1399 wéj‘jjﬁi c17 n)jé c98 n)l.a.:-' DOI 1029252/fSCt170101 $\J (u“l.mé K] (3}1.9

Ol yILST 40 Jo (59T 1 092 g bod cadgf o3lo E g3 il w8
O, RLET o 3o (5 Wk g (> ( SHlwowi ST 3 g 3
Oy (S s

2 2

. ¥ . o 1o .
23 Soyaiaged ¢ g jan Sl ¢ Sl el

D1l 0l el ST ol Ol (S p ke sl pake 5 (s3lusls sdSiils ( gliE mlis 5 psle Ll bt 1S a sl il -1
3 JL IS CORVP WK S P PR, WH N S BN L+ PP S S R L -+ P R b s psle 05 8 Glskul -2
Ol Ol e oDl 33T ol Ol S e 2als psle 5 ilesls waSails (LIS mlis s psle s S obsbal -3
(98/09/24 3 4y gl 97 112/26 :csb s '@,u)

0 A~

S e 5 skl Gl dil e O KsTanss jhe o 5 bt Gla Shs 2 01 ales Ll s 5 a3 oo b o adllan sl 51 i
210 ,195 180 165 150 (slales L (038 wxt o 5 055 &) LB 53 L (B 5 A) il I3 53 5 ok g Ol Kbl aasss e e
s 5 Sl 308 5 S 55 5 el (Sl (Sl oSy Gla il s £ gad 51 S s 5l e 1S 513 e 3 sees gk s 5
Pl s 23l I S5 il Gploisdnl sde 5SSl pele L 0l ol il 4 4 L s 5 e 3
el oYL A edalie 0l F e A Sladpe 5 0l ad p B glawsas 5 o saslidl b o sladed 5 AS|y Jlie o it Laesls
L Mie VLS 55 s s il il o 5 a5 51 ol il 3 gy a3 210 (slas s e i B sl 53 33 Sl 5 sl
Ol 53 VL Shasl glls S 20k 5 eab 5 3L 635 alls i 5l ax 53 16D (glos 3 0l 5 e (gladigad 3l Ol o B (slakped 55
25 bt s S5y b5l S Wil . jele B g 3 e Yk IS 5 Mg ¢l A g5 aa el bl sy ol
sl F e Sk gad pland Ga Sy 5 dsed o SLi)l 038 1 5o b paman 258 5 pland slid 5 OgrllnS) mlan o Sl
Sl e Olsear g 203 165 (glos 13 0l 2 A 50 was e ged g 3 B (e kS edd ad  gladped 4 el

Ry

Afjapo@Gmail.com: o gt



LtaS she (553l et 5 o> cadslesle g S o

Q\)Kmajég):w

S Olsea STL gy Sl eslizal O3 5 p S ln S esliza
025 wad s o ol (LS 5 ol (soins JUasl) Jul>
b 5 e b JorT ol Gl ol e 5 S
whp L s BB sk T sl 5 il (K,
Sk 4 by e Bae Sl ol S o 1y G581 038
e el o3 A sl Sl sk slaas 5 Sl 53 Sl s
5 eddand p Ol LBl (gaass e 5] cod s plalis
pl s S s YU o G Gl el e
ol Va4 Sl G5 s 0S| e S SV e
L g DRl Gt glp &S (ol el S5 58 e
il | Sascwiles e belss ol ol 55 b
Ssagk clgduan 5l e plal [6-8]asl
2 LY S sk sy Kl 6 b Olaigx)
Lpde olitel SV pame L3 cnl sl ln (oY
(PET/PE) s\ f xal L aSle V53 gladys 3 eslizl
(2017)01, a5 Xiaolei Shi .[8].st . B
S e bl S Shs en o 2 S Slais
sl 05,8 & 5 oas b (S D pony 05 Said Lyl 5
e lp o A5 03,505 (p ol oS Al s (ilesls
o3 O35S Ghgy 53 4 edd (sl h DY g s
G AL ol S i g, 4 03 Sad 5 ol
oL, Silvia Marzocchi [10]col o3 S 5505 Las e
05 Sady Sslize Lyl 5 3 ) 2 555 slaallla (2017)
503l ploil (G gy L) B8 plond 558 o S35 555
bl fise &S Lod 5 Oley ebily 95 sy b Pas5
Oly Gime (nl sl ol plonil dites J eSS (S5 2
Ol S 5 oml gl b pladnl b aian S Col 035
125 0355 Jpams op g 0 Odans Gl oly p Smlin ol S
ol ame SLS S 5 Jgb OLS S JsASS e
bug S 5 galle s U] spae s
cilss Ll 2 3 gy, » (2015) ol Kes 5 Schlormann
Sl glafrT 53 dmsge SLSS sy 03 Sedy
CASamt S, ba sdd plnil (B8 5wy bl (535)
e el S e3lizal 550 il slales 45 ol ol

oS 5o Jb’qd:/a)h« 5 Ledgw OlLS S O Joles Loa>

andae -1
ol alS(Helianthus annuus) e ol L ol St
sy S e 2 gl s il Wle ghls 5 d S
Ol st e CiS il laysiS S sl Gl 5
A3l Oler 3 sy SVsame p e O S elS
Sl 5 ol (S5 5 hd 1L e Ol Sl leass
ol il (S5 anl) 6 Kl 5 oty gLl O
13 Wy b ol S50 2016 Ol s eel s Sl op 51
e 5T 5 A sl a5 b3 o lsa 626 5 Osks
SR e s psn plis 53 o Opke 3 5 11 W Ol b
35 plis 3 o5 5l 40 & Ssp g Ol L 01l Ll S
Wy > pgr Sl 2 Ol ST [1] ol a8 8513 Lo
S e el 1 s 85 A3 12 550 oS 550 Ol 85
il s Aoy 40 Lls i, gl 5l she
33 4 0l T LA @ils G e £5 5 OF o oy bl
t5 oxi ek (Aa)) s g5 S £8
w S o doys 45-00 51 ool Bl 4 s,
G s 085 slis 53,5 o 13 eslinal 3550 555
(2]t 3,55 5 (5 208 255 Ao s 31 e g S o
ol Ve o518 Gl bty e ids Sl S
Gl o 53 5 edd (6, Sy badl il &S Cl s
Loy opl seelsl 5y Ksd oo Gluam s 5 Do S
5SS day 5ok Al g Lgd 0 KES 5 odd 5 s Sl
Sl bles S ol Lo’ 8 50 [B] sk sbvtn
IS s 53 W sles s O 0sls ol L 1AE i o
@5 Bl Db Sy gl e F o glalds 55 e a5
&,wemtﬂéw;\;ﬁb,p,qmo;mw}
Qﬂéw‘diyu?;]dﬁjstﬂjéwty}ﬂ
5 bl 0ds Jlbd el S Sl oS
[4] st 1o el s OF 0308 Chowy o s tals

U hie slse Osls Slm b Kot oy 4 05,5 iy

3. Oily seed
4. Nut seed
5. Frying

6. Roasting



1399 L):':))jé cl? 092 c98 n)l.a.\f:

DOI 10.29252/fsct.17.01.01

b mlo 5 o5l

b9y ) Pl -2-2-2

O (ol 5 azdls o 1y ol e & 405 6;100 3 sl
a b O lise 1 0T o SLlS & (g5« eas3l O &
s5d Oles I 56 B ekl Sl Sde w3 S byl st
3 slizal g 03,8 Ol ilo J2IS L 1 e Glis 56
Sy e SlS I B e S s |y B 5,65, oSas
sy il Glaisasl sy s klbe b (%) (a) e
A esls i3 eslizal

(stbrond 550 b (5180 g0 31 -3-2-2

© Ol e skl Gh) AnSly sde und Wl el
w0l e slulsl) gl il s [13] (4179 ol
G Oal e sl st s [14] (4178 ol
w0l e sylulisl) Sslo sae s [15] (4888 o L
Ol e ollaal) 55T sas s 5 [16] (10501 o L
A el 5155 s [17] (4093 o5l o

> C)yji -4-2 -2

S sy s e Ol Ol e s S sl sl
5 b b (s oy slay st ad elid (5l
S bl L bk s 4 asslael il e IS o shas
il D gl el xe el O
SU L5 coy e Oyl bug Ll pap s 5 el
Dol eoly Ll

ST o 5 25 -5-2-2

Jlez las 3 SPSS i3 o 3 eslinal b los 5 a5
Ol 3 eslial bl o Sle aulise 2 plwil 1 glas
Excel.2016 ;3! o 3 eslial b Lol god .43 ¢l LSD

ol sl )

M}@L‘S‘?J

(st 5 7 (5o g3 -1-3
315 3 J3 bk gos gl -1-1-3
B,A <=L>'- S 4 ot 1 Jsu= 5o gt CLJ

Gl kil 5 ST il Ol 45 el OF odias OLES

wils Ll fse o e ool Gos 2 S S s e
Eoe b ol i Ol Solslanss e oS bl 1 [12] st
53 35h e ol ul 3olsele 53 550l S (B st
s sa o3lasl Bles iy aul 5 ool
Loy osp Sbme b egeae sOls| 2T 5l eslin
S S Sere LB odd e G nl 3 oSl ol bl
Fa Gl e emes 5 b sl el gs
Glaal ol Rl Brb 0l o Ol Solblaass
sl Candy 5 M s LS tash ele
Sl s 305 S Sls S5 5 il 5 ey
5 08 )l St e o515 bt on
el Bl s uslE s gty (03 Sty

AL e ijf.ftﬂ (S4assS

Lhu.f&j) K] b'}ﬂ —2

sl g0 -1-2

S edd Sy el als Slsls 0l Klslacss 5ae
OLSlonl (Mame oS80 51 Brae 5w (L3S
et Sl s B I el O (Sl
85 LT S50 05,0 51 SIS ol 5 el Ay (J 5561
AR

b by, -2-2

A dS god ags -1-2-2

Sy el anly O Slblaass gladises ol s
R g 93 3l s onl 03 S Sope pla e S g | el
sodd S WS B 5 A (ol b L Ol 3 3 e aess
oD b e sk adls o 1) 450 o 5l p S 100 550>
ey 2105195 180 465 50 (clales lols slic
SelS 2 s 2 038 g s 035 ady Slles b
€300 DA olig o w505 O ol Lajles  ad dlas! Ladi s
B oisas, €500 5 B oddp i 65005 A sddai
Sy Sl 5 oS (S e OT 51 AT s sl s
A el S a5 SAS



LtaS she (553l et 5 o> cadslesle g S o

O‘)&-“-“Jél{)"‘-ﬂ-&

a3 210 Sl a5 0w s, S s Basls

ASbe s
slpe sld Yo Sl S bz OseldenSlS ) w5
LSl sde by oS LSl gdol b g ey gl
Fm SR oM sl 53 by sl 53 gt e S
£ OV Sl oy 35m 50 Sy e )l ranl
ol Sl s 5 s e Ol s p S S e s b O3S
Ol s lp (oot 5 51T 5L Oloe o3l 0 g0
5 Sl bl BYs 5l (SO e J e kS
0 Al 0T B8 s (oime 53 ekt wdy (sladiged
5058 abll 9,1, 5550 glab ol el cr Slad gl
Lol e alie S 6, Sske Oslins]
@b Sl baS Lsse Ol 5 L35 5,015,5 McDanial
b oerer 005 My QR e pll Sl a5k
Ol bl 5 sl aby VU Hlde cpl (s Bl Oles il sil
S ek o Gladised 3 deSTy Olse &S Cenl o3 S
Llg o pism ol bl o alS win 12 s 4 (506
OSB3 0l A g5 ol DLS 5 00 L s
2 A3l LSty il Ol 5 S s S SLS S«
e S b s el il Gladised 5o sl S -

[18-20] ol axsls ol 3l (s, (oIS

Gz adsl s sl g5 5035 A sa 5l iy Basas s

Table 1 Chemical properties of A and B raw
Sunflower kernel

Type of Sample A B
Peroxide Value 1.6 2.06
lodine Value 119.45 117.50
Saponification 192.97 193.52
Value
Acid Value 0.49 1.38
Anisidine value 0 0

eS| s il =2-1-3
5 sl 53 (i 3o lsled 1Sy Ol ke
N W O I B (1 O
S Sl e R L S s Ol Sle alie s
ssba g ST, Ol gk a5 210 G 150
5 Sobe amlin . (P<O0L) sl 4l 233l (slslas
g5 95 A 5> &S sl Ol e gl e s 5 4 sl
sk A1y Ol (ol s SRl L Ol ST s
e e (PLOMOL) il o5 8 Iy 233l (s5lsbinn
s 210 ol am s 5 B gy W 53 aSly Olge
Wged il gl Sl amlis . A2 fols gl

6
a
) b
4 c d
) :zu . gh fge m . . h
o 3 i B X [
%0 % : N -
S = ﬁ k ] ] N o = N
g5 0N ; 1 H R
=P z g " "] N
1 ‘N g 2 L H N
\ % F 5 ﬁ { N
" Xl R 3 4 b O
150 165 180 195 210|150 165 180 195 210|150 165 180 195 210|150 165 180 195 210
Roasting Frying Roasting Frying
sample A sample B

sample type

Fig 1 Peroxide valuemean of Sunflower seed oil at Different Processes and Temperatures.
Values with similar superscript letters represent no significant difference (p>0.01)
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Fig 2 lodine value mean of Sunflower seed oil at Different Processes and Temperatures.
Values with similar superscript letters represent no significant difference (p>0.01)
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Fig 3 Saponification VValue mean of Sunflower

seed oil at Different Processes and Temperatures.

Values with similar superscript letters represent no significant difference (p>0.01)
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Fig 4 Acid number mean of Sunflower seed oil at Different Processes and Temperatures.
Values with similar superscript letters represent no significant difference (p>0.01)
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Fig 5 Anisidine value mean of Sunflower seed oil at Different Processes and Temperatures.
Values with similar superscript letters represent no significant difference (p>0.01)
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Fig 6 Totox value mean of Sunflower seed oil at Different Processes and Temperatures.
Values with similar superscript letters represent no significant difference (p>0.01)
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Table 2 Sensory Properties of Sunflower seedSample at Different Processes and Temperatures

Average rating

Temperature Processing Sample
overall L.
Acceptance crispiness Taste Appearance
31.5° 28.5° 32.5° 35.5° 150
49.5° 48.5° 50.5°% 51.5% 165
18.§° 19.5:; 18.5: 18.5d° 180 Frying
6.5 7.5 6.5 6.5 195
6.5 7.5 6.5° 6.5 210 A
18.5° 15.5° 18.5° 18.5° 150
31.5° 32.5° 32.5° 29.5° 165
43.5% 48.5°% 35.5° 35.5° 180
49.5° 48.5° 50.5% 51.5% 195 Roasting
49.5° 48.5° 51.5% 51.5% 210
31.5° 28.5° 32.5° 35.5° 150
49.5° 48.5° 50.5°% 51.52 165
18.Eé° 19.5:; 18.§d 18.55 180 Frying
6.5 7.5 6.5 6.5 195
6.5 7.5 6.5° 6.5 210 B
18.5° 15.5° 18.5° 18.5° 150
31.5° 32.5° 32.5° 29.5° 165 Roasting
43.5% 48.5°% 38.5° 35.5° 180
49.5° 48.5° 50.5% 51.5a 195
49.5° 48.5° 50.5% 51.5% 210
57.464 58.141 57.474 58.625 Chi-Square Test
0.000 0.000 0.000 0.000 Meaningful level

Values with similar superscript letters represent no significant difference (p>0.01)
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The aim of this study was to investigate the influence of different process and temperature on the
chemical and sensory properties of sunflower seeds. For this reason, two types of nuts varieties of
sunflower seeds from different markets (A and B) were treated with two methods ( frying and roasting) at
150, 165, 180, 195 and 210 degrees Celsius. peroxide, lodine, saponification, anisidine,totox value,acid
number and also sensory evaluation was investigate. The result showed by increasing temperature, the
amount of peroxide, acidic number, saponification, anisidine and toxox value were rised. Based on the
result, the highest peroxide value and unsaturated fatty acid was the roast sample B and fried sample
A respectively. The highest acidic number and saponificatoin was also found in rosted sample B at 210
°C. Results from analysis of anisidine and totox value showed highest amount in rosted sample B.
Furthermore, appearance, tender texture and flavor of fried samples at temperature 165 °C had the
highest approval rating among the test panlist. According to results of chemical properties due to lower
level oxidation and chemical degradation sample A has the higher rate than sample B. Also in
consideration of the sensory evaluation of samples and chemical properties, fried samples have better
quality than roasted samples. Finally, fried sample A in 165 ° C was introduced as the best treatment.

Key words: Sunflower kernel, Shelf life, Frying, Roasting
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