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Abstract

In this study, vanillin release from multilayered microcapsules consisting of isolated soy protein,
modified starch, and chitosan produced by spray dryer was investigated. Vanillin release was studied
using a mouth simulator. The parameters included oral variable such as saliva and the tension on
vanillin release. To examine the release of vanillin, the release of these microcapsules (one and two-
layers) at 37 °C and pH=6.8, as well as frequent chewing (0, 30 and 55 rpm) were investigated. The
results of the release of single (isolated soy protein) and twolayers (modified starch) microcapsules
according to the Korsemeyer- Peppas equation showed that the two-layer microcapsules were less
diffusion coefficient than the one-layer microcapsules. Mean dissolution time for two-layer and one-
layer were calculated 1.24 and 1.08 h at 37 °C, respectively.Therefore, at the same conditions (adding
saliva and shear stress), the release rate of vanillin from the two-layer microcapsules was lower than
the one-layer microcapsules due to the modified starch coating around the shells and the increase in
the thickness of the shell of the two-layered microcapsule, which reduces the release velocity of
vanillin from the two-layer microcapsules.

Keywords: Modeling, Mouth Simulator, Release, Vanillin
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Optimization of Gelatin Extraction Process, from Sheep Skin Waste Uing
Alcalase Enzyme by Response Surface Method
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Abstract:

This study determined the optimal conditions for enzyme-assisted gelatin extraction from sheep skin
waste using the effects of three variables: enzyme concentration (0.5-2.5%), hydrolysis time (60-240
min), and extraction temperature (60-80 °C). The impact of these three variables was studied on
extraction, yield, gel strength, viscosity, degree of hydrolysis, melting point and SDS-PAGE, and the
results were analyzed by using the central composite design (CCD) and response surface methodology
(RSM). Also the analysis of variance table showed that the lack of fit was not significant for all
response surface models at 95%. The results showed that enzyme concentration 0.5%, hydrolysis time
of 166 min, and extraction temperature 60 °C are the desirable condition for optimal extraction
(11.03%) and optimal degree of hydrolysis (23.00%). In addition, the effects of these three variables
on gel strength, viscosity and melting point were significant, and in optimal conditions, gel strength
was measured as 175.33 g, viscosity as 3.26 Mpa/sec, and melting point as 25.39 °C.

Keywords: Enzymatic Extraction, Gelatin, Response Surface, Sheep Skin Waste
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Abstract

The growing demand of consumers for healthy foods has created a great incentive for the
advancement of new food products around the world. Functional foods, particularly synbiotic
products, are one of these products. In this research, the effects of microbial transglutaminase enzyme
(MTG, 0-1 units per gram of milk protein), demineralized whey powder (DWP) solution containing
34% DWP (0-16%) and inulin (0-2%) on the physicochemical, sensorial and microbial properties of
Iranian white ultrafiltrated symbiotic cheese was investigated using the response surface method
(RSM). For cheese production, Lactobacillus acidophilus LA5 was used as probiotic and inulin and
DWP solution were used as prebiotics. The results showed that by increasing of MTG concentration,
moisture content of cheeses increased significantly (P<0.05), but acidity and other physicochemical
properties and sensory attributes did not change noticeably. By increasing DWP substitution with
ultrafiltrate, fat and protein values (P<0.01) and all the sensory attributes (P<0.05) significantly
decreased but acidity did not change remarkably. Furthermore, with increasing inulin, acidity, color
and appearance, odor and flavor (P<0.05) increased and moisture content (P<0.01) decreased
significantly. By increasing of MTG concentration, the number of probiotic bacteria reduced
significantly but addition of DWP solution (P<0.05) and inulin (P>0.05) had adverse effect and
enhanced it. The optimization results showed that by using 0.43 U/g protein of MTG, 8.24% DWP
solution and 0.71% of inulin, an Iranian white symbiotic ultrafiltrated cheese with appropriate
physicochemical and sensory properties could be produced. The optimized cheese had adequate total
acceptability (7.76 score) and high probiotic count (6.96 logcfu/g).

Keywords: Inulin, Lactobacillus acidophilus, RSM, Synbiotic cheese, Transglutaminase enzyme
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Abstract

Walnuts contain many nutritional compounds, including omega-3, various vitamins, especially
vitamin E and types of minerals. Therefore, the development of foods based on walnut and studies on
chemical and microbial stability during storage, is very important. In this research, the effects of
various concentrations of BHT (three levels 100, 150 and 200 mg/L) on changes in peroxide value and
acid value of walnut butter, as well as the effect of two types of preservatives of benzoic acid and
sorbic acid, each in two levels (400 and 800 mg/kg) were separately and mixed, on the total count of
microorganisms and the count of mold and yeast of walnut samples during 75 days of storage at
ambient temperature is investigated. The results of this study showed that by adding BHT at 200
mg/L, the peroxide value decreased significantly compared to the control sample. After production,
acidic value was 0.3% and it rose to 0.4-0.5% after 75 days of storage. Also, benzoic acid was more
effective in reducing total bacterial count and counting mold as well as yeast during storage in
comparison with sulfuric acid.

Keywords: Antioxidants, Preservatives, Shelf life, Walnut Butter


mailto:m.shahidi@rifst.ac.ir

(&)

q&iéﬁ‘;ﬂ"&’.)%./?

www.journals.rifst.ac.ir
e glio 5 psle ;0 55l 5 laghy 4 s

VEO-VVE Silmis ¥ o)led A al> AYAA JLo JRIFST

DOI: 10.22101/JRIFST.2019.07.22.825

>r9 ‘5.3')|).> Ceoglio 5 1,3 83106l g ‘515\" suad ol 05'.’:"'*‘9"" S ).:|

Tol5 s (ymons 7 ol Moy ! ol Aslons

Q‘J“l ‘):’.)"J n@}’{.m‘ d‘)T olim.)lé ‘).’:‘),u ..\>‘3 4L5J‘..\.C c.)Luo 9 ’asl: 05; ‘M)‘ LSM.YLA.M:)lS -\

Oyl a3y ¢ oDl al3T oKzl ¢33 5 9l (2lé mlio g psle 05,5 ¢ Lokl -Y
(n.asefi@iaut.ac.ir) Jotwo socwoy #

L)‘)Jl sd.erw.n “;‘J.C- é’L»..o 9 fslc (5@5).9 w}o “51‘.\.9 Q‘}c 6)31)5 53)5 ‘)bol...wl -Y

EV/BZAY FOC e
VYAY/- /0 1 bl

PRV

dai goldl o old slwl g ASU sloasd sel> gmdgel Cad i1 cadllae cpl yo
5500 b ouiiangs S jo OMSLE 4y .00 8 cwy 0 Srodans Lyl il 0 IS gd

Gls slaojly ol 5 5,5 PGPR jlacssl sol> (seVso,d cygSe Yo o Yo I3

old 83l W55)) o> PloF g b Al Sl (b sl g eudadlal Jerle 5 Sleg]

eyl o o3 Jb ol plie 5 Cashy Sl (IS 2y 5 Gloo el oab o5

RHLS 5 Jodle 3l oolil a8 ols lis uls o awglie sals oIS L g cé5 I

Js=le 2w baaisai ol colld 5 cusb) Glie SR com siloine psba Sdlegil

<gd dbads a5 W8 ealine bjled o 0 o sme Sglds (Bl oitew syl (P<-/-0)

xS IS slead Gerdsdl Gl L (e Gl GRalS SaSole

g wSboe JAS Eged aline pabgylae Ll Jotille a5 sls LiS (nm la Sy

alie glachile ol jo cllogpl b anslie jo Sloo gd L8, Hlaijl (6 YL Lol

9 095 JyuS sladiges 5| 5oy, oadlerd slaaisel ooled STy Ll ogai S

(P<e[40) cbls g2y baaigas S e jo (g)logime Dolds IS 3pdy il

Ple> B Gindy 5o enddleed Gerdgal (al s gime e Sl gl (S5 ok

OIS adg 5o dlge cpl 5l e e wgd Alaii 2ol jo T s me Sl g s

S50 oslaiwl (6 e )5 ey Dl 4 polie

o ol sl s by padbsle 5l e oSS doudio
M &S S b g8 Yo O3 50l b Jgame 3,5 1, mbe 31 1 50 4 conl (suSglS et OIS
(955 YO 551l b Jgame b 04 co 0nilgs Blo g 05 bSas S g SIS jog ld 1) oassTy, 58 4 SIS
5 O (9,80 Yo 5l YL g et (65 b IS 5 d9>se 5 6,5 (Maghsoodi, 2009) wies o
4 olies Cg (Beckett, 1999, 2000) 55,5 oo Lo Glos 10 3l i gl p o 45 olSim SIS
S5 jeliieas 5 Toolyys Ao e canlie (39l g 5 adsl olge (DeMan, 1999) sgi o gd oo

! Refining
2 Conching



Vs

Y oslosds A ol AVAA Jls (2108 29buo 5 pole 13 559195 9 kg

Frippiat, De Soete, ) oS oo Joow el & Sos 4 |
(Smits, & Keme, 2000

-2018) p, 501 o958 L (VAYA) Zenlea 4 Russell
e Ay oy VWYY ke 4 (0,5 ol 40 FAA
FYN-OF/F) slos L asil 2als o3 slal L SSs
Sl 5 05 YETA Loy lsima b (5 o 20
05 L 4 polie OMSE GUSE jrad 0,5 Sis
Ddge5

M a1y ol sy Y B VA (Y- - 9) Simbiirger
O3rlsal 5 09yl Dgedgel uriins IS 4y (Jans
Shedoydee oS5 3,0 VO B Y 50,8 adlal Cllpey,
oS @lal e Sl amndsal 4 (ay 5L L)
§ WD LS 599,50le Lags (625 B 5l o S
a8 adei LS a pslie IS

wlp 0 pglie OSE (VAAYT) Dove 4 Giddey
3 ol Gsedsal aoys Y-Ve o Sailol L 1) o) >
Tsurumi Takemori .aisged odg belse @ 4¢4,
ol 0 g, gmmdgel iS5 L (144Y) Ito 4 Takagi
Qo V-V g o doye Ve —Ae (Ol s VeV
g Walter .og0 gy &l ) pglin OISE (pland 5ol
Jots Cels placidgal a5 assls olas (Y- - V) Cornillon
@iF el g d9die (7 Hwgn B S~
REPRRC PP N PURC K ZER TR
Sl mjer bl P OOISS g Al (g9, Wlgi 0
SdEy sl 0 als el S s ol
9 WS (o By 2 s bty 45T el MISCS
30 OO Jdoay cudps ol el e gd A
2 b s 5, old bl Wk s Sas eles]
Bitaraf, ) aiis jege OMSS Sby> sbb Shs
.(Abbasi, & Hamidi, 2013

olas (Y- +A) Vieira  Fowler Paterson Afoakwa
5 sz e Pl SR DS 85lail ayer aST wssls
Al e MK 09 Glayell (Fr o eid
claid jl colainl pgas o sasxie slo iz o929l
9 OMSS J)l Caglie o alyd a3lal s 50 4 IS
o ol gl eolswl  paaz s sgazme  (slaaasd
B egatys G oSt WSS Ggease
st g SlaS 5 ol sl gedaal Sl eslital lejen
San W el suis yiise OIS eles S S5l
W5 g (sl ygmdyal U g o 0l 5l Lol

M o35 byrte SIS 55 pglie la o S
loo)d (o2 b (B JSE 4 Jyaxe 5 cadplx]
Sygey3 Slod S Gl IS aloym 5 3k slagios
Gl gaazs el ool ploil OUSS Ggd dlads ol
(e &G Jislen, el boses o olis iy
Iy 2l 08e) 4 edigdfate sloyerly 5l ool
Mg Sl 4 pglie DKL (lgioe (27 B ogd Ak
Wan Aidah, Abdul Azis, Roselina, & Sabariah, ) sges
o b Tl a5 by wadiee oliixe (2014
STy ML 50 39290 oy b igd oo adlo] OIS
335 Jpame ApjpSy Gl el & waoie
Wgd oo oolill IHUSL o gy yobar oIl 059l
5 " Jsly ¢ cdlegil 5l solizial 4 s e oz Tsl a5
Oev b b Jeadle (Sokmen & Gunes, 2006) "Jﬁ;;#:JLo
o,Lul (Rapaille & Gonze, 1995) sl g 59,80 b
i CellB b glaclaang S plo 5l esliiul o)y el 5,8
MLE (IS palS g e el pogdle a5 oS
Soupy Sl g aild j8 6,50 Gy wke ol
Wsbion SIS Gl 5 wsd MBSl b il
Shourideh, Taslimi, Azizi, ) cosl 48,5 |13 a5 50
.(Mohammadifar, & Mashayekh, 2010
bz lahy, (pgaz)d oute (lagdxd
el BT Sjge SIS o Syl Caeslie il
&,d awlad JI(Y-YA) Yeganezad 4 Asefi Aliakbari
oolaial 890 (6t SIS o¥gep 50 1) (5Y5 5
90 £y lod piing aS ol las mls sl f)8
o i Aoy Ve )8 Al g Y gel OIS
slos clale ol g 5 oLF ile G y0 YO 5 YAD
S S b dglin 3 5 B psbs |, s
3 Glgre Sl as byl eols ol
3 3,5 saalie oadlass sladiges owo o Sy
S OIS 4 2oyd B e & (gl 5 (st
Gl Ggy ol e s Ll adbgrie (Jgese
SRR )3 45 (yge)d 3K esalin ()l Cueglis
Lol J5 ey TIA olo slodSs (6,500
S5 cole B o e lad 5 0oy YIO-A Cusb, (il

! Tempering
2 polyols

% |somalt

4 Xylitol

® Maltitol



\FY

e Caoglio 1 153 831l g AN Guid Galo ygmad gl Cond ]

sals gladiges il (5,105 Jlxdu o o isles] sl
B39 aamdsal 53938 9 B g A labgline sles
Kiumarsi, Yeganehzad, Shahidi, Pahlevanloo, & )

.(Khoshkish, 2017

Cagh) Oliae yd (o)

@ ol e ojlastinl g, 5l eolaiwl b ladiged cugls,
Institute of Standards and Industrial ) YY+0 5,le
b (6 S e3lasl (Research of Iran [ISIRI], 2011

ORI

Cullad o olfiws 5l diges o] cdlad pomiw sl
diges .0y0,5 oolitw! ((usdgw Lo Novasina)
Bgod o Bdalys SIS Sjgods 9 Bl 0,5
Gy St Bges Sab S 1, eabisls,
o b Ladiged 51351 el pon g0 b 4S5 okt
YO 0 Oylmam o g oadosly,l 8 olSiws yg,0 Byl
35> Joa | diges ol alilag ol wgumds 4> 0
e b e s sy ol e Lt 4y b azalis
SF ool B s YO s Lalls O Sl b 4y onsiel
s YD 5 ol s Jole )5 e
(Afoakwa, 2010) s4; ol 5 5l

<l 6T

S slaShs xSolul 5 il ey 5T ez
TJAXT plus) cébpdbl olKiws 5l sody ladiges
28,5 eolaiwl (X)L Stable Micro System
o oobel e e Ve xVex) e olal b OIS sloaskas
Rumed-type 1001 Joe) s Jlxse 5bsSil )5 e 3
£ oo 4ol § ole a0 Ve les (o (W sl
ME 8l Ogp 5l Ogesl ol j0 ol (6,laeSs celw
Foshen 398 Bas g 4l p el VIO B9k Zeey
Oloeds oad g pSoslail (g9, mSTas g W T oolatul
035 )T gt a3l

O 098 b9y (o
S J8 5L IS sladiged 58 kd9n oz sl
<sLlo Spico Company DSC-100) 3l 8l o,
3ol eolawl el 41> )JLJ oKl & jamme a5 (L
L 9 oolazwl ,JLJ st.g WSS )5).9 ksl:>l.> Comnd

2 KD bglie &5 85l g clagyl 5 Syl IS
5 ot sl Sy dallae 5 O Sl Cueglis
A3 Jpame Congllae 5 4yl CohS i b ol o
3 L iz o) Gl Cez o wanS S pas

By Jlo o5 Jpad b g 5985 (e S bl

W rg; 9 Olgo
S 5) S yog imgh cpl yo eolaiwl 050 olge
S o) clegpl g Jemdle (o)l cols (Sss
Ll S5 28,8) i Lo S5l Sogs
S5 55 5 POPR) "l b sl L (il
Ho)l§ =53 Sy (ade csle (JSNE oS ,0)
e 4 08 e OIS adg cg ol g (o0l el
AEPWESPPINIIRIRIS \IIE AR Y

10 P 5,5 asye YA G j05 oy TV
lgimsy by JopmedS Sy duojs IV g i Go o
By Hleyl &858 e Jb oiws jo S asye e
AsbS 4 Guleas 5 Sjas dezls ol (oln! eole
Ao yo 55 a3y padibgle 5 Olwl Caz e e
Ve ondS slasm el olfiws 5l Jgame @55 sl
Lolse a5 (09,500 ¥o) 53l b 51,3 Jaa> (ly adds
A28 Vo a6 A e g Al ol (A)
03uel (B) bolse a5 (9,50 Vo) &5l b &l)d Joa>
B) 5 (A) balxe 4y pgo dl> 0 o 28,5 alowl i
3,5 ALl 5 oS IS @ Jeredle 5 Clleg

5,5 Ao, B+, O PGPR placisel —all
placdgel 0 cdlogpl a0 YO + Ol dus o Yo +gS1S
+ ol X Ve 48515 5,5 wsy0 80 +os,0 O PGPR
oShg oliws b (o wdll) o)l50 a5 Jgdle aoys YO
oSl (T25 digital ULTRA-TURAX- IKA Juw)
A s Oy 50 2l gedael 5 00,5 (gen (o]

OseY9ed £5 90 5l e aled gmVgerd A sl
FogVe Ve Gho slacas 4« g €« subays
>0 ¥ ko b as B) 5 (A) slboxe 4 vsyo
a8 wlal oy sansts o5 sl
los ;o 5 Jie B 4 baaiged (s (59,5 by 0
3 o diged 50l (6,lugS 4o Yo e 4y dilo

b 5 ool gonding agiegl] (sloadyg 1o B 5l o>

! poly Glycerol Poly Ricinoleate



\FA

Y oslosds A ol AVAA Jls (2108 29buo 5 pole 13 559195 9 kg

By lefy T 5 T i S e,
on sehied byles (S0l duolie sln g Al
il gl 5 S g, bl s (355 i
3 oolazwl b ool oo gas 5265 090,85 oolasw! dusyo 10
3yl e,y sl als plowl VA a5 SPSS 38le )3

A0 5 oolarwl YV £ dseus Excel l58le 5

& cadled ol a0 b

33,5 0 odaline (1) o (WHY)) UG [ a5 j5bylan
Ol dops Voo cdile B pgdaal Oliee I L
ol AT lisSay il Ll Jpame ol colld
Wog dald Lged bl sxe US| glls aaiges
Sl ey Feoog Ve s ey (P<e/0)
3 Ogedgel slacdile Jitwe J1.0)l5 0929 (5l gne
Bl Dl 5l iy Sl el Cdld Gl L8
lige Ggr¥ged 93y 53 S

(«Jn
.3 Q4 B s
'3: 10 L IETTCRS

(Js=le) &

GO slos jlagds ol 5 oilw a0 0 J)l> Cepum
IRWENACRGI ERN K g - EAT

> b))
ey Jelodan s peluln baiged (o S5)
ladiges (o (b)) 285 )50 (2ldE lge sla g
gy o | adgl (higel aS (pw QL3I g
L85 Oygo ahi O Sigan yge;l 5l eolawl b g
8, 2l quabog e o 55 Lol 3 0,0 (slo sl
Voomle ojlitel 45 wsgy (IS Bpdy 5 (Sles o
590 YL O g Fdend ) Ll aS (g 5k w5 0 )

.(Mahdavian Mehr & Mazaheri Tehrani, 2014)

Sbol Juloxd 94y 5205
90 b s olad 73k B o ol Jdxigas o
ol aajm a‘).o.ﬁ LY u}‘"“lﬁ"" S 9 u‘)o E)LM‘ )9..5[3
Soy il ol bl LS5 Y 0 Lagyge)] soled .ol ploxl

a a
a a
b
'
Y- Y. €.

</

(w2,9) Jodlo

(@) a a

.0515“:“‘\”' a a

. N7 .05)1“\"

; >

- f

Y

=Y

EARAS

3

Js Y- Y- f.

(o y0) cdlog |

cAlogpl 9 Jomdlo cilizo glacdilé gl> LD 1o o udled il dung lo — Y i
il oe 2,3 A0 liabsl ma (o o pixe e OS] Kby et H 40 aslie By >



154

e Cangliie 155 831051 g ST slauid Galo ¢y gmm gl S 51

O 0 s Dol g e3gaiST alEl Wy, S
Lo sime BT Jg 0,100 0529 00 Lo (sladiges
30 Cugby o yiiin (P</+0) 050 0 000 dall &gas
Pe Jslle aedsdl & Ly 5Szss Sl gl
Jedle pgmadsel @ bgryo 55,5 83l0l )3 5 wo)o
Ol (eS ol g0 5o )3 g wdlie weye ¥
A smsz 3 Sl ol slaaiged 4 bgyye Cugh,
S5 55 cashy al3l oyt s oyl gy
50 Clogpl as o (iali8l L oS 00,5 o caslive (V)
Wbise Gl bages cosb, I3 Silal g0 e
@ by Szss ol sl jo cagb; lade o plie
oo 3SR O3 50 g 0,0 Fro ddlognl (ygandsal

Abl g oy Ve lade b cdleg !l 4

d

4o L:aJlGL; Ul ‘Sll.'xé olae yo aSyl aaxgily
2 Gk ol il of cllld palS cex
el 39290 Ol Qo0 Vo Jlaie o g Al g ge,®
G oo, Ve b lediges (o Gﬂ Codled e ili8l cde
Aibge pgmVged j0 dgzge Ol oy e
O (o lasien plesl 5l an &5 a) e laia
olBl ol b (IS glaasd JeuS g paen laJule
doyo Foocbale o of cudlad liae 5 ond IS8T il
el 4l GalS Slegnl g Jodle jless 5o 2 )0

Cugb) ol s
a5 apd oo LES (ARY) USS )0 Cagb oy s
Sl a5l b ol s 5o Jsmdle ol Lialidl b

a
¢
c '
v. f.

(we39) Jgidllo

(AN

B sSee
% Y0 u O9See Ve
3
N
3 e ‘
3w
;xi: e
. \
2 < 1O

Jrs A
(&)
. B g, Y
3" 14 mosSe Ve
-
r SR
3
S
s
3

a
b
e
f ‘ d
e
f '
‘ ’
s Y. Y. €.

(o y0) cdlog |

Cdlo gl 9 Jowdlo calizo ycdale solo WML j0 Cagb ) duoy0 (1Kl dung i - Y JSCo
Bl e 2,8 D liabsl ma (o o pixe e OS] by et H 40 aslie By >

Cagb, 5,0l a4 Cod (Brae gl 5 Jedle
) .. . .
Oolo3ye Do [0 Cugb, laas doay g Wiyl (ol

! Knead

AV Sl sl slodised 9 Sagly liee ey

S929 4 Oles |y ggose (l Cle ol s lanid
g ol o IS sloaid YL e iwgoo] (sloog )5
(e ol Cas Cughb, ;mh} Cols



\Y-.

Y oslosds A ol AVAA Jls (2108 29buo 5 pole 13 559195 9 kg

Bl st diged 5l (6 i Cugh) ladiges

a8 emdgel Gl ol Losadady OSE o
Sysbar 355 by (lalf bjlad (s (lie (S
Lgos )3 55l0l g0 10 0 |, SBw (lie op )5S
cals Sdlogpl 5 Jewdle yommdgal duojo Foo (ggl>
sanlice aallh Lged 1o (Buw Glime o yies a5 Jb o

YV JS8) w8

() a

Voo

Jyuidlo (8) (s

abc abc
abc ab
I||l|| bc

gl anolie jo ails ewws)l Cugb, (5T lade
b W s o llagil 4 055 e oaps Jstille b
& bgye (Shy ol a5 o) 1) (g Cash) (5)leS
eVl (oS 39 bl Ble Gl 5 gs
Cix g 2D Gl S sl als b (S gk
WS oo o Gl e 4 mdan Gl Cledy Cugh,
s Bitaraf ragh L cosb) (egatyy Job mbi
ods ey & Ll sl calhs (VY ) Ken
sl 3 odliinl b Siseisy 5565 @l IS
oreSogdle g Ge S olh

B g ol
Hege olej

bc -

J=s

€

—_
9

C.JLngJJ' (g) saabw

(w29) Jyiuillo

W s Y-
§ e ¥

(s 30) Cdlog

S (ladiged it 1 clagiyl g Joidle clio 7 gl 3l (el duny o gy s Y S
bl ge 2o )0 A Glicebsl e jo jls pixe e ST Sl g o 0 alie By,

S8 g0 SVgame ($35) 5w (a5 caely wush,
55l 90 o g lo gire pas e 4 Lol ragh o
09yl e sy oo Sl Cush, (5l o Gld
cleprandy 5o Sl 5wl L LLI) s cdl i
(Ve N) o)) Ken g Afoakwa LLs )| pen )0 09 dalg>
Mg ulps ksl Joo il Jelse a5 wis S oo

Vb Cugb, Lis 4 Gl | el (nl e

Devereux, Jones, McCormack, & ) sls cuws o Jl L
Sl 03ls las sasie slaimgi L (Hunter, 2003
ol ) B e (PGPR) placidgel (yog58] oS
09958l 45 0503 o siwgh Ho (Yo oY) Franck .aes oo
Lis 5 oir Spols cle 4y Cygb, il SluS s



WA

v Caoglio o @lyd 53105 g (AU Glausd ggl> oy gumd gl Cans i1

w9d Jeden
S b s S omalia (1) S 3 a5 sboles
slod e ploy 55 2 50 bjless & Jytdle (gendyal
Ol38l Wigy ol el azdly ol i3l badiges plos g (glac
Ogendgel Qo) Voo e b 59,500 Ve l)d S5l o
doye Foocdale o g o0 il sy sl Jetidle
a1y ol ol Jebs sl 48,5 095 4y s 2l L 5
Gl glod (g iy a5 dged cvaline (F) Ui aamgils
b Jsmille las @ glete Gialel slagle; 5 p0 g
0 YYIY Gloo b 5 SaeS ol d a3kl jo s o Ve clale
s e 25 Lo3 205 45 o il o5 ko
Slos (w2 S e Bl oo S35 e o D)3 85l
Osedgal oyd (il L a8 005 o svalive g0 (gl
Bgad & Cowd baiged b sl glos lie Joille
Syt Joged itz gl (rizmen ool a8l Rl sald
255 Osdsal e GlaliEl b 457005 o canlin ]
5 48,5 093 d (sd5r0 Vg, AT e D 53l 4
Opmedgel oy Feogil (ladigas 15 ol e it

Bl se Joidle

vy (o)

i)

3

i r'

]

ljz‘ YA —— S T

O3S Ve

Y5

Jys Y. Y. f.
(3o y) Jagudlo

A

(gd alaol slod

S ey Sl medioed 9 oS byyie
S Oyt uld ol wims e 18 il | CHSS
Franck, ) ols cond g g ans Ll 4 1) badiges cida
58l o5l 56 (o1 +) ) Sen o Shourideh (2002
o 9o ) Gdeal (o038 s 5 S e
ool do g Voo gol> Aged a5 Wio S o g Wisly 13
sopdle dls wald Bged 4y Cumnd (505 (e (e
Lole ol Bl gwyp j0 il (ubize oyl
el el S5 A o Alie soaS ot
Lee, Wang, ) wisges sddlive il LT sy 50 olie
Raoufi «ély gxw juals pgas,s (& Lin, 2008
S (Y+\Y) Golmohammadzadeh JFarhoosh .Tehrani
> 9 B 2l 55y 1) POPR plasadgol 5 F (933
szl o Ll ols 13wy 0590 (g (slIISLE
e i pliendgal 9 Cogbo Gl Glojen SRl L &S
5 ol Glgime il 1w adl zals ¢ Sesio jobas
Rl ) e e OIS Gales 5o pliedsdl

el ety placdgdl

YA ()
Y&
'—
] 5 ¥
v
Oree Ve
Yy
Y. ¥ f-

WS RN

A
\kd
Vv

J5s T

—— 595 ¥
9SS ¥

Y. f.

(w0,9) Jszile

Joillo ol OIS 098 Jdgp (Fabirgd Gluoguas wig, -1 S

! Tagatose



\YY

Y oslosds A ol AVAA Jls (2108 29buo 5 pole 13 559195 9 kg

slabes jo SICE IS8 Laio U5 Jyies 4ty 35K
) syz il e oS3 slaye b Yzl il YU
sboo )0 58 oy Cald Ao g ojlails ploas o»
Jetes ey plidsal &Sl b 5 a8 5 Fle VL
Shd @i el g 3500 (27 Abwgm 5B 0 IS >
ol g WS oo xSslr opelsT LSa5 5l g oad
Glaadly Bl Jie ML oS Al 9, Wlgi e
Jdle baisSin el ogas ;s Jhogi onl 5l Jol>
alie S8 L3 a5lail o cdlogil g o3lail 90, 4o
o L (Kempf, 1958) sg o Kty 500 gl
u.cl: 6)t5uO3)o LSLKDA.»}».J 9 O.L.i)r:)jl.o f°5 d> 50
93[{[5 5)5 6YL g_)j..) alag; ).:‘)) L &_A.ABLCLQ bl?u‘

Y
(o)

—

©9d bl gloo
—«
<

S A
095w Ve

Yf

Jss Y- Y- g

(a0 33) Jlog 3]
v.
VO

Js

531l j0 00,5 o sunline (F) UG jo a5 jgbjlen

Vo b cdbogil Gomadgal olie G238 L 55,5 SIS
ol aily Lkals wg, ogd lanl sl wsyo
Ogdgal Gl b 5SS lyd il o oS J e
30 el a8l polEl Lo cpl dsye Ve U Cdleg !
a0 Loy 55 m g oudipugSiae Wi, ol doys Fr il
w93 gl Led eduglin b pizman .l 0w, Lod G
ol Las wo 8 ssslie 35,5 I3 Elal o
Ol el 5y, (Rl gd slesl sles e iale
Clogpl gmadgal oo Yo L giled o rals
dlia jo ol pogdle allbioe (nple 5l S wgmone
Olie (ymeS 5 Gty raiged (alod oo 5o (S
PSS ol sl o ) Lge a4 Gl JWI
Ol 3l el 0aiS 1 s ol 50 De2ge Hlislu ail o
Gl ol Sl (San g )5 e OIS S

Y. &)
9
3
9
3}9‘“ RN 2
a2, O9See Ve
).
Jsss Y- Y. f.
(2o y0) cdlog
@
e 0950 Y0
095 Ve
Y. Y. £.
(o0) cdlog 3|

Q‘)é o 3}|.\3| 99 4o &.A"-A,)" 63[’ ML &,:33 J.a..‘?,;.a ‘s’.\mugo ubaow Y3 -¥ JS.w



VY

e Caoglio 1 153 831l g AN Guid Galo ygmad gl Cond ]

5 WS el S8 pelnd (uiislesed slaiSTs
> Blies Blo S8 gladiges 4 o 1) 550005, )
bl a5 b easlie pabgilhe Sl (ouyn
pebgyhe Ll Jedle 5l sladiges )3 cadians
w3 oo Ol glie (o) O Sy sladiges alie
Sl ol b (ol (SloaisS 1 el Jiillo oS
0392 5,81 alie pabo Ll Jomllo ool 8 34y parmie
ot of i nlple oyl g5 cebl g
e pab p (L5 )obar 5 Conl (egian sloosiiSn
Dehkhoda, Khodaiyan ) oS’ e ol galig>l il
S wed L, S (émail, & Movahed, 2015
857 il Il o959l b s Al il e,
b Jsiille dlie g adls JyS cladised & Ca
ol )3 Joille jo 1) (S onl Gogosthae Sdlegsl

a0 oo lid Cdlogpl 4y Cond e dale

> 0T s
gl 5 Jymidle 556 uilyyly 50T s (V) Jgaz
OLis S diged b anslie )0 cw o Sy 0 1,
O gladiges LS Gipdy &S wizie wedee
5 Jowdle gleoassS oyl I eolanul L oadadys
Solay oaisS p iyl cdale ol L Sdleg !
sy P>e0) sl e plas 1) (ghle g
Sladiges ) a5 ol Glas ol & > sl S
ibor S &ged 51 Sods, Il Lo les
o3ls Lo oy S5, b S Aiged a4 shitel (i
ol aliwe cdale b Jondle glacdale duslie jo 5 0l
Joidle ol> slddiges a5 598 o0 canlive clogpl o
Cagby Ol sy oo Hhaia Wisgel S (g Ll
Dot el 009 ke S5y RelS e cdlegil (YL
13 i ol (gloog, S adls aSiyl Lods s I Ly aSs|

M > S529 2 Byt yil (o) 2 o (52 iloo dumliio - Jour

&S el S osd LS, by slae ;5 e
Joedle
MR & FINFE. /- 0% AR e FIYYE. /- f Jyus
NI FYOE [ f° BT FE " dop Y-
FYE /Y YIAfE- ) = /v o 5C sy Y
AAE IR YIPEE /- \EAE I VY- aoys ¥
Cdleg s
FIvak. /.y FINFE- /- 0% AR FIYVE- /Y Jys
FAVE /o YAk /o I Y0t/ 00" doyo Y
AR e YL/ © \AREIRR I aoyo Y
oAk Yoot v Yeoxte /o B EN aoys ¥

Ablge o0 W Hliebsl mlaw jo jls pixe e WS Sl ygiw ;o 50 alie By,

sanlice wals g 1o rw (ljme o yiden a5 Jb> 5o
WS 49,500 Vo 3 55l b glayleas jo 00,8
osne Dolds Gad e¥ge b £oi 90 o )0 vald
O98ee Vo 8L oo jless 5o Jg .(P<+/-0) cusls
csls ole Qlﬁj‘sc (P>+]+0) 540 )losa;u ) VES Y
Lo 5 Qi Cools cde 4 cugh, L3> LS 5 &S
555 o N gamme (85) Pw bl el Cugb,
el 5,5 S 4 Cad 5SS Ol U5 ke
5 Jsedle 5l oolainl o 5 oo Jgame i odp
slod Ll Crge (S (V90,8 )0 Cdlog i

& S Ao
OseYgep 4 (Ul 5 Sdloginl) (gmndgal (093]
ool 5o Casb) woys Gle Rl o (DS
Cusb) ©iz Cools a Gl e | ol nl 50D Laaigas
g5 90 o ol o Wl Judgrame slaog )5 092y 4
ool ey 5Ll b oaslie o eaiiS oyl
by cdlegnl 5wl 65Vl Casb, lad> ool
Sesliinl adlbige syt Cusb, IS cod)b
b rels S8l St (e 45T 005 e gl
oialol 90 o 50 1) (i (e ykeS 4S5 5k
ol Sdlogpl 3 Jodle aojo o gyl Dges



VY

Y oslosds A ol AVAA Jls (2108 29buo 5 pole 13 559195 9 kg

Sy Lkl g 0g JyS sledised 5 Jsialle (ool
Wog S8 sbediges 51 5ids, oadlend sbaaiges
4 polie OIL wdgs )0 by T aazr gl S jsboa
(g Gladiges  (Soigles, (elen s Ol
5 et el Sl sleanld sles Dy
Slslgiags o Oyl pslie OUSS oleers

Sy o I (6900

ol slp Jedo (n e cash; Qi a8 0sd 0 gd
k-).»S/JL».A :\MLM .w‘ céy ;)50 le.m) L wsl.a.o
Looadady oM sladiges ;o cwx sl Sy
alo Hlas cdlegpl 5 Jywidle sloosS p s 5 oolazuwl
oaisS oy s cdale 201580 5 bodisS 5l 3429 45
wllas gyl e ).,.,L, oS Bpas IS mpd o
slodises 0 (IS Bpd ogls gae pas o8 e

Bgad &y late sLaal (i by lae [laisl oad e

&bw
Afoakwa, E. O. (2010). Chocolate Science and Technology (Vol. 1sd edition): Oxford, Wiley-Blackwell.

Afoakwa, E. O., Paterson, A., Fowler, M., & Vieira, J. (2008). Characterization of melting properties in dark
chocolates from varying particle size distribution and composition using differential scanning calorimetry.
Food Research International, 41(7), 751-757. doi:https://doi.org/10.1016/j.foodres.2008.05.009

Aliakbari, F., Asefi, N., & Yeganezad, S. (2018). Effect of Gelatin and Corn Starch on Hheat Resistance and
Sensory Properties of Milk Chocolate. Iranian Journal of Nutrition Sciences & Food Technology, 13(2), 99-
106. (in Persian) .

Beckett, S. T. (1999). Industrial Chocolate Manufacture and Use (Vol. 3rd ed): Oxford ; Malden, MA:
Blackwell Science.

Beckett, S. T. (2000). The Science of Chocolate (Older Edition ed.): The Royal Society of Chemistry.

Bitaraf, S., Abbasi, S., & Hamidi, Z. (2013). Production of low-energy prebiotic dark chocolate using inulin,
polydextrose, and maltodextrin. Iranian Journal of Nutrition Sciences & Food Technology, 8(1), 49-62. (in
Persian) .

Dehkhoda, M., Khodaiyan email, F., & Movahed, S. (2015). Effect of isomalt and maltitol on quality and
sensory properties of sponge cake. Iranian Journal of Biosystems Engineering, 46(2), 147-155. (in Persian)

DeMan, J. M. (1999). Principles of food chemistry (\Vol. 3rd). Gaithersburg (Ma.): Aspen Publishers.

Devereux, H., Jones, G., McCormack, L., & Hunter, W. (2003). Consumer acceptability of low fat foods
containing  inulin  and  oligofructose.  Journal of Food Science, 68(5), 1850-1854.
doi:https://doi.org/10.1111/j.1365-2621.2003.th12341.x

Franck, A. (2002). Technological functionality of inulin and oligofructose. British Journal of Nutrition, 87(S2),
S287-S291. doi:https://doi.org/10.1079/BIN/2002550

Frippiat, A., De Soete, J., Smits, G., & Keme, T. (2000). U.S. Patent No. 6,010,735. Washington, DC: U.S.
Patent and Trademark Office.

Giddey, C., & Dove, G. (1984). U.S. Patent No. 4,446,166. Washington, DC: U.S. Patent and Trademark Office.

Institute of Standards and Industrial Research of Iran. (2011). Cereal and cereal products-Determination of
moisture measure Cintent-Reference method. [ISIRI Standard No, 2705]. Retrieved from
http://standard.isiri.gov.ir/StandardView.aspx?1d=46619

Kempf, N. W. (1958). U.S. Patent No. 2,863,772. Washington, DC: U.S. Patent and Trademark Office.

Kiumarsi, M., Yeganehzad, S., Shahidi, M., Pahlevanloo, A., & Khoshkish, M. (2017). Optimization of
formulation of dark chocolate using mixture of inulin, isomalt and maltitol. Innovation in Food Science and
Technology, 9(3), 73-86. (in Persian) .


https://doi.org/10.1016/j.foodres.2008.05.009
https://doi.org/10.1111/j.1365-2621.2003.tb12341.x
https://doi.org/10.1079/BJN/2002550
http://standard.isiri.gov.ir/StandardView.aspx?Id=46619

) e Caoglio 1 153 831l g AN Guid Galo ygmad gl Cond ]

Lee, C. C., Wang, H. F., & Lin, S. D. (2008). Effect of isomaltooligosaccharide syrup on quality characteristics
of sponge cake. Cereal Chemistry, 85(4), 515-521. doi:https://doi.org/10.1094/CCHEM-85-4-0515

Maghsoodi, S. (2009). Confectionery Industry: Production technology of candy, Production technology of
chocolate. first edition (\Vol. 1st edition): Agriculture Science of Iran. (in Persian)

Mahdavian Mehr, M., & Mazaheri Tehrani, M. . (2014). The Effect of Replacing the Cocoa Powder with Coffee
Silver Skin on Physical, Textural and Sensory Properties of Dark Chocolate. Iranian Food Science and
Technology Research Journal, 10(2), 99-106. (in Persian). doi:https://doi.org/10.22067/ifstrj.v10i2.37969

Raoufi, N ,.Tehrani, M. M., Farhoosh, R., & Golmohammadzadeh, S. (2012). The effects of adding water and
polyglycerol polyricinoleate on the texture, appearance, and sensory qualities of compound milk chocolate.
European Journal of Lipid Science and Technology, 114(12), 1390-1399.
doi:https://doi.org/10.1002/ejlt.201100408

Rapaille, A., & Gonze, M. (1995). Formulating sugar-free chocolate products with maltitol. Food Technology .

Russell, B. H., & Zenlea, B. J. (1948). U.S. Patent No. 2,457,110. Washington, DC: U.S. Patent and Trademark
Office.

Shourideh, M ,.Taslimi, A., Azizi, M., Mohammadifar, M., & Mashayekh, M. (2010). Effects of D-Tagatose ,
inulin and stevia as sugar substitutes on the physical, chemical, rheological and sensory properties of dark
chocolate. Iranian Journal of Nutrition Sciences & Food Technology, 5(3), 29-38. (in Persian) .

Simbdrger, S. (2009). U.S. Patent No. 7,579,031. Washington, DC: U.S. Patent and Trademark Office.

Sokmen, A., & Gunes, G. (2006). Influence of some bulk sweeteners on rheological properties of chocolate.
LWT-Food Science and Technology, 39(10), 1053-1058 .doi:https://doi.org/10.1016/j.Iwt.2006.03.002

Takemori, T., Tsurumi, T., Takagi, M., & Ito, M. (1993). U.S. Patent No. 5,232,734. Washington, DC: U.S.
Patent and Trademark Office.

Walter, P., & Cornillon, P. (2001). Influence of thermal conditions and presence of additives on fat bloom in
chocolate Journal of the  American Oil Chemists'  Society, 78(9), 927-932.
doi:https://doi.org/10.1007/s11746-001-0365-1

Wan Aidah, W., Abdul Azis, A., Roselina, K., & Sabariah, S. (2014). Development and characterisation of
thermo-resistant milk chocolate containing cocoa butter emulsion. Middle-East Journal of Scientific
Research, 21(6), 968-974 .


https://doi.org/10.1094/CCHEM-85-4-0515
https://doi.org/10.22067/ifstrj.v10i2.37969
https://doi.org/10.1002/ejlt.201100408
https://doi.org/10.1016/j.lwt.2006.03.002
https://doi.org/10.1007/s11746-001-0365-1

N4 Y oyl A ol VAN Jlo (2188 poloo g pgle jo 639195 9 oS

Effect the Ratio of an Emulsion Containing Sugar Alcohols and Particle
Size on Thermal Resistance and Some Physical and Sensory
Characteristics of Chocolate

Abdolali Esmali', Narmella Asefi*’, Samira Yeganehzad®

1- M.Sc. Student, Department of Food Science and Technology, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

2- Assistant Professor, Department of Food Science and Technology, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

* Corresponding author (n.asefi@iaut.ac.ir)

3- Assistant Professor, Department of Food Processing, Research Institute of Food Science and
Technology, Mashhad, Iran

Abstract

In this study, the effect of emulsion containing sugar alcohols and particle size on increasing the
melting point of the chocolate in semi-industrial conditions was investigated. Formulation containing
PGPR emulsion, cocoa butter, water, isomalt and maltitol was added to a chocolate with a particle size
of 20 and 30 . Texture, melting point and sensory properties (color, odor, taste, oral sensation and
overall acceptance), moisture content and water activity were analyzed for chocolate formulated with
PGPR emulsion, cocoa butter, water, isomalt and maltitol. The chocolate was compared with the
control chocolate. The results showed that the use of maltitol and isomalt significantly increased the
moisture content and water activity of the samples (P<0.05). Significant differences were observed
between the treatments in terms of hardness of the tissues, which indicated a decrease in hardness by
increasing the emulsion of sugar alcohols (P<0.05). Sensory properties showed that maltitol was
similar to the control sample in terms of flavor and had a higher rate of oral melting compared to
isomalt in all concentrations in color, all treated samples were brighter than control samples. There
was no significant difference in the overall acceptance of the samples (P>0.05). In general, due to the
insignificant effect of this emulsion formulated in the overall acceptance of sensory properties and its
significant effect on increasing the melting point, these materials can be used in the production of heat
-resistant chocolate in tropical areas.

Keywords: Chocolate, Isomalt, Maltitol, Melting Point, Particle Size
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® Epoch

® Back propagation error

10 Root mean squared error (RMSE)
11 Mean Square Error (MSE)

12 Mean Absolute Error (MAE)

! Multi-layer perceptron

2 Feed-Forward
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* Activation function

® Levenberg—Marquardt (LM)
® validating data
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Application of Artificial Neural Network and Non-Destructive CT scan Test
in Estimating the Amount of Pear Bruise Due To External Loads
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Abstract

Pear damage is one of the main causes of the loss of fruit quality. Bruises occur during dynamic and
quasi-static loading, which causes damage to the healthy tissue of the fruit. In this research, pears were
placed under quasi-static loading (thin edge and wide edge) and dynamic loading. Then they were
stored in 5, 10 and 15 days and after each storage period, using the CT-Scan non-destructive technique
the bruise percentage was estimated. In this study, multi-layer perceptron artificial neural network
(MLP) by 2 hidden layers and 3, 5, 7 and 9 neurons hidden layers was selected for modeling of
loading force and storage period to predict bruise rate. The highest R2 values for training and testing
for quasi-static loading of thin edge and wide edge in a 9-neural network were training Thin-
edge=0.91, test Thin-edge =0.99 and training Wide-edge=0.95, test Wide-edge =0.99. For the dynamic
loading of a network with 3 neurons in the hidden layer has the highest value (training Wide-
edge=0.98, test Wide-edge =0.99). For learning (9 neurons) quasi-static loading thin edge (7 neurons)
quasi-static loading wide edge and dynamic loading (7 neurons) have been the best network.
According to the results obtained for R?, RMSE and learning cycle, it can be said that the neural
network has the ability to predict the bruise percentage to an acceptable level for pears.

Keywords: Loading, Neural Network, Nondestructive Method, Pear Bruising
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Abstract

This study was aimed to investigate the best features extracted from images to determine the best
technique for qualitative classification of green tea by using meta-heuristic algorithms. Five different
classes of green tea were evaluated according to the standards of the Institute of Standards and
Industrial Research of Iran. After receiving the images of different green tea classes in the computer, 6
square blocks were extracted from each of the original color images. These image blocks were
transformed from RGB to gray scale images. One-level discrete Haar wavelet filter was applied to the
gray images and 4 wavelet subimages were obtained. Co-occurrence matrices were calculated for each
wavelet subimages and 17 common texture features in the image textural studies, were extracted from
subimages (totally 68 texture features for each block image). By using principal component analysis, 8
feature components were produced from the original features and used for the separation of 5 groups
of green tea. The results showed that algorithms of artificial neural networks, support vector machine
and decision tree were capable of qualitative classification of green tea with high accuracy. However,
Bayesian network did not have acceptable performance. According to the evaluation statistics, the
multilayer perceptron artificial neural networks (with Kappa statistic, root mean square error and
classification accuracy of 0.90, 0.42, and 99.17%, respectively) was the best classifier. Based on the
results of this study, the use of machine vision and texture features extracted from image wavelet
subimages is a suitable technique for the qualitative classification of green tea.
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Abstract

The aim of this study was to evaluate the effect of dietary enrichment with lemon pomace powder on
lipid and protein oxidation of carp fillets during storage at refrigerator. Group 1 of carps as control
group was fed with basic diet and groups 2, 3 and 4 were fed with 1.5, 3 and 5% lemon pomace
powders, respectively. After the end of the study (4 weeks), 10 fish from each group were randomly
captured and stored at 4 °C for 3 days. At the capture time and during storage times, 24, 48 and 72
hours at refrigerator, lipid and protein oxidation parameters of the muscle were evaluated. The results
indicated a significant difference in the mentioned indices in group 4 compared to other groups
(P<0.05). Therefore, a diet containing 5% lemon pomace powder is suggested as a natural antioxidant
in carp diet to improve the oxidative status and increase the shelf life of the fillet during storage at 4
°C.

Keywords: Carp, Lemon pomace powder, Lipid, Protein oxidation
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