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Antibacterial and antioxidant activity of rose extract according to
the extraction method
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oYl 2&59] o878 BUPIYS FE2EY 4
Az, 7MY 19E, pH, & FHEE SFoIRlH FEES SHRSE o8t 7]'?}7]'05-?%(Water
Autoclave Extraction, WAE), 338 Zt&(Water, Reflux Extraction, WRE), 221}53%(Water, UltraSonification
Extraction, WUSE)Z 70 % o€ ] St 713795 Z&(Btanol, Autoclave Extraction, EAE), ﬂv%‘z}—z,—g
(Etanol, Reflux Extraction, ERE), 2235%(Etanol, UltraSonification Extraction, EUSE)® A|% 3}t 4=
9] A% ERE7} 31.53 %& 7P =4 & ia]”ﬂe g GAE/g)-> ERE7} 323.80 mg GAE/gl & 71 %—T?}’Q
H, & Ze}R 0]t =Kmg CE/9)% ERE7} 40.45 mg CE/g22 7} &9t} DPPH radical £7%(mg AEAC/g)
<2 EREZ} 519.71 mg AEAC/g2 & 7} w2 &S ¥ oH, ABTS radical £7%5(mg AEAC/g)= ERE7} 600.41
mg AFAC/gC & 7Pt =2 248 it 01%@14 7% E. coliol tsf| g+t &40l YehtA] ggkon, S. aureusel
oA =2 P &S HEHHAT. A2 WAEF 13.93 mm=Z 7MY &+ E4d0] S<otatt. uhatA FE8-93t
71 945t A4S a9 UERd o] ejeldblo] 70% olghe 3Rzt =Z(ERE)O] HH 9] &2 FF o,
An] 2259 FAEE T Fgo] Rl wet AF 9 SPFE A4 o]87Hs3E UERT

Abstract In this study, the availability of pretty velvet rose extract using different extraction methods and
solvents was evaluated by measuring the yield, antioxidant capacity, and antibacterial strength of each
extract. The extracts were prepared using water autoclave extraction (WAE), water reflux extraction
(WRE), and water ultrasonic extraction (WUSE) using distilled water, and ethanol autoclave extraction
(EAE), ethanol reflux extraction (ERE), and ethanol ultrasonic extraction (EUSE) using 70% ethanol. The
yield of ERE was the highest at 31.53%. ERE showed the highest total polyphenol content (mg GAE/g)
at 323.80 mg GAF/g and the highest total flavonoid content (mg CE/g) at 40.45 mg CE/g. The DPPH
radical scavenging activity of 519.71 mg AEAC/g and the ABTS radical scavenging activity of 600.41 mg
ABAC/g was also highest with ERE. No antibacterial activity was observed against E. coli, and high
antibacterial activity was shown against S. aureus. WAE displayed the largest zone of inhibition of
13.93mm suggesting excellent antibacterial activity. This study confirms the antioxidant and antibacterial
power of the rose extract. The ERE showed antibacterial activity and the best antioxidant effect and can
be considered suitable as an optimum extraction method. The study also shows that rose extract could
find a place in the food and cosmetics market.
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B st S8HAQ1 o] i EokA =
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oxide anion(O2), hydroxyl radical(-OH), hydrogen
peroxide radical(-OOH) &°] 3=t ol&2 =2 3}
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olE| 3 Qlehg]. 1 F ZeEdl 50| A9 U
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U GuSE Y AT Frleld A e Selu)
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24& 7R, AA Zu)7F BHA(butylated
hydroxyanisole) 2t} 1084 o &2 FAatstdo] 9l
< ERIFH10]. E3L APSFEEL 1559 HHEH 2ot
Bacillus, Staphylococcus, Yersinia, Enterobacter,

=3

Enterococcus, Mycobacterium, Salmonella,
Pseudomonas 5°l t8f] FHaTE 7RG Hi1E
o] ItH11]. E3H £[12] 52 2 Arl(Rosa hybrida)
359 ASEtol digt I &4 A+E B9 A
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511819
FE1
ig. 1o] Uttt dgts 559 4% 2N E
goll 70 % oleh& 250 mL& 718t SRS 352
AR 10 goll 74 250 mLS 7Fekqith
217} 714783 & (autoclave extraction, AE),
RE).
(ultrasonification extraction, USE) W'HO 2 A|Z3}
Aot 7I7HEFE2 autoclave(chang shin science,
Korea)g ol-&sto] 121 TolA 158 &<t FE5H4Th
AR BT 8uiE Y2 870 ¥4 §
Z5to] Heating mantle(MS-DM607, MTOPS, Korea)
2 75 ColA 3A7F 5%t F&019lth. 250552
o3 guiE &7lo dol 40 kHz9 2%
(UCP-10, Jeio tech, korea)oll4l 35 Toll 2417t &<t
FE5IAT HFH R FEE2 THRTE o8 I
7t83&(Water, Autoclave Extraction, WAE), ¥+
WZF2Z(Water, Reflux Extraction, WRE), 213
Z(Water, Ultrasonification Extraction, WUSE)™}
70 % ot o83t 7I1947185%(Etanol, Autoclave
Extraction, EAE), 2FF¥Z5Z(Etanol, Reflux
Extraction, ERE), Z235Z(Etanol, Ultrasonification
Extraction, EUSE)Z AX 3}ty 1 & S5, &
WRE, WUSE, WAES} 70 %ollgr2 3% ERE, EUSE,
EAE % 6709 BEE Z+2ZF 200 meshZ ojxgt & ofz}
Z](advantec No.2, Toyo Roshi Kaisha, LTD.,
Japen)=2 Yol st A 3HbsE71(N-1000,
Eyela, JAPANYE AR&SHo] 5%3taL -80 TolA ¥t

N

i

10

1
=P 72 Z(reflux  extraction, Zou==

S

P
T

Lo

=z

B

T =AA%7)(FD8508, Ilshinbiobase co., Korea)Z
ol-gste] FAZAZSI BT AEHE -80 TolA st

BIA AR AT,

729 AE 5%
Y59 AETF| gt

A= FEET AEE Y=91.8,
x=0.3136, y=0.3196(L=96.73, a=0.08, b=1.91) %<
FEUMEos HAH MLEA(MINOLTA, CR-300,
Japan)E AR&sto] &3ttt Hunter scaleo] 2Jgt
L(lightness), a(redness - greenness), b(yellowness
- blueness) &2 £7431% 1, Chroma value= o9

Aol o8l &St ATH19).
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Chroma value = v a’ + b

24 7188 1Y 2 2 pH FH

pH £7%2 pH METER(FP20, METTER TOLEDO,
Switzerland)E °l-&5to] APt ¢ FE2ES 33 W
B SAoplh 7Hed 1ER T 2EIGEA(PAL-
@, ATAGO, Tokyo, Japan)& AF&3] 33] HHE: =35}
o] °Brix %= YERUct

3

25 sz
G disc diffusionH o2 H7FFATH20]. +
F= E.coli ATCC 25922, S.aureus ATCC 65389 2
& AEStSith 449 #FE AR HieFsted
10 ml tryptic soy brotholl Zt &5 1 #igol& H3l
AET T 37 TolA 24A1ZF vieFste] 2493 AlXint.
mueller hinton agar(Difco)°ll Z+2+9] « &4 100 uLE
Folo] Wity HEog FUdsHA "Xk BdH 8
mm(thick) paper disc(Toyo Roshi Kaisha)E Bi#]
ol &1, 2t FE2ELS 100 mg/mlZ 50 ul 7}t
ERAIZIAL AZST) 37 ColA 24417 ¥l 3 disc
919 clear zone?] A7 (mm)& S75te] BlwstTh

p

ZaEL0[C B

.6
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POP, Mecasys Co., Korea)E °]-&3t% 750 nm T+
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mLE &gt ARo4 683 BEAIZI & 10%
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| exfraction |

| pretfy velvet |

sthanol extraction

(sample 10 g 70 % ethanol 230 mL)

extraction of distilled water
(sample 10 o distilled water 250 mL)

autoclave extraction
(autoclave
121 °C, 15 min)

reflux extraction
(heating mantle
75 °C, 3 h)

ultrasonification exfraction
(ultrasonic water tank
35 °C, 2 h)

| vacuum filtration I I

vacuum filtration | |

vacuum filtration I

| vacuum evaporation | |

vacuum evaporation | |

VaCULTl avaporal:ion I

| Freeze drying | [

Freeze drving

Freeze drving |

- water autoclave - water reflux - water plirasonification
extraction(WAE) extraction(WRE) exraction(WUSE)
- efangl autoclave - efanol reflux - efanol ultrasonification
gxtraction(EAE) gxtraction(ERE) extraction(EUSE)

Fig. 1. The procedure for extraction from pretty velver flower.

hydrate (Sigma-aldrich, USA)E =2 3|45k
HEFFAE F4Jote] catechin equivalents(mg CE/g)

= skl e

2.7 DPPH 2 ABTS radicla AHs =4
DPPH(2,2-diphenyl-1-picrylhydrazyl)ol st

radical £752 DPPHY] &= o]8st] SA51%]
tH23]. A& 1 mLell 0.2 mM DPPHE(99.9 % ethyl
alcoholell &3f) 9 mLE 7Fokal 1027t £33t & A2
Aol 1087t BFSA]7]AL spectrophotometerE ©|
519 517 nm T4 SFEE SFSHct T
XFOZE Ascorbic acidE ol-8sl¥oH, srEZ
sk BEFAS AMdSte]  Ascorbic
Equivalent Antioxidant Capacity(mg AEAC/g)Z &+
Absto] LERyiT
ABTSI2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)]ofl TSt radical £7%52 Ku 512419
WS A5 #igsto] ST 7 mM ABTSS} 2.45
mM potassium persulfate® FF == Z3loto] A
291 FAofA 12~16A17F B<L WAI5te] ABTS'E F4
A7l % 734 nmelA &35 gkl 0.800+0.200] A

acid
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FHTE ARESEe] 3146tk A& 0.1 mLol ABTS
reaction Eg& 2.9 mLE H7Ioto] £ F 4204
1087t ¥Hg-A17] TS spectrophotometerE 0|83}
734 nmolA EBEE S35t ABTS radicalaA
AL FAHZRTOCZ Ascorbic acidE ©]-8oF o,
Lol 3|45ty BERTAL AAEA] Ascorbic acid
Equivalent Antioxidant Capacity(mg AEAC/g)& ¥t
Absto] e

2.8 A

oE AL 33 ot vhE AFE AlFsilen,
Aojz A= SPSS (Statistical package for the
social science 18.0) programZ A5t Duncan’s
multiple range testE AAISIATE SAZF 4 AF
2 p{0.05 =014 RAF tolE FRIsk3ith

3. Z1 U 1
31 48 Y Mg
F&YS eld Zelem Jole] 58 L ATt
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Table 1. Yields, and Hunter’s color value of pretty velvet extract with different extraction methods.

Yields Hunter’s color value

Sample ® (lighfness) (redfzess) (ye]/ofv ness) Chroma value
WAE (121 T) 2417 + 5.35® 43.97 + 0.35° 22.73 + 0.10° 10.04 + 0.73° 24.85 + 1.30°
WRE (75 C) 22.83 + 2.45® 31.83 + 0.49° 28.05 + 0.53" 1.47 + 0.13¢ 28.09 + 0.52°
WUSE (35 ©) 19.17 + 3.64* 28.29 + 0.40° 31.07 + 0.43¢ -1.11 # 0.09" 31.09 + 0.43°
EAE (121 ©) 15.23 + 5.71° 32.31 + 1.33¢ 29.51 + .020° 0.30 + 0.19° 29.51 + 0.20°
ERE (75 T) 31.53 + 2.75° 25.57 + 0.11° 29.25 + 0.07° 1.18 + 0.03° 29.28 + 0.07°
EUSE (35 ©) 25.87 + 6.14" 27.21 + 0.97 31.92 + 0.57° -0.17 + 0.20° 31.92 + 0.57¢

Results are expressed as the means+SD. In each sample, a-e superscripts are significantly different at p<0.05 by Duncan's multiple range
test. WAE, water, autoclave extraction; WRE, water, reflux extraction; WUSE, water, ultrasonification extraction; EAE, 70 % ethanol,
autoclave extraction; ERE, 70 % ethanol, reflux extraction; EUSE, 70 % ethanol, ultrasonification extraction.

Table 13} 2t} $&(%)2 EREZF 31.53 %2 7MY =
Qtom, EUSE 25.81 %, WAE 24.17%, WRE 22.83 %,
WUSE 19.17 %, EAE 15.23 % <2 & BA=q]c}. &
FIUFE Al B2 &2 Ul A2 Do Y5to
E8/4 HEEC| 718433t Eell w=t 8&0] &olsHA
H Ayt gaEn2s]. AeE YEE 9uske Lol
WAE 43.972 7} =9rod EAE 32.31, WRE
31.83, WUSE 28.29, EUSE 27.21, ERE 25.572 24
Ho] nE FEUHAA et 2&E o] B &5
9] Hurt 2 A% BAtt. JMEE 9ulsh: agt
<2 EUSE 31.928 7} &9tom, WUSE 31.07, EAE
29.51, ERE 29.25, WRE 28.05, WAE 22.730.& X
Eo] g FEUHAA E FEE dH| & 2EE
o] A7} =2 AFS Bt FHMEE Ju|sh= b
2 WAEZF 10.042 71 =2, WRE 1.47, ERE
1.18, EAE 0.30, EUSE -0.17, WUSE -1.11 &£0&8 &
AEty. A=E 9u|sl= Chroma value: EUSE7}
31.922 7Fg ®9kow, WUSE 31.09, EAE 29.51,
ERE 29.28, WRE 28.09, WAE 24.85 408 EA{%]o]

FETHAA & FE2E Oy dgE 2229 A
Tt w2 ATFE B

=
1__

3.2 7188 1= oY % pH
FETHe 2T nejEpdl gule] 74 g
A % pHi= Table 29+ 2th 71849 1B E(Brix %)

< EREZ} 20.57 %2 7P %9k2r, EUSE 19.87 %,
EAE 16.10 %, WAE 2.37 %, WRE 1.82 %, WUSE
1.37 % w22 = F&=] v oge 520 w7
EAEHAE, ols BHEF 70% olge=

==

FEI =
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A

=9 13
(26]°] A=
Foll A
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. pHE EUSE®} ERE
7} 247} 5.45. 5.448 7} =9kom FAE 4.86, WUSE
4.78, WRE 4.48, WAE 4.25¢0% & $&52 A7
oz Ui, og& o e Btk

== 0
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Table 2. Changes in pH and soluble solid of prerty
velver extract with different extraction

methods.
Sample pH So(l;;gbrl ; S(,Z)hd
(1\§1A§c) 4.25 + 0.00° 2.37 + 0.11°
(;’gR.,f;) 4.48 + 0.01° 1.82 + 0.04°
(\;’SUSC% 478 + 0.04° 137 £ 0.05°
(lffEaC) 4.86 + 0.01° 16.10 + 0.00
(7E5R?C) 5.44 + 0.01° 2057 + 0.20'
é;gsg) 5.45 + 0.01° 19.87 + 036°

Results are expressed as the means+SD. In each sample, a-f
superscripts are significantly different at p<0.05 by Duncan's
multiple range test. WAE, water, autoclave extraction; WRE,
water, reflux extraction; WUSE, water, ultrasonification
extraction; EAE, 70 % ethanol, autoclave extraction; ERE, 70 %
ethanol, reflux extraction; EUSE, 70 % ethanol, ultrasonification
extraction.
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Table 3. Growth inhibiting activities of pretty velvet extract with different extraction

methods.

clear zone diameter(mm)

sample
Staphylococcus E. coli
WAE (121 T) 13.93 + 0.68° -
WRE (75 ©) 12.60 + 0.37° -
WUSE (35 ) 12,50 + 0.65° -
EAE (121 ©) 13.23 + 0.67™ -
ERE (75 ©) 13.25 + 0.96™ -
EUSE (35 ©) 13.00 + 1.15% -

Results are expressed as the means+SD. In each sample, a-e superscripts are significantly different at p<0.05 by Duncan's multiple
range test. WAE, water, autoclave extraction; WRE, water, reflux extraction; WUSE, water, ultrasonification extraction: EAE, 70 %
ethanol, autoclave extraction; ERE, 70 % ethanol, reflux extraction; EUSE, 70 % ethanol, ultrasonification extraction.

SHA]

WA gokor, S aureusel WA =2 I &
ettt o= Ozkan[11169] thatAaz ] 3=
o gitst 9 ot BHATONN FEE BT E coli
0157 H7& AQJet BE vhe|2jofo] tis] iAol
= B8} B3t Fe yEhllth AsiE2 WAEZ
13.93 mmz 7P b E4o] S3tgler, tEes
ERE 13.25 mm, EAE 13.23 mm, EUSE 13.00 mm,
WRE 12.60 mm, WUSE 12.50 mm <22 B4
o 2E FEUHOA 23 dee FEE 1Y It
/3 Zpoliz FookAl Akt =&l whE Ao
FEEAA 7I971E F30] 239 327 SR
SHT 52 @4E B0, ogE FEEAE /2

St ;(]—O]

Ho|A| kT

u mlo

(o]
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L

=

N
eI m{n

34 & ET0E, & E2EL0|E o
WS gEfsh ZejEdyl Ano] & =
Ft & STt lo|E SR Fig. 2, Fig. 39+ Zth
ZedE FHmg GAE/g)S 43 Zi} EREZ}
323.80 mg GAE/gC& 7F& &=9tow EAE 310.17
mg GAE/g, EUSE 295.69 mg GAE/g, WRE 310.17
mg GAE/g, WAE 239.12 mg GAE/g, WUSE 190.81
mg GAE/g 02 EAFIth e ZZHPH*OHH
FEERT HE FEENAN =2 TS I
o] e Aol= T 7Y, é%lﬂr
+£o2 BEAEot

% ZdfHLolt Fe(mg CE/g)S E43t 23} ERE
7} 40.45 mg CE/gl& 7P =3t2m™, EUSE 39.04
mg CE/g, WRE 38.17 mg CE/g, WUSE 3.7.78 mg
CE/g, EAE 37.09 mg CE/g, WAE 35.11 mg CE/g &
o7 BEAFGLE BHE YA & FEERT

T;

)
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=1
=
=
=
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E2 IS B, S0 oE
Aol FFEZ, 2235, 7 2 0= =
A= SREAA] EQvs T EStEolE 9
T 7= EAE ] oJsf A=A AlEHo] w3 o]
bound® &/ 3ktE0] freed o2 =Y W2
ozt WotETH27]. B3 oflEE FEE0] THF FEE
Ho} Edulisat EefE ol $go] 2 A Lim[28]
59 F28uoll e e FEE A B E &
Al 54 A madTret vt BFE 23
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l' F-IUZ
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w
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=}
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o =] s} =] =3

Total polyphenol contents ( mg GAE/g

w
s}

Fig. 2. Total polyphenol contents(mg GAE/g)
of pretty velver extract with different
extraction methods. In each sample,
a-f superscripts are significantly
different at p<0.05 by Duncan's
multiple range test. WAE, water,
autoclave extraction, WRE, water,
reflux extraction; WUSE, water,
ultrasonification extraction; EAE, 70

% ethanol, autoclave extraction;
ERE, 70 % ethanol, reflux
extraction; EUSE, 70 % ethanol,

ultrasonification extraction.
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S
9

IS
)

w
&

Total flavonoid contents ( mg CE/g )
w w
» a

w
~

w
<]

WAE

WRE WUSE EAE ERE EUSE

Fig. 3. Flavonoid scavenging activity(mg AFAC/g)
of pretty velvet extract with different
extraction methods. In each sample,
a-f superscripts are significantly
different at p<0.05 by Duncan's
multiple range test. WAE, water,
autoclave extraction; WRE, water,
reflux extraction, WUSE, water,
ultrasonification extraction; EAE, 70
% ethanol, autoclave extraction;
ERE, 70 % ethanol, reflux extraction;
EUSE, 70 % ethanol, ultrasonification
extraction.

3.6 DPPH % ABTS radicla AHMs

FEPHES gEie ZeleEyl A4nl9] DPPH radical
9 ABTS radicla £&A%52 Fig. 4, Fig. 58 Zth.
DPPH radical 4&7%(mg AEAC/g}& EA3t Ax}
ERE7} 519.71 mg AFAC/gC & 7F¢ &2 SAS B
o EAE 517.28 mg AEAC/g, EUSE 488.17 mg
AEAC/g, WRE 438.28 mg AEAC/g, WAE 430.15
mg AEAC/g, WUSE 334.51 mg AEAC/g <02 &4
ot BE FEPHoA & FEEEY oS &5
oA 2 TFE BT, FFUH U2 Zol= IF
Bz, 71, o0 & £02 B BYF &
Eddls T AR AFE B
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DPPH radical scavenging activity(mg
AEAC/g) of pretty velver extract with
different extraction methods. In
each sample, a-f superscripts are
significantly different at p<0.05 by
Duncan's multiple range test. WAE,
water, autoclave extraction; WRE,
water, reflux extraction; WUSE, water,
ultrasonification extraction; EAE, 70
% ethanol, autoclave extraction;
ERE, 70 % ethanol, reflux
extraction; EUSE, 70 % ethanol,

ultrasonification extraction.
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Fig. 5. ABTS radical scavenging activity(mg

ABAC/g) of pretty velvet extract
with different extraction methods.
In each sample, a-e superscripts are
significantly different at p<0.05 by
Duncan's multiple range test. WAE,
water, autoclave extraction; WRE,
water, reflux extraction, WUSE, water,
ultrasonification extraction; EAE, 70
% ethanol, autoclave extraction;
ERE, 70 % ethanol, reflux
extraction; EUSE, 70 % ethanol,
ultrasonification extraction.
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