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Figure 1- A) Extraction of steviol glycoside by solvent under constant temperature, time and stirring speed. B)
Filtration process and extracted sweetener solution. C) Final sample obtained.
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Figure 2 - Calibration curve and standard of 95% steviol glycoside and its dilution related to the percentage of
sweetener versus absorbance number
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Table 1 - Results for each of the independent variables along with the results predicted by the model
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Dependent variables Independent variables
% . S ls’ . . l] . )
( ) 25 - Jsige] C - . ca alpd glod G9d,
Steviol glycoside concentration() (4.9.;.9: #90) Ook y9d  (aiydy) S8 gl (51,5 il 4,3)
Jue A losl Agitator speed (rpm)  Process time (min) Process temperature

Model Laboratory

70.690 70.26 300 60 50 1
42.733 45.64 300 60 35 2
70.690 71.05 300 60 50 3
53.141 52.66 181 78 41 4
70.690 70.64 300 60 50 5
63.511 64.68 100 60 50 6
76.465 77.98 181 78 59 7
49.189 46.15 181 42 41 8
61.990 63.81 300 30 50 9
70.690 70.61 300 60 50 10
71.959 69.45 300 90 50 11
77.884 81.41 419 78 59 12
59.256 59.31 419 78 41 13
70.690 70.55 300 60 50 14
54.688 53.66 419 42 41 15
70.690 71.15 300 60 50 16
69.177 69.61 181 42 59 17
75.206 71.61 300 60 65 18
69.329 67.47 500 60 50 19
69.982 70.95 419 42 59 20

(S w2y 5 093 a2y (b (51 ,51) (%) 21595 gl 15l 4 bgs o P-ValUE y3lio Y Jgo
Table 2- p-values related to steviol glycoside extraction (%) (linear, quadratic and interaction effects)

(%) 225955 Jgagian! il

(%2) Steviol glycoside concentration JEuo (5 puiio W )31
Y Independent variables Effects
p-value
0.000 (X1) o> ' )
0.001 (X2) olos (B3 Jgf e > a1
First-order (linear) effects
0.029 (X3) oy y9d ( )
0.000 X1?
0.074 o2 P93 4253 gl il
0.045 X32 Second-order effects
0.369 X1X e .
0.866 XoX3 Interaction effects

225955 Jg2 il 1 ,500] 55 dlansly jukio B (615 (o3l S 15 L ol ed 093 d D (sldloadia Gl 4o Y Jgua
Table 3 - Quadratic polynomial coefficients along with fitting coefficients for each dependent variable in steviol
glycoside extraction

(%) 2 395l5 Jgo gimsl ke

(%) Steviol glycoside concentration
Y

Loy po
Coefficients

69.20 (B.) Constant cub
144'3274 Jolaz,s o il
2'55 (Br g Br < B1) b
' Linear first-order effects
:?Sg Brr g Brv P11) pgo 4z
-2.29 Second-order
T3 (B 3 Bir 1) (S ) bt sln 51
017 Interaction effects
96.49% R-square
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Figure 5 - Response surface diagram of extracted steviol glycoside concentration based on changes in temperature and
process time

Jdo @ onuay ol 0gd e camlin gzl ] we s o
Pl YL sboles o el Pl glil el @ o,
JB olge pled g w5 Jo 1) (st Slge Wil e K00
g, A8y o plaly wileads J> Pl jo zlza]
2 oogdle el Pl g gLl izl izl ws e il
boai Gl Sl (S Y Jlews slales o o]
Ll 5 15 e il ot Loy 58 a5
Slp el g (Frel oogazme ;o Les &S 05 (238 S
Pl glasl iy, 5 s 5 bl il Sz L
Sl oo 3V lagdans jo Lo iol38l pioran .ol
SSa5ed Sl b Sl oSl s S5 el
el Lol gl oo yiiin (g3lwslsl 5 aile a7 59 osle o

wa

oty slogle; 2 0 USS ol il 4 ez L
oddizl el oole woys Lo aolidl b ownld ool
ol g YL lagley yo pol> Wiy, a5 il vales ol
Wy ol am a Gl oosl yo Ll ol o cdalin oo
ol oadzl meiul oole wsye Lo iulidl b cahadeis
gl 51 oy 3958 Joagiwl glznl anlp o ool
St el Lo 201381 ool e04. 0 009331 Les aS™ Sika
Slgs oo oo a8l 15 00,5 o gl el anl)8 0gups g
o o 5 wms 331 oS Jgbs Sl (s e
So)d Azl g Wiy dgue |y Pl o dlge ol
(B Gled G5l s Lol il o ol 31 55 oz B!
sl B 0 5 sy o oadien s Sl 4 2l Sl Wy,



VY = VEN (o 1 E0 £/ ylimnoj 5 5wl VA 0 ko | YE ala/ lié aylioo _owibigo eoliios

Lol s Pl o ol J> g oo ol)’] J& 0 i
SR S50 e 3 Sy 4 gl Sl pliee (S 5l oy
alais a4 Pl g oaoly] Jol5 o oo J51s 8lge a5 Slo;
slge cdale o p2g BB s Ko b v, 0 €L¢..11
Ded g0 ol zlZiul Ao s ass )8 W0 S el Ojge
Joles cll> Soop sl d o, Sl cll> oyl
g sl (Lol Hemmen atim gy S el
Slge Gliee 55 S35 5 W)W (pzrsd B 25U K0 dois
2 bl vl (BL sl (5,0 Slge g 0nl >
s> Gl g 1z 2y T,8 ol a3l VL lales
ool 5 B Jl o slse oz w0 gliEed
Jolw cdls g glaal dlass 4y as; 51 e Ll i
saisz] Bl oole duo 0 5 9l a5 BB 31 Koo anl
SbolS o Oily saamsplas s, b b o ol
Cosl dshos gl lisle (KoK 5 JUil ol wodale
D9 g0 glyFenl W) ABg 4 e Culgs )0 oS
W35l Jorghl CBE  ppd Cegw g o bl
oyl

s s 5 Lod s yosilo 50 o)l yol> i3 )0
488 e nSils 5 bawgte gl Bl an b ol p ren
@Lu aS ol cq.\.ww)‘)f M‘j e ¥ » uLo).c.&s g_:)}‘o O
el saools ylis & S yo o]

500

400

300

Stirerr (rpm)

200

100

35 40 45 50

ol melS g Pl ogr glusl wanld iy Lol Lo
50 olge clale Dgles 0gds oo Eely a5 conl clale Lol S
& gl anlp 5 ahomals Jolo sl 5 P
glal sl VL lales )3y wdwp Jols o
oddzlpinl ools doye S8 5y oo Jolw G 4
S5 S Al (S o 0y (45 Wb oed A5
L blie o el (Saliyoge s Joles el g oland g
Lo s omly los o glmensl wnlp oloj 1 (o) 2
e ozl Bl ool ws yo zl pFl a8 ey ol
Gl Joles a5 S5 cdl> po sl b 1,5 anslas Sl
Ol el saw;y g Jlade 4 olge JaSl Ce s g
5o dlge ol o a8 5 g,lll mals Lo 4 dl
33 Jole )3 39290 03le pliee (b slales yo Pl
el 2als g wileis (B oS Lo i il slagle;
el 5o il ood Wl (S Sl ey Jsbe 0950 Slse
Jols o 4 anld g o)la ok b ploj il
] 03
ozl ez T3 oo el L YL slalos ,o o blas o
S E90 50 ez el oo a8l onlizl Bl ool ws o
S ojlailay e o] slaeles 5 b Jsho lid o
Sgazme S0 & b Jolu (90 Slge g Sl oais o )5S
zlinl e 05 oo cams yloj al38l cpl Sloassls]
Slga g Cusl Gilgie S o wnTd ez 0sd b
Steviol

Glycoside (%)
< 40

40 - 50
M 50 - 60
MW 60 - 70
L > 70
Hold Values
Time (min) 60

55
Temperature (C)

60 65

OoR 8w g bod Ol gt bl g9 b.\.\ﬁc‘pw' s 3936545 g2 gnr] SIS wly xlans 413905 — T JSS
Figure 6 - Response surface diagram of extracted steviol glycoside concentration based on changes in temperature and

stirring

speed
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Figure 7 - Response surface diagram of extracted steviol glycoside concentration based on changes in process time and
stirring speed
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Figure 8- Optimal values (numerical optimization) of steviol glycoside extraction conditions
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Abstract

The extraction of the sweetener steviol glycoside from natural plants such as stevia is recognized as a
sustainable and economical method. This process is considered safe and environmentally friendly due to its
natural origin and absence of harmful chemicals. Additionally, the extraction of steviol glycoside from plant
sources like stevia provides significant opportunities for producing high-purity sweeteners at a reasonable
cost. In the present study, the plant stevia was used as the raw material and source of steviol glycoside.
Through screening various solvents—water, ethanol, and methanol—the ethanol solvent was ultimately
selected, yielding 74.64% extraction of the sweetener, compared with 71.03% and 42.80% for methanol and
water, respectively. An experimental design based on Response Surface Methodology (RSM) was applied
within a processing temperature range of 35-65 °C, a processing time range of 30-90 minutes, and an agitator
speed range of 100-500 rpm to perform the extraction process. After optimization, results indicated that a
temperature of 60 °C, a duration of 80 minutes, and an agitator speed of 325 rpm were the most suitable
conditions for the extraction process, achieving the highest percentage of extracted sweetener at 82.79%.
Following concentration and drying of the final product, a steviol glycoside concentration exceeding 85%
was obtained.
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