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Fig 2 Standard curve of gallic acid.

16

R —i—

10 b

2 -

£ 100

=)

é" 30 ¢

5 00 . d

NI

L=}

ol N
M;;Cm, 1209 1209 1609 1609
Tl C"‘i”lin & [5mj, C'S”H'n C’“’nin

Treatments

Fig 3 TPC of extracts obtained from subcritical water
and maceration methods.
Statistical analysis was carried out at 0.<0.05.
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Fig 1 Extraction efficiency of extracts obtained from
subcritical water and maceration methods.
Statistical analysis was carried out at 0<0.05.
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Statistical analysis was carried out at 0<0.05.

G 0SBl @ 5 Su,8 Il nlb op mie
Sleslas ple 5l ol xe Cosar &S 5y by e BHA
3 ol Glaeslas Ole 53 (p<0.05) 545 i ol Sl
\Ye 9 e 6b> 33 el L;z-\fr.:..ﬂ\ LQUM)LAG SCW Lf.:’})
| ands Vo 50 %Jﬁ'A{QLA}CJJw)JJl;L;ﬂL.«‘\;.-)J
sl S sSuldnd Olanst 5T 5 SuK L ogls e
3 el slaslas SW,S IS, osus (p>0.05)
S Sl el OlanST 2T L gz cplie SCW 25,
slaw! el 5 b 5 DPPH JGsl, (8 S2) il
«DPPH ;5 352 0 Jl e il 5T Loy 055,08
SES s, wus Gl sk gles xS b
QL\; Olaass [M] ;J':fgf )‘J.; oslaiul 390 L;iMlﬁ CJL\:SJ.:
JK..{J\‘) Q)v\; LSCW u:‘)) DL )] Lo br:ﬁ.i]_)ﬁ‘ L; aS .,\.;JJS
5 MLl [ e asl il s belas S8
SCW s, 5o b Jalsl &S s S oly (Y14) 0L Kea
Sl Slst 2T olS 5 gl co 58 4 ol Sas
L35 Ol e QLG le [relsss e O 0L
Mwlcbbsw)sﬁw\wbwlf\ﬁ

[Yf.].l..»bda

8Iwassa
9Li


http://dx.doi.org/10.22034/FSCT.19.130.143
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.13.2
https://fsct.modares.ac.ir/article-7-62680-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.20088787.1401.19.130.13.2 ]

[ DOI: 10.22034/FSCT.19.130.143]

YEr) 53T 6,0 O o ke

S3o 2 orFos) eSSl 5 JSLa Ll gla St

S s Ol 5l S gl s sl C2S (S L

Shls odd 1 sl glas jlae olod 51 Yr v e v - ppm cbls
el 0352 (2S5 SL U

255 il A Sl Y
odd Sl g )

2w SCW 5 suler s, 5l Jolbs avg olas
S sy Ol 5l Sl S R eas Gl
LBl OLS rews oslas I PPMlpe T 5 Yo slackls
5wl 5l kS Sl ulil sl 035 sk pmllS S
bdsle 53 LSl L 5 ooy, RNA DNA L

3 oaldeme Jo Y]l o oSl ol SL 5 a6

5 e o3 3 ol ejlas 45 Ws S 0Ly (1749) O es
skl S as; Sl Ve ppml YL slac bl
[re] e o 68 shor oS 5T A5 5 s DU

1.3
1.2 =
L. i Maceration Extract ]
- 0.9 on E-coli
2 038
= 0.7
g o6
= 0.5
=04 -
0.3
0.2 H
0.1
0 — /= |_‘ . H .
D S N O Y D “ s
N N N S \e) o -
N N N S e ¥ ~ v
S S S @ e
Antioxidant Concentrations (ppm)
1.2
1.1 — M
1 SCW Extract on
0.9 E-coli
§ 0.8
£ 0.7
-.g 0.6
Z 05
- 0.4
0.3
0.2
0.1 H
0 — mm M ‘ , , .
N I O N N ANY \») “
S L P S “ v Q-
N S el N
S \QQQ N NG N

Antioxidant Concentrations (ppm)

Hb S W8 jasie Y oKy Sl eel s
(sl Ole O 5 ol o s, 3l Jol> slaeslas
Sl LS Rt sl eSS bl St
Sl (il S S sldlial (5L Sole a4l os
ol 2l S e Sl | paal slaelas il s ik
I SCW iy 5l Jeols oslas 36 oS das o OLLS e
o Gl el 03 i St 2 8 Glas L XS pees
L o0 ams Jsho ool Jtle @ a5 L Ol
e i Sl slis Glls i S slagg U
b St 0 S le 8L L anlis 3 S ol e sLe
[¥v]ead sl

Log Ady SS)les Gl ghls oS ojlas 3l glachle
SIS Wl S 05030 55 (28 (6Bl Sl e sl
glackle &8 o s (Jpde) A8 SO 3 w3550
A bls Clale ol s 4 SauSlee S ghls lle 5l 5V
S el UL A, S5 e & LSSl

1.2
1.1 T
0 ; Maceration Extract
o 0 on S.aureus
g 0%
g 07
= 0.6
2 05
= 0.4
0.3 .
0.2 r
0.1 |
o MmN |_ .
N Q
\Q§ ®\@ QQ-\\\\ QQQQ —\‘)QQ )
SNSRI N
Antioxidant Concentrations (ppm)
1.2
1.1 — —
0 51) SCW Extract on
3 0.8 S.aureus
£ 0.7
‘g 0.6
Z 0.5
< 0A4 -
0.3
0.2
0.1
0 f— m [ N
S & & . & a2
S S S &

Antioxidant Concentrations (ppm)

Fig 5 MIC concentration in Maceration and SCW extracts for E-coli and S.aureus.
Statistical analysis has not been performed for this parameter.
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Table 1 Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) of
Maceration and SCW extracts for E-coli and S.aureus.

MIC concentration (ppm)

MBC concentration (ppm)

Extraction Method Staphylococcus Escherichia coli Staphylococcus Escherichia coli
aureus aureus
Maceration 100000 100000 200000 200000
SCW 160 °C- 5min 25000 50000 200000 200000

* Statistical analysis has not been performed for this parameter
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Table 2 Characteristics of coated frankincense powder.
Time Size Distribution Mean diameter Mean diameter SpecificSurface
(day) (um) (volume-long) (surface-weight) m*/ml Span
D10 D50 D90 D43 D 3,2 SSA
0 4.1 10.6 354 20.59 15.88 0.377834 2.95283
24 6.3 18.9 84.93 44.36 15.42 0.389105 4.160317

* Statistical analysis has not been performed for this parameter
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ABSTRACT

ARTICLE INFO

Extraction by the subcritical water method was studied as an -efficient,
economical, green, and environmentally friendly method to extract effective
compounds of frankincense gum.For this purpose, subcritical water was used at
temperatures of 120 and 160 ° C for 5 and 15 minutes. The amount of total
phenolic compounds, radical scavenging ability, and antimicrobial properties of
the extracts were investigated. The encapsulated powder of the extract obtained
from the optimal conditions was also prepared by spray drying method and the
particle size distribution and anti-aspergillus properties of that were also
investigated. The results showed that the subcritical water extraction method
significantly increased the extraction efficiency of frankincense gum extract.
The amount of phenolic compounds extracted at 160 °C and time of 15 minutes
was the highest among the extracts with 130.83 mg of gallic acid per 100g dry
matter. The radical scavenging ability of the extracts from the subcritical water
method was similar to that of the natural antioxidant ascorbic acid, and the
extract from the maceration method as a traditional was less efficient at
absorbing DPPH free radicals.Microbial results showed that the effects of
extracts from maceration and subcritical water methods on Staphylococcus
aureus were more than Escherichia coli. Encapsulated frankincense powder had
no anti-aspergillus potency at concentrations less than 600,000 pg / ml.
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