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Abstract Temperature is a major factor that affects the physiochemical properties of compounds.
This study focus on the determination of thermostability and the effect of temperature on anti-
oxidant activities of Ecklonia cava (E. cava) ethanoic extract. The ethanoic extracts of E. cava
were evaluated at 30°C, 60°C and 90°C for 0 to 7 days. The antioxidant activities were determined
by DPPH, hydroxyl radical and hydrogen peroxide scavenging activities. The intracellular reactive
oxygen species (ROS) scavenging activity was investigated using DCFH-DA assay. Results re-
vealed that the ethanoic extract of E. cava incubated at different temperatures for 0 to 7 days,
showed stable scavenging activities on DPPH, hydroxyl radical and hydrogen peroxide. The ROS
scavenging activities of ethanoic extract and ascorbic acid were also investigated. The extract
showed a stable ROS scavenging activity from 0 to 7 day at 90°C. However, the scavenging
activity of ascorbic acid at 90°C decreased starting from day 3. These results indicated that the
antioxidant effects of this food grade ethanoic extract of E. cava could remain stable during the

employed temperatures of food processing.
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ERE
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B Adof| A-88 TH (Eckionia cava)e AFTE
gak Agbell A4stal e ZERFE 2009 8€-10
4 Atolo] AFTL & B2 2 FASY FE2

AL AAST, 53 Az Agshart

e

M=z

incubator | 4] 5
x goll Al 20 E3F A&
Fedg AstAch aea ¢
et A AIEE AHESA

S

IR

e FEEO YibdES AOACH
[1170] wet SRS 105°C Add =z, 229

<2 Soxhlet F+=H, 2T A2 KjeldahlH, Z3] &2

b

HPLC £4

B2o] AF8¥ HPLCE YOUNGLIN Acme 9000
7171& AH&stth &40l AH8-E 2 8-S Watchers
120, ODS-BP (5um), 4.6*250 mm< AH&3t1 oM,
o] 54 &1l 10% MeOHO A 100% MeOHS A&
AT BAS  Gradient ZHOE 50E7HA
10-100%7HA & Z7A 07 3lo], B39}

DPPH radical scavenging activity

&4ksl AlZE2] DPPH radical 78432 Nanjo 5
(1996)2] ol ot SAIATH [12]. 60 pL A =
g-Hof] 60 uL DPPH £ (60 uM)S #7131 10
Z T wrE vy & 84S quartz capillary
tubeoll %1 % 2% %o ESRZ ZH3At} ~HE
&2 scan time: 2min, field: 337.1 +5 mT, time con-
stant: 0.3s, power: 4 mW, amplitude: 1x500 &] Z=71°
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Z 7153, &4kst Al g9 o) g superoxide radical
o £ATHE ohefe] 4L o) §3tel AT

DPPH radical scavenging activity (%) = (ESR signal
intensity for medium containing the additives of con-
cern/ESR signal intensity for the control medium) X
100.

Hydroxyl radical scavenging activity

g4ksl Al 5.9] hydroxyl radical 2274 €42 Rosen

T (19808 Wl F3t] A3 [13]. 5, 4t
§‘r NEE AR FE7F HA 02 mL SRl =
o]31 &§7]9 0.3 M 5,5-dimethyl-1-pyrroline-N-oxide
(DMPO) 0.2 ml, 10 mM FeSO4 0.2 ml ¥ 10 mM
H202/0.1 M phosphate buffer (pH 7.4) 0.2 mL &33k
O Aol A 2.5 WX]g £ quartz capillary tube
o] 7, ESR spectrophotometer= =74 5}t 2=3)
EH -2 gcan time: 200s, field: 3461.3 = 50 G, time
constant: 0.5s, power: 1 mW, amplitude: 1x200 &] =
Ao g 7|53t} A4ks; Algo th3t hydroxyl radi-
cal®] &7 ZAL ot o] A& o] &3t Attatad
=

Hydroxyl radical scavenging activity (%) = (ESR sig-
nal intensity for medium containing the additives of con-
cern/ESR signal intensity for the control medium) x 100.

Hydrogen peroxide (H,0,) £7{&M

Hydrogen peroxide 427 2432 Muller [14]¢] H
Ql 2,2-azinobis (3-ethylbenzthiazolin) -6-sulfonicacid
(ABTS)- peroxidase system®] A H,0, £2ASAH & =
A3tATE 96 well plateo| 4] Al S &4 80 L, 10 mM
H,0, 20 uL 2} phosphate buffer(pH 5.0, 0.1 M) 100

LS @o] 37°Co| A 5E7F v Al AT 1 Zof 125
mM ABTS 30 puL®} 1 U/mL peroxidase 30 pL& 23l

Table 1. Chemical compositions of Ecklonia cava (%)

& T 37°CoN A 1087t ¥HEA 7] 2L enzyme-linked
immunosorbent assay (ELISA) reader (Sunrise, Tecan
Co. Ltd., Austria) & ©]-83}4 405 nmol|l A §F =5
=73k

MZ U Hydrogen peroxide (H,0,) £7{&M
Vero cellS welld ¢F 1.5x10° cells/mL Al Z7}
T = 96 well plateo]] ¥F & 37°C 5% CO* =9
HF3EATE 16417 & AlE FE2ES OdS 55
2 A3 & 37°C 5% CO* 7)ol A 30837t vk
*8P°ﬂE} H,0, (stock 20 mM)E 10 LA 713k & (HF
= 1 mM) BA] 37 °C 5% CO? v 7] ol A 3087t
HH FstAth WEE71oA well& 7AuUo] DCF-DA
(stock 500 uM)E 20 puLA 7} & spectrofluormeter
(excitation 485 nm, emission 535 nm)Z 34 5} T}
AN 55 YA &3l Hydrogen peroxide (H,0,)= &4
g AL T o2 Aok, A EE ¥l hydrogen
peroxideE &7 Al71&E AlE A g3 vl w3k hy-
A2A%E SA8AH

drogen peroxide

49 S

. AEZF/HE Tl ZZF+= Polyphenol AES
DR AEe] oz it vk &
5

=

u]

[e]
[14]. ¥ A oA E=3F w2 Polyphenol
5 2l

Fe 5.12%S JEhila, wwde] gao)
%E AR, el oF 6.09%, A2 g

Scientific name Moisture Ash

Polysaccharide

Protein Lipid Polyphenol

Ecklonia cava 6.09+0.40 5.12£0.50

15.69£0.73

4951029 13.66+0.89 45.99%0.29

UThe values are averages of triplicate determinations.
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ik &

Dieckol

Figure 1. The HPLC chromatography of ethanoic extract of E. cava. Solvent A was MeOH, Solvent B was distilled water.
The system was eluted using linear gradient as 10% A increased to 100% A from 0 to 50 min. The flowrate was 1 mL/min,
and detector was set at 230 nm. Chemical structure of dieckol isolated from Ecklonia cava.
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AE} A AN A GitsiA| o HEsE e F2 it
3}A) 9] free radical 2715, 5% =1l chelating ‘59,
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=5+ v A QFA S radical 241, o1 gl HE-g-A] of A
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PR lipoxygenase©l] 2] 3 X%} 48} RES-Alol| A <] &
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Figure 2. Thermal stability of ethanoic extract from E. cave and ascorbic acid in DPPH radical scavenging activity at the
concentration of 25 pg/mL. A: The ascorbic acid was treated with different temperature from O to 7 day. B: The ethanoic
extract of E. cava was treated with different temperature from 0 to 7 day.
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Hydrogen peroxide (H,0;) &7{&AM

Hydrogen peroxide (H,0,)= AW Z 7]&o]y A
Zol AR &S 2 ot AWoly k3 E =%
gttt & A ATt [16, 17]. Fig. 39141+ DPPH,
hydroxyl radical &7 &A4& EUZ ZHe) dg&
ZE) 30°C, 60°C, 90°CE Z+Zt €42 7139 i,

Z+2y 5 9]E% 02 Hydrogen peroxide (H,0,) &
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Figure 3. Thermal stability of ethanoic extract from E. cave and ascorbic acid in Hydroxyl radical scavenging activity at
the concentration of 25 pg/mL. A: The ascorbic acid was treated with different temperature from 0 to 7 day. B: The ethanoic
extract of E. cava was treated with different temperature from 0 to 7 day.
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Figure 4. Hydrogen peroxide scavenging activity of ethanoic

extract from E. cave. The samples were treated with different
temperature for 7 day.
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Figure 5. Intracellular ROS scavenging activity of ethanoic
extract from E. cave and ascorbic acid at 250 pg/mL. The
samples were treated with different temperature from 0 to
7 day.
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