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Screening for antibacterial active compounds from microalga, Sarcinochrysis sp.

Eriko Nishio'*, Setsuko Sakaki?, Yuji Yamaguchi?, Yoshifumi Tomita3, and Hiroyuki Takenaka?
(Career and General Education Center, Kyushu Kyoritsu University, I-8 Jiyugaoka, Yahatanishi-
ku, Kitakyushu, Fukuoka 807-8585"; MicroAlgae Corporation, 4-15 Akebono, Gifu 500-81487%;
Faculty of Sports Science, Kyushu Kyoritsu University?) Seibutsu-kogaku 90: 676—683, 2012.

The antimicrobial activity of the 50% ethanol extract from a microalga, Sarcinochrysis sp. (Pelagophyceae
Sarcinochrysidales) and further fractions of the extract were examined against five challenge organisms,
Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Candida albicans, and Aspergillus
niger, using the preservative-effective test. The most susceptible species to the extract was S. aureus
followed by P. aeruginosa and E. coli, whereas the extract wasn’t active against A. niger. The diethyl ether
fraction of the 50% ethanol extract showed the most effective antimicrobial activity to the S. aureus and P,
aeruginosa, and the ethyl acetate fraction of the extract to P. aeruginosa. It is suggested that active
substance(s) in the extract may have the polarity which is soluble in diethyl ether or ethyl acetate. Further

experiments are needed to clarify the active component(s) and their action mechanism(s).
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sp. (FIVY 7)Y RA) oW THEZEIT-72. 7,
Sarcinochrysis sp.® 50% % 7 — Vil % 10%DMSO
WL CHURBRBR 2 1T o 72, R HBIYEICHE S Th
L7z D%, PURIEM 2R L2 LT3 HICHiR
AR AT VYR T E OMEIRIC O W TE R 2 IR 72,
PO B, LB o BRAER) ) B DI kD &,
Escherichia coli (E. coli), Staphylococcus aureus (8.
aureus), Pseudomonas aeruginosa (P. aeruginosa),
Candida albicans (C. albicans) 3 & UF Aspergillus niger
(4. niger) Zxg e LTRRERL 7.

RBRAE

HERDORARE  -80°C THEHURAE (BRI 7 ) —H—
MDF-192, =& # (k) L T 72 E. coli (ATCC8739),
S. aureus (ATCC6538) & P. aeruginosa (ATCC9027)
% 4 % Soybean-Casein Digest Agar DAIGO (SCD) (H
ARBIE (FR)) FHEMIZ 10 ploAEH (727 ¥ ()
THWZ3~4BEH L, 30°C (7o 3 il HERE
IL72, v~ MR (BR)) CT24BRIRGRL7-. BiggL7:
K2 OB Z 10 tlAEFE THEHDY, 15 mlO#HAE
AR TR L TR 10° cfu/ml O HE % i L 7-.

EFADHAER  -80°C THHIRA: L T\ 7= C. albicans
(ATCC10231) 2R LREBRE (727 ¥ (K) @
Difco™ Potato Dextrose Agar (PDA) #HEIX:H1IZ 10 pl
DHAEH T3 ~4N%EHKL, 25°C (Fua AKRERES
IL72, ¥~ bR (BR)) C2HMBER L. WA
K Z# 10 mlA UHEBE ICARZE L L, #Hssi
FARBEEVE L CTARE GORERE R L. 20
%, TORWABRERKEEXY FTRY, FIAT—
V (Quartz  Wool, HV— () T»#z LT, #10
cfu/ml DWW & L 72

—80°C THHRAE L T\ /2 A. niger (ATCC16404) %
1 U IR O PDA R M2 10 plOo A4 H T3~
4l IR L, 25°CTIHAME# L7z, 0.05% tween80
(Polyoxyethylene (20) Sorbitan Monooleate) (FlIJtAfi3E
T (BR) Zamn L7 AR B AR K Z 810 mlAa U
PR IS ANE 2 L, Sk B2 Bk e LCig
TR ELFEREFNE L. Z2o%, ZoOREABAE
KzEERy TR, 75 A7 — )V (Quartz Wool, B> —
(#) TH#EELT, #5107 cfu/ml ORBEA B L 7.

Sarcinochrysis sp.D50% T % / —ILiHHDFE
Sarcinochrysis sp.\%, 19964, IR 5 imi 1T K ZE g 1+
THRWL 7z, WKL, o2 LO2 WF77Z3T,
25534 2 T30 umol/m?¥/s (24 K [W]) 25°C T2
W L7z, 2O Sarcinochrysis sp.#1§4K120 g%
50% % 7 — (FOGHZET3E (Fk)) 1440 ml & {RE,

20124 %1175

90°C PA b T 3 s MR s il i L 72, %12 3000 rpm T 10
SR O O 2 ARG LC-200, (BR) B X —
BL) LWsIA®L: ZOHBINRL—F— (0—%
) —INAKRL—%— NAJ-100, HEHLasm (b)) %
FAWTIy ) —)VERRE Lk, SRS (SO R
FD-128, SEpE AL & (#k)) L TSarcinochrysis
sp. D 50% ¥ 2 — Vil (LR “Hiid” &L 2R3 %)
#1572 IRIE, 6.97% THh o7z,

HEYOBRESE S aureus & P aeruginosa \Zxf
5 5 O S OPH R 21T 9 72012, RO
B0 & 24T - 72, 1R H o EZ77R 325 20 H
DO EDHIZIZE L TH - 72,

WG S @041 gloA~FH > (FDEASE
T (BR)) 80 mlZ Nz, 154 MM Pk CGRu
HALEME (BR)) T L7z, Z20%IZKS0 mlz iz
1053 H3R & 5 L, 3000 rpm T 545 [ 53 070 B LN F 4
VREEWN oI, FOHRANFY &R0 mlhlZ 1045 ik
&9 L, 3000 rpm T 5 53[0 LA F 4 2 g &2 M-
72 ZOEMERE S HITHYEL, AFHS U EEINRL —
& — CHE LSS L C, A9 V4 0.025 g & 15
72, WICAKEZF8 mlL Y AL T, ~FH 5
Bt DK 45 0.035 g % 1572,

B oKBRHT2 mII YT F VT —F )V (ADGEHMEET
¥ () 72mlEmAZ, 105HRE D Lz, ke 9 #,
3000 rpm TS5 L L ¥ 2 F VT — TV E >
7. COBERZSIHIC2MEYEL, YZFNLIT—TI
J&% T NKR L — % — THZIE LSSz L C, Y= F 0
I —FIVIE4530.045 g #5472 WICKEZF 7.2 mIELD
AL T, Y FL T —F VAR OKES0.030 g
wi7.

b oKIER64.8 mIICEEEE = F )L (FIGHESE T3
(KR)) 648 ml& Nz, 1040 M3RE 5 L7z ke S #,
3000 rpm T 575 & 0o o ik L BERR = 7V g %2 B - 7z,
COBMEER S S22 RL, FEEREZFVEE T NR
L — % —Clz[H L aGE 5 U<, BEFE = 7 VIE530.040 g
A RICKIEZH6.6 mIEL Y SRS LT, KRR
IF VIR DK 530.027 g & 1372,

B oKEBHSS2mIZ Ty 7 — v (FEHEE T ¥
(#R) 5382mlxmz, 10458IEE 9 L7z ke 5%, 3000
rpm TSRS L 78 ) —VEER - 72, 2O
e X HIZ2M#VEL, 7% /) —VE%EITINKRL —
y — CHE LSS LC, 7%/ —)Vili40.081 g%
7z WITKIE %2 mIL) s LC, 75 ) — V5
BLOKME450.11 g #4472 (Fig. 1).

BRIEEDFERE D02 w/iv % 8T7 Xy (Bptkxtiid) :
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Sarcinochrysis sp. 50%EtOH extract 0.4g

[ + Hex 80 ml+ water 80 ml

shaking (10 min) ] *

centrifuge (3,000 rpm, 5min) +Hex 80 ml

Hex phase
|

evaporate and freeze dry

Hex fraction

Hex/water

Aqueous phase (80 m) ——

—

8 ml 72 ml
| | +EBt20 72 ml +——*
shaking (10 min)

freeze dry

fraction centrifuge (3,000 rpm, 5 min)

Et20 phase

evaporate and freeze dry

Aqueous phase (72 ml)

—

7.2 ml 64.8 ml
Et20 fraction | | +EtOAc 64.8 m] «——*
freeze dry  shaking (10 min)
Et20/water fraction  centrifuge(3,000 rpm, 5 min)
EtOAc phase Aqueous phase (64.8 ml)
evaporate and freeze dry
6.6 ml 58.2 ml
EtOAc fraction I | +BuOH 58.2 ml «———*
freeze dry  shaking (10 min)

EtOAc/water fraction

centrifuge (3,000 rpm, 5 min)

BuOH phase

evaporate and freeze dry

BuOH fraction

Aqueous phase (58.2 ml)

freeze dry

BuOH/water fraction

Fig. 1. Fraction process of Sarcinochrysis sp. S0%EtOH extract.
* twice repeat; EtOH, ethanol; Hex, hexane; Et20, diethyl ether;
EtOAc, ethyl acetate; BuOH, butanol.

RGN DEE0ON~03% D) b, KIGE, 7
K7 BRI O B Gil % B IR R 0.2% TREE L7z, /%
TRy (NTFFVREFRATFIV) (LFRIE (F))
DUEFED02wW/v% £ 72 5 £ H1210% T A F IV AV A F
v F (DMSO (FYEHiZE T (BR)) ZImATHEL 722,
20.0002 ~ 2% 9 : IR OBEEED 2% & B K 5
1210%DMSO % Jin 2 TH# L 727412, 10%DMSO THi
MLTEA 10mlTOFBEL 7.

(30.002 ~0.2% ~FH VW5 0 AN FH WSO PR D
02%& 7% 5 X 91210%DMSO Z il 2 THB L 721412
022 yum®» A 7L 7 4)V%— (Whatman) T5i#
L7z, ZOHEH% 10%DMSO THAML TH 4 10 ml§
DL 7.
@0.002~02% Y TF IV IT—F )IVillisy: VTF L IT—
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TV DIEEA0.2% & 72 5 & 9 12 10%DMSO % il 2
TR L 7212022 yumDA Y T LY 7 4 V7 —Thif
L7z, ZOHEHE% 10%DMSO THMML TS 4 10 ml
OB 72

(0.002 ~0.2% FEfE = F Vi 55« BEEE T 5Vl 55 O i
JEAS0.2% & 72 5 & 912 10%DMSO Z 2 CTHRHEL L 7214
12022 yumD A Y TL YT 4 VE—=THBLI. ZTOHE
% 10%DMSO THAML THK %4 10 ml OB L /2.
®0.002~02%7 % / — V5 7% — VIl 550k
JEAS0.2% & 7 5 & 912 10%DMSO Z 2 TR L 7214
12022 yumD A Y TL YT 4 VE—=THB\BLI. ZTOHE
% 10%DMSO THAML THK %4 10 mlFOFEL /2.

O 5@ THEL 7290 LT, Bt s L 2=/
WORHIIR 10° cfumlHR L 725 D%, Rt TR
L 72 BRI AR 971 107 cfu/ml % 100 pl 3520
%, 25°C, 50 rpm T 1 B§fI 4 ~ F 2 X—} (BR-160LF,
Y47y (BR) LTHMRiEE L7z

MEHAR Lo E 25°CTRIEL, Bk
WHERONH (1KH%R), 1HH, 3HH, 7THHIZE
Brair 572,

R IR 2 B FCEAGE IS X 0 Y i ic L, A
MU 72#0.1 ml% SCD AR IICHE, 2> T — I
TERMWIZIE, ERLICLT30CTH2HMRZEL 2
== R L7z, EWIE, BRI E SRS &
DB RIEEIZL, 0.1 ml% PDA ARG HICHIE, T~
T — VTN, FERLIZLT25°CTC. albicans
&S5 HIE, A niger\d7HMREFE L7z, A niger 2B LT
37 HIEOFEZTPIZH A0 Ao ¥ M HSHEEC 72 5 72
O, BE2HHICau=—FzitllL, €0k, KiE7
HHEFCHAF - 2a0—0REOREZ L.
3STHBEICIu=—=H8AE LA, 2HBIZERIL
Zoau=—FImE L2 B, 1BEICKHLT3IHD
Yry—LEfiv, ao= -5 2~3 IRED P %
fERE L7

= =R

E. colilZx$3 2 i OBl EH Of R 2 Fig. 21217

Bt B0 0.2% /85 X TiE1HHIZOHHD#H 10
SOTETHPL, 3HAUEZau =2 L 2h >
72 0.2% Y T2 7 H HIZH 6045, 0.02% <
FR 102 e = =B 2 720 0.002% o3 HH
2100030 1 FTRWA L2225, 3HE2STHHIZ)
T 100 F512 3 2 72, 0.0002% i3 7 H H 124100
SD1ETEI L.

FARIICAT o 7o F A BB IS B VT, 0.2% N
VS E02%MB S VB TIZTHHO IR = —
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Fig. 2. Antimicrobial activity of 50%EtOH extract of
Sarcinochrysis sp. against E.coli. The closed circle (@)
indicates the positive control (0.2% paraben). The open circle
(O), closed square (), open square ([]), and closed triangle
() indicate 0.2, 0.02, 0.002, and 0.0002% Sarcinochrysis sp.
extract respectively.

BIZOHH I EAEE LD o7278, 02% 7%/ —
VTR 20512272, —F, 02% Y F vz —
TVI5CIE7HEIZOHHD# 1000570 1 % T L
72 (7= KER).

S. aureus \ZxF 9 A HTHY, HHIH O N F 24
JIFINIT—F VG, BRI FVESB LTS ) —
AL \0)3‘)?%1’?}%0)%*%’2F1g 3WRY. BatEx o
02%/8F XY TIZITHHBICOHHBH®K100055 D1 % T
WAL, 3HAMREZIo=—%2BR L 5o 7.

02%MHWIZ7HEHICOHB DK 10501 £ THA
L7z 0.02% a0 H Hix 4.5 x 10° cfu/ml, 1 HH
37 cfu/mlTH Y, 0.002%HEWH0H HIX1.1 x 10°
cfu/ml, 1HHIX6.5x 10! cfumlTHYH, wFhdH3H
HUBZaa =— %2 L %55 7z (Fig. 3-A).

OHH®0.1%~NF4 V513 5.7 X 10* cfu/ml, 0.02%
AFH VHE3.8 X 10° cfu/ml, 0.002% 4 > [ 55
137.2x10* cfu/mlTH Y, Wb 1HHMEZ I =—
IR L 742 7= (Fig. 3-B).

02% YT F VI —F V5, OHHMUKEI T =—
ZIM LA o7, OHH®0.02% ¥ =F )V T — 7 )Vl
4713 1.6 X 10% cfu/ml, 0.002% ¥ TF V. —F V5%
1.2x10cfumlTHH, Wwihd I HHUKEEIT=—
2K L - 72 (Fig. 3-C).

0H HD0.2%F:fE = F )L 5513 7.8 x 10° cfu/ml, 0.02%
FElE T 7 V4313 6.1 X 10° cfu/ml, 0.002% FEfE T 5 )V
W13 1.4 % 10° cfu/mlTH Y, W d1HH LR
au=—%K L% H» - 72 (Fig. 3-D).

OHH®02% 7% 7 — Vi 531%6.7 x 10* cfu/ml, 1
HHIE1.3 x10° cfu/ml, 3HHIX9.1 x 10°cfu/ml, 7H

20124 %1175

HiZaue=—%2ERLEzd»>72. 0OHH®0.02% 7% ) —
JVI 4313 1.2 X 10° cfu/ml, 0.002% 7' % / — )Vili5rid 1.6
x 10° cfu/ml, 1HHIZ3.9%10? cfu/ml, W¥hd3H
HPRRIZ 2 v =— 2 L% 22> 72 (Fig. 3-E).

P. aeruginosalZxt3 % filt ¥y, il o~ F 4 sy,
VILFNVI—TIVEG, BERIZFVESB LTS ) —
VIS OPUHEIEH ORE R % Fig. 4183, B E00.2%
NN TRIHHURKIZ I =— 2B L 0o 72,

02% it 0HHIE3.3 x 10* cfu/ml, 1HHIX1.1
x 10? cfu/ml, SHEDKZIO=—2ER Lo 7-.
0.02% B0 H HI1E2.2 x 10° cfu/ml, 1HHIZ2.3
X 10? cfu/ml cfu/ml, 3 HHIX5.6 x 10" cfu/ml, 7HH
Fao=—%ERLero7 0.002% o0 H H
129.6 x 10* cfu/ml, 7HHIZH 1005301 F T L7z
(Fig. 4-A).

0.2% ~NFH V45Tl H Hix 1.2 % 10* cfu/ml,
ITHHIZ1.1 x10° cfu/ml, 3HHUKEE I =—2EK
LZadorz. 0.02%~NF4% H45r00H HIX5.2 x 10
cfu/ml, 7HHIZFT7005D1 FTHRA L7, 0.002%
FHUWSOOHHIE1.9 x 10° cfu/ml, 7 HHIZ# 300
D1 E THA L7z (Fig. 4-B).

02% Y T F VL —F V5 TIEE#E0H H1E8.0 X
10° cfu/ml, 1HHIZ9.2 X 10*> cfu/ml, 3 HH&IZa
Oo—%BH L eho7 0.02% Y TF )V T —F V5
DOHHIZ1.6 x 10* cfu/ml, 1 HHIX2.2 x 10* cfu/ml,
3HHEIX1.0 X 10* cfu/ml, 0.002% ¥ TF VT —F LH
S D0H HI1E5.8 % 10* cfu/ml, 1H H 8.8 % 10° cfu/
ml, 3 HHIX53 x 10" cfuml, wFhd7HHIZIR=—
IR L %% - 72 (Fig. 4-C).

0.2% iR — 7 VIl 45 CTldRE 20 H H 13 2.4 x 10° cfu/
ml, 1HHE4.1 x10* cfwml, 3HHUKEEa29=—%
L% h o7z, 0.02%EEM T )ViEi5 a0 H HiE4.0
x 10* cfu/ml, 1 HHI1E5.8 % 10° cfu/ml, 3 HHIX4.6 x
0' cfu/ml, 0.002%PEEE = F VWl 4 o0 H H132.0 x
0° cfu/ml, 1H H 6.1 x10* cfu/ml, 3H HIx1.6 x
10* cfu/ml, WIFhb7THHIZIU=—2BE L 20>
7- (Fig. 4-D).

02% 7%/ — VI TIdE#0H H1Z9.3 x 10° cfu/
ml, 1 H H1X5.6x10% cfu/ml, 3H Hx1.3 x 10> cfu/
ml, 0.02% 7%/ —\ViEi%o0HHIZ4.0 X 10° cfu/ml,
1HHIZ1.9x10% cfu/ml, 3H Hix1.7 x 10" cfu/ml T
HY, WFhdTHHIFZIU=—%BK L 5h o7
0.002% 7 % 7 — )Vl 730 H H 2.5 x 10° cfu/ml, 7
HH 24530050 1 % T L7 (Fig. 4-E).

C. albicans & A. niger \Z) 3 2 W O HLRAEH O &S
%% Fig. 5 & Fig. 6127
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7
6
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& - 0,025
- 2
---f3--- 0.002%
1
0 4 ®

Fig. 3. Antimicrobial activity of 50%EtOH extract of Sarcinochrysis sp. [A] and Hex [B], Et20 [C], EtOAc [D], and BuOH [E]
fractions of the extract against S. aureus. The closed circle (@) indicates the positive control (0.2% paraben). The open circle (O),
closed square (), and open square ([]) indicate 0.2 or 0.1, 0.02, and 0.002% Sarcinochrysis sp. extract or fraction respectively.

C. albicans (BT IRD 02% /55 X Tld7HHIZ
au=—%BR L e o7 2% MW TIZ7THHIZO
HH®K100545 D1, 1% <iEf405 01, 0.2%
WY T3 305 01 F TR L7z 0.02%FhHEY &
0.002% 3 TIE, a0 =—KOZLSIF L A Do
7z,

A. niger B HERIRD02% /87 XY TIXTHHIZH
500045301 F THWHA L7z 2%, 1%MmEwmEs L~
0.2% T, I =—FDOZBIT L AL LD o7
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Fig. 4. Antimicrobial activity of 50%EtOH extract of Sarcinochrysis sp. [A] and Hex [B], Et20 [C], EtOAc [D], and BuOH [E]
fractions of the extract against P. aerginosa. The closed circle (@) indicates the positive control (0.2% paraben). The open circle (O),
closed square (), and open square ([]) indicate 0.2, 0.02, and 0.002% Sarcinochrysis sp. extract or fraction respectively.

aureus \ZxF L CHLRTEA 2 /R L7z, 0.2% ¥ <L S.
aureus |2 L CH E WHIRIEH Z RS o720 0.02%
£ 0.002% Y TIZ02% /89 X X ) b PiwitEz R
L, bk bR TR,

—7J, E. colilZx} L TlZ, 0.0002%HEWIzB W T
DEPICHRIEMA 2R L7z 0.002~0.2% % <l
WEOBMA A S NT. PINAT - 72 K FE A BRE 155
EIZBWTIE, 02% YT F VT —F I VEGTIZ7HH

20124 %1175

2R 100053 D 1 F TRHA L7228, WEOKE RWEDS
BFTW502%7 % 7 — VIl IZB W TR A
A2 e bEZEbEL L, W oORHEMEL Y L ik
W OB AR X ) B SN TREEDE 2 i/,
C. albicans \Zxf L ClE 2% Hhii% < 7 H HIZH O D3
RONGGVLRBORRIER» D2 L E 2N 1%,
0.2%, 0.02% B & 1°0.002% i) TIEH B DL AR
DoNLehoiz. A niger TWE2%, 1%B X U80.2%
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—&— control —k— 2%

log (cfu/ml)
w

—h— 1% —&—0.2%

day

Fig. 5. Antimicrobial activity of 50%EtOH extract of
Sarcinochrysis sp. against C. albicans. The closed circle (@)
indicates the positive control (0.2% paraben). The closed
triangle (4), open triangle (&) open circle (O), closed
square (), and open square ([]) indicate 2, 1, 0.2, 0.02, and
0.002% Sarcinochrysis sp. extract respectively.

log (cfu/ml)
[44)

2 —e— control —k— 2%
1 9 —a—1% —a—0.2%
0 T T T T I T 1

day

Fig. 6. Antimicrobial activity of 50%EtOH extract of
Sarcinochrysis sp. against A. niger. The closed circle (@)
indicates the positive control (0.2% paraben). The closed
triangle (&), open triangle (2), and open circle (O) indicate 2,
1, 0.2 % Sarcinochrysis sp. extract respectively.
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