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A reference study of the properties of nettle, wormwood, and wild
mint extracts, and a proposal for a locally applicable, smart, and

active food packaging system

Abstrac

This research was conducted with the aim of studying the antimicrobial
and antioxidant properties of three common local medicinal plants in Syria,
namely nettle (Urtica dioica), wormwood (Arfemisia spp.), and wild mint
(Mentha spp.), and analyzing their potential use as active ingredients in
active food packaging systems. The study then reviewed recent scientific
articles on the biochemical composition of these plants and their
mechanisms of action against food spoilage microbes, focusing on their
applicability in active food packaging systems. Studies have shown that
these extracts contain phenolic compounds, flavonoids, and volatile oils
that effectively inhibit the growth of bacteria and fungi, It also slows down
oxidation processes, which contributes to improved food safety and
extended shelf life. In addition, a locally feasible and practical concept for

an active packaging system based on incorporating these plant extracts
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into suitable packaging materials has been proposed, as studies indicate
that incorporating these extracts into biodegradable polymer materials
may provide a sustainable and environmentally friendly solution for food
packaging, bolstering global trends toward natural alternatives to chemical
preservatives. This trend opens up opportunities for innovative industrial
applications  that support sustainability and food  security

strategies.
Keywords:

Urtica dioica, Artemisia spp., Mentha spp., antioxidants, antimicrobial

activity, active food packaging, sustainability.
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(Ling etal., hll gai ddle) Alalae/ iy 0.5-2.0mg.mL™"  Artemisia <y Jala
2021) Saaey Lol calaad) any 3202.MIC/MBC) scoparia ol
Gl Jlaadl i G (Lsse
Jyia
(Houicher 3y Ll ilalee 1%wWN - Jsily paliine zha
etal., all(TBARS)  Jatimha chul Je paldiie  Artemisia o« CHpan
2013) s Saall (ehh G Calsdl) Ja campestris 3lixs)
Ne Gpas (&l
1+3°C
(Sonker et calyyhadl) Loy Jaly i 200-300uL.Kg™!  Artemisia ) e
al., 2015) z ) S ol ganl) (8sexl) Jads i) nilagirica 33k
il ¢ o<l aSaall (eas)
(AFB1,0TA)

b Jladl) Cadanl) B sl o Alladl) 43igSa g (Mentha spp.) g g Liadll: Gl
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Allall 2813805 Aalea®Y ) Al <l Al dplaal) LI (e yael) a3l Jileadl

 Alial) Lay)

dny)g iy Cua o el 38 Caal e Adiadl 3hlal 3 (Mentha spp.) i
Slabpal) el oY) Gyl hlie dlld 3 Loy bl e ) Ysaas Lyl (o anbal
bl o) e da Lae (lids Lysa (& Sl 138 (e 48 )die Cile sane 2925 () Epaal)
dgalall leladin¥) Jsa land pelal LS laliall s3a Jals Akl 4adiy dadajll il 8
Ghlial b oyl Ddaal) aisan] (o 33 Lee Ll aadiy (gl g liadll of Lyysm

.(Khatib etal., 2021b) Juiaal) &Ll cld Adal)
bl Alasll qus )

sing bl 43y Gl o) g Ll il SlaasSl) (S5l Aaleiall Egaall bl el
Alsilall aailiad 8 € JSa aalis s clinslsn G L€l (e i i e
cily Gus ((Abdel-Hameed et al., 2024) hase ,52ad(GC — MS) Jilatl G,
Leasing A pula) GlLSHal ey cpaliiind) Jlea) % 99.86 Lkl cupll das

C N

« Trans—p-menthan-3—-one -Caryophyllene .Pjperitone Pulegone
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LS yally il ol sine Jumiy @lld g ecilys Saall Talia Taaly Ul gyl g Liall il jelay
sl Galiid) 580 sl duhy 8 L layslally bl el g @A e dlledl)
Ay b Ly a8l Sl (e desene 2 (Patel 6t al., 2021) @l g laill 3)5Y
A gale Alled ilialivinal) cjelal byl (el A3Lia) ahall Al s alyall Lo se LyaSyll
« Pseudomonas aeruginosa sz i\ allzd el cua eyl LyaSall ga dadss =
25-100) ox (MIC) V) Laiall 350 ad canglys Cum (Aspergillus clavatus
(Li etal., 2023) il duh cojglal Lain Lol saliadd) 438 ) iy Las (MG/mL
g;i) Jil (Minimum Inhibitory Concentration, MIC) a ¢l 5l gl o
GO ey @lldg (0.394 — 1.5 mg/mL) o sl Gua (J8 3805 4llad S
a3 Jiad alled] Lpudill ) o g clagia JS 8 Alladl) alsalls SlaasSH a5l
AT S Gty 4 B0l () s Lae (LaSill (golal) cLaall A Aygiy il ypas
WA Ciges dalal) 4slall clleall Jawt s echlinVly lisigul) Jia dysal)

Jg,asyll

aalsn Ly 3 Ll sme (ool g liatll il (e dgylaal) gl (ALl 3yl J<i

oda o V) g atal) syl ST e LAl ol ey Cus cdiidaglly dsbasl)

Ao o g 8 dadiye 3)ha Cilayal Alladll LS yall Giaday Syl by Callats 46y,

G5 Clasally dmed) dallad) 4 cide (Shoukair et al., 2024) Eps Al s

igigaal) (358 il gl Cranlis 288 . (aDAGY) 56 S it ) ool Lo o ppdaill (18 45 gual
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.wﬁﬂ
)y Aol

bl 3 o (i ) g ledl) il dpans Al U Bysaial) cluhall sl e Sl
Sl aliiadl o A el 38 A gyl e jall (e deladind vie L Tl aay
Cleyay cylaill Gyl aillae) die salall caad gl sala i jelat Y gl g ladll 3V
A LS caanall dppe el ciliy (f daii ol Cus il Byl e 49/Kg ) dos
& o Lee gl ALl ol Aygenll cdnall 3 Adlan) AN @) s 2Dl
i all any (i (lld aas . (Tourabi efal., 2024) asdsul) Gl e ailye (5 5ie
lealaiind 2ie 408 daw )il Lasi s 38 cmenthone 5 pulgone Jie cu)) & Ak
Gl sl il ag cadles WAL dgale Claalie (A 25 LS cAadiye Sy

A1) claiid) 3 4l die 35 Gl jall yans 58 5all 3 yhaall

AGREY) Cias B gadaill AL

W ellyy o JOU dalla e Calas Aadal gki 8 lady o) g liadll il aadin
s Ay 8 .Gl Kl Balas pallad Gl Ald dphe GlSH o gisg
pulegone Jaill S lls (gl g laill (gylaall Cuill e &3 (Shahdadi et al., 2023)
Sle clsDUall saa it g (fy5iSlly i) e de sian JOU dalla it ik
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eabu gie Agaall (mid Sl g 1-4%, 1 -

¢Aa g Saall @ e 6%
et SI/PEO
by e A
S 3sha
s
T3
PEO (1

LY Bia b clialy 4gaad) bVl

Gaplal) CLS el Lilagl) ailiadl) (e desana M 42Y) Bis & gl L) i
Agass sy 421 ol e Ugpad) cDlelal) pie of slay & delyy agas )
5 300 saliadll dpalall Yyl ity pailas EDG 3 ) o2 5yl Jias,
Al Al Glais cpaaall gy Adagyal Gl Lol ausY) CDlelss =€ e Jaxd
Uadie Dyso Tygnll LSl Giamy (5358 el jSaall sabinal) Gpalsll (lnls L ay sl
c il A et 8 ages Les ccalill Lpall o A ped) da8 SY gl
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Gyl oda cadags o) .(Dembinska et al., 2025) <y padlls aSisdll 3425l ye
e ) e J Aialy Ll Sy (0 0is8 L A2 Y) Jaia i 8 lacly Lig any
dadaill sl g jealaall DY) lllie o il Abilesl) ALadlal) dsall e

.EJ}.L“ ULG}
Sy Jail) Cidan) Aaliif aa Jalsall dglsa): Lals

Lozl Gl G alad) YY) jleaia) oSy ¢ (SA5 Jail) Colal) Akl ae praall (Bl b
Laiy caingn Gaend ol ¢)33)) £adla ALY adame 5l sl (sine pe delill ) Corgy
& (Ol ldia o Calill e Jia) dblo slaa s dpplaiin) Caillay  SA) Colanll Caguay
Sy il Judls laly Adal el G i) Alls Adhe miy Lo il sl
saliadly 5008 saliadll lpailadl Ll . (Jacinto-Valderrama et al., 2023)
@) & Lailly (adlly cpapill paliiie Jio DBLAl (e d8dall GlsSall Jiad by Saall
JsaS ol g Saall sail Anfia 53LS ¢ gan aladall dalef Jals dads LS Bac )y Ciladipe
(Aguiar Campolina ef al., 2023; il 2bd as lpaibad i dy)lediul

Shahdadi efal., 2023)

Sie) Jlaill ALE dypadsy cilisiias Jals cilaliidl o3a zad & dindadll Lalill (e
(eatand) DUl (Jyad) i e (PLA Jie dysis Slysad sl iDlallS deula il el
osal) Jane Qi) el LS yall LSy laifia W) 35 Cumy cgpemall cinllyl
ey e 5le . (Li efal., 2024; Westlake efal., 2022) wshll jalis g Sudl)
(Y€ 53 ¢l aal i) A5l e ) Al ilealiional) Jysat of s il el

b il aSaty sy Alladl) LSl ) L ey Y (Lelad Bl pe Gy ]
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LS ciaslia VMG aca dala g Soall aliaal) Ll Load 53 Jy (DY) @l
(Rahmani ef #uilly (el cilaliiua glll il a sk Glaiall Jeall @lld Ja
2 t5ae )y il )08 @i Appaall i3l o ) Load Adadd) A1 uisgal., 2024)
X Lea el (B o) daall (mid e 5ol gLl cuy o (pals asll
(AL-Fihan ef aiis iy S Alled <l Jadis Caglas Al (an gl o e 3511S)

.al., 2010)

Gl ae SA L] el et Al ciligdat) BT clyliall oda i olyal
b paliiud dlala 45h Gliga gsa A dypail s Ale] (JEA Jaus o 1adaiil)
Jrns oo 32080 igan o os Suall Jaal) g i) vie Lila 5l Tl 5 i5e iliSpay
Aghaall il s ALE G pandl &) Lo S o Lpeay selall Laib Gl Cadasl
e Glsie SalSie Sla iy ) iy edglal) calalitivall goal) Laliall iyl si)
Baan e omnll BN Sl (e Taie ety bl &8l Daal) 3y il
Glipkill J8 4ids (pas b paa )Y GlSieling AlalSiall A0l JSbell

)l de luall
Llaa gulatll S8 (S1g o Cilis AUl - ik avaca it Lwdls
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(Artemesia 2 (Urtica dioica) saydll laliiue aladiuly sty g kil

.(Mentha spp.) sxll ¢ Laills «SPP.)
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LA 853 Jlsha sl Dlea (a5 madlly Gapill :dealsia DLl o
(lle Ashy o bl pH) s alud e g i) de icuslaie L) e

chall Gl (he 538 50 Ay Bl o Linill Addiall A8 Jla

32



Ay el 5 Aoyl Antih o slal) Aluades e daaly Alaa

aaaf plia rdiald) 2026 pls 2 23l 48 Alaal)

Ly e il (colorimetric strip) (grar e e (Sapddaps A8 o
HeaY dalall (5 piadl o cllgiudl apn 8l (pally seball G sl

biza :\_\.\})ﬁ;\

(Eadaill AL08) Julasll dpdaly ) o Slail)-3

dabual) A8 gtimall e LI Higuchi z3gai jie adapad (e 1lSHall 3BUa) @
Sl e duy 8 has gl Gl Glulpn 8 z3sedl 1 Gkt & Cua
eSSl Jie ddaidis S yay Alaas ysiSy Jads e Wi e 4310 biocomposite
e Higuchi - =35a1) glliia) (eS SN (U] iy copelal Cum uilans i1 ]

:(Rachmina et al., 2024) Jle L) Jalas

2Dt
Mt = A CO T

D) Jalae D e Jdsl 585 Cp chagyall dalie 4 lgie myiall (Sl S M, Cu
dasiaall Jals
Boell bl £ 8 L) e

dc, J(®HA

d_tv = T — KiossCy — Kags Gy

Bgall ana Vocdag ) e (31l Jaza J (1) ceb&d\ Je ¢lsddl & Syl 3855 €y s
oy el e Sl o

33



Ldd A1 Cilas aUAL ) yB) and g (g ) pladll g padll g G il Claliiin gaibadd s dul 3
Llaa gadaill JuB <3

dN N Cs
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caslaially iasal) (S (e 3aaill (colorimetric strips |

awal)l Glaall dalic e Jala ST saaly dagpd rddle Glaie e GukiS
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Abstract:

In the context of searching for sustainable solutions to overcome the
seasonal nature of red beet, a dye rich in betalains, phenolic compounds,
and natural antioxidants was prepared from red beet using aqueous
extraction assisted by ultrasound waves. The extraction was performed on
ground and dried red beet slices at the beginning of storage and after six
months of storage. A full factorial experimental design with two levels was
used to study the effect of temperature (20, 31, 60°C), time (2, 40, 60
minutes), and concentration (2g/100ml, 10g/100ml, and 6g/100ml) on the
extraction process.The results showed that the optimal extraction
conditions were achieved at a temperature of 60°C for 60 minutes with a
concentration of 10g/100ml. Under these conditions, the concentrations of
betalains, phenolics, and antioxidants (DPPH) reached 78.259/100ml, 183
mg gallic acid/L, and 95%, respectively.The study results also showed that
a dye rich in bioactive compounds can be obtained from dried red beet
samples stored for six months at 5°C using the same extraction conditions
as at the beginning of storage. The dye content reached 73.25g/100ml for
betalains, 180 mg gallic acid/L for total phenolics, and 95% for
antioxidants.

Keywords: Red beet, Betalains, DPPH, Total phenolics.
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Ay 3 R-sq R-sq(adj) o am, R-sq R-sq(adj)
S 99.99% 99.96% el 100.00% 99.99%
Term Coef P-Value Term Coef P-Value
Constant | 66.1129 0.000 | Constant 60.4773 0.000
T 1.7194 0.001 T 2.7603 0.000
Time 1.7786 0.001 Time 2.9897 0.000
Cc 8.9879 0.000 C 9.8723 0.000
Txtime 0.6726 0.007 Txtime -0.4828 0.007
T<C | -0.4181 0.018 TxC -1.8572 0.000
timexC | -0.1144 0.184 timexC -1.3833 0.001
TxtimexC | -0.4869 0.014 | TxtimexC 0.8778 0.002
Ct Pt -0.675 0.025 Ct Pt -0.2462 0.088
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G0l 40 90% 5 60.39% chn Cmglii 2l (o jeal)

Ol (e el A 229116 % 5 53.52 % el A 5aad (3383 amy aaill dpuilly Ll
s iy DPPH 30,89 Glalian HLAY Jlanyl dalail) i (4) Jsaall ekl
2y oA Ay xie DPPH e 2yl Cagyla 58l laiad mhan (7) 5 (6) odsal
Gl e el i

oadlaiud 3. S 3 3 a (60—40) 3))adl Cilays Craa bl ¢ adlainl) dulee Blas s
13 DPPH% sl mils awad o Glag) (uSadl Las A5kl LA (e 30 53l) LSl
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[16] 4be (a5 o)l

(P < 0.05) (5t dic Alian) AV 135 Uage S clyiall 56 o ol cjelal a8
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%DPPH | %DPPH C T Time ayaal
S T | W G| (A100) | () | )
oyl

54.41 60.39 2 20 2 1
61.46 | 67.82 2 20 60 2
53.52 61.49 2 60 2 3
70.29 75.46 2 60 60 4
61.46 68.59 10 20 2 5
72.25| 78.14 10 20 60 6
67.82| 73.21 10 60 2 7
91.16 95.00 10 60 60 8
68.33 72.21 6 40 31 9
68.33 72.21 6 40 31 10
68.59 | 72.21 6 40 31 11

(%DPPH) sl gaall Lai Allad jLid) 3 (3) Jsan

ea¥) 05l drua
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DPPH=54.97+ 0.1681 T- 0.0403 time+ 0.890 C+ 0.002205 Txtime+
0.00601 TXC + 0.00144 timexC + 0.000307 TxtimexC
+0.031 Ct Pt (3)
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32uSY) Claliae HlaaY Slasyl diaill (4) Jsaal)

.y e R-sq(ad) - R-sq R-sq(ad)
oAl i %99.61 e 100.00% 99.98%
Term Coef P-Value Term Coef P-Value

Constant 72.513 0.000 | Constant 66.5463 0.000
T 6.592 0.001 T 7.2438 0.000

Time 3.777 0.003 Time 4.1512 0.000

C 6.223 0.001 C 6.6262 0.000

Txtime 2.348 0.007 Txtime 2.7837 0.000
TxC 1.243 0.026 TxC 1.2887 0.002
timexC 1.592 0.016 timexC 2.1662 0.001
TxtimexC 0.713 0.073 | TxtimexC 0.3538 0.022
Ct Pt 0.031 0.944 Ct Pt 1.870 0.003
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w TPC TPC C T Time dayail)
e G | (MGGAYY) | (B100f) | (¢) | ) s

(mgGA/1)
110 112 2 20 2 1
175 177 2 20 60 2
140 142 2 60 2 3
111 112 2 60 60 4
140 142 10 20 2 5
135 140 10 20 60 6
164 168 10 60 2 7
180 183 10 60 60 8
142 165 6 40 31 9
142 165 6 40 31 10
140 165 6 40 31 11
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¥l il dxua 8 (TPC) eVl laal it (8) J<al

TPC=84.06+ 2.4698 time+ (0.8810 T+ 4.530 C- 0.05302 timexT- 0.
26509 timexC- 0.02457 TxC + 0.006034 timexTxC - 2.667 Ct Pt

)
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D358 Axual TPC e dlain) Jag i il duhal Llaiul) mhau(10) IS

TPC jlaay¥ Alasy) Jidas (6) Jsaall

R-sq R-sq

A:jj 99.95% | R-sq(ad)) 4:: 99.95% | R~sa(ad)

99.74% 99.74%
Term Coef P-Value Term Coef P-Value
Constant 147.000 0.000 | Constant 144.375 0.002
T 6.000 0.005 T 5.875 0.003
Time 4.250 0.009 Time 4.375 0.005
C 11.250 0.001 C 10.375 0.009
Txtime -9.750 0.002 Txtime -9.125 0.002
TxC -2.750 0.021 TxC -3.125 0.002
timexC 13.000 0.001 timexC 12.875 0.002
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Studying the effect of adding quinoa flour in the properties of samoon

Heba Shatour !, Mohamed Masry?, Sharif Sadeq >

Abstract

Bakery products are among the most widely consumed staple foods;
however, their limited nutritional value necessitates the search for natural
sources to enhance their nutritional composition while maintaining
acceptable baking and sensory properties. Accordingly, this study aimed
to evaluate the effect of adding quinoa flour at different levels on the
physical, chemical, and sensory properties of samoon during storage.
Samoon fortified with quinoa flour at levels of 5, 10, 15, 20, 25, and 30%
was produced and compared with a control sample, and the effects of
fortification and storage for seven days were investigated. The studied
variables included moisture content, water activity, ash content, dietary
fiber, hardness, loaf volume and specific volume, vyield, color
characteristics (L*, a*, b*), in addition to sensory evaluation.

The results showed that increasing the level of quinoa flour led to a
significant increase in moisture content accompanied by a decrease in
water activity, indicating enhanced water binding within the internal
structure of samoon and improved stability during storage. Ash and dietary
fiber contents also increased with higher quinoa addition, with no
significant changes observed during storage, reflecting a clear
improvement in nutritional value. Conversely, samoon hardness increased
with increasing quinoa levels; however, the control samples exhibited the
highest rate of hardness increase during storage due to starch
retrogradation. Color analysis revealed a decrease in L* values and an
increase in a* and b* values with higher quinoa levels and longer storage
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time, indicating increased browning as a result of Maillard reactions and
the presence of natural pigments in quinoa.

The study concluded that fortification of samoon with quinoa flour at
moderate levels (10-15%) represents the optimal option, achieving a
noticeable nutritional enhancement while maintaining acceptable baking
and sensory properties, whereas higher levels (>20%) negatively affected
sensory acceptance and loaf volume due to weakening of the gluten
network.

Keywords: Wheat flour, Quinoa flour, Flatbread, Firmness, Baking yield.
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Study of the Effect of Certain Towel Fabric Properties Before and
After Dyeing on Absorption characteristics
Abstract

Towel fabrics (terry fabric) are considered among the most important
applications of pile fabrics, as they can be used in bathrooms, sports,
kitchens, beaches, and others, due to their high water absorbency.
However, studying the absorption properties of towel fabrics remains a
challenge because of the special pile structure of towel fabrics, which
causes clear variations in surface and structural properties.

In this research, the factors affecting the absorption—related properties of
towel fabrics were addressed, and the effect of changes in yarn density
on the absorption properties of these fabrics before and after dyeing
processes was studied. The results showed that dyeing processes
positively affect towel fabrics (terry), leading to a clear improvement in
absorption properties compared to undyed samples, in terms of: static
absorption, dynamic absorption, surface absorption, and liquid transfer
rate. It was also shown that weft yarn density significantly affects the
absorption properties of terry fabrics as well. It was found that with an
increase in weft yarn density, the percentage of static and dynamic
absorption and the immersion time increase. Consequently, controlling
these variables during manufacturing will contribute to designing products
that meet users’ needs more efficiently.

Keywords: Terry fabrics, static absorption, dynamic absorption, Dyeing.
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