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Trace Components and Functional Saccharides in Seaweed—1
Changes in Proximate Composition and Trace Elements According
to the Harvest Season and Places
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Nine species of edible seaweed [green laver (Monostroma nitidium) and sea staghorn (Codium
fragile) of green algae; sea mustard (Undaria pinnatifida), seaweed fusiforme (Hizikia fusiforme), gulf
weed (Sargassum fulvellium), and sea tangle (Laminaria japonica) of brown algae; seaweed dilatata
(Halimeniopsis dilatata), seaweed furcata (Gloiopeltis furcata), and laver (Porphyra tenera) of red
algae] collected from Kijang, Chungmu, and Yosu in Korea, were examined and compared on their
chemical and mineral composition depending on their harvesting season.

Crude protein (NX6.25) showed about 45% on moisture free basis (the contents of every
components described below are shown as moisture free basis) for laver and 30% for green laver
collected from every seasons and sites.

Sea tangle showed the highest content in crude lipid (10%) among brown seaweeds and green laver
had 6% of crude lipid regardless their habitats.

Ash and carbohydrate in sea staghorn hold about 90% of total solids but those levels were only 50%
in laver. The relationship between ash and carbohydrate content showed a tendency with reverse
correlation.

Mineral compositions were examined on green laver, sea mustard, and seaweed furcata collected from
Kijang. Sodium was eminent element (1,798~7,334mg/100g) followed by potassium. Magnesium and
calcium content were low level compared with sodium and potassium.

As a micro-element, iron was appraised the highest status (165~330mg/100g) in green laver,
however, iron in sea mustard and seaweed furcata was comparatively low amount (2.7~47.4mg/100g).
The fevel of zinc was also comparatively high and that was varied on habitats.

In conclusion, chemical compositions of these algae were distinctively varied on species and habitats,
and mineral compositions were notably changed by the harvesting season.
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Table 1. Operation conditions of atomic absoption spectrophotometer for measuring mineral eleme-

nts
. Marcro-minerals Micro-minerals
Condition
Ca K Na Mg Fe Mn Cr Cu In
Wave length(nm) 4227 766.5 589.0 2852 248.3 2795 357.9 3248 2139
Lamp current(mA) 6 5 6 4 8 5 5 3 4
Stit width(mm) 0.5 0.5 0.5 05 0.2 04 0.5 0.5 0.5
Fuel gs flow 20 19 16 16 20 19 18 20 20
Burner height(mm) 15 15 15 15 15 15 15 15 15
Expansion X5 X5 X7 X10 X5 X5 X10 X5 X7
1% absorption oom) 008 004 002 0007 01 005 009 009 002
o djdted ICP (Inductively coupled plasma-atomic {th 22l el Hzhe] dda 45 264
emission spectrometry, Seiko, model SPC 12004, Ja- ~340% 9] ol& B 22 ZxFo|HAE Mg
pan) 24 £ A3Hc}. FHo wt zort F& E F A £F 4L
219 2N dojxl BHAnE pEAY o5t AETed] vlEte GlAe] 1108 %, AHo] 1/2%
o eANAUY S Hste JEdA 29 F£2& HY=d, ole d#i FEFY 7F
A Az A e FPol E%Y AoE aFFT £
At
Ao 9 A a1, =xF9 durdEzR4e] 54L& Fdi9
gratu) Ao s Alojolle ME do FRPE B
QlHiME ol M5} d A& E # Utk
+7 vebillA AeHe Fa dxHRE FTHER BT84 2 E (National Fisheries Research and
TR FoAAY F £872 AEF AFA 7S Development Agency, 1989) 9 3k, A 9] ko]
2 AR ZAL Boste) 1 AYE T4E VFE FERASG F7o] 080% 9 612% (o]3} RE FrEF
22 Table 29 Table 3 % Table 4°1 47 VbR & dE7IEo2 HAGHHZA FEFHHY 3+,
o}, B 230 Ay} 453 & g 2w 37
e g AojMe x2F T RNy 2 B A9 dyt YU 3 gs HBole A&
FEFe I FH-9f At HEtd 2RX (66~77 ERATH
%), 29 Feke 2Rl wgon (129~142  ZZFFY w4, E, Zabl tAnid d@Mz
%), 7129 % ofFato] 234 & oW T A AFAEZ EAH £ 2} (Table 3),
29 (80~151%). AAY #Fe Ade] @2 2 o] F/HA ASF BN dRETEFS 71FY0l
ol AQon, HHUE wa} xpo]2 2FH HY  124~160%, LY FFAO| 226~304% 2 A AHA
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Table 2. Proximate composition of green algae (% on moisture free basis)

Commom name Scientific Collection Crude Total Ash Carbo-

(Korean name) name Place Month Protein lipid hydrate

Green laver Monostroma Kijang Dec '92 364 9.2 328 216

(Chamhotparae)  nitidum Jan '93 40.1 96 333 17.0

Feb 387 6.8 317 228

Mar 331 73 257 338

Apr 376 59 259 306

Chungmu  Oct 92 29.7 9.0 26.1 352

Nov 329 6.6 289 316

Dec 313 10.5 248 335

Jan '93 . 258 7.3 20.5 464

Feb 370 92 184 354

Mar 271 8.3 183 46.3

Yosu Nov '92 25.9 8.2 513 14.7

Dec 278 8.0 382 260

Jan '93 34.2 10.6 297 255

Feb 35.7 10.1 359 18.3

Mar 245 64 34.2 35.0

Sea staghorn Codium Kijang May 92 25 33 69.4 249

(Chunggak) Sragile Jun 34 2.8 612 326

Jul 5.2 29 46.1 45.8

Aug 1.6 4.1 543 40.0
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Table 3. Proximate composition of brown algae (% on moisture free basis)
Commom name Scientific Collection Crude Total Ach Carbo-
(Korean name) name Place Month  Protein lipid hydrate
Sea mustard Undaria Kijang Nov 92 21.99 5.1 46.5 26.5
(Miyok) pinnatifida Dec 173 56 42.7 344
Jan 194 42 336 428
Feb 93 220 53 295 432
Mar 219 6.2 36.7 352
Chungmu Nov '92 259 45 294 40.1
Dec 214 45 314 427
Jan 93 238 4.7 312 403
Feb 217 48 35.7 378
Mar 13.7 5.3 308 50.2
Yosu Nov '92 18.9 4.0 35.1 42.0
Dec 213 36 375 376
Jan 93 18.8 40 36.9 403
Feb 287 5.9 33.7 320
Mar 185 53 338 425
Seaweed Hizikia Kijang Nov '92 35 49 331 58.6
fusiforme fusiforme Dec 10.0 44 49.0 36.6
(Tot) Jan '93 103 39 416 443
Feb 9.8 35 48.0 388
Mar 10.7 3.5 43.7 420
Chungmu Nov '92 25 39 48.0 455
Dec 76 33 422 469
Jan '93 9.5 41 43 421
Feb 11.0 40 445 405
Mar 10.0 38 41.3 450
Apr 10.9 30 40.6 455
Yosu Dec 92 4.0 33 53.0 39.7
Jan 93 11.6 31 46.5 388
Feb 9.2 37 470 40.1
Mar 85 29 48.1 40.5
Apr 15.2 33 43.3 382
Gulf weed Sargassum Kijamg Dec 92 124 38 36.2 476
(Mozaban) fulvellium Jan '93 132 49 412 406
Feb 16.0 44 364 432
Mar 15.6 42 340 46.2
Chungmu Nov 92 24.2 6.5 19.2 50.1
Dec 226 6.2 14.3 56.9
Jan '93 26.0 6.2 14.8 53.0
Feb 252 9.7 113 538
Mar 304 7.8 16.9 49
Sea tangle Laminaria Kijang Mar 92 10.3 115 174 60.9
(Dashima) Japonica Apr 7.7 10.7 147 67.0
May 6.8 72 211 649
Jun 9.3 104 138 66.5
Jul 9.3 11.2 18.2 61.2
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Table 4. Proximate composition of red algae (% on moisture free basis)
Commom name Scientific Collection Crude Total Ash Carbo-
(Korean name) name Place Month Protein lipid hydrate

Seaweed dilatata Halimeniopsis  Kijang Apr 92 218 25 247 50.9

(Eollukdobak) dilatata May 20.3 24 4.1 632

Jun 19.5 25 239 542

Jul 224 3.6 26.3 477

Aug 20.6 3.5 252 50.7

Laver Porphyra Kochang Jan '92 443 55 94 409
(Chamgim) tenera Nakdong  Dec 49.0 6.4 89 358
Jan 93 48.1 6.2 11.3 343

Shinan Jan '92 441 55 10.2 40.2

Wando Jan 339 49 11.0 50.2

Yosu Oct 474 6.4 9.0 37.1

Seaweed furcata Glotopeltis Kijang Apr '92 16.5 20 16.6 64.9
(Buldeung pulgasari) furcata Jun 19.3 14 223 57.0
Jul 154 05 30.2 540

Aug 209 11 244 537

Sep 23.7 15 26.1 48.7
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Fig. 1. Seasonal variation of the macro-mineral contents in green laver, sea mustard, and seaweed dila-
tata from Kijang.
Symbols 1 -4-, Ca:-D- Ki-4- Na;-2- Mg
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Fig. 2. Seasonal variation of iron content in green
laver, sea mustard, and Halimeniopsis di
latata from Kijang.
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pulation and Health Research Institute of Korea,
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Fig. 3. Seasonal variation of the micro-mineral contents in green laver, sea mustard, and seaweed dila-

tata from Kijang.
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RO FEE 5275 &Y, 227 U9, & 1,000~2,000mg/100ge} FEE FFagc 22w
27U €5 dstd ALz vud 2d Z#L 500mg/100g AFE T H
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T8, old, A, A2ty ALY FFAEAE o dsdP #4859, 253 JEF, Z5Y v}
Yepd Sl et adlES 27 4000mg/100g2 500~ 1,000mg/100g2)
FEoele] 91t 7 2 ok, v|gY AF, old  WAWAA AY Wk FFo02 FH3= Ao &
2 Azvky, 4559 AE, ﬂ)zv}% 2 olde  HHolqlth
A A7Vl whet B WEE BAon, I W 4 AL WEol EAstA Zor, nde 9l
TEL HEY Fx g Bk ol FFE Aty ojxy HEL VAT FFAC] vy FFEOR
FEFGDE 289 T ofdo], njde M FHT whA, it By g2 dFoz WES
ofdo], g3 PE e doJME ojddo] 53 % HYPed o AL FANL dE £ AUtk
o] o ol ol dzFe o vlFPAE  aga A gAlele FEAF Eo H9AYH B
AodME 12 $XE BPAD ojdy FFLe=A  FF 7jES B
T U ouzt Qg Aoz A4HA. &zeol 77)dd B3 B(Noda 1983)9) ol8Hd,
Lee et al. (1974) & A& Ao 2 st FAAAH Tz I 10~664mg/100g0) B2 3t F=0), &
AR EA ot vt TS 4 Bad AT T2 F EETve HEFL AFAE W
[ed, 1659 227 F9 ofd¥Fe A9z 2 3= JAAAT A2 FL 0mg/100gHFUE & F
°]& Hd 299~542ppm9] WY &3 st AU
BHANE 2& $25 7134 42wk gz ofde QoA nlde] AL offate] o 10mg/
dto] d8e 23 4994 g€ ZA 103~17.7mg/ 100g FELZ FEAF VG v EH 22 TF
100g2 2 YeR} YA 7R i =Folrt AAA g Bgon %9 F&e FFA0) 10mg/100g +F
Ax3F oA g e 4953 B FF& B 03*1 7174343 of pAte] HlstE & ¥FE BY
o}, ot chAjetel A ofddo] e g Hoj 7749
Zz2Fd &3te nq, §, R dArke) gidte] @3] 2 ZRF FAMNE FH g AxEE
AHAGH QL2 dFda (Ca, K, Na, Mgt o] t}2& ¢ & ANtk
u]FA 2 (Fe, Mn, Cr, Cu, Zn, Se, Ge) 9] &3W3als 53] o] 22 FE nFdar 5 4d%2 4 05~
Table 50 ®lasted ey, 1.0mg/100g7+A i35t 2 AelF 715 BAA £
gEdis ngd Aoy g FAgle] FF & AU dE Aoz FHHUG,
Ato] T A At Hdte] ThA &L FEkg Hgo  Aantwe A BRHF Fo AFo|Aut (2k1~3
q, 71%&?4 AFate 23 W $Fo2 WEE my/lo0gHs) LF FX3Y JU4F swie] TANE
BIg dl g4 FdMe HEFO] <& 6000mg/100g F $E A=Y oz FAHHA
AFEZA 718 B &3S AL, TFS 4 4000 IEL =9 257, AHZx, AFA ) wet A
mg/100g FELEA I ggolglen, stavlae ¢ EHA gv A7 B4d
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Table 5. Comparison of selected mineral content in brown algae collected at the different places
(mg/100g on dry basis)

Common name Scientific  Collection Macro-minerals Micro-minerals
(Korean name) name  Place Month Ca K Na Mg Fe Mn Cr Cu Zn Se Ge
Sea mustard Undaria  Kijang Nov '92 572 4545 6905 804 281 06 -* 05 70 06 29

(Miyok)  pinnatifida Dec 553 3578 7085 498 212 05 - 03 49 08 16
Jan '93 551 4116 6870 1261 53 01 - 01 40 08 25
Feb 320 4233 6530 1857 62 05 62 06 45 04 14
Mar 310 5249 7289 1830 246 14 55 20 73 08 14

ChungmuNov '92 1405 4643 5870 2217 221 07 32 05 115 03 27
Dec 1114 3422 5056 1756 194 02 09 00 85 07 14

Jan 93 566 4674 7133 2100 79 01 - 02 123 07 21

Feb 618 2954 7436 1880 27 03 - 35 161 10 26

Mar 718 5197 7130 2063 148 13 57 03 86 08 14

Yosu Nov’92 691 5471 7165 1226 212 24 83 03 121 14 14

Dec 201 4137 3872 984 474 15 67 04 111 07 14

Jan 93 462 3463 4052 843 371 24 31 05 176 08 24

Feb 506 4396 6853 1516 208 02 - 04 70 08 24

Mar 550 3214 6624 1244 92 01 - 08 114 07 26

Seaweed  Hizikia Kijang Nov '92 1283 3977 2643 957 49 05 - 04 29 09 10
fusiforme  fusiforme Dec 1019 4095 1798 709 32 03 - 00 04 07 32
(Tot) Jan 93 1010 5482 4450 1252 109 03 - 07 14 08 24
Feb 945 4168 2300 1866 117 03 - 28 04 06 24

Mar53 640 5263 3290 1346 01 - 01 03 10 26

ChungmuNov 92 1109 4355 4381 926 113 08 - 03 116 09 07

Dec 1355 4581 4505 1312 75 03 - 02 151 07 35

Jan 93 1495 4882 4321 1188 70 04 07 02 109 11 21

Feb 979 3505 4149 1501 151 20 0 09 95 08 32

Mar 997 4726 4942 1901 96 11 56 03 137 10 14

Apr 911 4199 5119 1730 191 16 58 06 96 07 15

Yosu Dec 92 966 3211 6164 1591 105 03 - 05 35 08 44

Jan 93 729 3623 7334 1621 170 28 31 02 52 06 14

Feb 752 4105 6304 1931 187 0.1 - 07 45 07 28

Mar 912 3939 7019 1228 153 23 - 06 30 08 48

Apr 712 3575 6786 1195 192 04 - 14 41 10 19

Guif weed Sargassum XKijang Dec '92 1019 3170 2116 1395 248 04 - 22 136 07 26
(Mozaban) fulvellum Jan 93 831 2951 1448 2129 173 05 03 11 112 08 32
Feb 1436 3935 2170 1972 298 10 34 08 73 02 32

Mar 715 3911 2847 1508 100 00 - 35 113 07 26

ChungmuNov '92 1572 1678 877 984 259 01 - 12 262 06 22

Dec 1664 1149 1556 1200 105 00 - 09 233 08 31

Jan’93 929 1170 1092 1748 225 09 37 20 113 06 14

Feb 637 2046 1322 1542 225 05 - 48 213 08 14

Mar 1210 1347 1428 1130 358 06 - 100 136 07 39

Sea tangle Laminaria Kijang Mar '92 606 4681 4644 781 32 00 - 07 10 06 21
(Dashima) japonica Apr 1215 3984 3602 888 122 02 - 06 04 09 10
May 843 4223 3273 958 57 04 05 08 18 10 18

Jun 506 3998 4679 950 100 02 - 11 15 11 19

Jul 580 4799 4042 83 103 03 - 19 05 08 26
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