\Y"\/\ﬁ}g\-\ o595 M e)L;...'Z v‘i"'\'p@l""a}fjb

oS 49 0901 38 jlowi s b (iwo 3100 31 989y T il (5 jlwdings
Sl Tow gy

T alT tte dea 3l a8, < 65 (sign ol e 3 gemms

Ol s bl e wcdo sl Cans 5 CiS CS 50 ple Cuta s2e )
u‘)’l‘ ;J«Q)LS.L.J.S/‘L;cy\«-:‘)UTaK.:J‘)‘V,u))LS.&Jf.b-U‘&L& C_Lbﬁr)l&ajjf—v

QAE/Y 15 pds Gu)l QY /0VYE il s G ,l)

e A~

53 Al g sl bl sel 5l eslinad a5 Sl S S sls ey pE s, sladls Sl e, C\,&;@:l@&éélﬁ J;l.k:.a;t_,;:.aéujﬂ
(428> e 5T ) Dol b Ol mha a5l ol b slas iy SeS 4 el Sl R gl ol Sleae [ skea Laly oes
50 ) (433 53 53 OV 5 TE ) Ssline slacs e b s male o b bl s dasles i ol Jles! 51 ey 5 243 S ealiad
3 S S JE p s50 ksed CanSE i pb 5 IS I DS S S (BST (Ol bl (855 ol sl QL] Ol
S5 5 s ) kel DLl Olpen ol 3 Ol (il oS ol OLES gl ot plondl ey e 2y 0 Al (53lesigr 5 (T o
PR N B B K B JECo 0 PR B0 P Aoy PO PRI [ NI RN C S URUPR R RES [
Sl SRl GilST ol el Gl 4 e 53 Dol b Oley Rl Gl S s OlS 5 STy el Ol
S o3l gk yai alad (gl 0T Olpee 5 Adll G o b Olgee (6,50 andllas 5550 gl sl &5 W3 asiie b 5l us S
Bl gn 433 53 593 TVT L S b oy 5 Dol 3 4o 10 S 350 Ol 0155 o izl (S5l s & a9 g VEVY Ll ok

WD ol 3kt (s gl Al (e plal 1085l S

h.bakhshabadi@yahoo.com :cs. gy

A%



ol e b eespbsl Sl o) gl (ilaang:

Q‘JKAAJJ@.L{‘JJAAJ)WJM

P v S g [ A\ PR
Sl g L2515 sk 1S 4 LS sl 2l Sl
b ol sl [VE] sl Bl gl sl e 4
RISl Mg o oS s e ladal S el S b

Sph dul B Oy el 5 el by kS 3 oS
(U5l slS) Gy 2l e 4 sl s bl [V0]
S5 3 ek obl S S ol il sl esls s
Cpolp ome 5y bdse S8 LKs s b b
Om Ol 8 Ol Sleas s a5 e ped A s e )3
Wler 5 K3 S o Oy Co w4 3,
5 eete 3 (V) VS ((YOIN)OLan 5 o (Y0 A)
L oo gl sl & Ll SlS (YA) O
5 Y0 50 OA O] Wl e il Sssl bl el
el Sledd sl 2y Oles gt Sl a3

J»&e)]))]ﬁw)f))ﬁ@jﬂ‘ﬁd}d])l&:}mﬁb

Lhuﬁjjjbly—\'

@ gl ag—\-Y
e DL S Gl s ool 550 penpbl sladils
(sbasinlye 5 (Ol —0kdS)  Clisge Ol gl
Jesss 5 5 esda s ol (B 8 el S5
Sy50 Oliagmnd 2 4 0Ll S 0 S 3 51 Sl e O
AT 051 G 5ws Sl ke G nl 53 eslizal
Biochrom) g, Kol oSaws (OLJT Memert)
(OdSl ezl (Gee Avery) Jisws g5l (madS
Caomry (OWIT KernKraft) ~&alsl ssle vy

(oW1 Elmasonic) & yuol b 5 (s s Metrohm)

&..9‘3) C‘fﬁw‘—"—"

o (D5 A3 81/0 L) aselal ladils G ol s
4 S psle (Sl laans 5o 5 ol ()l 5 g |
e S S Slilesl 0l b cusb 5 1sa 344
T Y o) Ol il ladb il cow ol
Lolaals s, dajlas opl Jlasl 5 dm s S 515 (aids
335330V 5T ) Cilite glace e by aeusle ey
Sllesl dagds, ol sy 5 43S gl (4
[¥0] 258 o el

dode —\
Shsm sbpfsy mbe e s, sladls o0l
S 2wl e sla) 5 53asLES 3 ol ol Sl 5 das
b oY pame ol 08 4 Oler ol 5 aems bl
25 s O G g Sl el esly olantl i)
sbals ol e 5l D] s e LS5 1y Oler i
e 1553 03 g8 jba &Sl el (2,
eU b esplsly ol 4l anm s OF (55503 5 i8S L
wllb o5 5l S Arachis hypogaea s
Lo 5l da a5 Gl g K el e g 45 035 (fabace)
Ghle 3 sy sladl psslasl 5 o tege 51 S
YV e VL [ 5 Y] bl e (6 s Stass 5 (S et S
s S Osales YE 51 Ol mhas 53 nselaly 5 0 50k
FoOske YO 5 L LT &S i My el
315 Ol 5o |y Jsmams cpl W55 SR o iy (fenselols
Oplo cxle )3 5 038 F o sl weiphsl 255 [E]
sl bS5l 3 iS55 allesld s Sk
[0] 55200 sl gl 5 55 035 g 3 O s
Shofss gl 4 SaS Gl ol 5 ¢ e sba s,
oo bamlie s LIV 5] s)ls sz oy, glasils
Geslw phsy e b GFs) glAsel gl esled
e 1 0T S ol bl 1 5 a2 Fa5aeS 5 S
Gl ans G agd= [A] s3le o SIS I 51 eslial &
Al Sl s s, Ol eslial 4 (ol a5 &S
o o B i ol 3 el 0l by sladils Sl g,
plsil Gl S 4 5 h o s S bl Al
535 SRSzl gl 5 Oles WS s oS 54
wopr Bld gl 5 b (Rl plseal passl J- e
oz Sl ipp e bss 65 w0 [N] 2 4o w0 e
U polp zloly Il (Sl Gladbe o)
Sybie pEas gl Okl s e I sl
Slarge) 5> & Wik bk dnl 3 S Sl 3[4 5 4]
DV s ]l oaz @3 5 © i pile il
S Wl e S s e S el 4 el
Syl b SaS Ll sl s [IV]AL 5,8 s VA-Y
J 53 S Ol 5 @53 a5 VL ose e s &

N P TR SRS PR ULV PR i YN W



\Vc\/\)ﬁ AN 093 A4 o)Ls..z

A5 esls 3 Sl slrys 5 BB sles s el S e
s L GUI glos 55 badgas ol w5l
A S il el V3o s i glisle e gy 1Sl
Ve B ) SIS el Sl skl e ey g
o IS Jsb Gl 5 a el (2 e 53 S5 80
G wged pSAS a5 SIS sl 2 S he s
LYY] s

oS ‘r‘?.f’b G;ojbﬂ A=Y

YO sles 53 5 e gl olSius b s, CenSCE oy b
e AOCS Ce 7-25 iy, sl 5 o1 8 sl 4y
] w8

LSJ‘“‘ J.:J.ZS K u:'.g'\n)" C‘J’ —-4-Y

2 b Sl eslial b maly sl ol s
Oloj anllas ol sla bl 2Ll Gl 52 S
e 2 K2) (armile oz (Gloss o 5 (K1) gl 6
oSl eSOl el (o, ml Al Ol
sla bl Olpe & ceSd e 5 S I8 LSS
WS bl S a 3T I el sy i
B Loyt Ll S pgs 4z Qg S5 Jie ol
Jle 3 sz ot ) 3 s o g Litn 2550
el 3l s gl el Al bl o g 58l 5 Ly S
O e e Te Rt I RIS ETEw
Sldar do dolas & muly mske S, Lol Gl
5 CedS S ey A5l s ste 8 gl e a0
WS Sy Sile O cle 5 Ga S5 Jle S
S e 5 B3 i e BT (gl sl s
Design i3l o3 Loy bl JIUT 5 550 o asis
b 8 &y 6.0.2 s Expert

&..9‘3) C‘J&;’Lw‘ bbJJ‘J -Y-Y

Sls O3p WMl s gl bkl 035 Lasia lp
oslizal b 5 i cpend OF 51 ol 855 055 5 ok Gy
JAT el st OF Ol e ) el

() il

R=Q/X x100
)U\_La IQ oy 4 L;;”.S&bj) Ql.d.)ub ZR 4(\) 6..]4_;‘) BEl

S adsl ladils 055 X oo 8w ol ol sl 855
0PI W] —E-Y

AOCS Cd 3-63 x5, 3l awdl s, Se3lkl gl
Sl deol dops o bS5 A3 sslizad (144T)
M T 28

iS55I O 903 —0-Y

3 Doy s Ay 4 sy aleST (I Olse
We by 53 ((044Y) AOCS Cd 12b-92 25, ilas
Cole n AI Y0 Iga OL oz e b oS Sl s
IN] s 8 6 Se sl

AeS Ty el nd ==Y

AOCS Cd 8-53 s, slas baye s, LS|, Ol s
[¥1] 45,5 s ,Se5lul (144Y)

e

e Sl eslial b 5 eSSy 2 b S S slpe
Ssmi 2 5l eSS skl 4 AS e S e B
O e 4 cos ) S idgbe Jslee 1l e an
42330 Ddo dg e 3 A 03 e A3 § Dde 4 g b gl
Yoos S3S 5 i pn e Yerr e b Gse sl s
52l A e MY L i 2l (WU 56 51 a5 S
a3y 0 3l ey 5 bslse g boae 1) L /0
a o WLl G5 byl 4 do s Ve e Ol S a e

Table 1 Model selection for dependent (response) variables.

Oil extraction yield Oil acidity Oxidative stability Peroxide Value Phenolic R.e fractive
Compounds indexes

odds SR PF e T e T e P e PP e T
Intercept 21615.03 9.55 946.06 17.70 428000 28.13
Linear 240.3 0.0016 0.16 <0.0001 0.80 0.0002 0.97 <0.0001 2843 0.0405 0.00
Polynomial 1.59 0.6994 0.0025 0.1091 0.0049 0.6340 0.058 0.0121 313 0.3458 0.00
Quadratic 88.78 <0.0001 0.0004 0.9094 0.17 <0.0001 0.044 <0.0001 2759 <0.0001 0.00
Cubic 0.36 0.3637 0.014 0.029 0.0033 0.8979 0.00233 0.5357 59.14 0.074 0.00
Residue 0.72 0.0015 0.0075 0.0072 32.40 0.00
Total 21946.79 9.73 965.05 18.78 464000 28.13

AR



ol e b eespbsl Sl o) gl (ilaang:

d‘)@)wl—i:ﬂ:)ww

Table 2 Analysis of variance for determined parameters in oil extraction by ultrasonic pretreatment.

. . . . L. .. . Phenolic Refractive
Oil extraction yield Oil acidity Oxidative stability Peroxide Value .
Compounds indexes
Source Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F
squares value squares  value squares value squares value squares value squares  value
< < < < <
Model 33068 42722 (oo 006 3784 oo 098 17321 oo 107 16268 o0 5918 9048 oo 000
< < <
X, 22644 1462 o0 0043 2003 00012 073 65108 oo 0086 6572 oo 3411 26.09  0.0014
< < < <
X, 1386 8955 oo 002 5565 o oo 0064 S675 0001 088  670.67 oo 250227 19136 oo
2 < <
X, 7874 50862 (oo 00084 745 00294 0015 1176 0011 271255 20744 o oo
X,? 0.20 131 0.2905 012 10299 o o?)m 0.012 883 00201 18327  14.02  0.0072
XX, 1.59 1026 00150 00049 434 00757 0058 4382 0003 31347 2397  0.00I8
Residual 1.08 0.022 0.0079 0.0092 91.53 0.00
La;l,(t of 63 02832 0021 2601 0003 00013 028 08363 00061 265 01849 8735 2787 0038
1
g ure 0.46 0.0005 0.0065 0.0038 4.18 0.00
ITor
TC(t)rl 33176 0.99 019 1.08 6007.4 0.00
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Fig 2 3D graph of ultrasound time and screw press
rotational speed on oil acidity.
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rotational speed on oil extraction yield

Gyl Ozpn p s gl ka6 —Y-F
Lo,

Sl ok o355l Jdo piman 5 Y ol 53 35m e olis
el O 80 iy o 5l OLES (7 )
G Sl e e Gl e | Loty
Ss> S s Dol Ol Rl aS s S jasie
S0 w38 Gy anded RIB 4 e e n
Oy 1y Sogol b Oloy Lilil b anidanl (i3l e (Y
My 4 e o ol o Sepl st S o
Sbpsy o skl LSS &S R, o el
e R LY ] 555 hisd o s SL
clea Yol baes, avdul Ol 35 en Slse
Uoer 5 S5 Sl 8l Sl sl 3 sles il
Oy 5o (TVY) OLaa 5 sl ioman 5 (¥000)
OFa Akl e Glss S Ll Loas il
230> Ceys Stdsed slaw 51TV 5 T b e 15
oLl asds sladde 53 5 Lol Sls dlbs SHU aay
S bl 5l bl S dex b ox @y dalps 56
ol 3sh e Jsker 3 S5 i sl el L (slales
e el (Rl5l [YA] dules o LT 1) 5 e uwﬂ
sladsSUse gl VLl S 51 il S o
[Ya] el posl > 51 36 s S s 5



Peroxide (meq Oxygzen on kg oil)

Screw rotational speed (rpm) 2250 15,00

ol e b eespbsl Sl o) gl (ilaang:

e e

e eSem

£0.00

Ultrasound time (min)
.00 000

Fig 4 3D graph of ultrasound time and screw press
rotational speed on peroxide.

JS djl.é Q‘M JS}J L&"’“Jﬁ_o_“
S £33 a3 Glades i Jas oS sl OLES Y s
sl dis on e L, S i Sk (s
el a8 s e ysl 5 X Jadr s b 5l A S
oo bapfs) 1S5 5 Oln 2 (s p 200 ol
=5 o Ol ool B sl B 0L Rl L s s
S I s ol il e s SEaLS il iy,
Sl el el OF Oljmn oy o e G131 L
s e sl e Oles il L (0 JS)
Selys s oS Aol e el e3le 5 I
por Jisl a3 5 iy Jw gloeslsns o 55
LS 5 Rl Dl glome 4 ml 5 558 e i
Dol gl s S S Al e I I8
oL Glalla] 53 Ol s gl sty g5 ,5 el
03 8 lame Gl e e ol (S 5 e
ola s s o [PV 5] sl sl el
el s (V) OhlSen 5 o 5 (1)) 0L SKas
UL 5 (S Y4 s YA] sl s il s
Slyls s s ge slanslw ST ioassy 55 (YrA)
Solwlgdes Sl —p wl s uui sl Ll ,, Sl
L O Oledsily 5 03,5 ol sl S0 s3Iy 5 VL
Sl SO Sl a3l Ol s 0] s S ) 5
S glaasged (J b DS 5 Ol JS sl 0L
Slras gas 3l VL do 33 0 s sl sy Ly sl
e a3 ol (65008 a0 L e 3 S
il s Laosla e Sl ST 5T Il | sl

924006
897762

871557

Oxidative stability (h)

§7.00
60.00

Screw rotational speed (rpm)

11.00 0.00

Fig 3 3D graph of ultrasound time and screw press
rotational speed on oxidative stability.

Ui p Sbles gl 56 —t-r

5F9y AeS

J"’l} L;LAQJ‘J LS]J" J.l.a JJI.GJ&SJ‘J QLL_, A J}J} C"‘b
J'ejla)'\JﬁN:«}.):L;ld.azJ;ngwcu&éj)@Slﬂjl
LSLAJ':"‘)Ll H&S Sl 0 oJJJT Y J}J} B S )jja.»l.a.h
025 fye A SGE ) deSl i Olien 5 s 205
Oles il bl e o351 8 K2 5 &8 shailen o
.x,.Slﬂ QlJ:A cﬁ:)u R gs:'bjj Cé"ﬂjc)j‘pbﬁ
SRSl e o 23 I 5 G s 4 s
cle sy @Sl Eay ol daws Lol g Seslul
i OaeldnSt s Ol 0 50 1y AST s Ol ol
S Slas e Bl LS s cd o slaal
CA.GL» Qj..,abﬁ C‘yl J;I.'él..»‘)J PLy (T'\V) Q‘)K.AA Bl Lfki?l}
sde il a3 el LS 5 sl JG sl
cLhJ?MS]ﬂJ)J.:A sls Qﬂbu d)‘) JL»JJ “ \) .J?WS]J:[
Fha g s bpbss Slild ey S8 a8
[Fe 5] s5d o mi O peltonST gl Lol Ssbel il
‘gs"j':“ CLSJ.::JJT )bﬁ .)U.A cu&j) QMU?WS] dels| BEl
gkl s s b bl ele oS ssd e M5 IS
[re] txes O pltenST oS



\Vc\/\jﬁ AN 093 A4 o)Lmiv

O Ol 5 (F Jpaz) 5y b bapkss cns oo
sy VEVY ki (5 Seslul sladses sl sln
ol 5255 sl Sl (SO Olpea Ul CnSTl oy 5
o oy 8) iy sk I L Ll nl s S e
s by Al GRlB Ceellls s 5 (G
I dyls 1y s ol s b ciliis gla o
sl ol el s o e Glp (S ol
JRS 00 el b 25 o 13 ool 3550 b 2
Osedlinmonl 5 Oomliosds 5 e sty oo iy
GRSl ramed el A R, (65506
sphe ol eSS e Sl sy RS
eSS e 2 S Bl Sl el ol e
ol 45 sls OLE (YA OLKes 5 s [£)] s
Al by CaSE s Ui sl
o (PO 0L 5 @obl isw [Ye] cilis (gyls s
R e s o S Ol Glasles iy b S
g b ahs sl 25 et S5 Slopast Sl S
Ol o Wsleg ol a8 dals Oly clisls 13 oy
AT a8 ol sl 855 ol St g 5

JJ—*—’ 3 =N sl Cwan Jdea ¥ ol 5o ol QLS
eueJ)jTde,abé)Laﬁj&:_;ﬁj‘uCoﬁd_bj)Jj
s A bl i NS Gl Sl as el

21919 - 7
I LT
II”:‘I

203021 |_
184,123
165,225

146.327

Total phenolic (ppm)

11.00
60.00

3400

Screw rotational speed (rpm) 4550 1500 Ultrasound time (min)

5700 000
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Table 3 Designed equation models for dependent variable.

Number Dependent variable Equation R Rz-adj C.vV
. . . y=+43.1246.14 X,-1.52 X,-5.34 X,
1 Oil extraction yield 10.27X,2+0.63 X, X5 0.99 0.99 1.96
2 Oil acidity y=+0.86+0.085 X;+0.14 X, 0.88 0.86 5.43
L . y=+8.49+0.35 X,—0.10 X,+0.055 X,*
3 Oxidative stability 10215, - 0.035 X, X, 0.99 0.98 0.39
. y=+1.23-0.12 X,+0.38 X,—0.075 X, —
4 Peroxide Value 0.065X,% — 0.12 X; X, 0.99 0.98 3.11
Phenolic Compounds y=+176.99-7.54 X,+20.42 X,+31.34 X2 -
5 8.15X22 +8.85 X, X, 0.98 0.97 1.93
6 Refractive indexes y=+1.47 0.00
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Optimization of oil extraction from peanut with ultrasonic
pretreatment by using the response surface method (RSM)
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There are various methods available to assist in the oil extraction from oil seeds, one of which is the
use of ultrasonic waves. In this research, in order to optimize the process of extraction of oil from the
peanut using ultrasound pretreatment, three levels of sonication time (0, 30 and 60 min) were used.
After using these pretreatments, the oil of seeds was extracted with screw press with different rotation
speeds (11, 34 and 57 rpm), then parameters including oil extraction yield, acidity, oxidative stability,
peroxide, total phenolic compounds and refractive index of the samples were studied. Statistical
analysis and process optimization was performed with the use of response surface methodology
(RSM). The results showed that with increasing sonication time, oil extraction yield and phenolic
compounds increased first and then decreased. By increasing the speed of the screw press, the amount
of oil extraction yield and oxidative stability decreased, but the acidity, peroxide and total phenolic
compounds increased. Increasing the sonication time also resulted in increased acidity, oxidative
stability and peroxide reduction. On the other hand, it was determined that the parameters did not
affect the rate of refractive index and its rate was 1.471 for all measured samples. According to the
results of process optimization, it might be stated that with applying 60 minutes of ultrasound time
and screw-rotation speed of the press of 21.73 rpm can provide a 0.766 utility for extracting oil from
peanut.

Keywords: Peanut, Oil Extraction, Optimization, Ultrasonic.
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