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Antimicrobial Activities of Marta Rosemary under
Different Processing Conditions

Hye-Ryun Choi, Sun-Young Son, and Eon-Ho Choi*
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Antimicrobial activities of ethanol extracts of marta rosemary (Rosemarinus officinalis L.) against Bacillus subtilis
and Salmonella typhimurium were investigated under conditions smilar to processing of general food materials
to develop natural food preservatives. The strongest antimicrobial activities were shown againgt the tested
organisms at pH 7. In B. subtilis, the herbal extract extended the lag phase at low concentrations, and reduced
the specific growth rate during logarithmic phase at high concentrations. In S. typhimurium the herbal extract
reduced the specific growth rate even at lower concentrations. These trends were obtained at low pHs of culture
solution. Antimicrobial substances of herbs were efficiently extracted with low polar solvents. The thermal
stability of antimicrobial substances decreased with heating time at 100°C. S. typhimurium was more sensitive to

herbal extracts at 100 and 121°C than B. subtilis.
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Marta rosemary(Rosemarinus officinalis L.)E 3] E.oiAld| (A2
Al A F)ESTE SHEEE st 78 2eHH 109 6t
& Atololl A8 AjF AL B <l 2gS AlEste] 200 ]
SHU 95% ethanol, 1-butanol, hexane 5ol H#51e] 30°C,
150 rpme] FIgak27]ox 1AZF 5 F, &% mixer(Hanil Co,
Koreg) 2 137F 24313 Whatman No. 4USA)E o #}3}3ith,
#, F50] g 49 FHT 1-butanol> 60°COIA, eth
anol3} hexane FE9-2 50°Col A rotary vaccum evaporator
(RE 200, Yamato, Japan)Z 79HE53t] 95% ethanol= 3|~
32l Whatman No. 42 o338t} 2h ofgtlg 10mL=E &
83ke] 4°Coll HA3IS

SAZFet HiX|

Ligeria monocytogenes 40307, Salmondla  typhimurium
11863, Bacillus subtilis 11316, Escherichia coli 11234, Mbrio
parahaemolyticus 11965, Saphylococcus aureus 11335 &H=+n]
AERFZAE(KCCM)ZHE] 2ol FAFT2E ARE-3IAT
WlAZ E. coli, S typhimurium, B. subtilis= Nutrient(Difco,
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USA)7T, L. monocytogenese} S aureus= BHI(brain heart infu-
son, Difco, USA)7F, V parahaemolyticus= L (NaCl)S 3%
3+ Nutrient(Difco Co.)7t AREEHAT 7+ 5= 37°Ce] 3f
F AAeA 1647 23] Althu]gEo] ARE-EI AT
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FHe Bx: BAEQ B9 ghanol F=9< 01, 02, 0.3,
04, 05, 1, 2, 4, 8mL¥ Fslod mjz] g AA I (pH 7,
100mL)ell i FAIFTE HEet Fro nE Ja84e
A5 (growth curve method) & 7313 T

Hi=] ] pH: 31H FZS pHE 4, 5, 6, 7= 24T A4
HIA](0.1-4 mL/100 mL)ell H7Fstar pHoll & EredS A5
Ao s T3l

ZZeu: 275, ehanol, 1-butanol, hexane® 2 F25=3}
o] 95% ethanol &l HAEe) slHd o7 Lujo] w2 3
724 paper disc O E BT

AAg: |2 F29S 100°ClA 0, 1, 5, 10, 208, 121°C
oAlX 1587 77 Foll AAERA| (pH 7, 100mL)ell 78l
o ExgE s FE49 71 B. subtilis®] 735 marta
rosemary 05%, curry plant 0.1%, 9% 20%Z 3st3, S
typhimurium 7Z-9-= S E FFol AARle] %= sk
FBo] gFddSs ASFAYeR 3T
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Paper disc ¥: 15mL¥ E5€ FH= (0 mm o)l FA]
o HiS 0uLE =EEITh W 2 F<21 FE ehanol
FEAE FHRTE 20 345t 10uLE filter paper disc(6.0
mm ¢, Whatman No. 1)oll &, AXAIZ & discE FAHT

TobEl HiR] T 8 T3 37ColA 24417 wilF
3lo] disc Fol BAE dear zoneo] H7HE At Fgd
JS vt FEE9 dF &) JFe A 95
o] 95, 70, 45, 20% ethanolS- tiZ+2 A3
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oF 10° CFU/ML(ODg,=0.01) T2 HE3IL 7]
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FAo] ttE ZFF, ehanol, 1-butanol, hexane® = marta
rosamays FE3t 659 FAIFTO Uigh IS paper
disc oz ZARR A= Taole 13 72t} o589 fHdd4+=
747} 785, 24.3, 17.8, 1.90|t}. &l FEF5NL2 5% eh
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Marta rosemary®] 42 §4847F F48 =4 velyt
A hexane?] 7% B. abtilis S typhumurium, V. para-
haemolyticus =+l Wt 27 11mm ©]’de] Y-S dear
zones Hof marta rosemary®| &t/d+te] ethanole] butanol
2o} hexanedlA] O & &5 = 202 YET

Michele 5142 £ & FE93} ehanols} ether 5
E9o] 34tA volM ehanol FEE0] ehaitl 258 =
g G4 BT RSt gubdoe s A8 9l ok
B e] FZo= ehanole] @o] ARE-EATHL,15-17).
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3B9] HrFsEE 20019 ehandZE FE3 o< njA)
E agde] ik wnviv)Z ZAISHA S B. subtilis?} S
typhimuriunel] tigk marta rosemary?] =¥ A4S Fg 1
F} ZFo] B. aultilis®] 739 1% ool HE Aol #¢] A&
o] A& YehIA edth 0.25% H7F Al 3AIWA 571 (lag
phese)7b A= 3L, 05% A7 E #9 F=717F Ao,
BN HE AAS] Aehr] AlFbete] et Hlssdk A
T4E Bk B subtilise EAFEAF]7] wEQlA] T
oA 1247k o] FRETF AR AaEe el AEEHAT
S typhimuriume &12.¢] 7} F%7F mobdss 7o 7ol
A& ar, ]S4 (specific growth rate, u = OD/hN% thxT
7F u=007114 2% H7H- u=0064, 4% p=0027 2
A ol om, 8% FEoIA #o] ASe] Ao vERA] oF
At EolsHAE 05%2] 1B HIbte 12A7WHA= dl&T
oF B3k S Kot 1287k o] Fole 7o ASS F
Fsh= Zoz A

AAH o2, B. subtilise S typhimuriums=th 3] 2o 91713}
gt} B. subtilisdll tiste] slEe] AEroxEs f527] XA,
IFEGNE FE7] AA B BFAEE JAYelH, S typh-
imuriumel] thaliXe F=ol TAIRle] HIFAEE AT
HFA= AT Pak(®)2 Ml TF FAE(dlspice clove, oreg
ano, thyme)s AA x| 0-2% F7}sle] o] 255 Aol

Table 1. Antimicrobial activity of martarosemary extractswith different solvents measured by a paper disc method (unit: mm)
] ) Solvents
Microorganisms
Water Ethanol 1-Buthanol Hexane
Bacillus subtilis 6.0 8.6 83 113
Escherichia coli 6.0 7.7 8.6 6.0
Listeria monocytogenes 6.0 8.6 7.7 6.5
Salmonella typhimurium 6.2 9.8 8.7 115
Saphylococcus aureus 6.0 7.6 80 6.0
\ibrio parahaemolyticus 6.0 88 111 13.2
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Fig. 1. Effect of concentration of marta rosemary extracts on
growth inhibition of Bacillus subtilis and Salmonella
typhimurium in nutrient broth at 37°C.
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Fig. 2. Effect of pH on antimicrobial activity of marta rosemary
extracts against Bacillus subtilis and Salmonella typhimurium in
nutrient broth at 37°C.
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Fig. 3. Effect of thermal treatment to martarosemary extracts at
100 on growth inhibition of Bacillus subtilis and Salmonella
typhimurium in nutrient broth at 37°C.
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Fig. 4. Effect of thermal treatment to marta rosemary extracts
on growth inhibition of Bacillus subtilis and Salmonella
typhimurium in nutrient broth at 37°C.
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