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Introduction:Toxigenic fungi such as 4. flavus grow widely in peanut and produce aflatoxins, a group of
carcinogenic metabolites. Aflatoxin produced in peanut differed from the genetic variety of plant. The high
humidity and moderate temperatures in the subtropical Caspian littoral of northern Iran could increase the
growth of A. flavus and the production of aflatoxin. The objectives of this study were 1) to determine the
chemical composition of peanut cultivars grown in Golestan Province, Iran, 2)to select resistant variety of peanut
to aflaoxigenic A. flavus growth and 3) to evaluate relationship between A. flavus growth and changes in oleic
and linoleic acid content and peroxide value.

Materials and method: Peanut samples were used from four important varieties of peanut, Goli, Mahalli,
China and India. those have been harvested from farms in Golestan province, Iran. Fat, protein, ash, moisture,
reducing sugar, AFB; content and peroxide value in each sample were measured by the standard method of
AOAC. Fatty acids of the peanut seed oil were analyzed using gas chromatography (GC, Varian CP-3800
model) with a flame ionization detector (FID) and a DB-WAX column (50 m X 0.32 mm x0.2 um). To study the
effects of A. flavus on peanut varieties, they were sterilized with 0.5% NaClO solution and then one ml of 4.
flavus spore suspension was added to every 20gr disinfected peanut and was placed in the incubator for eight
days at 26°C. After incubation, the number of seeds colonized by fungi, spore production, AFB; production, the
association between colonization rate of hydrolysis of fatty acids and peroxide value were determined.

Results and Discussion: The results showed that there were significant differences (P<0.05) in the oil,
moisture, protein, ash, reducing sugar, oleic acid and linoleic acid content between peanut varieties. Average
values for the main constituents of peanuts are the following: (oil: 44.77-51.26% , moisture: 3.33-3.56%,
protein: 20.02-24.28%, Ash: 1.98-2.43%, reducing sugar: 3.56-4.53%, oleic acid: 43.16-59.33% and linoleic
acid: 25.19-36.84%).

In order to study the susceptibility of peanut varieties to aflatoxigenic, A.flavus growth, colonization rate,
aflatoxin B, and spore production on peanut kernels were evaluated at the end of 8 days of incubation. The
results showed that there were also significant differences (P<0.05) between the colonization rates for different
peanut varieties at the eighth day of inoculation. The India and China varieties had the highest colonization rates,
at 100 and 95.21%, respectively. The Goli and Mahali varieties had the lowest colonization rates, at 81.61 and
89.6%, respectively. Furthermore, at the end of the eighth day of inoculation, 4. flavus had covered the India and
China varieties completely, but had covered the Goli and Mahali varieties only slightly. For this reason,
additional experiments evaluated the content of spore production with a haemocytometer. It was observed that
the Goli variety had the minimum spore production, and the India variety had the maximum spore production.
Therefore, it can be said that the India variety was most susceptible to the 4. flavus, followed by (in descending
order) the China, Goli and Mabhali varieties. Dissimilarity in host resistance to aflatoxigenic A. flavus is due to
difference in host genotype. One of the strategies to decrease the risk of aflatoxin contamination is the
cultivation of genotypes with resistance to Aspergillus infection. Some factors found to be associated with
resistance to seed colonization by aflatoxigenic 4. flavus are cell structure, cell arrangement, permeability, wax
layer and tannin content, fatty acid and amino-acid peanut components.

In another part of the study, the production of aflatoxin was assessed. Results indicated that the India (highest
sensitivity to mold) and Goli (least sensitivity to mold) varieties were contained the maximum and minimum
aflatoxin content, respectively. Results also showed that growth of 4. flavus on peanut increased the proxide
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value whereas decreased oleic and linoleic acid content. 4. flavus hydrolyzes oil when grown on the oil medium
and produces free fatty acid. Aspergillus uses of free fatty acid (oleic and linoleic acid) in form of hydroperoxy
for production of sexual and asexual bodies. Therefore with production of hydroperoxy molecules increase
proxide value and decreased oleic and linoleic acid content in the oil peanut that extracted of peanut with
mycelium.

Conclusion: Linoleic acid and fat content had significant relationship with 4. flavus growth and AFBI
production. it seems, it is possible to control the 4. flavus growth and AFB,; production by Choosing varieties
that have less acid linoleic and fat content.

Keywords: Aspergillus flavus, Direct competitive ELISA, Gas chromatography, Aflatoxin B;.
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Effect of cultivar, osmosis, packaging and storage temperature on quantitative
and qualitative characteristics of dried melon
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Introduction: This research was carried out in order to investigate the effects of packaging type and
storage temperature on qualitative and quantitative characteristics of dried melon.
Materials and methods: “Thashkandi” and © Khatoni” melon varietiess osmotic solutions (0% (control) and

10% sucrose) and cabinet dryer (50°c with low air velocity)were employedfor dried melon production. Dried
fruits were packed with modified atmosphere (polyamid-polyethylene fim, 85 micron thickness, and two gas
mixtures) and without modified atmosphere (polyethylene and polystyrene films). 100 grams of dried melon
were used for each package. For modifying atmosphere, 2 gas mixtures (70% CO,%, 30% N2 and 60% CO,%,
40% N2) were applied.

Discussion & Results:Generally, theresults showed that control samplein 10% osmotic solution keptin
25°Cand4°Chad the most and the least firmness, respectively. Melon pretreated by 10% osmotic solution,
packed in atmosphere 1 had the least water activity. Dried melon preserved in 4°Cshowedthe
highestL*(brightness) and b*(yellowness) valueswhile the highest a*(redness) value was observed at 25°C.
Khatooni cultivar produced dried melon with higher a*(redness). Dried melon pretreated by 10% osmotic
solution and packed in atmosphere 2 showedthe leasta*(redness). Dried melon preserved at4 °Cshowed highest
CO2% and at25°C showed thehighestO2% in package. Tashkandi and Kkatooni had higher CO2% and 02%
respectively. Furthermore dried melon pretreated by 10% osmotic solution and packed in atmosphere 2 and
preserved in 4°C for 6 months had minimum 02% and maximum CO2% in package.

Finally,the results showed that dried melon” tashkandi” pretreated by 10% osmotic solution and packed in
atmosphere 2 and preserved in 4°C for 6 months maintained its qualitative and quantitative characteristics better
than the other treatments.

Keywords: Mangrove Plant, Optimization, Mixture Design, Inhibition Zone Diameter
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Effect of edible composite coatings on shelf life of roasted pistachio nuts
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Introduction: Pistachio (Pistaciavera L.) is a tasty nut and a good source of nutrients. Ithas a high content
of numerous beneficial nutritive and bioactive compounds such as proteins, carbohydrate, moisture, vitamins,
minerals, fiber and other micronutrients compounds, but the most exceptional components are the amount of fats
and especially unsaturated fatty acids. Therefore, this nut is highly susceptible to rancidity, especially after
roasting. Despite the high quality, raw pistachio and pistachio processing industry at Iran, export of roasted and
packaged pistachio, due to low shelf life and drastic changes intaste, is not very successfull. An effort was made
to investigate the efficacy of gelatin in comparison with carboxymethyl cellulose (CMC) as edible coating to

retard fat oxidation in roasted pistachio.

Materials and methods:Five coating formulations were investigated in this study as follow: A) Gelatin (4%
w/v) + ascorbic acid (1% w/v): TGA, B) CMC (1% w/v)+ ascorbic acid (1% w/v): “TCA”, C) ascorbic acid (1%
w/v): “TA”, D) Gelatin (4% w/v) + CMC (1% w/v) + ascorbic acid (1% w/v): “TCGA” and 5) control sample
(uncoated sample): “TCO”.Roasted pistachio nuts were coated by dipping the nuts in the coating solutions. For
each treatment, 100 gram of pistachio nuts were packaged (BOPP/AI/CPP, 80 micron plastic bags) in triplicate.
The physicochemical analysis included measurement of free fatty acid (FFA), peroxide value (meq.O, kg’
", hardness (N), moisture (%) and the sensory evaluation (texture, rancidity, taste and overall acceptability) were
performed on coated and uncoated pistachio nuts stored at 35 and 50 °C. The nuts were sampled on the 0™, 1%,
2" and 3" month of storage. Data was analyzed using Minitab 16. Analysis of variance (ANOVA) and general
linear models (GLM) procedure wereused to compare the mean values of each treatment and Significant
differences between the means of parameters were determined based on the results of the Tukey’s multiple range
test (p<0.05).

Results& discussion: The results show that the peroxide value increased with time in coated and uncoated
samples. However, this value in gelatin and CMCedible coating containing ascorbic acid was significantly
(p<0.05) lower than the control sample. At 50°C all coatings were less efficient in delaying oxidation.
Theminimum peroxide value happened in TCGA sample. Using gelatin and CMC coating containing
antioxidants, especially the simultaneous use of both coating materials, in preventing the formation of free fatty
acids were more effective than directly addition of antioxidant agents on the pistachio nut surface. In addition,
there was a significant difference between control samples and four other formulations. TGA and TCA samples
had significantly lower FFA content than other samples, but there was no significant difference between both
samples (p>0.05).FFA content of TCGA sample was significantly lower than other samples.The highest
protection, according to these criterions, was provided by gelatin-CMC coating containing ascorbic acid.The
control samples exhibited more bitterness and off flavor than the coated samples, seemingly on account of
chemical reaction and second products of oxidation content. Instrumental and sensory hardness of pistachio nuts
which were coated with gelatin and/ or CMC (TCA, TGA and TCGA) were significantly (p<0.05) higher than
control and TA samples. The highest hardness was observed in TCA sample buton the otherhand, uncoated
sample (TCO) showed the lowest hardness.The effect of storage time on hardness was also significant (p<0.05).
Hardness in control samples increased during storage while that of gelatin and or CMC coated pistachio showed
decreasing trend.The moisture content of CMC and gelatin coated pistachios were more than control samples.
Statistically significant different were recorded for color of coated and uncoated pistachio nuts during 3 months
of storage which score of color for control sample was higher than other samples and lowest score corresponding
to TA samples. In other words, use of ascorbic acid lonely or in the coating matrix caused reduction of sensory
evaluation of color.

Conclusion:The results of this study showed that edible coatings based on gelatin and CMC containing
ascorbic acid protect roasted pistachio from oxygen and delay lipid oxidation. Gelatin and CMC coating
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increased instrumental hardness and sensory firmness of pistachio but provided positive sensory preference
compared to the control by protection pistachio nuts against lipid oxidation during the storage. Therefore, use of
gelatin-CMC coating containing ascorbic acid as a commodious coating has a good potential for reduction in the
rate of oxidation and subsequently increase of shelf life of pistachio nuts and probably other food products
containing a high lipid proportion, while gelatin and CMC edible coating did not adversely affect ontotal
acceptance of the product.

Keywords: Edible coating, Lipid Oxidation, Pistachio nuts, Roasting, Shelf-life.



Iranian Food Science and Technology

Research Journal \ @x
o 4

Vol. 12, No. 4, Oct- Nov 2016, p. 428-437 s e !

Olpl @18d gluo g pole Gleedrgsy 4 pid

i FYA-FYY .o AFAB ;LT — 0 oF o ke Y o>

Cosls (AS Sls gy iy O g b 0 Bl lapSs 08 jomo ST anlllas

29 5w 5Ll o8 1 5 g gl K5 g e

Fsdemms Lo aess LT W eslide desms g,k 3505 5 5 gema “@L_o sl

WA/ FAY 5L s 56

HXWES

Cwlo u_a..f C;l.._.o9..a_> = (MPC) )...w W) Lza.l:u u,«.f.:a).: 9 (WPC) W) Lz..l.u poe) uT u,«.f.:a).: (2sc éma.‘ca?.\m )...JL ‘wtba).: u)l 5
Olej 5 sl (sadigas & w31 (29381 loj ema 331 Jlado ¢ g S5 cl Hlae (29,500 SUnoliglS il S o 35T (g9l STy
oolew! MRS-LP Agar 81,8l cuiS laso | Sy @565 5 udlond] jiSTostitn (Sloossy cubld cwyp jolaiods gy yusito badiged (5,laSS
Cpgp o i s O pig g ¢ ope kowo il A5 (6503l 15 A joSum g piimeds g (il (O] (610 SS b b it dunl lise 3,5
2 Bges )3 Sl dewgs oy (P 140) 391 5l dne Sgmg (Slooki; bl jlalisl il 5 w3l ko 5 (£S5 Gloj eaad 0 Lardss
sl il e Ol ()M byl oad Llis iy Ol (g 51 ()RS5 g0y95 (gl )3 dgr i A 039381 gl ygialy I o 35T oS
s Ol (al58l ) OT (g crd b bnysiS1h b 3l iy ped o Lol (595 (651050 (5090 ()b o &Sl )3 39y Lo ST
i j5Smny Gialidl 5 ) L5 i 1yeS1h b b dugliio 53y o0 Laglis (355 4 3 (LS 40 jeSny (g -8l 2ol (lojygse
u|9_:u_A 4)[.....4ol.»91§ u‘dl).} pJ)JI 9 ).A.M\} [ Ja..l_u U’“':"B)" O Ia..Lu ).A—AJ ul u,a.f.)}).) () W ]o91.’>bo )I a.)l.n.....:] l.: 4{ .)I.) ulMAJ Lfl'{ c.:l.u ..))I.)
Al dgat |y purlSY (865 0§ Sullosd] piSlgddes ol Sgngn (Sloosss Cubll 5 Sigm aw Cusle CudsS

5295550 3lixobglS il o Slooss; bl ¢ puallon! ooy b i «Sgmimw Canlo 1 505" G019

[(Patel, 2011) sl Lg);;,:;{,fw):w; Comj b 4 o Cawlo
(HE ) & il 4298 9 S Srme (2T o al38 L
Slojg oLl wadgwlyd slalic ;503 plo 4 g [Sles slalic
Lol s 8laio glli & s clalic " Sloe gl izl
ol 093 5l Loy elys wsl lie @) 5l S & Sloj
WU plodsan pSl Sl )3 Ssmgn lodyglp ains e
S Samgn Ngye sleiy [Rlas (olie @V game oy Fold
o SlassSen 3o Jsbio b o ol (gySn Joo
OgY 08 )3 0jgyal 9 1S (o0 Jlasl (o p (shda IS 03,
g o 03wl pud (6 post slrod)glyd ogas s dalic g lag)ls
93 yiShokiay 5 (woluwleiSY cla s (Charteriset al.,1997)

Wi (6 ped glo03)51,3 ) olil )50 Sgmgn Jgore 5
3 csilon ep o JgyadS pralS Lo 8L (ol oo sblje |

5Bioavailibility
6Functional

-

LV R

Lt olalic godoc 09,5 ¥ 5l SO od Y quame gy

OS5I QP (peS S (o 3l (2l @) 1) Jol &S
asdly sLanil (¢ yws 03,918 SO lgin |y o3l Cowle VAAY Jlu 4
obolsSY (S 93 g pd (SN e I ol
() 3,5 (Byme usbibger ugS s g sl g S )y
o 5l ladas (o))l L oS 5 b Jgmame o) (VYAR

239290 (ghna dlgo g aipeling Adl oo (Gae Slge g Laipmelisg

4&.05)‘ s‘\#oj)‘ oKl ‘d))ﬁw 0aSisly ‘GL\I—
B3 olXuisls ng)")st.'S 00l ‘@‘J& eL..a 9 F}‘l‘c bj)f ;I)ISJ S R

RS
(Email: m.rezazadehbari@urmia.ac.ir : Jsus ssiw g — #)



YAy O gy ooy blis (gl ¢ 25€ deowo i b andlla

Sor 9 92 SNisn St el Jel (g085x8 Blsiny 03
Jlasl slssl Uy (Gaucheet al., 2010) 355 o0 b gy
30 (S x5 (J9Kgo Lo sy 3l (nl b (55
U adlbe ingis ool jl us (YUksel&Erdem, 2010)
Fomo (i (g s dw 59l bgle S lojen (3959
Slisizrad 5 529,500 iolisls il w31 MPCy WPC ¢ 56

bl oo Sgmime Cusle (&S (el [ ool lite

L iy, 9 2lge

WPC (ZYY) canog)l (Llo) iz poyl <8 55 51 2 ZVI0 5o
S J) e oo g Do (LS 858 I MPC (75+) 4
S amgp sYC-350 45 5kl .0 4 gy Wikl Scharlau
CHR-HANSEN ¢ i Sasles 5| B.animalisSubsp.lactis
29550 Jiolgls il ol as g luny B Sl
;I MRS-Agar 5 4__.il)3 Ajinomoto s, 5 jl (ActivaMP)
0,5 dps Merck 8y (S les

Canslo 5Waiged M5 b,

b b (e &oo g WPC MPC (59 oS5
ool b ol (slie g dd 0d50m JolS MBI B g 15,5 0338l
).a._».} HJ/b]ﬁ e 9 Yo e );.)Laa » WJ)JT A.tbdu?o; )] d)‘,\:u L
&S a3 0,8 ile do 3 B lod jd el ) g A 03438
Vo o dy a8 il dnyd A (glod jo ladiged ol p> L0
4> ¥ sled 1_:l:u)_m g 0b 0 y9m0b p)5 Ol plas 3 4idd
Sl YO byl B )b 4y jlod o el g A8 il ol
A FY oo o celo Y0 e 4y (6180w 5 000§ e
12k 5LaebislS il 3l o)l 2o i 5 plosl 51,5 b
ladsgel b e 03938l ladiged I (S 4 (gl iz ygtly Sl n
555 Ll > 25 L] 51 T 4 pmali gl 3 U &5
Wi S oy S il 4oy ¥O lod U g 03 y5tmwl Vb p> o
olyo & 0355l €8 1 Joull g Bl Sigmgyn g )kl e
039581 Livasigas & clinlojl )b b ollae jLsolisls il 3 a3
$alS b plol yeSae bl Billae 5 (g)lS e S 00,8
2 g Nad ()l ol 5 ol as 0 ¥ slod o cunle slrdiges
HB)S 18 byl 3)50 VY 9N N (slajs,

B9y pdplie S99 (s (ol s Sl 0g) ol
(Christopheret al.,2009) 1ib_»

LocSigncsn Jl Ol bSigman (Slokj & SaS cax
21t i llacSisn (6 pdges odlitul 8y S e LS 5 L 4
500 Byae jols lag Sl hug & wiws an LByl
! g 039331 ol 4y lags il s g by Gl ca A5lg e
Mt (5595 gie L g (605 gte g Lios oS 5
Sl doed e fomo )= dome WAV (K255 5 b (59,m5)
JSdite cndito Jlon 1)Ly S 5l Bias g ol LwlST s )
e g ol S35)sS 9IS GV —gial)] el slaasly
O39S dgm b ESYE gyl &S (g~ s (nSdieS’
Phillips, ) 558 o0 Sl Conlodds Juato 59y pwo0; 4 pSoxe
A5 Caslodls St e 51 (elb syt (Williams&2009
LocSsmon Slo ok 4 9 M8bioo Ssnsn o e &0
(Calameetal.,2008, Desmond et al.,2002) 1S o oS
4 48 2900 0dal Sgmimw Signs 9 SSgmgn S 5
by I3l g 039y )9l slais Sl iS5 g (Sleoks; g0 dlawly
SLol lree 5 (sisie 3l g 1Sl pandgplio gl Jlud |
S oo sl iy ool S 5 Sy 4S5 yas WPC S o
A 0n WPC (g Oljee 29000 sl s bSigngyy A4,
s e g9l o O (AKalin ef al., 2007) cowl Z¥F
o Comlan el 9 (e dlge GoBY oy slacuTgn VU
Al pizmed g ooy ST VL (Sigdsm (5] S
2 BSing ol ) oslital (g b 5 b pulSs s iS5 Lo
)b ol el WPC ez )5 515 ar g 5)50 (238 w235
Ol aon 53 g bl daiog Co s GlalS (Jgaze (6 8L
Ls 59y (Gaucheet al., 2010) 35,5 o Jgamo (5,5 3k
gy S 00le yil38] s YU cpiigp il Jdd & 50l od
Olie dzyp ab dald i (48 SlaShy b b Mg
Sanlier al., Yol eSS o 565V lise 2l yida )9 g
2011
Lagl ndmte 45 3,15 63k sblie mel b g 2ol
Oy ool Blbiee YL plie ol i g mpl polaisl 5 Sles
9 Ol (b udgS dlox jl il glio > 3l Jlo Ve (b
Sl il Jomsl S jUaliglS (il 5 0 351 2290 S84 e
(Sanliet al., 2011) 55,5 o b, &Ylail LSS 4 oo
aieli ol aol S 50)8 LolS 09,5y bl b bines 3l
atpol sl ) el g Sl (onimd (lsiny ol Salisls



1A (T - y0 Foylods IY Wl (] (156 &3liuo g pole Gl s 4 i TV o

Sliglejl g )b - Jyo

Run Block A B C D E ¥
% % %% Ry et
3 -
T
\ Sk [~ o o ¥ X ol
i Vs, VO . o il o=l JF
A\ Vsl \ Ve 3 PIPCIN P
¥ Voo, A . o ¥ JPPLION T
& Vs, A o ) PYPCIOE T
4 Y sl /0 D) ¥ Samly ey
v Vsl (~) ) ) A0 i PO
A VoS, . A Y. 3 Sl
4 Y s, 10 BV ¥ " PIPCIOR PR
Ve S BT /0 -0 . i SR
AR ¥ o5l A O AR oely JoF
Y ¥ ool o o . N oly S
"W v sl /0 -0 A R ety )3
VFE Y S, V/0 o- i somly 3
o YoishL o /o o s N P T
\& Y s,L Ve INO D A PR LR
W - B2 0 O D s i e e
A p - Vo NO . ¥ semnls V3
e Yoos,l, VD o ] gl
A Yoesigls VO o Y o imly
ARl Yois,ll VO N ] PRSI
AR Y oSl . (W7~ o- ] semnls )3
v s, VD D A\ [ R
¥ AR B VIO A AR );:_JL,JJ
2T 0o Ol F el Dl B e BT 12 D e ne pe o 0 e LSS 50, B o Bl o T s tA
S gmg 2 (9 ylowsd

O (61085 b b (5 1

FOerpm Coyuw L @B Ve o 4 (Y) diged p)5 0 29>
Ramchandran, ) (W) 4535 55 odilis ppuw g 0ad o0 xSl
=5 adaly 5l Ol (6,105 o b (Sahan et al., 2008&2009
(Sodini etal., 2004).0] sy

WHC = (Y-W) /Y *10 (")

T 6311 O Jlade (g 0510

a0 ¥ led VYV gy Lo d Sl pp S Ye=Fr 2g0 o
Model UNIVERSAL ) 55 55l 4> Vo o 4y 31,5 ke
kennedy, ) .3 (320 R; Hettich, Tuttlingen, Germany
Py (59 Commasd Mo yd Cygumy yiol)b oyl Hlade 5 (Keogh&1998
(Matomotoet al., 2010) x> )5 duolo o lax

S 2L & joSung (5051
LVDV-I1 ) Al 551 stosSang 31 ozl b (5,nlls 43Sy

2 Syneresis

MRS-LP S Lo 5 BB-12 Kisngyg b jlods yshiias
5 LIS et 7 /Y 5l onlinully coiS aes A3 o3lizul Agar’
Sy o kb by & 00,5 (B8l gy o 740 /Y
(Van de Casteele et al., s 03958 J, o wl MRS-Agar
Y dadges (09,Sue cuiS 1y (2006Vinderolaet al., 2000
A By L g9 81701V oyl 1515 (gt 4 g j1 3 e
Aaidy5e S 5l il oo V dels] 308 585 Jbpe &g
A 02l S cilyyg sy g 0d b Jdiie Lacdy 4y
(2007 ,Akin&GvlerAkin&Ramchandran, 2009)
w5 S|

5 (+1IN) 2S940 s 1 ool b ygpl s () illas

o)l el sho 3y sksl) L5y g (6350500l s b B yne
(YADY

ot Ao /Y g WIS i LY g5l MRS-Agar cuiS bse —)

Uggs



FYN iy 0T g i oo Bdis glapuii p o258 donwo il anlllae

P daS gmg Slaodss p iy Ol GenSan ;56 oy
lodgod ol 5kl 5 Sigmgp (Sleoss; il 1, WPC
o)L g Nadalwlaass ywlwl  (Doherty et. al., 2011)
Sgster |y 68k byl Wl on sty OF slacnSan (29591 (V) +)
Wl s Sl Gloosss  (gwl Lao 3B 5l 5 oaise
sl p3Y ladlsial g iy ol 1y 295 @te WPC
133,555 aial el jl b S 5 o) sl B STsmrg s A5,
1y Ll g iy 5 0023 8lj] anes s b & el
Cyee SSomgn by S e Jole aml )3 g Mad e ialS
WU aie) 5 a8 imop b (Vo+V) o Ken o Akalin .53)5
S8 botd Sloodsj yr odd Balis yiy Ol g oy SogSillgxs's 6
O e ol dy s WPC oS 0in S 0158 aizsly uelo/
Ommed Cuwld bl La yiSlgy ity Sleols ol 38l 10 (65,500
sl > 40 55 MPC oS 595 00y e gty cnl gl b
2 8y apslyicel 9 b Mg el uBan YL e
lood 5 g0y iulidlay oo s ol ped g od il lay e
Gl b e bslsee 51 b s 5 sl 00 e Kgmsn
At Jrol (53500 B Signgn (oot ol ) w3l e
=2 ye Y lasl o3l 1 io Gisliel cledy Conl (See sasy oyl
(Y++V) o,Ken g Bonisch (glaasl il o 3l bwgs i bu)
S ol Jo s ol il Singg ol b b JolS callas
Aoy e Bl il &8 10,8 ol (V- A) o, Ken § Benkovic
by s Y lagdsen) sdg g il clag s

— }
L hEAR
T
T
el
— 1—‘“-—3
b
¢
i
f [
T —
Lr G Voot
[ e
“L"“_
SRS
— |
I — W
—
—
a1t —
! T T T —=
T il S

i o s
(= ey Al3) N‘J‘““

gy (oo p1 w31 Jlade 9 (6,0 ploj 1Y U

+ Pro, Brookfield Engineering Laboratories, Inc.,
Yorpm by s g 9 5¥ o)leid Jaiawl (Middleboro, USA

Ao gl FroaneSiny s pSelul I S bdiges ad (g el
3,8 il am Ve glod [, ln g pSo3lul g s 03 i (o)
[(Tamime&Robinson, 1998, Katsiariet al. 2002) 15 sl

o3l (g lo] Jaloi g 4 05

2 &S 105 eolawl D-optimal oSy 7k i dslllas oyl jo
Oles g mil 9581 e ol ylada) (65918 slaygsl ]
domo bole) smw¥se 8 clo)giS L lojan &g ()10
osly Sbj)l yelaias .d)S )8 dalllas 5y50 (WPC MPC e
Pzl laebl pmaw 008 o 6%in slaJde (359] vy g
SAS 13816 55 5| Linylages musy 5 ool b1 (sl b a8 4o
A oolatwl & asews

Sy (oo Cubd
olej 9 il ks MPC WPC oy gao (3938 556
2 RS sy VY (b BBA12 oo i 5 o5 958
o251 e 5 6 A5 gl A5 gy 35 e e ¥ sl
Foe Ssmon Sloods) 0 @ ine jotar jlalislS il
Coamer Gl sdalino LB Y S5 55 a5 45Slan (P< 0.05)54
o Ylanl 45 il (ials badigad > oloj jgm 4 cSigmg
5 Cele s sl Ly iy St STl (gatal, Lo
Atlioe Sl (39 g del (hal5 Sl oS Sgng
4> SI(Akin&Rezazad et al., 2009,Goler, 2007 ,Akin)
o] B0l gl Wl cdly L2alS lo gy &) Siigaizg Capmas
3y hsbil 3 0ad 555 as 5l lizren dadiges (65 o)
S koo 45 md e i3 ¥ S gy YL (VY efulg)
WPC 151 Lal slodgy 55 Saigmgz (slooss okl il
MPC I Lo o' Gloj ¥ JSb 4y a2 L 39y o] 51 sy MPC
4 olg e (s yid [aslg) o) o3l Jlade JBlus b ogud ool
s MPC by 5w jl aS Sloj.cdl cud Sleods; jlade oy YL
ol w8l (138 MPC s dn o 1 olitl e powo
P48 GBS aomd i (oS rizen b yid (Sleods)
Y Sloossj cubl ¢l o8 plio b s> 93 ol 1 (0l Cons
r8 L 0L WPC & MPC s &8 Jiloj (57 5k 29
Sleodsy bl s il /oo 1 a5 lg) = VY (go3gazme 4D oo 3]
Coud 4y 45 Wdodalin yuisted dodalis ¢ cells
s e gl o stibes oyl e Bl il MPC aWPC
L (Y+3Y) ol)LSen g Doherty .34 dalss o5 Collas  Sloous;



1A T - y0 Foylods VY Wz (] (156 2slio g pole Gl iy 4 pis TY'Y

ATl sl i

¥

F

Y&

vio Ve
MPC(%) WPG (%)
Logt . oStsm sy slde

Signgp Cored 1 owigp Ol 5 S1-Y JSS

Tog)+ <S5 pua » dldas

S TVO
VAT

LD o G 1
MPC (%) Vo

T ]
AFARE-~] Ve
LTV

Ve

VO

Sigmg st (oo 1 JUaolight’ (il 5 jladie g MPC ¢ 058 gowo S 5 1-T UK

Syliwl glagxiSL sleods; cuild g at sl It opl &8 ob
A wl dwlio Ly (V4 +R) o )LSen 5 Seelee .ol $3o
Wald sladiges g WPC (g5lo 02 o8 Sigmgn sbcwls
WPC sols (sladises (g )liaSS VY joy L as mn,S 558
3 ol da gl Gy B dald cladises 3 (o YL Al sl
Osslg0ly 31 am JLpeligls il 3 el &7 (le (slaaiges
Osslg0ly 3 B w3l & aladigel &) Capnd S0 0393
Jds s cwnl (Sen ol pl by lis (o yin Lol 38l wdbadlsl
g (Vo) Yuksel sl o 3l lawgs sddslo] ooye Jlas]
Cslo (sl Sy o SLinsbslS il w3l 58b (gtinej o &S

Dges il 1y el ol oy pbl B

w5 S|
‘QJ)JT 0.59)'51 QL"j 9 L;)l.xgcii OLo)’ )_»l FURN ULMJ Laosls ),Jlj
Oloj Jlite 1 (P<+/+0) 241 jl sizo Cumlo (slrdiges dsdpl 5
3 ol 0 ool LS ¥ S 1 (o)l ey 9wl 295!
= I U il 39381 loj )05 el (sl
bl ol 8l Land ges dt bl loj cusdS L Lol el dnapl
b bl oy (aolde gl 4 (V- +Y) Aking Goler Akin
5 Jlzu gled ) b ugluslsS Y colld aobl s 4 (55155
b o LialS liored pPH « sVl Saol jlade u )y
o)L s Marafon wlaass ol (Kailasapathy, 2006)

uL\MJ )Mu dlﬁ’u‘i’ﬁ)‘ L W) (-;A.C ggﬁyJBf Lgl.bw‘uo » (Y'\\)

N s s el ey *]
RN — e
— T
3 — P
4 B I
S e
: - - e T e
e et
. P I
| SE N o
iy o
~ —
o5 —
v g
3 ® IR e v
Cora? Bl Dl

omelisily 3l S F

. Tt
gl pgisly 1l F

Sl 32 (5515 ploj 9 w3l (39381 loj Jilite 1€ S



FYV iy 0T g o o Lalis oy 0158 oo el axllln

1.5% 1.5%
MPC &

S el

Cud b 3 MPC g WPC «s156 v 531 My 505 = S5
SIS 21NN oy 03 2 (5SS

1.5%
WPC

1.5% o 157
MPC

il el
SIS 2T 59, 52 ol (5555

&l
S 9 23bge gy B 51 6 s e 5 3 gl
Ole) D9y slamdy Cmlo CdeS s )3 pteo (Sl ]
o5 Gl Ly (P<e1+0) 33 e by ol i 52055
cle (A JSs) el pials aes BB ok silulol ()l
Latorre ..l (gjlwlo] 9 danal bl 4 basye dilgs o ol oyl
AU slcule (535l 3 09 Cliis b (V- F) oS 4
Saad&Souza  yisted g il § S Sgugy lail b odd as
slagys ((Fayen Slagy chle RIBIL & 08 ol (V+9)
Sl o 7y oot GdilS sl e )0 g a8l yialS axdls
S sy VLl sl ol €l L Vsl 3 b
Aaboe LS e (liee g 0ad ;eSS

2 Wheyoff

6085 b
alox 5145 850 Ol (IS b b 1 soasie Jals
=2 Ol 5 IS Glod (g Jlde cipsl Lol o it
).) ;.)94:365 D.,\.QL.\::\A V 9; ;a dlh Jﬁm ).) d\f 459%10.5 .(P<'/'a)
el el ol ply 55 o YL WPC (6,105 adgl sl
D9 )58 (0 550 MPC (6)lS5 bl sl ) 4l
OIS 5y @l (g pliSen o s 4 Yleis | e ()
s 53 o (eSS s Gl & e ol oS il
prS s ol oy SYIAY Jlasl an pls s 558 205 o
5005 0)95bd yty Ol gy )90 )3 Citmed Cusl (uigp
Py yp Sl ey SeYY G YIVY (s 4 ke oyl 0)g5ls
and opi olyise oplpl (Unal et al., 2003) 83b o cpigy
i g LS pegat ) b laguSan ol &5 8 S
dalgd Ol g e b iolisl a4 ouie (sad 0y65Lsd
d9te ) RS Cd b (g )an S oy el Lisien. s

b e iulidl O g cd b 5ylol casis sl
[(Patel, 2011&Lorenzen et al., 2002)

WPC
1.5%

2N

28

1.5% Q 1.5%
MFPC
S

SIS 1Y gy 0 01 65l

1Water holding capacity (WHC)



1A T - y0 Foylosds IY W oyl ! (10E aluo g pole Glouiid gy 49 pid FYF

S5 bl g iy (BRI 2 ol g SluS 5 &S W,
b I 5 e Ko 5L

L oad ags (B Cuslo adllas b (V4 VY) ), 5 Domagala

O3S 1) el gl Slinabgls il o5l Cilieo pooli
2 aS dagh b (Vo)) o, Ken g Matumoto yioces 153505

One Factor

Y
Yoo o
, P
] - ——
3 . —
% o — S—
2 T
o \M,\\\\ :
- i
T
¥ [ 1 ¥
3 E tRl v E ¥
,,,,,, 150 e

) 970 49 w5yt O padS A JSS

- 539 MPC (359, e o092 YU s & Yl ol ()
aly 3 5 pipSotime oI5 45 slogl 4y oo Wles 4 ol
OHLSed g Marafon a8 aylie ww)p )0 b i 40 joSum g
Lol (8 Sgmgn ol (S o Shy 2 (Vo))
Ay glaccwl 45 cuwlanlin b Fasg 4 ub plosl MPC
9 S0dini piored Ay (6 4568wy MPC L oa s
Bl 1 e 4y 00 03938 il 13 s (haalllan b (Y- +¥) ] Kan
L8l Cowd (ol guls 4 cule

& 5 4o

i ¥ by bk ) oslital Ly 48 oy yLis gl IS ok
55 30T e Bl ol ek 4 Loye o SWPC MPC
a1y BB12 Sgngyg 55l slooss kb g e slizelsols
o oSy ol Jl edlatnl (imen kS dgug (w29 JB i
M g Gl g ol Gials 4 e loj ge
RN
g i) il zsbas lojen 86 L gl (sl oS ol 2
Cole (S o Shg 3 w5l (938 il slagloj rizpon
oMl LalS Cup (omilio (ygpVg0)8 g M () 2 Sgmirm
sel Casy jlaoligls il 3 3l 5 55500 (slo 3

& 595w g
e bl (59 )Mk paSlE 6 alh oSy
gl oglhe codS SO 4 Gy sl 5l )50 005 l0L
U (Katsiari et al., 2002) 3, S_is odle cldalé b wSe
Ot & JS 55 45355y » MPC 3 WPC (g5 oo S 5
s MPC WPC L ouis (e (sladiges dl s 9wl 05 02l
Litto (yionad g (89 Olie )3 sl Sl 4 (e oo
S GBI LR JSE Bl (oo Cglite ea 033581 x55g
S iy ol i3l A oSy (532 ¥ by > MPC
D9 bdiges plu 5l 3YL MPC lyls (sladiges aty joSu gl

WPC (%)
A

() gy e
Gl ) 055 =

& jeSumg p1 (3 T balse 5Tl - UKW

&b

o Sladiss g 3kl duwwge 17,5 (VYY) YADY (co)lod 4 xiwylhe JB S satumwl (6503l 905l —cnlo 5 lasliu]
csimino Sladss g3kl duwsge 12,5 (M) S0 (coyless 4 90l sla by, g b Shg icale Lo > lailiul



YYO iy 0T g b ot Lardis' glacyuiiy y o525 dowo il alllan

Koy o e 15 53 (05 oo 5 COSEL5 fouo (95 oo (oS 5 (129381 18T 5 95 oo Slo Sy sy YA 10 ¢ gl
o) oIS 65,58 2SS (e i 5 pole 1) ki) 4o Ll

W=VAS g e il 5ye Ll ol (slmodygl 8 g b 13 ncSigmgp WYAY 1) o o (SbsS 15 (Sl (g9 pms

Akalin, A.S., Gong, S., UNAL, G., Fenderya, S, 2007, Effects of Fructooligosacharide and WheyProtein Concentrate on
the Viability of Starter Culture in Reduced-Fat Probiotic Yogurt during Storage,Journal of Food Science, 72(7),
222-2217.

Benkovic, m., Kos, B., Tonkovic, K., Lebos, A., Suskovic, J and Gregurek, L.j,2008,. Lactis LAFTI B94, Inulina
transglutaminazenasvojstvacvrstogjogurta. Mljekarstvo, 58, 95-115.

Bonisch, M., Huss, M., Lauber, S.,Kulozik, U, 2007, Yoghurt gel formation by means of enzymatic protein cross-
linking during microbial fermentation,Food Hydrocolloid, 21, 585-595.

Calame, W., Weseler, A.R., Viebke, C.h., Flynn, C., and Siemensma, A.D, 2008, Gum arabic establishes prebiotic
functionality in healthy human volunteers in a dose-dependent manner,British Journal of Nutrition, 100, 1269—1275.

Charteris, W.P., Kelly, P. M., Morelli, L., Collins, K, 1997,Selective detection, enumeration and identification of
potentially probiotic Lactobacillus and Bifidobacteriumspieces in mixed bacterial populations,/nternational Journal
of Food Microbiology, 35, 1-27.

Christopher, M.D., Padmanabhareddy, V., Venkateswarlu, K, 2009, Viability during storage of two
bifidobacteriumbifidum strains in set and stirred flavored yoghurts containing whey protein concentrate, Natural
Product Radiance, 8(1), 25-31.

Dave, R.I., Shah, N.P, 1998, Ingredient supplementation effects on viability of probiotic bacteria in yogurt, Journal of
Dairy Science, 81, 2804-2816.

Desmond, C., Ross, R.P., O’Callaghan, E., Fitzgerald, G and Stanton, S, 2002, Improved survival of Lactobacillus
paracasei NFBC 338 in spray-dried powders containing gum acacia, Journal of Applied Microbiology,93, 1003—
1011.

Doherty, S.B., Gee, V.L., Ross, R.P., Stanton, C., Fitzgerald, G.F and A. Brodkorb, 2010, Efficacy of whey protein gel
networks as potential viability-enhancing scaffolds for cell immobilization of Lactobacillus rhamnosus GG, Journal
of Microbiological Methods, 80(3), 231-241.

Doherty, S.B., Gee, V.L., Ross, R.P., Stanton, C., Fitzgerald, G.F and A. Brodkorb, 2011, Development and
characterisation of whey protein micro-beads as potential matrices for probiotic protection, Food Hydrocolloids,
25(6), 1604-1617.

Doherty, S.B., Auty, M.A., Stanton, C., Ross, R.P., Fitzgerald, G.F and A. Brodkorb, 2012, Survival of entrapped
Lactobacillus rhamnosus GG in whey protein micro-beads during simulated ex vivo gastro-intestinal transit,
International Dairy Journal, 22(1), 31-43.

Domagataa, J.,Wszoteka,M., Tamimeb, A.Y., Kupiec-Teahan,B,2013, The effect of transglutaminase concentration on
the texture, syneresisand microstructure of set-type goat’s milk yoghurt during the storage period, Small Ruminant
Research,112, 154—161.

Gauche, C., Barreto, P.L.M., Bordignon-Luiz, M.T, 2010, Effect of thermal treatment on whey protein polymerization
by transglutaminase, Implications for functionality in processed dairy foods, Food Science and Technology, 43, 214-
219.

Goler-Akin, M.B., Akin, M.S, 2007, Effect of cysteine and different incubation temperatures on the microflora,
chemical composition and sensory characteristics of bio-yogurt made from goat milk, Food Chemistry, 100, 788-
793.

Kailasapathy, K, 2006,Survial of free and encapsulated probiotic bacteria and their effect on the sensory properties of
yogurt, Food Science of Technology, 39, 1221-1227.

Katsiari, M.C., Voutsinas, L.P., Kondyli, E, 2002, Manufacture of yogurt from stored frozen sheep's milk, Food
Chemistry, 77, 413-420.

Keogh, M.K., O kennedy, B.T, 1998, Rheology of stirred Yogurt as affected by added milk fat, protein and
hydrocolloids,Journal of Food Science, 63, 108-112.

Latorre, L., Tamime, A.Y., Muir, D.D, 2003, Rheology and sensory profiling of set type fermented milks made with
different commercial probiotic and yogurt starter cultures,/nternational Journal of Dairy Technology, 56, 1-9.

Lorenzen, P.C., Neve, H., Mautner, A and Schlimme, E,2002, Effect of enzymatic cross-linking of milk protein on
functional properties of set yoghurt,/nternational Journal of Dairy Technology, 55, 152157.

Marafon, A.P., Sumi, A., Alcantara, M.R., Tamime, A.Y., Oliveria, M.N.D, 2011,0pimization of the rheological
properties of probiotic yogurt supplemented with milk proteins,Food Science and Technology, 44, 511-519.

Matomoto-Pintro, P.T., Rabiey, L., Robitaille, G., Britten, M, 2010, Use of modified whey protein in yoghurt
formulations, International dairy Journal, 21,21-26.

Nadal, E.S., Sayas-Barbera, E., Fernandez-Lopez, J and Pérez-Alvarez, J.A, 2010, Food formulation to increase
probiotic bacteria action or population. Bioactive Foods in Promoting Health: Probiotics and Prebiotics, 335-351.

Ozer, B., Kirmaci, H.A., Oztekin, S., Hayalo glu, A., &Atamer, M,2007, Incorporation of microbial transglutaminase



1A T — y0 Foylods IY Wz oyl ! (10E &luo g pole Gluiid gy 49 pis YYF

into non-fat yogurt production, International Dairy Journal, 17(2), 199-207.

Patel,S, 2011,Evaluating the Effect of Milk Protein Concentrates (MPC) Fortification on Rheological Properties of
Non-fat Set Yoghurt Using Vane Rheometry. Dissertation, Wisconsin-Stout University, M.C. Faculty of Food and
Nutritional Sciences.

Ramchandran, L, 2009,Physico-chemical and therapeutic properties of low-fat yogurt as influenced by fat replacers,
exopolysacharids and probiotis, Doctor of philosophy dissertation, Victoria University (Australia).

Rezazad, B. M., Ashrafi, R., Alizadeh, M., Rofehgarineghad, L, 2009,Effect of different content of yogurt
starter/probiotic bacteria, storage time and different concentrations of cystein on the microflora characteristics of
bio-yogurt,Research Journal of Biological Science, 4, 137-142.

Sahan, N., Yasar, K., Hayaloglu, A.A,2008, Physical, chemical and flavor quality of non-fat yogurt as affected by a -
glucanhydrocolloidal composite during storage, Food Hydrocolloid, 22, 1291-1297.

Sanli, T., Sezgin, E., Deveci, O., Senel, E., Benli, M, 2011, Effect of using transglutaminase on physical, chemical and
sensory properties of set-type yoghurt,Food Hydrocolloid, , 1-5.

Seelee, W., Tungjaroenchai, W., and Natvaratat, M, 2009, Development of low fat set-type probiotic yoghurt from goat
milk,Asian Journal of Food Agriculture Industry, 2(04), 771-779.

Shah, N.P, 2000,Probiotic bacteria: selective enumeration and survival in dairy food, Journal of Dairy Science, 83, 894-
907.

Sodini, I., Remeuf, F., Haddad, SandCorrieu, G, 2004, The relative effect of milk base, starter, and process on yogurt
texture, Critical Reviews in Food Scienceand Nutrition, 44, 113-137.

Souza, C.H.B, Saad, S.M.I, 2009, Viability of lactobacillus acidophilus La-5 added solely or in co-culture with a
yoghurt stater culture and implications on physic-chemical and related properties on minas fresh cheese during
storage,Food Science and Technology, 42, 633-640.

Tamime. A.V and Robinson, R.K, 1999,Yoghurt science and technology 2nded,Boca Ratan. CRC press,NY, 587.

Unal, B., Metin, S., Isikli, N.D, 2003, Use of response surface methodology to describe the combined effect of storage
time, locust bean gum and dry matter of milk on the physical properties of low-fat set yoghurt,/nternational Dairy
Journal, 13, 909-916.

Van de Casteele, S., Vanheuverzwijn, T., Ruyssen, T., Van Assche, P., Swings, J and Huys, G, 2006, Evaluation of
culture media for selective enumeration of probiotic strains of lactobacilli and bifidobacteria in combination with
yogurt or cheese starters,/nternational Dairy Journal,16, 1470-1476.

Vinderola, C.G., Bailo, N and Reinheimer, J.A,2000, Survival of probiotic microflora in Argentinian yogurts during
refrigerated storage,Food Research International, 33, 97-102.

Williams, P.A., Phillips, G.O, 2009, Gum Arabic. In: G. O. Philips & P. A. Williams editors, Handbook of
hydrocolloids, 2 nd ed. CRC Press, 252-273.

YUksel, Z and Erdem, Y.K, 2010,The influence of transglutaminase treatment on functional properties of set
yoghurt,/nternational Journal of Dairy Technology, 63(1), 86-97.



Iranian Food Science and Technology ) . L. . ..
Research Journal \! olrl 2laé @les g pale Gletrghy @yl
Vol. 12, No. 4, Oct- Nov 2016, p. 428-437 i s L b FYA-FYY .o AT LT — o0 F olous Y b

Studying on the effect of Arabic gum, Milk protein concentrate and Whey
protein concentrate on the quality indices of synbiotic yoghurt supplemented
with transglutaminase

A. Saleh', M. Rezazad Bari**, M. Alizadeh Khaled Abad®, N. Sabahi Mohammadi*

Received: 2014.06.20
Accepted: 2015.06.20

Introduction: Yoghurt is one of the most popular dairy products in all over the world.Nowadays due to the
tendency of consumers to use the products with healthy effects, probiotic and synbiotic products are considered.
Yoghurt by itself is a healthy food; because of its high levels of protein and calciumcontents.Consumption
ofprobiotic bacteria via food products is a way to reestablishthe intestinal microflora balance. Several studies
have been done to improve the growth and viability of probiotic bacteria by adding supplements to milk.The
objective of this study was to investigate the effect of three component mixture (Arabic gum, whey protein
concentrate and milk protein concentrate) on quality indices of synbiotic yoghurt containing
transglutaminaseenzyme. The content of theseprotein component, the amount of enzyme, enzyme addition time
to the yoghurt samples and storage time were variable

Materials and methods: Yoghurt samples were prepared with milk which contained 2.5 percent fat.Milk was
heated around 40 C. WPC, MPC and Arabic gum were added to samples according to the research design and
increasing the solid none-fat content of the milk up to 1.5%. Samples were pasteurized at 90 C for 10 minutes in
a water bath and were cooled rapidly to 43 ‘C for inoculation starter culture and probiotic bacteria. Also enzyme
was added to samples before or after pasteurization (according to the research design).In this study microbial test
was done to investigateviability of probiotics (BB-12) by differential culture medium (MRS-LP Agar). The
titratable acidity was determined using 0.1 N NaOH until accessing the constant pink colour for 30secondes.
Water holding capacity (WHC) was determined due to measure the protein quality of keeping water inside.
Syneresis is expressed as the weight percentage of serum released by centrifugation. Viscosity was measured
using a Brookfield viscometer.Viscosity measurementswere made using 250 mL ofyoghurt samples at 10 C

Discussion & Results: The effect of WPC, MPC, Arabic gum, enzyme concentration and theaddition time of
enzyme on viability of B. lactis (BB-12) for 21 days of cold storage at 4°C were monitored. The results
indicatedthat the effect of Arabic gum, WPC and MPC on viability of probiotic was significant (p<0.05). The
effect of storage time and addition time of transglutaminase were significant on titratable acidity (TA) of
samples (o< 0.05). By mixingenzyme after pasteurization, acidity developed more rapidly.Storage time and
protein mixture had significant effect on WHC (a< 0.05). Linearly stage of storage time effect of WPC was
higher than other components while at the end of storage period MPC increased WHC more than other factors.
As time goes on syneresis was decreased and MPC was more effective than other constitutes in the reduction of
Synersis of the samples. MPC was more effective than other factors on improving viscosity too.By using 3
components mixture (Arabic gum, WPC and MPC) and transglutaminasecould improve quality of synbiotic
yoghurt and viability of probiotics.

Keywords: Synbiotic Yoghurt, Bifidobacterium Animalis, Viability, Microbial Transglutaminase
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Introduction:: Lactic acid bacteria (LAB) are a group of gram positive, catalase negative bacteria which
possess unique metabolic, physiological and morphological characteristics. In addition, lactic acid bacteria are
considered as a valuable source of antimicrobial agents including bacteriocins. Bacteriocins are defined as non-
toxic peptides produced by LAB. "Maskeh" as an Iranian traditional butter carries indigenous LAB which
secrete and harbor bacteriocins. Our objective in this study was to evaluate the influence of antimicrobial
compoundsproduced by isolated LAB from Maskeh, a local traditional butter, against some pathogenic bacteria
suchas: staphylococcus aureus, Listeria innocoa and E. coli using culture-based methods. In the following step,
influence of some technological parameters including different temperatures, pHs and proteinase K were
determined on stability of antimicrobial compounds in bacteriocins.

Materials and methods: Three samples of milk, yoghurt and local butter known as Maskeh were collected
from different regions in the south ofKhorasanRazavi, Gonabadcity.

Indicator microorganisms and culture condition: In order to activate the indicators, following the
cultivation in corresponding and suitable media, they were incubated for 24 hours in suitable temperatures.

Survey of antimicrobial activities: In Agar Spot, Antagonistic activities of isolates were evaluated in solid
media. Finally clear zone of inhibition was measured in mm. In Well- Diffusion Assay (WDA), positive isolates
from previous step, were selected for this assay. In this method, cell-free supernatant (CFS) of isolates were
examined for their antagonistic activities. Finally clear zone of inhibition were evaluated around the wells.

Determination of antimicrobial compound nature: Effect of proteinase K on CFS: In order to evaluate the
enzyme sensitivity of bacteriocin like compounds produced by LAB, CFS of isolates were subjected to
proteinase K (final concentration 0.5 mg/ml). Mixture of enzyme- CFS was incubated in 37C for four hours.
Finally, the remaining inhibitory activity was determined using WDA.

Influence of different temperatures on CFS: Heat sensitivity of bacteriocin like compounds was evaluated
with subjecting the CFS of isolates to various temperatures. Again remaining activity of isolates was evaluated
with the help of WDA.

Influence of different levels of pH on CFS: CFS of isolates was adjusted at different pHs and their inhibitory
effects were determined using WDA.

Discussion & Results: Following the sequencing, 51 isolates were identified from different steps of Maskeh
production. Results showed that 44 out of 51 isolates were effective at least against one indicator. It was clear
that E.coli, Staph.aureus, Listeria. innocoa, Lb.plantarum, Lb.sake, Lac.lactis ssp. lactis,Lac.lactis ssp. cremoris
were inhibited by 33, 7,11,12,7,35 and 7 isolates, respectively. Among pathogenic indicator bacteria, E.coli was
inhibited maximally and regarding the non-pathogenic indicators, Lac.lactis ssp. Lactis was inhibited by the most
of the isolates. Among the isolates, Ent.faecium B161 and Str.thermophilus B258 presented the highest
inhibitory effect against Listeria.innocoa.Interestingly both these strains had been isolated from Maskeh,
implying that they originated the same source. Formation of clear inhibition zone in agar spot method is related
to colony-associated antimicrobial compounds like H,O,, lactic acid and other organic acids. Also, the strongest
clear zone of inhibition was against Listeria.innocoa. Lb.plantarum B120 showed inhibitory effect against 6 out
of 7 indicator bacteria. This strain has been isolated from Maskeh, and only did not affect on Lac.lactis ssp.
lactis.In the next step, in WDA, CFS obtained from isolates were subjected to inhibition activity evaluation. In
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andNatural Resources.
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this assay, 39 isolates showed inhibitory activity against at least one indicator and 12 isolates had no inhibition
against indicators. E.coli was inhibited by the most of the isolates (11), followed by Listeria.innocoa by 8 and
Staph.aureus by 2 isolates. But noticeable point is that the strongest influence was seen against Listeria. In the
last step, influence of technological parameters such as : temperature, pH and enzyme were determined on
antimicrobial and inhibitory activity of CFS. In this survey, only those isolates were chosen which showed
inhibitory effect against Listeria innocoa. Regarding the temperature, with increasing of this factor, the diameter
of clear zone had decreasing trend. This means that bacteriocin- like compounds are sensitive to heat. Among
analyzed isolates, CFS of two isolates namely Aerococcusviridans M156 and M141 possess the highest
sensitivity. In contrast, the highest resistance was related to Aerococcusviridans M165. Evaluation of
antagonistic activity of CFS of isolates at different pHsexperienced, in pH between 3-5, growing trend of
inhibitory activity which is due to produced lactic acid. Maximum of antagonistic activity was seen at pH=3 and
along with pH increase toward the alkaline condition, it decreased.Aerococcusviridans M165 and M141 showed
clear zone of inhibition equal to 6.5 and 6, respectively at pH=7.Proteniase K as a proteolytic enzyme, exhibited
decomposing influence on antimicrobial effects of all isolates, except two of them. This phenomenon implies the
proteinaceous nature of antimicrobial compound in CFS, because of decomposition as a result of proteolytic
enzyme. But regarding two isolates, the clear zone did mot destroyed even after enzyme treatment.

Conclusion: Some CFS or their producing isolates can be exploited as bio-preservatives; CFS of
Aerococcusviridans M 165 can be applied in foods subjected to high heat treatment. In acidic and low pH food,
we can use those isolates which theirCFS remain their activity at low pH.

Keywords: Lactic Acid Bacteria, Antagonistic Activity, Bacteriocin, Agar Spot, Well Diffusion Assay.
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Introduction: Soybean is an excellent plant protein source with diverse applications in food systems.
Despite numerous commercial applications and rich nutritional properties of soybeans, soy proteins are sensitive
to heat and other damaging agents during food processing which can limit their applications in food industries.
Maillard reaction includes a series of chemical reactions between the free carbonyl groups of carbohydrates and
the un-protonated amino groups of proteins under mild experimental conditions. This is one of the most
desirable approaches for applying in food systems, because of the safety of the procedure and the independency
of adding extra chemicals. Natural occurring Maillard reaction can be a relatively safe and inexpensive method
in order to improve functionalities of food proteins. The production of conjugates haspositive influences on food
proteins functionality such as solubility, water holding capacity, emulsion activity and stability, foaming
properties, thermal stability, whipping ability, textural and gelation properties and also reduce allergenicity of
proteins. Due to the positive characteristics and reasonable price of both soy proteins and maltodextrin in food
industries, the aim of current study was to enhance the heat stability and functional properties of soy proteins
through glycosylation with maltodextrin. In addition, assessment of changes in protein properties as a function of
incubation time were evaluated

Materials and methods: Preparation of purified soy proteins (Acid precipitated soy proteins) was done by a
multistage process of washing, centrifugation, dialysis and freeze drying. The resulting powder contained pure
soy globulins. Conjugation of acid precipitated soy proteins with maltodextrin was performed according to the
method described as follows: protein-polysaccharide at a weight ratio of 1: 3 were dissolved in 0.01 M
phosphate buffer, at pH values of 8, and were incubated at ambient temperature for 1 hr. Solutions were frozen at
—80°C and then freeze dried. Lyophilized powders were incubated at 60 °C for 1, 3, 5 and 7 days, under 79% of
relative humidity provided by saturated KBr. For each treatment an un-conjugated (control) sample was prepared
under the same conditions. The formation of protein-polysaccharide conjugates was confirmed by sodium
dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE) and gel filtration chromatography (Sephadex
G-100 chromatographic system was used to separate the conjugated proteins from the un conjugated samples).
Determination of protein denaturation temperature changes were carried out using METTLER TA Q100-DSC
thermal analyser.The emulsifying properties of the samples including emulsifying activity and emulsion stability
were assessed according to the procedure established by Pearce and Kinsella. Protein solubility was measured by
calculating the amount of nitrogen in the supernatant and total nitrogen content of the samples and reported as
percentage of protein solubility at pH 3, 5, 7 and 9. Foaming properties of the samples including foaming
capacity and foaming stability were determined using calibrated measuring cylinder

Discussion & Results: When the heating duration is increased, wider and heavier molecular weight bands
emerge near the top of the running gel of SDS-PAGE, and yet these were not observed in the control. As a result
of conjugation, the protein-carbohydrate covalent binding occurs, producing heavier molecular weight species,
and thus leading to its accumulation on top of the separating gel. Compared with un-modified soy proteins, the
conjugated soy proteins eluted in the void volume of G-100 gel permeation chromatography column, suggesting
increase in the size and molecular weight of soy proteins due to the covalent attachment of maltodextrin.
According to differential scanning calorimetry (DSC) analysis, thermal stability of soy proteins was remarkably
increased by conjugation with maltodextrin and maximum denaturation temperature was observed for the
mixture incubated for 7 days. The improved thermal stability is manifested in increase in denaturation
temperature of globular proteins, hence conjugation leads to significant improvement of soy proteins stability.
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Increase in thermal stability is the result of inclusion of the hydrophilic carbohydrate moiety to the surface of the
proteins. Compared to control sample, the solubility, foaming characteristics and emulsifying properties were
significantly improved by increasing incubation time. The protein solubility of conjugate remarkably increased
at all pH’s compared with the un-conjugated proteins. Covalent links between hydrophilic maltodextrin and soy
proteins could enhance the reaction tendency between proteins and water molecules under unfavorable
conditions. Improvements in the emulsifying properties of the conjugated samples can be explained by the fact
that there is a combination among the emulsifying activity of proteins and the stabilizing impacts of
polysaccharides per molecule. Foaming capacity of proteins can be affected by the solubility of proteins.
Furthermore, maltodextrin is a hydrophilic carbohydrate which can improve the stability of soy proteins foams
by acting as a thickener, thus increasing the strength of bubbles. It should also be considered that functionality of
proteins are frequently influenced by protein solubility, and this could also serve the understanding of why
improvements occur in functional properties of conjugated proteins, compared to un-conjugated ones. The
results indicate that physiochemical and functional properties of soy proteins were modified and improved by
conjugation with maltodextrin.

Keywords: Conjugate, Functional properties, Heat stability, Soy proteins
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Introduction: At least 60% of the estimated 300,000 metric tons of tuna that are processed in Iran areby-
products which arebeingwasted and converted to non-human products as fish meal or fertilizers. Therefore, a
major challenge facing the tuna canning industry is to find the new processes to utilize tuna processing by-
products (mainly dark muscle) into valuable foods. The characteristics of tuna dark meat (TDM) make it not
acceptable for these industries. Therefore, the isolation of proteins from TDM for food application would be a
more responsible way of using a nutritious and abundant rest raw material.

The pH-shift technology for recovering fish proteins involves the solubilisation of chopped and homogenized
fish flesh either in an aqueous acidic or alkaline solution. The protein rich solution is separated from solids
(insoluble proteins, skin, bones, and scales) and neutral lipids by centrifugation. The soluble proteins are then
recovered by isoelectric precipitation by adjusting the pH to 5.5 and the precipitated proteins are removed by
centrifugation. This method can be potentially applied with any white/ dark muscle fish or fish by-products. No
evidence can be foundon isolation of protein from TDM. Therefore, this study was carried out to investigate
stability and functional properties of proteins recovered from TDM.

Materials and methods: The ground TDM was homogenized for 1 min (speed 50) with 9 volumes of ice-
cold distilled water. The proteins in the homogenate were solubilized by dropwise addition of 1 N HCl or 1 N
NaOH until the intended pH (2.5, 3.0 and 3.50r10.5,11.0 and 11.5) was reached. The protein suspension was
centrifuged. The soluble proteins were precipitated by adjusting the pHs to 5.5 using 1 N NaOH or 1 N HCL
Precipitated proteins were collected via a second centrifugation. Proximate analysis of tuna protein isolates (TPI)
was carried out. TBARS, pH, viscosity, water holding capacity (WHC), gel strength, biting and folding tests,
texture profile analyses (TPA), and color were measured. Qualitative protein analysis was carried out using
sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE).

Results and discussion: The protein, fat and moisture contents of the acid-aided protein isolates were
found to be 28.65, 5.35 and 74.36% respectively. While alkaline-aided protein isolates contained 29.57%
protein, 4.17% fat and 71.23% moisture. A significant difference was found in TBARS level between the
isolated products. The lowest TBARS value was found in acid-aided isolate and isolate treated at pH 11.5. The
TBARS value of isolates extracted at pH 10.5 and 11 was 0.15 mg malondialdehyde / kg, which was below the
border line recommended for fish products. Lipid oxidation in fish protein isolates has been reported during pH-
shift process. The lipid content of TPI samples and activating of haem proteins as prooxidants at different pH
may describe lipid oxidation in TPI samples.

The average viscosity of TPIs was 3.81 cP (Centipoise). The highest viscosity scores were observed for the
isolates prepared at pH 11.0 followed by the isolates made at pH 3.5 and 11.5. The isolates treated at pH of 2.5,
3.0 and 10.5 had the same level of viscosity. Low viscosity might be due to low cross linking degree of protein
molecules. The low viscosity of the prototypes may possibly be explained by decreasing interaction between
proteins and the surrounding medium. Therefore, denaturation and modification of protein conformation in tuna
protein samples may have affected the viscosity.

The WHC of the samples (12-16%) was similar to the proteins isolated from the other fish by-products. The
highest value of WHC among TPIs was found for the isolates prepared at pH 3.5. The rest samples had the same
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value of viscosity. The WHC can be defined as the ability of a protein gel to retain water against a gravitational
force. The level of water retained in a gel is affected by the same factors that affect the formation of a good
protein gel ‘i.e.’ moisture, pH and salt. Furthermore, the WHC usually reflects the extent of denaturation of the
protein and water contents. It has been reported that WHC is closely related to fish species, amount of salt,
different processing method and the interaction between these factors.

The highest scores for gel strength, biting and folding tests and TPA (hardness, cohesiveness, springiness and
resilience) were observed in TPIs treated at alkaline pH. The muscle proteins being particularly responsible for
gelation are myosin and actomyosin. It has been reported that alkali-aided protein extraction caused less
denaturation than an acid-aided process. This lower denaturation of proteins leads to products with enhanced
texture. Hardness and cohesiveness were found to be maximum for samples prepared at pH of 11.5. The increase
in hardness may also be due to the stronger gel network formed by the concentrated myofibrillar proteins in the
protein isolates. The difference between TPA parameters of the recovered proteins andthe TDM mightbe due to
the difference in lipid and collagen content.

The alkali-aided process recovered proteins of higher whiteness than the acid-aided process possibly due to
high removal amount of myoglobin and haemoglobin during leaching. The electrophoretic patterns revealed the
stability of proteins in alkaline pH. The lowest reduction in band intensity of myosin (myosin heavy chain) and
actin was found when the alkaline-aided process was applied. Accordingly the highest band intensity of myosin
and actin proteins was observed at the high pH (11). The weak bands of protein among acid-aided samples have
possibly been due to the hydrolysis effect of enzyme activity.

Keywords: Tuna protein isolates, Yellow fin tuna, Dark muscle, pH-shift
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Introduction:Frankincense is a natural oleo-gum-resin which is obtained through slits made in the trunks of
trees of the genus Boswellia (Family Burseraceae). The genus Boswellia is approximately represented by 43
different trees and shrubs distributed mostly in the India, Arabian peninsula, and east africa (mothana et al.2011).
Trees from the genus Boswellia (Burseraceae) are traditionally used as a medicine, a fumigant, in various
cosmetic formulations and in aromatherapy in several countries around the world.Frankincense therapeutic effect
significantly depends on the amount of oleoresin. These effects include anti-inflammatory, hepatoprotective,
anticancerous, anti-HIV, anti-microbial, antifungal, anti-ulcerous, gastroprotective, hypoglycemic
andantihyperlipidemic properties (Aman et al. 2009; Al-Harrasi and Al-Saidi, 2008; Khadem et al. 2009 and
Shah et al.2009).

Lipids are susceptible to oxidation on storage and frying processes. Characteristic changes associated with
oxidative deterioration include development of unpleasant tastes and odors as well as changes in color, specific
gravity, viscosity and solubility.Lipid peroxidation is one of the major agents of deterioration for vegetable oils,
fats and other food systems (Igbal and Bhanger, 2007). During oxidation hydroperoxides are formed which again
break down to form products like alcohols, aldehydes, ketones and hydrocarbons, which possesses offensive off
flavors (Grace Roy et al.2010).In order to inhibit oxidation, synthetic antioxidants, such as BHA (Butylated
hydroxyanisole), BHT (Butylated hydroxyanisole) and TBHQ Ter-butyl hydroquinone have been added to foods
but there is concern about the use of these compounds due to their reported adverse effects on health. This has
led to an increasing trend in the search and replace of these synthetic antioxidants with natural ones such as
phenolic compounds (Mariod et al. 2006). Antioxidants affect the process of lipid oxidation at different stages
due to differences in their mode of action. Because of the complexity of the oxidation process itself,the diversity
of the substrates and the active species involved, the application of different test methods is necessary in the
evaluation of antioxidants. The aim ofthisstudy was to evaluatethe antioxidantproperties of various solvent
extractsand essential oil offrankincense(Boswellia serrata)and evaluation ofitsantioxidant activityinsoybeanoil.

Materials and methods: In this study, the dried powder of B.serrata (25g) was extracted overnight in 250
ml each of methanol, ethanol and acetone respectively, in a mechanical shakerat room temperature and each
extract was filtered with Whatman No. 1 filter paper. The filtrates obtained from methanol, ethanol and acetone
extractions were evaporated at 40 °C in a rotary evaporator.

The content of phenolic compounds was measured by Folin—Ciocalteu, Briefly 20 pl of extract solution were
mixed with 1.16 ml distilled water and 100 pul of Folin—Ciocalteu reagent, followed by addition of 300 ul of
Na,CO; solution (20%) after 8 minutes. Subsequently, the mixture was incubated at oven at 40 °C for 30
minutes and its absorbance was measured at 760 nm.

The ability of extracts to scavenge DPPH radicals was determined according to the method of Blois (1958).
Briefly, 1 ml of a 0.1 mM methanolic solution of DPPH was mixed with 3 ml of extract solution in methanol
(containing 100-1000 pg/ml). The mixture was then vortexed and left for 30 min at room temperature in the
dark. The absorbance was measured at 517 nm. The percentageof the DPPH radical scavenging was calculated
using the equation given below:

% inhibition of DPPH radical= ( Ay, - Ay ) / Axrx100
where Ay, is the absorbance before reaction and A, is theabsorbance after reaction has taken place. The
molecule 1, 1-diphenyl-2-picrylhydrazyl (a,a-diphenyl-bpicrylhydrazyl DPPH) is characterized as a stable free
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radical by virtue of the delocalisation of the spare electron over the molecule as a whole, so that the molecule
does not dimerize, as would be the case with most other free radicals (Nur Alam et al., 2013).Next, oxidative
stabilityand antioxidant activity of methanol extract concentrations (200, 500, 800, 1000 ppm) with the synthetic
antioxidant TBHQ (100 ppm) were evaluated in soybean oil without antioxidants (63 °C, 12 days).

Results and discussion: The extract significantly (p<0.05) suppressed the formation of peroxides and
thiobarbituric acid-reactive substances (TBARS) during accelerated oxidation, even at a level of 200 ppm. Based
on the obtained results, the methanolic extract at 1000 ppm had the highest antioxidant activity among other
extracts and inhibits the peroxide value and the index of thiobarbituric acid, but it coulden't compete with the
synthetic antioxidant TBHQ. Results showed that, Boswellia Serrata was found as a potential source of natural
antioxidants due to its marked antioxidant activity.

Key words: Boswellia serrata - Phenolic compounds — oxidation- Induction Period - soybean oil
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The determination of antioxidant activity, total polyphenols and microbial total
count of functional flavored milk containing pomegranate peel extract and date
datesyrup during cold storage

R. Kazemizadeh', V. Fadaei Noghani®’

Received: 2014.11.09
Accepted: 2015.03.16

Introduction: Flavored milk is a healthy beverage, nutritious, delicious and thirst elimination by a large
group of people, especially children consumed. Therefore, the need to find different ways to enhance the
nutritional value of milk and its products is of many researchrs’ interest.Pomegranate fruits peel is an inedible
part obtained during processing of pomegranate juice. Pomegranate peel is a rich source of tannins, flavonoids
and other phenolic compounds;which is currentlybeingwidely used in medicine and food industry. Moreover,
consumers prefer to use natural antioxidants rather than synthetic ones. The datedatesyrup has unique odor and
taste; it has high potential to be a new sweetener which is natural and chemical-free. Datesyrup hasa natural
sweetness and is considered easy to digest. Also, it has low fat, no cholesterol and saturated fat and a good
source of dietary fiber is considered. In this study, the effect ofaqueous extract of pomegranate peel adding at
levels 10%, 20%, 30% and datedatesyrup adding at levels 2%, 4% and 6% on antioxidant property, total
polyphenols contents andmicrobial total countof functional flavored milk was investigated during 21-day cold
storage.

Materials and method: Raw milk from Deniz factory (Iran), date syrup with Brix © 83 from Dombaz
company (Iran), Reagent Folin - Ciocalteau, reagent 2,2-Di Phenyl-1-Picryl Hydrazyl(DPPH) and gallic acid
mono-hydrated from Sigma (America) were prepared. Other laboratory chemicals and PC-AGARCulture media
from Merck (Germany) was purchased.Also, pomegranate variety of Shiraz Black Tail (Iran) was used.

Preparation ofAqueous extract of pomegranate peel

Fresh pomegranate was washed and peeled and stored at room temperature away from sunlight for a week.
50gr of powdered pomegranate peelwas mixed with 500 ml of distilled water with temperature of 30°Cand was
maintained at 30°C for 12 hours.

Preparation of flavored milk

The milk used for producing functional flavored milk samples was preheated at 50°C, then date syrup was
addedat levels of 2%, 4% and 6% and aqueous extract of pomegranate peel was also added at levels of 10%,
20% and 30% to milk and the whole mixture was mixed for 5 minutes; The mixture was then heated to75°Cfor
15 minutes. After cooling at 25°C, flavored milksamples were refrigeratedat 4°C.

Determination of antioxidant activity

The antioxidant activityof flavored milk samples was measured according to Elfalleh ef al. (2012) method
using model CARY 50spectrophotometer, Australia, at 517 nm by a Radical Scavenging Activity (RSA) and DPPH
reagent .

Determination of total polyphenols

The total polyphenolsof flavored milk samples were measured according to Elfalleh ef al. (2012) method
usingmodel CARY 50spectrophotometer,Australia, at 765 nm by Folin- Ciocalteu reagent. The amount of
phenol content was calculated by standard curve of gallic acid .

Microbial total count

Microbialtotal count was determinedin plate count agar according to Iranian National Standard no.5484.
Sample plates were incubated in model zn1434incubator, Iran, at 31 © C for 72 hours.

Experimental design

In this study, A completely randomized design was employed usng SAS software (version 9.1) to
determinate the antioxidant activity, total polyphenols and microbial count. The experiment was consisted of

1. Graduated from Department of Food Science & Technology, Faculty of Agriculture, Varamin - Pishva Branch,
Islamic Azad University, Varamin, Iran.

2. Department of Food Science & Technology, Shahr-e-Qods Branch, Islamic Azad University, Tehran, Iran.
(*Corresponding Author Email: vn.fadaei@gmail.com)
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three factors including pomegranate peel extract (in three levels 10, 20 and 30%), date syrup factor (in three
levels 2, 4 and 6%) and time (in four days 0, 7, 14 and 21).

Results and Discussion: According to present research, with adding pomegranate peel extract percentage
of free radical scavenging and total polyphenols content increased (p<<0.01).Antioxidant activity is because ofthe
existence of functional groups such as hydroxyl and carbonyl groups,with increasing polyphenols, antioxidant
activity increased. In addition, temperature has a positive effect on increasing the total polyphenol
contentbecause of decomposition of heavy molecular weight polyphenols to lower molecular
weight.Furthermore, adding pomegranate peel extract decreased microbial total count of functional flavored milk
(p<0.01). Phenols, tannins and flavonoids found in pomegranate peel,are anti-bacterial and anti-fungal
compounds. With adding date syrup, antioxidant activity and polyphenol content of functional flavored milk
increased (p<0.01). Antioxidant activity in date syrup is attributed to phenolic compounds, maillard reaction
products and the products of caramelization. With adding different amounts of date syrup, there was no different
in microbial total count of flavored milk samples (p>0.05). During cold storage, free radical scavenging and total
polyphenols content decreased (p<0.01). cold storage of flavored milk samples and increasing acidity reduced
soluble phenolic compounds; so, microbial total count increased during storage.

Key words: Flavored milk, Pomegranate peel extract,Date syrup, antioxidant activity , polyphenol content
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Introduction: Flavor plays a pivotal role in consumer satisfaction and further consumption of foods. Most
available aroma compounds are synthetic and most of consumers tend to avoid them as they are of the idea that
the chemical flavors are toxic or detrimental to their health. Recently, the market of flavors from natural sources
is shifting its focus on application rather than synthetic flavors (Badee et al, 2012). Essential oils consist of
sensitive compounds against environmental effects. Microencapsulation is one of the methods which increases
the stability of essential oils and flavors during storage and transportation. Different methods which may be used
for microencapsulation include spray drying, spray-cooling, spray-chilling, coaservation, extrusion, fluidized bed
method (KashappaGoud et al, 2003). However, spray drying method is preferred due to its high speed, high
reliability, high flexibility and its being economical and the fact that it can be easily implemented in industry
(KashappaGoud et al, 2003). Spray drying of essential oils requires homogenizer, spray dryer and chemical
materials used for walls such as some types of emulsifiers and ingredients including maltodextrin, dried corn
syrup, gum Arabic, gelatin and milk protein (Adamiec&Kalemba, 2004; Badee et al, 2012). Arabic gum (acacia
gum) is a biopolymer which is derived from internal sap of acacia tree. It consists of a heteropolysaccharide
complex with highly ramified structure (Phisut, 2012). It is an effective emulsifier for flavor emulsions thanks to
its high water solubility, low solution viscosity, good surface activity, and ability to form a protective film
around emulsion droplets (Chanamai&Mcclements, 2001). Maltodextrins are products of starch hydrolysis,
consisting of D-glucose units linked mainly by a(1—4) glycosidic bonds. They are described by their dextrose
equivalence (DE) which is inversely related to their average molecular weight. The greater the DE is, the shorter
the glucose chains are and the more water they absorb (Phisut, 2012).

Materials and method: Spearmint oil was produced by clevenger distillation from spearmint leaves
(Mohal Khan et al, 2012). Malthodextrin with DE=18-20 from Xiwang Starch Co. Ltd., China, has a sweet taste
and it is used in combination with emulsifiers, creates the walls and covers and causes thermal resistance and
resistance to browning. Solubility in water=min 98%, moisture=4.5-6%, pH=4.5-6.5 and ash=max 0.1%. Arabic
gum was prepared from Slandwide Corporation Co., Philippines, which is used as an emulsifier, stabilizer and
the cover (moisture = max 10%, ash=max4% and pH =4-5).In making an emulsion, deionized double distilled
water was used.

A Solution of maltodextrin/arabic gum (1:1) in ratios of 10%, 20% and 30% in deionized water were
prepared at 45°C and 1200 rpm for 1h (by Stirrer IKA). The solution was kept in cool room temperature at 4°C
overnight (Badee et al, 2012; Baranauskiene et al, 2007). Then, 2.5% spearmint oil was added to an aqueous and
homogenized (15000 rpm for 10 min) solution with an Ultra Turrax (model T25 digital, IKA Co, Germany)
(Badee et al, 2012; Baranauskiene et al, 2007; Baranauskiene&Venskutonis, 2009; Frascareli et al, 2012). Then
sonificasion (model ,HD3200, BANDELINE Co, Germany) for 1 minute by amplitude control 100%, frequency
20 kHz at 45 °C. The emulsion was spray dried in a BUCHI B-190 spray dryer (Badee et al, 2012;
Baranauskiene et al, 2007; Baranauskiene&Venskutonis, 2009) where the inlet temperature was 180 °C, outlet
temperature 60°C, pump speed 10 ml/min, air flow 600 1/h and pressure 4 bar. The powder was stored at -18°C
until tested.

Results and Discussion: The results of this research showed that during microencapsulation of spearmint
oil at the fixed rate of 2.5%, wall concentration were effective in the stability of emulsions and in keeping
menthol and d-limonene in microcapsule during drying and storage. By increasing wall material from 10% to
30% the most stability in emulsion was obtained and more half life and less release in microcapsules was
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achieved. Also, temperature plays an important role in protecting the volatile components, so that the
microcapsules stored at 4°C had about half life which was 80 days more than the the samples stored at 25°C.

Key Words: Microencapsulation, Spearmint Oil, Maltodextrin /Arabic Gum, Spray Drying.
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Introduction:Deep fat frying is a cooking method where oil is used as the heat transfer medium, in direct
contact with food at a temperature above boiling point of water. The aim of this process is to combine short
cooking times with unique characteristics. It also involves heat and mass transfer simultaneously. During frying
time, the mass transfer is characterized by the dynamics moisture loss from the food and the fat uptake into the
food. There is some experimental evidence showing that water loss and oil absorption are correlated and
progress with specific kinetic. In the meantime, oil uptake of product is an important issue, affecting the
nutritional and organoleptic qualities of fried foods. However, one problem associated with fried foods is the
considerable amount of oil absorbed during the deep frying process. It is affected by oil temperature, frying time,
initial water content of food ingredients, product surface area, the ratios of product weight to frying oil volume,
pretreatments and many other factors. So far, several approaches have been suggested for decreasing oil uptake
during deep frying of fried foods. One way to decrease oil absorption in foods is referred to batter coating. In this
regard, the ingredients and flow behavior's properties of batter are the most important parameters to determine
the performance of batter coating and reduction of oil uptake in the final product. In the batter formulations,
proteins and gums can be used as important and effective components, because they have great water bonding
and barrier properties, which has strong impact on reduction of oil uptake during frying. Therefore, the objective
of the present study was to assess the effects of replacement of Godume shahri seed gum (0.5 and 1%) or soy
protein isolates (2 and 4 %), as part of the wheat flour in batter formulation, on rheology of batter, batter pickup
and mass transfer kinetic parameters during deep frying of chicken nuggets.

Materials and method:

Raw materials including fresh chicken breasts, onion, salt, hot pepper, wheat flour, baking powder, and
100% pure sunflower oil were purchased from local markets. SPI (92% protein. w/w, db) were obtained from
FSL Co. The batter formulations consisted of wheat flour, salt (1.5% w/w, db), baking powder (0.5% w/w, db),
SPI (2 and 4% w/v, db) and Godume shahri seed gum (0.5 and 1%). For all samples, water/dry mix proportion
had always been 5:3.

Rheological properties of the batters were carried out using a Bohlin rotational Viscometer. For each test,
shear rate increased from 0 to 300 s—1. The flow behavior index (n) and consistency coefficient (k) values were
computed by fitting the power law model.

The chicken nuggets, containing a mixture of chicken breast meat (88%), onions (10 %), Pepper (0.5%) and
salt (1.5 %) were prepared in slab shapes using a manually operated cutting device. The dimensions of the
chicken nuggets were about 4.5 cm (length) x 2.6 cm (width) x1.1 cm (thickness) (£0.2 cm). Batter pickups (%)
were calculated by the weight difference between the chicken nuggets after coating to the weight of chicken
nuggets before coating.

Deep frying was performed in programmable deep fat fryer contained 1.5 L refined sunflower oil. Samples
were placed in a wire basket and then submerged for the required times of zero, 1, 2, 3, 4 and 5 minutes at 150
°C, 170 °C, and 190 °C. Oil and moisture content of the chicken nuggets were determined by standard
techniques. For modeling moisture and oil transfer phenomena in fried chicken nuggets, Fick’s law of diffusion
and a first order kinetic model were used respectively.

Results and Discussion:Results showed that Godume shahri seedgum had more effect on apparent viscosity
compared with soy protein isolates. Polysaccharidic structure of Godume shahri seed gum prepares high number
of hydroxyl groups. Hydrodynamic interactions between polar and hydrophobic groups trap most of the free
water and consequently increase batter viscosity. All batters showed shear thinning behaviour (n>0.529). The
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power law model was adequately suitable to describe the flow behavior of the batters (R>>0.994). Coating
uptake at the surface of nuggets was significantly affected by the batter consistency. The consistency index for
batter containing gum was high and therefore the coating uptake was higher for these samples. The maximum
moisture loss rate and the effective diffusion coefficient obtained for chicken nuggets coated with only batter.
Addition of soy protein isolates and Godume shahri seed gum to batter formulation, decreased the D, to 3.55-
5.46x10® m%/s and 3.38-5.32x10®"m?/s, respectively. This can be attributed to the effect of different batter
formulations and special functions of gum and protein. The activation energy to remove moisture and oil
absorptionwere 10.79 (kJ/mol) and -7.91(kJ/mol) for the control sample, 13.37-17.64 (kJ/mol) and -5.90 t0 -9.18
(kJ/mol) for soy protein isolates and 11.9-14.7 (kJ/mol) and -7.56 to-10.30 (kJ/mol) for Godume shahri seed
gum, respectively.

Keywords: Mass transfer; Deep frying; Godume shahri seed gum; Soy protein isolates; Chicken nugget.
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Introduction: Engineering of food proteins with improved functional properties and higher resistance to heat
is the main goal of food scientists. Food technologists are always seeking for innovative, simple and effective
methods to manipulate proteins, hence natural modification has had the most attention in last decades. One of the
natural ways used for protein modifications isMaillard grafting reaction. Maillard reaction as a consequence of
covalentbindingbetween the available amino groups of the proteins and carbonyl containing moiety of the
polysaccharides, causes a loss in free amino group content of the mixture that can be measured through different
methods. Protein-polysaccharide hybrids, as a result of dry heating of two biopolymers mixture under controlled
reaction conditions, cause the emergence of conjugates with novel functionalities.Selecting appropriate reaction
conditions has a significant impact on the properties of the final conjugates. Among the factors affecting the
degree of conjugation, temperature, pH and incubation time have considerable roles in determining the degree of
conjugation. There are various methods by which conjugation degree can be assessed and factors such as
accuracy, cost, accessibility and efc. must be considered when selecting a measuring method. Therefoe, in this
study the effect of different Maillard reaction conditions on the conjugation degree of soy proteins-dextran
heated mixtures have been investigated. In addition, the glycation degree was compared and reported by both
OPA assay and UV absorbance methods.

Materials and methods: Soy proteins—dextran conjugates were prepared as described later. First, soy
proteins and dextran were mixed with phosphate buffer (0.1 M, pH: 8.5 and 7) and 1 to 4 ratio of protein to
polysaccharide. After mixing and incubating at ambient temperature for some hours, solutions were frozen at —
80 °C and freeze dried. Then, the lyophilized powder was incubated at 40 °C for 0, 4, 8, 24 hours and 2, 4, 6, 8,
12 days, at 60 °C for 0, 1, 2, 3, 4, 6, 8 days and at 80 °C for 0, 1, 2, 4, 8, 16, 24, 48 hours, under the 79 percent
relative humidity in presence of saturated KBr. For each treatment a non conjugated sample was prepared in
the exact same condition. Conjugation of proteins to polysaccharides was monitored by two methods (OPA
assay and UV absorbance). Determining degree of glycation by OPA method was done as follows, in this
procedure the level of available amino groups was estimated using the ortho- phthaldialdehyde (OPA) reagent,
the absorbance was measured at 340 nm and degree of glycation was measured using a formula. To investigate
the UV absorption of conjugated proteins, the samples were diluted using distilled water and the absorption was
read using a UV-visible spectrophotometer.

Results & Discussion: Covalent linkage between amino group of proteins and carbonyl group of
polysaccharides causes depletion in the amount of available amino groups. The extent of soy proteins-dextran
conjugation under various Maillard reaction conditions was evaluated by the reduction of available amino groups
of proteins, the more reduction in amount of amino groups, the more conjugation between protein and
polysaccharide. OPA results showed that, in the samples heated at 40 °C and 80 °C (at both pH 7 and 8.5), the
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amount of free amino groups slightly reduced compared to 60 °C heated samples. The disappearance of available
amino groups at 60°C was faster than other temperatures and formation of conjugates in this temperature was
more successful. A stepwise reduction in free amino group content observed with increasing incubation time.
When soy proteins were incubated at pH 8.5 for 8 days at 60 °C, a considerable decrease in available amino
group contents occurred. UV absorption results showed similar trend of changes in OPA method. Increasing UV
absorption is due to the intermediate Maillard reaction products (MRP). Increasing incubation time, temperature
and pH cause a significant increase in UV absorbance. Increasing UV absorption with increasing heating time
indicates the fact that Maillard reaction products (MRP) formation is more favorable at alkaline pH. Data of UV
absorption are a proper evidence for OPA assay results.

Conclusion: As a conclusion, both OPA assay and UV absorption methods are cost effective, accurate and
simple methods which can represent valuable information concerning the Maillard conjugation.

Key words: Conjugation degree, Incubation, OPA method, UV Absorbance
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