Ve :\:ja AR STEIAR N WP .Q\J__{\ JU& C_Lma_;f)l&dm

www.fsct.modares.ac.ir (> culw

ol 2l SIS @l g pols aboxo

0P 5 Uddls5 LT Y5 ,9) 059581 o )las 5 (Cuiy 5200l by pdsh) bt S Jad il 1
R I CHp PR Vi SR PN U PAR P YO JC SOV P On. PIp It

\d - *Y . o
6%6.‘.@#.\.«”4 J‘b@ﬁ)‘\%gd-\w&\{

Ol gl Olgiol (Ol 52) Slgaol dxly oDl 51T olKils (g5, 5LaS aSLiils ( olie e 5 ke A3l b )ls s el 1)
d‘f‘ LQW‘ ‘(QK""'\)}") ch\ .,\p-b &Wbbi amb Ldj)juls om]b ‘L;J‘J\p @L‘...a 9 (}lp e); a)\.:.f;.]\: -y
U‘J’L‘ cQLW\ ‘<QL<.‘.~‘_))>) ULW\ Ja-b @%‘q] JbY aL<..f.J]J c-LLLo“ rjl& b-&uﬂ‘; ‘W ojjfc)lial;.w\ -y

0 K>

- A3

dlie SleMb!

£33 S5 o s S5l 51 45 ol s (o S oz 51 0 gedd gy b b S
i £) lysle sladghows 035331 S6 andlas cpl 55 ol 0sls pobazsl 55 4
o RS ¥+ SN dal 070 + DD by jle Jlowe (S 4 50) e O
Vers ppM+ sl b Jlows iomen 9 Sler S Ja) uslel Q0 ppm+ sk )b J gl
2 Opdign ci 8 Gl Sny p (Cole A 5 YE mhaY) Ol o (ojpl o las
(> 2050 (K5 g sy S Sl (b AD p (B3lal DS b sal
o) @l a arg LSS A e p skl ey oS il pH
sH S 2 0L H g e S 5 S o PH pslsb Jhea S e
o b S s e 4S 1) (g b L 3l sle 3 3 g5 ge sl (P<U/00) g ls re
Nspab 5 Cb S 035 35 pesde dol 5 K 0T p oo kS o o ol s 3
Sled Slakigai s B Sl b s 5 S Ol alS (Cayslhe 5 sl OF 058
ald gl b solo e DUl Okl (B suss ST skl b
2P0 0)dl Sl 838 byl 5l s 8 (b)) LE.(P<t/e0) sils
S e S Shy 5 635 (kS byl Jlos SKaS 4 LS w SFagl cnl
Sare e bl 5 e LS chenl 51 Ol pen ealital 58 esls Ll O geld ol

52 01 (ghmy L3k SRl 5 b S (590 5 b 3 e g (S mlis w5 LS

Pdlis sla gyl

LCSWARVA R SOHIPNE T

Ve 8T i b

(S olds

byl
m)'),i.ﬁ

10.22034/FSCT.19.126.25
DOR: 20.1001.1.20088787.1401.19.126.4.5

(s J s :

n.zamindar@khuisf.ac.ir

Yo



vy (G 3alSTn Ly adsh) Slen S o) 3Ll

Qb\.{wh} Sdwems &L

Wis B e 28 (S5 » Sl 5 SV
S iSO lse s B S s o
S WS asie Gded ol bl St 3 23S ol
b PH 51 50l amale pH &5 Sl (ssm ol Ao
St ped SSVal b oaolie 3 2dl 2l oy axsle
G M s S Jai (6 208 O S bl L oBsly o
Sy ok st Sl g Sl it JES sladipel 53 b
balie s S el U sl e sladisd 3 3 o
S5 S S ]

SRl s S et sk 4 el sly sl glacd S S s
S e SIS Gl Losase 055 syl e
s 4 LS a5l 3 EE S 68 cnl 550 eslinal
S My e O Kiags [A10 L Sl
le Ko s Bl e S o S Shs 5 2SS
S L3 ged odaline sl 5 A8 Gg sls Luilel Loeds
Slal L (s ol (i sS) aisad slad (5l e ol
AL sl bl sled Sl eslinal 5 3l s bl 038
e ST s [V bk ged s ,See o il Sy
5 Sl odd 55158 Gl (a5 Weslas 5 b uiled sl
Aol ol b e S 0o Salyle &8 23S a5
(s ol 5l Gde Ll il s S ol gy, guls e
5 (G plo Lsls) Ola s Jaluilal J6 L5
5 et s ol (Llss L] Ys,9) o558l o jlas
b el Bl G b O peli g ghw 2 S

Lhu.flo‘gj‘g :‘y—"

Ol o5 Jod oS il ags —\-Y
53 00 VA pssloa US) Skua S ) oS slse sleplul
Sl Cen oo ailais ) @jcp_ 3 e (AAS lS e
Sladad 4 05,5 5 S ey 5 S S sl s sl
s 53 (0a) Sopbl) B Sl s & 5SS
= Ja kS Sl S Rl S e 3 S (IS Dl
slS s b 0sOldD) e slS ol b Ol s

uerMMJMMJY\wM‘;uAUIJOS

1

aodis —

SO e 35000 s sl oo S 5 S0 358
B P R P L SINU-S g UL SN
BYSRP FPRPR CANCI K S FUVICIU SCIN I W R W

IV ]ezliS sal s OF G a0l s
sbdle 53 FAO oljle sl stsl s &0 oDl bl
PR CES 4 e (OSL) M c3S s
W 4 Olsige OF Y5 5ol 035y (S 33!
3 M Rl 0o e @ Ok ledi A0 0oy
Basu, 2015) 5, (b O lasssl b 5 oY o 4 oo 2
Lok Sl S o s e a8 Oselin c2 S Y]
Frid Sed S s [F] cal als polaml s
Opeliyy Ci 8 S ol Ol 23,8 Glaar x5 05el35
S s s Ol S 5 Ol OIS @ B o VY
Sheslamal [E]sls 1y 5 5 Con bl Oljae o 2S5 5 S S
5 S k) s JTgladd e pled LS S
Ca S pean 035 55 sl ol (S (SSY
Ol 53 msma o 0o, b slaig, 5 sl as[O] AiL s
Sl Sole 055 sl sl dls dal Jlis w1y 4 s
(Rl (03 S5 abst ey 4 Dol S LS el
A ol L S os S dlsl oyl a8 Ll il
055 slusle dade SISl spd e el 1 sl b
33t OBl il eab s g (535 SR & Ol
3 Iy dgb 53 Of O3l s I RalS Sl e
lal e diS G yeme Culs, bl 5 Cn S S|yt caS
SV el (051 S el Vgoms Lasly,le pH 55
oS Slcand o) p St Aol 5 SISV sl ) ool
bug 228 Vsame g o S8 iS5
Aol 53 cnl HBOT V] 88 513 s 3550 OLSK2m55
adlas i S N pams o iS5 el 3L g5 2 L
o po SISVl Sl eslital 48 Ldew) am cpl 4 5 s S
VL glac bl 3l eslinal 5 s 8 i S 5 wlal &l
e 313 0L 1 S8 (655 Gy p patiie Sl Al
Olize glachle 1 eslinal i s skie 4 [A] Sask



Ve J\JJA AL 092 AY e)l.o.:a

5 30kl slge S esliel b Il s Ao 3 s 4ids
DY s 5 olelid aids w530 Oloj anlis
sl b J ghoes —£-Y

Ao ¥ S s 1S5 O Lol sl 51 skl J gl
Aol Aoy /005 (Ul ((Mome 55) il LIS S
ol Dl s e 03559 0T 4 (OLT (S ) s
Loy 318 Bl e b glos 4 S S w Os GLL
ol o3 ekd eslial Sl Sl D Iwss by s 0T LG
Dl sy Sole Sash

J]a.s,c;.)i+ ¢~§)§2T1

sbusle Jgows + o2 81T

Ol S o) il Qv e ppmM+ sl )b J sl + i S 0 T3
03557 (soslaae Vv s PPMslysle Jgloee + o3 80Ty
sbsbe T ] s Obsnl (Vi) )slosle dsloes 0 o 58
GostbsE s a bl (St Gy b 03 oS 08 S
Sl Gamoa b sl o el Y Sle 4 055 o Lol e
sesle 3t S sble Slles 0L 51 A el 1S
Plo BB dws & i S mhu g5y SOl Sl 5 1
el 5 o e Sl S e A s b
s boles 5 bl Sadly glaanS 0555 oses]
s g lue& ;ljfdz}l..,a

N el Lol 4 syl Jgowe —0-Y
Olir

Sigma) Vv w5 5 (K60 Sigma) A s plicd el s
ol sl 5 eop Ol e s edd S B s (S
ol b e bl (el Sigma) Av o 5 o licd sl
DM 4 5 A e Jge b G slosbe sl Il 3 oy
Ay s s oKl slated gdy) Slex s ol
Glol lad J 4 4vs ppm cble L Okea S o) Slal e
Lps 36 S T sbsle b by bl Sl 6l 5 s
w10 4 ) O/ et WA o 8 plad sl
i 053 5 ler s ias elel & o O 4 Y O
VYOu s o L adiS3 ¥ e sy 5 b iy (Sos a0

L}l}’uﬁ (KJ‘)J’T LIKA 3 baSiC) J"<':"':' 641:.»} ] Mt.:;} BLASEL

Yv

Sana SL- Heating mantles) oS oKiws JL 5y
Loodd oslmer pulal e L3S oy, (0T O11
80 b Jan g 5 6T (Ol e 553 e D g
358 B8 5 ey ol ated 3 s As S e S
ol DN T s (S 518 sl s £ slos 53 5 asy
Sl Gt BU g gLl (s 5 (s Jel-
Sy A enb s ]

05 551 LS (go 5 luas 4 —Y-Y

S)olgiol Okl ol (g5 sl oll el oS
Oliw g OUL sz Okns 0158 4iewWW-TEH (500 2
Gy & e 5 A3 S5 ale 3 5 sl mer(ml
o 35 oS 31 S Ve s S s (Lalh (Sl Sl
45 s byle (Ol S ,0) doys Av J5b1 e Voe L
Al esls 5B am s T gl 5y SuU s cele EA e
Cod by oaus 5 s Blo b oojled peily B L e
£+ sles 3 (K 01 JKA Model: RV 10 digital) S
ok Llis Jsloes Bl 5l BLS DOl 8 Sl ge s
e S S 5 50 I SS b S gy s e 0500
Sl ang S s w35 Sy e oS slile L golae
815 eslinal sy5e p3Y Glis 4 5 edd O3y ok
VY]

5 Ol S o uilel SlaS 5 5JGT oY
SIS 5bs S oy s 4 038l (o las
58

o3l soslas 5 Ol S Jod il 53 350 LS 5
Agilent)GC/MS 31 8 5ley S o&aws ey &0 JulS 50
Oyr Jsb HP-5-MS  olSs 052w g5 b asila((S ol
S e Sen YO Lalis 5 e e 0/TO (s ez e
boydsan S Ja s aids ool S Sl s trles il
Jolm 58 dy B8 sl s YA 4 s 0 ey
iz Glod s Ko S GBS e mb GuF g psle

J:A._.l,,a \VAl )'lf OLU’.‘ C,.Qﬂjb\; J“_}L.» s YA Gy



vy (G 3alSTn Ly adsh) Slen S o) 3Ll

Q])L(wh} Sdwems &L

[ Jeed cou 5l e 05 Wa
(¥) b,
Cooking loss%=(Wb-Wa)/ Wb x100

R S A S

EEY glos s 5oy Al SO ol 4 c Sl e s 4
VYV s 4 sladlpmal e ds S ol S Sl ax
58 g s b s p dses bidgal 5l e Sl
Santam-STM20) =i, o Il = 5ol s Jawe s
G IS s o SRS 00 (IS0 s B L (Ol
SB s G ASHe Ad esls By 3 e e Yoo
o g il — 50 e e S L e 20l
DJas 2olS s

SNy Slae g, —0-v-Y

S ealinad Lol sly sl b S (sladi ga 555 2 SO, 2
5 35 bl (Ulpb RGB-1002) e Sy oKas
VI S L* brak sl co K, gla s
= olae oL, V=Y

23 e le TXYXY (laellil 5o ladd gas ¢ pmm 2L50) (612
e 030 3 e T R b et slacd
Gao3 YA sl L (0,1 Behdad-3493) o1 s
Sl 8 gosb 4 LAd a5 b 4 sl S sl
sles s uw;w‘.\wﬁ o8 Sl gam VO @ ok $
Losoesls S5 oad SlS slacly 53 5 Lad Ses Ul
oslizal b olaslesl . us jascie Lol 6o, @IS ol
L3 amad g Ol es S 5l plawl e L3I S 03
S Slopa w0 ol stes adllas 5l ey S
5 (W03 A0 ) e ped (IS Bndy 5 3L s b)) ol
3 e S8 Gl ol @ ey (W G te) e
IV T o3l OF b s oliil 51 (5,5 sl

S9N Ky S geas —V-V-Y

g oolnbe Jas plail 5l cola A 51y 055 glassel

5 LA S e b s3lse g 3 SSL sk s

sbosle glacs

cell¥t Slew (01,1 Dena-5005) ols5 5 oKiws o

Wbdhﬁjﬁ)b}uﬁ&\ﬂ:ﬁwjx%:)f&:}

YA

Ul gles o3 el Y8 e ] Gy 4 Ogpeegel B LS
oaws b il w35 5 Ogmadgal D3 8 e 5 (551065
(cx'3 LA 930Horiba) &ys-p ke s oo 0 ol ST 5
bbb aarg LD T n 2l WYA e Jib L
P P P T TP PSP IS RS PR G P IYCHUR
s 35 a2 oslizel OliasS o olad sl Ve
L3S 3 ealanal 3550 da e (sl 5 A edls askis
i S 65w esbel Y

o5 5l Blis S, Loy o3l Oseliy g dd C2 S
A i Kbl 4 by e lld b ol S
Ol By Ll s e il YXTXY o310l 4y s $ lakad
e gl o bl b Sadl 055 055 sbyle
S8 a b el 4 i i Lus (IS sl S al
DElsy o5 785 5 6255

(st bro 555 b (\a0 go 3T VY

sbyybe wd ds s -V -V-Y
oaliial b alyjle Jslowe SLSI SlAds 05 5 5l 5l Ol OLL 5>
Aoy b Sl badisel mhaw ) sl w il Ll
053 W2 0l 3 a8 as arane (1) el Gollae slusle ol

D Jead adsl €505 055 W1 5 05 8 slosle 5l s 4500
(V) alal

(w2-w1)

Marinade uptake (%)= x100

pH-Y-v-Y

o a5 03 Salu ke 5l da Ggall g 5SS digei p SN
o 3 LD San aids S ey ke O 2 e 00 L
L35 313 (s 3o Metrohm) zs pH Laws 5 Lass 505 pH
[Ye]

oy Sl A s —Y-V-Y

O el S Oladas b ges 03 S5l b CslutA 5 VE S A
051 53 5 et Jhie O Lo zbeslisle glad sl
Vo Sode a5 Sle VAY gles s (01,1 Behdad-3493)
Sy 3l Ao s sl nd 058 e 5l e LS ay 4dds

oy Sl G 055 WD 0T s S 8 aralowa (V) alasly Gullas



VEOY als e o MYl Ozl 2lis sl 5 5le alos

rl}u\ Excel b La)'éj,a.'v = A el 0 JL‘).:;" c)a.w Bl Phlllps-) J}j&ﬂ E)}"<*“}J§?‘ ﬂ}uj .}Aw_,:
DAT S S 3 350
s Y bl sanale —A-Y
v . Z hie O L J S @ sed)sl e £ 5 agn ool
Slys s g S a5lal —) ¥ A T DRSSl o £ A sy ol 2

sbusle Jaloes Ll 4 i S oslule Jsloe Bl 4 oSS

5 OLS glad gt aS 54l e aiS S Fao Sl O | _
e e G Bl a2 S Olea s W ol dee ppmaslsl 4

S0 sd 50l (g Al o b el & ol BERSEWAPERNLY
) il gl s ol olys s o So3lhil 5 ol ags
ol Ve CBlE el 4 el A s pland sl

s YE) Obey s> (e)'}j».ﬂ oslae Ve ppmaslsl 4 sl b
Opliy a8 lend Snd glasSt o (Celuth
W3 S s 3ssn ST L sl IS b ek

ol TE 51 ey &gl i 5 5L & 5 b (s
e Sl i bl 5 e PH lio obyly wpm 0ol 0L s

G S GSKhasn b Lo ol s Ol
Jo) bl 55 e 5 A W 5 sl el
oloos PAA] el calls Wag o5 S L8 Olia s

(O Jstr) 350 a5 o a4 e 5 S0l cailin o311 0 o] 54l

JoosSb b 51 K85 (i S5 Iy Sl e PH 15
Slio Gl apes IUT Gals Ol sl 5 balad SlS
O30l @l bl eslial alas YLlS slacsS )l G b 5l
LSD sejl 5l pSle Sluslin gl SAS 1550 o5l bl

Table 1 Comparison of particle size (micrometers) in different ratios of Twin 80 to Oliveria Decumbens
Ventessential oil in marinade solution

Twin 80: Mean particle Median particle Data with the Minimum Maximum
L size size most repetition particle size particle size
essential oil (micrometers) (micrometers) (micrometers) (micrometers) (micrometers)
0.5t0 10 16.9257 16.5454 18.7083 1.151 44938
1to 10 14.8534 14.1814 14.3006 1.005 44.938
1.5to0 10 15.8193 14.2989 14.2406 1.005 51.471
21010 13.6584 13.2071 14.2130 1.515 39.234
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Table 2 Composition of essential oils of Oliveria decumbensvent and extract of F. assa-foetida

Plant Retention time Compounds Percent KI
15.5032 alpha-thujene 0.295 929
15.8273 1R-alpha-pinene 0.375 938
16.4972 camphene 0.017 957
17.2912 beta-terpinene 0.097 980
17.5397 beta-pinene 8.099 987
17.7504 myrcene 0.599 993
18.5175 alpha-phellandrene 0.111 1015
18.8686 alpha-terpinene 0.510 1025
L 19.3386 p-cymene 39.890 1039
oy Sental olls of 19.4034 S-limonene 7.174 1041
19.4898 beta-phellandrene 1.064 1044
19.7762 menthomenthene 0.019 1052
20.3812 gamma-terpinene 35.525 1070
21.2077 alpha-terpinolene 0.239 1095
21.5426 Z-1-Methyl-4-(1'-propenyl) benzene 0.026 1105
27.5426 thymol 2.069 1316
28.2897 thymol 1.641 1327
44.8359 9-Octadecenal 0.040 2036
53.7259 Phthalic acid, bis(2-ethylhexyl) ester 1.531 2530
Extract of 8.1296 acetic aciq 2.251 705
F. assa-foetida 12.7644 Methylpyrazine 0.275 848
' : 14.0555 furfuryl alcohol 0.780 887
15.2331 Ethanethiol, 2-(dimethylamino)- 0.412 921
16.4000 cyclohexanone 0.831 954
20.1922 2-phenylacetaldehyde 1.014 1065
20.1922 a-Pyrrolidinone 1.301 1096
26.8906 coumaran 1.881 1278
28.7273 2-methoxy-4-vinylphenol 2.685 1343
33.6863 4'-(1-Fluorovinyl)acetophenone 2.262 1530
72.7022 methyl palmitate 6.873 1929
2100 5.830 Linoleic acid, methyl ester 46.0784
2106 8.531 cis-13-Octadecenoic acid, methyl ester 46.1864
2110 0.525 oleic acid 46.2674
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Table 3 Percentage of marinade absorption in 2 hours

Marinade solution

Percentage of

marinade absorption

Distilled water
Marinade solution
Marinade solution + 900 ppmEssential oil of
Oliveria decumbens
Marinade solution + 1400 ppm F. assa-
foetida extract

3.65
2.98

3.5

2.85
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Table 4 Mean comparison of the effect of marinade solution on pH after marinade, pH increase after
cooking, cooking loss, shear strength and color indices

. pH after pH increase Cooking loss  Shear force
Solution marinade after cooking (%) N) L* b* a*
Distilled water 5.58+012° 0.33+0.13¢ 35.5842.6" 11.0£0.55° 58.16+0.98° 22.83+0.75¢ 22.216+2.48"
Marinade solution 5.09+0.013¢ 0.49+0.12% 31.00+2.5° 7.61+2.3° 63.33+3.01° 23.5+1.64% 7.66+1.63°
Marinade solution + 900

ppm Essential oil of 5.19+0.06™ 0.53+0.08° 32.542.4° 7.66+1.75° 62.66%1.5° 24.66+0.51%° 8.83+0.75°
Oliveria decumbens
Marinade solution +

1400 ppm F. assa- 5.4440.33% 0.33+0.16™ 36.25+8.78*  7.91+1.15° 57.83+3.65° 25.33+1.5° 8.83+1.7°

Jfoetida extract
LSD 0.25 0.16 6.38 1.41 2.65 1.3 1.8

Data are expressed as mean + standard deviation (n=3), and different letters show significant differences at the
5% level in LSD test (p < 0.05)
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Table 5 Mean comparison of the time effect on pH after marinade, pH increase after cooking, cooking
loss, shear strength and color indices

pH after pH increase

Cooking loss

Time (hours) marinade after cooking (%) Shear force (N) L* b*
24 5.29+0.27% 0.46+0.11° 34.41+5.94° 9.3+1.53* 59.5+3.52° 23.9+1.5% 11.83+5.73%
48 5.37+0.25% 0.38+0.17* 33.57+4.37° 7.8+2.31° 61.5+£3.28" 24.25+1.54* 11.91+7.03%
LSD 0.17 0.11 4.5 0.99 1.8 0.91 1.27

Data are expressed as mean =+ standard deviation (n=3), and different letters show significant differences at the 5%
level in LSD test (p < 0.05)
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Table 6 Mean comparison of the sensory properties of marinated turkey breast meat as affected
bymarinade solution

Solution Flavor Aroma Tenderness Overau.

acceptability

Distilled water 3.08+0.75° 3+0.54° 3+0.89° 3.03+0.59

Marinade solution 5.83+1.51° 5.5+ 1.04° 6.08+1.03° 5.8+0.72°¢

Marinade solution +900 ppm Essential oil of 6.75+0.75" 6.41% 1.32° 6.08+1.32" 6.4140.25"

Oliveria decumbens
Marinade solution +e)1<fr(:1((): e i aiidibeii 724137 6.83+1.17°  7.16:0.81° 7.09+0.69*
LSD 0.62 0.56 0.66 0.34

Data are expressed as mean + standard deviation (n=10), and different letters show significant differences at the 5%
level in LSD test (p < 0.05).
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Table 7 Mean comparison of the sensory characteristics of marinated turkey breast meat as affected by
marination time

Time (hours) Flavor Aroma Tenderness acceptability Overall
24 5.79+1.69% 5.45+1.96" 5.62+1.24° 5.61£1.5%
48 5.66+2.36" 5.41£2.01° 5.54+1.88* 5.55+1.84*
LSD 0.52 0.46 0.54 0.35

Data are expressed as mean =+ standard deviation (n=10), and different letters show significant differences at the 5%
level in LSD test (p < 0.05).
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Fig 1 Electron microscopy image of turkey breast meat (1: distilled water, 2: marinade, 3: marinade + 900 ppm
essential oil of Oliveria decumbens,4: marinade + 1400 ppm Ferula. assa-foetidaextract)
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ABSTRACT

ARTICLE INFO

Turkey fillet meat is one of the white meats, which ranks second in
terms of frequency of consumption. In this study, a completely
randomaized desing was used to investigate the effect of marinade
solutions (4 levels) and time (2 levels) on characteristics of turkey fillet
meat. Four marinade solutions included distilled water (control sample),
marinade solution (water + 0.5% Lactic acid + 3% NaCl), marinade
solution and 900 ppm Oliveria decumbens Vent essential oils, marinade
solution and 1400 ppm Ferula assa- foetida extract.Texture,
microscopic structure, color, sensory evaluation, pH, cooking loss and
marinade absorption were investigated.According to the results of this
research, the effect of marinade solution on pH, shear force and sensory
quality and the effect of time on shear force was significant
(p<0.05).The acid in the marinade dissolves the fibrous tissue that is the
cause of the stiffness of the meat after cooking.Salt and acid, in addition
to tenderizing and flavoring the meat, increased the desirability,
reduced the cooking time, and improved the texture.The samples
treated with marinade were different from the control sample in terms
of the maximum shear force for cutting (p<0.05). L* of the meat
increased after marinating (p<0.05).In this research, we tried to increase
the quality, tenderness and sensory properties of turkey fillet meat by
marinade solution.The simultaneous use of acid, sodium chloride and
herbal aromatic essences was a more suitable option to improve the
taste and odor of meat and increased its overall acceptability.
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