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Introduction: The term antioxidant is said to be compounds that are delaying or preventing oxidization of a

substance at their own presence, which leads to reach a stabilized food quality (Collins, 2005). Natural antioxidants are
often phenolic compounds that exist in all parts of a plant. These compounds are secondary metabolites that can inhibit
active oxygen species by giving hydrogen atoms and converting them into more stable non-radical compounds due to
oxidation and reduction properties. They also have the ability to chelate the metals (Wijngaard et al., 2009 and Erasto et
al., 2007). Regarding the positive effects of natural antioxidants, many studies have been conducted to extract, identify
and apply them from various herbal sources. Edible fruit jujube is a member of the Ramanaceae family, known in Iran as
the jujube. The plants of the family are jujube flowers, which are all diploid and have 24 chromosomes. The jujube tree
has been cultivated in China for thousands of years ago and is used as a medicine, food and food flavoring, also distributed
in tropical and subtropical regions of Europe, Australia and South Asia. (Su et. al., 2005, Yan et. al., 2002, Preeti et al.
2014). Phenolic compounds have a high potential for antioxidants and a natural source of antioxidants. The antioxidant
capacity of the Jujube is due to its antioxidant compounds such as flavonoids, total phenolic, anthocyanins and ascorbic
acid. Zhao et al., 2014) and Zhang et al., 2010). Shell, pulp and fruit jujube seeds have a wide range of phenolic compounds
and have long been used as a drug and flavor agent (Zhang et. al., 2010, Mahajan et al., 2009). Many studies have
investigated the effects of Jujube fruit and its juice on the prevention and treatment of diseases such as digestive disorders,
weakness, obesity, liver problems, diabetes, skin infections, Infections, Anemia, and Allergies have been reported (Gao
et al., 2015 and 2013, Kim et al., 2011, Verma, 2016, Li et al., 2012). In a study by Wang et al. on Jujube fruit, 22
compounds were identified in ethanol jujube extracts (Wang et al., 2014). Zhang et al. The study that they carried out
showed that the antioxidant activity of the jujube is due to its antioxidant compounds, such as flavonoids, total phenolic,
anthocyanidins and ascorbic acid (Zhang et al., 2010). Italian scientists influence the phenolic compounds of jujube fruit
extract on breast cancer cells (Plastina et al., 2012). During a study conducted in Egypt, the effect of jujube fruit on
obesity, lipid profile and liver function were examined. (Mostafa et al., 2013). In another study on juvenile fruit phenolic
compounds, the effect of jujube on seizure treatment was evaluated and the results showed that jujube has protective
properties against seizure, oxidative stress and other disorders. Pahuja et al., 2011).

In this research, extraction of phenolic compounds of Ziziphus Jujuba extracts has been performed using the
supercritical carbon dioxide fluid method and optimization of the extracted compounds and the measurement of the
antioxidant activity of Jujube fruit.

Materials and methods: Jujube fruit was prepared from Birjand in late August. Chemical materials such as pure
ethanol, reagent Folin-Cictalto, sodium carbonate and free radical molecules from German-German corporations and
Sigma Aldrich, and laboratory glassware and instruments such as volumetric balloons, refrigerators and freezers, spatula,
vertex, buret, pipettes, calibrated cylinders, Filter paper, Falcon, Human Dimension, Mesh 30, Funnel and Arlene were
provided. The freshly purchased fruits were separated from the tree before drying. After separating the jujube grain, the
fruit was dried at 40°C in a digital-powered oven (volume 5 liters made by Binder Company in Germany), and dried with
the aid of a home-made mill. For particles of uniform size, the resulting powder was sown using a mesh 30 and kept in a
refrigerator at -20°C until it was extracted.

Results & discussion: Generally, according to the results of both solvent extraction and supercritical fluid extraction
(SFE) methods, the total amount of phenolic extraction at the optimal point in terms of mg Gallic acid to gram of dry
extract in the solvent extraction and in the supercritical method were 26.21 and 2.24, respectively. Comparison of the
obtained values at the optimal point of both methods indicated that the solvent method shows higher values of the total
phenol content and it has been more successful. However, due to the insignificant differences in total extraction phenol
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content between the two methods, the supercritical method can be described as a better way to extract phenolic
compounds, since the supercritical method was less effective than antioxidant power despite the presence of phenol,
because in the supercritical method, the selectivity can be increased and the target compounds can be isolated by adjusting
the temperature and pressure which increases the purity and increase the antioxidant property, and the purpose of the
extraction of phenolic compounds. On the other hand, due to the low amount of organic solvent used in this method and
the reduction of health and environmental risks, the supercritical method can be introduced as an effective method for
extraction of phenolic compounds from Ziziphus Jujube fruit, which reduces the consumption of organic solvent and
causes in an efficiency equal with solvent method approximately. In general, according to the amount of total phenolic
extraction in both methods, it can be said that Jujube has higher phenol content than other herbs and it can be introduced
as a natural antioxidant at the commercial level.

Keywords: Ziziphus Jujuba, optimization, phenolic compounds, supercritical fluid, antioxidant activity
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2 Partial Least Squares
3 Variable Importance in Projection
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G i Clpedi g mdcape  P>F O FValue dolee dtunly SLayuita
n.s 14/06 0/74 0/047 5/83 y, =408/08-133/ 74A—155/17B —173/100C + 2796/ 32AB PH Ol ypputs
—110/00AC —824/28BC
n.s 13/93 0/70 0/0072 5/01 y, =121/01-80/89A +6/54B —0/44C + 734/122 AB &1t o
+439/71AC —1333/41BC
n.s 10/59 0/86 0/0006 11/13 y, =342/99+575/46A+40/81B +627/67C +1860/87AB S
—7600/ 20AC +1388/77BC
n.s 14/22 0/74 0/0026 6/39 y, =63/79+146/49A +63/58B +317/19C + 278/93AB g
—1628/57AC — 431/71BC
n.s 20/15 0/68 0/0098  4/64 'y, =16238+1124/34A+516/738+232931C +16/97AB RS
—10574AC—3384BC
n.s <5S 0/74 0/ 0024 6/49 y, =17/95-26/36A—41/24B—84/51C +77/02AB 5 N (590
+87/00AC +190/ 42BC
n.s 3/48 0/91 0/0001 23/78 y, =431/27-252/27A—22/64B +1179/ 43C +1362/85AB G'LVE (Pa)
—3284/ 28AC —1932/85BC
n.s 13/93 0/70 0/0072 0/334 y, =101/56—5/14A+23/12B +189/35C +97/06AB G"LVE (Pa)
—404/85AC — 661/14BC
n.s 13/95 0/65 0/0166  4/04 'y, =369/08+522/41A+378/30B+136 T — 724/ 24AB e (%)
—3823AC-583BC
n.s 41 0/75 0/ 0038 6/14 y, =16/89 —33/07 A—35/08B —84/80C +80/44 AB Ty (Pa)
+107 /85AC +175BC
n.s 13/93 0/70 0/0072 0/334 y, =101/56 —5/14 A+ 23/12B +189/35C + 97/06 AB 1f (Pa)
— 404 /85AC —661/14BC
n.s 13/64 0/65 0/ 042 5/51 y, =2/33 +0/91A+2/08B0/80C tan 3 LVE
n.s 8/08 0/68 0/0099  4/63 Y, =2/97 —1/67 A+ 0/98B6/60C + 4/08 AB Gf (Pa)
—-35/71AC +7/14BC
n.s 10/59 0/86 0/0006 11/13 Y, =342/99+575/46A+40/81B +627/67C +1860/87AB hw 3ltol
— 7600/ 20AC +1388/77BC
n.s 14/22 0/74 0/0026 6/39 y, =63/79+146/49A+63/58B + 317 /19C + 278/93AB o N 3ol
—1628 /57 AC — 431/ 71BC
n.s 1/21 0/99 0/001 4/64 y, =1/75A—474/96B +1323/7TAB~2404/41C +2397/05BC S ignd igh jLuiel
n.s 20/15 0/68 0/0098 4164 Y, =162/38+1124/34A+516/73B +2328/31C +16/97AB ooy 830 jksiel
—10574AC —3384BC
n.s 20/15 0/68 0/0098  4/64 'y, =16238+1124/34A+516/738+232931C +16/97AB 5 Loy
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Sl oo Gialidl b ud b al sl bl WS o cdl 555 030l )3
Sod ()8 ofgd Loy n Hle 4 (5 8L cudyls cpl anll oS
L (S b e Ol g Y lawd gla
(Tamime, 1993)
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Dy gl SYL CWP (gobs sladias p Olyus pl cud
oo o5 wilie & 29de canlie 1 S5 b pimen
SSIpH alyuss cwp Lials s MPC e ilisl b oSl
SbS gowo YU polis 0 &S cuwl Jbs o cpl Wb o Lials
b ladiges PH &y CWP liee (225 9 MPC je ]330 L
B ey ey cpl ade b ol halS gpde ol
ol J5Sse i b slaity 5 dial (slanad i lie 9,8
o & Lo &S w8 ol (1999) Ken g Tamim .ol
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delta pH

A: Mpc (%)
07 B: WPc (%)

oS Cuwlo (sidiges PH Wil pdi (g9, p SuS gowo 9 CWP aMpC pil -1 JSK5
315 of

o 20399 maw )3 cwp- mpe-kg 4 cwp-kg 5 mpe-kg aSs o 5l i sl ol g bl J5 &Sl 4 il

&eo 5 CWP JmpC Wb 28 g b e ladiged (g5l W (Desmazeaud et al., 1972) sl o byjo cins Jj
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Aed o U5 3 Jgds Y1 ddle oo gblite Jao wibyly Juloo gl bl 5 0e jusie

Jle I3l g cwp 9 mpe s <l (Quadratic x Linear)

Syneresis (%)

D: Kanjac (%) : A: Moc (jf:.\
07y B: WPc (%)

oS Calo Gaiged (551 Ol (595 9 SIS kowo 9 CWP aMPC 5l -2 JSUS
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(Varnam xS’ o 1gs YU (630l O el b Canw J5 5wl
etal., 1994)

D8y Cowlo By JSW pndd (K 5ol7 ) S5 529
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o 09l 290 Sladise (e o o (UGS gl
Jhe uilly b ol wll sl )3 50 W58 1 3/25
9 mpc-Kg blize )il (Quadratic X Linear) cocio ablize
S 59y p oy 99 xhw > cwp- mpe-kg 4 cwp -kg
» SbuS goo 5 CWP MPC L5l 3JSs 5gr s ime Ladiges
3 Jpir V1 dolas & a2 L 1) 008 Canle (sladiges (s (s,

A o ol

Hardness (N)

02

01
D: Konjac (%)

° 8

doe Ol I b 09 0 oanlite 2 JS5 )3 &5 jgbolon

O den cWp oYL polis b &S pladge  SluS
2SS oo (il b g Wb o LialS i 4 ladiges (65100]
O 618 s b ditwn MPC YL polie (ggls a8 sladiges
oS lie > 2 S5 G izmen 950 oS ladiges (bl
sl ol ewp e gals o MPC e iliél b SbouS oo
Sl sladiges > ilul O S s sl ials ladiges
B oWp i (ials’ o MPC e iolidl b gows polde (YL
& 5 Cans b ol galS s g olBl dop 4 e
wollae (Bl olss b 5 S ol 34/2-31 sy O 55
slacuus 5 pus g S ) GVl slaceas el cule

A: Mbc (%)
B: WPc (%)

buSe Calo SAiged b (Sg, 3 SLxS &ewo 9 CWP aMPC il -3 JSUS

Oyl doyd 5 (o)l S5 glod (iS55 o Iyl Yo 2y
» (Walstra, 2013) sib o i spSo3ll oloj 5 diges
Lo CWP 5l oolazwl by By i plool (glajimgsy bl
sl Sid b 5l kS & (By 4 G 2900 (8 SLSE
S oo Mgl yidy (B b wle (Cawl o edlaiwl (gilw g
b ol 0y5ly paw nTep Bl 4> (Sodini et al., 2005)
I (Ko s St 55 (sl e o 43 85 5y Sl
Cadl 0> Oyl g B Rl wlel gl
(2011) .l,Ken 4 GroBhable oxie 4 .(Lucey et al., 1998)
G pyo B 0SS g B lad) > el slasign
OVl ladigy aiej (ol 3 g W30 15 L cod )

&owo Ol il 31 b g5 o sdalie 3 KB 55 45 bl

Srdiged gly ohgd b sxe jobdy o adige B Sk
P JSS ped @b isren )8 Ly Rli8l 5YL CWp gels
CWP ylise (ials g MPC 5o iol38l b SouS jows o polio
P e i onpie S ygba S8l LI adiges S
B 0 opl )8 ssalie MPC lie YL (gols sladiges
ol (SlxS pews YU polie p bdigel iSw & Cowl
OidlS w9 (iul38l oS Tl CWP l5ee ialST g MPC 500
CWP p SbxS oo yid i odimd LS yol cpl 08 lay
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Oliee ey (W358 Jlade e I ol Jolee @ dtunly cusle



951 gy 4 o gl oSy Canlo o guad duglin 3 25

o2l g o IRl Gl gl Mg g 038 LS L
23,5 o il

$pé

soieo 14139 U 3ITT 1y y9el 3590 (sladiges (6 yd s
Slpl jl plas” zun oS oy L b wyp lS Cpicred g pie
geo 9 CWP MPC (3933 5 (36 blie o po> dxyd (s
 (P>0/05) 595 5l sz > brdiges 68 s (go) p SlouS

S Sy g (S

SHm Sep g Shme & bl b @l
s opos 000225 5 0/0003 o ciya 90jl 90 (sladiges
ool Judos ol olel g yuiite e 41609 5 07592 4
Sl 9y 9 (S Gl 9 oSie blite Ju
bl @l g cwp g mpe as eIl (Cubicx Quadratic)
Sl 69y p Moyd 99 maw ,> cWp- mpe-kg 5 mpe-kg
S Sl Jop ol g bdse bages (Sha o
5 St S9) » PG S S cWp-kg Ll
Olyss a8 0l L g zuls .cuils diges (St (5950
&o 9 CWP MPC Sl b adiged (St ($9588 9 (S¥iamr
foo e 3l b a6 yoba conl 0S5 alie by i S
oYl dws CWP (oYL polie b &5 sladise p Sbus
b Sl o 8l Gl badiges (St 9 9 (Siawe
& oladiges )3 woy 0715 polis sgn b SoxiS gewo a3l
S92 9 (S¥me (Rl & xie 39 MPC (VL e (g9l
0/15 pslie sgus 5l SoxiS” gewo jiidy Liuljdl bbb Shiue
35 oialidl Bgy oyl 203002 b ss ys

Wl o ald Car pY o (Sher So
Gibgn 4Seb g 5 le e W cud Gl o e
S o388 Wil ) i e I Cwle sladiges
A8 o 106 ol 55 i I ol qulis o g dalgs i o
o 4Sd b o (e (adld Al 35 (St pinen
b dnalie )3 (g Ol g dovo bawgs 00 bl ciend (g
5 OBjeine) 3pS (o0 8 b laceSon sin dw &S
938 15U oy L (2009) ol 1Sen 5 Gauche (1392 1Ko
Sob ladiges  (Suiws o5 by cwle 4 glo i
L5 (2004) () Sm 5 Sl 33y 2 sle ey o i i
bolste 5w ol (6 0yluiS gobs slacule cdl a5 ol
Soexo oy b lacwle wlie pn Of @ldg,She g 0y5luis
P 5 S iy ol SldgSee gile slacusls & o 5 09,

V1o e Slasin & Cons S s p it pSb I
boodd o sladigel joS (Suw Cuold b Jleisly e
O OS5yl 4 rewo lisie slacdale > mpe 4 CWP
OaS 1 YL slaezes 0 Cpiored Dgd e 03 Cas il
OSon Om > 2ad Sl tiSeny Jleis] Slgi e p iy (59
Coslo 4t 3 (Bpan b 3 35 SloJus 9 05 0)95L>
Sl sl (il8l Coge g dad ill ) ol b
25 &S Jsw (b i pledle p sdgwes VgS
.(Krzeminski et al., 2011)

$xSHhE cledy ko gladiges 4 3 SIS gews (12938
Sloduse gl > a5l 0m oaim LS5 slay S Lol
0l (pBgy (gdm dw &b S B obl Coge (55
snlgs Cglite g n g9 Sl b SISl ey e Saiay oS
4 oo MPC YL polis d SlouS fows (2938 donis ) .09
o il 4 e CWP YL polie 5 S ials
sl g b 8l L rews clale ill 05
Sl & e o5 b ST 0 el g onBign —a59S g,k
G olej Jsb 5 Cunle (aw (iulielad aled cdl jo ol
(Aziznia et al., >y bls,l aopsyy Jlail ¢ Sl i @
.2008)

s

Ot 0se3l y90 Saisel (Stugn & ob (L GBS b

dblize Jao by Juloo gubs olel .59 ize 0/25 1 0/15
» CWp 5 mpc s ol ke (Cubicx Quadratic) cocis
Sy 32 Moy 99 maw ,> cWp-Kg Jlize 5l g a0y 95 o
S b gl Giagh gl (pizren g I gine badiges (Stwge
Niwges CWP s MPC l5ee @l pass b S gous o5 polis o
oo YL polie &S s 05 g sl badiges
Sgy OWP lie pialS 9 MPC Glie Gial8l L Sbxs
owp -kg blite jl ladd aS oyl 4 4 b g cél LialS ladiges
Jlite Sl 55 (B 4 Glgice 39 )b (dre Ladiged (Stwgn
Shwgn (adld Dp (o diges (Stugy » SbuS ges 5 CWP
8 g dad 0 ity y alie A3 glanigy a8 leis oo
olllls ((Park, 2007) sad o olis |y alie  Siwge 5 (aiuiS
975 5SS 1 (1999) o, Sen 5 OZer Lawsgs o plox
sylisle gy SYL polie (g sladiges & ob ol
iy o ogslas 136 (2007) oylSem g Lijuse o (s 500,88
el 2w oSk S glies | dlise glackle
N3 el 3)00 (22 (g Cale (LBl 5 olend ((Sud
S bl cage i ol oyslusS iulEl a5 sl ol 5wl
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Sy Cuwle SagS JSud bl (S5elely SR
(e 55" 39031)
2 B Jsx) Lojled las gl 1y e i S 9051 400
Amd o U5 20°C glad

1000

100

(JBol) 395 g 3 il J g0

10

5 5 ok @l peleln amil VL (Sae bl S
I3 me i3l 4 e s 4 CWP (53958 (2000) 1Ko

- G"

o1

(1) g5

oy 0/05 9 CWP &Moo y2 2 «MpPC o 42 6 69'5) 1 D)w )lag; um;; ﬁ"g » (G”) )‘Mg JQM 9 (G’) &{wy' JQ.\& )lbw —4"‘&.«:
(20°C glod 13 5 3y 1 (puilS 8 3) ((SS Gowo

(F 2 S4 (il 8 5 20°C (glos) oS Comlo (sLardiged paiile (55 (39051 51 Jols (gl il by -4 Jguir

Gi(Pa) t(Pa) tandive 1 (Pa) v (%) G'ne(Pd) Gue(Pa) o
60/03 18/57  2/04  0/4036 0/3143 164 514 1
19/06  8/64 347 0/2845 0/4557  26/42 56/57 2
14/16  11/54  3/43 2131 0/4224 15219 525/2 3
40/83  18/57  2/91 2/566  0/4204  168/7 586/6 4
84/64  17/89  3/09 4/969  0/9865  133/9 485/6 5
40/83  18/57  3/02 2/566  0/4204  168/7 586/6 6
8/09  5/39 3/13  0/4036 0/3143  38/11 122/6 7

14/5  6/65 3/62  0/5552 0/3103  49/99 171/8 8

37181 23/11  3/43 1 0/236 24212 750/1 9

66/63  12/9 3/43 3/429  1/321 84/18 245/6 10
25/58 15/49  3/21 4/302  1/325 101/8 308/2 11
107 8/54 2114 0/5879  2/344 11/01 22/54 12
14/16  11/54  3/47 2131 0/4224 15219 525/2 13
37/81  23/11  3/09 1/86  0/236 24212 750/1 14

il o S ale i3y e &l Sy Jgde Sl 55
05,5 B LG 4G ] &S ol s e a4l g 4l

1 Solid-like

Jolis Jgl b .ol osaline JB 4 JS5 p> dilisee 4l g9
Jose ol 3 aSuibe (LVE) s SawVlgSuy 4ol
Sa¥] Jsto Ll 3y o Loy (G398 5 (G7) SVl
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b 0/23 oo iyt 905] 3p90 (sladiges Ty g Yo &5 B olis
o) g Clark 3¢ piie Sl 4/96 b 0/28 5 ssps 2/34
J 5eS 33y slaskre p (s 4ol & w28 3155 (1987)
Al s S I o Joboe 5 ool adé (sl Joono
203 011 ) yuio yia (0591l J5 )3 Jlade ol &S Jls yo
@l e b WL Ll (68,5 (s 4ol nizen .l
(2007) o), Ko o Heldman .5, 3939 anbs (6 posbign (slaJs
aaly 0 py sl Slie dles it glp LVE & w08 jo)l5S
(Shw oS 85 iy L) ol 5 e oy 2-0/1
g 0zer ges Wy s b ;) 0dSs Cule sladiges
Gy StV o i) o ol oL (1999) o) Sen
(1990) ., i%en ¢ Paulsson .59 oy 0/02 (ad) oass conlo
oS olgsa ) Fa b pulss o aey 001 (5wl
B pslSesV Sl J5 JSis eyn car Sl
3 odliz b aleJ (1 SV gamo (g9, i joty 4158,
ol 0s pbool 5,0 1 Wil 3 )3 00y3 0/05 5 2eS 55,8 el
s ogeil > 2y 0101 OB 35 G nl 2 9 nl )
g Al azab 1,8 )13 s 4l )0 MolS' b ud axd S jlas )y yusie
Slay Bl )95 o 158 Jlael b 3 J5 sl

Cubicx ) cowio gblite Jho uib,ly Juoo guls olul p
cwp-Kg s mpe-kg @l 1y g ve gl 93 o ¢l (Quadratic
B 5 ol o9 oz waised Ty 9 Ve g9 2 A0y B0 s >
9y » & 0 cWp- mpe blate Sl 5e8 il sl 0gMe oS ol
Ol gl @l oeizren b oLt (g lisine b ladiges Y
Ol o3l L mpe ol polie o CWP (YL jolis j» &8 ol
poo il Yol il il bdiges Yo SbxS gaw
ol cads p» cwl 01d)F Cwle 5 cuats cely Sbus
Syoky Sl Mol i oloj oaimy Ui Sleu (S
oSl mas oladey Gl ClbdS L asD 5 Gl badiges
B OB 09ell 3 (28 S Jlasl b &S 2950 (alaisn
S 3,8 o)liS (1996) Steff .l anSs o5 Slogs axeld L
b o ) e oloj und glgl L awlie g8 la;
2l > (g cul @l elel p piomen Sloge (Sl (s
TY WP e (28 9 MPC lie Gl b SLxS” 2o oS
WYL b ladiges o Ty S bl ()58l baiges
Ity ials ewp lie yials s MPC (e ]38l b zews yolis
Cule Sl i &5 ol olis (2008) Kuecuekeetin .o )8
4 pyw Sy Cans Wb o8 (5lbme b odjen
b B oS

G (obyr 4) ° 3N el |y 5 o39e (i8S & £gyd
ol el ol SueS e s,y badiges 5 ons G}l 55,5
@ olS g (adpd )l £ b boliie (258 b A5 (g0
il (1) Slow 5 L (re) o 8 1 Sta¥l Jaae
4 e JS ) 4K oS Slakgn a5 Ll bl wge
O (e Ol S WS e 3D o) 4 E9pd 20
T P N S )
.(Pai et al., 2002) >4 0 o5

Sl Jgso Jolis pite (555" g3l 5l Jolo (slayial)y
0555 G Lve) s anl s cdl Jose G'LvE) (b 4l p
Tan ) s asb > AW colib (Ty) mebes i {ve) Slyo
ot > Szl Jgdo g (1) ol A 5 wled GBS (oLve
5 20°C lod  ouSs cusle ladiges (G G'= G") oby»
ol odd o3y iz 4 Jgas e K Wil

G" 9 G' LVE) (hs 4l )3 j5umy 9 Sutull Jgoto
(LVE

390 Sladiges G Lve 5 GLve o b ol oo @l
JWul, 242/1 6 11/01 o 750/1 b 22/54 1 s (yg0j]
e gblite Jao (uibyly Julod @bt el 29 jeiie
olpl G Lve 9 G'Lve gl 93,2 1y ((Cubicx Quadratic)
20,0 99 alaw ;> cwp-mpe-kg 4 cwp-kg mpc-kg e
pogMe & Jbyd by I ze ladiges G7 LvE 9 G'LVE (49
bdiges G" LVE 59y » S 35 CWP -mpe blie 5l 548 <l
G" 5 G'Lve Olpuss Loy a5 ol LS gk gult g Hbd sze
lie by yd5 SbuS few 9 CWP MPC Ol s b adiged LVE
5 GLve SLS gmo olize Gl b o8 (bl SR
Lolwl G' Jgo Slog cslaygajl jo .cdl Liulssl adiges G Lve
ISl G Jgte g cunl dtsly (g n —(nSen sign &
O Ol GlBl bl gl glagiS ohe 5 el
Slog ool » tan sy Sl J5 peles e 9 G Jyue
Jobo a8 sl ol 3 (1999) o Sam 4 OZEr .55 lay il
al U3 a0l oo J5 eSS 4 &Sy Cpig p Aoy

Sl G4 S g oS
StV ISy Jas o3gamme L b jblie (58 s
ot 4 S8 bis cllB b Slasle @8 ol 5l sobse

3856 gl ASb o JB g Joo plSia Joazs 4y 03yl (SO

5 Crossover point
6 Liquid-like
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b 0 oplcdl (nlidl ladises taw jliel CWP 9 MPC liue
5 MPC e Gl b SbxuS gos YL polie &5 ol
Sl s 9 G381 il adiges gthuo jltel CWP (ljee (y20lS
J; sbml owp (o Sles Slusgas | K o bl b ol
5 Slogad (55 4 o lagulyy Cuns (IRl L ol
FB Ol Gl 30 SbuS pews .cél dalgd s ol 2yl
Sl o5 1 &5 & canl o3 lis 35 Clidos g o) sy
(Koroskenyi et al., wls ois |, ol 5,5 50-100 Wl .
il a8 Wb ol (1998) ol Kea 4 Lucey .2001)
ol 5 sl il slml 4 e Casle )3 paw slacpdpn

Dyl o0
LKA WE g P

Sy Sladigel Sty jliel & b ol gy mbs

obyly Julow ol olul 39 yuie 381 b 242 yy yg0jl
5 cwp -mpc <l sl (Cubicx Quadratic) ablite cowie Jao
2 it el yeomen CWP- mpe-kg 4 cwp -kg 4 mpec-kg
g bt 5o gl (Siwe el (55 p 20 95
PSS geo lie GBI L o b ol @l pumen
Sl jliel wua WP YL ol ghb &S sladiges
&S oladges ) SbuS oo Gl L oS b cél i3l
D)8 g als (Saiwe bl ditws MPe oYL jolas gol>
oSke yeba &S Wb gl (2007) )Ken 4 Agob
LU O e 0 Jgeme slalic > SboxS 5l ol 459,00

e o SV HiulEl 4 e 4 oy

S Hg 29 Lol
ladiges (Sgb 9> jliel & amd e ol Liagh
s ol bl g gize 322 b 216 o (905 390
olpl (Quadratic x Linear) sblite coxiie Jio il
95 wdaws ;> cwp- kg 4 cwp -kg 4 mpc-kg 4 cwp -mpc
bl gy bme B diges (Suad gd jliel g9y p Moy
Olyass b SbuS goww o5 polie o & A odalde picren
2 abe Gilitl ladiges (Sisd gd liel CWP o MPC 50
9 MPC i inlidl b SbuS pews YL polae o &S Jls
cdly jials L ladiges (Shsd wod jliel OWP i LialS
4SS gyl s b Wl o (S gd jhiel Wil s &S
foo alisee polae ) CWP 5 MPC 5 Ol cle & 5
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Introduction: Labane or concentrated yoghurt is a semi-solid product which is being producedd by dehydration of
yoghurt or separation of water and some water-soluble solids from yoghurt. High nutritional value, long shelf life, more
desirable taste and texture and feasibility to produce other product are the reasons for high acceptance among
customers. There are wide ranges of production methods from traditional methods which are tedious, such as separation
of whey by fabric bags, to complicated time-consuming methods which also contaminate product and reduce its
nutritional value. These cause demand to establish more suitable methods such as “wheyless process” by dried milk,
concentrated milk protein or concentrated whey protein. On the other hand, one of the methods for enhancing firmness
and textural properties of yoghurts, similar to other dairy products is utilization of hydrocolloids. These components are
used for enhancing rheological an textural properties of food and commonly used as additives for increasing viscosity,
gel forming ability, enhancing physical stability, film forming ability, controlling crystallization, postponing syneresis
and textural improvement. Konjac gum (KG) is a neutral polysaccharide that derived from Amorphophallus konjac C.
Koch tuber, which is well known in east countries during centuries. Ability to hold water and reduction of cholesterol
and glucose are the reasons for grossing demand of this gum. So due to the importance of labane produced through
wheyless process, the effect of different ingredients of formulation such as milk protein concentrate, cheese whey
powder and konjac gum on physicochemical, rheological and sensory properties of labane was investigated and
compared these properties by using Principal component analysis (PCA) and Partial least squares regression (PLS
regression).

Materials and methods: Cow milk was purchased from local market (Mashhad, Iran). Dried skim milk, milk
protein concentrate, cheese whey powder and commercial starter provided from Khorasan Razavi Pegah Company
(ABY1, Christian Hansen, Horsholm, Denmark) and KG purchased from Food Chem. (China). In order to concentrate
the milk, 3% dried skim milk was added tol Kg milk. Then, according to the experimental design (table 2), MPC and
CWP added to milk at 0, 4, 6 and 8% levels which reached the total solid of milk to 21.5%. KG with percentage of 0,
0.05, 0.1, 0.15, and 0.2% was added to the mixture at 40°C. The mixtures were homogenized at 50°C and pasteurized at
90°C for 1 min. and then cooled to 43-45°C. The mixtures were incubated at 43-45°C for 3-4 hours after addition of
starter. Then the samples were slowly stirred and packed in polyethylene bags after reaching to suitable pH. The
samples were transfered to refrigerator for 24 hours then the tests were conducted. PH was measured according to
AOAC 2005 official method NO. 935.42.25 gr of samples were centrifuged at 4°C for 10 min. at 4500 rpm. Syneresis
was evaluated as parentage of separated serum. Texture analyzer was used for combination of back extrusion and
texture profile analysis (TPA) test. 50 mm in diameter cylinder with 10 mm in height and probe with 4 mm diameter
and 100 mm height with the speed of 1 mm/s were used to conduct the test. Dynamic rheological parameters were
evaluated by rheometer (Parphysica). The devise was equipped by 50mm diameter parallel plate with 2 mm gap. Eheo
plus/32 version V3.40 software was used to measure elastic modulus (G”), loss modulus (G”) and n*.

Results & discussion: Results showed that none of the linear, quadratic and interaction effect of MPC, CWP and
KG was significant on pH of the samples at the first day. Results represented that the pH of the samples was varied
from 0.36 to 0.94 after 5 days and only linear effect of MPC and CWP (at 99% level of confidence) and interaction
effect of CWP-KG (at 95% level of confidence) were significant on that. The effect of MPC and CWP and interaction
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effect of MPC-KG, CWP-KG and CWP-MPC-KG were significant on syneresis at 99% of confidence. Results showed
that hardness of the samples varied between 3.25-9.58 N and the interaction effects of MPC-KG, CWP-KG and CWP-
MPC-KG were significant at 99% of confidence. None of the linear, quadratic and interaction effect of CWP, MPC and
KG was not significant on springiness of the samples (p>0.05). In strain sweep test, two separated regions were
distinguishable: linear viscoelastic (LVE) region that elastic and viscous modulus (G” and G”) were constant and G’
was higher than G” which showed the solid like behavior, and non-LVE region that G’ and G” decreased by increasing
strain and led to a crossover point (flowing point) which G” goes over the G” and liquid-like behavior shows itself. In
this test, strain corresponding to start of the non-LVE region and sharp reduction of G’ define as critical strain (yc) and
the corresponding stress of this point defined as critical stress (tC).Results represented that G’LVE and G” LVE of the
samples varied from 22.54 to 750.1 and 11.01 to 242.1 Pa, respectively and the selected model (cubic x quadratic)
showed that the interaction effect of MPC-KG, CWP-KG and CWP-MPC-KG on G’LVE and G” LVE was significant
at 99% of confidence while the interaction effect of CWP-MPC was only meaningful on G” LVE. Results also showed
that the variation trend of G’LVE and G” LVE was the same by alteration MPC, CWP and KG in a way that both of
these parameters were increased by increasing KG. The effect of MPC-KG and CWP-KG was significant on yc and tcC
at 95% confidence and also, in addition to mentioned effect, the interaction effect of CWP-MPC was significant only on
yc. Increasing KG increased yc at higher amount of CWP and lower amount MPC which can be concluded that
increasing KG amplified the gel strength. Also, the results of the correlation study between sensory and instrumental
measures showed that there was a close relationship between the score of sour taste and the overall acceptance of
samples, which showed that among the measured characteristics, sour taste score is more important than other

parameters.

Keywords: Cheese whey powder, Konjac gum, Modified texture profile analysis and back extrusion, Milk protein
concentrate, Strain sweep test.
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Introduction: Pistachio cereals are one of the most important products in the export sector. Therefore,
accurate grading of pistachios is very important. By counting the number of pistachios in 100gr according to
the national standard of Iran, this product is classified into three categories of large, medium and small.

Materials and methods: In this paper, the image of some pistachio cereals with different random size and
shape was taken and stored in computers using the machine vision technique. Then, the image processing
operations consisted of improving the pistachio images to increase the accuracy of edge detection was done.
The exact calibration process was performed with a chessboard plate was conducted to extract the geometrical
dimensions including the largest diameter and area. In the national standard of Iran, intact or broken pistachios
are not considered to grade this product. Therefore, in this research, Fourier series method is used to extract
morphological characteristics of pistachio cereals including roundness, elongation, asymmetry, triangularity
and squareness using the low order descriptors. According to the results of the calibration operation, the
dimensional measurement of pistachios with an average error of 0.09 mm is possible

Results & Discussion: According to the experimental results, it is possible to improve the current standard
of pistachio using image processing and fourier series techniques in terms of increasing measurement speed,
reducing costs, and adding the shape characteristics of pistachios to determine the amount of intact or broken
pistachios.

Keywords: Pistachio, Machine vision, Fourier series, Grading.

1 and 2. Assistant Professor and Graduate Bachelor, Department of Mechanical Engineering, Birjand University of
Technology, Birjand, Iran.
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Introduction: Oil plants store energy in the form of neutral lipids in the organelles called oil bodies. These
organelles save triacylglycerol until seed germination. In recent years, the oil bodies have been considered as an
oil/water emulsion in the pharmaceutical, food, and cosmetic industries. These organelles are also effective tool for
purifying, stabilizing and delivery of biotechnology products. Aqueous extraction processing (AEP) is the most
common method for oil body extraction. Despite all advantages compared to organic solvent extraction, the yield of
AEP still needs to be optimized. Therefore, this study surveys the efficacy of two solvents, phosphate buffer and
distilled water in the oil bodies' extraction from rapeseed.

Materials and methods: Brassica napus L. seeds were obtained from seed and plant improvement institute, Iran.
To compare the efficacy of solvents, 0.1 M phosphate buffer (pH 7.5) and distilled water were used for extraction. The
ground rapeseed was suspended in the buffers in a ratio of 1:10 (w/v) and stirred for 12 hours at room temperature. This
step was repeated three times. Then, the extract was centrifuged at 10,000 g for 15 minutes at 4 ° C. The floating layer
was carefully removed and dissolved again in the initial solvent and the pH was adjusted to 8.5 to precipitate the
deflated proteins. Finally, the cream layer was retrieved using centrifuges and one-tenth of the initial buffer volume was
applied to the 9 M urea buffer (pH 7.5) for 10 minutes to separate non-specific proteins from oil bodies. The purified
oil-bodies were monitored under light microscopy.

Results and discussion: According to the microscopic and macroscopic results, the stability of oil particles and
efficiency of extraction would be higher by phosphate buffer due to maintaining a constant alkaline pH during the
extraction. Moreover, the presence of different salts in the phosphate buffer increases the purification yield up to twice
times as a result of providing osmotic pressure and increasing solubility of membrane proteins. These results emphasize
the importance of membrane proteins on the formation and stabilization of oil bodies.
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0/59 13/7572 0/319 9/2857 35 2 11
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(Sarmadi and Ismail, 2010)
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Optimization of Cajanus Cajan’s antioxidant and nutritional characteristics
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Introduction: Proteins are being hydrolyzed to generate various properties such as antioxidant activity and
nutritional values. Enzymatic hydrolysis is carried out in milder condition and is more controllable. The produced
protein hydrolysates’ properties are dependent to the hydrolysis condition. So by optimizing the hydrolysis conditions,
proteins with higher antioxidant abilities are achieved. Response surface method is a statistical way to optimize and
model the process more efficiently. The aim of present study was to optimize and model the hydrolysis condition to
produce and antioxidant protein hydrolysate with high nutritional value from Cajanus cajan by pepsin.

Materials and methods: First, Cajanus cajan’s proteins solubility was measured. After reaching the pHs with the
most and least solubility, protein extraction was carries out by using NaOH and HCI. Enzyme concentration (1, 2, 3%),
temperature (30, 35, 40 °C) and time (2, 3.5, 5 h) as independent variables were given to the Design Expert software
and protein hydrolysis was done in a shaker incubator according to the 20 treatments suggested by the software. 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity, hydroxyl radical scavenging activity, Reducing power
and total antioxidant activity were measured as dependent variables. Antioxidant assays were modeled by the software
and the optimum condition was evaluated. The obtained optimum condition was validated by repeating the antioxidant
assays for the protein hydrolysate produced in the optimum condition. The amino acid profile of the protein hydrolysate
was measured using HPLC-MS and chemical score was measures. Then, the molecular weight distribution of the
protein concentrate and protein hydrolysate was evaluated by FPLC. Chemical composition of the samples was also
measured.

Results & discussion: The optimum condition for achieving antioxidant protein hydrolysate was enzyme
concentration 2.15%, temperature 39.99 °C and time 4.52 h. Model validation results for this point were including
DPPH scavenging activity 58.49%, reducing power 0.31 nm, hydroxyl radical scavenging activity 38.2% and total
antioxidant capacity 0.63 nm. The protein concentrate consisted of 215.84 mg/g hydrophobic and 57.04 mg/g of them
were aromatic amino acids. These amino acids are responsible for antioxidant activity of the protein hydrolysates.
Chemical scores for essential amino acids were good. Most of the peptides in the protein hydrolysate had molecular
weights below 10 kD that is considered to have antioxidant activities. Hydrolysis also increased the protein and ash
content while fat and water content decreased compared to the Cajanus cajan’s flour and protein concentrate. Results
showed that Cajanus cajan’s protein hydrolysate can be a good source of antioxidants and play a positive role in human
nutrition.
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The effect of film and coating of chitosan with vacuum packaging on quality
characteristics of Spangled emperor (Lethrinus nebulousus) fillets stored at 4 °C
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Introduction: The Spangled emperor (Lethrinus nebulosus) is one of the valued fish species in Persian Gulf, which
due to its high nutritional quality and excellent sensory properties, is preferred by the customers in the south of Iran.
Because this species is consumed domestically, it is very important to extend its shelf life, which is normally quite
limited when kept refrigerated. Vacuum packaging (VP) is one of the methods of the natural preservation in order to
delay the degradation and maintain the quality of the products longer. VP is widely used as a supplement to ice or
refrigeration to decrease the supply of oxygen to the aerobic bacteria in the flesh to extend the shelf life of product.
Chitosan have been used in seafood products to inhibit the growth of bacteria in stored fish in refrigerator and retarded
the oxidation of unsaturated fatty acids in fish muscle before vacuum packaging. Chitosan, a linear polysaccharide of
randomly distributed B-(1-4)-linked D-glucosamine and N-acetyl-D-glucosamine, is a biocompatible polysaccharide
obtained from deacetylation of chitin. Edible coating is a thin layer of edible material formed as a coating on a food,
while an edible film is a preformed thin layer which once formed can be placed on or between food components. In
food industry, chitosan coatings have been used successfully because of some advantages such as edibility,
biodegradability, aesthetic appearance and barrier properties, being nontoxic and non-polluting, as well as carrier of
foods additives (i.e.: antioxidants, antimicrobials). Therefore, these coatings can retain quality of raw, frozen and

processed foods including fish items by preventing bacterial growth and delaying lipid oxidation.

Materials and methods: Lethrinus nebulosus with an average weight of 500 g was caught with gill net in the
Persian Gulf, Khorramshahr, Iran in July 2016. Fish samples were placed in crushed ice with a fish/ ice ratio 1:3 (w/w)
and transported to the fish processing laboratory with 2-3 h after catch. They were washed with tap water and two fillets
were obtained from each fish after removing the head and gutted. Chitosan solution was prepared with 1% (w/v)
chitosan (Sigma Chemical Co., medium molecular weight, viscosity 200-800 cP) in 1% v/v acetic acid. To achieve
complete dispersion of chitosan, the solution was stirred at room temperature to dissolve completely. Glycerol was
added at 0.75 ml/g concentration as a plasticizer and stirred for 10 min. All films were obtained by casting 100 ml film
forming solution on a nonstick surface (16*27cm), dried at ambient temperature (20°C) until a firm surface but still with
adhesive properties was obtained. After evaporation the films were peeled off from the plates. Fillet samples were
randomly assigned into four treatment lots consisting of: one control lot (un-coated), second lots packaged with VP,
third lots wrapped with films prior to VP, fourth lots immersed for 30 s in chitosan solution. Then the fish fillets were
removed and allowed to drain for 2 h at ambient temperature (20°C) in order to form the edible coating. All samples
were stored at 4+1°C for 12 days. Chemical, microbiological and sensorial analyses were performed at 3-day intervals
to determine the overall quality of fish.

Results and discussion: Combination of vacuum packaging and chitosan treated samples effectively retarded the
TVB-N and TMA values and inhibited the growth of total viable count and psychrophilic count bacteria during
refrigerated storage. Therefore, to extend the shelf life and delay the deterioration of fresh Spangled emperor fillets
during refrigerated storage, chitosan coating prior to vacuum packaging is more appropriate. These coatings and films
also showed antioxidant effects, since TBA and FFA values was lower than control samples at the end of the storage.
There was no significant difference between coating and film in reducing TBA of fillets and bacterial contamination.
Therefore, chitosan coating and film prior to vacuum packaging provides a type of active packaging that can be utilized

as a safe preservative for fish under refrigerated storage.

Keywords: Spangled emperor, Vacuum packaging, Chitosan, Coating, Film, Shelf life.

1. Department of Fisheries, Faculty of Marine Natural Resources, Khorramshahr University of Marine Science and
Technology.
*(Corresponding author Email: khodanazary@yahoo.com)
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Introduction: Doogh is one of the most important and most widely consuming fermented traditional Iranian milk
products, which is being prepared from the healthy milk by using the activity of certain lactic acid bacteria and molds
under the especial conditions. Streptococcus thermophilus and Lactobacillus bulgaricus are used as starter culture for
milk fermentation. The fermented dairy products have long storage life and constitute an important part of the milk's per
capita consumption. For this reason, studying the different methods in order to improve the quality of these products is
crucial. By considering the fact that the strong thermal treatments damage some components of milk such as protein and
vitamins, using the membrane filterations decrease the need to impose the intense thermal conditions which result into
the relative loss of nutrients. On the other hand, using the membrane filters not only increase SNF (solid non-fat) and the
percentage of protein but also lead into the production of less-lactose milk as well, the production of less-lactose products,
in addition to their nutritional value for some people, have especial benefits for improving the quality. As follows, UF
filters in 10-2-10-1 diameter separate the bacteria, fats and protein when milk is passing with a pressure about 1-10 bar
but also they pass the minerals such as salts and water which are being removed as permeate and the concentrated milk
is called “Retentate”.

Materials and methods: Materials provided in this study were including: Starter culture (No: 505 form Danisco,
USA), Lactic acid (1.00366) with a degree of purity level more than 95%, NaH2PO4*2H20 (1.06345) plus the cultures'
environment and the chemical substances from MERCK Company. HPLC system (Agilent, 1100 series, USA),
Rheometer (Anton, MCR300, Austria), Milk analyzer bar (Azmalaban, MCC, Iran), pH meter (Knick,766, Germany),
Digital scale 0.001 (AND,GF4000, Japan), Psychrometer (Sartorius, MA45, Germany), Oven (memmert, UM400,
Germany), Centrifuge (Funke Gerber, Nova safety, Germany), Kjeldahl (Gerhardt, KB, Germany), Refrigerated incubator
(WTW,TS606-6/2-i, Austria), Incubator (memmert, BM400, Germany), Autoclave (RT-2, Reyhan Teb, Iran). In the
present study the effect of a decrease in lactose percentage on the durability, flavor and sensory (organoleptic) properties
of produced doogh on the 1st, 23rd and 46th day’s after production time in comparison to control ones, was investigated.
The changes of acetaldehyde levels were measured using Gas chromatography mass spectroscopy. In this study, milk was
passed through UF filters in three consecutive days and its lactose level was decreased by about 2%. After that
fermentation and standardization of doogh based on the amount of fat and solid-nonfat has been done. All tests were
repeated 3 times and the comparison of averages has been done by using LSD test (p= 0.05 %). Results were expressed
as mean = SE. Values were the average of triplicate experiments. Significant differences between the results were
calculated by analysis of variance (ANOVA) with the help of SPSS software version 20. Differences at P<0.05 were
considered to be significant. Also the obtained data for the rheological experiments was processed using software such as
Excel 2010 and SPSS software version 20 to determine an appropriate mathematical model. And in this case, the linear
and nonlinear regressions were used.

Results & discussion: Results showed that by increasing the storage time, the acidity and pH changes and the
acetaldehyde amount of produced doogh was less than those of the control samples. Additionally flavor and sensory
properties improved considerably. Based on the findings of this research, it seems that the reduction of lactose and the
decrease of lactic acid bacterial activity can play an important role in increasing the durability time, improving the sensory
properties and enhancing the quality of doogh. It was determined that the decrease of lactose using ultrafiltration to the
control sample not only indicates the significant changes in most considered variables but also there are these kinds of
changes during the durability time. In addition, the significant and slow changes of pH to the control sample due to the
decrease of lactic bacteria activities show the least qualitative and flavor changes over the durability time. And also it was
specified that by increasing the activities of lactic bacteria, the amount of acetaldehyde will increase but by decreasing
this activity, the level of acetaldehyde will decline. This issue has a direct relationship with the changes of lactose's
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amount. The post-filtration doogh due to its high amount of proteins shows high viscosity and concentration and for this
reason, the attention of panelists in the sensory evaluation was directed toward choosing the post-filtration doogh instead
of the pre-filtration one. Therefore, it can be concluded that the decrease of lactose using ultrafiltration has a main role in
improving the quality of the product and also the tendency of the consumers.

Keywords: Doogh, Lactose, Ultrafiltration, Gas chromatography, Acetaldehyde
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Introduction: Thin layer drying of agricultural products using an infrared dryer (IR) is one of the interesting and low
cost methods of dehydration. Quality of dried products could be increased if the engineering aspects and proper selection
of performance parameters be well considered in the designing of a dryer. The dryer that uses two or more drying methods
in combination, produces in the most cases the higher quality product with lower energy consumption.

Materials and methods: In this study, an available IR dryer was modified and a combined IR and hot- air dryer was
constructed. According to the reported quality factors in the literatures and market desire, the developed dryer
performance was evaluated during the drying of banana slices. The studied factors were the effects of the thickness of
slices (4 and 6 mm) and the surface temperature of the product (55, 65 and 75 °C) on the drying kinetic and quality of the
dried product. Some various mathematical models were fitted to the experimental data and results and among them the
best fitted model was selected.

Results & discussion: Based on the results, the different surface temperature and thickness of the slices had a
significant effect on the drying time and color changes of the samples. However, they did not affect the density of samples.
Drying time of the banana slices (to reach the moisture ratio of 0.04) with the thickness of 4 mm was 155, 105 and 80
min at the surface temperatures of 55, 65 and 75 °C, respectively. At the thickness of 6 mm, the drying time was 230, 130
and 100 min, respectively at the mentioned temperature. The minimum color change were observed at the thickness of 4
mm (AE=32.41) and surface temperature of 55°C (AE= 28.99). The samples dried at the temperature of 55 °C had the
best quality. Evaluation of the various mathematical models indicated that the Page model is the most suitable to predict
the drying kinetic of banana slices under the studied condition. Comparing the obtained results with the reported ones for
just hot-air or IR drying of banana slices; it is obvious that in point of product quality and drying time, the combined IR
and hot- air dryer has better conditions.

Key words: Mathematical Model, Banana, Combined IR and Hot-Air Dryer, Qualitative Properties

1. MSc student, Technical and Vocational University Beheshti of Urmia.

2 and 3. Associate Professor and Assistant Professor, Department of agricultural mechanization engineering, University of
Tabriz.

*(Corresponding author: email: ss_seiedlo@yahoo.com)



Iranian Food Science and Technology Research Ce . -
Journal » Ol lie pbos g pole Gleddrgy 4y piid

Vol. 15, No. 5, Dec- Jan 2020, p. 635-647 635-647. 0 1398 (50 - ;31 5 o ylois 15 ul>

b gl Sl Sl 5 St ol b add b Slgs a1 5 Jge b ol

K]

3 3 £. 3 42* . 1
exifw—;JﬁW— Wbﬂ}e—Jﬁbbs\.‘a}f’u

1397104121 1234 55 o

1398101/17 : 3 sy 7o
dAS>

5 b ) s Ll ) 3 o el o 3 ol Sisde Sl 4 yn 3ls (655l EVguame 6glp (sloals) oy I (o2l polis YL

2l Jlayss (035 Cenl f lie Y gz (il Sles LS 5 lsiea R x4 (sl gk ol Pl s (b LS
Sluogas (43 2-5) (95 g oloj 5 (80 sho =2) Lgw Jslowe 2)8luil {ao)s oo =25) Sits WSl b 31 (imgy ol o il (]
Sy ¢ ety eCashoy ko (RN s 1St (L yud (I3 &S sl (] ) (S @l (28,5 )8 o 390 Sligd (o g (lsanisSi b
i I e 35 035w Oloj Gl (rizen 9o Iajled Jhe g diwg (olidg) (adld g SIS pogatte e (A 5 (O See 9
2518 (5 il b e ol o 1B Ll oo b atgy (alidy) asLE 5 SIS by s5me (1K g g e ((Ser
&S b b i 5 ) o el Sligy (s 5 (aboriaisd e S 2 e s Uslore 3 BLal Jb ol b il el
35 ¢y 4253 2060 L Lgus Jbro 3y Sl b 3oy3 078 4 ;S olSly o 1oy 09 sls Jlas 51 & i o 51 S pds i yn (5o
5 5 iy sy 5 o8l polis b Cugh) ke o 3 (Lt dig Higel e Sy o el S nogllas i o e sty Slaiges
il )5S Higed & Gy 3L o

> icsjlocié g Jobue 2)loik S WL o8 gl glaojly

g pye «Sgid LS 5 (s ole oyl wizen (ol (@l., 2015 dodbo
» oL psls Jo o (Sun et al, 2004) asl o Sane Slse N g 5yslyp Sl IS Wlows ) (3b; polie 4YLw

(Sales et al, 2010) awlo 4 oy (Tian et al, 2016) loww g5
Bocchini et) s 31 (Garzon-Barrero et al., 2016) bys Sl g3 el Sttt a3 b S 5 g yusd 31 Ly e
(Rodriguez et al., 1992) «LSs slacusiyy <(al., 2005 N o giloit p LSlee LS5 sisa bl S e
St 30 slorel (Mathew & Abraham, 2005) cylily (Ktenioudaki et al., 2012) cuul )55 6345 ool jI i
SesY (1392 )y en g B53) sy (Chen et al, 2016) 1950 9 3955wl o sonfy pud (B Mie B puae ;503 (sou ]
slge oS Sloul 5l ls 5,8 (Laopaiboon et al, 2010) 5 Baye 5 ol claglan «ild ol 5 6Kty cglods,

J iy e cal Jbo o opl Xgd o Sluls a2 5)ly (5,5l

S P et b o wiS el Clo Ol g (PslegS o) » (Macagnan et al., 2015) wib o S5 5039, ooy
ol o Gl e e Gl o Jlosl plply g 00 2y b e lie (goius & il )S ALslS claamy ) L,
ol 5l ol ol Jls > .(de Carvalho et al., 2015) 34 oS 8 (655liS ol Y guasme il anb bS] 5T
blasl s (I Mo (oUWl (Jloyigyied (3:3) dewl Jols ba b ol 0o 3l St oISl sl AL3IS Sy W5 po AL 55
s> Sl G238 s b ld 8 L S Sigel b Rodriguez et al, ) cusl mle 56 glyscial ly St 3,8 5,5
b Jolowe (slasy Slu ly (Meng et al., 2014) wo5 Jobo s ool sty sl o LSl 5 basd ©LS 5 ol (2016
45 03 Sl SigygSYE 103 18 (cgie (sl (slayerlisn 365 515 35SV galyl ejshli) Sobusan I 39-45 ol lie

b (g il g sl d (b g W) 036 4 4 )L de Carvalho et ) %5-7 olae $19-23 o) %23-27 (jgle

(Email: Nasehi.b@pnum.ac.ir : Jsius st g -*) b g pole 09,8 lutily 5 a3 iy lS aisgel i e e =3 41
DOI: 10.22067/ifstrj.v15i2.74091 i b @lio g (55liS pole oKl ¢ oliz
ol o ple oSl (65yglaS (65l 5 uige 098 Jlutils =2



	فارسی.pdf (p.1)
	Cover-15-5 FARSI.pdf (p.2)
	content 15-5فارسی.pdf (p.3)
	1.pdf (p.4-17)
	2.pdf (p.18-38)
	3.pdf (p.39-49)
	4.pdf (p.50-56)
	5.pdf (p.57-70)
	6.pdf (p.71-85)
	7.pdf (p.86-95)
	8.pdf (p.96-107)

