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Studying the effect of ethanol extracts of licorice
root on quality characteristics of chicken breast
meat stored at cold storage

Ruba Jamelh® Rawaa Tlay™"
Abstract

This study was carried out in the Department of Food Sciences, Faculty of
Agricultural Engineering, Damascus University, with the aim of studying the
antioxidant activity and biologically active compounds of licorice root extract, and
studying the effect of treating fresh chicken breast meat with ethanolic extract of
licorice root on some chemical and microbial indicators during cold storage at a
temperature 4 ° C for a period of (16 days). Chicken breast meat samples were
treated with concentrations (0, 0.25, 0.5, 0.75%) of the extract. The results showed
that the treatment with these extracts led to a significant decrease in the moisture
content and a significant increase in the proportions of ash, fat and protein compared
to the control sample, and the treatments showed a significant decrease in the values
of thiobarbituric acid (TBARS). On the other hand, the meat during cold storage
showed a decrease in the value of pH compared to control, and a decrease in the
general number of bacteria and the number of yeasts and fungi when treated with the
ethanol extract, and this decrease was proportional to the increase in the
concentration of the extract, and the absence of coliform growth was observed in all
the treated samples, The treatment with the ethanolic extract of licorice root at a
concentration of (0.75%) achieved the highest antioxidant activity, the highest
oxidative stability of the meat through the highest low value (TBARS) and the
highest inhibitory capacity for microbial growth, and The ethanolic extract also
achieved an 1Cs, value (147.26) pg /ml and a total phenol content (113.19) mg gallic
acid equivalent / g.

Key words: Chicken Breast, Licorice Root Extract, cold Storage, Total Phenols,
Antioxidant Activity, Microbial Load, TBARS, Chemical Indicators.

"Master student in Department of Food Science, Faculty of Agriculture, Damascus
University.

"*Assistant Professor in Department of Food Science, Faculty of Agriculture,
Damascus University.
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J}‘uj\ U‘“‘) 4".«5“"" LBJ)S ARy A_aj;\ (a! b! C, d! e, f) B):‘Mﬂ u);{){\ s );L‘ie
) s s 3sms ol (K, L M, N) 5l Gyl Gl ul ((anlsl
(P <0.05) ysine (s5ime e (anlsl) b
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:al-2-3

2Ll e Gp Aauals dysiee @508 3y ) (3) sl (B Aawasall Fll) i
Glial) b aall L 2}l Eun el Al 558 DA @ldy cdlabeall il
e A3lia (%0.82) 2Ll due b cpall dus il s e lal) g Llie Alabedl)
oAl 558 Ay 3 iy Jaliiedl debedl cliall (%1.18 « 1.2 (1.25)
Ciliag 3 eaall 558 PA awlal due 8 U leliy) cpall dus Caily) WS
e Cliay Eun dleladd) liml) 8 Usgale G ¢ V) (Sl ¢(%0.88) N duwsil
Lo e bl ol ciblg (Al 358 Al 3 (%146 145 156) I caall
oaall 2Lyl of 1s (3l (2000 <Reddy s Rao €2013 esdas Bhat) 44l Juass
& skl s (Rl dad el Al salall 323 dsay apall guiadll e JBla

il

gl Jua aal clie & (%) caall L 1(3)Jsaadl

) s aal clie & (%) ) A Al
LSD %0.75aliiua %0.5 paldia %0.25 aliiia aa L) GiA
0.021 | 0.012+1.18*N | 0.006+1.22*M | 0.020+1.25%"- +g'ggg.< 0
0013 | 0.012+1.21*°" | 0.045+1.28°" | 0.010+1.33°" +g'ggg.< 2
0.032 | 0.015+1.04°™ | 0.010+1.33°" | 0.006+1.35°" O.%'??a%?(i 5
0.023 | 0.012+1.30°N | 0.020+1.36°M | 0.006 +1.44%" +8'32§K 9
0.026 | 0.035+1.38°M | 0.026+1.43°" | 0.010+1.46°" ig:gg?,( 12
0.045 | 0040+L46° | 0.030+145°™ | 0.006:156™" | %gfg 16

- 0.039 0.030 0.019 0.010 LSD
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b il . ceeosnd) e edal Al aliy) clalaiid) il Ay

spadl pan) Lisins Gob 3sms U (@ D, €, d, e, F) Spsall o) D)l
a) Asiee 336 35ms Y (K, Ly M, N) 50 o) Cal e ((asls)
(P <0.05) y5ins (s5ise o (gl land)

(Omdguall-2-4

il dne o Aaunly dggiee B30 3sas (4) sl G lgd) il @l mia g
e b Ol oe el 1 Gm Ol e ssiaall B Added i)y
Dsts paliine Al clill (%25.22 <2505 <24.79) Jilis (%22.14) aalal
5 Ay & Jsl e (%0.75 <0.5 ¢0.25) ddbiaa) 580l Jsly) sl Gye
Sty paliiudl (e datdd) 38050 Al o il culy LS ol Gp5aal
S5 e e b JS8 il A gl ) cnl Gesdl e sl
G st (sl IS (aliiall s ) ssinadl gl Caney Gl
el (Says ¢(2013 o5dlays Karami) s (%6.65) ) Jear Cus (usad)
Coliinally Aldleall Climl) 3 afen ggind)l 3 il sl gl
shadl Gusdl e sia palites Lol Y L die ae Aplie )
gl Allaall Leibasil Jacs (S saill (a psalll dlen ) (s3f (53 el Soall
gl by LS (2010 co3dys Nitalikar ¢2010 co3dlays Tharkar) o JS S5 LS
s Las Apshyll (e 5T (ssine dms Al 558 DA gl ssinall
GAlsE gl (ggina g L)) o oyga GuSal) (oA Al aldll (ggina 3ol el e
-(2016 <535 Naveen ¢2006 «Serdaroglu) ae zitill s3a
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zLd Jaa aal clie B (%) Cfigual) dssd 1(4)J gl

gl Jia aal clie & (%) oigud) L Al
LSD %0.75aliiua %0.5 paldia %0.25 salilia aa L) ALl
0.039 | 0.010%25.22°N | 0.025+25.05*M | 0.025 +24.79*- +202'012§ K 0
0.028 | 0.012+25.32°™ | 0.015+25.15°™ | 0.020+24.96""- +202'02192;, K 2
0.041 | 0.031425.76°N | 0.025+2553°M | 0.015+2531°t | 9012 | 5
+23.63
0.050 | 0.02026.03" | 0.020425.97°™ | 0.035225.76°% | 00| 9
0.046 | 0.030+26.55°" | 0.006+26.46°" | 0.023+26.33°" +205'0§’6]; k| 12
0.086 | 0.06926.81™ | 002026.77™ | 0.017x26.44" | D05, | 16
- 0.06191 0.03508 0.04193 0.05403 | LSD
el () Aysine G55 3sas Al (@ b, C, d, €, ) paall Caall CDl)

as) Fagine B3 255 G (K, L, M, N) 50l ol G581 g ( aslyl
(p <0.05) Aysina s5ima e (aalsll o)
:pH J) a3, -2-5

oany APH D ad d dygies 3958 3sms pae (5) Jsaall B Al il g
Wbl Clually alal dae G dacaly Gooil)l el Laiw cdugadl cilial)
Al Gualdl) sl e Tl Gusdl Ge sia Gsaad ) palitially
Gliadl ae Alie g uell Al a8 el salall dldee cojell  Jllys eyl
G o) ol ilaliiudl e gt A cdlaladl Celily sl (gAY
A ) 2alall Ael s pued) A 8 ol ghe s Loalil) s Ajlie
Matiul diey ¢(1996 Jay) <oligigyl) Jlats asalll oyl Jaliil) Jady DLl
bl dlas P Gl Al Aue) Galaal) skl g il Sl
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1983 (Gill) dagesll M) gl by il WSl 4 g

S Aalledl agalll 3 diasesll i) af (@lsil (ghay (2017 wosdeysRathour
a8 Sl Ly sad b Gupnd) (e s aliinad iy Suall sbiadll sl
Ol Sars (2009 co3dlays Patil) dpulal) Gums il lSye aliind A sauddl)
OS5 3350l Al LK) Jady b s S 5ady G Sal Jlas ) Lo (g3
Falowo 2015 «o3Majs Paul) ae gl o8 33l5iis (1992 <Incze) culll mes
(2017 coxdhais

gl Jua aal clie b pH ) ad :(5)Jsaad

) s sl clie b pH J) ad Al
LSD | %0.75ualiiuws | %0.50aliius | %0.250aliiue ala CaAT
0.014 | 0.006+5.93- | 0.006 £5.92°- | 0.006+5.93*<- ig'_gg?K 0
0.010 | 0.006+5.91°™ | 0.006+593°" | 0006+594° | 9% | 2
0.016 | 0.006:5.88°" | 0.0064560°" | 0.012:586°% | 200 | 5
0.013 | 0.006+5.88°" | 0.006+5.85°™ | 0.006 +5.83°- ig'_gégK 9
0.024 | 0.02345.85°M | 0.010+580%" | 0.000+5.82°- ig;ggsh 12
0.036 | 0.02045.73%™ | 0.010%5.73°™ | 0.0065.79°" ig'.ggh 16
0.023 0.013 0.011 0.025 LSD

el () Aysine (353 3sas (@ b, C, d, € ) paall Caall CDl)
Gan) dsine o s ) (K L, M, N) 580 Ganl) <) g (sl
(P <0.05) dysina (ssiuse o (anlll )
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:(TBARS élisiga)bissill Gaan aa Ao lial) sfgal) 4as) clall) 5ausi-2-6
TBARS e i Lisale (gsine gl 25n ) (6) Jsanll L daumgall il i
Cun gyl ligall 43 8 el (i) e i) sl i (0) asdll (e el
S oopal 558 Ay 8¢ faeall ole je (0.209) (o TBARS e cands)
Oslle g (0.184) (ras caaliall Al el 558 Ll 3 & [anall sl &e (0.992)
ool 58 e B g famall lle e (0.337) ) oyl 858 A B¢ [aaall
¢ [uadll sl de (0.099) (3o «%0.25 385 Aiy) aliiually dlabed) dimll
Ll Al 558 e A ¢ [aaal le e (0.301) ) opaal 858 Ay
Lall 8 TBARS dad cinglp WS %05 385 Il paliiuadly dldledl
Gy ¢ [awall sl 4 (0.096) (e %0.75 385 JAsliY) Galiiudl Aldleal
FUY) ey il 558 Ales 8 ¢ [aeal il g (0.243) ) ol sy
AR 500Ky oy Alsladl) 5 Alaladl) i) 481 TBARS ded & 2yl
Kumar) 4glsell caglally el (pjanll 358 P dpdia e & jiad Al saall
b oaladY) Jaagls aalal) Al Al LYY o 3ol o3 cilSs (2015 coxdla)s
O ) ld sgys ariiall byl Galiiual 385 8005 ae @b IS salll s
5anS agalll (mped o JIE 0 Vsl e lalgina At deddind) lalii)
3auSU aliaall Jalially  Jidl) sginall G A (e cludy sae cndl a5 cdgaal
355 23yl ae TBARS 4 & (aliady) judy L 1day (1998 o53la)s Velioglu)
5auOU saliadll Al clSydl Lli hafys caadiudl I Galitud)
=S5 oaoned) b gl Lo 30l dplaal) AdlaIL Adaiyall S5 puell Ao sanay
Wl il 550 JKET ) sl e aiall 40V1 038 i s capall 5dall
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«o5>a)s BOtsoglou) ae mSliall s2a (381555 (2013 o5>la)s Radha ) waall (jsllalls
-(2016 «5>)s Pavelkova ¢2007
gl s aal clie 3 TBARS J) ad :(6)Jsaad)

gl Jua aal clie B TBARS J) ad Al
LSD %0.75 saliius %0.5alilua %0.25 saliius L) Al
0.004 | 0.001+0.096™ | 0.001+0.099°™ | 0.003 +0.184%" | 0.004+0.209%K 0
0.002 | 0.001+0.096*N | 0.000+0.099°M | 0.001+0.188%“ | 0.002+0.241°K 2
0.004 | 0.002+0.103°N | 0.002+0.150°™ | 0.003+0.253°" | 0.003+0.564°% 5
0.004 | 0.002+0.166°N | 0.002+0.189°M | 0.002+0.265°% | 0.005 +0.654%K 9
0.004 | 0.002+0.205%N | 0.003+0.2629M | 0.002+0.303%" | 0.003+0.725°K 12
0.007 | 0.003+0.243*N | 0.002+0.301°™ | 0.002+0.337¢- | 0.007+0.9927K 16

- 0.003 0.00304 0.003 0.007 LSD

dsenll arn) dysies (358 35 ) (3, b, €, d, e, f) Bpiaall ol Cadla)
Oe) Aygima (38 dsas (K, Ly M, N) 880 Coal) GBI st (sl
(P <0.05) z5ine (s5isn o (gl land)

rplaal) Jda aad il g Saall @)lEaYI-3

Alalaal) zladll jaa aal clie B (8 /ofu allesl) Lssull alal) sawiti-1-3
Glipally WL Ae o Aagime G558 39ns ) (7) dsaadl (8 Asmsall illl s
e ey Li€ull alall Slawtl) 8 syl g V) eany (Al 22 e ledy Alelall
oaliiually Alleall il Cpelil 2y ugjad)l cliad) WS 8 SE) Ll
LS camlal) die go Al L€l Alall dlaaill 8 Wy €T sloj) Jaes Jsiliy)

el b Galiied) 585 ) we LSl alall sl 3 Galiai) )
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Cilealiing ggind Cun (Al AadAD iy Sall salimdl Gailiadl) (s ol
Wy Cpaydlally Glygliy clinliy Lungaddldy ddad GlSye gugall G Hsda

Jafari-Sales 2008 «olajs Gupta) lisSall Talas T

[JRRW

Al Jasi boae € sl ) Jeagll & Al 5l Giw (2018 <Bolouri s
Glaliiueg zilall zlaall aal dldes of ) dsaasl (03 (2013 35 Radha)
PRV anﬁc@hﬂ\b& A\@%s%ﬁﬂ\wwdﬂ\g}ﬁ‘”d@@)ﬂbhﬂ\

Jae alaland)
gladll s aal clie B LA alal) slasdl) (7)J gasd)

(8 [cfu aies) zladl jam aad clie B LG alal) Slaadl) Al

LSD %0.75 yaliia %0.5aldliue %0.25 sl L) SAl)
0.055 aN_ 5.00*M 5.660%"- 8.1002K 0
0.228 aN_ 5.26%M 5.797°t 8.327°K 2
0.228 aN_ 5.26%°M 5.917°" 8.497°K 5
0.038 aN_ 5.47°4M 6.1304% 8.713%K 9
0.178 5.20°N 5.56%M 6.220°" 8.713°K 12
0.276 5.31°N 5.79°M 6.347'C 9.073™K 16

- 0.233 0.261 0.066 0.043 LSD
dseall arn) dysies (358 35 ) (3, b, €, d, €, F) Bpiaall ol Cadla)

Ga) dsine o 3y ) (K L, M, N) 5080 Gial) ) g (sl
(s agag pae () Sl el (P <0.05) dygine g5t o (a5l
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Alaledl zlaal) jaa aad clie B (B/cfu allesl) asiudssl) Maxi—2-3

ODA Bae Pla 4 sl Il alasl (& o2y (gsine g L)) a5as (8) sl (e L3l
SSUAIL i) Alalae e a5l sSU Clgad gl 2gng JaaSl aly coalall Al il
I ) Ay (8 ) ey sl Gpe s (JelY) paliiud) e ddbia)
GlipSall Llis e aall B culaly s e L) ) Asll ddbes)) sl
CligySeall dae Ll (8 508 )50 led Al Clay 83088

Al A duel L e a5 S clisslally (2010 w3dlds  Manoj)
woidlays Arabski) sl jlas slie e Laglsy Aladll Mgl 385 Jeus @2 eV
Jan e Wil g St Aal) Cpanioad) SKE G S cliglilly (2012
s (2009 codlays DOSS) ligSuall s dandi s by 4yl LAY
Sy paliiidl 5< 508 il (2020 e Mubarak) whal Sl du)al
oo L Adlad) Aubyal) &5 (3 cayobl S Ly sal Jandi (b Gugadl B 3l
Mail sl gl g ISl A Cua (2014 o)y Asha) 4] Jas L
el zladll aal clie 6 ade o Lae ST dorey L3N LyaSy 3 o) sid U
LJanall cuy
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glad) Ja aal cilie B a)ysidgSl St (8)Jsaal

(E/cfu aies) ladll jas aal clise B o) 8ol Sans Al

LSD %0.75aliiua %0.5 paldiua %0.25 salilia aa L&) GiAa
0.025 At Ak ab_ 6.27%k 0
0.035 b Ak Ak 6.41°% 2
0.016 Ak Ak At 7.12¢k 5
0.005 At At At 7.219K 9
0.008 At At at 7.26%% 12
0.009 At At At 7.317¢ 16

- - - 0.037 LSD

dpenll Gaum) dygina (358 353 (@, D, €, d, €, F) spiall ConY DR
Gas) dygine o sy G (K, L M, N) 8280 Conl) CDlEal g (sl
cDlsai 2sag e () Sl ey ¢(p <0.05) Aysine g5t o (alsll haud)
Alaleddl zlaal) jaa aad clie & (8 /cfu alylesl) shailly siladd) 3aa3-3-3
Sligally LI Ae G Agine G558 39as () (9) doaadl (8 Aaasall lll s
e aiad) ileally iyl dlasd g i) Jare o WS ¢ Il Galitiuadly Aleleal
oaliiiinll DUl sy Alabeall & aadied) oY) Galiiadl 385 ¢ L)
Jils comlall die 3 (4.85) ded Jef culale Cum cculpaill Tobime Uslis Jsiliy)
e sl Iy Galiidl Akl zlaall s aal die 8 (2.72) ded
oaliiall 5<ll 5yl ) (2009 «Meghashri) lils .%0.75 S5 (sl
Lo e Auhyall o8 il (3855 . jiledldly Cllaill slaaS (usad) Gye sl (JsliY)
Glpphadll daxi & il 4d]yes 1568 S (2011605705 Ripudaman) 4) Jeasss
ligad) G Isamgs (USI 3 ) Al zlaall aal e saxal) yilladll 4 jilealls
Lalill de dagde o lee Ji ilaally cilyyladll o clas Alaledl)
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zladl jia aal clie b ghilly JiLadl daxs (9)J gl

(¢ [cfu cples) zlaal) jam aad clie 4 jhilly yiladdl daxs Al

LSD | %0.75 aliis | %0.5 aliiise | %0.25 aliiue | aalall | cp3ail)
1.088 1.33*M 2.00°™ 2.66°% | 4.08°K 0
0.240 2.20°M 2.20°M 2.84°L | 423K 2
0.282 2.16%M 2.36°M 2.87°% | 4.49°K 5
0.036 2.48N 2.60%M 2.92°L | 4.729K 9
0.082 2.56°N 2.72°M 3.02°t | 4.80%K 12
0.089 2.72°N 2.91°M 3.239t | 4.85™% 16
- 0.873 0.155 0.086 | 0.042| LSD

ssaall Ganm) Aygina (33 3525 ) (@, b, €, d, €, ) Bkeall i) D) i,
e) dusine (35 3sm G (K, Ly M, N) 53S0 Canly) Gl s (sl
(P <0.05) z5ine (s5isn o (gl Hland)
ralalisiay)
il TS gl LSl sy JY) Gasud) (e ysin Galiine Sliey —1
328U 3aliadl) 3,1
S5 sl e Jsial Iy paliiedl zlaall jua sl dldes <ol 22
st 5 DA e a )l 2Sh] e 2 Ll e Jpemal) ) (%0.75)
il cpiasll B aaall o gllall - )
35 el (e il ) paliiadly pladll jus el dldee ol -3
2yl Al PR g )Saall saill aliae da Ll e Jpasl) ) (%0.75)
Loss (16) 521 (5 4) e
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S ol e sial Iy paliidl zladl jaa @lie dlaae <ol -4
oally Slolly Ashll s (8 dgsiee St (s mgsnedl 4l (s
<Ol

ol Bpe sda emaal ) palitiually zlad) jua aal Al cdf -5
il LS ge Lgndla b0 5als asalll o Llaal) ) dabisall 505

tiluagil)

Calide & Gusadl (Bye sia claliiue alaiu) Jea dladl sl & ausll —1
A Gle luall

asalll bis d Gusdl (e Glaliiie ddlad Jea Gl eha) G ausl) -2
(Al (A% iy Adlide 5)a Cilad aladiuly

sausl ClabiasS asalll delia 8 Gusadl (e Glaliiiue aladinl 8 augill =3
daall el cus o oS Al Aibesll LSl e Al Allad
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