Journal of Agricultural, Environmental eyl ”.L:JI AUzxa

and Veterinary Sciences .;iiﬁéia;_ Woylacdly Adedly
Volume (5), Issue (2) : 30 Jun 2021 A]SRP 2021 guigs 30 : (2) suall o(5) b=l
P:1-14 ISSN: 2522-3364 14-1:40

Comparison of antioxidant activity and some bioactive compounds

between Anise and citrus Syrian honey

Mohammed Yousef Al-Haql
Hoda Yasein Habbal
Wafaa Asaad Yakoub

Faculty of Agriculture || Damascus University || Syria

Abstract: The aim of this research was to estimate and compare the antioxidant activity, total phenolic content, total
flavonoids, amino acid proline, diastase activity and Hydroxymethylfurfural (HMF) in both Anise and citrus Syrian honey.
24 honey samples were collected directly from beekeepers during the harvest season of 2019. There were 12 samples of
anise honey from Hama, Aleppo and Damascus countryside governorates. Moreover, another 12 citrus honey samples from
Lattakia and Tartous governorates. Chemical tests were performed on samples directly after the collection. The analysis
achieved in the laboratories of the Department of Food Sciences - Faculty of Agriculture - Damascus University, Damascus,
Syria. The results demonstrate that the means of anti-oxidant activity were (45.58 & 24.05), total phenolic content (98.28 &
37.14 mg GAE/100g), total flavonoids (23.77 & 24.66 mg QE/100g), proline (876.74 & 396.38mg/kg), diastase activity
(32.38 & 12.51 Gothe), and HMF contents (10.11&2.06 mg/kg) in both anise and citrus honey, respectively. The statistical
study showed that there were significant differences (P <0.05) in all the studied Parameters between one type of honey
samples as well as between the two types of honey. Anise Syrian honey shows better antioxidant activity, total phenolic
content, total flavonoids, proline and diastase activity than citrus honey. However, citrus honey is distinguished by its low

content of HMF and its high content of total flavonoids.

Keywords: anise honey, citrus honey, antioxidant activity, proline, diastase, HMF.
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1228.46+0.69" 17.38+0.77° 19 301.96+0.80" 14.91+1.45" 7
958.97+0.45° 24.17+1.24° 20 294.1541.23' 14.29+0.99" 8
1028.92+1.23° 13.37+0.77' 21 340.30+1.84’ 25.91+1.11° 9
958.97+0.45° 32.70:0.81 22 387.35+0.34° 32.80+1.24° 10
1011.10+0.74° 33.53+1.39" 23 371.631.25" 29.62+1.23° 1
952.20+1.41" 25.91+1.41° 24 407.97+0.65' 35.38+1.08 12
876.74+244.11 23.77+8.07 MeanSd = 396.38+60.02 24.62+7.86 Mean=Sd
1.503 1.665 LS.D 1.805 2.032 LS.D

(p<0.05) buall ¢ Agiall Bayall J1 amlol sganll (pas Aalisll ca,o¥1 pis

(Sluaesy Oguily) LTI Slusedall o Juall (£95 Soixa § (P<0.05) Lgins (3958 D3929 LS
ol dI (Santana et al, 2014) ;Laly «Geyld SLadl juuall Cdlsl J) cld ssas9 o(5) Joadl 3 onee 2 LS
(O3al) SISl Biylie 2 Slis Ul a el S e Gpims (Slisinen) ol @l Jal
4 e ddlall ae DPPH JI Lyl a8Me wilSy el a1 § 05 &) 2801 w¥ginall (o gormll uSay
Juad (R=0.666)5 (R=0.520) cr9uilell (uwad LoLa¥l Jolas 2eud il 3] Juall (£ (p<0.01) lomy)
A |

SAI Juall 000 WS @l e gyl Jusadl £93d AT SiludedMall (o o=l mils cuass)
¥l @ ($100/ cniusyssS o 54789 4.80) o &SI lussdMall eSS gl Cus (Seadll Jually
=iy (Ozkok et al, 2010 ; Halouzka et al, 2016) ;531 3 (3100/catiusyssS g 40.025 10.61) s cumglyis
(Aazza et al, 2013) ($100/cntic oS o 21.169 1.93) Jiall Juuall § szg Lo el Lple Jummall glul
[(Santanaetal, 2014) (3 100/ (xS do 11.869 1.99) sl

gl o gzl

Go (e pm 43S Bogdl ilydige sl g cJuwadl § (%85-50) wilud! guedl aemdl cnlg ! il
doluzinl (Sasg LSl el Juall e BLAISY 4508 pusiug o)l (any 3y Juadl s
(Medaetal, 2005 ; Bogdanov, 2017) &>, gya3ll juall e el Juall Cagogdd

491.15) o ol A gl Jue @ cloall oo sl O (3) dsuall @ Aoyl i) ylas
294.15) o ol o Slumenll Juc Ssime zls a3 <(35/ae 876.74) ale Lausiess (1228.204
gyl Juadl Sl Sytme § S Cislas 3929 e oioll e (35/hs 39638) ale Lawgioss (484.245
LS (Khalil eral, 2012) calaall wie dziai JLaaSly Juall olas a3 Las paiye Goime 13 Lel ¥ ool (e
IS spas 9l s s Sy Eliand] Juus Slise o (PO.05) Tusine B3y8 395 Lamy)
ipes) il Ay @) cidglly chuad] 3 2 il i AuaSs (3aoml sekmns Brinll adsll bl
Cripa etal,) gumpll Gl yall 1 3500 G2 Los «Jomid] 551,30 syeime ol elinn o s J] 3o
(2012 ; Keckes et al, 2013
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ol o sgamll @ (P<0.05) ginn (3958 3929 S (5) Jouzmll @ dmpull @il 4las ey
g9 e il ool (e Geamll O clldy (Osudldl Juue B35 ae (Sliuiemy Gaudly) Juall (£
Sy Lt Uil o0 3rde Jueall 3 do Al plaas OF Aligls B8 die B9yall (39 .31 Bydumny Juall
(Marcucci etal, 2019) (gl (o Jusadl Some @ LMY i Jie 3929 cuw pauds coasall (10

Meda etal,) (45740 12589 300) S9! Juadl (00 S L5 e calo il (o Soaell @il casles
d ool e Juall wlive gime § woladl caldl e (45/30 22835 252) ylandl Jually (2005
3 @il Juadl 3 uzg Lew J81 ilidl <oy (Czipaetal, 2012) 7 il g 208y 3um | sian s
ol Ll G5 (35/pe 27125 1692) s (Khalil et al, 2012) Laly>T &l Zalydl 3 ool e Ssinll 21,3
Sl Ll 3Ll bl (e Sl bl J) s dais,dl ol

B9yl yacy ccilaall wie Juall mai JWaS| (e JIs 8352 52508 cdoall 2ueal (o gl oo
LY e 4o @ Bayally ALl Slawlsll of ¥ Sedl ddlelly 448 248y Jeenll s
duall gsiml Ga¥1 sl (IHC, 2009) (hall Bllall Zunamll isas U5 poy - Jadl 33s) Hiais,
all 3352 e i @ Ayt Zasd 9 (55750 180) s cads il o (rudal

3l bl @o33) bolad
el (255 e 52508 sty S Juall Bogll Bl dge eal (he (Diastase) sl o] aad
Lo of cpsienll lidl (aasiy @il blad o (Aadl (sl Cagyls of Auwlall (3yluddl) &ylhaddl Aalacl!
e domdl i e @l Jadl § @¥l blas passn Lasly (%60) 3sd 55> 2yl Juall oayan
ols J=ill sa 4 syl sauall of LS 2l Jllally Juall i e Trdge dlaze Lo (20 Sdl Jull=ll

.(Yucel and Sultanoglu, 2013 ; De Silva et al, 2016) pltlsle o g)l..g ¢ 5 Jla o

(52 32.38) ale Liugions (38.085 19.96) (o Ogadlill e @ 3baebid] wusil boLis b g3
(15679 9.35) oy cumslys @y lld o B8 Cloaasd) Jue @ 5biabiad) @il bLAS deud o (a3
A gyull Juall mlie @ pas,ll @l LLaUl Jusg (4) Jgamdl @ (s 52 LS (&9 12.51) ale Lagias
(Yiicel and Sultanoglu, 2013) 45wy pdcy Juaall slasg ik e

Logudl wlall clowlsall dalhae Juall (£ @ slawbadl @) bl @ls oSy
el 3 3liabadl @il boladl s¥1 wmdl bsus olills (2001) Codex I ciliwslses (a1987/41203;)
wadzil) @il Lladl ol duadl (e 6391 #1938 (ang bl Juad (Ss2 3)9 (L5 8) 5 (awdall
lgay pub JSChy paasdl ui¥l LUl @by Jluedl (o iy aluyaesdl Jue ol I 8,Lad! juseig
(2001 .Codex) adlall deulall wlawlsll (§ gilun

Silaesdly Ogudldl Juad HMF (s sgizellg sl @u3s) bolis :(4) Jauzd!

(/8 HMF  (S52) sliabsall  full o) (5S/a0) HMF (G58) jlulbdl  diall )

6.68+0.76" 36.6140.63™ 13 3.29+0.15° 12.01+0.89" 1
5.68+0.39' 33.3040.52° 14 1.49+0.15" 14294067 2
8.03+0.82" 38.08+0.46° 15 2.24+0.15° 11.44+0.65" 3
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19.60+0.74" 19.96+1.04' 16 2.54+0.15™ 11.69+0.76™ 4
12.67+0.70" 32.70+0.91° 17 2.69+0.15" 13.90+0.94™ 5
9.97+0.61% 27.08+0.84" 18 1.94+0.15° 15.67+0.58° 6
10.67+0.48° 29.11+1.06° 19 0.79+0.08° 9.95+0.82%" 7
7.78+0.30° 34.91+0.30" 20 2.24+0.15° 9.35+0.88" 8
11.97+0.15" 32.26+0.59° 21 2.74+0.08" 12.7020.72 9
8.83+0.15" 31.92+0.53" 22 1.89+0.08° 14.19+0.57° 10
9.72+0.39% 37.09+0.71% 23 2.39+0.15" 10.7120.82" 1
9.77+0.52% 35.56+0.73" 24 0.59+0.15° 14.20+0.40" 12
10.11+3.53 32.38+4.96 Mean+Sd 2.06+0.77 12.51+2.0 Mean+5d
0.931 1235 L.S.D 0.230 1257 L.S.D

(p<0.05) cbuadl o Lgiall Goyall Jl dmlodl sgaadl crass Aalill 8,51 pa5*

O Slabadl gl blas @ (P<0.05) duginn (3953 3929 (59 4) Joaxdl Glas¥l el o (ns
@l adsll st J] cl3 semg (wluaesy Ogily) duadl (£55 o Sy waloll duall go3 live
oo Gl srma oy Ll (obySludl o slgimey dieSy 3oyl aex deges (Jmidl ey (£l gaig
(Ahmed etal, 2014 ; Da Silva et al, 2016) jLiwlidl i) blad J& @b, Sl

& (Silva et al, 2009) u>g Lo e dadlgie Cauw gyl Juadl (£93 3 liabiad) @) blad mls csl
oan & el blad (slazsl el ey (Gs 389 3) om comglys (@l JLindl Jueadl oo diwlyo
a5l pe Lol caslony Juloall sha] (L8 Bealill pe upieall chgylag Aylpmd) Alalall ] ligall
{(Abu-Tarboush et al, 2009) (&5 37.05 6.8) ot bielsdl @) Lolid &asd 4id cummglys il 5352l

((HMF) J1598,98 Juleo oS gyued (o Juall Ggime
uadl B3 @ian) Logo Trdge (HMF) Jlosdngs (elis uS95050-5 (o Juall S5ime 53olds )
Logiasg 3S/a0 15 (o J81 Alaguy Zady ¥ llall Juaall 3 iz lany ¥y cJomell (Sl diie aiS of diagag
ooy i gl pH Jlg Bylumll &y e slaze¥ly i3y uisall 558 3oL ae diseS ola3g (Bylatl GbULI 3

.(Bath and Sungh, 2000 ; Bogdanov, 2017) 4uwlall &l dalasll Jucall
(19.65 5.68) ¢ zolys LBHMF JI (e Ggailed] Juue Soima o (4) ozl & 2l mladl , lad
2ol 3] coluaextl due @ Lpo el Osuildl Jue @ HME) 8 =59 (35/a0 10.11) ale lasgiang
Jel=tll @l pddy (3S/4e 2.06) sle lawsiasg (3.29 5 0.590) GuHMF Il (o cilpaemll Jue Ssime
Fo O UiSy i ledl Juall go5 wlive on (p<0.05) Lginn 3958 3929 I (5)9 (4) Jouzll Llas
WYL A Logemdl 4eSy pH Il Azps Dlist ) caslell Juall 55 o DY 35219 Juaall
Marcucci et al, ) Jul=dl slpz] 8 cpisell 5489 cliyall Las caes (&) a3l 3 Al Jolgall codlisy
Jue o agyall ey Juall GleesSI o SU1 sl J) ssa18 Juall (£55 op ladzs¥l Ll (2019
93 duadl 058y OF Gramall (rad U3 pag awb Sy padseill ol LLADH 13 Jlued) (1o Slyaexd|
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o dueall o @l sy (3740 15 oo J31) HMF (o Loyl (adsie Gsima 95 paasill il bladll
(Yiicel and Sultanoglu, 2013; Abu-Tarboush et al, 2009) sk 871 (55l of Ayl Axllaall puak,

(21987/412 03,) L ygaudl Tpuslidll olismlgal] Aalns Juall (£55 GHMF I (0 sl ilis ol
15)9 (35/30 40) 3 HMEJI (o (audal) Jual) goaml oY1 umdl o (lallg (2001) Codex 1 cilasolsag
HMF JI o il il cofdl anasdl s gemd) cld 6381 Juall ¢loil (amg cilaaes! Jual (3573
Marcucci et al, ) (35/40 46.355 4.09) ¢ coslys g Gl Juadl @l o0 Cnawgyld) Juall (£33
Gosadl Juuddl il (amy o> Legulys @ (2015 (uSyg b)) Luzg Lee J8) glusdl cilSy (2019
o oluladl cuses (387/ae 4115 25) o Led HMF I (e o=l 7915 a1y Adxll Blowdl (o goazll
el 8 Jall poes 819381 o) Lo CuSlly Juuadl 1931 cadlasl ] bl

st gyl | il y sl G o Siliaaslly Ogudld! Jue oy 45las (5) Joua

oo 9yl 25l
2.359 24.05£5.50" 45.58+4.47° % DPPH
7.540 +6.65°37.14 98.29+21.68" $100/cllle (e io LS =¥puall
3.742 24.62+7.86° 23.77+8.07° $100/ (xS oo 2SI i g8
83.70 396.38+60" 876.74 + 24" (35730) cdoall
1.781 12512 2.0° 32.38+4.96° (¢392) 3Ll
1.204 2.06£0.77" 10.11+3.53° 5S/ia HMF

(p<0.05) Juadl (£65 (s Lgiall Goyall U] wxlgll ol oo dalisell 8,oN) 5™

20 Lo LY |

LUl oo izl s (o Sluaestl Juay ylae Osaildl Jue @585 Al dlydl milis cyldsl ™
Jue oo el Sloaesdl Jue 3 LI @lags el 4.8 ol cns A e¥gially 5uwsSU sLall
Oyl

@) Blad O (e 3 Ogudldl e by &55lae HMF JI (e slgims palassily olyaesl June s ™
Ogadlell e 3 el cdoall o ormelly sliwlil!

Juaall g95 wlive On Augyul) ol il 23K § (p<0.05) Lgine (3355 3929 Auibias| Awlyul oy Ll ™
S e @izl adsll Al (e Jo Leo Riline adlsa o tegell Juall (£95 o <lliSy uslsll
syl a9y Jlais! lliSy (£l sty (adlsll ells 3 audndl Jolgaldl Y Al < Juuald SiliasS)
Geomld s 3 siall el cale I d=idl Loy 95y 05l ilils

Nl e Goimlly BuwsSW slall LLadl o Lgiaey L3 Aule) blo)l @8Me g2y ™
il (£93 3 AN clugsgddally

Sl Adlly olio ol
(a3l bl By £spaedl Lewad) g 15T ad Ayl Zuslnally 2uleassdl paslasd) Tubs 3 gl @
Jlue¥ o0 ﬁl}'&l it daull 281l 2818 Jiiadg §93 S (o Ao gyl Sliall sue 8L 59
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DHlads! ol il Juwe 51551 48T § B3zl il iige pal e cpssenll 0l 2y

ol e gasadl Jmill Juue ¢ 1931 @al Sgtma dulys

oyl 878 I Loguas 2uely3ll clapdly oaall @lislll (e sl Juall Sgime do> dulys ly2)
Ayl Aalaia 3 Gudl Sslall se e Trdge day Juall 068

Ly Wlaall GLSL @2l oS ellzg sl STl Jlue¥! Jobidy cllgud] imi

FESRUEWIE

A pally ax Ll Yl

ud piuzrle Ay (gosadl Jmill Jue §lsil (any § 5uwsSU slall Lladll (2015) 31 eyl
98-T. 0 « 3w daslr Al 3l S 2l agle

G sl Juall 3 Jlig8)s8 Jule ouSopiua cligw Adlye (2015) Gpdy «wSy2s dans bl
(2) saadl (37) alaell (Aadall luolyldly igoedd) (0,45 Anals Alma 2,83 Aladlns

Shadl @ dedl leul 3uwSW ssball adlaally Jeuall Goimll yuas (2016) @Sl e« auy
b guad daal> Balll agles cilalydl IS celuaaSTl pud ool g€ Wluy AlasS ST Gl
2331 o il

840 Lasaudl Apyall 481l (oL bl s UL 2aSe . Juall (udbel (2017) osalysl < asyall
ol oo osedl Jall (o liad Slid SleasS Cipmgs (2015) Jlie «Glintlsg cJgaild oy 6,3
108-97 .o <2 (5) cddumall aglald & pall alall ouST Baliall Luolss dulyng dalins A5ls bilad
Wga (gogedl Juwadl glsil 3 Bagmll (ailias wuumil (1987) alal 412 @8, &yged) Auliall Aagolsll
A ygudl unlally clamlgll
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