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Research subject: Saponin compounds have been considered as
anti-cancer, antimicrobial, antifungal, anti-inflammatory, and antiviral
activity agents. In addition, they are also used as foaming agents in
some food industries. There are few studies for assessing the extraction
of this substance, yet. The main purpose of this study is to assess and
compare the extraction yield of Saponin by conventional extracting
using solvent and super-critical fluid method.

Research approach: In the extraction with solvent, the effect of three
operative parameters including mass of solid material, percentage of
ethanol solvent, and time of extraction on process performance were
investigated. Yield of extraction and Saponin concentration were
considered as indexes for evaluating the process performance. In the
super critical fluid extraction, the effects of extraction time, pressure,
and temperature were investigated. In this method, carbon dioxide was
used as super critical fluid and %80 ethanol was used as co-solvent.
In order to design of experiment and process optimization, response
surface methodology and central composite design were used.

Main results: In optimum condition of extraction with solvent, the
mass of solid material, ethanol solvent percentage, and extraction
time were 5.4 g, %77.5, and 7 h, respectively. In this condition, the
maximum efficiency of extraction yield of 1.12 mg of Saponin per a
gram of dry primary substance was obtained. The results indicated
that time and solvent percentage were significant parameters. Further,
interaction between two factors of time and solvent percentage were
significant. For supercritical fluid extraction, in optimum condition,
extraction time, pressure, and temperature were 10 h, 400 bar, and 50
°C, respectively. Extraction yield in this condition was %20 more than
the yield of conventional method. It is concluded that the supercritical
fluid extraction method has higher performance than conventional
method.
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Table 1 operative parameters of extraction process with solvent

variables symbols levels

a +1 0 =l a-
Amount of solid material (g) A 7 6 5 4 3
™ | 8 w0 w0 | 0 | 0] e
time (h) C 10 8 6 4 2
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Table 2 Operative parameters of supercritical extraction process

variables symbols levels

a +1 0 =1 a-
time (h) A 10 8 6 4 2
pressure (bar) B 450 400 350 300 250
temperature (2C) C 60 55 50 45 40
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Table 3 Experimental design layout of Saponin extraction by solvent

independent variables responses
row | solid amount | ethanol solvent | time | saponin concentration* | efficiency

(8) (%) (h) (mg/L) (%)
1 7 80 6 145 0.59
2 4 90 8 120 0.74
3 4 90 4 65 0.84
4 5 80 6 200 1.1
5 3 80 6 73 0.61
6 6 90 8 186 0.59
7 6 90 4 110 0.75
8 5 80 6 181 1.02
9 5 80 6 195 1.08
10 5 60 6 117 0.6
11 5 80 10 161 0.72
12 4 70 4 88 0.35
13 5 80 6 230 1.27
14 6 70 8 191 0.95
15 6 70 4 131 0.3
16 4 70 8 149 1.03
17 5 80 6 240 1.34
18 5 80 2 42 0.25
19 5 80 6 188 1.04
20 5 100 6 53 0.89

* concentration in 10 microliters of sample

oy = (oo (oo 6075 S A (s Al o (A9 (oole alilad WY



L J3g0i Ae 7 Joibl sga> L5 Ve o7 Joibl 5l D>
Sk 015l 5 (a3l oy, Sl sl e
Oglaw zlgi ol ool g chale o sals oSy,
Ao Huglw zla sl oojln g o dale palS ai e
Sl (T 3 S g o) 5 4 ol Js o
Cplsd Gl 5l (1 58 5l il s o lae
p—bael s Jlaslacelb For L A usl Pls e

Py—dge (o=l S8 bagin
Olb=) 9l ool Jlade , SIBY g b)Y slnlogai yo
Sowd oo Ot AluS g () 4y Ty 03l g o bale
=S e g a8l S ol ey il a s
=38l 5l sl bglw Zlsewl eyl g o kale
el —amle gl g5l o ailgs oe ol
Juausl o e lale (Gradient) g b ¢ 3943 | ole g0 4
Ol i ooy slaanld ads 5 i alil,
38 U (elale) ol Juuilty LS Ll

g
a
o
<
€
a
3
5
2
]
=
=)
a
o
=
H
2
3
k1
z
T
S
i‘- 17 g
2 |
= ard
£
k] 1]
g |
§ o5
= |
H g =
= —
" il
1
= i
: time (hr) c -H--\"'-\-\.\_,_I'—:—'——- " B: sohvent (%)
c2

) % Ol gl Al age lalpd )

2 g gy d AlaS g g j0 Dgielld Sy 5l ]
Cwloadosls las V-0 sla JSi

s b)Y slalbss gal gal sla,loges 0V JS & o
ool i u?’ﬁ"l—"" C‘)JL_M:‘ o.))’l_g 9 clale LQLDC—“’L’
LQC_.‘JL' u,«u_>|)3‘ ..\_;5) aY¥ 9 a\ (_gl_m)bw B OHL;Q
o= ple Gislial dody aol> oolw jlade ilisl L
ool )—5uw--5 )_'.)LM 6‘)‘ a LQC_...JL' T.M.mlf A_;s) 9
Sl Pl Ol S g (g )3 Pl ladie (599
9 009_.:.3 u;alf ‘H}m A_Al.> oolo )l u_JlJT C‘)M‘
‘5>‘).7L»_MJ‘ u.ug.'l_w oo)'l_g 9 o lale u,.._bls Ao —oris

el 00

Cel P o a5l gy (P> 0oy
sals L el J)l_>_.x__,a).> ] IR I SN V1 5

E
8
5
B
=
i
c
2
g
a
g
=
€
©
8
=y ]
g '
g e '
2 |
£ 2 |
2
2 ]
& e
2

—_— |
- ——
w ‘{-—::_ J__j,.--'—‘J "
— 3 (]
- —®
C: time (hr) 'HH‘:;AL"" " B: solvent (%)

Pl sloslatl g, ,0 zhsanl ool igle cdale 5 Sldes slo s 1Y IS
Fig.-1Effects of operative parameters on Saponin concentration and extraction yield in extraction by solvent

99,10 dsged j0 3 (gl (B o )@ Pl )l
i 5 o 3 095, Bad ool 90,5 > 5l ey
o,lac ;o Bas ool clale polidl ecel ey aolidl

OO b am aar g L 09 oo LI Jo iUl as o
Oomlaw ool g otale aulial o, Leas daysglw
s Smad Gl L L ol L gt ssalie

VY ok = oo (owaian 50 )1 sla gy (sl 4y o (A (oole aolilial



09y & Ol gl age lpd )

Oy S las 4 S 09 b oo St asgS ol el
o=l = ola Sl ol 50 48T (Sl e
Sl aseS ol g ol o a8 an S )las ool
ol partes JoB Pl as o 5 ol o Jolie

J)_g 3! u.uyLw C‘,é:»‘_w| cS)l—“""’*QJ Y-y
oolisal Ly ol 358 Sl 5, ot S5iols

&=l b (9, 3

b=l iz 5 (F Jso) Lagiales] el b
ol J—lie 31 L id (L) sl s Lmools
ot e po Les g jLad Jolie ;5T JLas
ol olad loey sla pxio g wiod ol e o bile
Joe o Les g ,Lid Jolie j 51 g Leo g ,Lid Jolae
50 g Hlolms pdglw Zl il ool i
wyuw%ﬁwd&wwbw—ww‘
glFl (g, 5 Sgeld Sl ol gl 005l
gl o9y 4 A2 sl Lo (Sl asd e S aSTiss

wloabosls a5 ¥V o gla JSb 0 Ay

Sy b daS g (B9, 50 (b ) ogboe (2 A
o5l Pz o200 digad oy b 9,0 Pl 0, 5
g e, Jlasl el ale Aol (o g oo cbale
el gl P e D> @ ju s Slas Jlael
O99— =il ojlac ey cidS L Bae ool
Hle oS 5l (i 8, G 3l A e el
obes =l L ehile als 09800 ()l i

1 e o sl il 4 bak 31 oy
SI0g—ad yizren g 00,0 pl Ful s slaloges jo
odnl_ie il mhaw Jlos i o 50,55z C)

Ul Y- USCs 0 (S0 55 mm oml Lal 09 o
030 gl gl vl ooily o sy 9 ooy

el oy g Pl as)o
L ool olsy 5 Pl )9S g0 losj oo il L
Syl peals 15l e g i3l (655 po bl oga >

Sl 358 Uty 4 il gl o Slaalel Sk iz T s
Table 4 Experimental design layout of Saponin extraction by super critical method

independent variables responses
row time pressure temperature concentration efficiency
(h) (bar) (&Y (ppm) (mg/g D.M)
1 2 350 50 70.32 0.33
2 4 400 55 80 0.60
3 8 300 55 101.3 0.71
4 6 350 50 110 0.77
5 4 300 55 73 0.34
6 8 400 55 120.5 0.96
7 6 350 40 75 0.35
8 4 400 45 81 0.38
9 8 300 45 94.2 0.96
10 10 350 50 146 1.31
11 6 350 50 105.7 0.74
12 6 250 50 66.3 0.59
13 6 350 50 104 0.73
14 8 400 45 123 0.98
15 4 300 45 68 0.32
16 6 350 50 106.9 0.75
17 6 350 50 108.3 0.78
18 6 350 60 78.5 0.37
19 6 450 50 98 0.88
20 6 350 50 105.2 0.74
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