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Fig 3 TPC of extracts obtained from subcritical water
and maceration methods.
Statistical analysis was carried out at a.<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.

JS S OS5 Ik Ol ki gy YT
ool Cowsts o lae 3 TPC i ALY e e b
V0 Olej s a8 mle ax s Ve glos s Sl Oasbe O
oy 3 edel sty glaeslae pla L4 el Cses 4ids
(p<0.05) ils suls ore Ml Ollus s, s SCW
3 s 3l ealinal b basslas 53 Jsd SLS 5 slie (7 )
Copdy Do dewl SIE im0l 55k
Mas SCW s, 5 gl sl Oley 5 Los (2150l L (Y IK3)
S 3l SRl ol s Doge a0 Jed DS S
Gl foy 3l Jol eslas 4 5 Jgd OlS 5l
53 edd sl sl Lol e IV Soy by e
(aids 0 Ol 5 ol 8 sle ax 3 VY cles) SCW g,
ekl SCW iy, 5 by Lall L .(p>0.05) csls
SRl 0T e b e SRl 5 s LS 5 S
Ol e 56w by e oS 4l el OF an Sy dbes
o P> joaly i a0 ze 5 L3 e SCW 2y, 5 Les
© SCW 255 50 gzl Ol hll [YE]os S o 45e
Olkly (il pl 4 e sl 5 O w2 eled dlauls
P 358 sl 5 36 pl oS A Jb OS5 g sl

gl gl SCW a2y, [Vo]ss S e 26

i ’5171[17



w33 Sl Osle S gl gl gy s 08

Obm‘jcﬂgugfr.w

U:"’) B &‘J‘S fs‘.\’ Lj OJL,G.G M—i—‘ﬂ

S 093k &
e (ST BT Su8 e GlaosasT plnil 51
C\Jmlk.:.@_:Jai]fﬁcdéo)woukbjt}sg}ds)%s);
LI, Clr Sl 38 Ll s LSCW 3y, o
Obkily Ol VL 5 Jsb LS 5 ldie o mie ol
o S5 Slislesl aelsl | glateny S (8,S eslas
yl;-a)L.a.ocLaJ:.a\)li_Lﬂlww‘\{ag—j\..oﬁg;.éjf)\f;
K ;lJf Sl a3 W glas s Sl U3l u‘l oo

Ao 8 bl aids 0 Ol

‘5‘.&0)\.-.4.9 d‘,;?u..,b Wb w,ﬁ—O—Y‘

ol C|J>u"..o|

OLLS 53 b g0 4 e LS Jlend LS S
Sl O 48 2l 255 (S P se S sd S s Ol
Olgear 5 awdls ciloe 0554 Jelge 2l 3 OLLS 53
o0 e L s Al el L s Seds DS S
©oars Lol [Nl s Jes daenslS sl S
S s Sl slasls Olssa eslinal s SLLS Ll
Glassls b o Sl o8l 4 3L 0538 5, SRl Sk
AR on 2o S o s Seeds pols (bt
gl s gl i, 5l ol slaeslas @6 2o S
LS olas 5 Ouls s 4 sSeslas Jold)
i e S S S Sy 5 > (e Dl
b ml 8L Sl sk ol gl s S s oL
(5o eSSl 5 SL Sl e 0 S 8L Ol pea
Sy Jas US4 S e e ke o S (58S Ol o
Loy a b st 5l was 53 ol 2 baoslas (10850
ol e s IS edssls S s Some Sl eslinad
T T T e

3 Jeol slaeslas &S spal Ol OlS s 0 JSS @S L
S 3 el elas 4 el (Sl 03l O la b,
HSLal L s, Al s e S SNl
GME 30 Dl 5 o gme i ol 5o am g LB eSS il
¢85 4 s b 2 s SL AL, baelas
o sbods amlie b il e Ol b SL oslps iy

VEA

S 35 Ll |y DPPH 531 GladlGsl, il @oydd o S

(p<005) }ﬁJJASLAe)La.O )J“LVJ )‘ 6)‘}@#&)}.94{

100
90
80
70 4
60
50

RSA (%)

G -
- -

Treatments

Fig 4 RSA% of extracts obtained from subcritical
water and maceration methodscompared to BHA and
ascorbic acid antioxidants.

Statistical analysis was carried out at 0<0.05.
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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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