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INTRODUCTION 

 

.*+'/0+0',!12$,+! 34+5$/+%!6&+0! 53$/+&738'49:3,! %13/&3%! ;<=>?! %/$73,:&,:! $/+&7&+9! $53! 15'#&%&,:!

/$,@&@$+3%! )'5! +03! 10$5#$/3*+&/$2! &,@*%+59! ;A$7&,&! B(! CDDE?(! .,+&'4&@$,+%! $53! 3#35:&,:! $%!

15'1092$/+&/! $,@! +035$13*+&/! $:3,+%F! G*+! +03&5! G&'$7$&2$G&2&+9! @313,@%! ',! %3735$2! )$/+'5%! 2&H3!

%'2*G&2&+9!$,@!%+'5$:3!&,%+$G&2&+9!;I0$,:!J(!CDDE?(!K0353)'53!+03!15$/+&/$2!*%3!')!<=>8%/$73,:&,:!

34+5$/+%!&,!'5$2!$@#&,&%+5$+&',!&%!2&#&+3@(!L&/5'3,/$1%*2$+&',!+3/0,'2':9!/'*2@!0321!+'!$7'&@!+03%3!

1&+)$22%M!:&73,!+0&%!)5$#36'5HF! +03!$&#!')! +0&%!6'5H!6$%!+'!1531$53!$,@!/0$5$/+35&N3!#&/5'%10353%!

/',+$&,&,:! .&%'%)=26, (+*+=E*%! O$/P(! 34+5$/+! 6&+0! $,+&'4&@$,+! $/+&7&+9! +'! G3! 3#12'93@! &,! +03!

10$5#$/3*+&/$2!)&32@!)'5!'5$2!$@#&,&%+5$+&',(!!

 

MATERIAL AND METHODS 

 

PlantM!.&%'%)=26,(+*+=E*%!O$/P(!6$%!/'223/+3@!&,!L$9!CDDQ!)5'#!,$+*5$2!1'1*2$+&',%(!K03!)53%029!

/*+!12$,+!6$%!%'5+3@!$,@!@5&3@!*,@35!$/+&73!73,+&2$+&',!$+!5''#!+3#135$+*53!*,+&2!$/0&37&,:!/',%+$,+!

63&:0+(!R2$,+!#$+35&$2%!6353!:5'*,@!6&+0!$!G2$@38#&22!+'!'G+$&,!$!0'#':3,'*%!@5*:!1'6@35F!%+'53@!

&,!$&5+&:0+!:2$%%!S$5%!$+!TUIF!&,!@$5H!/',@&+&',%(!K03!0*#&@&+9!7$2*3!')!+03!%$#123%!@&@!,'+!/0$,:3!

@*5&,:!+03!%+'5$:3(!

Extraction: 34+5$/+&',! 6$%! 135)'5#3@! G9! #$/35$+&',! H331&,:! +03! 5$+&'! %$#123! 63&:0+V%'273,+!

7'2*#3! /',%+$,+! $+! $! 7$2*3! ')! DFC! :V#2(! R2$,+!#$+35&$2%!6353!#$/35$+3@! &,! $P*3'*%! 3+0$,'2! WEX!

*,@35!#3/0$,&/$2!%+&55&,:!)'5!Y!0'*5%(!.)+35!)&2+5$+&',F!$!%3/',@!34+5$/+&',!6$%!135)'5#3@!6&+0!)53%0!

%'273,+!&,!+03!%$#3!/',@&+&',!)'5!Y!0'*5%!;K$@&/!Z(L(!CDD[?(!K03!+6'!34+5$/+%!6353!/'#G&,3@!$,@!

@5&3@!#*,5%02+!+'!'G+$&,!$!@59!34+5$/+( 

ROS-scavenging activity:!#3+0$,'2!%'2*+&',%!$+!@&))353,+!34+5$/+!/',/3,+5$+&',%!6353!#&43@!6&+0!

CFC8@&103,928C81&/59209@5$N92! 09@5$+3! ;\RR]?! %'2*+&',%F! H31+! &,! +03! @$5H! )'5! CD! #&,! $+! 5''#!

+3#135$+*53! $,@! +03,! $G%'5G$,/3! 6$%! #3$%*53@! $+! E^E! ,#(! .G%'5G$,/3! ')! $! G2$,H! %$#123!

/',+$&,&,:!+03!%$#3!$#'*,+!')!#3+0$,'2!$,@!\RR]!%'2*+&',!6$%!1531$53@!$,@!#3$%*53@!@$&29!$%!

G2$,H!;K$@&/!Z(L(!CDD[?(!R5'1')'2!6$%!*%3@!$%!/',+5'2F!$,@! +03! +3%+!6$%!/$55&3@!'*+! &,! +5&12&/$+3(!

<$@&/$2!%/$73,:&,:!$/+&7&+9!6$%!/$2/*2$+3@!G9!+03!)'22'6&,:!)'5#*2$M!X!$/+&7&+9_;.G8.$?V.G`^DDF!

60353M! .GM! $G%'5G$,/3! ')! G2$,H! %$#123a! .$M! $G%'5G$,/3! ')! +3%+3@! 34+5$/+! %'2*+&',(! B4+5$/+! $,@!

#&/5'%10353!<=>8%/$73,:&,:!$/+&7&+9!6$%!$2%'!/$2/*2$+3@!$)+35! +53$+#3,+!6&+0!]I2!1]^!)'5!C0!$+!

YQUI(!K03!<=>8%/$73,:&,:!$/+&7&+9! )'5! +03! +53$+3@!34+5$/+!6$%!37$2*$+3@!',!G'+0! )&2+353@! 53%&@*3!

$,@! +03!60'23! +53$+3@! %$#123! ;53%&@*3! $,@! %*135,$+$,+?! $)+35! #*, 5%02+! @59&,:(!.22! 53$:3,+%!6353!

1*5/0$%3@!)5'#!>&:#$8.2@5&/0(!

Microencapsulation:!+0533!@&))353,+!#&/5'%10353!+913%!/',+$&,&,:!.9,(+*+=E*%!O$/P(!34+5$/+!6353!

'G+$&,3@!G9!%15$9!@59&,:! ;bc/0&!L&,&!>15$9!\5935?!')!$P*3'*%!%'2*+&',%!$%!1537&'*%29!@3%/5&G3@!

;Z&:'! \(! CDDT?a! #&/5'%10353! /'#1'%&+&',%! $53! 531'5+3@! &,! K$G23! ^(! A5$,*2'#3+5&/! $,$29%&%! ')!

#&/5'%10353%!6$%! 135)'5#3@! G9! $! 2$%35! 2&:0+! %/$++35&,:! :5$,*2'#3+35! ;b3/H#$,!I'*2+35! d>CYD?F!

3P*&113@!6&+0! $! %#$22! 7'2*#3!/322F! ^CD!#d!7'2*#3!6&+0! 53)5$/+&73! &,@34! %3+! $+! ^(YYD! )'5!6$+35F!
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'G%/*5$+&',!EX(!./&@!$P*3'*%!%*%13,%&',!')!#&/5'%10353%!6353!12$/3@!&,!+03!#3$%*53#3,+!/322!$,@!

5$,!&,!E!5312&/$+3%!')!WD!%3/',@%!3$/0(!

HPLC analysis of Crataegus monogynaM!09135'%&@3!;]e?!6$%!/0'%3,!$%!$!#'23/*2$5!#$5H35!)'5!

+&+5$+&',F! $,@! P*$,+&)&3@! 3&+035! G3)'53! '5! $)+35! +03! #&/5'3,/$1%*2$+&',! 15'/3%%(! .,! ]RdI8R.\!

%9%+3#! ;O$%/'! B*5'13! %(5(2F! I53#322$F! d3//'F! f+$29F! !_YTD,#?F! 3P*&113@! 6&+0! I05'#'2&+0!

>133@<=\! <R8^[! /'2*#,! 6$%! *%3@! ;L$5+&,'! B(! CDD[?(! B$/0! @3+35#&,$+&',! 6$%! /$55&3@! '*+! &,!

+5&12&/$+3(!<3%*2+%!$53!531'5+3@!$%!#&22&:5$#%!')!]e!V!:5$#!')!34+5$/+!'5!#&/5'%10353%(!

SEM-EDX analysis: >BL8B\g! $,$29%&%! 6$%! 135)'5#3@! G'+0! ',! 34+5$/+! $,@!#&/5'%10353%(! h'5!

>BL!$,$29%&%! %$#123%!6353! 12$/3@! ',! %#$22! $2*#&,*#! /92&,@35%! *%&,:! :5$10&+3! :2*3! $,@! /'$+3@!

6&+0!:'2@!WWX!1*53!;>1*++35!/'$+35?!6&+0!I53%%&,:+',!>1*++35!^D[!$*+'(!L'510'2':&/$2!$,$29%&%!6$%!

135)'5#3@!G9!$!OB=d!O>L8iY[DdZ!323/+5',!%/$,,&,:!#&/5'%/'13(!B\g!$,$29%&%!6$%!/$55&3@!'*+!

6&+0!!&g<h!%9%+3#!$,@!B\>8CDDT!%9%+3#!)'5!53732$+&',(!!

Statistical analysis:! <=>8%/$73,:&,:! $/+&7&+9! 6$%! 37$2*$+3@! G9! +03! $,$29%&%! ')! /'7$5&$,/3!

;.jI=Z.?F! /',%&@35&,:! +03! 34+5$/+! '5! +03! 53)353,/3! #'23/*23! $%! $! )&43@! )$/+'5F! $,@! +03!

/',/3,+5$+&',! ')! +03! 12$,+! 34+5$/+! '5! +03! 53)353,/3! #'23/*23! $%! /'7$5&$+3(! \&))353,/3%! G3+633,!

:5'*1%!6353! $%%3%%3@! G9! K*H39! +3%+! )'5!#*2+&123! /'#1$5&%',%(! >+$+&%+&/$2! %&:,&)&/$,/3!6$%! %3+! $+!

1_D(DE(!.22!$,$29%3%!6353!135)'5#3@!6&+0!OLR!Q!)'5!k&,@'6%!;>.>!f,%+&+*+3?(!

!

RESULTS AND DISCUSSION!

 

B4+5$/+&',!9&32@! 5$,:&,:! )5'#!CEX!+'!YDX!6$%!'G+$&,3@!$//'5@&,:! +'!1537&'*%29! 531'5+3@! 53%*2+%!

;L$5+&,'! B(! CDD[?(! K03! 34+5$/+&',! #3+0'@! 0353! @3%/5&G3@! 6$%! /0'%3,! G3/$*%3! ')! &+%! 3$%3! ')!

%/$2$G&2&+9F!$2+0'*:0!&+%!9&32@!6$%!%*G'1+&#$2(!K03!3,/$1%*2$+&',!15'/3%%!6$%!)234&G23!+'!135#&+!+03!

2'$@&,:!')!7$5&$G23!34+5$/+!P*$,+&+&3%!;L&/5'!.M!i(^Xa!L&/5'!bM!^^(^Xa!L&/5'!IM!CC(CX?!6&+0!0&:0!

3,/$1%*2$+&',! 3))&/&3,/9! ;L&/5'! .M! WWXa!L&/5'! bM! [[Xa!L&/5'! IM! W[X?(! L&/5'%10353%! 0$73! $!

5'*,@!%0$13!6&+0!$!65&,H23@!%*5)$/3F!@*3!+'!+03!153%3,/3!')!$2:&,$+3!;h&:*53!^?(!

!

! .! b! I!

R'29#3+0$/592$+3! QE([ iW(T! EE(i!

j$!.2:&,$+3! ^E(C ^Y(W! ^^(^!

R'2'4$#35! ^(E! C([! E(i!

j$!2$*592!%*210$+3! ^(E! C([! E(i!

B4+5$/+! i(^! ^^(^! CC(C!

Table 1: % composition of Micro A, 

Micro B and Micro C 

! !

Figure 1: SEM analysis of Micro C  

!

.2%'! +03!%&N3!')! +03!#&/5'%10353%!;h&:*53!C?!6353!%*&+$G23!)'5!10$5#$/3*+&/$2!*%3M!$22! +03!G$+/03%!

0$73!@WD!23%%!+0$,!C(El#(!!

<=>8%/$73,:&,:!$/+&7&+9!53%*2+%!;h&:*53!Y?!&,@&/$+3!+0$+!.9,(+*+=E*%!O$/P(!153%3,+%!$,!$,+&'4&@$,+!

$/+&7&+9! %&#&2$5! +'! /',+5'2! ;15'1')'2?(!.,+&'4&@$,+! $/+&7&+9!6$%!#$&,+$&,3@! &,! $22!#&/5'%10353%! &,!

$//31+$G23! 23732%(!K03!G3%+! )'5#*2$+&',! ;L&/5'!b?! 153%3,+%! +03! %$#3!<=>8%/$73,:&,:! $/+&7&+9! &,!

53%13/+! +'! +03! 34+5$/+(! >BL8B\g! $,$29%&%! 3#10$%&N3%! +03! $G%3,/3! ')! 03$79!#3+$2%F! G'+0! &,! +03!

34+5$/+!;h&:*53!T?!$,@!&,!+03!#&/5'%10353%!;h&:*53!E?a!03$79!#3+$2%!$53!/',%&@353@!/',+$#&,$,+%!')!

035G$2! 15'@*/+%F! $,@! &+! &%! &#135$+&73! +'! $7'&@! +03&5! 153%3,/3(! .)+35! +53$+#3,+! 6&+0! ]I2! 1]^! $,!

&#1'5+$,+! 53@*/+&',! &,! $,+&'4&@$,+! $/+&7&+9! /$,! G3! 'G%3573@! )'5! +03! 34+5$/+! ;h&:*53! i?! 60353$%!

#&/5'%10353%!#$&,+$&,!+03&5!<=>8%/$73,:&,:!$/+&7&+9!;h&:*53!Q?(!
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Figure 2: Granulometric analysis of 

microspheres 

! !

Figure 3: ROS-scavenging activity of C. 

monogyna Jacq. extract and microspheres. 

Different symbols indicate a p<0.05 

difference between groups. 

!

!

Figure 4: EDX spectrum of extract  

 

! !

!
Figure 5: EDX spectrum of Micro C 

 

!

 
Figure 6: Extract ROS-scavenging activity  

before and after treatment with HCl pH1. 

Different letters indicate a p<0,0001 

difference between groups. 

 

 

Figure 7: Micro A ROS-scavenging activity 

before and after treatment with HCl pH1 

(significant difference between groups, 

p=0,002) 
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CONCLUSIONS 

!

B,/$1%*2$+&',! ')! .9, (+*+=E*%! 34+5$/+! G9! $! %15$98@59&,:! +3/0,&P*3! 3,$G23%! +03! 15'@*/+&',! ')!

#&/5'%10353%! 6&+0! 0&:0! <=>8%/$73,:&,:! $/+&7&+9F! 340&G&+&,:! 15'135+&3%! %*&+$G23! )'5! '5$2!

$@#&,&%+5$+&',!&,!0*#$,!$,@!73+35&,$59!#3@&/&,3(!K0353)'53!+0&%!&%!$%!$!15'#&%&,:!,36!$115'$/0!)'5!

&#15'7&,:!+03!%+$G&2&+9!')!34+5$/+%!6&+0!<=>8%/$73,:&,:!$/+&7&+9(!

!
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