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Biofunctional Properties and

Application of Eisenia bicyclis Extracts

Dae-Yong Kim

Department of Food Science and Technology, Graduate School,

Pukyong National University

Abstract

This study examined biofunctional properties of brown sea weed (Eisenia
bicyclis) extracts which were extracted with various solvents, in order to
suggest a way how to effectively extract the bioactiveingredients from Eisenia
bicyclis. For measuring._the biofunctional activities of Eisenia bicyclis extracts,
total phenol content, electron ~donating - ability, deodorizing activity against
methyl mercaptan, and nitrite scavenging abilities of the extracts, as well as
the effects of temperature, pH level, and time on jelly processing of halitosis
inhibition were examined.

The total phenol content was found to be the highest amount in ethyl
acetate extract at 12.51mg/100g, with ethanol extract at 8.37mg/100g and water
extract at 3.13mg/100g. The measurements of electron-donating ability by the
extracts revealed that ethyl acetate extract ranked top at 90%, followed by

ethanol and water extracts at 87% and 64%, respectively. The results of



halitosis inhibition by the extracts showed that halitosis inhibition of ethyl
acetate extract showed the highest activity at 97%, with the ethanol extract
having 95% of halitosis inhibition. These findings imply that phenol substances
are easy to react with ethyl acetate solvents, and that the substances for
halitosis inhibition can be considered as phenolic compounds.

As far as nitrite-scavenging abilities were concerned, ethyl acetate extract at
1% concentration showed the highest level of 86% in the section of pH 1.2,
with ethanol extract remaining at 76% and water extract at 37%. In addition,
nitrite-scavenging level increased as_the. concentration increased and as the pH
level decreased.

Deodorizing activity on temperature changes showed thehighest activity at
30C, or, 84%, down from 40C- to 60%.0r below. In the case of pH level,
halitosis-inhibiting activity was low at 20% or below in the acid section, and
increased to| 80% at pH7.5 or higher. When the halitosis-inhibiting ingredient
was made within 24 hours, the halitosis inhibition became higher at 90% or
over, and tended to decrease gradually after 48 hours. To minimize the loss of
halitosis inhibition, it is-desirable to make a halitosis-inhibiting product within
24 hours, at pH7.5%or over, and at 30 C or below.

A jelly food product “containing 0.5% of - FEisenia bicyclis extract was 2.5
times more effective than the control group, in the measurement of the

reduced amount of methyl mercaptan above the headspace of sample.
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o] A (Kurata, 19797 Nomure;1978; Ochi, 1983), aF4A
(Nomura, 1978; Sakagami, 1983), <4Fs}d (Fujimoto & Kaneda,
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SHTE 100 mL7F |5 483 v Als e R st
2. A9

2.1 Methyl mercaptan ¥ A%

Methyl mercaptan 3E<=H(1 ug/wl in—benzene ; Wako Pure
Chem., Osaka, Jdapan) 2 mLZ 198 mL ethanol “& o] &3]~ A
4TCo W3 Basiatt. 28 FFAAGH S 0] ZEAS
FHFE 109 341 d/ml)ste] AHg skl

22 TFHIAEZE =4
Methyl mercaptan. A4l &4 =A< Tokita et al.(1984)¢] <l

Table 13 2ol 28
iy

gm

Alg A=A 0.2M potassium

0&‘#

phosphate buffer 1 mLE 30 mLe] viale]l Y3 pHE 75%
Z43d . o 7)o methyl mercaptan ¥+ (1 pg/mL) 1 mLZ
7}sle] ZA] silicon capl® HE-3Fo] vortex mixer® 53 7F wyk
il 37ColA 687F 7F3 & vial®] headspace©] ¥ methyl
mercaptan<g gas tight syringe® YA %o} flame photometric
detector (FPD)7} #2¥ gas chromatography(GC)oll ¢ 3sfe] &
Ao FHAA DAL otge] Ao ozt AtEAH (Fig.
D).



Table 1. Operating condition of gas chromatography for measuring deodorizing

activities
Gas chromatography Hewlett Packard 5890, series II
HP-1 (methyl silicone gum)phase,
Column
Sm x 0.53 mm x 2.65 ul
Column temperature 35T
Injector temperature 150C
Detector temperature 200°C
Detector Flame photometric detector (FPD)
Carrier gas He : 40 mL/min, N, . 23 mL/min




Put an appropriate amount of a sample into a 30 mL glass vial

&

Dissolve the sample in 1 mL of a 0.2M potassium phosphate buffer
of pH 75

&

Add 1 mL of CH3SH( pg/mL) solution

&

Seal with a silicone eap and stir for 5 sec with vortex mixer

4

Incubate at 37C for 6min

¥

Analyze the amount:of -methyl mercaptan in-headspace by GC

Deodorizing activity(DA, %) is expressed as
DA=(C-S)/C x 100
C : methyl mercaptan peak area of control
S : methyl mercaptan peak area after incubation

with a test sample

Fig. 1. Flow chart of measuring the deodorizing activity of Eisenia

bicyclis against methyl mercaptan.
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o HAAMS YeyE dAdS o83 oz Folin-Denis(AOAC,
1990)= 7H&Fste] w3 Zo] HAAE At = 100 mL Hl=Edk2
2o 75 mLe FHF AR 1 mLE P23 & EFT F
Folin-DenisA] ¢F(Na;WO4.2H-O 100 g, phosphomolybdic acid 20g,
H3PO, 50 mL ol SF 750 mLE 7tsto] 2A1F &<t 37 7L st
$ Aoz YAANA L= AE) b mbet GANHUHEEFE E3

L
op
2

10 mLE AHZ TS He S7T2 100 mL &322 J&shich

760 nmollA] B EE X B 7F A gk 33 HlE Al A
3R, SAE T4 SE tannic acidE o] &35t HAgs XE HY

2.4 DPPH-radical scavenging activityd &4

a,a-Diphenyl-2-picrylhydrazyl (DPPH)+= H M-S o= AE9
9 & 24, phenol¥} aromatic amines®| ¥4+3} &8 AT u @

o] o]& %= Wi otk (Bios 1958).

Diphenyl-picryhydrazine 520 nmoll A #}alo] 7bd &9 A}
W Fol| e F4 bandE Holu}, phenold o] St AR F
Aot W3S A Ho| phenoxy radicalE AAEA HAr}h olw) &
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4 AtH(Hatano et al., 1989).
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MeOH solution of sample at Solution of DPPH(2X10'4M)

various concentrations(2mL) in ethanol(1mL)

Mixing

Shaking.-vigorously. for 20sec

Standing at room temperature

for 30min

Remaining-DPPH was
determined by measuring the

absorbance at 520 nm

Fig. 2. Measurement of DPPH radical-scavenging effect.
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26 5, pH 2 A @& FHAA &4 9F
Z A3k ethanol solubles Al &0 theh 1P heFo] 2 mgeo] ==
ALkstel Abgetlom, Algel ofg 2% tfellA 247t 683 W
A & Azl gk FHAA EAE FAste] ko wE 3
S AH R 9k Ethanol solubles®] pH+= 6 N HCl, 05 N NaOHE
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27 A9 A=

A2 Ee A7tE d=h FE= Ax= S S29 15vF
=S Hrbslo] 121CoA 30%7F autoclavingdt $-o 6,000rpmoll
A 158 AR A SRS d7besloH, &) &3, A9d, &

g i1ds 45 7t sl s REE ST

2.8 49 3573

Ay ZE A %3] sample size 7F2 2 cm, A2 2 cm, 77 2 cm
2 Ad jellyE rheometer (Model CR-100D, Sun Scientific Co.,
Ltd, Japan)E& ©°]&3le] "2 E FAs o AFEE plungere

AEol 1 mmel dEdelnt. 23] AHo= HFFS o dojx=

pud)
2
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Fig. 3. Effect of the concentration on deodorizing activity of Eisenia

bicyclis extracts.
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Table. 2. Deodorizing activity and yield of Eisenia bicyclis extract by

various solvents

Deodorizing
Solvents Yield (%0)*
Activity (Y%0)**
Hexane 0.35 8.6
Benzene 0.42 12.4
Diethyl ether 0.45 49.4
Methylene choride 0.52 21.8
Chloroform 0.57 44.5
Ethyl acetate 0.75 98.8
Acetone 1.86 99.6
Ethanol 3:53 99.2
Methanol 12.3 99.5
Water 35.6 99.2

* W/W, dry basis.

**  deodorizing activity against methyl mercaptan.
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ethyl acetate, acetone, ethanol, methanol, & %S¢ =A-&uwj7} # 3t

3 o7 FoE

33 F & &%

s 72 SvjEE ZEste] Y9 FX(10 mg/mL)olA T H=
S Plaste] Fig. 4.0 Yetdido 2 S £33 =9 F A=
Stek2 ethyl acetate g#°] 12 mg/100 g &= 7} =4 YEyka
ethanol 8.3 mg/100 g, water 3.2 mg/100 g-s=o|At}. o3t A=

FE=8dd mE FHIA A B FEZXAHTable. 2)ol4 yERE
Hpel ol FHAA FH 249 FEols SAE 44 o149 ethyl
acetate, acetone, ethanol, methanol, & 52 Al &vj7} A &3tct=
Aot # AAHAT wEpA o]4e] Adtw A Hisd EHE ethyl
acetate &joll & olfH = JHAS ZHA I low, FHAA EHE

Jehls A% kg 2Wo] 24 Bofsts Zow Az

O

3.4 DPPH radical-scavenging activitys] =3

AR ol s etz HAE Foste] AEFse AWAitst

AAAI7| = HER AL S Wk ofye} A oA &4

tzo] o3k w=3tE AAlets 289 AR olg ¥ Ut

4 FZHe] DPPHel tigh dxp3o] 288 Fig. 59 WER AT
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Fig. 4. Contents of total phenolic compounds of Eisenia bicyclis

extracts by different solvents.
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Fig. 5. Electron-donating ability of FEisenia bicyclis extracts by the

concentrations.

_19_



o] FHAA aF+= epigallocatechin gallate > epigallocatechin >
epicatechin gallate > epicatechin $=°|1 o™ H2F2] 79 dhaksh=
2 FHAA e} LA o BHael gdo] e AR #

o=

35 ol2d4 &3 &
N FE2=2 ol&ste] pHE s ofbdite &8 282 Fig.
7 9 Fig. 8 JEFSL

& vwo} 35S vt

FFEEY o}ANY B &

w (R
=

(@)
—
=
=
Q
(@)
(@)
—
0.
(@)
o
g
it
o,
N
—|—l
o3
Hir
rlo
o0
P
X
lo
o
_Og
i
[-'>~
ules
gh
%
)
ofo
o
i
iuj

FEEL 76%, water T==2 37%2 ofHAatd
& Z&S (YeErdt pH 429 A% ethyl acetate F&%o| 71%

=2 31%9 okt ZE AE= el ethanol F

e
o
rlo

_20_



'S
[

ity (%)

N
<

10

Nitrite scave

Fig. 6. Nitrite-scavenging ability of Eisenia bicyclis water extracts as

affected by concentration and pH.
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Fig. 7.

Nitrite-scavenging ability of Eisenia bicyclis ethanol extracts

as affected by concentration and pH.
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Fig. 8. Nitrite-scavenging ability of Eisenia bicyclis ethyl acetate extracts

as affected by concentration and pH.
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Fig. 9. Effect of temperature on deodorizing activity of Eisenia bicyclis
ethanol extract.
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Fig. 10. Effect of pH on the deodorizing activity of Eisenia bicyclis

ethanol extracts.
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Deodorizing activity (%)

Fig.

0 20 40 60 80 100
Incubation time (hr)

11. Effect of incubation time on deodorizing activity of Eisenia

bicyclis ethanol extracts.
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Table 3. Deodorizing activity of jelly food containing Eisenia bicyclis

extract against methyl mercaptan

Product Deodorizing activity (%)
Control 16.5 %
Jelly 24 %
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Fig. 12. Changes in cohesiveness of jelly by different oligosaccharide

concentrations.
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Fig. 14. Changes in cohesiveness of jelly by different agar
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3.8.3 Springiness
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Fig. 18. Changes in springiness of jelly by different oligosaccharide

concentrations.
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