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0.01£1.247°K

Jsiay)

%0.5 |

0.04+1.497%

0.02+1.415%

0.01+1.348N

0.02+1.362M

0.01+1.275%

%0.75

0.01+1.309%°

0.01+1.296%°

0.01+1.258%N

0.01+1.241M

0.05+1.153%

%0.25

0.02+1.343%®

0.01+1.321%

0.01+1.264N

0.03+1.253™

0.01+1.176™

Jdsay)

%0.5 %70

0.03+1.369%

0.02+1.356%

0.01+1.299™

0.01+1.286%V

0.07+1.193%

%0.75

0.01+1.285"

0.01+1.234M0

0.02+1.211N

0.01+1.196™

0.02+1.132MK

%0.25

0.02+1.305"

0.01+1.263°

0.03+1.229™

0.03+1.201"™

0.01+1.146™

slall

%0.5 ™

0.02+1.319%

0.01+1.293%

0.01+1.248N

0.02+1.226™

0.04+1.159%

%0.75

) D) jadug ()l dsenll ac) disies (3958 525 1 (3, D, €, d, €, g, h, 1, ) Basall Capal) sl
(p <005) a:’}"" (S L.A‘" (hbn )M‘ U‘““") a:’}"" C’.B)a 29>9 L;l (K! Lr Mv N,O, P) ‘;Jﬁg\

diml) 3 (%1.497) 5 ¢(%1.225) salall due 5 ol das cialy 3 o(Las 16) 2puadl c3al 530 Dla

Alalaal) Al 3 (%1.369) 5 <%0.75 S5 Gasall pe siad slhaall Jsiiy) (aliies dlilaal)

%075 3:S5ir ilall aliienalls Alalaal) il 3 (%1.319) 5 <%0.75 385 %70 Jglid) aliionss

Gilie A (gpine & alayl) duws g iyl ) Lal (531 (2017 <Razavi s Hussein) ae il o3 Gailsi,

Lag (45) 52al 2l 233341 agall

salall 53y () el guiaall Pl sl daas gl cuw (2010 <o3dlas Zanardi) od s

dne ae d3lie dlabeal) Glued) b b)) (sine ) (Shm By ¢ shll (gl RliatY dag i)

(2013‘05)\4)_5 Karaml) uﬂju-\j\ S ”A; Bona Glealdtioe ‘éﬁ JLAJ” (S9na thﬁ)\ ‘_‘Al alal)
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aal cilial cpal) Lo B AR ugud) B i Ggnmn Claldiue pili du)-5-3-4
Alabed)l zladll jam pal clie (b))l O3sl) el e 90) gl L (12) Jsand) i

caall Aaly LS Gusedl Gpe sia Byane Cilialiio

299 Gy claliiue Aalaall zladll jua aal clie b ()l O3l cubed Ao %) pall duni :(12) Jgaal
Ll Aaally uged) @

(p32) 02383 a5 QALY Jlaa

16

12

9

5

0

(%) 058 A

0.01+0.88*"

0.01+0.873M

0.01+0.843-

0.01+0.83**

0.01+0.82%

L&Y

0.01+1.56%°

0.01+1.46"°

0.01+1.44N

0.01+1.35M

0.02+1.25%

%0.25

0.01+1.45%

0.01+1.43%

0.02+1.36°N

0.02+1.33°M

0.01£1.22%

Jsiay)

%0.5 | "l

0.04+1.46%°

0.03+1.38%N

0.02+1.30M

0.02+1.24%

0.01+1.18%

%0.75

0.01+1.48%

0.02+1.31%N

0.01+1.19°M

0.01+0.98°%-

0.01+0.95%

%0.25

0.01+1.43%

0.01+1.42%N

0.01+1.24™

0.01+1.08™

0.01+0.97™

Jsiy)

705 %70
o

0.02+1.41%

0.01+1.42%N

0.03+1.20

0.01+1.13°%

0.01+0.98™

%0.75

0.01+1.24%

0.01+1.17N

0.01+1.12"M

0.01+0.96°-

0.01+0.93%

%0.25

0.01%1.21%©

0.01+1.14N

0.02+1.13"™

0.01+0.97%-

0.01+0.95%

slall

%0.5 ™

0.01+1.18™

0.01+1.13%

0.01%+1.13"

0.01+0.97%

0.01+0.95%

%0.75

'(p <005) a:')“""“ (G5una L.A'; (hbn )M‘ U‘““‘) a:’)""““ EISURTCS) L.Ql (K, L, M, N,O, P) bﬁﬁ‘

e On Lo gaall daws (B daaly dusies (3508 939 ) (12) dsoadl (G Led) Sliall bl e

Ol g spall a3l G ellyg cAdbiaal) Gusall Gy st Geas Dlaliiue dlaleal) Gilially 2alal)
lalaall @l Gun oiall Gligh DA Bl (s b Lgine (B d9ag pie Aaadle pa c2pudl)
Ll ae 335lie Aalaall Clisall 3 aal) L 3345 ) AdEAal) Gugall Gae sds Bsne Clalitigy
lelaall diall 3 (%1.25) dad Aol ) Jeail ¢(%0.82) 2wlill due b cpall ded oo ciladig

(%0.25) S5 Gladl Jeli) (aliiua
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Glial) alare 4 el cpiaall 530 Pl cpall At (A Digine 321) 3539 (12) Jgandl Heday LS
paliivnaly Alebaall duall & cundislg (%0.88) (A Jeail 2alil) die 8 cpal) dans Candiyl s cdng yall
o Losy 16 30 2 (%1.56) () deal (%60.25) S 52 osml G s (3 smmsal G3llaall (I siliy)
@A (2016 «odais Naveen) 4d) deass Lo o milil) sda (38lgiig a4 5ol sa da )3 o 2 jpuall o 330
LAl Bl Aulgs B Al ol ) Lelgeans Lags (14) saal anall &) asalll b caal) dass b3yl ¢
i il caall danss (B AABAA (uged) B s> (gamia Cilaldion il A)a-6-3-4
ra il AAl) Jaad) aal

lalaall Jaall pal s clise & (bl gisl) e 96) caall s (13) Jsaall meash
+2y0ll Ajaally Gesed) Bre s3> Genne Dl

asds g claliioa Aalaall Jaall pal i clie b () 0380 gulad (Ae%) caall dand 1(13) Jgaad)
il dijaally Gugad) @0

(p32) CIAIN (e ALY Jslaa
16 12 9 5 0 (Yo) 05849
0.01+1.122° | 0.02+1.05°N | 0.02+0.95°™ | 0.01+0.89%" | 0.01+0.78% IRAT
0.01+1.52°N | 0.05+1.48°N | 0.01+1.4°M | 0.02+1.32°% | 0.03+1.25 | ©40.25
0.03+1.46%N | 0.01+1.38°M | 0.02+1.29° | 0.02+1.22K | 0.01+1.21K | 2405 ‘5?;1“1* \f“
0.04+1.41% | 0.03+1.36°N | 0.02+1.31M | 0.02+1.29™ | 0.02+1.19K | ©40.75
0.05+1.42N | 0.01+1.31%M | 0.03+1.24° | 0.01+1.19% | 0.01+1.16% | ©40.25
]
0.02+1.35¢N | 0.03+1.27°™ | 0.02+1.23° | 0.03+1.20°% | 0.05+1.15%K | 240.5 ‘{3;7*5
0
0.01+1.317 | 0.03+1.24®N | 0.01+1.19™ | 0.02+1.18%M | 0.01+1.13%X | 240.75
007129 | 0.01+1.23™ | 0.01+1.19™ | 0.01+1.17™ | 0.02:1.05% | %0.25 | |
0.01+1.25% | 0.05+1.19™ | 0.02+1.15"™ | 0.01+1.14™ | 0.02+1.019 | ©4,0.5 | _kial
0.03+1.21" | 0.01+1.16™ | 0.04+1.12"™™ | 0.01+1.09™ | 0.01+0.95™ | ©40.75

CaY) RN iy (a5l dgendl am) dusine 3ef 3535 ) (8, b, €, d, €, g N, ) Bl Cua) )
.(p <005) A:a).zu Sgua (_,,Jr_ (..\;b“ )LAAJ‘ W) A:a).zu LB})S A9 él (K, L, M, N,O, P) §):us.“

Ry paall Siliall BS 5 caall Fas b dugine 535 25ng (13) Jsandl b dissdl) il mungs

Ad) 3 (%1.25) I sl aalill die 3 (%0.78) (o pall i lyjl s caa il de e 455lae
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DY) ge «ta aill (B (%0.25) 555 asadl Bre sda Gsnual lladll Jeili) Galiiis dlad)
Al Glaliially daleall Glipall (ass G Gaal) daws (8 dagine By 529 p2e ()

5al) g duag paall Cilinall alaee 3 paall A A dagies B2L) d9ag () (13) Jsand) il yuds
Alaleal) dial) 3 (%1.52) dad STy coalall die 3 (%1.12) cpall dad ol caalig capuall Al 55
e O sde )l el AT e (16) asdl 3 @lldy (%0.25) S5 sl paliiedy
P agll Glalitiee dalaall jall aal & gaall das aledsl LY (3 (2015 «o3dla)s Bintoro)
Al il dadde sa Lae ol salall due b Rliadl) of g ) il Sl

Ofis o A 2 og ol S Jasll ) cpall ¢ L)) s (2015 <o33lays EI-Nashi) jié
s dushll dows palianls ddadijall dlal) salad) daes 833 s (2000 <Reddy s Ra0) o)t LS coaag
(shie el %70 Jsitil (3lhae Jsili) dabiaad) BDAEN claliiudly bl clisll @l 2y (bl
eV Sk Al (6831 Glial) e lie Gl (e Wisine & gl G el (%0.25) 5:S 5
LA Aas 8 a5 Ll ) Ausha )l A 3 Rl daus 50L) JY) GlIS (g3ed 85 (%0.75 <0.5)
pad cliad (g ) A (B AANAW Gusad) B s> (Bgnens Claldi il Au)a-7-2-4
Pl A zladl jaa

D85 Gesd) Bpe i Gsase Clialitiny dlebedll 3G (14) Jsanll 8 dawmgall gl opuf
Ol G g il ) Alaleall o3l um ¢ 0ig ) e glaall s pal e (ggina B 2l Al
Gl caf G coalall pe A5lhe dlaleall 8 prtiall Galdtod) 2<5 sl ae sk IS8 Glisal) b
Walsine 8 Uasale Bs (%0.75) 5:S5 Gesedl Goe sda (smenal lladd) JsiliY) Galiiees dlled)
03¢l (%25.22) (g ) At iy Cam (AT (a Lasa 16 1300 215 sina el (8 lldg (i l) (e
& (%22.14) sl Las iy L o indl) (g Lagy 16 550 200 (%26.81) 5 i Ga3l) 8 el

LA e Lags 16 y530 320 (%25.76) ) cnitly e (33l 3 L) A
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Bsama Claldinn Aalaa) zlaal jaa pal cilie B (Ol ubul Ao %) gl dand 1(14) Jgaad)

Ll daally gugad) Gpe Lgda

(ps?) CAI 0

16

12

9

5

0

(%) 555
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0.03+24.40%N

0.01+23.633M-

0.02+22.14%

aaLéd)

0.02+26.44"

0.02+26.33°

0.04+25.76N

0.02+25.31°PM

0.03+24.79PK

%0.25

0.02+26.77°

0.01+26.46%°

0.02+25.97°N

0.02+25.53°M

0.03+25.05%

%0.5

0.07+26.81

0.03+26.55%

0.02+26.03N

0.03+25.764M

0.01+25.224

%0.75

0.01+26.18%

0.01+25.96%°

0.01+25.22¢N

0.01+25.16°M

0.02+24.65°K

%0.25

0.01+26.22%

0.02+25.84™

0.02+25.25™
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Jsiy)
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0.01+25.78%
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0.01+25.22°°
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(%0.75) 55 Glasll Jailiy) Galiive daleall ciliall L&Y (gginall V) i) ag LS
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-
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aad il Aaflall i b AN Gugad) (B sy saen Claliiua il Au)a-4-4

taysall AL JMA Jaall aal wilydy gladl) s

aal cliswd pH J) ‘JJ‘:,AW\ i) B ol (B auws Glaldliia J,gl\"u du)-1-4-4

» 20l 35l agud)
2l AAally Guged) @0 si> @saans Claliiue Aslaall gladl) jua pal cilie & pH J) ) :(16) Jdsaal)
(ps2) Cial) (1) aldiual) g4
16 12 9 5 0 (%) 5853
0.01+6.68%° | 0.01+6.53°N | 0.01+6.31%M | 0.03+6.122% | 0.01+5.94% ALl
0.02+5.80°™ | 0.01+5.82°™ | 0.0#5.83°M | 0.03%5.87°- | 0.01%5.93% | 9%4,0.25
0.0245.74N | 0.01+5.81°™ | 0.01+5.86° | 0.02+5.90°K | 0.0245.92% | 94,0.5 ‘fo*\‘n
0.0345.73°N | 0.01+5.86°™ | 0.0245.88"M | 0.02+5.89°M | 0.01+5.93% | 94,0.75 ol
0.05+5.99° | 0.0145.98™ | 0.01+5.91° | 0.02+5.95% | 0.01+5.95™ | %0.25 |
0.01+5.84°™ | 0.03+5.88°N | 0.01+5.85°MN | 0.0245.83°™ | 0.01£5.94% | 240.5 d;:;f‘
0.0145.74% | 0.02+5.81°N | 0.02+5.86°™ | 0.01+5.89°M | 0.01+5.94%K | 94,0.75
0.01+5.61™ | 0.0345.71°™ | 0.0125.73%M | 0.01+5.74™M | 0.0125.79°K | ©4,0.25
0.0145.74° | 0.01#5.70°- | 0.0125.71%*M | 0.01+5.71™M | 0.0145.79°¢ | 240.5 -
Jhadal)
0.02+5.509 | 0.01£5.60°™ | 0.01+5.64™ | 0.01+5.66% | 0.04+5.78°¢ | %,0.75

'(p <005) a:')“""“ (G5uaa L.A'; (hbn )M‘ U‘““‘) a:’)""““ EISURTCS) L.Ql (K, L, M, N,O, P) bﬁﬁ‘

Lo o le e Gl A PH o8y o8 8 digine 398 39a pae (16) Jsaad) il miags

saltivalls Alelaad) Clisally cilinal) 038 G Lo digine (3958 2sa Bagd i cderdioall dibiadll 3815l

Aigml) 3 (5.78) ) Lsina cacabiily salill Al (5.94) pH 1) e caly G aiad) 381l L)

J €§) ‘éﬁ 13‘5.\:.43\ By dll Q)@.Bj «%0.75 O3S eged) By Heda (Beniadl ‘éﬁu\ oalfinadlb dlalasl)

Cunidily (6.12) wLall Al PH ) dad il Cun capuadl (5850 Gualdd) agall (e Tedy aaly JS pH
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Cliags .0.75) 555w usell Gpe sd Bondl Jlall Galiiealy dlaledll diall 3 (5.66) (gyine S
Cialiy ¢(6.68) cualy 3 pudd) (AT (e (16) asll 8 Lbisine Lo alal) die 8 pH ) ) dad
oda (3ilsiis (%0.75) S5 Lleb Sl paliindl dlded) @il 8 (5.50) pH I 850 dad ol
20,01h A3l alal) #laall aal Glie & PH D) o g Uyl i o3 (2016 <Py Zhang) e gt
G PH I ) ad alasil (ghads - daad) QiSly Jajall ilealitionn dlaaall cilisall b lgdalias] ae &5)lae
Aad) Gl gai B esed) Bpe sds Bsmee paliial g Kaall sliaall Ll ) dalledll 4l
I Lad g o oSas (2009 codlas Patil) Laslad) cpmg sl Sy s 1 LaylLisly sacsiall
35 (1992 (Incze) clll (mes (€3 535l Aunall LSl Jady hamss Sl peddy CpmsSilall
.(6.55.3) o L 7ol il zlaall aall pH ) dad ) (2018 «o5dle)s Hertanto) S3

il il pH ) a8 b AAlaal) Guged) e Jda @ sae claldiv i Au)a-2-4-4
Pl ) Jaadl aal

3l Aaally Gusedl 55 Usis Gsmmse Cialiioney Alaladl) Jaall pal il clis (b pH I ) 3(17) dsaad

(ps?) Ciasl) (1) aliiual) &4
16 12 9 5 0 (%) &S5
0.01+6.67°" | 0.0246.35%°° | 0.01£6.20°N | 0.02+5.96°M | 0.01+5.50% WLy
0.02+5.45°€ | 0.01+5.49°% | 0.01£5.49°% | 0.03+5.46°€- | 0.01+5.45% | 94,0.25
0.02+5.40°% | 0.01+5.45% | 0.01+5.48°K | 0.0245.46° | 0.02+5.45°K | 2405 dfm‘ﬂ
0.02+5.39°N | 0.0125.50M | 0.0245.46° | 0.04+5.46" | 0.0125.41°K | 240.75 el
0.01£5.56%" | 0.01+5.56" | 0.01+5.59™ | 0.02+5.55" | 0.01+5.50° | %0.25 |
0.01+5.57™ | 0.03+£5.57%™ | 0.01+5.56%M | 0.02+5.54%KM | 0,0145.523K | 240.5 d;:;f‘
0.01+5.58 | 0.0245.55%N | 0.0145.31°M | 0.01#5.51% | 0.01£5.39% | %,0.75
0.01#5.72° | 0.0945.52¢° | 0.01+5.39™ | 0.0125.29°M | 0.01+5.11% | 94,0.25
0.02+5.66'7 | 0.0545.487° | 0.01#5.36™ | 0.01#5.24™ | 0.0145.11% | 2405 ‘L.m
0.02+5.60% | 0.0245.399 | 0.01+5.279 | 0.01#5.179 | 0.03+5.12% | ¢4,0.75 -

CaY) RN iy (aslsl) dgendl ) dusine e 335 ) (@, b, €, d, €, g h, ) Bl Cua) )
(P <0.05) sinn (sinn ole (sl ol ) Fosina 3358 3555 1) (K, L, M, N,O, P) 51
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Abstract

This research was carried out in order to study the antioxidant activity and the content
of biologically active compounds of licorice root powder extracts by (absolute
ethanol, ethanol 70%, distilled water), and studied the effect of treating chicken breast
meat and veal fillets with these extracts by using three concentrations (0.25, 0.5,
0.75%) on some chemical and microbial indicators during cold storage at a
temperature of 4°C for a period of (16) days. The results of the study showed the
superiority of absolute ethanol extract over other extracts in antioxidant activity and
content of biologically active compounds as its content of total phenols (113.19 mg
gallic acid equivalent / g dry weight), and its content of total flavonoids (397.6 mg
quercetin equivalent / g dry weight), its antioxidant activity was estimated as 1C50
(147.26 pg/ml). Treating meat samples with different licorice root powder extracts
led to a significant decrease in moisture and a significant increase in ash, fat and
protein ratios compared with the control sample throughout the cold storage period.
The treatments also showed a significant decrease in the values of thioparbiotic acid
(TBARS) in direct proportion to the concentration of the extract used and its
antioxidant activity, On the other hand, this treatment led to a lower increase in pH
values compared to the control sample in veal fillets samples, and a decrease in
chicken breast meat samples, These samples also showed a significant decrease in the
general number of bacteria, yeast and fungi, and coliform bacteria, and this decrease
was directly proportional to the concentration of the extract used. It was also noted
that there was no growth of coliform bacteria in the samples treated with absolute
ethanol extract throughout the cold storage period, Treatment with absolute ethanolic
extract of licorice root in all concentrations achieved the highest antioxidant activity,
and the highest stability towards oxidation processes through the largest decrease in
the value of (TBARS) and the highest inhibition of microbial growth, which were
sensually evaluated, The results of the sensory evaluation showed a significant
decrease in the sensory characteristics of the samples treated with this extract
compared with the control samples, as the general acceptance degrees of the samples
decreased with the increase in the concentration of the extract used.

Key words: licorice, extracts, chemical indicators, microbial load, veal meat,
chicken breast.
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