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We investigated the biological activities of ethanol extract from the seawater algae, Chlorella elliposidea C020 such as
antibacterial activity, anti-oxidant activity, tyrosinase inhibitory activity and hemolytic activity against human erythrocytes. Extract
was obtained from various solvent, methanol, ethanol, acetone and ethanol + acetone (1:1, v/v%), 95% ethanol proved to be
best extraction solvents. The contents of ethanol extract were higher in freeze-dried sample than that in frozen-thawing.
Antibacterial activities of ethanol extract showed strong inhibitory effect against Bacillus subtilis PM125, Bacillus licheniformis

and fish pathogenic bacteria, Vibrio parahaemolyticus KCTC2471 and Edward tarda NUF251.

However, this exiract didnt

worked against antifungal activity against Candida albicans KCTC1940. And, ethanol extract was without hemolytic activity
against human erythorocytes. The ethano! extract showed 75% of free radical scavanging effect on 2.0 mg/mL using DPPH

method.

In tyrosinase inhibition assay of ethanol extract, ICso (Inhibition Concentration) was measured as 10.87 mg/mL.

Conclusionally, ethanol extract of Chlorella elliposidea C020 has good candidate for bioactive materials.
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Table 1. Composition of Medium for Chlorella (1L seawater 7]<)

Stock Stock solution mL/L
NaNO; 75.0¢/L 1.0 mL
NaH,PO; . H,O 5.0g/L 1.0 mL
Na,Si0; . 9H,0 30.0g/L 1.0 mL
* f/2 Trace Metal Solution (1L dH0 7)) 1.0 mL
FeCls . 6H;0 - 3.15 g
Na;EDTA.2H,O 4.36 g
CuSO, . 5H20 9.8g/L 1.0 mL
Na2MoO,. 2H20 6.3g/L 1.0 mL
ZnSO; . TH20 22.0g/L 1.0 mL
CoCl, . 6H20 10.0g/L 1.0 mL
MnCl, . 4H20 180.0g/L 1.0 mL
** ff2 Vitamin Solution (1L dH0 7)) 0.5 mL
Vitamin B12 (Cyanocobalamin) 1.0g/L dH,0 1.0 mL
Biotin 0.1g/L dH,O 10.0 mL
Thiamine HCl 200.0 mg
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HHE o] g3 AE ARE 20CTAA 1-14 2l 20| A
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Tryptic Soy Broth (TSB)%} Lactose-Boullion (LB), Potato
Dextrose Agar (PDA) ¥ Muller-Hinton Broth (MHB)<—
MerckA} (Darmstadt, Germany)o| Al Tste] Ao A&
3} ). Trifluroacetic acid (TFA), ascorbic acid % DPPH
(1,1-diphenyl-2-picrylhydrazyl), mushrum tyrosinase 3 tyrosine
£ SigmaA}l (St. Louis, MO, USA)EHRH FU3}A, 9]
8] BE AL SHF AT

. 0%

BN

qrEzdet F2E59 FHaA
concentration, MIC)?} FHAAT5 % (minimal bacteriocidal
concentration, MBC)E ZA}38}7] $8} gram-positive bacteria
2 Bacillus subtilis PM125, Bacillus licheniformis, Micrococcus
luteus KCTC1056 X Staphylococcus aureus KCTC1916 &<
AF-83FS 31, gram-negative bacteria= < Escherichia coli D31,
Escherichia coli KCTC1184, Enterobacter aerogenes KCTC2190,
Klebsiella pneumoniae KCTC 2208, Pseudomonas aeruginosa
KCTC2004 2 Salmonella typhimurium KCTC 19255 AH8-314
om, o4 MO 2= Vibrio parahaemolyticus KCTC2471
3} Edward tarda NUF2512 AM&-33th.

5% (minimal inhibitory

o2
e
5 g

o] &4

gagolel A FAL liquid growth assay method®E =
AR TH26). Candida albicans KCTC1940% potato dextrose
broth (PDB) Bl A| & AR&3to] 30T o)A 48417 v sl ATt
THol9 FEE 1 x 10° CFUmLY] HXE 3|435td 96
well plated] FFo] s} ALF o7 3X3) FE=E
Ao} FEAE EYSATE ol 30TAAN 4847 &<t
B} 3t ¥ microplate multi-detection reader (Synergy HT,
Bioteck, USA)& ©]-&3t] 630 nmoll A A3t

Rﬁ:l%)\-l

FEEA S STV Y AL HEFE 150 mM
NaCl X33t 50 mM phosphate buffer (pH 7.4)E A H 3}
o HF AIAY FEE 5% (%)t HEE 2T
Q7). A€ 97 Ko F A3 fFF2EY 352
< Yo 37ColA AR Bl &, 94EE) (8,000 g x 10 min,
4CT)YE F3tt 1 A=DE microplate multi-detection
reader (Synergy HT, Biotek, USA)< ©]83}4] 450 nmol| A
ZA43ATY. A8 o Algdol £EHX OLE 7ﬂa 0%
(CO)Z 3}al, 1.0% Triton X-100S 4
100% (B)Z Aslo, A 5E&AE HIIHS ‘IH UEetye
AR F3E S)EFH §EEA %E AdEAY. %
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Hemolysis activity (%) = (S-C/B-C) X 100

S:AEEAS AAYE W vehte 4YHQ FRE
: 1.0% Triton X-100-& YL o &3¢
C: AT Arde] TAHA G A9 FAE

etitst &Y
Free radical scavenging activity® Z335}7] 93} 4
1,1-diphenyl-2-picrylhydrazyl (DPPH) -2 AFE-3FATH27).

DPPH 16 mgs 100 mL o830 5o £H)3k AR 50 L
o] DPPH stock £%2 500 yL €& t}& total volume©)
10 mL SHEE AqeES Hrbste] A2 3027 4k
AlZ1 2, spectrophotometer (Mecacys, Co. Ltd, Korea) 517 nm
oAl FA43%tL EFAE 2= ascrobic acidE AM&35F9t)
A5 FBEE A9)E EFEAFY FHEE (Ao)E 3¢
FirE a9 8 AR

Radical Scavenging Activity (RSA, %) = [(Ao-As)/Ao] X 100

Ao EFAEY FHE
As : N2 F3E

Tyrosinase g 2g4 X3 £H

Tyrosine S 7|2 Z o] &3t tyrosinase E4EA Y A=
Ishihara(28)5- ¢ “HH-& W3l HASHETY. 0.1 M SlAl
F&4FA (pH 6.5) 220 pL, 1.5 mM Tyrosine 40 plL, A&
20 pLe] &89 mushrum tyrosinase (1500 U/mL~2000
UmL)yE 20 pLE #H7}sbe] 37Co A 1087 vheA)7] 3
96 well plated] WS- 200 PLE Wi, I ASAE
microplate multi-detection reader (Synergy HT, Biotek, USA)
& °183te 490 nmoll A FABIHTH REAIEEZE albutin
= AT

Tyrosinase inhibition activity = 100[1-(S-B)/C]

(2]

* Tyrosinase R AN BN H7} A FF% W4

B : Tyrosinase ™4l 0.1M 12t E &3 (pH 6.5) H71A1 9
F4= W3ty
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BT HA 95% oeE FEEo M FE2 £&0] FJYL
M (Fig. 1B), 22 253 249 Aoe 32¢ 9}

F2EAL MY e Aow JedthFg 10). 7 AR
A Ee] mE &89 ol

T
ofo
=
i
l
Ay
e
o
i,
i)
~

AE F& =S Ay g
F23 442 756 mg/Loli’i o, 52 A%3 A59 HA¢
e 95% et 13 —"F%& 22 1855 mg/LoHiﬂr

g o] &3l &3 BF-

38, 145.12 mg/lLE 71 & o] FEHIUL

Z5 H3lN TZ2UE T 95% AEEE 2A7
4 4 AT

Extract (mg/L)

EtoH MeoH Acetone EtoH+Acetone

(A)
100
1 80}
S
o
E 60F
§ 40 |
o 20t
O s ot i
EtoH MeoH Acetone EtoH+Acetone
B) |
200
160 I
i
T
e 120
©
4]
= 80F
>
LLI
40 |
O i

Omin 3min 6min 9min

(©)
Figure 1. Extract contents from the seawater algae, Chlorella
elliposidea C020. (A) lyophilization sample (B) freeze-dried sample and
(C) ultrasonication sample. |

= O
ANz de gue FEEY I L FFHold o
= (minimal inhibitory comcentration,
MIC)®} HAAHFEX (minimal bacteriocidal concentration,



128

MBO)Z SAsIAT:. Table 29 Z#E KW, gram-positive
bacteriaQl B. subtilis PM1259~} B. licheniformisoll t] 38l A4t
HaAFrot HAPgdFsEE 125 pg/mloM e
BRI &9, gram-posmve bacteriaq! Bacillus sp.ol] 733t
A5 YEP AYH(Fig. 2). Gram-negative bacteria®l A= o]
F HYA M V. parahemolyticus$} E. tarda NUF2519]
Mt Z+2b 125 pg/mL, 250 pg/mLolA A4S YERHSL
o sirERde FEE| offF HAA Al s &
A4S YeEE, aRIPHA] ofF ALRE JfHEe] 7w
stthar #@adn) vbdHol, F3o|Ql C albicansed| ™3t
Mo 84S Yehi Al ST

Table 2. Antimicrobial activity of ethanol extract from the seawater
algae, Chlorella elliposidea CO20

Microogranisms MIC (ug/mL) MBC (ug/ml)

Gram positive bacteria

Bacillus subtilis PM125 125 125
Bacillus licheniformis 125 125
Micrococcus leutus KCTC1056 >500 NA**
Staphylococcus aureus KCTC1916 >500 NA
MRSA* CCARM3115 >500 NA
MRSA* CCARM3089 >500 NA
MRSA* CCARM3061 >500 NA
Gram-negative bacteria
Escherichia coli D31 >500 NA
Escherichia coli 1184 >500 NA
Enterobacter aerogenes KCTC2190 >3500 NA
Pseudomonas aeruginosa KCTC2004 >500 NA
Salmonella typhimurium KCTC1925 >500 NA
Klebsiella pneumoniae KCTC2208 >500 NA
Vibrio parahaemolyticus KCTC2471 125 NA
Edward tarda NUF251 250 NA
Fungus
Candida albicans KCTC1940 NA NA

* I MRSA (Methicillin Resistant Staphylococcus aureus).
*  Not activity.

(A) (B)
Figure 2. Antibacterial activities of ethanol extract from the seawater
algae, Chlorella elliposidea CQ20. (A) B. licheniformis, (B) B. subtilis
PM125. Extract concentration; 1 (100 mg/mL), 2 (50 mg/mL), 3
(25 mg/mL), 4 (12.5 mg/mL).

25 &A 2 SIAE BHA

427 oo] @ AFSEd NBE FEEY SAVA
g 2AE7) 9% ALY HETE ASFHET. A0

Korean J. Biotechnol. Bioeng., Vol. 23, No. 2

o
-

g]
| By

Ag o e seFrde} duE FE= T UL
59 1.0 mg/mLANE 3%Ste ofF © &
et olgst Adnz sFEEde A FEE
o £4& F4 &S ¢+ UATH(Fg 3).

to o

c D HE

00?:,

100

40 -

Hemolytic activity (%)

1 1 = - _—
1000 500 250 125 625 3125 15 63 7.8 Mastoparan
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Figure 3. The hemolytic activity of ethanol extract from the seawater
algae, Chlorella elliposidea C020 against human erythocytes. Positive
control used mastoparan. The positive concentration was 125 ug/mlL.
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2% DPPH W& ol&3ld i3t 585 54
A7, 2.0 mgmlLd FEolA 75% DPPH &A%< HS
ICso (50% Inhibitory Concentration)= 1.35 mg/mLZ ©]& ESH

Fr|HZzFol A ATE ICs 400 pgml(29) BT} AA3| F
X2 DPPH 2A%L 43t A& & 4 UATHFig. 4).
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Figure. 4. DPPH free radical scavenging activity of ethanol extract
from the seawater algae, Chlorella elliposidea CO20.

Tyrosinase &4 Xl

Hrgdada) ek FEE9 tyrosinase ALFA A8
= tyrosine 71Z2E ol§3te FAIAUY -ERd
o Er-E FHE 9] tyrosinase A3 4 1Cs= 10.87 mg/mL=
LJrE‘r}:}:E}(Fig 5). o] =z} £&E9 ICs g 2000 mg/mL
Hop 43 248 JeERen, BEY] URS FEE
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9] ICso 4t°] 20~50 mg/mLETE 2o A4S 1}g
(15). 53], Kang 5(15)9] 7oA 4o Fxdq
&5 1Cs #°l 120 mgml Bt} #A3) =L
= ¢ AT olyd A ferFzdd
=0 5% il Ve AAE AN b
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O moox Y 32
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Figure 5. Tyrosinase inhibitory activity for the ethanol extract from

the seawater algae, Chlorella elliposidea C020. Positive control used
albutin.
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