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Inhibitory effect of fatty acids on the growth of
Staphylococcus aureus FDA 209 P.
(A), linoleic acid; (B), oleic acid.
S. aureus FDA 209 P was inoculated into BHI broth
media containing no fatty acids (O) or broth con-
taining 1.25, 2.5, 5, 10, 20, 40 or 80 (x, +,
H A @ [, &) ugof fatty acids per ml. Cell
growth was monitored at 660 nm with a biopho-
torecorder.

B LD EAT - 72,

ARz G vEIcBIr AL Ik L, FhE
NOBRFAHMIHE 5 2 5 5/ it (Minimum
effective concentration) % K7z, FHHOAICE
7% S. aureus FDA 209 P D5 & %A £ D 40 ug/ml
BTS2 ZN 2B L TODO0.9 ET % % TORM®
#M (Delay in growth time) & LTk, & 58
WDOAIZBITS S. aureus FDA 209 P 3 OD 1.0 %L
oL EARMEREI oMM LB LIEEZEL,
50 %fHIL#FE (ID50) & LTHL,

II. # R

1) HEWGEEC X 2 Wat oo

V) —=VBBIUOA LS YBIZED S. aureus FDA
209 P ORBEHIH RO SNTze b o & bERCEHIER
BROOLNIZDIIFY) 7 —=VETHY, 1.25ug/ml 75
80 ug/ml DM TREEIZIS U WAME 25580 5 iz
(Fig. 1 A). WMICHBL B XITTR/DBER 1.25
ug/ml THh 72, 40 ug/ml I2B1F% OD 0.9 I2ET 5
¥ TOREOEN% K L7 Delay in growth time &
16.8 K¢fETdh -7z (Table 1),

i AU A YRBRICHHMIEIER 25 Y, 5 ug/ml
A5 80 ug/ml DETIZIEEIZIL U7 B FE K 2538 &
h7: (Fig. 1 B), MICEE 2B LIITE/NEER 5
ug/ml THo7:o LA YEED Delay in growth time
i3 3.2 K Td -7z (Table 1),

2) HYMEE (KB Y SFi, Ry NFMW, 4 —
THBLORBARFNFAN) I2£5 S. aureus FDA
209 P O350 1EH

R /8 FiiE 2.5 ug/ml 7*5 40 ug/ml ORI T
WARAE L - 35 MRE R 32 H e (Fig. 2 A). L
L 80 ug/ml DFFH Y /3N FHIZOWTIZE ORI &
LRVEYPELZ72DRETE Lh o7z RICHR

Table 1. Relative inhibitory effects of fatty acids, plant oils, squalane and liquid paraffin on
growth of Staphylococcus aureus FDA 209 P
Minimal effective Delay in growth ID 50
concentration (ug/ml)* time (h)" (ug/ml)
Linoleic acid 1.25 16.8 1.6
Oleic acid 5 3.2 6.0
Camellia oil 2.5 4 3.5
Purified camellia oil 10 1.3 35
Olive oil 20 0.5 2100
Jojoba oil NI¢ NI NI
Squalane NI NI NI
Liquid paraffin NI NI NI

* Minimal effective concentration of samples which showed an inhibitory effect on the growth

of S. aureus FDA 209 P.

v S. aureus FDA 209 P was inoculated into free BHI broth medium and broth media contain-

ing 40 ug of one of the sample materials per ml. Delays in growth time were calculated from

the growth curve.
¢ NI: Not inhibitory at the concentrations tested.
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Fig. 2. Inhibitory effects of plant oils on the growth of Staphylococcus aureus FDA 209 P.
(A), camellia oil; (B), purified camellia oil; (C), olive oil; (D), jojoba oil.
S. aureus FDA 209 P was inoculated into BHI broth medium containing no oll (O) or broth media containing

2.5, 5,
with a biophotorecorder.

Y NFIE 10 ug/ml A5 80 ug/ml (T BHME 7R IR LK
fFL-musER BB D o7z (Fig. 2 B)o £724
Y — 7S 20 ug/ml A5 80 ug/ml O E THREITHK
fFL7-HMuEAEER»ED 5z (Fig. 2 C). Delay
in growth time 3R H Y /S F i, HEY A NFHB L
TV =TI onwTENREN 4 K, 1.3 FHRBID
0.5 K] Td > 7 (Table 1),

FBoR A N A VI X B BEER B s hk
-7z (Fig. 2D),

3) AU yBILUWB T T4 1285 8.
aureus FDA 209 P @ ¥ 50/ I

WEL-WHTIEIAZ 77 v BIXUHB/ < T7 1~
W& A HEIMEIIRD b e h o7 (Fig. 3A, B)s

L. =

HIED & ) % —HICKIZABEROWEOIEEND
MEZZDLDDOTHHTH S, Kabara LD FDF@mILD%
M CHRYIE L ZDOFGRPKIINEED - DHIREN
OHEIHBETHL I EZBRXTVEY, HHIE 95 %
T4 7 =V EHCTHEESRIIMR 7%, 70 T2,
XHICHMERENTTHEILERAT VS, KA ITHH
Wy NFMBEOZOMDRFZ 95 %Ly /) —Vdb

10, 20, 400r80 (+, W, A, @, [], &) ugofoil per ml. Cell growth was monitored at 660 nm

WIZT b Y2 HCTHAREBISMR &9 ERKRLY,
Wz AE LEEIZNBILTELRVEEXH 7. i1
BRIELTOTE D IZIE S. aureus FDA 209 P 128
LT 025 % (viv) THHHEMFIERI»EDHN B
Lo XS RO HEIMFERH 5 IR EEEON
B H7-> TIIICHENETHL I L BIPEAD
REB~OEBIERILETHL, SHLIIHERIA
FMDHDVIEF) - TS EEEE AL
EZRLCBHEHEVWTHlETA I EELR. C
DEHRAMORLBEZERICME, +4RMLARR
WE Lo CORBERE Y FAEL-AHFRINICER
D—EREMABATIRE L 200 BEELZHEL,
WOWRM %L 72,

& AR O B FHINEIVEH D L > 72 Minimum effec-
tive concentration 3 & U¥ Delay in growth time % X
W7z, %9 Minimum effective concentration % l&T
LY —MEIEA LA YBO 4 50 1 BETHHA
B L RAY/SFMEA LS VB0 2 540 1R
ETHEL, MWMKOZ2TIEd - & ERETY
W _7-, KIC Delay in growth time # 8§ 5 &, 40
ug/ml OV 7 —VEIZE Y 16.8 B DENE L. ts
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Fig. 3. Inhibitory effects of squalane and liquid paraffin
on the growth of Staphylococcus aureus FDA 209 P.
S. aureus FDA 209 P was inoculated into BHI broth
medium containing no oil (O) or broth media con-
taining 10, 20, 40 or 80 (A, @, [, &) ug of
oil per ml. (A), squalane; (B), liquid paraffin. Cell
growth was monitored at 660 nm with a biopho-
torecorder.,

DEABIL 5 TDH 0.5~4 BEOEEAE L. 20X
S0 = VB0 RBHT AR R ) sl R RE
RV RES Nz, 724 L4 Y BOEGBT FYRE
KX 2HMMBHER DB Ol o7z, 854 L
A VBEERSETH2RWMIEIC S HE L -8l
HER2AHAESN, COLIICHORB~DOEE ¥
BERICHE LTV 27720, BT 85 B0 6 77
bHEMRETH 572 Minimum effective concentra-
tion B & U Delay in growth time (2 & > THET 5 &
WRMBIVER DB AT BT - 7245, HE L7 KM
TRERAFT N NFTAN, R 75 0 BLOEH 57
17X BHRBEMHENIIRD Sh i d o7z,

Kabara 513V ) —VBEF LA VBB I OZ0OMmD
BUBROREE 2P RBBLOHB T PRI 2 &
7S LGME 128, 75 2BME 8 I 2R/
REMIEBE (MIC) L LTHELTWVLY, ZOAMD
THE 7 FY3RE 212 myristoleic acid, palmitoleic
acid 8 & U linolenic acid D BHIEASFRD SN 725, il

L7280 (1 mg/ml) T3 /—VEBE A LA Y EIZIE
MRV otz LTwD, THIZY ) — VBB IO
F LA YBROBRHYED S 3 E 1 mg/ml OHEOE#FN
WL IZ8Bbh b, — ), Willet and Morse %
Streptococcus agalactiae \Z2WTY J — VB X OF
LA YRBRORBATERZ e L, Zh2h ID 50 A
20 BXUW 1.3ug/ml THolze@MELTWE2, 72
Coonrod S RERE T HMAEE LT, U/ —
VBBIUOF LS VBO ID 50 # 7 ZFh 25 B LU
114 ug/ml ELTWBY, TOLHIZHERLCRER R
BAHELOD, ) —VEBEBLOA LA VRBICHEND
BV IHIER A3 5 Z L 3T TICHE SATY
%o KL DEER)HETIE S. aureus FDA 209 P iE 10
ug/ml 1) 7 — VEEIZ X ) 12 REREIZEE 2 J0F S ho 7
B, TOBMWMMTLIENRHOM IRl F LA ¥
BRIZE->TH 6 REMITIREEIZIS U722 SR V6 H A3 32
oMY, 18 R H O & TIXMMMHEEN I3RS
ODNGWHERE L 5720 TRV F, BERY N
FMBIOA Y —7IWICH K 6 BERNIZBEE IS U723
FEMRIER % B 72 L7255 T MIC OflEEY o &
D2 18~20 WeRIEE R HITHE T 5 ik TldmliE o 1gh
MHEIER & 2 VI PUE G BRI S R e vl BEYE R
LTWwb, CODARFLDEEI B TIEHRRHEH
BEREMRMTE 7225, Kabara SV 7 — L@+ L A4
YBOBEET N REICH T A%EE MIC & LTI
ETELD572LdEZONDL, ARXOER N
WEE T HE R FERHIE 80 ug/ml LT ERRON L HDODE
DFEND LB % BERERIHIE LTV 5 7 o RG]
YER DRI TRER S LA S AT 5 72,
SHIZARE ST BICBITS S, aureus FDA 209 P
D EERORIBIT S ZNE 2L THENEH
A/ ohs: (Fig 4). ZOHMBMF S KD
Lh7-&KAKO ID 50 %tk L, WRIMEIEHZ <5
CEERICEME L2, By N FhE A LS Y ERIZIEIT
PRk O FEINFIH R % /R L7z Fig. 4 5 2 — VgD
ID 50 X 1.6 £ S. aureus FDA 209 P IZxf§ 52741
MCERR D o720 FhoA LA CUEBIZLBCER»D
D ID 50 i& 6.0ug/ml THo72o ), HHMBEDOR
K osF, REYASRMB IO =T ID 50
EZhZh 3.5 ug/ml, 35ug/ml b LT 100 ug/ml LA L
THh-o7 (Table1)o TOXIIIRFE Y SFHMIZIZA L
1 VBLDRLMVER BRSO, THRRE YN
FUNTHERY N FAD 10 FEOIEHEZ R LA, 0k
WERREGETA2MEICEIEZLO»AHTH S, YN
FHOTFEDIZALL CBEOZ) L) VI ZXFLTH
D, FhMEBMREORTREEEI LD EL,
LA VREY ) = VBB ZENZN 85 % B L1 4.1 %
FhTwdw, —J), FU—=79ig+L 4 /ey 7
—VEENRENZEN 734 %B L 111 & T Tw
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Fig. 4 Relative inhibitory effects of fatty acids and oils
on the growth of Staphylococcus aureus FDA 209 P.
Fatty acids and oils at concentrations ranging from
1.25 to 80 ug/ml were used to determine the ID 50 for
fatty acids and oils. symbols: A, linoleic acid; M, oleic
acid; [], camellia oil; O, purified camellia oil; @, olive
oil.
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HHEERDLNE, UEOoZ XS, YNFHBIUOA

) —7MD S. aureus FDA 209 P 2% 3 A %) Hi% F ik
BOFVLAL VBB DEEZ OGN D,

Stillman SR O b DOEB DR %2 FHXT
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HMIETIEEEMHOHRIL R Ao GR Ty T
L) et sh, E~ollEEozwT L

DIENCHWEBROREN L BRILRERDVERTHS
LtEbhs,

AL vBEERS LT AHMPMBEORE T FoR
B39 5 85 BIHI/E A % Minimum effective concen-
tration, Delay in growth time 3 & ¥ ID 50 220w
ETHZEICEVHLMILI, §TICT FE—K
MRBELVDBEINLEEET FYRBICOVTOR
MEAHERIZOWTKRELTED, BKD2MRA1E
LRNTVERDOTELSBMET LA TETH %o
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Inhibitory effects of fatty acids purified camellia oil and olive oil
on the growth of Staphylococcus aureus

Taketoshi Arai, Hajime Hamashima and Masanori Sasatsu
Department of Microbiology, Showa College of Pharmaceutical Sciences Machida, Tokyo 194, Japan

Linoleic acid, oleic acid, camellia oil, purified camellia oil, olive oil, jojoba oil, squalane and lig-
uid paraffin were examined for inhibitory activity against Staphylococcus aureus FDA 209 P.
Standard solutions of oils at 80 ug/ml were serially diluted two-fold with additional broth. An
overnight culture was added to each dilution to give approximately 1.0% 10" colony-forming units
per ml (cfu/ml). The inhibitory activity of samples on growth was monitored turbidimetrically. The
results showed that linoleic acid, oleic acid and camellia oil had strong inhibitory activity against
S. aureus FDA 209 P. Both purified camellia oil and olive oil showed relatively low inhibitory
activity against S. aureus FDA 209 P. The 50% inhibtory dose (ID 50) of purified camellia oil
was compared with that of other fatty acids and oils. A comparison of the ID 50 of purified
camellia oil with those of other fatty acids and oils revealed that purified camellia oil exerted
stronger inhibitory activity than that of olive oil. Jojoba oil, squalane and liquid paraffin showed
no inhibitory activity against S. aureus FDA 209 P at the concentrations tested. The results sug-
gest the purified camellia oil and olive oil are potentially useful skin care products for skin
affected by atopic dermatitis.



