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1. Butylatedhydroxitoluene
2. Butylatedhydroxianisole
3. Tertiary butylhydroquinone
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Tablel Features of investigated pathogen bacteria

Type GramReactiom
Staphylococcus aureusPTCC1431 n
Bacillus subtilisPTCC1015 "

Escherichia coliPTCC1399

Pseudomonas aeruginosaPTCC1310

DS ST OL o e e ‘s\Ji::}Lﬂa\?)soo sbes (O,
£ (S0l Olsin) J5bl 0L 2 s e 5 4> 5 p S\
,[H]Q,\_éjf)\féc,&l.ﬂwc\ﬁ.ﬂ\db)‘)s@sﬂfﬁL):A
IS 55 S 5 5 el —goY

oo 4 el eglae Jb IS olS 5l
L s(olJT analytic Jena, spekol 2000) ¢ zs 55 5 5 S
ol onls CJJJ w})ﬂuxﬂls}:.w u,:j}_é _)-<-S‘) )\ oalaiul
Pl S 5 VA0 e b s
Qw‘nj\s‘;ﬁ;ﬁﬁﬂw;—\—i—"

Skl gl gl Tl Dl IS e ey e
8B /g sl s il glgdale L J sk 5y SIS
(Yo OSen 5 (U) As eslel 2 s 53 8 ke
b b e Vg i) e 00 a5 b @ e
Gore g Je V0 (ke 2 e Nl SUE sl
jo)})ﬁ\.}.‘p))\//o ("."MQL"JSJ:,‘JL)?"OJ}::MSW_Q’:S}'B
uﬁi)bL@‘}lmMaxLﬂ)r»Mflajﬁui&ASMW

I3 el VN0 2 dob s Wl il e 5 OIS

YYv

bl mbe oslas 595 2 Sl wlS o ol S5 a ey
— BB el DN Sl eslas (gl B3 ke 5 eld

el o3 S oslital (aze— oz /00 O

&Ll gl KaST L Cl;ml—\‘—\‘
5 b G e (Lor BBD JSIhaa olas ol s
S Gob o opds 23S el Sk (SWIL (Y010) OlKes
00 SFJbl M= L0 4 ) i b s 3 5l e S YO
Glos 53 di3s Ve e 4y g bl (Lo ez>) Ao
Sgolp gl SRSl amys toO
S8 5oasls ¥V L 5 L (OWIELMASONIC S10H)
Osl 3l Kl am s 80 glos 3 035 Glo 5l w5 23 S
53 olilesl el 0Ly b 5 S (olSTMemert UF30)

JEUgO

Jisd Loddonly 2y gladns Gy b js A glas b 5 8
D] s eSS o g T

S G Jlow b ] il Y-

5 ol G a Gl 05 b b ooslas 2l

ATAVLS) b Ve lis od o ls 53y 05 ke Voo


https://fsct.modares.ac.ir/article-7-24841-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 |

Q‘JKAAJ)‘}.): ;.)‘J.e.wa.)\.t?.w

14 o
Ars — Azs
-
"!E? - -'12:

YE Sl s e Ol 3 oslas Ol g 4 OF 3 S

%I = (1— ) x 100 @)
VE Sl s e Ol o dald Gl s e s cela
st e cole

s MIC) Fux,lsb chle flas -4-Y
MBC) Fais chle f5la-

Gl obl 5l e b el Ol S s (e
-Stat Fax 2100) .,V Lo g ol ol 41 el
[ o] Seil 3 2 gl WYe 2 sn Jsb s 5 (S0

T o 43 =Y

o LSS a3 el SIS & bl sl ey
5 Sl T e Shs  glAl s A L
l{é}\)@xﬁ‘;\w)ﬁ,&zobm\ﬁ)bo)w L_S’JJ'{:AM
L boSle awlis a5 ANOVA 0ol 5l eslinal
g ol ealiul b s ys 0 sl Cla“ 0 oSl Osel 3l eslizal
5 3l blosed s g 25 S pluil SAS 9.3 15
s S eslizwBxcel 2016 )53l

Sow s 9 @b’a .
JsAsS5 5 Jsd DS 6,8 sl V¥
Js

slcdsbe 5l Jols 13 LSS 5 e slps s olas
330wl s 2lE mlo 5 e xS sk OIS 4t
OS5 A s Jgb adlS Sl 6,8 e 3 asland
S s bl o ls eslae ol dpl ales 511, Ko

D] les gl
Ol eomsls osla e Jy 35S 5 5 I8 OS5 b
s DL Y sl 53 il 5 b3l 55m S sls wanls
S S 5 53,8 e odalie ol Gl gl el 2

)\(US)QH\}C\H‘QQMOMC]N‘J}JQL:SJS

YYA

BE (ajf ) SUB il cble s s Gl e s S
L S N A (B LR PO (E5 I
:.Lisjf

. 2o T8 (V=8) dsles
A ke 2 0 S b e B LS 5 X 0T s S
o Aol VA0 e b 3 eld Sl Sl Ol Y
v]ast

JS d3 5555 Ose 56 o501 -0-Y

.knﬂ}; ol 4.7‘)\ Ji')) )‘ oalaiul L: g_MnsJS (J'i\ 6; o)'\.,l.;\

Y= eeh +

Jsb 5 adpes il 5 A3 bl (Y410) OLSen 5 35l
S AR [EVRCRC R A O R e

DPPH /31 Jsl, Hlge cdlai—-Y

slus ;DPPH 5151 JICsl, Sues Hles cllee (6,8 o5l
L g ol &yl SIS bl 5 e sishs 1Sl b,
Jlesl b 5 2ol 0 5o Jsb 53 (T21Y) LSe35 Vg )
e Aoy colg s 5 s S el S Sl Sl
2433 5 aaloes (V) g0 5 5l eslized LDPPH 5151 UG,
(4g — As)

Y
Ag

%I = % 100 )
D]l e asle Cls

FRAP i cl>l SISt 3T 0l 5-V-Y

53 S Saals @uls 6,8 o3lll G el eslinal A
bogads ol aow Ky s e adlae
3l OF 53 a8 Wab (Y1 E) UL 5 (LS 0315 fusla
s0LIT Memert UF30) (118 abee S p3¥ 350 oS 5
ol (oW 200A% HERMEL Z) 055 s sl
alie skte 43 8 (68 Il 2ol Ve s ls isad
oslizal slibal OlsnTBHQ 51 ojlas clsl ooy
Jvelaes B

P98k Ol (g 8 o3I A-Y

OLer 5 LS sy 4 8L ol (65 o3Il skt o
EVe o b el Cdor SIS e s A3 S Jes (Y0)0)

s S acslos (V) Jge b L Slas) L;“J B Loy el


https://fsct.modares.ac.ir/article-7-24841-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 |

\\“’k/\ O.p)jjé g\-\ 092 g/\-\u)w

ﬂmﬁr@gmm adllas b anslie )3 Jrags ol 5l ol
S ey (VV D) O 5 Soslmdl s Iy (55
53 sl s 01y e 1 01 s 5 (29.95% 10.13mg/ml)
o)wdswlﬁq)é)&z)@)bgb)w‘df&u\(sw})
b aadllas [ 5 Wsls o 33 8 o Jlamnad OT 51 alS
bonﬁdﬂ]%o)w&j)jds(Y'\i)d\)&mﬁ}
.19..»}.75.,\.54 w)‘ﬁ@bﬂﬁw;(’b”] CJ}..&\JJ C\}A\ S
Lol L anmlin 55 48 sl las (Y410) OLKan 5 055 >
LAl e eS agh cpl s alsaal Jed OlS 5 slie
(e 7 S 14194707 5 117, 513 s )

[Va VA

515 (P<0.05) aisl e lsbas Ml gl (g bl L
ol O3 Jhw slae 53 S5 pl Slee 51 iy (gl
e S 21+10.13 529.95410.13 5 ) 2L » (SFE)
S 3 a Leds gl gl oslae oS bl 51 s
LS s 53 ool Jole sy b s DS 5 s
Slallas 555 033 Ll el byl s s sl 4 g
Ol 3 55801 Gy ot plonsl (YOY) Lo 5 )50
DS 5 Olin iy gl 51 S L 2l il 3 S 5l
DY] 55,5 = Jool= J5bl s s 00 I S 5 55 Jgd
Tl 4 sl OLES 58 (Y01 8) 0L 5 5558 andllas o sDhn
S35 OS5 gl 0Lkl (I8l 53 e Jule oyl b

S DS 5 e [V]aal e LSS es S 5l las

Table 2 Comparisons of total phenolic and tocopherol compounds of US and SFE extracts (mg/ml)

) Tocopherol of total phenolic compounds
Extraction Method (mg/ml) (mg/ml)
Ultrasound assisted extraction 2.17+0.5® 29.95+10.13"
Supercritical fluid extraction 2.38+0.5" 21+10.13°

Different letters in the column indicate significant differences. (P<0.05)
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4. Ultrasound assisted extraction
5. Supercritical fluid extraction
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Table3The free radical scavenging capacity of US and SFE extracts (%)

Ultrasound assisted

Supercritical fluid extraction

Concentration (ppm)

extraction
86.01£16.96™ 38.31+16.96™ 500
83.97+16.96™ 43 82+16.96™ 1000
77.43+16.96*° 60.26+16.965 2000
73.09+16.96%¢ 7721+16.96*° 3000
68.39+16.96™ 93.49+16.96™ 4000
60.64+16.96" 92.46+16.96"° 5000
70.57+16.96" 70.57+16.96™ TBHQ (100)

Means £SD followed by capital letters within each row and small letters within each column are significantly
different. (P<0.05)
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Table 4 Iron (I) chelating activity of US and SFE extracts (%)

Ultrasound assisted extraction

Supercritical fluid extraction

Concentration (ppm)

1.7640.67™ 0.320.67™ 500
1.7940.67™ 0.3+0.67% 1000
1.7340.67™ 0.340.67% 2000
1.7740.677% 0.340.67% 3000
1.7740.677% 0.3+0.67% 4000
1.8140.67°* 0.340.67% 5000
1.7740.67° 1.7740.67%° TBHQ (100)

Means £SD followed by capital letters within each row and small letters within each column are significantly
different. (P<0.05)
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TableS B-carotene-linoleic acid bleaching activity of US and SFE extracts (%)

Ultrasound assisted extraction Supercritical fluid extraction

Concentration (ppm)

92.98+7.75™ 84.63+7.755% 500
92.98+7.75% 85.59+7.75™ 1000
76.83+7.75"%* 84.83+7.755% 2000
97.62+7.75% 85.21+7.75% 3000
74.17+7.75% 85.78+7.755 4000
92.38+7.75%¢ 81.79+7.75™° 5000
78.14+7.75¢ 92.98+7.75° TBHQ (100)

Means £SD followed by capital letters within each row and small letters within each column are significantly
different. (P<0.05)
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6. Minimum inhibitory concentration
7. Minimum bactericidal concentration
8. Cinnamaldehyde

9. Linalool

10. Eugenol

11. Benzenepropanal

12. Cinnamyl acetate
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Table6 Antimicrobial (MIC, MBC) activity of the US and SFE extracts

Gram

Extraction (ppm) Reaction Type
Supercritical ~ Ultrasound
fluid assisted
extraction extraction
500 500 + Staphylococcus aureus PTCC1431
500 500 + Bacillus subtilisPTCC1015
500 500 - Escherichia coli PTCC1399
500 500 - Pseudomonas aeruginosaPTCC1310

O3 eslizal 3,50 glde Ciliie mlo 53 5 e e
oobas 0vr ppm Chle Aol mls bl p oS 5,5
5 Mt BT I 53 a5 GV Sl 08 sl b
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The effect of ultrasound assisted and super critical fluid extraction
on antioxidant and antibacterial properties of cinnamon extract
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According to various reported problems, consumers' interest for using natural food additive and
preservative agents instead of synthetic ones has become inevitable. In this paper, after determining the
total phenolic compound, antioxidant activity of samples was investigated using three various methods of
DPPH, FRAP and B-carotene bleaching power, and then, total tocopherol of the samples was measured
for treated samples of two ultrasound assisted and supercritical fluid extraction procedures. Results
proved that ultrasound (45°C, 30 minutes) was able to extract more phenolic compounds than subcritical
fluid extraction (100bar, 55°C, Ve =16 gr/min, Vegae= 14ml/min, time: 3 hours). As the result of that,
Ultrasound assisted extraction expressed more antioxidant power than Supercritical fluid extractino in all
three antioxidant assays. Comparing antioxidant power of both extracts with synthetic antioxidant
(TBHQ) proved various results in different concentrationssuch that all treated samples less than 2000ppm
indicated higher antioxidant activity than ultrasound assisted extraction (Respectively70.57+16.96,
60.26+16.96%).A part from antioxidant activity, antimicrobial activity (MIC-MBC) of extracts examined
on four various bacteria of both gram positive (Bacillus subtilis, Staphylococcus aureus) and negative
(Escherichia Coli, Pseudomonas aeruginosa) pathogenic ones. Results detected that S00ppm (the lowest
concentration of this work) was the same concentration for both MIC and MBC assays.

Keywords:Ultrasound, Supercritical fluid extraction, Cinnamon extract, Antimicrobial activity,
Antioxidant activity
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