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Table 1- Total phenolic compounds and ICs, of essential oil from rose water production residues

1Cso(il/T)

Total phenolic content (mg gallic acid/ml essential oils)

Essential oil from rose water production
residues

82.5+3.2

110.55+8.5

owlw! oo grcdale DPPH 3151 J6Gal, 51 (6,550 swoyd =Y Jouo
Table 2- Percentage of DPPH free radical scavenging from different concentrations of essential oil

Essential oil (pl/l)

DPPH free radical scavenging (%0)

50
100
250

500
1000

35.8%+1.4
58.7942.2
69.6°+1.5

81.5°+2.7
92.4°+1.8

* Numbers with different letters are statistically significant (P <0.05)

! Sabouraud Dextrose Agar

2 Minimum fungicide concentration
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Table 3- Anti-Bacterial effect of essential oil from rose water production residues against Staphylococcus aureus and
Bacillus subtilis

Staphylococcus aureus

Bacillus subtilis

Samples MIC (ug/mL) MBC (ug/mL) MBC/MIC MIC (ug/mL) MBC (ug/mL) MBC/MIC
Essential oil 2507 500° 62.5° 62.5° 1
Streptomycin 31.25° 31.25° 15.625° 15.625" 1

Penicillin 0.97° 0.97° 3.9° 3.9° 1

# In each column, Numbers with different letters are statistically significant (P <0.05)
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Table 4 - Anti-Bacterial effect of essential oil from rose water production residues against Aspergillus flavus and
Aspergillus parasiticus

flavus Aspergillus

parasiticus Aspergillus

Yo

SRS 30 |F 6 arriv ] @ (o3 [ e[ Sfead [ emyo g

Samples MIC (ug/mL) MFC (ug/mL) MFC/MIC MIC (ug/mL)  MFC (ug/mL) MFC/MIC
Essential oil 15.625" 62.5” 15.625° 31.5° 2
Streptomycin 15.625° 31.25° 7.8 15.625° 2

Penicillin 62.5° 125° 31.25° 62.5% 2

# In each column, Numbers with different letters are statistically significant (P <0.05)
sleog)s Gl b4 Jeb oSS Gl S
hial Jlal oiSly Lame > 39250 JeuSg)in I ol AW puilw! ST ST cyllad -
@ gl Js a ol gl 4 e CSW

clale o oad ()i b GBI G5 (WS ke
OlS 5 ol b Gesliue ) laojlas o o il
oy g s blize b g Jgb S5 g o) Jotb
Shahdadi et al., 2021; ) w,b sl JKal, Sl
(v+Y\) Fatahi 4 Alizadeh .(Ghorbani et al., 2018
Slonsy S5l cdls 5 Jlb oS adlas
oo J5 Cumox Y (65O g bl 51 ol B
1y ol5T la JSGnly Gls aoys o oy g (Byd bl
Caody pdlie | oS a8 W30S )15 Mo > VW=V
oo oliwe 530 Gladlas (> g b imgh ) ol
U5 el dilie (glaaiges DPPH alj1 o,
M5l e YAAY-AY/E adgacme 4D (gdewe
b b L &l &5 (Dehghan Bidgoli, 2017)
D9
AVID byl il 1Csp s pobs addllas o

ohKea g Mohamadi islesl 5 g s p yidg,See
cbale 3 DPPH bl Jooly 51 (S95,055b ey (Y+))
duwlio )3 4539 Mo D OY/A L ply g Jio o p)S Lo O
(Vo) ohySan 5 YaSSA gy yidin jlows pols 3uiss b
Y10 sgis 1y (S sl (gaeze 5 uilwl 1Cs0 )50

05 b Sl 5 s diznj 5 adlln (1555
Gy Casl oais pnl (6, 5O A ol uill
(o JS G5 ulul o) 5 cilisee il
P.iledged oyl cglate Iy wolwl Jod luS 5 liee
3 ol s bl J3i8 S 5 (liwe 3l g
H el SIE 25 ke MVe/00 (SO
e 5 Mohamadi adlbs ;3 el sty (il
ae J5 ilel IS Iy LS5 i (V1Y)
S &85 SIS Dges 5 (g £ ¢ p)S (e YVIF
5 Dehghan Bidgoli .cuwl sl iagh jl s
L1y oo J5 (Jgid a5 e (V4OV) oy Sen
—VY+ odgae 55 calise 23368 £45 g )bl (sla o,
IF ke Sl o p)S ke 11D
S35yl adllas > Jgb LS5 oliee &5 Wdges
2 g ol adles (B8 )ll) ol 2> e &
SlS bl S J5 iS5 ol S0 slasllas
255y il SJE Joleo )5 Lo YYV/OF saee S
.(Gokturk and Baydar, 2013) >4 d5e5 i3 )59
Bl oy bl clale (oli8l b adlles opl o



G JF s Luilol (S5 0s g b mSls o o] 5T Sl oy

clld (YooF) o )Kea 5 Ozkan glasdllas o
S5 5 ojl S5 IS elbolas ol Shas
I g b ade 1) (dazme JS 0dd (655 il
320l L bl ol Lol H1)3 ey 3590 lae S
A e e QSlas cuols ojlac o
5s] rosS5Spllin] dlax 3l aalllas 350 (slas S,
W15 GUES ppTpr gl 9

Lo ol gl b o (Y4)F) o, o Shohayeb
S 008 pp b leme 5 (2 )B0S g (295
S Sl piin Comlas godind (LI (iagh @l
@ Cand e )5 lagySh b alie ) Cute p)S
MBC 4 MIC oliy] aslllas ;5 .39 gdaseo JS il
wosbeol slogySh s gaeme 5 il
9 Ao p e Sl Vg N0 S 4 el
2SS Yo VO cuiga pushsl uspSplslis
Glome 5 ilwl (g)loe &Il pizmen gy o
porkw 2 g sz esbipe] GBS A
(Y'\c\) u‘)&"-"’ 9 Gholami ..é saalie fa};}}//
bl ojlas SaS e cdale Jslas o8 ol L
b ooyl dealpS oo VO lie 4 glee S5
2336 audllae 390 (6,3l 4 Cams oo J5 ol 0jlas
s Mohammadi .culedg (09)She Ao Cuols
S5 olel 2bpSlas el (owyn 0 35 ohlSen
S ool e gdlle jlab il e p)S e
5 oshsl sSealliu il e gaae
GNP e YOIV 5 V10 iy & |y (L
W2,8

Gloowo 5 uilwl &S ol lis Liegh SO o
5555 skdli] osySh ply > k) olee ]
Fiss sS85 pupi ey t] pogSsSslSlis] < yusys]
9 Sl S bl (izmen iy kg uphact 9
cosbin] gl ply Aoy BB ewss
VW035.5MBC g MIC) il Lyils” 5 sl i
ot Sign I Pl & () Lol p 59,5
Ghavam et al., ) >¢ (i deo/p,5 9,500 VYO d915)

L odwlie &5 S B)IS e eSS
29 55 Hlww BHA (o5 Sl 51

Mardani Nejad o Khademi . iagh G0
clle g (ghome J§ SIS S5 (Jgib lgiee (V410)
WIA e 54 DPPH 5l51 (ola JGal, 2o yd 0+ Sl
9 Wy SWS (g p)S p Al SIE Jolae p)S e
b g olial adlas )3 29 yid o 2 p 59,800 VOPIVY
il DPPH ST JIG6aly jle duoyd cdaleyil3él
b
—4 0ad (£ S bl SIS g 056 S WS ST
dLmo)La.c Oﬂ] flu"u;’ Voo clale 3D Adgs diges P)§
5 YO/AY g4 DPPH ol s, Cls sy
056 S 5 oylac oy LS o)l ol g Ao > VF/DY
o)La.c L Cuwd (Sl dlMS‘@j Cled Lgl)b
D92 (555 eilol 28 ) an SIS

P el AW bl e Sees Collad -

SN

xS §) Jols Alis uill ol imgy 5
0SSt b lis 0gs 5l (s )Bus 5 ol shas el
bl (25885 5 b yShas Gl aie ) gk
1 Lol uslonss yiie (£, SN I Jols clrosilagdly
B owlel o &8 cwl odds o)l e Silasdsd
ueled Wlgs o a5 W0 dgng (gausie SLuS ) (sdesme
Sy ol aler jh sl il B g Seers
sbgrme  (sySbas) g 4 oy
My posliase & 2log Bas g SSas 5 5 8has)
srSbas) "oy Clp sl bl (a8 s
0y o jl g s Sl ad) oaiiS)lee) JSUI sl Juté
e p35 5 Cute p)5 SpuslyeSe il )3 g B
Rao et al., 2000; )>)S" o )Lil 0,ue 5 (ol Jied Hlusss
ool (2,Bus all uen (Babu et al., 2002
Bogeas) Jb ClSy 4 bgpe Slgie (sdoa [
.(Halawani et al., 2014) .ib JJl) wlo

! Citronellal 2 Citronellol 3 Geranial

4 Geraniol % Neral ® Nerol

€ "ON / 6T "[OA / 220 J8Wwing / uoinN % ABojouyda L poo-

Y

369 37 F 6 arre [ @ (o3 /e o [ oerfa |




€ 'ON / 6T "IOA / 220z Jowwns / uoinN % ABojouyda | poo4

Yy

| e (o3 /e loa¥ [ ernfa g

v

#6 ey

s8¢ vy

Gholami, S., Rahimpour Jahani, H., Abadi
Bakhsh, N. & Besharti, R. (2019). Antimicrobial
effect of different extracts of Rosa damascena on E.
coli. Journal of North Khorasan University of
Medical Sciences, 11 (3), 1-4[In Persian].

Gokturk, N. & Baydarb, H. (2013). Phenolic
compounds, antiradical activity andantioxidant
capacity of oil-bearing rose (Rosa damascena Mill.)
extracts. Industrial Crops and Products ,41, 375-
380.

Halawani, E. M. (2014). Antimicrobial activity
of Rosa damascena petals extracts and chemical
composition by gas  chromatography-mass
spectrometry (GC/MS) analysis. African Journal of
Microbiology Research, 24, 2359-2367.

Khademi, S. & MardaniNejad, S. (2015).
Investigation of antioxidant activity of some dark
rose plants as a substitute for synthetic antioxidants
in food industry. Food Science and Nutrition, 12
(2), 40-33[In Persian].

Mohammadi, S., Hosseini, P. & Faizi, S. (2019).
Investigation of antioxidant and antibiotic
properties of Golmohammadi essential oil, the 2nd
Annual Tabari Student National Congress and the
22nd Annual Congress of the Student Research
Committee of Mazandaran University of Medical
Sciences, Sari[In Persian].

Nikajima, J., Tanaka, I., Seo, S., Yamazaki, M.
& Saito, K. (2004). LC/PDA/ESI/MS profiling and
radical scavenging of various berries. BioMed
Research International, 12, 241-247.

Ozkan, G., Sagdi¢ O., Baydar N.G. & Baydar,
H. (2004). Antioxidant and Antibacterial Activities
of Rosa Damascena Flower Extracts. Food Science
and Technology International, 10(4), 24-32.

Rao, B. R. R., Sastry, K. P., Saleem, S. M., Rao,
E. V. S., Symasundra, K. V. & Ramesh, S. (2000).
Volatile flower oils of three genotypes of rose
scented geranium. Flavour and Fragrance Journal,
15, 105-1009.

Shohayeb, M., Abdel-Hameed, E. S., Bazaid, S.
A. & Maghrabi, I. (2014). Antibacterial and
antifungal activity of Rosa
damascenaMILL.essential oil, different extracts of
rose petals. Global Journal of Pharmacology, 8(1),
1-7.

Kodori, M. R. & Tabaei-Aghdaei, S. R. (2007).
Evaluation of flower yield and yield components in
nine Rosa damascena Mill. Accessions of Kerman
Province. Iranian Journal of Medicinal and
Aromatic Plants, 23(1), 100-110.

Yassa, N., Masoomi, F., RohaniRankouhi, S. E.
& Hadjiakhoondi, A. (2009). Chemical
Composition and Antioxidant Activity of the
Extract and Essential oil of Rosa damascena from
Iran, Population of Guilan. DARU, 17(3), 175-161.

Yousefi, B., Qasempour, H.R., Yousefi, B.,
TabaieAghdi, S. R. & Jaymand, K. (2016).
Investigation of diversity in chemical compositions

Gtame JS il lySl s el )y (2021
ade S il Llojl b il bls

olisogigw o wshysl usSeSslslin] ( Lluiy il
ao cullsd dl)b uM.ZL»l O.).\ as” ol uL*“ /)}u)})f/’

MSbi e ruphisl (psSsTpllis] e p (93b5 (295
.(Andogan et al., 2002)

35 4o

A& bl a8 by lis Giaghy cpl bt IS sk
23yl o plsie & oo S (5SS 5 o>
b (S OW Cario jd oolaiwl W wluls 5 Ll
SRS oy 4 (9SSl el
5 el GlaggYsed d Nlg o 5 cuwl (aulio
2y Modgu 03518 S gl 4 29> slagley
255 58 oola!

&lo

Alizadeh, Z. & Fattahi, M. (2012). Essential oil,
total phenolic, flavonoids, anthocyanins,
carotenoids and antioxidant activity of cultivated
Damask Rose (Rosa damascena) from Iran: With
chemotyping approach concerning morphology and
composition. Scientia Horticulturae, 288, 1-14.
Alizadeh, Z. & Fattahi, M. (2021). Study of active
compounds and antioxidant activity of essential oil
residues and pollination of 24 Mohammadi flower
populations in East and West Azerbaijan: By-
product. Journal of Plant Research, 26 (2): Online
Publishing [In Persian].

Andogan B. C., Baydar, H. & Kaya, S. (2002).
Antimicrobial activity and chemical composition
ofsome essential oils. Archives of Pharmacal
Research, 25, 860—4.

Babu K. G. D., Singh B., Jushi V. P. & Singh,
V. (2002). Essential oil composition of Damask
rose (Rosadamascena Mill) under different pressure
and temprature. Flavour and Fragrance Journal 17,
136-140.

Dehghani Bidgoli, R., Abdollah Pour, Z. &
Akhbari, M. (2017). The effect of two irrigation
methods and two types of fertilizer on phenolic
compounds and antioxidant activity of rosemary
extract. Journal of Medicinal Plants
Ecophytochemistry, 19 (3), 13-1[In Persian].

Ghavam, M., Afzali, A. & LetiziaManca, M.
(2021). Chemotype of damask rose with oleic acid
(9 octadecenoic acid) and its antimicrobial
effectiveness. Scientific Reports, 11, 1-7.



G JF s Luilol (S5 0s g b mSls o o] 5T Sl oy

of essential oil 25 Mohammadi flower cultivation and Aromatic Plants Research, 32 (1), 114-98[In
cultivated in  Kermanshah  province using Persian].
multivariate statistical methods. Iranian Medicinal

€ "ON / 6T "[OA / 220 J8Wwing / uoinN % ABojouyda L poo-

YA

369 37 F 6 arre [ @ (o3 /e o [ oerfa |




Evaluation of Antioxidant, Antibacterial, and Anti-Fungal
Effects of Rose Water Production Residues Essential Oil

S. Khorasani ®°*, F. Shahdadi

# Assistant Professor of the Department of Food Science and Technology, Faculty of Agriculture, Shahid
Bahonar University of Kerman, Kerman, Iran.

b Research and Technology Institute of Plant Production (RTIPP), Shahid Bahonar University of Kerman,
Kerman, Iran.

¢ Assistant Professor of the Department of Food Science and Technology, Faculty of Agriculture, University of
Jiroft, Jiroft, Iran

Received: 5 December 2021 Accepted: 2 January 2022

Abstract

Introduction: Damask rose is one of the rose species belonging to the Rosaceae family and
its scientific name is Rosa damascene. Various products are prepared from Damask rose,
including rose water, essential oil and perfume. In this study, phenolic compounds, anti-
radical, antibacterial (against Staphylococcus aureus and Bacillus subtilis) and anti-fungal
activity (against Aspergillus flavus and Aspergillus parasiticus) of the essential oil obtained
from residues of the rose water production were studied.

Materials and Methods: Phenolic compounds and antioxidant activity were determined by
Folin- Ciocalteu and DPPH free radical scavenging methods, respectively. The antibacterial
and antifungal effect was tested using the serial dilution method to determine the Minimum
Inhibitory Concentration (MIC), Minimum Bactericidal Concentration (MBC), and Minimum
Fungicidal Concentration (MFC).

Results: The results showed that the amount of phenolic compounds was 110.55 mg gallic
acid/ml of essential oil and ICsp was 82.5 ul/l. By increasing the concentration of essential oil,
the percentage of scavenging of DPPH free radicals increased and the concentration of 1000
ppm of essential oil had 92.4% of free radical scavenging activity of DPPH. In case study of
anti-microbial properties, it was found that it has an inhibitory effect on Staphylococcus
aureus and Bacillus subtilis, but this inhibitory effect was much less compared to the two
antibiotics streptomycin and penicillin. The essential oil also had a good inhibitory effect
against Aspergillus flavus, which is equivalent to the nystatin and much better than the
fluconazole, and had inhibitory effects against Aspergillus parasiticus. Inhibition is twice that
of the antibiotic fluconazole and half that of the antibiotic nystatin.

Conclusion: In general, the results of this study indicated that the essential oil of rose water
production residues, which is a by-product and waste, has good antioxidant and antimicrobial
activity and can be used in various food formulations.

Keywords: Antimicrobial Activity, Antioxidant Activity, Essential Oil, Rose Water Production
Residues.
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