveyylP
yA£a/AP Q5 FEYY/0° [RAZ S T7AENY S PEE P

)'jolga..\..‘f; )Lw 0 5‘: 05; s%&mﬁbc.\.ﬁ; )La...» Y 05; P9y J)LS\‘ 05; (o J;S.S\ 05;

(P <e10) 0l oo o 05,5 s e BB 8429 il (5w ,2 40 wliee

oz 5l o g)lem Gloyd 5o (29)ls OLLS (A& o) el
O M (YY)l el coll e sl (g ko
ol a5 ams e lis sele Sladsy 4l poad e SYle
it b 5 lom Gloys 5 62Nty p (S DISE lalS
oolazul ojlac IS 4y a5 Slojy ol ) (YFYD) Wil atils
S loolac ol o Gl clhe o o)F Gloys Sl i oo
L‘)LA)Q 6‘):’ ggbl.f Lgl:o o)La.c (Y9) "\"5‘“"6" C‘)-"'-M-“
el i oras i Ssie S Slom 57 o8 B o s lon
(YV-YA) 0,5 o 13 oolatul oy90 g obs «(Bgpe
B ‘) u:J}mJ‘ O."AABLQA ‘QS’T Lgl.b o)La.c 0)49 aQ ‘5®L5 Lng O)LA.C
0 Odaadl G oai S slaw uliEl L og oeols alS
4 b Bl 5 4 o S T, 55 a8 (fian e sle JlS
b o S Gl i bl s SIS 58
(OVF) aies o rals
a5 ams oo plas ol dalllas 5l el Caws ]
Glob,y Lgiwl ol Sy o Lide ol ojlac ;I eolatul
b dslllas ;o a2 o sualS (g loliae job 4y 1) e 03
has @S5S 58 55 8 Jhae Fro 5 a5 ak asls lis
gl a3l sll Gyl 5l Lol Lyl oLS

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo

Vog)S
Y 09,5
¥ ogs
¥ 05,5
O 09,8



Olhen g 4555 (gigodoo -

aS ol ooly las poliee adlas jo canl pawgigi yiwl
s oo b (ige j0 LLob, Lgiwl oS o)lac Byas
5 09903 55 ol Cumgilen slo Jobo (B9l 5l (ks
PO R O9d (o8 (Sewgils Slxio ud plhie co
S o sl S palew w45 Cawl ool (5,155 598 asllas
oauS by 09,8y subs b olme slo ige o

(YY) S sod Glaiz (6 pmts Llol, Lgiwl olS o)l

55 o5y 4 Lhol, Lgiad ol Sy T ojlas U5 b
Slas slo @l Oy 5 Sl 5o Wl oo YU 90
085 o5 i ez oa g ALP 5 ALT AST S
Ely Fgo Gawgign el Lol 0bo (g sla Ghge
75 5l g 0ad oS Sl e el (i o 008
-%31 e Jos 4 (6 i ol (hlewm o 0 2éL

ks oy el Glades ik Jol dlis o)l

5 S sl coler slp 5l Kuils Jimgh Cdglee

il oot sl oBislojl (LSS (ales 3l iz o2

o S diges ad sl ol olRisly (Sijaals caSiisls
30,5 (o0 S g pol (lrerdion Slo (o)

3,105 5929 1 @dlio yo o ,lad

2l el (globine Sjgo s 1) g yaiy sl b Congane
wSls oS glo Jolo 3 (b jsb 4 &5 Loyl ol
i o Psl Jds @ s Joho el s jo WNgd o
Gl el o sl 5 oad 5 olz o)ly alewdly
a0l o 1y eyl ol Gl e e 4l o0
Bl Cod 0 el 0S8 ¢ LS (S5 LSS o |
Sl or ez e s bl Gl xS osll calply
a5 3 ,Shee 2l sl b Sl (S3elsilgnce
oS as o ools lid Gldllae jo (Ye) Ws )5 o Cgwons
sle iyl Glie o )lline (malS cons Uhol, Lyl
cols o s JS eg)S 4 Cos ALP 5 ALT (AST
adllas o (VYD) 0o o0 a9 595 ] Jrsgs o0l sLall
YO sojge ;o Lhol, Lgiwl olS a5 o ools ylis el
el 2l o) 5elS 52 03 08 (o Voo g 000 VO
liss b 5l onl ez o8 095 (o0 G Sl 3l e
0 350 S p,SolS j2 0 o5 (hea Voee g Ve B0
YF) el
WS ez 0jg 45 sl plas (Sojely el Sladllas
YL 595 0aiST L8l 05,5 )3 laadgigiw 5 b Cogiln
b loogS o 4 s Ulol, Lytal o olac
Sl odusy olid o Al bl asl o i alS

}‘ 6“‘1" soS sl MT u...ﬁlf 4 N 399 9 oL O’l‘

1- Kitabchi AE, Umpierrez GE, Miles JM,
Fisher JN. Hyperglycemic crises in adult
patients with diabetes. Diabetes Care 2009;
32 (7): 1335-43.

2- Gallou G, Ruelland A, Legras B, Maugendre D,
Allanic H, Cloarec L. Plasma MDA in type 1
and type 2 diabetes. Clin Chim Acta 1993;
214(2): 227-34.

WAY 15 )l 0loid oideid 3 Cormmst 095

3- Sonksen P, Sonksen J. Insulin: understanding
its action in health and disease. Brit J Anaesth
2000; 85(1): 69-79.

4- Philip M, Richard G, Lori M, Peter S. Chronic
Kidney Disease in Diabetes. Can J Diabetes
2013; 37: S129-S136.

5- Paul P, Robert D, Andre C, Eric L. Screening
for the Presence of Coronary Artery Disease.
Can J Diabetes 2013; 37: S105-5109.

O3 (Hgo dugely (Sloyod = (Sl lods g (S pale oGS alo



L gl (S cilazo g (bs Wb ol 5

6- Mukul S, Gordon G. Management of Stroke in 14- Hagh-Nazari L, Goodarzi N, Zangeneh MM,

Diabetes. Can J Diabetes 2013; 37: S124-5125. Zamgeneh A, Tahvilin R, Moradi R.
7- Androli T, Carpenter C, Griggs R, Benjamin I. Stereological study of kidney in
Diseases of the Liver and Biliary System. in: streptozotocin-induced diabetic mice treated
Cecil's Essentials of Medicine. 7th ed. USA: with ethanolic extract of Stevia rebaudiana
WB Saunders Company 2007. (bitter fraction). Comp Clin Pathol 2017,

8- Loguercio C, Federico A. Oxidative stress in 26:455-63.
viral and alcoholic hepatitis. Free Radic Biol 15- Atteh JO, Onagbesan OM, Tona K, et al.
Med 2003; 34(1):1-10. Evaluation of supplementary stevia (Stevia

9- Giannini EG, Testa R, Savarino V. Liver rebaudiana, bertoni) leaves and stevioside in
enzyme alteration: a guide for clinicians. CMAJ broiler diets: effects on feed intake, nutrient
2005; 172(3): 367-79. metabolism, blood parameters and growth

10- Najafi F, Tahvilian R, Zangeneh MM, performance. J Anim Physiol Anim Nutr (Berl)
Zangeneh A, Moradi R. Medicinal plant: 2008; 92(6): 640-49.

Assessment of the chemical composition and in 16- Agarwal V, Kochhar A,Sachdeva R. Sensory
vitro antibacterial activities of the Viola odorata and Nutritional Evaluation of Sweet Milk
Linnoil's against Bacillus subtilis (ATCC No. Products Prepared Using Stevia Powder for
21332) in west of Iran. Int J Sci Eng Res 2016; Diabetics. Ethno Med 2010; 4(1): 9-13.

7(11): 1330-39. 17- Da Silva GES, Assef AH, Albino CC, Funari

11- Faramarzi E, Zangeneh MM, Zangeneh A, Ferri LDA, Tasin G, Takahashi MH, Filho WE,
Moradi R. Effect of Cinnamomum zelanicum on Bazotte RB. Investigation of the tolerability of oral
oil on hyponeophagia anxiety test in Balb C male stevioside in Brazilian Hyperlipidemic patients.
mice. Onl J Vet Res 2017; 21(2):77-80. Braz Arch Biol Technol 2006; 49(4): 583-7.

12- Moradi R, Hajialiani M, Zangeneh MM, 18- Zangeneh MM, Najafi F, Moradi R, Tahvilian
Zangeneh A, Faizi S, Zoalfaghari M, Marabi A. R, Haghnazari L, Zangeneh A. Evaluation of the
Study a plant extract as an antibacterial agent. Int in vitro antibacterial activities of alcoholic extract
J Current Med Pharm Res 2017; 3(2): 1360-62. of Stevia rebaudiana against Escheriachia coli

13- Zangeneh MM, Najafi F, Tahvilian R, 0157: H7 (ATCC No. 25922). Asian J Pharm Anal
Haghnazari L, Zangeneh A, Abiari M, et al. Study Med Chem 2016; 4(3): 131-36.
on the in vitro antibacterial properties of alcoholic 19- Zangeneh MM, Najafi F, Tahvilian R, Salmani
extract of Stevia rebaudiana in west of Iran. Int J S, Haghnazari L, Zangeneh A, Moradi R.
Sci Eng Res 2016; 7(11): 1352-59. Ethnomedicinal Plants: In vitro Antibacterial

Effects of Ethanolic Extract of Stevia

WAY 15 5l 0 Lo cpuidd g Sy 090 O3 (Hgo dugely (Sloyod = (Sl lods g (S pale oGS alo



Olhen g 4555 (gigodoo -

rebaudiana. Int J Ayu Pharm Chem 2017; 6(1):
251-59.

20- Zangeneh MM, Poyanmehr M, Najafi F,
Zangeneh A, Moradi R, Tahvilian R, Haghnazari
L. In vitro antibacterial activities of ethanolic
extract of Stevia rebaudiana against Bacillus
subtilis (ATCC No. 21332). Int J Res Pharma
NanoSci 2016; 5(6): 320-25.

21- Nyengaard JR. Stereologic methods and their
application in kidney research. J Am Soc
Nephrol 1990; 10(5):1100-23.

22- Zangeneh MM, Tahvilian R, Zangeneh A,
Moradi R, Najafi F, Haghnazari L. Effect of
Alhagi maurorum oil on anxiety markers in
Balb/C male mice. Onl J Vet Res 2017;
21(3):115-7.

23- Zangeneh MM, Zangeneh A, Moradi R,
Hajialiani M, Sadeghi S, Khaef S, Nazari M,
Malaki H. Effect of Cucurbita moschata oil seed
on growth of Staphylococcus aureus ATCC No.
25923. Onl J Vet Res 2017; 21(3): 106-9.

24- Zangeneh MM, Najafi F, Tahvilian R,
Haghnazari L, Zangeneh A, Moradi R,
Mahmoudifar. A. Effect of Allium sativum oil
on Escherichia coli 0157:H7. Onl J Vet Res
2017; 21(1):19-22.

25- Foroughi A, Pournaghi P, Zhaleh M,
Zangeneh A, Zangeneh MM, Moradi R. 2016.
Antibacterial  activity and phytochemical
screening of essential oil of Foeniculum
vulgare. Int J Pharm Clin Res 8(11): 1505-9.

26- Foroughi A, Pournaghi P, Najafi F, Zangeneh
A, Zangeneh MM, Moradi R.. Evaluation of

\yayv )-H 6)% G)l.b.{:) ‘MSMO)SJ

antibacterial  activity and  phytochemical
screening of Pimpinella anisem’s essential oil.
Int J Pharm Phytochem Res 2016; 8(11): 1886-
90.

27- Zangeneh MM, Najafi F, Tahvilian R,
Haghnazari L, Zangeneh A, Moradi R,
Mahmoudifar A. Effect of Scrophulariastriata
hydro-alcoholic extract on growth of Bacillus
subtilis ATCC No. 21332. Onl J Vet Res 2017;
21(2): 51-7.

28- Foroughi A, Zangeneh MM, Kazemi N,
Zangeneh A. An in vitro study on antimicrobial
properties of Allium noeanumreut ex regel: An
ethnomedicinal plant. Iran J Pub Health 2016;
45(2): 32.

29- Foroughi A, Pournaghi P, Tahvilian R,
Zangeneh MM, Zangeneh A, Moradi R.
Assessment of chemical composition and
antibacterial ~ effects of  Anethole-rich
hydroalcoholic extract of Pimpinell aanisum.
Int J Pharm Clin Res 2016; 8(11): 1459-63.

30- Assaei R, Mokarram P, Dastghaib S, Darbandi
S, Darbandi M, Zal F, Akmali M, Omrani GHR.
Hypoglycemic Effect of Aquatic Extract of
Stevia in Pancreas of Diabetic Rats: PPARy -
dependent Regulation or Antioxidant Potential.
Avicenna J Med Biotech 2016; 8(2): 65-74.

31- Singh S, Garg V, Yadav D.
Antihyperglycemic and antioxidative ability of
Stevia rebaudiana (Bertoni) leaves in diabetes
induced mice. Int J Pharm Pharm Sci 2013; 5(2):

297-302.

O3 (9ot Sloyo = (Sl lods g (S pele oGS alo



32- Mostofa M, Rafiq K, Nishiyama A, Barman
BC, Sherajee SJ. Comparative efficacy of
Stevia leaf (Stevia rebaudiana bertoni) meeti
seeds (Trigonella foenum-Graecum) and and
Glimepiride in  streptozotocin  induced
diabetic rats. Bangladesh J Vet Med 2011;
2(1): 9-14.

33- Abo Elnaga NIE, Massoud MI, Yousef MI,
Mohamed HHA. Effect of stevia sweetener
consumption as non-caloric sweetening on body
weight gain and biochemical’s parameters in
overweight female rats. Ann Agri Sci 2016;
61(1): 155-63.

WAY 15 )l 0loid oideid 3 Cormmst 095

L gl (S cilazo g (bs Wb ol 5

34- Becq ME, Zarca O, Brechot GE. Liver
function tests. J Hepatol 1996; 23(1): 1030.

35- Akbarzadeh S1, Eskandari F, Tangestani H,
Bagherinejad ST, Bargahi A, Bazzi P, et al. The
effect of Stevia rebaudiana on serum omentin
and visfatin level in STZ-induced diabetic rats.
J Diet Suppl 2015; 12(1): 11-22.

36- Ramanathan P, Sri Sellappan R. Safety study
of aqueous leaves extract of Stevia rebaudiana
leaves in albino rats. Int J Pharm Sci 2010; 2(1):
477-81

O3 (Hgo dugely (Sloyod = (Sl lods g (S pale oGS alo



Journal of Shahid Sadoughi University of Medical Sciences Received: 7 Jun 2017
Vol 26| NO 4 | Jul 2018 Accepted: 16 Sep 2017

Evaluation of Antidiabtic and hepatoprotective effects of aquatic extract of
Stevia rebaudiana leaves (sweet fraction) in streptozotocin-induced
diabetic mice

Mohammad Mahdi Zangeneh' Nader Goodarzi?, Akram Zangeneh'

Introdution: Stevia rebaudiana has been recently known as an antioxidant, anti-inflammatory, and
antimicrobial agent. Hepatoprotective and antidiabetic properties of the aquatic extract of Stevia. rebaudiana
on diabetic male mice have been assessed in the present study.

Methods: In this experimental study, diabetes was induced by administration of 60 mg/kg of streptozotocin
intraperitoneally in 28 mature male mice and they were randomly divided into 4 groups. One group
considered as non-diabetic negative control. The non-diabetic and diabetic negative control groups received
normal saline and the treatment groups received glibenclamide at dose 0.5 mg/kg and aquatic extract of
Stevia rebaudiana at doses of 200 and 400 pg/kg through gavage for 15 consecutive days. On the last day,
serum levels of blood glucose and AST (aspartate aminotransferase), ALT (alanineaminotransferase), and
ALP (alkaline-phosphatase) enzymes were measured. Structural changes of the liver tissue was assessed
stereologically. The data were analyzed by one way variance analysis and Duncan’s test using SPSS 21.
Results: The levels of blood glucose and ALT and ALP enzymes were decreased significantly (P <0.05) in
aquatic extract-treated groups as compared to the positive control group. The total volume of liver,
hepatocytes, sinusoids, central vein, and hepatic artery decreased significantly (P <0.05) after treatment with
high dose of Stevia rebaudiana aquatic extract.

Conclusion: It seems that the Stevia rubadiana sweet extract can prevent hepatic tissue damage in diabetic
mice by regulating serum glucose levels and liver enzymes.
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