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Introduction: Meat and meat products contribute about 20% to human fat consumption. Fat is the main source
of energy and the base of fat soluble vitamins. Besides, it improves cooking yield and water holding capacity,
conserves taste and flavor of products and affects the emulsion stability, juiciness, costumer acceptability and
structural and rheological properties of meat products. But Animal fat contains a relatively high amount of
saturated fatty acids and cholesterol, which can increase the risk of cardiovascular disease, diabetes, cancer types
and obesity. Thus, the meat industry is interested in merchandising fat-reduced meat products without neglecting
the positive effects of fat on flavor and texture .

Various researches have shown that the substitution of fat on a polysaccharides base such as fibers, starch,
gums, and gels have improved and modified the texture, residual moisture and freeze stability, and decreased the
price of the products .

Aloe vera leaf gel contains about 99 — 99.5 % water and 1 - 0.5 % of the total solid content. On dry matter basis
aloe vera gel consists of 55% polysaccharides, 17 % sugar, 16 % mineral, 7% protein, 4% lipids and 1% phenolic
compounds (Lawless et al., 2014). The most important carbohydrates of aloe vera gel are the long chain
polysaccharides, comprising glucose and mannose, known as the glucomannans [B (1, 4) — linked acetylated
mannan]. All the solid content of aloe vera gel are surrounded by polysaccharide mucilage layer .

Literature review pointed out there have been little investigations into the functionality of aloe vera gel in the
emulsion meat products. According to the importance of producing low - fat meat products from one hand as well
as the nutritional values and health characteristics of aloe vera gel on the other hand, this study was designed to
replace the fat with aloe vera gel in the production of low - fat German sausage.

Material and Methods: Sausage samples containing 40% of red meat (German sausage) were produced based
on the conventional plants formula. animal fat and vegetable oil replaced by 0, 50 and 100% aloe vera gel in the
German sausage formulation. All samples were cooked at 90°C temperature to achieve the core temperature of
70° C, followed by cooling, they were kept in the refrigerator (4°C) until the subsequent experiments. The AOAC
(2000) methods were used for measuring the moisture content, the amount of fat, ash and protein. The amount of
carbohydrate was calculated based on the calculation of the total weight difference from the sum of ash, protein,
fat and moisture (according to the method FAO / WHO). The amount of energy was computed based on the total
amount of energy from fats, proteins and carbohydrates . To measure the pH of samples by pH meter, method of

choe et al (2013) was followed. The color analysis was done on the surface of sausage cuts by chromometer. The

parameters of color include L* (lightness), a* (redness) and b* (yellowness) were measured. Texture parameters
include hardness(N), cohesiveness, springiness (cm), gumminess (N), chewiness (N.cm), adhesiveness were
determined by texture analyzer as described by Bourne (1978). The sensory attributes were evaluated by 10 trained
panelists. A five-point hedonic scale rating (1= very bad, 2=bad, 3= neither bad nor good, 4= good, 5= very good)
was carried out.

Results and Discussion: Physicochemical properties analysis indicated significant differences among meat
products (p <.0.01). The addition of aloe vera gel resulted a decrease in fat percentage and amount of energy, an
increase in moisture and carbohydrate, but the amount of pH, protein and ash content did not change. This study
showed that reducing the fat content and replacing by aloe vera gel caused a significant difference in the amount
of energy (p<.0.01).With respect to the significant contribution of fat in the production of energy, the amount of

1 And 2. M.SC student and Associate Professor, Department of food science and technology, Faculty of agriculture,
Ferdowsi university of Mashhad
(*- Corresponding Author Email: mjvaridi@um.ac.ir)
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energy was reduced as expected by reducing the fat of the formulation . The results indicated that the value of L *

showed the negative and positive trends with animal fat and vegetable oil changes, respectively (p<.0.01). b*
decreased by reducing the amount of fat and oil (p<0.01), but the value of a* always remained constant (p>0.05).
The presence of aloe vera gel in sausage caused a reduction in hardness, adhesiveness and gumminess (p<0.05),
while it did not affect the amount of adhesiveness and cohesiveness of samples (p>0.05).

The substitution of fat with aloe vera gel had a significant effect on the sensory characteristics of German
sausage (p<.0.01). By reducing fat and oil and adding aloe gel to the German sausage formulation, color acceptance
score was decreased. In terms of panelists, the blank sample had the best color and the fifth sample color had the
lowest score. Juiciness of the samples was increased by increasing the amount of gel. The results also showed that
the fifth sample received the maximum score of juiciness. Sausages smell acceptance negatively changed by
reducing the fat content and adding aloe vera gel. Third and fourth treatments got the highest texture score. Also,
the third sample had the highest scores for taste and general acceptance. Chewiness analyzing showed that by
increasing the amount of fat replacement the rate of this factor decreased. as well as the maximum rate of chewiness
was related to the blank sample.

Keywords: Fat replacement, Aloe Vera gel, Sausage, Low fat products
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Introduction: Lipids are valuable foods that operate as the medium of heat transfer to the food and

susceptible to oxidation on storage and frying processes. Lipid oxidation is one of the major cause of food
quality deterioration during storage for vegetable oils, fats and other food systems. The free radical are defined
as any chemical species having one or more unpaired electrons is generally responsible for the deterioration and
limiting the shelf life of fatty foods. Characteristic changes associated with oxidative deterioration include
development of unpleasant tastes and odors as well as changes in color, specific gravity, viscosity and solubility
.Moreover, the products of lipid oxidation may be potentially toxic and may lead to adverse effects such as the
production of carcinogens, mutagenesis and aging. Autoxidation occurs when molecular oxygen reacts with
unsaturated lipids like canola oil. Antioxidants are a group of chemicals affect the process of lipid oxidation at
different stages and capable of extending the shelf life of food that contain lipids. In general, food industry have
been added and applied the synthetic antioxidants such as BHA (Butylated hydroxyl anisole), BHT (Butylated
hydroxyl anisole) and TBHQ (Tert-butyl hydrogquinone) during the manufacturing process to retard lipid
oxidation and prevent fat oxidative and rancidity. They are used to retard the development of unpleasant flavour
caused by the oxidation of unsaturated fatty acids. They retard oxidation of lipids by reacting with free radicals,
chelating free catalytic metals and also by acting as oxygen scavengers. However, there is concern about the
safety and toxicity of synthetic antioxidants in relation to their metabolism and accumulation in body organs and
tissues. Synthetic antioxidants are known among other things to cause impairment of blood clotting, lung
damage and to act as tumor promoters. Consumers acceptance of synthetic antioxidants remains negative due to
their perceived detrimental effect on human health like carcinogenic effects. Consequently, This has led to an
increasing trend and interest in the search for effective natural antioxidant and there has been a tendency towards
natural antioxidants and replace of these synthetic antioxidants with natural ones such as phenolic compounds.
Finding new resources of vegetal antioxidants in order to use them in food (as an additive or alternative with
artificial antioxidants) is an important research subject in the field of food science and technology.Researches on
alternative natural products such as aromatic plants extract and essential oil have been extended. Phenolic
compounds are defined as substances possessing a benzene ring bearing one or more hydroxyl substituents,
including their functional derivatives. There are different sources of phenols such as grapes, olive oil, sorghum,
beans, spices and herbs. Aromatic plants are used traditionally in various regions of Iran for their preservation
and medicinal properties, in addition to enhancing the aroma and flavor of foods. Aromatic plants components
that have antiradical activities were used as natural antioxidant in food and biological products. Carum
copticum (C. copticum )is well known and valuable medicinal plant that is used widely in Iranian traditional
medicine. In this study C. copticum ,as natural antioxidant, was added to Canola oil for improving its oxidative
stability .The aim of this research was to evaluate the antioxidant properties of C. copticum extracts (aqueous and
alcoholic),and its antioxidant activity in canola oil

Materials and methods: In this study, aqueous and alcoholic extract of C. copticum fruit was extracted as a
natural antioxidant. In the first stage, the amount of phenolic compounds content in extracts were measured.
Then to determine antioxidant power and activity of extracts the two methods was investigated, DPPHe free
radical scavenging and B-carotene/linoleic acid system. Each extract at three concentrations of 200 ppm ,400ppm
and 600ppm added to canola oil and storage in a period of 49 days. BHT were added to Canola oil at 100 and
200ppm. Also their oxidative stability in canola oil was investigated by measuring peroxide and thiobarbituric
acid values.

1 and 2. Asistant professor, Department of Food Hygiene, Faculty of Veterinary Medicine, Amol University of Special
Modern Technologies, Amol, Iran.
(*- Corresponding Author Email: tooryanf@ut.ac.ir)
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Results & discussion: The results showed that, C. copticum has good total phenolic content and in -caroten
bleaching assay, by concentration of 2 mg/ml BHT showed the highest inhibition effect (%96 + 0.09) and
followed CE (%7620.0). In DPPHe free radical scavenging and B-carotene/linoleic acid systems, the sequence of
the power of antioxidant activity was BHT then CE in concentration of 400 and 600 ppm. In oven test, all
extracts inhibited primary and secondary oxidation products of canola oil. Statistical results revealed that CE in
concentration of 600 ppm, did not showed significant difference for PV and TBARS comparing with 200 ppm
BHT(p>0.05). But CA and CM had lower antioxidant activity in comparision with 200 ppm BHT (p<0.05).
Acocording to results, C. copticum is a potent antioxidant for stabilization of canola oil and can be used as a
natural antioxidant. It seems that after complementary test because of appropriate antioxidant activity, C.
copticum can be used as natural antioxidant in foodstuff, especially in edible oils to improve the oxidative
stability of canola oil.

Key words: Carum copticum, extracts, antioxidant activity, canola oil



Iranian Food Science and Technology @ .
Research Journal §
o,

Vol. 15, No. 1, Apr. May. 2019, p.25- 35 \,“

i

Olnl silae alus g pale sleirgy &y pid
25-35. 0 1398 ccigus - (3,99 L o lois 15 ul>

Cb S e 9 et 5058 S S gzl wsh ] 2,6 3600 1 s
JLg

3* 2 . P SN (.
6"\"’"’"“;1"-’_ Jt’d'\'@‘ wsls - Jt’ dLyu.M Jﬁ‘,.\.:»

1395/09/14 123 55
1396/03/16 - 5 . jo 6

dAS>

13 48l e o slbodygl 5 CabsS )3 kS oty slbol, 1 Ss CubsS 53,535 bl e e slent ) SAS Byano (slyy st CubgS CashS
lod 3 w6 l1e S5 9y 28 b s (635 ey 20l sl ] (caliwgds (cadgi jLgp ) (3o 0/01 4 0/005 0/0025) pmaws s il adlllae )
laggeil 3l adlas ol )3 a3 (s wald digad b (o 5 (bordsSaid Sla Sy 5 5l Wsled (g 2855 18 gy 2 3,90 31,5 (5l a2 4
odlitol CudsS (S clayiebly oy S (o 0903l 9 Sl MRS bl (Bl b oSSy PH plie stagl) lye S Jsloxe (g
0/01 & 0/0025 j1 ml calé Lils3l b ok g5 caloyless singhoy celsioee 5 PH ¢ Jslone cslnoutiaz 48 ol s ok plosl (gliygej] b A5
3 byles olod Ol (65155 b )ls oS b (LS ol cpiomen il il adiges il (b Ll (P<O/05) ol 4l il ()l sxo jgbods 2oy
0a3ls 5 (L) alidg) padls b ol e (bl 5 1y )& eyl cpjidr sl 001 Jlos Jy ol aidly 2lS (6 )le& te oloj b
2oy 308 S5y 2l s ) e (o 3 (2B g Sl SIS (@F) (5008 Lals Jy pialS ()l plej e o e (0%) 62);
S o | 555058 B o a2 3 s D005 (sl s e (sl g 3 45 S shasie

Willy, 2011, Burdette ) % 5ge o) cuiS 9y o jmd SisgS
OIS )3 wiye SV Lasl shuw ply oy Ll L (et al., 2012
eVladl 4y Flis oVlasl geies o 4l Gl
CdgS L5 03y S 0 el 398 (pl o Wgde a5 sk
Wil gl glaph g Sy g e gl
Moo CElSy psboay b e ) I (B (icnen
3 0l 3 e 2l it alie (S5 el az e asl,
slyme oy Cond amale Jlie ploiea o tals iy
LSS5 Vool 4S5 1o & Coms VL g cdl
Sy s labg, (Willy, 2011) s)b cowl Sleslo
5 SN gamo wlgi o ol yige oolitl g S5 b dgue
oiali3l b dg,y cpl 5l S (Burdette et al., 2012) 3,15 3954
%) Vb ol i 05 a3 g cudgS by culds
ol Jro o] 53,8kes olss plo g (SauSgmdsel Lolss

(Hinkle, 2010, Willy, 2011) a3 o oI (5,10

PH ccusgS (635 gy 20l uslfpmwl 1 608 (sW0314

Aoddo

5 (Y 2lie (55,1 L) g lie it J (So cudsS
Ol Shsd CulS g o3yt Sl 3)90 &ligy (631 oS peels
cubgS By il et aalgd o Gras lise ) alwa b
Slp rere aiel Gladel (ool diadj)l SaouSign 2
il Wl eyl g sy 9 ool Al e Slse o
(Aktas et al., 2003)

Caio Sl (ke J S0 o)lger Sl CudS g
B> o b g5 g Sl el o3 o] slroygls g cdsS
e Mae (2upid Cobye ol AjS (SF Jeloe
OB Sl Gl g o gg ppmer 9 OsYl g 3N

alio 5 pole 098 ool 5 b ulid)lS el b iy =2 45 1

ool s il oKy (o lie

(b oKl ¢ 2liE mlus g pole 09,8 iyl wliid S assgol il =3

(Email: mohammadi.ali60@gmail.com :Jsiue osiws = *)
DOI: 10.22067/ifstrj.v1396i0.60768



1398 i )l - (5598 4 o)blouis 5 alsr vyl 1l 13é slivo g pole slocdgiy 4 pis 26

b oo Mok lp ) VL Cope (29
oolatwl 3y50 oy Hla> B Cpicren (udl odb L CubeS
g Wiyl ok L dies il sdsyas o 1) (glesdly Ules
d9¢ 2 ) S 5 9 slajligy b (2016) jiSen
S 538 S gl ol S ey 090 clS 00
b sonSon o 2 PG WU 295 clajlig
Ao 55) 2 bl ool g 5yl ¥l g (IS il Ao
Oil 5 10 Lwslasly ) sl Wb ‘_;l))A.«sw LSUI’&:SS)?,
doe 2 sl skl 2)8 Wap S wyp sl
oloj ©e (b3 g CudsS (e g 935 (S S Shy

Al g ()l

%9, 9 3190
sl uslipel (Sidssn mpl olas Jsle i) >
A ang Gl SleMbl (69l 5 pole oltingly Sl JAlls )90
shie O b g 03 (559 o i) ojlas jlp,S 1 075 0/25 el 5
5 0/005 0/0025 (cla Jglxo 5 i o5loy yid o 100 o>
alae 5 0,5 500 wges 4 aslsl > 3 ans oozl 2oy 0/01
S ys ol )kiS 3 Al 15 plals 5 sbadlugs * S5 (654)
T2 548 cae & adiges 05 4y HliiS s B, S,
5 e SS) Bad g )heSS oS s w20 4 oy el
(10l &igad) i3yt S8 plsioa 903 Sy (1388 ¢)Sen
2010 slel b 05 500) wges 3 4 L a3 (5 eSS
Slooslas 3,5 e b 55 el Jobore 100 (e 5l
2lie b (LT Nowicki) 558 5l olKiws alowgdy ladsanly 4 oo 3
0/0025 5 (AN 0/005) 1., 0/005 (AN 0/01) swys 0/01
2B oy 5l (cusss p,5100/p,5 L) (AN 0/0025) o y>
b cubsS oldad 8 S plodl cubeS wlddad 4y aBlas jgbooy
10 sy yo > o8 jgm iy AL c0siiS 5,5 ol I odlitl
o il )18 35 Psi 5,5 )Lsb g yro b 2/8 alold b 59w
SrduS )0 M Cov i sladiged (52)F j dm LAS
» Aol ¢ Bud (gandiun yio Sl 30X15 skl b bl L
gy 3 B85 (5K jg) 28 e 315 le 423 4 (gl
0,90 slajless g5 2 dbgrye slapigesl 28 521 14 .7 L

B )90

PH (g pS0;101
5l oas Fyx cusgS wiges )5 10 PH (o pSojlil cas
bl s 43,5 Lol o330 Ol p)5 90 ) atd emeals

1 Rhomboideus

Lo 351 glgil b5 olmoaiisd )5 1 ealitul wabiste lallae
215) LS s Sliad L) (ollB el ((3)5n 5 L)
(e oSt (SSY S ) I sltannl (panadS 2,18 g w2t
Aktas ) wlosly ol iso cols) gl cudes (3,5 35 g
and Kaya, 2001, Desmond and Troy, 2001, Ergezer and
.(Gokce, 2011

2 ol b W55 e & (g5 oo sloflBgys (5,05 208
Qiheaet) 55 g sluw 1jlSg plo b duglie )3 isto el
jlgn We lp Cls xie SO aguails)ly oo (al., 2006
slasgy 5 edliual b g obj polie (o 1y gyl )lg5 o 1y S
Sl YU polie a4 absS buws floj e jd g 0l S jres9
oS ly & 4Bl yuis ol b was ampl 4 ol
S gt NS B (SeBS ghpp Cuwd 3)90 el Jlai 390
s ooty g M Joho gyl Canb 3 (09,00 (slajlg
oM ool el cpl & Wad o gy et CulS b 4
5 S lajligy L oawlis p @l e ool slasulp
ol)\Sea o Ashie (Al-Shehri et al., 2004b) 55 o (s,5l>
@35 So) 2 ) 95 Bn slaesl 5 bl 51 (2002)
Wop wmpl & ol Hlis zls Wl HIE )y 3)90 oI5 CubeS
25 S oo 10,0 30-20 55 )am s (29,500
PH 595 2 b oSl gg0 @b (05 Gl e ol
ol ol Al ool ol 1) SayeSol dl 5 Glawd (S
WlSY el @Y w5l (2010) o), Kea 5 Walsha
2l 2B iy 5 e o)lae oy O GiBign (LS
a8 ol i gl ol HIE wyp 0y90 o5 ol (405 g Coy
S 33 Sobdre Gl caw ddllas 3)50 slajlas oled
Iy b imo 43U poswo o)las ojl (pl jd Ll Wiledds coy cutS
» B clam Pl eolatal oy L s uines S ol
g Blord coy CuinS g (635 Gl Rl o o lae S
ol o2y ials ) oy cunS (oS 4 mpl clale il
@B 5 9sSee )8 slajlBgy Ul (2013) )iSen 5 Ha
3 L5 gyl gl ol H1)3 oy dy9e CudeS 3,5 5y p ],
FaL18 3 g ) 53 ol L dlie )3 9,Sue gy oS
Oluogas odlaiwl 3y90 (2B clajligy K> (gow jl .Cunl 039
Jeo bl &S (g ygboas ainly b5 den 8L jWgynn ol
OIS 19 By (e sbooyad Wariee lp |y Vb (o5 5
Uy 5 Sluogas (2015) ) Ken 5 Rydera yioen .aish
slaoSen Mo Cax b @S 9 206 clajluyy
20 Gl gl ol JIE w350 Men 8l 5 (L pudane
on b awlie 3 (2)8 gy odlatul 3)90 slajligy ohe



27 .y b sl sl o206 390 51 gy

@ e dhdl glod ) b Cdpdy g0 35 00l 03l )8
a Gl los 3 9 2y gl 5l adiges )5 o 4> 7T lo
B0 6 oo o5 Sl ax 3 4 cles > cel 2 Sse
Il 53 Qo 6 g Bl ) e oSy o)
o> igel Obj,l a5 10 51 eslazul b (IS 5pl ¢ S5, il
P& dS Oygo bl el JreSS b Sgin b9y b
A oy olaisl BB 1 5l gilael ons o)lal (glaygiSE 5 S
YL oximd Lis 5 sue oS a8 5g wll ol mdjlitel 0gos
Zeola et al., ) 3¢ Lol oy ol sxmdslis 1 osae ¢ slaal

(2003

Losly (g ol Juloxi g 4y 3205
a3 g oolar Mels Lilejl )b B s bl 4lS
ool pr g PSS 21 lley L aSike Al plosl 1SS
Clayges Bud dwlie oy i maw S slage)l
oy 9 dlie 350 9 135 ) €XCEl 2013 Jlidle 5 )5 Jol>

255 5

PH 2L,

Slabye o ldsed PH s olie 5l Jobs @l
ol gl &8 jglailan ol ond o3l olis 1 S 3 imgh
S les olad o g)bme cgles ol oled ) amd o
590 slayles oles (P<0.05) 5)b sg59 PH lps bl
b adllao cpl o db olis 1) sals sdises 51 (55 YL PH aalllas
ol 4w @l LaliEl pH e il chile i il
w3 938l ogas ;3 (2015) )lKen o Rydera mls b gl
o )b Glsman o] 38 35 car b 4 (208 W
)8 Wen PH 09 b & (o0l > b plgie ) PH (258l
dl)) L,’)Llﬁ 6[127)[29)) Cawsld ]a»).o adllao L))l 3D oD Sy
P Uk 5wl Mie S () oy ual olady)l
cdlé oS sl asp 50-70 ol 4y 9 pH= 8-12
PH o3gua .(Al-Shehri et al., 2004a) siws s oYL
il 1169 oo (5 psbar (U5 slajligy sl osllas
(Rydera et al., 2015)

g dlogs CudsS (355 p oo Jalse Jl (S plie PH ke
Sl oy zls (Ryder et al., 2016) coul ods [i)l;S diduwsS
S 055 ey PH b glacussS o aad o ol calise
3905 S Sygods LB oy 9 PH 4k, (Ha et al., 2014)
23l o U5 PH dgus > o ol S &8 ol (oSS

1925 (stocses 150 ja8 chawgio yeily) pj (Sl 3 51 osd o3Lol
(g KL 041 Jizws wopH jloslaiwl b colys 3 .aib ool
.(Naafi et al., A g S0kl pH. 5
Naafi et al., 2012) 1i (5 pSojlsl pH 500

Cugh) lyome (5 5 0j1!
8,8 plosl 950/46 o)l 4 AOAC 5,lxikl 3.k

RTINS LR

b lalie 5 smge il IS (el slioe 2 pialesl ol
okl b g o3 (g £95 jl 29290 il plos &S 2 53
i owl Caa ol Hlotwl pBen 4 @l has ol
cae 5 oolatal (1996) AOAC » zytie Udgy j ccndon
nli) JloxS olSiwd alusgas JUS (Bg) 5l (uBign ot
A el (Switzerland, 322-Buchi B

)

CR-300,Minolta, Co. ) g, & lwy cuiss &,
b S (o5l8 0 odomiw )b S gy cam a4 (Lid., Japan
D mage lyiedy L*:97.46 @*:-0.02 b*: 1.72 clasuie
(Kaya and Belibagli, 2002) ¢l oiis 43,5

(P &8l (05

ool 2 g e 28l U )8 )y laieds s
Brookfield ) zuwcdl lawgs (1999) (), Ken o Fiszman s,
o90j) opl y» .cé 8 ploul (Engineering Laboratories, USA
o b lalginl Cop yie Sl 2X2 slul b b5 lakab )
2 sagke 1 oS copu g stolo 12T Jad 4 Gl glaiie
3,5 0oLl wges HhB o> 25 5 wyseS b 4l

5l cud b
gaw 1 &8 ol Jhde T 6)luS el g pSojlul
500 psi jLid cou cuseS cladiges (yio ol 2X2) Loy pais
£)S 0/001 cds b g ors wlo Blo S 4 aids 1 -loj o
Hertog-) 13,5 ol glyscl b cosb) 80> Cogods o (e

( Meischke et al., 1997

> s S g b
3 3L3 ol a3 )3 163 sl S5 55 ndiges ¢ awe (9050
i 5550 e JFS o J €4 o S o 155
CdgS b Sye &8 CbeS pogate ylagey Syl edlisl L



1) ek (Slgixe

1398 i )l - (3598 4 o)blouis 5 alsr vyl 1l 13 alivo g pole slocdgiy & oo 28

L A

Ol 585 Yl g eSS gy 28 51 wn gk, lime
sl bagye PH i o8, YU L oles o 1) (igb) (slgioe
o3 (s 2 JS o s gy slsime igel  Job @l
Sloixo (50 Uzp»)j cble e Gl b S8 jebay  cunl o
O)Sen 5 Istrati . cul 4l yili8l oad 55 lacussS ueb,
S 35 el B Sadesan sbmpl 51 (2012)
slam 3l 325 S5 0b (LS guls 0l 18 (o) )90 S
55 Uy QIR s ol i o S & (Setlstiy
Sl 3l b ods Jlos cudsS sladiges gl e oyl &
il diged PH & dtunly Llgi o 5L 5
opl 3 48 3 cuigS oyl il g ol Blaal S
Szl dlais §) YL olie .l givo adlas
OT cle o 29y 0 YU o SIS cud b alac gl gy
sbaoly g Ol (SpSIl lasl S50 4y (5955 392
Li et al, ) wibo by b pdgme o sbad il58l ¢ aiolagl
3ol ol 190 5 ladigas PH  laolas 136 & 425 1;.(2014
2ol Gl e Ol gleS cwb oS psllgnl dai
salgs (s ojadss 5 il g it b 5y |y CudsS
Wb Joghe (S cunS Ll I eores b
cudgS PH Lials3l 5l Jols oluss (Naveena et al., 2004b)
Cundl (Ve Bl g SMae slayud pigf cuw SlgT o
QI g oy e > NS e GBI (g LS Le
Warriss, ) 55 o3l bwg cbsS )3 Stdgbion 435 olie
wesas , (2011) Toldra 4 Flores zls b gls ! (2000

Chllas cubeS ST Shy dee » 295w STl b

)b
90
o a b2 b2
80 b 2 bI I
o facba g & d d

m Blank
AN (0/0023)
30 m AN (0/003)

AN(001)

i ke
e

W e

1 7 ¥
(32s) olel
355 CudS (sadiged (ugb) Slgiome Ol (a0 - 2SS
- XWe

1 28

Jooe (plig p S5 (25
sl oy dilie slacdle b nyilie (o lol dumlie

Wb 2 S Joloe slacyBigy 5 Cluss g ) edd 5y

G
tE A i T. ¢ 7 I r )
7 . ] \ N
gEbbab dI * §§ d\ d§
. N NN M N
;5 F § L % % % % W EBlank
g4t % % % % % A AN(0/0025)
3 f \ % % § % u AN(0/005)
1 f % § % % % ANOL)
NN R R
' 1 7 14 2 28
(382) et

b 353 CuigS sdiged PH Ol gnti oyl5m0 -1 JSWS

b 6 abawly do polie 4 5/5 Jgeme do I alae pH i3l
FPH it Gl L e ol olon S e ol
b il iy sy 1 d9a0 b 5/8= 6/3 dauly s yolis
clld  pjeS ey omen » J(Rydera et al, 2015)
oS 1pj g 0 05 (9/8- 6/3) lawgio ol PH > Sitdozig p
PH 3 5 (il adlico ool it dinge PH 5 )5
Dyl o3gamma oyl 3 1) 393 el Sl & S 4 T L6 Ll
b ooy ol (e, (Ha et al, 2014) 345 0 by
Moy MFL cld ualiél s 4 6 p5 4 ol PH ials
ol b Leiss b bee 40 jasls Ll el sl
S p PH b o8 J Silo pH oli8l b plSen MFI
Cosl (bydore slo uBgp 2 ol 80 Gk ) Vel by
[(Ryder et al., 2016)

wily PH & Sl (o3 (g9 o8 CudsS ey Sl o
Uil ss jl w clps 200 cov ol pl A dis e
o (65590 3)lao ‘rv?.}ﬂ 2 PH 515l asis )b 2esg OT sl
Jsb huyn B2 15 4 ol PH & Gl oas (5138
b s ol (Al-Shehri et al., 2004a) wb o (yisl53l yos8 o
sl pl b ogas » (2011) Toldra 4 Flores gls
g Sullivan  ppixen 5 cidgS GlacShy dete 2 (2955
» U’JL)A.{L dlbp))j oalésiwl 009‘» 2 (2010) Calkins
wcatly Cille CudgS (ymdgrn g San CL gy

Cugh) lyowe (5 S 0j1!
35 scuisS by slae lire Sl (4)lol dunlio
adlllas 3y50 (sljlos o 3 (p<0.05) sls L Hlo dmo |y oais
e Yl b 2wl ughjsl olas 001 gol> o

1 Myofibril fragmentation index



PAY RO S NS JOOW GO T YRR ppnyye

b Gglate odd 0 CudeS  omiwcSy b byl gdss ) odo]
51 a5 (1988) \Sen 4 Lorenz 4 (2004) ,5en 4 Booth
WLdgy 03,8 odlawl oMb plo jd jo,d Jald ydg aliste palaw
CubeS Ky gl D ()b eyl &S gysba cuily casllas
(2009) Lo o Lee wbs b mbs ol bl 005 oaalie
o @by el @YU gshe Gilel ol el calhe
o209 sl ol ) uf“’lﬁl W89y jeyd pasls 5l Jol> b
Cuild dgry (b bme MBI byles ple g dald e
Cobsy Cawle I 4 Nl e cpl o (P<0.05)
SSan 9y bl Gawy 5 PH i 4 Cons SponsdlysS Lo
& 2l CdS ugliae AbSS) 2 i a0 g (ljudse
(Lee et al., 2009) 545 o cusS (53008 9 Sy Linljdl sl
2 GV e o bk mpl YL o Gaaleil el
ol LB 04 D5 CubsS Ky (6308

o

B Blank

AN (0/0025)

BAN (0/005)
AN (0/01)

e s val
e

A A A A A A A A A AT
A A A

1 1 14

21 28

(39s) oled

2020l sl ] 2 )8 o 351 o S G -4 S
Cudgs L yad i yliee (595

30
i
15 é % ® Blank
N N AN (0/0025)
10 N \ = AN (0/005)
§ § A.\'Eu a1)
MR

320U Lwsli g ] (o ) o 31 e rCdalé iU -5 S
CudgS % adld ol 95

Sl ) ol gols (p<0.05) sy i = ime ()l
ol o o3l s 3 S > Jglowe (slayuiigy

G
e )

Z

2100 I W Blask
& 5 % ® AN (00025)
y
% § = AN (0005)
T \ AN (001)
< 40 N o

\

0 N
N

W e

28

(Jay) ok

B 35 CundgS (Srdiged JS (pig p Ol et (ol ~3 S

b adllas pboul gl o auS o sanlic &S jglailen
3 oo eBon Ol BLA 5l LSy lodgioee )3 ajles
I il olise ol oloy cuddS b g anld b s Jg slazsh
wolS el 51 (2012) Benjakul 4 Rawdkuen .ol o35
5 S g TS plesdon 5 Bl Sl |y Bl
b oodd jlow sladiged o i zols Lol L8 wyp dy90 o
e 2 1y biime il aals L9 b awslie)d (il
ok 3l (hyedee slaion s g Jeore lany
» gl cble il g alS clam sl eolanal B ) lsb
o bl g 505 @S ol clbypd ysSug)Se
o3l 3)90 (sl 5T (i 53 8y o 5l pudgre 5 LedoS )l
ajlSen 4 baye jloyin cullsd plise cp VL (Baiod cnl
O)er o Bhaskar @uls b Gikeh cpl gbs e LLL als
Hore olie 2 29 slajligy b o5 (2008)
(2009) I, Sons g OVISSIPOUT (pizmods g 9l5 s (sl iy p
CsS SlaoBon e Ol 2y el o 556 &
) cdllas 6315 )18 (g 3)50 (5l (ale

)
5 ) e SbS pa glcwlle eee IS
S B9 415 glalie I tabie Shege Mile of i
kol 613555 095 Jlez 9 sl bl ) glhas Jlas 390 S
& Wbl o LS 5 bl Cavgy g <l > S5y ool Joiue
P2l a8 bagel)lS g padn s osdle 3l ke
Gl g Cangy 3 1) 308 B 3)5 (S5) Ay g Mgl S o2
Cangy @35 ) jaw g (20,0 S5y Jghme (izmed Siled g0 o]
Canddy ol (FUji, 1969) ssb o by ¢ olale cuses



1398 ot = 29358 L o)lais 15 aler ol ) (21 @alio 5 pole leiingy, 488 30

2 ok dbul glagliow Gisb g oy I LE cuieS lalad
s 3l oy oo oplplo (Flores and Toldrd, 2011) ol cuies
orme 3o ajlSen dgel 35 OMas b a )
s slam iyl jl aoy 60 des &S s gmio slag 3]
HBan cage o cul ol Gy Wgde Jols 1, IS
B9 wed B by 1) )8 (pl 457035 (0 (g 4 j25)
el ol Jlasl cage o5 oty sl jgun 55k
Devi et ) wiad o plosl 3,8 oo st 00285 2 SeiSs &
il adlae pl > (al, 2008, Gupta and Khare, 2007
s ol a8 05 ool a5 ;g s a1 ilisee (clacdale
Cal 03l L 1) )b me talS it i clale yilial b ool
eSS oy wmyl dop 001 chle 4$,0ba (P<0.05)
b s ool @ wlgh o cpl &Sl ataby ) <l stw e
Siron) Sy syt ol (28wl clale (Rl &
ol €t 53 g Gl aly G381 Al digad & S (S dsre 9
h Golbisine (il dald Lges & Cons 35 8L (e i

(P<0.05) cudl o3y L

350

*.Blank

BAN (0/0025)

((ged) Sl i

AN (0/005)

WAN (0/01)

SOIIOIIIIIIIIININNINY, - o
OOOIOOIANNNMNNSANNANNY
T

N
e Y

(3 olej

B Dy CuigS sdiged Cl b Ol gt oyl 5a0 =7 UG

5 Slogas (2015) Kea ¢ Rydera wlie imgh
SlaonSen oyt Cax |y (29,50 5 (208 ajliyy Uly
ot gl @l ok 45 oy 90 Aser Bl g (Lo
<8l jgrhn ) sl bly odlial 2)00 (288 gy o
ey wb (2016) Lea ¢ Arsha pies o)b siea
3 L ey 090 CudsS 935 Sy dpke 2 ) 2955
2 Sl 8 29,5 slajligy oS W2 GBS e
9 5 ¥l g (3N plai dien Bl sy gy
b U hmdae oo Mo o) » eyl o
Slasls

50

40

TN 4 i

;"J § % \ [ i

. g § é % :UETL‘ . 7
N RE RN el
1 % % § § % -\\:C’]‘
10 % % § § §

TN N N R

14 A b

(Jay)olej

3) o

32 220l sl pmad] (2 )8 (o0 331 lisee gaClE iU -6 JSWS
CudgS B (w0 555

boiye cpanS 5 40ld Jlog 4 bospe (Giemw (il (nired
W35 0l Loy e odg obyst /001 e
wlie 5108 w31 1001 [l g oy sl slolos o 5y
oYl b sals e ol (aslis o Ll sl ol |y
9 SAWYEr .Cuul 0392 (lise (35S shb LSl Jlos 5 Oljee
Sl glate polae ilial 31 b5l adss (2008) ohKen
05 lime 40 Sas b olyon (duop> 2 5 1/5 0/1 0/5) KLY
SIS Cd )b PH (59) p Sad 9l 9h imed g b
ol 5 ol @l i S plxl coy axs s dlols () g
cely & g8 cubeS & SaSVauwl 3938 &8 ob ol dalllas
Ky wlie LSl Ky (g5 p 05 o cudsS PH ials
Sl (SuSaams Hl Jlop pH L ciissS jl Jolbs slacSil
il oo (32U Hhuw 1 gl adiges 4 i ddls] Sod (glgizes
S S il sy ¢ siate 1 Mol S (e i oS
& ab odnline ied il Aol () dawgl g dgupe b
S Shy lp dopd Kl i poalie p SaSYawl ]38l
ASL Ao Hluny Sy g 0jl ClgS

cal g
B9y £ Aw i jop 3l (U Ol |y 35 ol
(088 (o] () 3MS) (sl Bl oS iy dlae > 39340
PRI gu,u.fl) L_,’_))/La_c s, ‘(u.&;):la L;[m).;.)lfbu‘_;l”f?a
slagSon)  wmedgSile g (OSme 9 (isenss
c3lgS, b (Rydera et al., 2015) auib o (SuowdlgS Lo
3l Cyguo sl yige Hlows OT &35 e yd CubgS me}ﬂ
35 CubeS paw kit el gla Jolowe d cubgS ilalad oS
5! u'i’ Swd S (635 b des slaciend 9 oM
4wl Jolre 299 bl FU JShe ] p & olagdy,



) O STV SO B T YRR ppnyye

Sy 2y Soyiow del $1(2009) o) o Ke is)S 318
o g 95 CubsS womale eilinST 5)lul 5 YLl (o35
S sl PH il a5 oolizul 15,8 5,55 al ol ),8

(Ke et al. 2009) 595 00 cuisS (635 9 o (6)lSS b )bo

e SR b

CsS 4 oad 35 (2B el dilize glackile Jl s
sy L gubs (P<0.05) oy Lis I sime anlllas 5, 28 5l uny |,
(B mpl YL clacble boond o cudsS (cladiges a5
S 285 Hged & S )l 5 35 s 11y oYL Ll
S (2004) o, Sen 9 Naveena by (¢l alie guls ol 03403
s Shy dee sn o2 b Sulsmen clampl b
o (B3 Al o3l I8 (cy 3j90 CubeS (s g (alonidsSs 8
& Cuns 03l 3y90 (slagy 31 den 48 15,5 5155 ln] Ll
S ond g 905 0l b e e dald wsel
o CudsS sladiged iaghy cpl 2 wbad CudsS sladiges
liee mpl e Il IS (55l 5 28l oS5, bl jlons
pis duy oo slaids & uilged S plg)ls bawgs |y (58 Lt
ol o5 sl oy 5 05 25 ety ul L paje 4B Ll
Jb e o il dls opl sdes S Wlg 0 Y gae g5
B Y same go5 opl Gl g S (glndiug 0 g Olals
gl (oges ondy g SR 2 Wlge 5306 slaedgl 2
(1991) .))San 5 Papadopoulos .asl awsh asg b6 UG
losd 9 S5y o SRy s9) 2 ) SV i 30
Oer g Casaburia uiswes .853,8 13,5 wyp 3j90 CadigS
o o Shy e 2 ) SulgBan slmpl 56 (2008)
yobs adlas ol b bl gl 48T w3l 13 oy 3y90 (paswgus
R I PN

S 5 o
o st odlitel g CubsS oS S (sl il slaig,
ol b by cpl 1 (SO 0yl dg3g iSOV guaste Agi o
Oy by o] (ad 05 a9 S lagSsy culds
ORI e o g3 8kes (ol ple 5 (SuSGgeedsal (ol
Slampl (S il ojgpel abbe O S bl
sl 4B )13 gy 2)90 i) 5 LSl (LS 1 39290
RS 35 Cap sl pusbipl (2B w3l 5l adles oyl
» kel Cundds b | (K .cd)S 15 eolitl 3)90 o3 CuigS
@b s b el asly ()8 mpl & cul ] adls oy
) cubsS )3 9290 Jglme (slacuBiyn g PH ol (505 cud s

Ol 5SS b b

P RS cdls (5 p se g mre Jolse Sl S
Cdsb p 1y (2B w3l cilizes glaclale 136 b . Cunl cudgS
ol b gme (4SS ey 28 b p cusS oS
byl 2B il clale il b oS s ol gl (P<0.05)
b wsb s cpl & Slg e ol ol a8l a3l O (6 )leSSs
Jsloeel sloiig 2wl clale g w1 580 ooy oo a5
o g odd madn MolS a5 W3l iVl g 3US wile s
alojles o (S cdls K jsbay .l 035 4o g
P390 (bl o5 69y IS by (b > ey 2090
g oy ol 001 clale b onis oy slacuigS adllas LL
YU s ol ol 1y o (6)leSS cud )b o ieS dals diges
sk slyzme 9 Y PH Wi o )& el oos
2l 2y o 3 001 clale Loy Jlog clacusoS

fegdd 1

I s

. '§ N 7.

é % % é i WElank

z'i ¢ % § g g © AN (0/0025)

) \ \ \ \ AN (0/005)
§ \\\ § § AN (0/01)
N N N N
MR MR

35 Cudgs diged O (5,1 Cad )b Ol kS (o a0 =8 JS0d

L XW

Sl Y PH 51 o8 sbj O 6l e o b clacuss

Sk 535 bawgio PH g o5 PH b (slacissS jl Ygars o y5 o
g oas ol slayiagh 5 (1390 (a8 4 ooy slaks)
LS 1 e 0nd 6yl slacusss Ol (6)lnSs cud b
Bertram et al. 2004; Kristensen and ) cul odww, <l
oSy (Saidolian 450 4 odalie (pl (Purslow, 2001
SIS il oo )3 9 (hpmdone S ile )5 o USwilginw
opomen Cawl o0 o3 bli)l cisgS il buwg axale O
2l S 5 sSee slampl b (2014) olilSen 5 ez
oS ol s )] ol ol JLE wyp dy9e CudgS (635 douo
G bl |y bt 5l oolil e w3l g0 o
ol odlizul 3)50 sl phe j lodl i cusgS
CubeS 5SS Cudbs 5 (95 e 2 |y oy B 2Ly
syl st (2013) OhSer 5 peSagly sl ol

CudsS (635 9 (plordsNid S SRy doke 2 b (SeidsTon
y pols adlls zols b aslie (2mls oS 0005 S5 g0 3)90 55



1398 i )l - (5598 4 o)louis 5 alsr vyl 1l 13 alivo g pole glocddgly & pis 32

5 &5 Ol cdsS GlagnSen sy » mpl cble e Saclale )3 (26wl &5 3 Ui gls cpizren ad iulj3l
ol LBl o3l oS glay g M Gl gl S a4l cuis sy jl Sy wlise
olBl Ll 08 has 5Sess JoSlse i b (olassly

228 L9 p ol G Wiges 3,lailiul B0l g (o il (el ~4 g

5 oy cél ) Syl &y o
4/2+/062 3/4+/000 4/4+/112 3/54/09¢ 3/2+/19¢ Blank
412+/112 3/54/12 4/4+/05 3/8+/38° 3/9+/37° AN (0.0025)
4/1+/02° 3/4+/12° 4/2+/12° 4/2+/51° 4/354/612 AN (0.005)
4/0+/41¢ 3/2+/24¢ 4/0+/11¢ 4/8+/182 4/414/342 AN (0.01)

é.yla.e
45 e oon b g g AosS ugusindl ew dlas (935 ol awlie 1380 ¢ st @ culS S o 00l bl
CubeS sl g Suiysde Sl 65l 5 s e wo T U ) dunlhe oy 1388y Lo i (Y el (b o B80S
6-1(1)69 . s spels ligios aloeo allugS g 95
AACC, 1983. Approved Methode of the AACC. Complid and published by the Approved method commite. usa .
Aktas N, Aksu MI, Kaya M, 2003. The effect of organic acid marination on tenderness, cooking loss and bound water
content of beef .
Aktas N, Kaya MI, 2001. Influence of weak organic acids and salts on the denaturation characteristics of intramuscular
connective tissue-A differential scanning calorimetry study. Meat Science, 58, 413-419 .
Al-Shehri M, Abdul-Rahman, Yassar S, 2004. Production and some properties of protease produced by Bacillus
licheniformis isolated from Tihametaseer, Saudi Arabia. Pakistan Journal of Biological Sciences, 7, 1631- 1635 .

Arshad MS, Kwon JH, Imran M, Sohaib M, Aslam A, Nawaz I, Javed M, 2016. Plant and bacterial proteases: A key
towards improving meat tenderization, a mini review. Cogent Food & Agriculture, 2(1), 1261780.

Ashie INA, Sorensen TL, & Nielsen PM, 2002. Effects of Papain and a Microbial Enzyme on Meat Proteins and Beef
Tenderness. Food Science, 67(6), 2138-2142.

Bhaskar N, Benilaa T, Radha C, Lalitha RG, 2008. Optimization of enzymatic hydrolysis of visceral waste proteins of
Catla (Catla catla) for preparing protein hydrolysate using a commercial protease. Bioresource TechnologY, 99(2),
335-343.

Booth MA, Warner-Smith RJ, Allan GL, Glencross BD, 2004. Effects of dietary astaxanthin source and light
manipulation on the skin colour of Australian snapper Pagrus auratus (Bloch and Schneider, 1801). Aqua Res, 35(1),
458-464.

Burdette C, Breidenstein D, Kinsman and Kotula AW, 2012. Muscle Foods: Meat Poultry and Seafood Technology
(Vol. 574): Springer Science & Business Media - Technology & Engineering.

Casaburia A, Monaco RD, Cavella S, Toldra F, Ercolini D, Villani F, 2008. Proteolytic and lipolytic starter cultures and
their effect on traditional fermented sausages ripening and sensory traits. Food Microbiology, 25(2), 335-347.

Desmond EM and Troy DJ, 2001. Effectof lactic and citric acid on Low-value Beef usedfor emulsion-type Meat
Products. Lebensm.-Wiss.u. - Technol, 34, 374-379 .

Devi MK, Banu AR, Gnanaprabhal GR and Pradeep BV, 2008. Palaniswamy M. Purification, characterization of
alkaline protease enzyme from native isolate Aspergillus niger and its compatibility with commercial detergents.

Indian journal of Science and Technology, 1, 1-6 .

Devlin TM, 2002. Text Book of Biochemistry with Clinical Correlations (5 ed.): Wiley & Sons.

Englund PT, King TP, Craig LC, Walti, A, 1968. Studieson ficin. I. Its isolation and characterization. Biochemistry, 7,
163-175.

Ergezer H and Gokce R, 2011 . Comparisonof marinating with two different types of marinadeon some quality and
sensory characteristics ofturkey breast meat. Journal of Animal andVeterinary Advances, 10, 60-67 .

Fiszman SM, Lluc MA and Salvador A, 1999. Effect of addition of gelatin onmicrostructure of acidic milk gels and



33 b sl el 20 g ST gy

yoghurtand on their rheological properties. International Journal, 9, 895-90.

Flores M, Toldra F, 2011. Microbial enzymatic activities for improved fermented meats. Trends in Food Science &
Technology, 22(2-3), 81-90.

Fuji R, 1969. Chromatophores and pigments. In: Hoar WS, Randall DJ (eds) Fish physiology. Reproduction and
growth. Bio luminescence pigments and poisons. Academic Press, New York. Vol. 111, pp.: 301-353.

Gupta A and Khare SK, 2007. Enhanced production and characterization of a solvent stable protease from solvent

tolerant Pseudomonas aeruginosa. Enzyme and Microbial Technology, 42(1), 11-16 .

Ha M, Bekhit AED, Carne A, Hopkins DI, 2013. Comparison of the Proteolytic Activities of New Commercially
Available Bacterial and Fungal Proteases toward Meat Proteins. Journal of Food Science, 78(1), 170-C177. doi:
10.1111/1750-3841.12027

Ha M, Bekhitb AED, Carne A, 2014. Effects of I- and iso-ascorbic acid on meat protein hydrolyzing activity of four
commercial plant and three microbial protease preparations. Food Chemistry, 149(1), 1-9.

Hinkle HB, 2010. Acid marination fortenderness enhancement of beef bottom round. University of Nebraska Lincoln .

Hertog-Meischke MJA, Smulders FIJM, Logtestijn F Van JN and Knapen F, 1997. Effects of electrical stimulation on
the water-holding capacity and protein denaturation of tow bovine muscle. J of Animal Sci. 75 : 118 -

24,
Istrati D, Vizireanu C, Dima F, Dinica R, 2012. Effect of margination with proteolytic enzymes on quality of beef
muscle. Scientific Study and Research, 13(1), 81-89.

Kaya A, Belibagli KB, 2002. Rheology of solid Gaziantep Pekmez. Journalof Food Eng, 54, 221-226.

Lee YS, Owens CM, Meullenet JF, 2009. Changes in Tenderness, Color, and Water Holding Capacity of Broiler Breast
Meat during Postdeboning Aging. Journal of Food Science, 74(1), 449-454.

Li P, Wang T, Mao Y, Zhan Y, Niu L, Liang R and Luo X, 2014. Effect of Ultimate pH on Postmortem Myofibrillar
ProteinDegradation and Meat Quality Characteristics of Chinese YellowCrossbreed Cattle. Scientific World Journal,

8.

Lorenz TR, 1998. A review of astaxanthin as a carotenoid and vitamin source for sea bream. Naturerose Technical
Bulletin. Cyanotechnology.Hawaii, USA., 52.

Naafi MH, Zeinoaldini S, Mohammadi H, Hopkinsb EN, Ponnampalam DL, 2012. Performance, carcass traits, muscle
fatty acid composition and meat sensory properties of male Mahabadi goat kids fed palm oil, soybean oil or fish oil.

Meat Science, 92, 848-854 .

Naveena BM, Mendiratta SK, Anjaneyulu ASR, 2004. Tenderization of Buffalomeat using proteases from Cucumis
trigonus Roxb(Kachri) and Zingiber Officinale Roscoe (Gingerrhizome). Meat Science, 68, 363-369

Ovissipour M, Abedian A, Motamedzadegan A, Rascoc B, Safari R, Shahirie H, 2009. The effect of enzymatic
hydrolysis time and temperature on the properties of protein hydrolysates from Persian sturgeon (Acipenser
persicus) viscera. Food Chemistry, 115(1), 238-242.

Papadopoulos LS, Miller RK, Rinder LJ, Cross HR, 1991. Sodium Lactate Effect on Sensory Characteristics, Cooked
Meat Color and Chemical Composition. Journal of Food Science, 56, 621-626.

Qihea C, Guoginga H, Yingchunb J and Huia N, 2006. Effects of elastase from a Bacillus strain on the tenderization of
beef meat. Food Chemistry, 98(4), 624-629.

Rawdkuen S, Benjakul S, 2012. Biochemical and microstructural characteristics of meat samples treated with different
plant proteases. African Journal of Biotechnology, 11(76), 14088-14095.

Ryder K, Bekhito AED, McConnell M, Carne A, 2016. Towards generation of bioactive peptides from meat industry
waste proteins: Generation of peptides using commercial microbial proteases. Food Chemistry, 208(1), 42-50.

Rydera K, Haa M, Bekhitb AED, Carnea A, 2015. Characterisation of novel fungal and bacterial protease preparations
and evaluation of their ability to hydrolyse meat myofibrillar and connective tissue proteins. Food Chemistry,
172(1), 197-206.

Sawyer JT, Apple JK, Johnson ZB, 2008. The impact of lactic acid concentration and sodium chloride on pH, water-
holding capacity, and cooked color of injection-enhanced dark-cutting beef. Meat Science, 79, 317-325.

Sullivan GA, Calkins SR, 2010. Application of exogenous enzymes to beef muscle of high and low-connective tissue.
Meat Science, 85(4), 730-734.

Walsha H, Martinsa S, O’Neilla EE, Kerrya JP, Kennyb T and Ward P, 2010. The effect of sodium lactate, potassium
lactate, carrageenan, whey protein concentrate, yeast extract and fungal proteinases on the cook yield and tenderness

of bovine chuck muscles. Meat Science, 85(2), 230-234 .

Warriss PD, 2000. Meat science - anintroductory text. CABI Publishing, UK, 310 p .

Willy N, 2011. Meat Tenderizer: Culp Press - Juvenile Nonfiction.
Zeola NM, Souza BL, Sobrinho PA, Souza AG, Pelicano ERL, Leonel FR, Boiago MM, 2003. Methods of cooking and
its influence on meat quality of lamb. 49th International Congress of Meat Science and Technology-ICoMST



Iranian Food Science and Technology ] . ) L.
Research Journal ‘ > =4 olnl s luo g pole Sledngy 4 i
Vol. 15, No. 1, Apr. May. 2019, p.25- 35 SeET A 25-35, 51398 iy 9958 o o leis 15 s

Effect of Aspergillus niger protease on beef tenderness
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Introduction: Meat quality is always very important for consumers. Tenderize meat one way to improve the
quality of Meat and its products. In the study effect of three levels (0.0025, 0.005 and 0.01 percent) of protease
produced by Aspergillus niger on meat tenderness during the 28 days of storage at 4 ° C were studied. Then
treatments to control the physicochemical and sensory characteristics were evaluated. In this study tests the total
soluble protein, moisture content, pH, colorimetric, texture analysis, water holding capacity and sensory
evaluation of meat quality parameters were used. The results of the tests carried out showed that soluble proteins,
pH and moisture content levels generated by increasing the enzyme from 0.0025 to 0.01 percent was
significantly increased (P<0.05), But on the rigidity by increasing the enzyme decreased firmness. Results also
showed that water holding capacity has decreased, but all treatments during storage period 0/01 enzyme
treatment showed the highest capacity at the end. Brightness index (L *) and yellowness index (b *) during
maintenance treatments reduce the redness index (a *) increased. The sensory characteristics of diet
supplemented with 0.0025% of fungal enzymes and control the admission showed more acceptable. So this study
using Aspergillus niger enzyme for use in to tenderize meat it considers appropriate.

Materials and methods: For this purpose, 4 samples of 500 grams of Rhomboideus muscle from the 1.5-
year-old Holstein male calf from the Rock Company slaughterhouse were immediately prepared for killing.
Samples were stored in a refrigerator at 4 © C for 48 to 72 hours. Each muscle was maintained as a non-injectable
control unit (control sample). Then injected into three other parts of the enzyme solution. Protein solution of
Aspergillus Niger was obtained from the Iranian Institute of Science and Technology. Then injection of the
extracts of the enzyme into the sequences by the injector with 0.01% (AN 0/01), 0.005% (AN 0/005) and
0.0025% (AN 0/0025) (Mg / 100 grams of meat) of fungal protease separately into meat pieces. The pieces of
meat were treated using an injector with 4 needles in each row with 10 needles with a spacing of 2.8 cm and a
pressure of 35 injections. After injection, the muscle samples were packed under vacuum and immediately stored
at 4 ° C for 28 days. On the days 1, 7, 14, 21 and 28, the relevant tests were performed on the treatments. To
measure the pH, 10 g of the milled meat was mixed in 90 g of deionised water. The prepared mixture was then
plated with a rough filter paper (average watten-diameter of 150 mm). Finally, pH was measured using a digital
pH meter. The homogeneous moisture content of the meat samples was measured using the oven method and
according to AOAC standard No. 46/950. The basis of the test is based on the measurement of total nitrogen in
foods, assuming that all N is a protein type and is based on the coefficients of N-to-protein conversion. To
determine the protein values, use the method outlined in AOAC (1996). Used. To measure the protein, the
Kjeldahl method was used by the Kjeldahl machine constructed in Japan. The color of the meat was measured by
a color spectrometer (CR-300, Minolta, Co. Ltd., Japan) every seven days. White tile with b *: 1.72; a *: -0.02; L
*: 97.46 is considered as reference.This test was performed to examine the tissue texture strength of the
specimens by using Feismann et al. (1999) by Brookfield Engineering Laboratories, USA at 4 £ 2 ° C. In this
test, a cylindrical probe with a smooth cross-section with a diameter of 12.7 mm and a speed of 1 ml / sec was
used. In order to measure the water holding capacity, the amount of water extracted from the cutting surface of
meat samples under 500 psi pressure and 1 minute time to the filter cassette was accurately weighed to 0.001 g
and was expressed as extractable moisture content. The evaluation of sensory features in terms of five factors
including hardship, substrate, texture, color and general acceptance was performed using 10 evaluated trainees
by Hedonic method by completing an evaluation questionnaire. To each of the mentioned factors, the privilege
was allocated from 1 to 5. The way to score was based on the fact that the number 5 represents the highest score
and the number 1 represents the lowest score all experiments were performed in a completely randomized design
with three replications. Means were compared using SPSS 21 and based on Duncan's tests at 5% level. The
resulting charts in the 2013 excel software were drafted and compared.

(*- Corresponding Author Email: mohammadi.ali6O@gmail.com)
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Results & Discussion: There are several ways to improve the quality of meat and its better use in the
production of meat products. One of these methods is to increase the solubility of the meat proteins and,
consequently, to crumble and increase the properties of the emulsion and other functional properties such as
increasing water holding capacity. Today the effects of the enzymes in plants, bacteria and fungi have been
investigated. In this study, the Aspergillus Niger fungal enzyme was used to crust meat. One of the results of this
study is that the fungal enzymes have been able to greatly increase the water content of the water, pH and soluble
proteins in the flesh, due to increasing the duration of the enzyme’s effect and the concentration of the enzyme on
Insoluble proteins such as collagen and elastin are completely digestible and their nature has changed (Englund
et al., 1968). Also, the results show that the enzyme breaks down some of the protein proteins and forms them in
smaller molecular weight units. As you can see, increasing the amount of enzyme concentration on meat proteins
has increased the amount of crust and solubility of meat proteins.

Keywords: Aspergillus niger, Soluble protein, Meat tenderness, pH
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Introduction: Camel carcasses has lower fat content in comparison with cow, moreover, camel meat has
relatively higher polyunsaturated fatty acids and lower cholesterol contents (Kadim et al., 2009a & 2006).
However, calcium amount of camel meat is greater than that of cow, and its lower consumption is partly related
to this issue. With increasing demand of camel meat, more attention has been paid to the quality and chemical
composition of it. Acid marinade can be used through the diffusion of the solution and its propagation over time
as an extensive method to improve the meat tenderness (Yusop et al., 2010). Lactic acid is often used in the meat
industry as an antimicrobial during carcass slaughter. In addition, lactic acid can improve meat tenderness
(Hinkle et al., 2010). The aim of the present study was to determine the influence of lactic acid and sodium
chloride on textural and sensory properties, also and proteolysis pattern of biceps femoris muscle of camel.

Materials and Methods: Six 4 to 7 years old camels were transported to the slaughterhouse in Mashhad
(Iran). Slaughtering and dressing of camels were carried out according to Islamic methods. All chemicals and
reagents in the experiments were of analytical grade and purchased from Merck and Sigma-Aldrich companies.
Biceps femoris muscle was used as an experimental material, cutting into 2x2x5 cm? pieces, and laid in lactic
acid solutions (0, 0.5, 1, and 1.5% vl/v, all accompanied with 2% w/v NaCl) at a ratio of 1 to 4 (meat to
marination solution) within plastic bags. Marination process was carried out for 0, 24, 48, 72 h at 4 °C. The
meats were then removed from the marinade and dried lightly. After that, moisture, ash, protein and fat contents
of the meat were specified by AOAC (2002). Shear force was measured by TA.XT plus texture analyzer (Stable
Micro Systems, UK) provided with a Warner-Bratzler shear force blade method in order to evaluation of meat
tenderness (Byrne et al., 2000). Myofibrillar fragmentation index (MFI) was determined as described by zahedi
et al. (1393). Sarcomere length was measured with the method of Botha et al. (2007). One-dimensional gel
electrophoresis was determined as described by zahedi et al. (1393). Collagen content was specified by AOAC
(1993). Sensory properties including color, texture, flavor, juiciness and overall acceptance were performed
using a 5-point structured hedonic scale (Hoffman et al., 2006 & 2008). One-way analysis of variance (ANOVA)
was used to determine the significant differences between treatments using SPSS software (version 19).
Duncan’s multiple range test was used to compare the means.

Results and discussion: Acid concentration and marination time had a significant effect (p <0.05) on
sarcomere length. It was likely due to the fact that the addition of acid led to increase in pure positive charges on
myofibrils and cytoskeletal proteins. As a result, more repulsive forces were generated between the protein
molecules of myofibrils. Eventually, myofibrils swelling caused distancing Z lines from one another, and
increasing the sarcomere length (Ke et al., 2008). The results of analysis of variance showed that the
concentration of lactic acid had a significant effect on MFI (p<0.05), and MFI value was less than zero at 0%
concentration, however, it was non-significant in relation to the time (p> 0.05). The higher MFI values of the
marinated samples may be due to the proteolysis of myofibrile proteins using D-cathepsins which activated at
acidic pH (range 3-6). Meat samples marinated in the highest concentration for 72 h showed the lowest WBSF
(p<0.05). The tenderising mechanism of acid marinades was believed to be including weakening of structures
due to swelling of meat, increasing proteolysis by cathepsins, and conversion of collagen to gelatin at low pH
during cooking (Berge et al., 2001; Offer & Knight, 1988). The retention time and acid concentration did not
have a significant effect (p> 0.05) on the collagen amount of lactic acid treated samples. It was likely that low
acid concentration, although affecting some of the parameters, is not suitable for degradation of connective tissue
(Hinkle et al., 2010). Sensory analysis showed that tenderness of the samples marinated at with 1.5% acid
received the highest score (p<0.05), which was consistent with the instrumental results. Acid concentration
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significantly affected (p<0.05) total acceptance of the samples. Higher levels of acid can be used for marinating
without adversely affecting the consumer acceptance. Results from SDS-PAGE showed that number of seven
bands on gels, on average, were belonged to intact proteins, and other bands were considered as peptides which
resulted from proteins proteolysis, especially heavy proteins. Also, time had non-significant effect on band area
of myosin heavy chain (p>0.05), while, acid concentration had a significant effect on the area of this protein
(p<0.05). The band area of proteins C, a-actinin and actin proteins enhanced as a function of acid concentration
and marination time (p<0.05).

In conclusion, we can claim that lactic acid and sodium chloride can be used as an effective acidic marination
to improve biceps femoris muscle of camel meat. This method can be advice as a trick for tenderizing camel
meat in household consumptions, restaurants and also meat industry, thereby increasing demand for camel meat
in order to gain further healthy benefits of it.

Keywords: Lactic acid, biceps femoris, Camel.
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Introduction: Fat substitutes are the compounds that use for providing all or some fat properties, while
producing fewer calories than it. It is noteworthy that in confectionary products, carbohydrate-based fat substitutes
are more used than other substitutes because of having other technical and economic benefits and one of these
substitutes is gum. In this regard, in the present research, the effects of locust bean gum and xanthan gum as a fat
substitute on the physicochemical, rheological and sensory properties of oil cake were studied.

Materials and Methods: Treatments included: AO (control), Al (0.2% (w/w%) xanthan and 0% locust), A2
(0.4% (w/w%) xanthan and 0% locust), A3 (0.6% (w/w%) xanthan and 0% locust) B1 (0.2% (w/w%) locust and
0% Xanthan), B2 (0.4% (w/w%) locust and 0% Xanthan), B3 (0.6% (w/w%) locust and 0% Xanthan), C1 (0.1%
(w/w%) locust and 0.2% xanthan), C2 (0.2% (w/w%) locust, and 0.2% xanthan), C3 (0.3% (w/w%) locust, and
0.3% xanthan), D1 (0.4% (w/w%) locust, and 0.2% xanthan) and D2 (0.2% (w/w%) locust and 0.4% xanthan).
In order to produce an oil cake, in the first step, the eggs, the sugar and emulsifier in the formulation were
completely mixed by mixer with high speed for 3 minutes. In the second step, the oil and water were added to the
mixture and mixed by the mixer with high speed. In the third step, flour, vanilla, baking powder, invert syrup and
salt were added and mixed for 3 minutes at medium speed. In the fourth step, the dough obtained from the previous
stage was poured into the desired molds and cooked in an oven at 175 © C for 30 minutes. Finally, the cakes were
packed in polyethylene bags and stored at room temperature. The tests performed on the dough included the
density, viscosity and specific weight, as well as tests on the final product included the measurement of moisture,
aw, volume, color, fat, height and sensory tests. On the other hand, to evaluate the effect of xanthan gum and locust
gum on cake texture, the test of firmness was performed on days 1, 7 and 15. In order to analyze the data obtained
from the experiment (except for the instrumental analysis of data on the staling conducted by using a factorial
experiment in a completely randomized block design), a completely randomized design with three replications
was used and the mean comparisons were conducted by Duncan's multiple range test, at the probability level of
a=1% and by SPSS software version 16.

Results and Discussion: According to the results, adding gum at different levels increased the viscosity of the
dough samples compared to the control. The reason for the results is that the reaction between the gums and the
protein of flour, especially gluten, leads to the strength of the gluten network and the increase in viscosity of the
dough. According to the results, with the addition of different levels of gum, the density of dough decreased, some
reasons of which can be water absorption and the amount of air bubbles in the dough. According to the results, by
increasing gum content, the moisture content of cake samples increased due to the presence of hydroxyl groups in
these compounds that form a hydrogen bonding with water, resulting in the stability of the gluten dough network,
better preservation of dough water, reduction of the staling and firmness of the product. Also, by increasing the
amount of gum, the fat content of the samples decreased. The reason for decreasing the fat in the cake samples
containing the gum was to use them in the formulation of produced cakes instead of oil. On the other hand, the
height of the cake is directly related to the volume of the samples, so that the height of the cake samples will be
decreased by decreasing the volume, which it is consistent with the results obtained in this study. According to the
results obtained in this study, when the amount of gum used in the product structure increased, the amount of fat
decreased, and gradually the height of the desired cakes also increased. Then, the volume of samples increased by
increasing gum content. The reason for increasing in volume of the samples containing gum is increasing the
viscosity of the dough, slowing down the gas release rate, maintaining it in the early stages of cooking, and thus
retaining CO2 and water vapor in the air cells. According to the results, the addition of gum increased the L * color
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index compared to the control sample. The reason for the increase of L* color index in gum-based treatments can
be attributed to the dark color of gums, and on the other hand, to the reaction of becoming brown in the formulation
of cake production. Adding the different gum levels also decreased a* color index. This is due to the moisture
content in the crust, the intensity of the Maillard reaction, and the amount of light and bright colored compounds
in the cake. According to the results, adding different gum levels decreased the b* color index in the treatments
containing it. Also, increasing the levels of xanthan and Locust gum consumption decreased the staling of samples.
According to the results, the addition of gums to the treatments increased the sensory scores of flavor due to the
presence of aldehyde compounds in xanthan and locust gums. Addition of Locust bean and xanthan gums also
increased the sensory score of color. The reason for this result can be attributed to the Maillard reaction. Overall,
the addition of different levels of gums increased the total acceptance score of samples compared to the control
sample, which can be attributed to the presence of xanthan and locust gums which have the special and proper
work properties. Finally, according to the results, D2 treatment was introduced as the best treatment.

Keywords: Oil cake; Fat substitute; Locust bean gum; Xanthan gum.
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Effect of using apple and pimento on Physicochemical and Reological of donut
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Introduction: Donte is one of the most important fermented products in all over the world which similar to
bread, after ferret fermentation process, dividing, shaping and rest of the dough, it would be frying in the oil instead
of baking in the oven. We feel the need of using food additives (such as antioxidants, enzymes and etc.) in order
to produce such high quality products with long shelf life because of industrialization of donut, large function
production and increasing customer demand. The antioxidant compounds causes the food to have long-lasting
shelf life and this results in producing a practical product. This research was carried out to evaluate effects of apple
extract(in quantities of 8,10,12 %) and pimento extract (in quantities of Y/& <Y/& <)/& %) as a rich source of
Antioxidant affecting the rheological paste properties including the Farinography test, physicochemical properties
such as hardness in periods of 1 to 3 days, humidity and color, shelf life index including peroxide in three periods
of 1, 15, and 30 days after cooking, DPPH and total Phenol inhibition tests and sensory evaluation of the product.
Effects of the extracts on the rheological dough has shown that apple and pimento influencing the Farinography
factors caused. Moreover none of these extracts had a meaningful effect on the index of paste quality. Result of
phytochemical evaluation indicated that the hardness in two periods of 1 and 3, color value indicated, peroxide
index and total acceptance decreased as the apple and pimento increased. The humidity content increased as the
apple and pimento were used more. The result of DPPH and total Phenol inhibition tests showed that the pepper
extract in DPPH free radical control was more successful than apple extract, and the amount of phenolic
compounds in pepper extract was 2.4 more than apple extract. All experiments were replicated three times
Optimized conditions included the use of 11.95% apple extract and 3. 3% sweet pepper extract in donut dough
formulation. Generally addition of plant extracts can decrease oxidation speed of donut effectively.

Materials and methods: Include procedures and method of producing donut and methods of extracting apple
and pimento also include test to measure flour such as moisture, ash, acidity, pH and protein and moisture,
hardness, color, peroxide index, farinografy test, Total phenol and DPPH free radical inhibitory. The statistical
population includes different levels of apple and pimento extracts, measured parameters have been studied by
using simple line and polynomial equations 2 and 3.After testing in research methodology and data extraction,
data analysis was carried out using RSM method and Design Expert 8 and statistical significance was set at
(p<0.05) All results have been made 3 times, on average.

Results & Discussion: The effects of the extracts on the rheological dough has shown that apple and pimento
influencing the Farinography factors caused an increase in water absorption, and pimento reduced the stability,
development time and increased the degree of softening. Moreover none of these extracts had a meaningful effect
on the index of paste quality. It should be mentioned that the aforementioned effects are more influenced by the
apple extract Result of phytochemical evaluation indicated that the hardness in two periods of 1 and 3 decreased
as the apple and pimento increased. The humidity content increased as the apple and pimento were used more. The
result of low light color value indicated that L* decreased by increasing apple and pimento extracts, which this
had no impact on a* and b* color indexes. The result of shelf life tests showed that by increasing the amount of
apple and pimento extracts in donut samples in two periods of 5 and 30 days caused decrease peroxide index and
The result of DPPH and total Phenol inhibition tests showed that the pepper extract in DPPH free radical control
was more successful than apple extract, and the amount of phenolic compounds in pepper extract was 2.4 more
than apple extract. The sensory evaluation results showed that the increase in apple and pimento caused reduction
in total acceptance of the produced. All experiments were replicated three times Optimized conditions included
the use of 11.95% apple extract and 3. 3% sweet pepper extract in donut dough formulation. Generally addition of
plant extracts can decrease oxidation speed of donut effectively.

Keywords: Donut, Pimento extract, Apple extract, Properties Physicochemical, Rheology
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Introduction: Ficus carica, commonly known as fig, is among the oldest types of fruit known to mankind.
Drying is defined as a thermal process under controlled conditions in order to reduce the moisture in different
types of food via evaporation. Edible films and coatings are used to enhance food quality by precluding
oxidation and color changes in inappropriate conditions. Carboxymethyl cellulose (CMC) is thus widely used to
improve food shelf life.

Materials and methods: All experiments were carried out on fresh edible green variety figs planted in the
county of Neyriz Estahban. The figs were then immersed in the following solutions:

Distilled water as a control variable without coating; carboxy methyl cellulose (CMC) solution 1%
containing 0.25 gr/L glycerol; and CMC solution 1% containing 0.25 gr/L glycerol and 2% ascorbic acid.
Preliminary tests including average diameter, pH, total flavonoids content, and antioxidant activity were
performed on the figs. The fruits were dried using a device designed by the authors. At 60C, 70C, and 80 C, the
airflow in the device was 0.5 m/s, 1.0 m/s, and 1.5 m/s, respectively. After drying the samples, secondary
experiments were performed which, in addition to the previous tests, included texture analysis, water
reabsorption, volume measurement, shrinkage, and color analysis. A total of 27 treatments were applied in 3
rounds. A full factorial design was employed for statistical analyses while average values were compared via
Duncan’s test at 5% significance. Calculations were performed using SPSS 16.0.

Results & Discussion: Using CMC coating, shrinkage increased compared to the control sample. As airflow
accelerates from 0.5 m/s to 1.5 m/s, higher levels of shrinkage are observed. This could be attributed to the drier
surface of the fruit caused by faster airflow. Shrinkage increases with the speed of airflow going from 0.5 m/s to
1.5 m/s. This is because at higher speeds, the sample is dried in a shorter period of time and sustains less
damage.

Water reabsorption was found to decrease with higher temperature and airflow. Weak reabsorption results
from the breakdown of the internal structure of the fruits.

CMC-ascorbic acid, CMC, and the control sample had the highest to lowest levels of firmness, respectively.
The acid was found to preserve the internal cellular structure and preserve its breakdown. Moreover, firmness
increases with the drying temperature.

According to the results, the samples coated with CMC and CMC-ascorbic acid had lower pH compared to
the control sample. Airflow speed and temperature are inversely and directly related to pH, respectively.

In the CMC-ascorbic acid treatment, antioxidant capacity increased compared to the other two treatments.
This may be associated with ascorbic acid’s higher ability to act as a carrier of anti-browning agents. Also,
higher levels of antioxidant behavior were observed with higher temperature as it causes faster drying.
Moreover, the coating acts to preserve the antioxidant and eliminates the impact of temperature.

The highest amount of flavonoids was observed in the CMC-ascorbic acid treatment followed by the control
sample and the CMC treatment. This is because the ascorbic acid serves to maintain the flavonoids in the
samples. The flavonoid content increases with the airflow speed since the sample is dried in a shorter duration
and the flavonoids are preserved. However, higher temperature reduces the flavonoid content since heat damages
the pigment.

The application of the CMC coating (alone or in combination with ascorbic acid) increased luminance
compared to the control sample due to the preventative effect of the edible coating on the oxidation of the
pigments in the fig samples. With faster airflows, surface moisture begins to vary which causes the coating to
become lighter with higher L*. An increase in the temperature leads to lower L* as the heat causes the
carotenoids and chlorophyll to break down and form brown pigments in the samples.

1 and 2. M.Sc. Student and Assistant Professor, Department of Food Science and Technology, The islamic azad
university, Isfahan (khorasgan) branch
(*Corresponding Author Email: mfazeln@yahoo.com)
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Using the CMC-ascorbic acid coating increases a* in figs. Furthermore, as the temperature goes up from 60
C, a* also increases.

The coated samples demonstrate higher levels of b* compared to the control sample. In fact, the coating
preserves the pigments and thus maintains the yellow color of the figs. The value of b* is directly related to the

speed of the airflow because it decreases drying time. As a result, the product undergoes less heat. Finally,
higher temperature leads to higher b* in the dried figs.

Keywords: Fig, Edible coating, Carboxy methyl cellulose, Drying
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Introduction: Chocolate is a complete and correct process of mixing one or more primary ingredients with
the cocoa beans. These raw materials include the edible sweeteners or sugar, dry milk powder, edible essential oil
and flavors as well as plant kernels. Despite high levels of fat and sugar, chocolate, has a significant contribution
to human nutrition through the supply of antioxidants and polyphenols. It also has the beneficial minerals,
especially potassium, magnesium, copper and iron. Milk chocolate is a complex rheological system that includes
the solid phase (cocoa powder, sugar powder and no-fat dry milk powder) released in the continuous phase of
cocoa butter. As mentioned, the chocolate contains three essential ingredients in foods, namely, protein,
carbohydrate and fat, along with essential minerals that considering its physicochemical properties, the property
of functionality can be activated in it by adding certain materials. The first member of omega-3 family is the alpha-
linolenic acid that is not produced in the human body, hence it is called essential fatty acid and plays a very
important role in many physiological responses of the human body and is considered as a necessity in the diet. The
plant resources are healthier, cheaper, and more accessible. The highest amount of fatty acids, o-linolenic acid
(short omega-3 chain), was found in plants. Among the plants, flaxseed has the highest fatty acid content (about
50%). Considering the above-mentioned cases, the possibility of producing the functional milk chocolate
containing omega-3 fatty acid by this plant resource was investigated.

Materials and Methods: The treatments included control, Lio, Lo, Lo and L4o with the amounts of 0, 10, 20,
30 and 40% of flaxseed powder replacing butter, cocoa powder, dry milk and sugar. The experiments conducted
included the study of physicochemical (sugar, fat, acidity, moisture content, peroxide, ash, particle size, texture
and omega-3 levels) and sensory properties. In order to analyze the data of the research, a factorial experiment
was used in a completely randomized design and the mean comparison was conducted by Duncan's multiple range
test at the probability level of a =5%.

Results & discussion:The results obtained by studying the effect of adding flaxseed powder on the
physicochemical properties, color, texture and sensory properties of functional milk chocolate showed that the
addition of this material does not have a negative effect on the chemical properties of any treatment. The biggest
concern was the oxidation of the oil in the flaxseed powder, which was solved with keeping conditions at 4 ° C
and in none of the treatments the amount of peroxide did not increase more than the standard of chocolate (2%).
On the other hand, the moisture content of the chocolate remained at the standard level due to the proper packaging
and dry storage. Chocolate produced had a bitter taste in L30 and L40 treatments, despite having a good amount
of sugar and dry milk powder, due to the relatively bitter taste of flaxseed oil and powder, but this bitterness was
not so bad and unpleasant in L10 treatment. Chocolate acidity was not changed undesirably by adding flaxseed
powder and replacing some of its oil with cocoa butter. Since the particle size of the flaxseed powder was more
than that of cocoa powder and sugar, it reduced the volumetric surface, and fewer chemical bonds was formed
between the hydrophilic and hydrophobic surfaces, resulting in less storage time of product at room temperature.
Of course, this problem was less significant in L10 treatment, but in L30 and L40 treatments an inappropriate
texture were found. The amount of omega-3 residues was zero in L10 and L20 treatments and was not detected by
chromatography device, which indicated an inadequate ratio of antioxidant and flaxseed powder. However, since
the maximum allowed antioxidants were used in chocolate, more amount of flaxseed should be used, so that as
L30 and L40 treatment this fatty acid remains in the chocolate and does not oxidize. Also, by increasing the amount
of flaxseed powder in treatments, viscosity also increased, due to the large size of particles and the lack of adequate
bonding between hydrophilic and hydrophobic parts. Of course, this indicator was so high in L40 treatment that a
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problem was even created in molding. The texture analysis behavior of the chocolate indicated that the chocolate
texture was loose in L40 treatment so that it lacked the value of production. The texture of this treatment was so
loose that it became doughy at ambient temperature. In terms of sensory properties, a significant difference was
found between the treatments and the control sample, indicating a decrease in the quality of chocolate produced.
Overall, L40 treatment score was low due to so weak and doughy texture, inappropriate and bitter taste, the
relatively dark color and the presence of many large pieces of flaxseed powder on chocolate. Therefore, its
production does not seem logical, despite the proper amount of omega-3. L30 treatment had more desirable
condition, but here, the texture was relatively loose too due to the presence of coarser flaxseeds. Of course,
covering the bitter taste of flaxseed with sugar and dry milk powder and vanilla improved the opinion of the experts
and increased their scores. It is noteworthy that the appearance and color of the product had better quality than
L40 treatment. Regarding L10 and L20 treatments, although the scores of experts were better and they had better
texture, color and flavor than two L30 and L40 treatments, but they did not have justifiable production due to the
lack of remaining omega-3 in them that was the main purpose of this study. Totally, considering all properties,
L30 treatment was introduced as the best treatment.

Keywords: Milk Chocolate; Linseed powder; Omega-3; Physiochemical properties.
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Introduction: Aerated dairy desserts have shown a great market potential as a function of consumer
behavior, interested in lighter and healthier relish products. Mousse is an aerated dessert with stabilized foam
structure that, although traditionally home-made, is nowadays produces on an industrial scale and is gaining
space in the dessert market. The most popular mousse flavor is chocolate followed by orange, lemon and
strawberry. The industrial production of aerated dairy dessert is delicate, requiring knowledge about the
formation and stabilization of foam, the use of functional ingredients. Food foam is formed by air, liquid and
surface-active agent such as proteins. The formation of air bubbles modifies the texture and the rheological
properties of aerated food. In aerated confectionery, foams are produced by aeration of a mixture of sugar syrups
and proteins. Egg white protein (EW) is the most widely used surface active agent for production of aerated
dairy desserts. Foam is a two-phase system in which the diffused phase is air bubbles and the surface phase is
formed by a thin layer of proteins with changed nature. These days, consumers prepare ready-made foods, and
low-calorie, healthy foods and are more aware of the relationship between a diet and disease. Given the efforts to
reduce the incidence of diseases such as cancer, cardiovascular diseases and health improvement, the expansion
of plant-rich and anti-cancer foods can play a key role in ensuring health.

Glycyrrhiza glabra (Licorice) is a perennial leguminous plant. The medicinal organ of the plant is constituted
of its roots, containing triterpene saponins that has many indications. Licorice is one of the most important
medicinal herbs in terms of economics that has been widely studied. The most striking compound of licorice is
Glycyrrhizin, and this compound is responsible for licorice sweet flavor that is 50 times sweeter than sucrose.
The aqueous extract (essential oil) of licorice root has a variety of applications in pharmacy and food industries
due to its functional physical properties. Licorice root extract contain saponins which have surfactant properties.
One distinctive property of saponins is that they yield relatively stable, soap-like foam in aqueous solution and
can be used to adjust the foam in the food industries to improve the stability of the foam and create flavor and
aroma. There is a growing commercial interest in using Liquorice root extract in food foams. However, little is
known about the foaming behavior of the extract. Liquorice root extract can be used to modify food foams, to
enhance foam stability. It can also be used in the development of new foamy foods.

In general, the present study was carried out to develop a kind of mousse to which a native, local, natural
plant ingredient was added and to verify the perspectives of the product with regard to potential for consumer
health benefits and textural acceptance, and also to replace part of egg white with licorice as a plant alternative.

Materials and method: The ingredients in the preparation of Mousse are: egg white 15.67 g, sucrose 13.05
g, water 7.31 g, butter 5.57 g, cocoa 2.61 g, sugar powder 3.48 g, cream 52.33 g, vanilla 0.05 and various levels
of licorice (12.5, 25, 37.5 and 50 percent), which replaced egg white in the above formulation.

The samples' moisture content, overrun, volume of foam and density was measured. The texture analyzer was
used to evaluate the textural attributes of the final product and TPA test was performed.

Results and discussion: The moisture content of samples reduced with increasing the substitution level. The
moisture content of the product directly depends on the molecular weight, the type of hydrophobic and
hydrophilic factors, and the number of these bonds. The most prominent compound of licorice is glycyrrhizin, a
water soluble glycoside terpenoid that cannot be connected to a large amount of water. Therefore, it seems that
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reducing moisture content with increasing the replacement level is related to this characteristic of licorice.

The highest amount of over run was quantitatively related to the control sample and the lowest amount was
related to 50% licorice substitution level. Generally, overrun of samples decreased with increasing the amount of
licorice replacement. The reason is the lack of the formation of a complex with Ovotransferrin (which is about
13% in egg white and helps formation of the foam) due to its denaturation. In conducted studies, it has been
reported that with increasing the concentration of gum (gum in licorice), the volume of the foam system reduced.

In fact, with increasing the viscosity of the aqueous phase by adding the gum, the air cannot enter the system
during the stirring process, and therefore the volume of the system will be less increased. Albumin is a
heterogeneous protein system that occurs during the foaming process of protein-protein interactions.

Foam durability index of samples reduced with increasing the amount of the replacement of licorice. This is
due to the fact that in low inter-surface tension, the surface covering film does not have sufficient strength, the
two adjacent bubbles are easily deformed and undergoes considerable VVan der Waals gravity. Thus, the bubbles
mixed (coalescence) and the foam lost its stability. In general, licorice is less hydrophobic. This interacts with
the formation of the coherent film on the air-water contact surface, which reduces the stability of the foam.

Density of the foam samples increased with increasing the amount of licorice, the density of the foam is in
fact a proportion of the diffused phase to the continuous phase and represents the amount of air entering it during
the formation of the foam. In fact, the low density of the foam indicates a greater volume increase, and vice
versa.

The air phase of the foam samples reduced with increasing the amount of the replacement of licorice. The
reason for this is that the use of the replacement of licorice reduced the ability of the foam due to reducing the
elasticity of the interface of air bubbles and caused rapid degradation of the foam.

According to the results obtained from the statistical analysis, it was found that with increasing the
replacement of licorice in formulation, elasticity, chewing ability, cohesiveness, adhesive force, adhesiveness
and the degree of softness increased. Therefore, using appropriate licorice concentrations, the amount of egg
white consumption can be reduced to an acceptable level for mousse. In general, it can be said that using a low-
cost source of a native, local, herbal plant, licorice in the formulation of an aerated dairy dessert we can produce
a product without having a significant negative impact on the texture from the viewpoint of consumers.

Key words: Mousse; Egg White; Licorice; Textural attributes; physicochemical properties
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Introduction: Roasting is an essential process that improves the taste, color, texture and appearance of the
product. The shelf-life is also extended as a result of roasting. The temperature and the duration of roasting are
the most important factors that influence favorable traits. IR is a novel technique for roasting that, compared to
conventional heating, has positive advantages such as shorten heating time, significant energy saving and
uniform heating. This study aimed to investigate the effect of IR, compared to conventional, roasting on some
physicochemical and quality properties of soybeans. Moreover, the conditions of roasting soybeans via the two
mentioned methods were optimized using Response Surface Methodology (RSM).

Material and methods: Soybean seeds were collected from a commercial farm in Gorgan (North of Iran)
and were dried in an oven at 40 °C for 48 hours until the moisture content became lower than 5 % w/w. For each
treatment, 25 g of raw soybeans were spread in glass petri dishes and were then roasted under the conditions
selected for each experiment. In conventional roasting an electrical oven with the temperature range of 180 to
260 °C and time duration of 5 tol5 min was used. IR roasting was performed using an IR-warm air apparatus
with a constant power of 1300 W at the air temperature of 180-240 °C for 5-15 min. After the temperature
equilibrium was reached, the samples were packed in polyethylene bags and were kept at 4 °C until further
analysis. For each roasting method, a central composite design consisted of two variables of time and
temperature (each in three levels) and a total of 13 experiments were applied. Response surface analysis was
performed using Design-Expert software. The moisture content of samples was determined by drying the
samples in a drying oven at 105 °C until a constant weight was reached. The total phenol content was measured
quantitatively by the Folin-Ciocalteu colorimetric method based on the reaction of reagents with the active
hydroxyl groups of phenolic compounds. The radical scavenging activity of the samples was determined by the
DPPH radical. The force needed to break the roasted seeds was evaluated using a texture analyzer equipped with
a load cell of 25 Kg. The color of samples was evaluated in a special box under controlled conditions (in terms
of light intensity and camera position) using a digital camera and the color parameters (L*, a* and b*) and the
color change (AE) were determined.

Results and Discussion: According to the results, the second- and first-order models were suggested for the
study of time and temperature effects on moisture reduction that were both significant (p<0.05). In two methods,
total phenolic content and antioxidant activity models were significantly (p<0.05) second-order. With increasing
time and temperature, these above values increased. Hardness and color differences of oven roasting were both
first-order but only color differences were first-order for infrared roasting. Effects of two parameters were
significant in all models. Optimum conditions for soybeans roasting sing oven and infrared were 223°C — 13 min
and 231°C - 11 min, respectively. In optimum condition, experimental data for the moisture content, total
phenolic content, antioxidant activity, hardness and color differences were: (1.10, 4.53, 42.75, 9.03, and 4.93) ,
(1.58, 4.93, 47.85, 6.20, and 4.79) respectively. Based on above results, infrared can be introduced as a
replacement of conventional oven method for the roasting of soybeans.

Keywords: Soybeans, Roasting, Infrared, Oven, Physicochemical properties
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The effect of packaging in various polymer coatings on some quality and
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Introduction: Pistachio is one of the dried and native products of Iran, which has a special economic and
export significance due to its excellent quality. Pistachio kernel is rich in unsaturated fatty acids; therefore, its
unsaturated fatty acids can tolerate oxidation and, as a result, change the flavor of the product. Various factors,
such as temperature, relative humidity, light, etc., affect the storage of many nuts. During pistachio storage, the
lowest rate of oxidation and hydrolysis occurs in low humidity and under the carbon dioxide atmospheric.
Therefore, packaging with low-permeability plastic films, in a dry product with a moisture content of less than
seven percent, can be a good way to maintain product quality. Pistachio packaging depends on several reasons
include physical protection of the product, preventing product spoilage, attracting customers, preventing
aflatoxin contamination, and ensuring a high-quality, healthy consumer product. Considering the high nutritional
value of pistachios and its importance for exports, research is needed to improve the storage and the availability
of a healthy, quality product. Therefore, in this research, the role of plastic coatings with different materials and
layers on the shelf life and maintaining the nutritional value of dry pistachios was investigated.

Materials and methods: In this experiment, dry commercial Ahmad Aghaei pistachio cultivar was used. 200
grams of intact fruit was placed in plastic bags of different materials and then sealed with thermal sewing.
Finally, the packages were placed at 20 + 3 ° C. Polymeric coatings used include uncoated (control), single layer
polyethylene plastics (PE), dual layer plastics with metallized polyamide composition, and extruded
polyethylene (PA- ONM / PE ex), three layer plastics by combining polyester, polyurethane and polyethylene
(PEs / Pu / PE), three layers of plastics with cast polypropylene, polyurethane and polyester composition (CPP /
Pu / PEs), five layers plastics with polyamide, Ethylene vinyl Alcohol, two layers of extrusion and polyethylene
plastics (PA / EVOH / Tie / Tie / PE), seven layers of plastics with polyethylene, two layers ethylene vinyl
alcohol, two layers of extrusion bonded polymer, polyamide and extruded polyethylene (PE / EVOH / EVOH /
Tie/ Tie / PA / PE ex). The desired traits (weight loss, kernel hardness, peroxide value, free fatty acid, soluble
sugars and sensory evaluation) was measured before the treatments and after 2, 4, 6, 8, 10 and 12 months of the
storage period. The experiment was carried out in a factorial arrangement in a completely randomized design
with three replications. Statistical analysis of the data was performed using SAS software version 9.1.3 and
comparisons of the meanings by Duncan's multiple range test at a probability level of 1 percent. Drawing of the
diagrams was done using Excel software.

Results and discussion: Pistachios packed with seven-layer and double-layered coatings showed the least
weight loss and kernel hardness in the packaging due to the polymeric coating. Plastic coatings play an important
role in preventing weight loss by creating a saturated micro-atmosphere around the fruit, and probably due to
less moisture loss (less weight loss) in these packaging coatings, the hardness of the kernel was also lower than
other materials. Also, during the storage period, the amount of peroxide value and free fatty acid in the control
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and the various types of packaging coatings increased, but this increase in the package with two and seven layers
of slope was slower than the control and other materials. Double-layered and seven-layered treatments in
comparison with control and other coatings had significantly lower peroxide value and free fatty acid content. In
the tenth and twelfth months, the treat of (1.6) and seven layers (1.93) compared with control (10.4) and other
coatings had significantly lower peroxide value. Also, at the end of the storage period (12 months), polyethylene
(1.54), uncoated treatment (1.22) and tree layer packaging (CPP / PU / PEs (1.08) showed more free fatty acid
content compared to other types of packaging. The most important degradation reaction that results in reduced
product quality during the storage period is the radical oxidation mechanism and the formation of
hydroperoxides. The main reason of kernel rancidity in nut packagings is inappropriate sewing of packages and
the penetration of oxygen into the package. In the present study, two-layer and seven-layer packaging films
showed less free fatty acid due to their low permeability to oxygen and moisture compared to other coatings.
According to the results of other reports, it is likely that the higher peroxide value in unpackaged or packaged
fruits in this study will be related to the presence of oxygen in the pack, which leads to an exacerbation of fat
oxidation and the release of hydroperoxides. The influence of gases and light in the package, causing adverse
changes in appearance and accelerating chemical reactions, as well as the presence of oxygen inside the package,
also accelerates the oxidation reaction. Therefore, so the packaging type and the atmosphere inside it are two
factors determining the shelf life of pistachios and the decrease score in texture, tastes, flavors of nuts during
storage can be due to the absorption of moisture by nuts and the oxidation of fatty acids which affect the texture,
taste and flavor. The coating used in this study showed better sensory parameters than the control.

Key words: Packaging, Ahmad Ahaghi dried pistachio, polymer coating, storage, quality
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Introduction: Peach fruit is considered to be a part of the fragrance fruits in terms of respiratory behavior,
which is why it quickly becomes corrosive at normal temperature. Shelf life of peach is limited because of weight
loss due to water loss and physiological abnormalities such as browning and tissue alteration. The Aloe Vera gel
is a polyester coating and has an elastic property that is easily soluble in water and covers the entire area around
the product to a similar extent. This gel acts as a protective layer on the product and protects the cells below the
protective layer against mechanical damage and also prevents the loss of juices. Polyamines are a group of low-
molecular-weight, naturally-occurring compounds with linear nitrogen groups found in almost all organisms and
play a role in a wide range of physiological processes in plants, animals and microorganisms. The purpose of this
experiment was to investigate the effect of Putrescine and Aloe Vera gel on the prolongation of the post-harvest
life of peach fruit.

Materials and methods: Peach fruits (Prunus persica L.), the redtop cultivar at commercial maturing stage,
when 80-50% of the fruits were painted, Harvested from the gardens of Moghan Agro Industry & Industry Co.,
located in Pars Abad city and after transferring to the laboratory, coating treatments as factorial based on
completely randomized design with coating treatments in four levels of Putrescine (0, 2, 4, and 6 milli molar) and
Aloe-vera gel treatments in four levels (0%, 15%, 30%, and 45%) in three time periods (15, 30 and 45 days) and
three replicates with total of 144 experimental units was carried out. The fruits at -1° C and humidity of 95-90%
were kept in cold storage. The pH of the juice were measured by a Digital pH Meter, soluble solids at room
temperature was read by hand-made refractometer on a graded column. To measure total acid, titration was
performed using 0.1% sodium hydroxide solution and the results were expressed in grams of malic acid in 100
grams of fresh weight. Measurement of vitamin C was done by titration with Decolor phenol Indole Phenol and
Meta phosphoric acid and its amount expressed as mg of ascorbic acid in 100 grams of sample. The total phenol
content was measured by the Folin- Sioculto method. The acetone method was used to measure carotenoid.
Flavonoids were measured by acid ethanol method. The data of this study were analyzed using SPSS (9.1.3) and
comparison of mean of treatments with LSD-test at probability level of 5%. Charts were also drawn using
Microsoft Excel software.

Results & Discussion: Based on the analysis of variance table, the triple effects of Putrescine, aloe vera and
time treatments in all indices had a significant effect at 1% probability level. Analysis of variance showed the
lowest pH at combined treatment of 6 mM putrescine and 30% Aloe-vera gel. Also, the most titratable acidity was
observed at combined treatment of 6 mM putrescine and 15% Aloe-vera gel and the most total soluble solids was
observed at combined treatment of 2 mM and 45% Aloe-vera gel. Highest levels of vitamin C were observed at
combined treatment of different levels of Aloe-vera gels at 6 mM putrescine. The most carotenoid levels was for
combined treatment of 6 mM putrescine and 30% Aloe-vera gel and the most flavonoids was for combined
treatments of 6 mM putrescine and 45% Aloe-vera gel. The pH peach juice increased during storage, due to the
breakdown and decomposition of organic acids in the respiration process. The organic acids during storage are
low due to their consumption during respiration and have a downward trend. The amount of soluble solids in
fragrance fruits, such as peaches, increases during storage, when using putrescin significantly reduced the changes

(*- Corresponding Author Email: shokouhiana@yahoo.com)
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in soluble solids. The treatment of polyamide fruits slowly reduces the amount of total soluble solids that can be
delayed in the production of ethylene and the ripening of fruit. It seems that the effect of polyamide treatments on
their ability to maintain acidic conditions and the total acid content of the fruit extract, is related to their ability to
compete with ethylene and delay in the ripening process. The amount of phenol over time has been increased.
Phenol content of fruits and vegetables can be reduced or increased, which depends on storage conditions. With
increasing maintenance period, the activity of PEL enzymes increases in different stages of harvesting, so that it
has the highest amount at the time of commercial maturation. Based on the results of this study, it was observed
that co-application of Putrescin coated treatments with aloe vera gel maintains biochemical parameters in terms of
storage of peach fruit. Generally, the combination of 6 uM Putrescin and 30% Aloe Vera combination therapy had
the best effect among other treatments in maintaining the traits in tomato fruit.

Keywords: Acidity, Carotenoid, Flavonoid, Phenol, Post-harvest, protective layer
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Introduction: Today, the problem that the beverage industry faces and is largely unchanged, and may be
added to its complexity day by day is to provide a healthy, durable, and acceptable product. One of the main
steps in this regard can be replacing the preservatives and chemical additives with their natural varieties. Since
Iran is very diverse and rich in vegetation, especially in medicinal plants, due to its special geographical
conditions, and on the other hand, since the medicinal plants have the known antimicrobial and antioxidant
properties, they can be used as a substitute for the chemical preservatives in the beverage industry. In this regard,
the possibility of production of saffron gaseous beverage has been studied in this research.

Materials and methods: Initially, in order to produce the saffron gaseous beverages, the raw materials
including saffron extract (Zardband Company), Sugar (Hedieh Company), Orang Serum Agar, Kant Agar Plate,
Dichloran Rose-Bengal, Sodium Benzoate, Dipotassium Oxalate, Lead Acetate, Normal Sodium Hydroxide,
activated carbon, citric acid, CO2 gas, ethyl alcohol, 70% ethanol and sodium hydroxide as well as materials
used in the microbial tests including Lactobacillus agar medium (MRS Agar), Orange-Serum Agar, Dichloran
Rose- Bengal (all from Merck, Germany) were prepared. Next, the treatments of research including T1 (65%
sugar and 0.6% saffron), T2 (65% sugar and 4% saffron), T3 (65% sugar and 2% saffron), T4 (70% sugar
and0.6% saffron), T5 (70% sugar and 4% saffron), T6 (70% sugar and 2% saffron), T7 (75% sugar and 0.6%
saffron), T8 (75% Sugar and 4% saffron) and T9 (75% sugar and 2% saffron) were considered. In order to
prepare the treatments, the syrup tanks were prepared. Usually, for each 7-unit syrup tank which is equal to
11.659 liters, 1,750 gallons of purified water were poured into the tank. The tank mixer was then turned on and
the sugar was added according to the formulation of making the desired beverage to dissolve all the crystals of
sugar in the water. Since the consumed sugar had foreign objects, the prepared syrup was not clear and clean, so
it was completely transparent and clear by passing the material from special filters. In order to eliminate the
pathogenic microorganisms, the syrup was pasteurized. After pasteurization, the syrup was directed to the steel
tanks of the extract. The capacity of the extract tank was 10 units (17032.5 liters), 6 units (10219.5) and 4 units
(6813 liters). Next, the extract was added at the same time as the syrup was added to the tanks. After mixing the
concentrated extract and the syrup, the mixer was turned off and the mixture was placed in the same state for 15
minutes to remove its bubbles. It is recommended that the made extract will be kept in the tank for 24-12 hours
in order to achieve better maturity. The prepared extract was directed by a transfer pump to a water and extract
mixer (Intermix, Flumix or Perry Mix), to mix the water entered from the refinery with the ratio of 1 to 5 for the
products with the brix less than 11 or with the ratio of 1 to 5.5 for the products with the brix below 10 and form
the beverage drink. To improve the work efficiency and increase the quality of extract made, the solid materials
such as citric acid and sodium benzoate were added to the syrup tanks by the additive tanks to allow the
filtration. After the completion of each treatment, the samples were subjected to physicochemical, microbial and
sensory tests. In the same regard, in order to analyze the data of research, a factorial experiment in a completely
randomized block design was used. The mean comparison was performed by Duncan's multiple range test at the
probability level of 1%=a and analyzed by SPSS software, version 16.

Results and discussion: According to the results, by adding sugar and saffron extract, the amount of brix
was significantly increased and it seems the sucrose to be the main reason for the increase of brix because there
is a direct relationship between the concentration of sucrose and brix. Also, by adding sugar and saffron extract
to the beverages produced, the pH and acidity levels decreased and increased, respectively, but they were within
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the standard range. On the other hand, by adding sugar and saffron extract, the density of samples did not change
significantly, but the amount of dry matter increased significantly, among which the increase in the amount of
dry matter can be attributed to an increase in the sugar and saffron extract in the beverage. In this regard, the ash
content of treatments and total sugar content of the samples were significantly increased due to increasing the
amount of saffron extract and increasing the sugar content. According to the results obtained, the amount of
mesophilic bacteria increased with the addition of sugars, but it remained within the standard range. Most of the
mesophilic bacteria belonged to the sample containing 70% sugar. According to the results of sensory tests, the
sweetness of beverage increased by increasing the sugar content, but in the samples in which the amount of
saffron increased, the amount of sweetness showed no significant difference with the first sample. Since the
saffron had a bitter and astringent taste, increasing the amount of sugar made the taste desired. On the other
hand, as the amount of saffron increased, the color of samples was more attractive and their flavor was more
favorable. In a general conclusion and based on the results of research, it was determined that it is possible to
produce saffron gaseous beverage based on its chemical and medicinal properties, which could be an appropriate
substitute compared to other beverages among which the treatment containing 75 % Sugar and 2% saffron
extract was introduced as the most desired treatment.

Keywords: Gaseous beverage; Saffron extract; Qualitative properties.
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Introduction: Jug cheese is a kind of hard cheese which traditionally produce from raw milk of cow, sheep
and sometimes goat in west part of Iran. Its rippening period passed through the clay jug inside the soil, so it
contains some varieties of microorganisms that provide it with specific and unique sensory properties. However,
the transmission of some pathogenic bacteria in this product and its high fat content is very important in terms of
general health.Therefore, the general objective(aim) of this study was to investigate the physicochemical,
antimicrobial and sensory properties of low-fat jug cheese( produced produced from milk with 1.5% fat) Jug cheese
containing Beta-Glucan powder ( 0. 25%, 0.5%, 1%) and menthe longifolia ethanolic extract (0.1, 0.2 and 0.3) and
with compare the results with control cheese (produced from milk with 3% fat)during 60 days of ripening.
Antibacterial results showed that properties using beta-glucan had no significant effect on the antimicrobial
properties of the treatments and The use of ethanolic extract of mentha longifolia and increasing its concentration
had significantly in the most extreme of the antimicrobial properties of treatments. According to results after 60
days of storage, the treatments containing 0.3% of Mentha longifolia extract, in comparison to the other treatments
and Showed the most extreme decrease in the total count of microorganisms, lactobacillus, mould and yeast,
coliforms, esherchia coli and staphylococcus aureus. The physicochemical properties investigation showed that
the protein, fat, acidity and nitrogen soluble in water durin the preservation period have increased and pH, tissue
hardness of the samples have significantly (p<0.05) decreased. The results of sensory evaluation of cheese showed
that the treatment which contained 0.5% beta-glucan and 0.3% ethanolic extract of mentha longifolia has the
highest sensory properties. So using 0.5% beta-glucan and 0.3% ethanolic extract of menthe longifolia in low- fat
cheese formulas can produce safe cheese with microbial and optimum texture at standard level.

Materials and Method: Jug cheese was produced from 1.5 fat cow milk obtained from Spoota Food Industries
Complex, Urmia, Iran. First, milk was heated at 32-35°C and cooled at 30°C, then 0.06% cheese rennet (plant
rennet, Cominux, Spain) was added and mixed for 5 minutes. After coagulation (45 min), the cheese was cut into
1*1*1 slices and wrapped in a cloth to be kept in room temperature for 12 hours under 0.1 weight plates for
dewatering. Coagulants were impregnated in 3.5% salt solutions (since jug chesses is granular, there was no need
to chop the samples). Therefore, the samples were squeezed into jugs and the jug was buried top-down in a 1-
meter depth hole. Physicochemical, microbial and sensory properties of samples immediately after they were
produced and on day 60 (1440 hours) were measured (Pakbin, 1391). Total protein was determined by macro-
kjeldahl method with national standard No. 639. Soluble nitrogen was determined by kjeldahl method. Fat was
determined by Gerber's method with national standard No. 366 (Anonymous, 1370). Level of moisture was
determined by national standard No. 1753. pH was determined by a MA-Mettler pH-meter and titratable acidity
(percentage of lactic acid) was determined by 0.1 normal and phenolphthalein as identifiers using national standard
No. 2852 (Anonymous, 1385). Ash from cheese samples was measured by burning and full oxidation of food
products in an oven at 550°C (Khosroshahi, 1387). The Mohr titration method with national standard No. 1809
was used to measure salt in cheese samples (Anonymous, 1356). Tissue hardness (pressure or density) was
measured using Universal Instron model 1140 and a probe at a constant speed of 100 mm/min. Compression test
of cheese samples was done using a 36mm diameter cylindrical probe (hoseini et al, 1392). To measure number
of living microorganism in jug cheese samples. To do so, 1g cheese was chopped with a sterile crucible or a mortar
and mixed with 9cc buffered Peptone water. About 0.1cc of the solution was cultivated on a special medium by
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surface cultivation method. Number of microorganisms was measured by national standard No. 5484 in Kant Agar
Plate mediums at 30°C for 72 hours (Anonymous, 1381). Lactobacillus was measured in an MRS-Bile Agar
medium (0.15% bile salt) with national standard No. 17164 at 37°C for 72 hours (Anonymous, 1392). Molds and
yeasts were measured, based on national standard No. 10154, in the YGC Agar medium for 5 days at 25°C
(Anonymous, 1386). To measure total formations, based on national standard No. 11166, a VRBA medium with
two-layered pure palet method at 35°C for 18-24 hours (Anonymous, 1387). E. coli was measured, with national
standard No. 5234, in an EC Broth medium at 35°C for 23 hours (Anonymous, 1394). Staphylococcus aureus was
measured, based on national standard No. 6806-1, in a Bird-Parker medium with yolk and potassium tellurite at
37°C for 48 hours (Anonymous, 1384). Sensory analysis was performed by 9 trained evaluators using a Five Point
Hedonic Method with scales of one (very good), two (good), three (average), four (bad), and five (very bad) for
taste, odor, tissue, and overall acceptability (Anonymous, 1387). In order to design the treatments, a completely
randomized design with factorial arrangement was used. Treatments were designed with a control sample.To data
analyze use Duncan one-way analysis of variance.

Results & Discussion: The results of antimicrobial evaluation showed treatments containing 0.3% ethanolic
extract of mentha longifolia compared to other treatments showed the greatest reduction in total count of
microorganisms, lactobacillus, mildew and yeast, coliforms, E. coli, Staphylococcus aureus. Thus, results of the
study showed physicochemical characteristics the amount of protein, fat, acidity and nitrogen soluble in water
increased and pH, moisture and texture hardness of samples significantly decreased (p<0.05). The evaluation of
sensory properties showed that treatment containing 0.5% pB-glucan and 0.3% ethanolic extract of mentha
longifolia had the highest sensory acceptability. Therefore, the use of 0.5% B-glucan with 0.3% ethanolic extract
of mentha longifolia in the formulation of low-fat jug cheese, can be produced safe cheese with microbial and
optimum texture at standard level.

Keyword: Low-fat jug cheese, Beta- Glucan, ethanolic extract of Mentha longifolia
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Introduction: Considering the importance of appearance quality and effect of some factors such as area,
perimeter, diameters, uniformity and defects on fruits, in grading, acceptability and final price, lead to
measurement of some physical and mechanical properties of fruits. Pear fruit, belongs to Rosaceae family and
Pomoideae sub-family, is one of the most important susceptible fruits in the world. Most of the pear fruits are
originated of Pyrus Communis species. Iran, has degree thirteen of producing pear in the world. Dargazi pears, in
Iran, are planted in north of Khorasan. By knowing the properties (physical and mechanical) of pear fruit, we can
control probable damages that they undertake during harvesting, handling, packing, cooling, cleaning, sorting,
storage, transporting and processing. Also, this knowledge will be useful in designing of harvesting machines and
postharvest technologies. Until now, there has been no research in measuring physical and mechanical properties
of Dargazi pear. So, the aim of this study was investigation of some physical properties including geometrical
(length, mean diameter, radius of curvature), gravitical (mass, volume, ture density, bulk density) and mechanical
properties (degree of elasticity, degree of plasticity, strain energy, resilience, hysteresis and hysteresis loss) of
“Dargazi” pear.

Materials and methods: Pear fruits were hand-harvested from orchard, transported to laboratory and kept at
temperature of 23°C for further measurements. To determine mechanical properties, the Universal Test Machine
(model STM 5) equipped with a 50 N load-cell (model DBBP-500, BONGSHINE, precision 2 kg) was used. The
tests were performed on 75 pear samples divided to five groups for applying five force-level (40, 50, 60, 70 and
80 N) in form of uniaxial loading-unloading tests under constant speed of 10 mm/min. Samples were loaded
between two solid steel plates (bottom plate was fixed). Three replications were considered for each force level.
For measuring physical properties: mass, volume, dimensions; balance with 0.01 g precision, submerging method
and digital caliper were used. To determine radius of curvature at three regions (crown, chick, calyx), image
processing using a Canon camera model Powershot G10 and ImageJ software were used. To maintain uniform
picture acquisition environmental conditions, samples were put in an isolated square wooden box, equipped by the
camera at the top, three fluorescent lamps around the camera, and a hatch for putting samples in the box. The
camera was connected to laptop using USB port to control image capturing. Images were obtained and processed
in RGB color space. Drawing a circle from at least 3 points on the boundary line of interested region (curvatures
at crown, chick and calyx) was used to determine radius of the circle and consequently, the radii of curvature at
interested regions.

Results and Discussion: Analysis was performed using SPSS software. Mechanical properties were analyzed
in form of completely randomized design. ANOVA, Duncan test and regression were used for understanding and
explaining the relation between force and mechanical parameters. The results showed with increasing loading
force, the values of loading energy (strain energy capacity), unloading energy (resilience), hysteresis (absorbed
energy) and hysteresis loss will be increased. Also, with increasing degree of elasticity and radius of curvature at
loading region (in otherwise, concentrated stress will be reduced because of minimized loading area), hysteresis
and strain energy will be reduced, respectively. Resilience and force had high linear correlation with R = 0.992.
Degree of elasticity and hysteresis can be used as indices for showing pear fruits susceptibility. Physical properties
were analyzed using mean, maximum, minimum and standard deviation. The results of physical properties
including mean length, mean diameter, mass, volume, true and bulk density, porosity and packaging coefficient
are 84.162 mm, 73.729 mm, 188.8742 g, 185.4037 cm?, 1.01899 g/cm? and 0.42759 g/cm?, 57.92009 and 0.42088,
respectively. Also, the biggest and smallest radius of curvature were obtained at chick and calyx, 77.701 and
24.633 mm, respectively. The CV value of physical properties was less than 10 percent that shows the fruits
uniformity. Dargazi pear has higher mean length, porosity and bulk density but smaller mean volume, mass and
true density in comparison with Asian pear. Also, Dargazi pear has higher mean volume, porosity and true density

1 and 2. Ph.D Candidate and Associated Professor, Department of Biosystems Engineering, Faculty of Agriculture and
Natural Resources, University of Mohaghegh Ardabili.
(*- Corresponding Author Email: shokouhiana@yahoo.com)
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but smaller mean length, mass and bulk density in comparison with Santa Maria pear. The applied image
processing technique to determine the radius of curvature, has no limitation in measurement ranges, it’s possible
to measure the biggest and smallest radii of curvature, also is nondestructive because of its non-contacting usage,
S0 minimize possible damages.

Key Words: Loading-Unloading, Strain Energy, Hysteresis Loss, Resilience, Degree of Elasticity
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Effect of storage time on physicochemical properties of extruded snacks
containing pomegranate powder
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Introduction: In the past years, snack consuming in all age groups, special children have increased due to
their low cost and eating readiness. Generally, these products have high starch content, but low nutrients such as
vitamins, minerals, amino acids and fiber. In fact, most of the snacks are known as foods with high energy
content and glycemic index, but low nutritional value. Adding fruits processing by-products to extruded snacks
improves the nutritional value of snacks due to their high content of dietary fiber, bioactive compounds and
minerals. Pomegranate (Punica granatum L.) is a perennial plant and is generally cultivated in tropical and
subtropical regions the pomegranate seed is one of the pomegranate processing by-products including
approximately 15-20% of total fruit. Pomegranate seed contains 36.5-42.4% fiber, 13.5-16.9% lipid, 8.5-11.3%
protein and 24.09-33.41% carbohydrates. Therefore, pomegranate by-products rich in bioactive compounds and
dietary fiber can be used as a functional ingredient. Since no research have been performed on using the
pomegranate seed powder in making snacks yet, this research aimed to investigate the effect of pomegranate
powders as a fiber supplement on the extruded physicochemical properties.

Material and Methods: The fruit of pomegranate were purchased from Khuzestan province in Iran. After
peeling of pomegranate fruits, arils were pressed. The remaining pomaces were dried at 50 C for 48h. Dried
pomace was powdered using a mixer grinder. The corn grits (Golden Corn Company, Iran) were prepared. The
moisture and chemical component of raw materials were analyzed. The two screw extruders (model DS56, Jinan
Saxin Company) was used to formulate and prepare snacks. First, response surface methodology (RSM) was
used to optimize the amount of pomegranate powder to be added to the snacks. For this purpose, the influence of
adding the pomegranate seed powder (0-20 %), extruder temperature (120-160 °C) and screw rotation speed
(120-180 rpm) on the physicochemical properties of extruded samples were considered. For this reason, the
moisture level of the input food was adjusted to 15 % and the feeding speed was 40 (kg/hr). The obtained results
from optimization of the snacks formulation and process conditions shows that the optimum amount of factors
are fallowing addition of fiber supplementary 11.8 %, the temperature of the extruder 160 °C, the screw speed of
147.1 rpm. After preparing optimal and control samples (without adding pomegranate powder), in order to
evaluate the addition of pomegranate powder to the physicochemical properties of snacks, for this purpose, the
effect of adding pomegranate powder on fat and protein content, total phenolic compounds, antioxidant activity,
density, hardness, water and oil absorbance index, solubility index, soluble and in soluble fiber content, moisture
content and microstructure of the produced snacks during 60 days of storage were investigated.

Results and discussion: By adding the pomegranate seed powder, the product moisture content decreased,
which is probably due to high insoluble fiber content of pomegranate seed powder like apple residue. Moreover,
by adding the pomegranate seed powder, the oil absorption index increased, which is probably due to presence of
non-polar amino acids in the pomegranate seed powder. Existence of greater quantities of non-polar amino acids
and presence of non-polar side chains in the extruded products may absorb oil hydrocarbon chains, leading to
increase oil absorption index. Based on results, adding the pomegranate seed powder increases the hardness of
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the samples, which is probably due to the high amounts of oil and protein in the pomegranate seed powder.
Researchers have reported that the use of food ingredients with high fat, protein, and fiber content increase the
product tissue hardness. Also, the addition of pomegranate powder reduced water absorption of samples, which
is probably due to the presence of insoluble water compounds such as fat and insoluble fibers in pomegranate
powder and the reduction in the starch content of the samples due to the replacement of pomegranate powder.
According to the results, addition of pomegranate powder increased the total phenol content and antioxidant
properties of samples. While increasing the storage time, the total phenol content in the samples was reduced,
which is probably due to the oxidation reactions that occur during storage. The results of this study showed that
the addition of pomegranate powder increased the density, a * value, and nutritional value (such as iron, zinc,
soluble and insoluble fiber, protein and fat content) in samples. While L* and b* values and water activity of the
samples was reduced. Also, the addition of pomegranate powder decreased porosity and created heterogeneous
and irregular cavities in the texture of snacks.

Keywords: Shelf life, Extruded snacks, Pomegranate powder, Physicochemical properties.
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Introduction: The peel of fruits, in particular, are an abundant source of natural compounds and contain the
higher amount of phenolics compared to the edible portions. Ultrasound-assisted extraction (UAE) is an ideal
extraction method capable of producing high quantities of bioactive compounds with a shorter extraction time.
Probe and bath systems are the two most common ways of applying ultrasound waves to the sample. Probe
sonicators are constantly in contact with the sample and make reproducibility and repeatability difficult. In
addition, the risk of sample contamination and foam production is higher. Bath sonicators can act on a range of
samples simultaneously and allow for higher reproducibility. Kiwifruit belongs to family Actinidiaceae and
genus Actinidia. Kiwifruit is characterized by a high content of vitamin C and other useful compounds such as
vitamin E, flavonoids, and minerals. Phenolic compounds present in Kiwifruit peel are catechin, epicatechin,
chlorogenic acid, caffeic acid, coumaric acid, and rutin. Several studies have been done on the extraction of
various plants with ultrasonic waves. Most of the research on the extraction of plant extracts by ultrasound-
assisted under various conditions of parentage such as time, solvent, temperature, and intensity of the sound
obtained matched with other traditional methods of extraction and different studies have shown that there was
never study on the effects of ultrasound bath and probes under the same conditions (temperature, solvent, time
and frequency) on obtained extract and comparison of both two methods has been done. The aim of this study
was comparing the antioxidant activity of Kiwifruit peel extract (KPE) obtained by two extraction methods
ultrasound bath and probe techniques in same conditions temperature, solvent, time and frequency.

Materials and Methods: Hayward Kiwifruit variety was purchased from gardens in Tonekabon City. The
peels were dried in the shadow at 25-27°C, and then they were finely ground in a laboratory grinder. The dried
peels were pulverized and sieved through a 40-mesh sieve to obtain the powdered samples. The dry plant
material was then packed in the plastic bag and stored in a freezer at -18° C. 10 g of Kiwifruit peel powder was
extracted with 100 mL of a mixture of ethanol-water 80% (v/v) at two methods Ultrasound Bath Extraction by
using a 25 kHz ultrasonic system (model Elma Sonic S30H, Germany), temperature (45°C), time (20 min) and
Ultrasound Probe Extraction by using a 25 kHz ultrasonic system (model VCX 250, Sonics & Materials, Inc.,
USA), temperature (45°C), time (20 min), amplitude of 45% with a probe of 1 cm in diameter was used. After
obtaining extracts, an efficiency of extraction, total phenolic and flavonoid compounds, scavenging activity of
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical, and ferric reducing antioxidant power (FRAP) assay were
measured and concentration of 0.1 mg/ml of synthetic antioxidant TBHQ was as the control sample. All data
were reported as mean + standard deviation of three replicates. The results were compared by analysis of
variance (ANOVA) using SPSS for Windows [version 16]. Mean differences were significant for extraction
efficiency, total phenolic and flavonoid compounds based on T-test (binary comparison) and other tests based on
Duncan's test at 0.05. Charts were drawn with Microsoft Excel version 2016.

Discussion & Results: These results showed that the highest amount of phenolic compounds, flavonoids,
extraction efficiency, and antioxidant activity were obtained in UPAE-KP. In both extraction methods, with
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increasing KPE concentration, DPPH free radicals scavenging and ferric reducing antioxidant power also
increased. The concentration of 2 mg/ml UPAE-KP extracted the highest percentage of inhibition (94.11%) in all
of the concentrations of the extracts in two methods. UPAE-KP at concentrations of 1.5 and 2 mg/ml and
UBAE-KP at a concentration of 2 mg/ml showed better performance in scavenging free radicals than TBHQ.
Among the extracts, 1Cso UPAE-KP was 0.2+0.06 mg/ml which was significantly different from UBAE-KP
(P<0.05). TBHQ at a concentration of 0.1 mg/ml (with a percentage of inhibition of 88.04+0.5) showed a better
radical inhibitory activity than the low concentrations of Kiwifruit Peel extracts. UPAE-KP with a lower 1Cso
(0.09+0.07) showed more reducing antioxidant power than UBAE-KP. TBHQ at a concentration of 0.1 mg/ml
(with an absorption rate of 304/1) had greater reducing antioxidant power than the Kiwifruit Peel extracts at all
concentrations except the concentration of 2 mg/ml UPAE-KP. In this study, the extraction of KPE with both
ultrasound methods was acceptable in terms of efficiency and antioxidant activity, with the difference that the
probe superior to the ultrasound bath. Therefore, according to the results, KPE was competitive with TBHQ
activity. KPE can be used as a useful source to provide natural antioxidant, and the probe compared with the
ultrasound bath is a better way of extracting the KPE phenolic compounds.

Keywords: Kiwifruit Peel, Ultrasound, Antioxidant activity, Phenolic compounds.
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