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Composition and Antioxidant Activity of Dried Laver, Dolgim
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Abstract The composition and antioxidant activity of three kinds of dried laver were compared (ondolgim, bandolgim,
and paraegim). Dolgim was high in protein (>35%), carbohydrates (>41%), and minerals (>7.5%). Lipid content in dolgim
was very low (<1%); eicosapentaenoic acid was the most abundant fatty acid. There were higher levels of carotenoids than
phycobilin in dolgim, and chlorophyll among pigments was present at the least amount. Porphyran content was high (>110
g/kg), while tocopherol content was very low (<12.0 mg/kg). Ondolgim had the lowest levels of carotenoids, phycobilin,
and chlorophyll, however, polyphenol content was higher in ondolgim. The antioxidant activity was the same among the
three kinds of dolgim, and both water and a 20% ethanol extract of dolgim showed higher antioxidant activity than did a
100% ethanol extract. The results suggested that dried laver dolgim was a good food and that all varieties provided both

food and health functionality.
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27&9] AR BAe SR o A, 23RS
™, ZHZF AOACH(7) 934.01, 979.09A, 92039, 942.05
Folsleh. o] @ste S 100%e14 olE A%
W o2 BT AoldfE AETA AEHE) 1.143

ofsf ATk 4 A 282 Bligh®t Dyere]
9% ol&sle Ho=HE FE3 AAS 14% BF,AISHEE
we 283} 3 & sraIgntE g9 H(gas chromatography,
GC)oll 2Jall =A18HATH(10). ©] ® HP-Innowax capillary 2% (30
mx0.53 mm, 1.0 um thick, Agilent, Boblingen, Germany)3} &3
o] 23} H&717F 42 GC (Younglin 6100, Anyang, Korea)E
ARSI, @, %‘—%? AZ719] &= 247 200, 270, 280°C
ot} euAel dEQ] SxE B 10mL, split ratios 10:1
o]t} Aol A %5‘ 5 AT BE Ake] 7k A=met
Eadle] viE /\]7J'7Jr AR R o et it

s F=% SF HPLCH*(IO)C’H 2J3) ‘:'“ 0}93113}. Sym-
metry Cq 743‘3(50um 4.6x250mm, Waters, Milford, MA,
+2l HPLC (Younglin SP 930D)E AR-31513 UV #

438 nmo| 3Tt olFA o 2= odolAHolE, HE
&, B9 EFEA(50:37.5:12.5, vvivyE AHESH] £ 1.5mLe]
xS SN, Ao 2224 B LT FR2E 9 Y
g3l AU, B ThmEwol= FRE
AOACE() 970640l Slal F7VE-L B3k A713 nealay, of
AE, ek E2Q(10:7:6:7, viviviv)e] EF-EHE BAS =&
3k & HPLCHOl <J3] 493k tk11). p-Porasil™ ZA ™ (3.9%300
mm, 10pm ID, Waters, Milford, MA, USA)3} UV HZ71(436
nm)’} 28 Younglin HPLC (YL 9100)% AR&-3I92H, n-g
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kS Beer?} Eshel o W (12)02 H71siict &, 4 0.1 g
0.1M phosphate buffer €N (pH 6.8) SmLE 1—’2_’ 4°Cof A
s A & A5AE Hal 12,096xgoll A AR (Mikro
200, Andreas Hettich GmbH & Co. KG Tuttlingen, Germany)3}
o HHES 71ekgth. UV-visible spectrophotometer (HP 8453;
Hewlett Packard, Wilmington, DE, USA)Z O] 3}04 455, 564,
592, 618, 645 nmollA FFe] FFEA)E SN v
2of o3l FIZER Ao TS ﬁl&obﬂ:‘r.

Phycoerythrin (mg/mL)=[(Asq—Asop)—(A55~Asi;) x0.20]%0.12
Phycocyanin (mg/mL)=[(Ags—Ags)—(Asey=Ag5)x0.51]x0.15
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Table 1. Proximate composition of the dried laver, dolgim

Composition (%)  Ondolgim Bandolgim Paraegim
Moisture 7.34+0.12° 11.60£0.05*"  11.36+0.05°
Crude protein ~ 37.25+0.47° 38.43+0.02° 35.03+0.02°
Crude lipid 0.32+0.01° 0.31£0.04° 0.79+0.10°
Carbohydrate ~ 47.57+0.52° 41.69+0.07° 43.68+0.10°

Dietary fiber  40.42+0.42° 33.40+0.17° 36.63+0.00°
Others 7.14£0.10° 8.29+0.11° 7.05+0.09°
Crude ash 7.63+0.07° 7.95+0.04° 9.10+0.08*

"Different superscripts mean significant differences among samples in
each component by Duncan’s multiple range test at 5%.
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Table 2. Fatty acid composition of dried laver, dolgim

W2 &g 405

Content (relative %)

Fatty acids
Ondolgim Bandolgim Paraegim

14:0 0.16£0.01° 0.55+0.00*" 0.2140.04°
14:1 0.08+0.00° 0.32+0.02* 0.15+0.03°
16:0 21.95+0.17° 18.08+0.34° 18.54+0.35°
16:1 1.11£0.05° 1.39+0.01* 0.98+0.12°
18:0 0.97+0.08" 1.00+0.04* 1.04+0.01*
18:1 4.61+£0.59° 4.47+0.04° 4.50+0.07°
18:2 4.38+0.44° 3.20+0.05 3.64+0.08"
18:3 0.89+0.01° 0.66+0.04° 3.44+0.04%
18:4 1.62+0.01° 1.18+0.03° 2.38+0.01°
20:0 1.22+0.02° 0.77+0.03¢ 3.83+0.08*
20:1 0.79+0.01° 0.72+0.04° 0.90+0.00?
20:2 0.75+0.03° 0.94+0.00* 0.76+0.05°
20:4 (n-6) 2.63+0.04° 6.82+0.08" 2.10+0.01°¢
20:4 (n-3) 1.4420.02 1.48+0.12° 1212002}
20:5 (EPA) 55.02+1.38° 54.95+0.04* 53.84+0.60°
22:1 2.39+0.06° 3.45+0.03° 2.47+0.04°
Saturated fatty acids 23.97+0.24* 20.40+0.28° 23.24+0.44*
Unsaturated fatty acids 76.03£0.24° 79.59+0.28° 76.76+0.44°

Monounsaturated fatty acids 8.97+0.69" 10.36+0.07° 9.00+0.18°

Polyunsaturated fatty acids 67.05£0.93° 69.23+0.20° 67.76£0.62%

Omega-3 fatty acids 59.30+1.38% 58.27+0.07° 61.26+0.65"
u/s? 3.17+0.04° 3.90+0.07° 3.30+0.08°

Different superscripts mean significant differences among samples in each fatty acid by Duncan’s multiple range test at 5%.

IContent ratio of unsaturated fatty acids to saturated fatty acids
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Table 3. Contents of pigments and antioxidants of dried laver, dolgim

Ondolgim Bandolgim Paraegim
Chlorophyll a (mg/g) 0.50+£0.003¢ 0.72+0.004°) 1.14+0.01*
B Phycoerythrin 1.98+0.12% 1.96+0.04* 2.10+0.09°
fhgo)bﬂms Phycocyanin 0.53+0.05 1.34+0.00° 1.17+0.09*
mg/g
Pigments Total 2.510.17° 3.30+0.05* 3.27+0.00*
. B-Carotene 5.51£0.24° 10.62+0.37* 10.05+0.55°
(Cafg?tf;nmds Lutein 0.430.00° 1.1240.07° 0.74+0.05
mg/g
Total 5.94+0.25° 11.73+£0.44* 10.79+0.60*
Polyphenols (mg/g) 9.06+0.01* 8.58+0.06" 5.35+0.04°
Antioxidants o-Tocopherol (mg/kg) 6.4+0.05° 10.2+0.09° 12.0£0.01*
Porphyran (g/kg) 113.3+7.39* 110.6+2.77* 119.2+12.62°

Different superscripts mean significant differences among samples in each component by Duncan’s multiple range test at 5%.
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Table 4. Pearson’s correlation coefficients between contents of

pigments or antioxidants and DPPH radical scavenging activity
of dried laver, dolgim, extracts by water, 100% ethanol, or 20%
ethanol

Pigmepts or Water extract 100% ethanol ~ 20% ethanol
antioxidants extract extract
Chlorophyll 0.0726 0.9670**D 0.6961
Phycobilin -0.566 0.5461 0.0000
Carotenoid -0.6284 0.4592 -0.0841
Polyphenols -0.2817 -0.9920*** -0.8280*
Tocopherol -0.2735 0.8130* 0.3840
Porphyran 0.3125 0.5128 0.5677

Dxp<0.05, **p<0.01, ***p<0.001
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