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Changes of chemical components and antioxidant activities in Hizikia fusiformis(Harvey)
OKAMURA with blanching times
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Abstract

This study was performed to investigate the change of chemical components and antioxidant activities in
Hizikia fusiformis(Harvey) OKAMURA with blanching times. For chemical composition, the contents of minerals
(K, Ca, Na, Mg, Fe, Cu, Mn and Zn), vitamins (vitamin C, [B-carotene and a-tocopherol) and total polyphenol
were analyzed. The antioxidant activity was determined through free radicals (DPPH radical, superoxide anion
radical, hydroxyl radical and hydrogen peroxide) scavenging activity and linoleic acid peroxidation inhibitory
activity. As the blanching time increased, the contents of all minerals, vitamin C and total polyphenol
decreased. However B-carotene and a-tocopherol were not affected by the blanching time. In addition,
antioxidant activities decreased with increasing blanching time.
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29 277 FAEAL 5 IAAE w4
&l & H,SO+-HCIO, #313
29) Na, Mg, K, Ca¥} o]z aQl Mn, Fe, Cu, Zn
ICP-AES(Spectroflame-EOP, Spectro, German)&  ©]
st BAstgth ICP-AESY] EAZF7AS Table 13}
zZgo, Z A4 =% wavelengthinm)= Ca
3179, K 766.5, Na 589.6, Mg 279.079, Fe 259.9, Mn
257.6, Cu 324.8, Zn 206.2 ©]3]t}.

4. Vitamin C, B-carotene ¥

a-tocopherol &2 £H

Vitamin C T FHL 2UFg A]Fo] 5% meta-
phosphoric acid2 7}s] &3] & 50m/Z F&3stal 9
ABEP F 12 42AE GFsl 04Sm syringe
filter A2ld+ F HPLC(Delta Prep 4000, Waters,
US.A)Z Z439th HPLC X ZAL2 UV A&7
254nm, NH, 3.9x300mm column(ii-Bondapak), ©]E4t
0.05M-KH,PO./acetonitrile=3/7(v/v), +3 1.0mi/min®
Z 3tk

B-Carotene SHFL A A G&e A& ethanol,
10% ethanolic pyrogallol 3 KOH £9& 7ts) o
278 A45Y &F F& 9t Hd F 2
27 &7]3 petroleum ether2 33 FE3lo
pettoleum ether®S ¥Fod 3 ¥ AAEFH 3
t}. °]& phexane o2 Ho dFFoF o] HPLC
g Adgdoz sgrk HPLCEAZALS UV A&
7] 450nm, silica 3.9x150mm column(Novapak), ©]-&%4+
n-hexanefisopropanol=97/3(v/v), +<% 1.0m/min® 2 &}
Atk

a-Tocopherol HgFE ETrA| R ol ethanolic pyrogallol
2 KOH gd& 78 8F FE3ta, F589
(hexane/methylene chloride/ether=6/3/1)S.2 33] F&¢t
Z eyt o]l nhexane2Z =9 HPLC
AgEgAog 3Tk HPLC #4242 UV A&7
295nm, silica 3.9x150mm column(Novapak), <]54
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1) Linoleic acid 4+3} A8l
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&l linoleic acid 9] A-EHsE
Esaki 579 whgo] wat 23s¢ch wrggdo
2= AEFEE Iml linoleic acid 0.13ml, 99.8%
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70) 10m/E EFF H S{HFE 25m7F HEE F
gatel ALRsg o, 40T 8Y7t incubationr] A
A zsEck AxF gregA 02miE A 75%
ethanol &< 10m/, 30% ammonium thiocyanate -8 <
0.2ml/, 20mM ferrous chloride-3.5% HCl £< 02mi&
Z¥etal 3% Fo 500nmolA FHEE SHSHATH
ksl @/ 2 linoleic acid peroxidatione] thgF A
ez Jepddsl, 100-((X8 FZFEUHET F
£)x100]) #o 2 JeEhl AT
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3) Superoxide anion #Ft]Z A£A%
Superoxide anion T AASL HlEZAR y”
o2 MAAT radicale 287} AASE 3=E =
Aatgth AJE8€9d 0.4mi2} 0.1M phosphate buffer
A (pH7.4)o]| L33led A £ 60uM PMS(N-
methylphenazonium methosulfate) -£<4, 677uM NADH
(dihydronicotinamide adenine dinucleotide) -£<4, 2881
M NBT (nitroblue tetrazolium) £<& Z}zF 0.2m/#
Ao Aea S¥ 48N A sl &
T g =459 t) Superoxide anion #t]Z AA
‘53 100-[(A 8 F3E/NET FE5)x100]0 2s)
A2 et vk

4) Hydroxyl &g &A%

Hydroxyl #t1Z 4£74%2 Chung §'99 Wdg
©] &3t 21 hydroxyl Zt]ZE FeSO, - TH09 &
A St Fenton ®EEOZ AYAIFHTE ¥HEEAE
10mM FeSO;, - 7TH,O &€, 10mM EDTA &<, 10mM
2-deoxyribose & Z}Z 200ul9t AlEEY 200/,
0.IM phosphate buffer &d(pH7.4) Im/E Yol F
1.83miZ2 A FslH o, 3-8 10mM H,0, 200u!
2 do] 37COA 4470 B9 vt AFAF T U
Al HEg89o] 28% trichloroacetic acid Im/& 3l
Hl29 A)17] ¥ 1% thiobarbituric acid 1mlE A7}st

Ak 10T 1087 A2 F dggol 39
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92 245 (I8 FBEAET FREXI0
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5) Hydrogen peroxide 27%

2 Duh 573 Ruch 5"
ol-83led =43t Phosphate-buffered
saline(PBS, pH7.4) 2.8 A Z% lmM H,O: &< 0.6m/
o} AlZEd ImlE 30ColA 1087F A1 H
230nmel A FFEE FFstArh old blanks H0;

Hydrogen peroxide A&7 %
o wag

Table 1. Operating conditions of ICP-AES for mineral
analysis
Inductively coupled plasma
Out power
plasma torch assembly
sample introduction system
Gas flows

I.2kw
one piece quartz torch
cross-flow-nebulizer

Coolant gas flow rate 14/fmin
Auxiliary gas flow rate 0.5/fmin
Nebulizer pressure 2.5 bar
Average sample uptake rate 2.0mi/min
gz #ehE) A #2098 A25(2004)
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Table 2. The effects of blanching time on minerals, vitamins and total polyphenol contents” of Hizikia fusiformis
(Harvey) OKAMURA

Blanching Macro-mineral{% [ d.w.) Micro-mineral(ppm / d.w.) Vitamin (mg/100g d.w.) Total
. . polyphenol
titme(min) K Ca Mg Na Fe Mn Zn Cu Vitamin C  f-Carotene a-Tocopherol (mgfg d.w.)

0 6.50£0.45" 0.77+0.03" 046+001" 2.60003" 66.1+2.21* 6.56:0.16" 13.40+0.36" 14.40+022" 140.51:046" 13.16+0.70" 7.21+0.54" 12.78+0.14°

1 4.5020.15" 0.73+0.02° 037+0.01" 1.04+0.04° 50.0+0.51° 4.35+0.28" 10.66+0.09° 11.19+045° 8129+0.86° 13.04:1.20° 7.2320.15° 8.610.10°

3 428+0.15° 0.71+0.01° 0.35+40.02° 0.94+0.02° 41.540.51° 3.4420.37° 9.32:029° 8582033 72.8520.27° 11.49:1.13" 7.19:027" 7.36+021°

5 4.12+0,10° 0.67+0.02° 0230.05° 0.84+0.05° 34.4+1.99° 2.76+0.11° 846:0.29" 6.85+024° 41.71+1.31° 1127:0.54" 7.06+0.16" 6.63+0.10"
“Mean + S.D.; means with different letters(a~d) differ significantly(p <0.05); d.w.: dry weight
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BT, Yoon 5VE 3AlE & 383 26
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F 24 AzR7E 7HAA e "Wa2se floh7]
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polyphenol @Ze] A &4HES #UT + AU

2. sl EMo| g
g AL B2 £ F4bsl 42 AEFY &
7180 BYE T @Al 7bE IR ethyl
gt AAS U

%9 WA w2 linoleic acid A8} A 559
Wt Table 33 2ok djFAIke] AojxEA 22
Hi4st Asfsol FAHes Fhshe A2 U
b 15(41.16%), 35(36.07%), 55(32.86%)2.2 |
ANTZro) AojA Z4E gXA FPE w(56.04%)
B} 27t 14.88%, 1997%, 23.18%9 Z4: Z& B
#fok. ¥4 DPPH #@t)Z &Aw A H AL
A FY9FA FFE L= Aoz JEuTh 181G
S W(50.54%)= HAA RS =(70.62%) B}
20.08% FrAsA L, 387H42.04%), 5E7H36.41%) ©
AN 2858%, 3421% AT o HA7ro]
%9 superoxide anion @t]Z LA S vlA= G
& BA% A3, 18(35.65%), 3%(29.89%), 55-(22.55
%) "W AA "Xx7) AGB326%) Rt 2+ 17.61%,
23.37%, 30.71% 72354 Th Hydroxyl 802 2A%
= g @AM 9s FIS ol H Aol Hojzt
of wa} hydroxyl 2t Z &A 50l fFAHLR A
st "X 7] H(S50.76%) Rt 18(30.67%), 35
(24.86%), 5E2251%)0.2 wAAIZro] ZAojxwHA
747t 20.09%, 25.90%, 2825% 7+A 3ttt Hydrogen
peroxide 47 %o WAL hydrogen peroxide 47
0] 1E(56.51%), 35-(48.71%), 5E(44.70%) vIFA)
tlx7] A(83.26%)%) ®IE} 26.75%, 34.55%, 38.56%

Table 3. The effects of blanching time on antioxidant activities” of ethyl acetate fraction of Hizikia fusiformis(Harvey)

OKAMURA
Blanching Antioxidant activity(%)
time(min) LI DS SS HS HPS
0 56.04+0.83" 70.62+0.48° 53.26+0.43" 50.76+0.60° 83.26+0.50"
1 41.16%0.56" 50.54+0.54" 35.65+0.57° 30.67+0.69" 56.51+1.40°
3 36.07+0.79° 42.04+0.25° 29.89+0.68° 24.86+0.73¢ 48.71+0.49°
5 32.86+0.52° 36.41+1.45° 22.55+0.88° 22.51+0.56° 44.70+0.95°

LI: linoleic acid peroxidation inhibitory activity
DS: DPPH radical scavenging activity

SS: superoxide anion radical scavenging activity
HS: hydroxyl radical scavenging activity

HPS: hydrogen peroxide scavenging activity
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Mean = S.D.; means with different letters(a~d) differ significantly(p<0.05)
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linoleic acid 48} As)s,
superoxide anion #}t]Z 4735, hydroxyl A Z &
A%, hydrogen peroxide A4 %50l #9Hozg 743
Atkp 005). o= AFUY AT 245 2 F
Aetse dehls Ao2 deld & polyphenol 3
FHxE #A Aoz FZFHAZY GilF
Tomas™& AlFAE 0TAA 102 5% e o
AASE Aefe]l A]2A] polyphenol(flavonoid) & =
50%+= ©wlAE AlFA F2F ot AL, YA

ol 8.
M=

2, HIEM, & polyphenol
D} EHMS BATIO] AT 2

%9 7714, Hled, & polyphenol &3 F4kst
2939 JEBA = Table 49 Zth wFF71HQ
Fe, Mn3} vitamin C, & polyphenol£ linoleic acid 4k
g} Asls3 DPPH o)z 4A%, superoxide anion
)z Adls, hydroxyl #YZ Ad)%s, hydrogen
peroxide 7153 FAZ FAF/AZE ANA3L, Zn
7+ Cux linoleic acid 2A+& #8)%, DPPH &9z 4
AsH FBFol e AR Uit olg & &
Fol Bess Fus 240 949 Aoz Yen

tHp <0.05). mt2bA] olge] Ao & u) %< vl

50%E ZE T €5 HY AUk KIS qk @) FE71A9] Fe, Mn, Zn, Cu®} vitamin C, =
o B2 A4 e, FEFE FE, /M2 polyphenolo] %8 ¥t &g H3s) 71H3hE
b 3 Fiistgo] Adg HEHRET "oiAles A2 & F AT B BE A= AlE 1EAA4 3
zd, 71gA9 28 d& AFWS polyphenol T B, 5oz ZA #52 o HIFFEAF &
@ gash ARG WA AT 23k Helgl  polyphenol o) FoISUAM FUS BY A A
%7 B Adgans 22 die o sz dEE Ao FAHYT 2YEZ L 2Pshe
polyphenolo] &gl wat fzF 22 ol FE  H WFF/)A % vitamin C, F polyphenol T 5
He polyphenol el Faz HA dxF NF  FaHEY 4% Aasishs PEE 2As: A
#idst Adfls 9 @dz LAsol Fag Ae= o] st &4 E AUTFLR AT 7 A= B
NERz1=N d Aoz AtgdATh
Table 4. Correlation coefficients(r) for minerals, vitamins, total polyphenol and antioxidant activities” of Hizikia
fusiformis (Harvey) OKAMURA
Fe Mn Zn Cu vC B-C  oT TP LI DS SS HS HPS
Fe 1000 0997 0998 0995 0984 0888 0703 0982 0988 0995 099 0974 0978
Mn 1000 0999 0985 0098 0858 0644 0994 0997 0999 0997 0989 0.992
Zn 1.000 0990 0983 0875 0.657 0991 0995 0999 089% 088  0.789
Cu 1000 0906 0983 0743 0963 09727 0984 0953 0958 0956
vC 1.000 0802 0686 0979 0982° 0984 0994 0971 0976
8-C L1000 0767 0813 0831 0859 0847 0799 0.806
a-T 1000 0564 0593 0635 0674 0530 0549
TP 1.000 0999 0995 098" 0996 0999
Ll 1.000 0998 0993 0997 0998
DS 1000 099 0991° 0993
SS 1000 0983 0987
HS 1000 0.999
HPS 1.000
- "VC: vitamin C, B-C: P-carotene
a-T: a-tocopherol, TP: total polyphenol
LI: linoleic acid peroxidation inhibitory activity
DS: DPPH radical scavenging activity
SS: superoxide anion radical scavenging activity
HS: hydroxyl radical scavenging activity
HPS: hydrogen peroxide scavenging activity
" significant at p<0.05
G 2E] #88| A] A204d A25(2004) - 224 -
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