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This study was performed to evaluate the antioxidant and antimicrobial activity of methanol extract
from Rosmarinus officinalis L. and its fractions. The ethyl acetate fraction of rosemary had a higher anti-
oxidant activity in both DPPH (3.22 ug/ml) and ABTS (5.05 ug/ml) compared to other extracts and
fractions. Based on the results of the FRAP assay, the ethyl acetate fraction of rosemary showed a
value of 5.9+0.3 uM/ug, and buthanol fraction and rosmarinic acid exhibited values of 4.8+0.2 uM/ug
and 5.1£0.1 uM/uM, respectively. Measurements of the antimicrobial activities of the extracts, fraction
against gram positive, negative bacteria revealed that the methanol extract, hexane, ethyl acetate, and
chloroform fraction of rosemary caused Staphylococcus aureus and Escherichia coli to form clear zones great—
er than 12 mm. Furthermore, the methanol extract and chloroform fraction showed high antibacterial
activity, with inhibition zone exceeding 13 mm. The methanol extract and chloroform fraction of rosemary
had broad antimicrobial spectrums and low MIC values. Therefore, methanol extracts of rosemary could
serve as potential antibacterial agents to inhibit pathogen growth in food and hand sanitizers.
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Fig. 1. Fractionation procedure of methanol extract from Rosmarinus officinalis L. by solvent separation.



DNA &4 5& o7, Ax U= ﬂ"}ﬂﬂur HdFE 53
o5 A FA3EL N 2 radical ¥HFS EXAA 7HE

=
oo Z+g 3}38]. 22| methanol FEE
2 582 9] DPPH free radical 22484 T4 4katA <l
3t

BHAS®} v 3t A3}= Table 19 YeRATE. 22012 meth-
anol FEEL 10 pg/mlY FE=o14 94.35%2] DPPH radical

Hng
a7 BA4E B RCxofk2 505 pg/mls o v§- =2
DPPH radical 27 4% 714+ Ao Z vebstl. Water
EIES A3 =& B3 &4 RCsite] 3.2276.28 png/ml

Table 1. Scavenging effects of butylated hydroxyanisole
(BHA), ascorbic acid and methanol extracts form
Rosmarinus Officinalis L., rosmarinic acid, canosic
acid on a,a-diphenyl-B-picrylhydrazyl radical

(DPPH)

Fractions Concentration® Sg?f:zg;;g RCx”
1 13.83+0.95°

Methanol 10 94.35£047  5.05+0.078
100 95.81£0.16
1 12.43+1.77

Hexane 10 7711881 6.28+0.62
100 93.89+1.03
1 10.79+2.32

Chloroform 10 93.71+1.38 5.32+0.16
100 95.46+0.37
1 35.27+1.26

Ethyl Acetate 10 95.005+0.23  3.22%0.16
100 95.64+0.62
1 15.16£1.40

Buthanol 10 90.99£049  5.74%0.93
100 94.35+2.04
1 5.63+0.05

Water 10 14.100.60  52.28+0.14
100 90.91+0.14
1 20.7+4.24

Rosmarinic acid 10 95.45+0.07 4.52%0.30
100 96.43+0.16
1 1.32+1.77

Carnosic acid 10 3117629  46.07+1.84
100 94.56+0.48
1 6.25+1.89

BHA 10 4253278  13.23£0.76
20 71.68+4.03
1 441+1.78

Ascorbic acid 10 90.24£7.81 7.47+0.30
20 96.4+0.06

*The concentration unit of methanol extract and their fractions
was pg/ml, single compounds (rosmarinic acid, carnosic
acid, BHA, ascorbic acid) was pM.

PConcentration required for 50% reduction of DPPH- at 30
min after starting the reaction.

‘Each value is mean+S.D (n>3).
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Table 2. Scavenging effects of Trolox and methanol extracts
from Rosmarinus Officinalis L., rosmarinic acid on
2,2'-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid)
radical (ABTS+)

Fractions Concentration” Scavenging effect (%) RCs?
1 8.85+0.197

Methanol 10 56.93+3.24 8.72+0.51
100 93.05£0.03
1 7.89+0.95

Hexane 10 36.78+0.67 30.96+0.27
100 93.52+1.47
1 5.13+0.17

Chloroform 10 38.33+2.48 29.35+3.24
100 92.39+1.47
1 15.47+4.78

e 10 90.05+1.62 5.05+0.39
100 92.78+0.22
1 8.98+3.01

Buthanol 10 53.00£0.52 48.79+1.96
100 92.93+0.49
1 7.36%1.45

Water 10 17.24£2.90 49.55+0.50
100 93.18+0.01

.. 1 4.28+1.00

fosmarinie 10 BA537 43162236
100 95.15
5 11.64+1.10
15 32.96+2.46

Trolox 20 63.1445.20 27.16+1.68
60 94.38+1.22

UThe concentration unit of methanol extract and their fractions
was pg/ml, single compounds (rosmarinic acid, trolox) was
uM/ml

YConcentration required for 50% reduction of ABTS+ at 1
min after starting the reaction

YEach value is meantS.D (n>3).

=™ methanol FEF&2

of oe ¥ st S e

3 chUMEo 7 4|AN Ext

&3t S aureus, E. colPl ™3t St
235 A3 3= Table 3014 2 A3 7o) methanol
FE5 5 mg/disc?] FEolA S aureuso] Wl 154 mm, E
colll t3f 14.3 mm9] inhibition zoneS YEFAT FE3 hex-
ane 8 Eo A= 25 mg/discol A S, aureus®] W&l 12 mm,
E col®] dal 13 mm9 inhibition zoneS WEFH oW, 5
mg/disc®] =AM S aureuso] W 12.7 mme| Inhibition
zones .91 ethyl acetate %8 & 5 mg/discoll A S, aureus
of tial 135 mm, 2.5 mg/discol A £ colll 3l 14.3 mm2]
inhibition zones WSt} 3k chloroform HFES 25
mg/discd FEANA S aureusdl] W3l 155 mm, 5 mg/disce
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Table 3. Antimicrobial activites of Hosmarinus Officinalis L. frac-
tions against Stapylococcus aureus, Escherichia coli

Fractions Inhibition zone diameter (mm)

Concentration (mg/disc) S. aureus E. coli
25 15.3+1.15"” 14.3+0.50
Methanol 5 154113 143:050
. 25 1241.00 13+141
exane 5 12.7+1.15 13+0.00
Chiorof 25 155+1.62 137053
orotorm 5 151157 14.3£153
25 1240.01 143416
Ethyl acetate 5 1352071 13283

2 5 2 _

Buthanol :

5 _ _

25 - -

Water 5 ~ B
Rosmarinic acid 18 11£1.22 10+1.41

YPaper disc (8 mm) was included.
“No inhibition

wollA E colPll W3 143 mmE HEFH LS., buthanol,
water 52 % 0| A= inhibition zone®] A& WERA] ¢rof &
&0l Bl 5% ekokrt ek v E A2 rosmarinic acid
= S aureusdl W& 11 mm, E coi®ll H3l] 10 mm<] inhibition

zones FASH] I dS UERIAR YA ddEdE

- )
= 1.2 - =4—CON
2 L -=-DMS0
[ Ls]
: i —4=0.5 mg/ml
H 0.6 -
2 ==1 mg/ml
g 04-
2 =4=2 mg/ml
= 0.2 -

i =&=5 mg/ml
1 ' S | 4 5 6 7

i ©
E i —4=CON
g 1
%) =-DMSO
= |
g %8 =#-0.052 mg/ml
-
i 09 —=0.026 mg/ml
g 0.4 - —=0,013 mg/ml
< 0.2 -

i =&=0.0065 mg/ml

0 T T T T ]

ance al 560 nm

< inhibition zones FAHA] o} Aol &<l HA| &
ok}, olu) thxw o2 AREE 100% DMSOE - 7H4 ol
gk el o A wAA gkkth(data not
shown). 221} 9] methanol % &3} hexane, ethyl ace-
tate, chloroform —t#—ﬁl% 2 rosmarinic acid9ll A S, aureus, E.
colll A =2 = e ASRE Uesten o=
kst g ete) Lﬂ *33 A= AoE HY

X s é H(Minimum  Inhibitory Concentration)

2zuigle] 225 FEES 13 3t AN disc
diffusion method [241& &8} 2ol & & wu} 433k o
g4 TEE dolr7| HOH paper disc methodoll A $-=
g & ES B methanol

== == X1 1

F2 57 chloroform +38&

S A B coli®t S aureus 77 ol ol H A
3 =(MIC)E 5748¢ Z¥+= Fig. 3, 40 Yeilth MIC
=4 A3, S aureaus 5} E. coli 5 514 meth-
anol #&5L 5 mg/mle MIC#S YEMASLAL chloroform
BI52 2 mg/mlolA MIC#HS YEF ] methanol 3
Zo|4 Bt} chloroform FZ &M ¢ £ &4S Yeh
At} Cho 511019 93hd E coiPll 3 &3 45 3tx
% F%Fo] 32 mg/mlolX MIC#S UrEMP* g
52 34 mg/mloA MICES Yeho] d#ayrt w2
14 (B)
1.2 -
. =~4=CON
=f=DM50
0.5 -
/)
-y ===0.5 mg/ml
g | ==1 mg/ml
=t=2 mg/ml
0.2 -
=o=5 mg/ml
0

Fig. 3. Effect of the methanol extracts and chloroform fraction from Kosmarinus Officinalis 1. and Penicillin on the growth of S.
aureaus. (A) Methanol extract, (B) Chloroform fraction, (C) Penicillin, CON: Control, DMSO: Dimethyl sulfoxide.
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Fig. 4. Effect of the methanol extracts and chloroform fraction from Fosmarinus Officinalis L. and Penicillin on the growth of £
coli. (A) Methanol extract, (B) Chloroform fraction, (C) Penicillin, CON: Control, DMSO: Dimethyl sulfoxide.

Fig. 5. Antimicrobial activities of Rosmarinus Officinalis L. fractions using hand plate. (A),(D): control (DDW), (B),(E): 1% methanol
extracts, (C),(F): 5% methanol extracts from Rosmarinus Officinalis L.
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Table 4. Standard Color of Resazurin reduction test

Color Grade of milk

Blue (no color change) Excellent (Accept)

Blue to deep mauve Good}

Deep mauve to deep pink Fair Separate
Deep pink to whitish pink Poor} )
White Bad/ Reject

(B) After 24 hours

(A) Not treated

Fig. 6. Evaluation of the storage characteristics of milk added
with methanol extracts from Fosmarinus Officinalis L.
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