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Improvement on the Antioxidant Activity of
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This study was conducted to improve the antioxidative activity of instant noodles containing enzymatic
extracts from Ecklonia cava (EEC). EEC has relatively better antioxidative activity than extracts from other
indigenous plants in Jeju Island. The EEC (2.5 mg/mL) had 82.5% for the hydroxy radical, 78.4% for
the DPPH radical, and 64.9% for the superoxide anion radical scavenging activities, and 65.2% for the
cell viability (100 pg/mL). According to the texture of the dough, the DPPH free radical scavenging of
uncooked instant noodles, sensory evaluation of cooked instant noodles, and turbidity of the cooking drip,
the optimal EEC concentration was 1.8% for the instant noodles. The major amino acids in the instant
noodles with EEC were glutamic acid (24.2%), proline (10.2%), valine (10.0%), and isoleucine (12.3%).
The zinc and iron in the instant noodles were enhanced by adding 1.5-1.8% EEC. The antioxidant activity
of instant noodles with EEC was 75.4% for the hydroxy radical, 74.1% for the DPPH radical, and 51.2
% for the superoxide anion radical scavenging activities.
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Table 1. Proximate compositions of dried Ecklonia cava and
its enzymatic extracts

Ecklonia cava"

Proximate Ecklonia cava
composition Leaf Stem extracts
Moisture 57+0.37  10.840.3 7.840.1
Crude protein 14.2+0.2 7.740.4 10.1£0.1
Crude lipid 2.620.1 1.70.1 1.4+0.0
Crude carbohydrate 66.2+0.2 59.5+0.3 64.1%
Ash 11.520.1 20.5+0.4 16.620.0

) These data were quoted from Lee and Shim (2006).

? Values are the meanststandard deviation of three determination.
3 Carbohydrate = 100 - (moisture + protein + lipid + ash)
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Fig. 1. DPPH radical scavenging, superoxide anion

scavenging and hydroxyl radical scavenging activities of
enzymatic extracts (2.5 mg/mL) from Ecklonia cava.
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Fig. 2. Cell viability of enzymatic extracts from Ecklonia
cava as affected by concentration.

Donryu rat liver cells were prepared and incubated with the
enzymatic extracts from Ecklonia cava at the various
concentrations. After 17 hr, cells were placed in DMED
medium without serum and then incubated with 1 mM t-BHP
for 2.5 hr. MTT assay was used to measure cell viability.
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Table 2. Hunter color value of dough as affected by
concentration of enzymatic extract from Ecklonia cava

Concentration Hunter color of dough
(%) L a b AE
0 76.141.9°  -1.3:0.6° 12.1£1.4° 23.8+2.0°
0.3 61.7+0.7°  3.2+0.6° 14.3x0.4 37.9+0.6'
0.6 56.8+1.1°  3.8+0.5” 14.9+0.1° 42.8+1.0°
0.9 535401  4.3+02° 15.0402° 45.9+0.2°
1.2 49.240.7°  4.6+0.7"° 14.5+0.5" 49.9+0.6°
15 47.2406"  4.9+0.37 14.6:+0.2"° 51.9+0.6°
1.8 451+0.79 53102 14.080.2° 53.8£0.7°
2.1 43.6+0.5" 5.4+0.2°  14.2+0.8* 55.2+0.5°

Means with different superscripts in a column are significantly
different at P<0.05 by Duncan's multiple range test.
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Fig. 3. DPPH radical scavenging activity of instant noodle
as affected by concentration of enzymatic extract from
Ecklonia cava.

Different letters on the bars indicate a significant difference
at P<0.05.

Table 3. Weight, volume and water absorption of cooked
instant noodle and turbidity of noodle-cooked water as
affected by concentration of enzymatic extract from Ecklonia
cava

Cooked instant noodle

. Turbidity

Concentration Water oo
(%) Weight (g) V?rl:[';e abs((z;p)tion (:?%nglsnsr;?)n

0

0 18.840.5® 17.2+¢1.3®® 87.7+4.9° 3.240.1°
0.3 18.9+0.3%* 17.0+1.0° 88.7+3.2° 57.7+1.0°
0.6 18.7+0.6®° 19.0+2.0°® 87.0+6.0° 63.9+0.7°
0.9 18.8+0.6® 17.5¢1.0°° 88.0+1.0° 65.3+0.5°
1.2 19.3+0.3% 17.5+0.5° 92.7+2.5° 64.3+5.6°
15 19.3+0.3% 19.0+0.5° 92.7+2.5° 70.4+0.4°
1.8 18.6£0.2° 17.5+0.5° 91.0+2.0° 73.415.0%
2.1 19.2+0.3° 18.5+0.5®° 91.7+2.5° 74,644 5°

Means with different superscripts in columns are significantly
different at P<0.05 by Duncan's multiple range test.
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Table 4. Sensory score on texture, color and taste of cooked
instant noodle as affected by concentration of enzymatic

extract from Ecklonia cava

Concentration Sensory score of cooked instant noodle
(%) Texture Color Taste
0 5.00.0° 5.00.0° 5.0+0.0°
0.3 5.1£0.8™ 3.0+0.0° 5.0+0.0°
0.6 5.40.7°*° 3.0+0.0° 5.0+0.0°
0.9 5.3+0.6™ 3.0+0.0° 5.3+0.7°
1.2 5.7+0.6% 2.0£0.0° 4.7+0.6°
15 6.0£0.8* 2.0£0.0° 5.2+0.67
1.8 6.6+0.6° 2.00.0° 5.7+0.8°
2.1 6.3+0.8% 2.00.0° 2.240.6°

Means with different superscripts in columns are significantly
different at P<0.05 by Duncan's multiple range test.

Table 5. Proximate compositions of instant noodles with and

without enzymatic extract from Ecklonia cava

Proximate composition (g/100 g)

Instant noodle

Moisture Protein Ash
Without extracts 37.9+0.1 5.310.0 0.5+0.0 1.0+0.0
With extracts 38.0£0.1 5.5+0.1 0.6+0.0 1.41£0.0
Values are the meanststandard deviation of three
determination.
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Table 6. Total amino acid (TAA) contents of instant noodles
with and without enzymatic extract from Ecklonia cava

(g/100 g)
Instant noodle Instant noodle
Amino acid  ithout with ~ Amino acid  without Wit
extracts extracts extracts extracts
Aspartic acid 0.20(3.8)" 0.26 (5.1) Methionine  0.15 (2.9) 0.08 (1.6)
Threonine 0.13 (2.5) 0.15 (3.0) Isoleucine 0.64(12.3) 0.15 (3.0)
Serine 0.20 (3.8) 0.25 (5.0) Leucine 0.38 (7.3) 0.35 (6.9)
Glutamic acid 1.26(24.2) 1.69(33.5) Tyrosine 0.04 (0.8) 0.04 (0.8)
Proline 0.53(10.2) 0.63(12.5) Phenylalanine 0.20 (3.8) 0.30 (5.9)
Glycine 0.15 (2.9) 0.19 (3.8) Histidine 0.08 (1.5) 0.11 (2.2)
Alanine 0.23 (4.4) 0.18 (3.6) Lysine 0.08 (1.5) 0.13 (2.6)
Cystine 0.30 (5.8) 0.30 (5.9) Arginine 0.11 (2.1) 0.16 (3.2)
Valine 0.52(10.0) 0.08 (1.6) Total 5.20(99.8) 5.05(100.2)

" The values in parentheses mean g/100 g amino acids.

Table 7. Mineral contents of instant noodles with and without
enzymatic extract from Ecklonia cava

Instant noodle Instant noodle

Mineral - - Mineral :
(mg/100 g) Without = With (mg/100 g) WIthoUt vy otracts
extracts extracts extracts
Ca 14.910.2 24.0+0.4 K 69.0+1.3 112.4+0.4
Fe 2.2+0.1 1.940.0 Zn 3.1£0.0 3.0+0.0
Mg  13.0+0.1 20.9+0.3 P 53.5+0.8/ 54.7%0.1

= HE '54 FEE HUF Aol 5.05 g/100 g0 &
FH7F AFEL 5.20 ¢/100 goll v]ske] 2.9%7F Wkt 4
=50 FQ ot xito 2= 7 24 FEE HF F4
9] 79 glutamic acid (24.2%), proline (10.2%), valine
(10.0%) 92 isoleucine (12.3%) &3 &2 4502 F3H7F S4
=49 7§ glutamic acid (33.5%) ¥ proline (12.5%) &3
E2 2% wlste] 2Fo] o ZRHAY. F4 =59
tryptophans A 2] $+ 952 L <o}w| A} (threonine, valine,
leucine, isoleucine, lysine, methionine, phenylalanine, histidine
9 arginine)> E G4 FEE HUT AlEo] 43.9%=, FH7T
A% 2] 30.0%¢°l HlBke] oF 13.9%7F ol JFsHH o R = o
H7b kil AE Yk e S4 FEE WU AlEe 2
oAt - R Bl 2AN7F 7P uh2 ofw] Ak histidine
3} lysineo. 2 FF9] oju]i=ito] RE 0.08 g/100 go &,
tryptophanS- A 23T e G4 FEE MU A4 9
A& o} =2k histidine¥} lysine &2 FHekE ST},

A 54 FEE AR R SA 359 Za, 3,
wtvlE, ZE, ofd R 13 22 5713 S ICPE 4
& A= Table 79 Zth F4 w29] 714 S 2]
A A &4 FEE 7 S4 F57F 249 mg/100 go. =
TAH7E A 49 14.9 mg/100 goll Mkl tha =gk,
9] A% el a4 FEE A7 54 57} 54.7 mg/100

4] 2429] 53.6 mg/100 g3} 2Fo] 7}t §llom,
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vk g A $-
mg/100 gO. 2 F-H7} =

O e, 2EO) A5 gH Bk FEE Wk 34 3971
1124 mg/100 g°. F S4 249] 69.0 mg/100 goll B3}
SEDEROEE R & 3EE A7} 54 250
3.0 mg/100 g& & 37} S4 572 3.1 mg/100 g3} 79
Aol7k Ror, Al B¢ e Hh FEE L FH %5
7} 19 mg/100 g&. 2 FH7E F4 5579] 22 mg/100 goll B3}
ofzk wkotth. &k, 919 1 Hel gk o kA A% 71E
a5 71gEh7] S8 Y HAFHFS R Kim et al. (2006)>
2o A% 0.6-1.0 g W (449 A5 0.7 g), vl 5
790207 g B9, 919 A9 0609 g B (9] B
0.7 @), ZFS A% 4 g otde] A 15 mg 2 Ao AS-
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-
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12 mgg AASIAT ZEH 24 FEE #1754 35 100
g& AF s A9 A% NeadE 7IRE F Y 77129
% 715)2] 79 34%, 1 (32

- 7.8%, P2l (500 mg 7]155)9] ¢
42%, Z-F2 79 2.8%, kA2l A5 20% E Aol A9 15.8%
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o
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Fig. 4. DPPH free radical scavenging, superoxide anion
scavenging and hydroxyl radical scavenging activities of
instant noodles with and without enzymatic extract from
Ecklonia cava.

Y EEEC : Enzymatic extract from Ecklonia cava

e 24 FEE A7 2 FR7 54 559 e
DPPH radical, hydroxyl radical & superoxide anion radical®]
a7 o Ay B Avs Fg 49 2ok A a4 FEE
A7} &2 d4ksl &4 hydroxy radical A7 EAd0] 75.4%
2 7FF 89 a1, tF2 2 2 DPPH free radical &7 &4
(74.1%) 2 superoxide anion radical 2~ &4 (51.2%)<] 0]
Ak W) e 54 FEE 37 FA4 559 @atks)
g4)& hydroxy radical A7 EAJo] 563%= 7HE 431 L,
T}2-© 2 superoxide anion radical 4 (38.4%) X DPPH free
radical 2271 &4 (6.1%)°] ol ATt o] 9f e A =9
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