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Introduction
Fruits have a limited harvest season, and the amount of their waste is significant. Drying extends the shelf
life of food, and the infrared dryer reduces the time and cost of the drying process. In this study, the effect of
sonication at different powers and temperatures along with edible coating with xanthan and wild sage seed gums
on the drying process of cornelian cherry by an infrared dryer was investigated.

Material and Methods

Solutions of xanthan and wild sage seed gums were used for coating of fresh cornelian cherry. Xanthan gum
powder (food grade) was purchased from FuFeng Co. (China). Wild sage seed gum was extracted and used in
powder form after drying and grinding to prepare the gum solution. In this study, various concentration of gums
solutions (xanthan and wild sage seed) were first prepared in a graduated glass beaker and placed in an ultrasonic
bath (Backer vCLEAN1-L6, Iran). The fruits were immersed in the gum solutions (inside the beakers) and
sonicated for 5 min (40 kH). Infrared dryer with an infrared radiation source (250 W, near-infrared (NIR), Noor
Lamp Company, Iran) was used for drying samples. The distance of samples from the radiation lamp was 10 cm.
After each pretreatment (sonication and coating), the samples were dried, until reaching a constant weight. The
mass changes of samples were recorded using a Lutron GM-300p digital balance (Taiwan). The rehydration tests
were conducted with a water bath (R.J42, Pars Azma Co., Iran). Dried samples were weighed and immersed for
30 minutes in distillated water in a 200 ml glass beaker at 50°C. Then, the extra moisture was drained for 30 s
and the samples were re-weighed. The rehydration ratio values (%) of dried samples were determined as the ratio
of the final weight of rehydrated samples over the dried samples weight x 100. The color of the cornelian cherry
was calculated by determining the lightness (L™) and chromaticity (redness (a*) and yellowness (b*)), and was
measured using a scanner (Hp Scanjet 300, China) and Image J software (V.1.42e, USA). The Folin-Ciocalteu
(Folin-Ciocalteu's phenolics reagent, Sigma-Aldrich, USA) method was followed for measuring the total
phenolics content of dried cornelian cherry. The absorbance of samples (765 nm, UV-VIS spectrophotometer,
XD-7500, Lovibond, Germany) was compared with the Gallic acid standard curve. The results were expressed as
mg GAE/g dry matter. Effect of applied power by the ultrasonic device at three levels of 0, 75, and 150 W and
the effect of temperature at three levels of 20°C, 40°C, and 60°C on the rehydration and total color difference
index of dried cornelian cherry were investigated. Also, the effect of coating with xanthan and wild sage seed
gums on preserving phenolic compounds, antioxidant activity, and sensory properties of the product was
evaluated.
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Results and Discussion

The average drying time of uncoated cornelian cherry, coated with xanthan gum, and wild sage gum was 62
min, 48.7 min, and 48.4 min, respectively. The examined treatments in this research did not have a significant
effect on rehydration change of the dried product. Ultrasonic pretreatment at both 75 and 150 W powers had a
decreasing effect on the color changes, which indicates improvement of color and prevention of color change
and decrease in desirability. The effect of coating on color changes was also investigated, and the amount of
color changes in the uncoated, coated with xanthan gum and wild sage seed gum samples was equal to 26.71,
26.02, and 31.36, and there was no significant difference between them (p>0.05). Using wild sage seed gum
preserved more of phenolic and antioxidant compounds. The total phenolics content of fresh cornelian cherry,
and dried samples including market, without coating, coated with xanthan gum, and coated with wild sage seed
gum was 23.0, 4.7, 0.8, 9.8, and 12.1 mg gallic acid/g, respectively. The market sample had a significant
difference with other dried samples dried by infrared (p<0.05). The sample from the market had the least DPPH
radical scavenging activity (p<0.05). The market sample scored as the lowest sensory evaluation and had a
significant difference with all samples in all sensory attributes (p<0.05).

Conclusion
From the panelist’s point of view, the sample coated with wild sage seed gum was the best sample, and the
highest score for sensory parameters and overall acceptance was associated with this sample.
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Fig. 2. Effect of ultrasonic power and temperature on rehydration of uncoated cornelian cherry
Data are shown as mean + standard deviation (N = 3). Same letters above the columns indicate no significant difference between
means (p>0.05)
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Data are shown as mean + standard deviation (N = 3). Different letters above the columns indicate significant difference (p<0.05)
(P<+/+0) Cuwl Jolime cglas oima L g sV @iglate Cigy> (N=Y) Canl o 030> (L jlre Bl ool = 1 Sho & ygody laoals



Vot (oo ,57 0 oyl ¥+ alor oyl fié @lio g pale Gliidgls 4 i OFA

S5 S5 Ol ks
[ T R R
S th © th

Total color difference

th

30 A
o a

a

=

20°C

a
60°C

40°C

Temperature

Lad

gy gy AAIJE 5 (IS Sy Ol pdS g Sgeol b slod S1-T UK
Fig. 6. Effect of ultrasound temperature on total color difference of uncoated cornelian cherry
Data are shown as mean + standard deviation (N = 3). Same letters above the columns indicate no significant difference between
means (p>0.05)
(P>+/+0) Canl 1Sl (y Hholine Colas pie sdiad s b ygtn YL sy By (N=V) sl 0aid 00ly L jlme Bl ool (1 Slo & yg0ds losls

Ol 3 i sy LS @ by Wl oo 008 Jlo (sladiges
00,5 o luS 5 pl aimd o ialS 4 e a8 Wil b ylews
G 0y50 Jsb po b fid ¢ i .(Ghasemi et al., 2021)
ol dimogany A3l o ST B L T | sges a0l oy
slodiges > Jib e iy JialS 5,8 oo )15 8T cov il
s any Uil e o Shdsy (g adsed) e GI L ond e
by 45 48l 15 LS 5 5 aigM o (el

(Day, 2000) wisl o b3 5 oypmST b aiins

aus! 0T cadlad
2 DPPH i) 4 sl cllab o0 5l Jools s
iz olalos o (o) e OS] &S ol lis idgh ol
Olie YL o d VY L 0L ogee diges (A JSK5) 35l 2929
J,_aJT)B sl_h)l.o.n)" uaol_od 2 9= ‘)b L_hddyo.) O Jel I) ‘;M)LQ(O
OL\,._MSIu_’:.ST Calld liae 53 (o)b dme LidlS el )8 Suis
G mxe MBI L (g)l5l wigad (puiomon .003,5 aid] JI5 oo
Cxm 53 9 <y 1y DPPH sl3l JGal, (SuiS ke oyljue (208
) sy g asel 8 (ROLESgy b ol slogi sladiges
Feld L cwpas gy sl pous bodds a3 jidigy diges g (ylaie
L 2 i jl (oyls mime MR L SuiiS e duo 3 £Y/F
Ladiged (ol 53 9 Xdg (6yie Jomaro (duoyd V) llS zews
HlSon o SIS 3505 el o) 3l clled 5l (5208 o300
adl JLe; ogue o)lac a5 15,8 5,155 (Gillani et al., 2018)
S 5 Olise o Sl 39 enSled (S Uiy 5l ol

Js L olus 5
L aS s Sl 5T g (L bS5 5l Loy bogae
@l ol p slogenl gl bl (oMl )3 Mdo Gid5 &) g5
A Fe gled g Slg VO e ( L slayisy ) odel Cusddy
L aslJle) (aoles (sl lalyd ooyt Olgis s ogpdes
L calivee glaasges dasly s cpl 0 (o 20 Gloail gl
Clogad j Jiodg y5lasbl ) g anes Colite sl idy
e o v ISCs 50 s ) 00 bSis gladiges
sl 00 03l L5 Gl (gl ylags IS b Ol 5 (gpuS0jll
G L) 00l Sl 4l 185 o900 JS B line adlllas pl >
e (il oadSid diges dob s diges byl S o0l
RIS (g 0SS Sl JE) w5 S akd (935 e
Gomo Slaicdg b aB |85 @ pug)b (S SIS ) oAb SUiS 4
o Lagl ST 8 e g 0 (550310l g0 540> o g 155
13 Al S p,5 Lo WYY o VA M IV XY+ il iy
S quie a3l I8 ogae odelCunddy (claodls 4 dngi b . Ldg oS
(2l Bl) Jsaxo 9,5 Std syl b 5 5 wdli o (8 S5 |
SlaS 5 Ol eSS @b D9d o (a2 hE <Ol e
il slaslas plod 5 392 (il s8iges 4 bgiye S (S
S )5 AS9e L (6l sine SIS & yumg b (S Suis
dged 295 e adanMe JSb (ol )3 45 5T les (e
Ol 83l i Gl gy A Gouo Lo (a3 idg
5 LB oo L b a3ty 5900 & a8 S 5
2 8 SlaS 5 olie 9 ST cdl iy (g adged



OFQ o 3 QLI5S 3 950 (SUodmo by (RO Suliny 9 30l 38 (51 slond ey (03 2 <1y 3 593905

calld (e (095 5 500 0l sloged) Shss clagiig 5 oS ol 4l ) Gl ol e b o 5L 5 b
1y ol ol e a8 il alssl Slaws o1 el g (SaiS ) lhe Ol S 5 5l oy L (Karami et al., 2023) ) )LSon
Ll YL bl rizmen 9 by 355 a3l ool lordpjd Slogad j (Sgd Giody clali—ggg Sl

01 s LS 5 ol bt o clale il boasm 00,80 4158 edb Sl w090 (gla yBy

[ [
= th
1 )

=

-
h
L

Jib i

Phenolic content (mg gallic acid/g)
[y
[=]

b
bc
c
.d '
5 .
0

Fresh fruit Commercial Control Xanthan Wild sage
Sample type
4igel £33
(1+°C g wlg Y0 +) sanicSuid GBI L8 Jlado p (B pinigy W1 -V JSW
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Data are shown as mean + standard deviation (N = 3). Different letters above the columns indicate significant difference (p<0.05)
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Data are shown as mean + standard deviation (N = 3). Different letters above the columns indicate significant difference (p<0.05)
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Data are shown as mean + standard deviation (N = 3). Different letters within each column represent
significance difference (p<0.05).
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