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Physicochemical Composition of Capsosiphon fulvescens

Cheol Ho Kim, Jeong Hwa Lee and Myung Yul Lee’

Abstract

This study was conducted to investigate the major chemical components of dried Capsosiphon fulvescens. The proximate
compositions of C. fulvescens as dry matter basis were the moisture content 6.27%, 27.66% of crude protein, 1.68% of
crude fat, 10.69% of crude ash, and 53.70% of carbohydrate, respectively. Analysing total amino acids, 17 kinds of
components isolated from C. fulvescens. The essential amino acid contained in C. fulvescens accounted for 42.33% of
total amino acid, while the non-essential amino acid accounted for 57.67%. Fatty acids were of 13.34% of saturated fatty
acids, 21.69% of monounsaturated fatty acids and 64.97% of polyunsaturated fatty acids. Linoleic acid, oleic acid, palmitic
acid and linolenic acid were the major fatty acids among 14 fatty acids detected in dried C. fulvescens. Oxalic acid was
the major organic acids. The contents of vitamin A and vitamin E were 0.021 mg% and 0.001 mg%, respectively. The
mineral contents of dried C. fulvescens were greater in order of Mg<Na<K<Fe<Zn<Mn<Cu. These results suggest that
C. fulvescens are able to recommend as a vegetable of highly nutritional quality.
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2.3. otol=tt B4

Tgotm|ieske] FAL Haljdel] HxE AlE 05 ¢
3} 6 N HCI 3 mIE 8t @718F3L 121°Col|lA] 244
7+ 7hiEsl gk v o A8 rotary vacuum evaporator
2 7+ 533} sodium phosphate buffer(pH 7.0)
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10 mlZ A&k lle ol | mIE #3122 membrane
filter(0.2 pm)E  oJ gt thg ofn| =4k 2}F 74 7]
(Biochrom 20, Pharmacia, England)® &4 3}%]o.1H,
column Ultrapace cation exchange resin column
(11£2 um, 220 mm)< AF8-3} 3L, 0.2 N Na-citrate
buffer &< (pH 3.20, 425 2 10.00)2] flow rate=
40 ml/hr, ninhydrin 8<% 2] flow rate= 25 mlthr,
column &%= 46°C, HH& =& 88E I,
analysis time 44 min®.Z 3}$t}.

2.4, Xt 24

Ak B9 AOAC. WPl we} AJF 5 g&
warming blender®l] ¥ 3 chloroform 10 ml2} methanol
20 mlZ 7}skaL 287 #2313k T2 chloroform 10 ml
2 U 7He F 3023 243 STk ol ¥ 3087
WA G § 455 A A8l 75 NaSO, 5 7hste] &
%t U5 rotary vacuum evaporatorZ 7% 5531
o}, A% 100 mgS toluene 5 mlol] §-3118}3. Wungaarden
¢] W7o u}z} BF;methanolE 7 2 3} &} Gas
Chromatography(GC-10A, Shimadzu, Kyoto, Japan)=
sl o, 7171 #4272 columnd SP™-2560
capillary column(100 mm length x 0.25 mm i.d. X 0.25 um
film thickness)2 AFE-3F13L, column &%=+ 170°COll
A 5EZF A § 250°C7HA] 4/minE F-2319
Injection ¥ detector 2%+ 270°CZ 3}, N, flow
rate= 0.6 ml/min(split ratio = 80:1)2. 2 3} E4]35}
k.

i

25 /71 24

714 2498 AO0AC. Bl wpg} vt A
5 1 goll SFF 50 mlE 713k 80°C G0l Al 44]
7FE 3 t2 Whatman filter paper(No. 2)Z o133}
, S rotary vacuum evaporatorZ 7t F33
SFT=Z 10 mlZ A 83} lon Chromatography
(DX-600, Dionex, USA)E #4359 om, B4z
=71+ Photodiode array detector(M990, Waters, MA,
USA), column< Supelcogeltm C-610H column(300 x
3.9 mm, 4 um)& °o|-8-ste] AAsISTt. o]9o] EAMx
712 2 = wavelength+= 200-300 nm(main 210 nm), flow
rate= 0.5 ml/min, injection volume< 15 ul, ©] &4
0.1% phosphoric acidE 22 ARS8 T
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B EhE 5 miS Fsko] 80°ColAM 1027F 7HE 3 §-
50% KOH €9 025 ml& FH7Isla, 2+8 =04
2087 71838 U2 57 24 ml¢} hexane 5 mlE 7}
shed 1,150 x goll A 2087 LA FEE] skt e
2] & hexane 40 mlS 715l QA EE 5ke] AR A
< 2% o SHTE 7Kl 1027 BA $ sk
AASFA. o] HFS 33] vkES & d A4S et

o] F4= Na,SO,& B3}l rotary vacuum evaporator
2 hexaneg 3 ml7hA] ¢t - 53¢ § HPLC(LC-
10AVP, Shimadzu, Kyoto, Japan)Z ¥4 3}9jom, &
MZ7A0 2 column shim-pack GLC-ODS(M) 25 ¢cm
S AMEEFR A, HIERED A9 HIERR] E £418 9%
detector= SPD-10A(UV-VIS detector 254 nm)<} RF-
10A(Spectrofluorometric detector)E 712} AR5} T}

27. 271 24

F71d 242 AO0AC. ¥yl we} 0.5 g, 20%
HNO; 10 ml 2 60% HCIO, 3 mIZ #3le] a2
7kx] 71E3 & 0.5 M HNO; .2 50 ml= 8315
ot BAEE XFE89S £ F OE vialdl 8 ml
A Fste] FFEEH R S 0.5 M HNOs S =
T2 3] YAEFEZSEA (AA-6501GS, Shimadzu,
Kyoto, Japan)= #4351 01 412712 53} 2t}
Acetylene flow rate= 2.0 I/min, air flow rate= 13.5 I/
min®] %712 Ca(422.7 nm), K(766.5 nm), Zn(213.9
nm), Mg(285.2 nm), Mn(279.5 nm), Na(589.0 nm), Fe
(248.3 nm), Cu(324.8 nm)=S &4 B Z3}ch.

2 Ao A8k miAole] It
Table 13} 2ot WA ES AES 7] F(dry matter
basis)O &2 Tt T 6.27%, A 27,
1.68%, =3]% 10.69% 2 ©F3+E 53.70%°] A Th.
Jeong} Leel"h= A b2t wijAolo] Anbgite
A5 A} 7 L 10.85%, 2T A 27.1%, A
W 0.85%, 3% 7.90% 2 <F3HE 53.25% T3t
T Qv RT3, Hong¥ Choel e A =4t
uj Aol o] S ShEkS 9.48%, LA 2538%, XA
) 2.25%, 3|5 7.08%, B38HE 55.80% ©|tkL
Bkt T3 Yang 582 A x5 5 2o
24 wjAyole] kel d e 31.76%, AW
1.01%, Z3]% 13.58%, &3HE 53.65%= UERITH
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Table 1. Proximate compositions of C. fulvescens (%)

ItemMoisture Crudf: Crude Crude Carbohy-

Sample protein fat ash  drate

C. fulvescens 627  27.66 1.68 10.69 53.70
Cho 518 g3l % dubie] 247 17]9)
o] BES BT A3k A G2} 4719 e W
ol kL A, Jung TV H2F v ol et
TS 197kA] e o] gheko] kst o] §-
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e o) ghEe 717} 8.7%9 33.8%, A
7} 1.2%9F 0.6%, 23] ZH2F 22.4%8} 8.7%, &
T3-S 7hzt 52.4%9) 40.7%E H AT A} Bl
&) B ujao)7} YA mpH T oA e o =y %

sRe o vom AW wrslEe Jere us
A%, iAol ) Rk ZRAL o Wy ohe A
So Fe o 28 A0 Uehith gEAde

AN7)ol WE Yrte] AuAE FAe ek

5.1~7.8%, ZAHF 2.2~2.7%, Z3| & 53.1~56.8%,
FEL 32.0~39.5%2 R E o] ujifo|e} 7o =
Aok B o] ujAjo]e] Untag Rl H|ste] it

BN g
U Sy o 2 e ok B

=

o2 Rt afoich Qugie] el olrt
Aoz Azt

3.2. OfO| =t =M

ol 8 A ofu|=ihS Table 29F 2t |f
Aole] F ofm ks 25,141.39 mg/100 gO =
7HE Esken, tgow
isoleucine, valine, alanine <=°]%1t}. Yang S8 nj Ay
ol¢] FH FA ofv| =4k glutamic acid, aspartic
acid, alanine ¢ YePttty B V&)1, Jung S

glutamic acid o]
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T 52[Q1 wige], 7wl g A 7te] T ofmleAt
£ glutamic acid, aspartic acid, leucine =22 =37,
o]F op|=Ate] H2FO hEARQ ofH|Ate R F
d Ethal Haste] 2 A Ao} tha zlolE B
o} B3k wjAfolo] F opmlieat FHEER 12¢l] 7MY =
UL, o] F TR sttt 290 vhA] STbsk AT

=1 A
wste] A7) ket wjadele] obm it gago
Yol e & 4 AT F2R A T ¢ o
alanine, aspartic acid, glutamic acid<}
glycineo] ™, ZE2 791 thajwke] F 9 ofn| b
alanine, aspartic acid, glutamic acid, prolineQ] 7 o2
B o] Pl 7l Wil o] opwit 24 2
Ao]E Holi RO et

o] o] -4 opm|iat F Fror| ke 11,335.85
mg/100 g© 2 isoleucine, valine, leucine % phenylalanine
go]glom, 3 ofv]i bl Thg Bobv]iite] vl &
< 4233%=2 YEFSTE o] ¥]&-2 Yang Slo] B3
33.4%%} Hong} Choel''2] 35.05% Xt} &2 o
2 B Q7o) vjgele] Edo] B S5 Jow W
=, iAol F opwliitell thgh Dot ieite]
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Table 2. Contents of total amino acids in C. fulvescens

(mg/100 g)
Amino acid Content
Isoleucine 2,149.59
Valine 1,923.63
Leucine 1,797.74
Methionine 725.12
Threonine 1,434.41
Lysine 1,577.16
Phenylalanine 1,728.20
Histidine 710.36
Glutamic acid 3,259.97
Arginine 1,403.51
Serine 1,699.57
Glycine 1,451.84
Alanine 1,862.32
Proline 801.25
Tyrosine 862.14
Aspartic acid 1,720.57
Cysteine 34.01
Total A.A. 25,141.39
Total E.A.A. 11,335.85
EAA % 42.33

THHEOR o] &3 77} ErhaL AR

3.3. Xk =4

uj Aol o] =9 AAks £ g A= Table 33
2} & Aake] L linoleic acid(Cisa)7| 47.05%
Z2 7P =332, g2 2 oleic acid (Ci5,=20.08%),
palmitic acid (Cy40=9.34%), linolenic acid (C,35=8.95%)
=0 2 YEls T 2312 34ES palmitic acid (Cigy),
stearic acid (Cg,), heptadecanoic acid (C;70) =12,
E 2 3AW4ES linoleic acid (Cg.), oleic acid (Cg.y),
linolenic acid (Cig3), docosahexaenoic acid (DHA,
Coy) 002 UERSTE v o] o] Z3pA ke e
5270l 7|9} ZFo] palmitic acid $HEFe] 71
=om, B3R oleic acide] T 7MY =
° HZH3= G linoleic acid”} 714 A VrERSITE
Hayashi 518 270l Bo] E¥3l= AWk Cj6

Table 3. Compositions of fatty acids of C. fulvescens

Fatty acid Comg/(:;ltlon
Saturated fatty acids
Myristic acid (C14:0) 0.16
Palmitic acid (C16:0) 9.34
Heptadecanoic acid (C17:0) 0.50
Stearic acid (C18:0) 2.39
Arachidic acid (C20:0) 0.28
Behenic acid (C22:0) 0.42
Lignoceric acid (C24:0) 0.25
Subtotal 13.34
Unsaturated fatty acids
Palmitoleic acid (C16:1) 0.41
Oleic acid (C18:1n9c¢) 20.08
cis-11-Eicosenoic acid (C20:1) 1.02
Nervonic acid (C24:1) 0.18
Linolelaidic acid (C18:2n6t) 1.96
Linoleic acid (C18:2n6c¢) 47.05
cis-11,14-Eicosadienoic acid (C20:2) 2.61
cis-13,16-Docosadienoic acid (C22:2) 0.27
r-Linolenic acid (C18:3n6) 1.39
Linolenic acid (C18:3n3) 8.95
EPA (C20:5n3) 0.59
DHA (C22:6n3) 2.15
Subtotal 86.66
Total 100.00
Polyunsaturated fatty acid/ 6.50

saturated fatty acid
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£ Yang 59| 75.14%9} Hong#} Choel!19]63.91%¢]l
vlste] =4 YelsTh 53] EXsAE 5 A
2Fo]HA] o-3A] X4 linoleic acid(Cig.,)7F 47.05%
27 =259 H7H4.61%)F FEIH(1.71%)°l
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Jeong 512 10% sl 279 o34 AW 24S
walgte] 8 AR wEf vlw BAg A3 52
Foll = octadeca-6,9,12,15-tetra enoic acid (ODTA), a-
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A HPako] 28.0~66.3%F FH-5TL H1EH oW, o-
3A ALk AR R 22 o] LFAALE A AL
238 9L e Aoz dHA JukP 53] 03
Al AHPAE 2= eicosapentaenoic acid (EPA, Ca.s), doco-
sahexaenoic acid (DHA, Cypo)= 5943 2 4 5
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34. /7018 =M

uj Aol o] {714k ke Table 49F 2t} & 559
fr71%ke] AZEE AL oxalic acid o] 7MY =%
3 -2 2 succinic acid®] 1t} Formic acid, furmaric

Table 4. Contents of organic acids in C. fulvescens

(mg/g)

Oragnic Acid Content

Oxalic acid 0.78

Tartaric acid N.D.D

Citric acid N.D.

Maleic acid 0.01

Formic acid 0.01
Furmaric acid 0.01
Succinic acid 0.54

UN.D. : not detected.
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acid ¥ maleic acidv= "] % 7 &5 03, tartaric acid,
citric acide A& %A AT Yang 5E2 wjAo] &
o2 1059 F714He 43 23 malic acid7}
7H @ol dH53kal AL, citric acid, tartaric acid,
malic acid £ 2.2 YElYtt Bsle] B A3 Az
9} & zo)]E YT} KimP1e e x2 79| f74e &
At A3 v 9F9] f7l4ke] AEHJL 2
fumaric acid, succinic acid, citric acid’7} B<& %S
A 8L AL, 32 w]ol] v]3}te citric acid T
Thas W B ke I3RS HAITEAL 1%

L 2 o

3.5. HIEIQI &

v o] o] HlERR] A9t E9] k-2 Table 591 7t
HIEF A%} E€] 32 Z17F 0.021 mg/100 g2 0.001
mg/100 go] At} o] SBILe s xF7e] HlELR] E FF
< BX3 A3 vy 1.81 mg/100 g, 3 1.78 mg/
100 g, THAIRF 0.40 mg/100 ¢ AESE YT B3k
I, A FAERB ohH, s z2RFel vEN] E §F
HEE= 0.00~4.60 mg/100 gol2tar B= Qe Hlgl
e FEolY 2 T AR ©JsiA

1 ko] thiEThaL BAE IR, 75} o] Pl Az

| w2 E2] vl C, B-carotene B! a-tocopherol

o] Hsls B S A3 SA<ET<HYAx &
o2 £AE = Er Ztkal Baseit), whEba] v}

Az T 2=, AL 2 F7] T 2haete]
5ol 9Jal] AtslEo] £AH I F AR AR
HIEM O] ghge AAl g o U S =HAS

] Aole] 71 g2 Table 634 ZTh Mgo]
703.5 mg/100 gO.2 714 Werom, TS0 2 Na, K,
Fe 01213 Zn, Mn, Cu®] ke vgo|9ir}. o] 2
= Jeong# Leel®'2] K>Ca>Mg>Na>P>Feo] 5419}
Jung 51¢] 199 A3}20 K>Na>Mg>P>Ca>Fe?] =
A ete ztolE B, 7 AFolA = vjAdole] K §F
Fo] 7P mokot Aol M = Mg kel 7H
=4 JERTE =3 Yang 582 Na>Mg>Ca>K>P>Fe
o2 Aol F7]A F Na &) 7P 4ok

Table 5. Contents of vitamin A and E in C. fulvescens

(mg/100 g)
Vitamins Content
A 0.021
E 0.001
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Table 6. Contents of minerals in C. fulvescens

(mg/100 g)
Mineral Content
Fe 85.21
K 234.50
Mg 703.50
Mn 333
Cu 1.21
Na 458.50
Zn 4.71
H sk

oz gt & Ffe] B Aol iAol
AAAZ], S, BAYYH S w2t s A=
‘ngi]oix]u:] AAZ STl e 25 AR A

/\]Oﬂ JJ—/K-] OHT‘/] (SHR==S O]L]- "*9_ Oﬂ‘:' U1 0310]:
AF 5 = *1”31 37 B-°J°ﬂ e} ‘:]'Ook"ﬂ =B
Rl Zo 2 dEA ol etk mjAy o], 7kA T}
2 Hzto] AR 7712 JE S-S 22493 Jung 5
o] Be) o AFHA 7] wEt Ho o] AE
= ZP7) OE B ol TY Adwe A dEE o
Ookér]- ByE L]—E]—H]L‘- 710 7 1,]_1:/]_1;%1—1—4_ Yoshie 305[35]
2 AxFe] AR 9 AHAA 7 M2 Fr|d o] o
HelE =93t A3}, Kol 7Hd Bl T2 2 Na, Mg,
Cad] <ol oew mFALEE Fe, Zn, Mn, Cue &

SElo] vk stk

uj ol o] Azed 7]%-74' ol 75l &St
o d3to = wjAyole] Unk U =
A= v 2o o J*é%% ZAE(dry basis)S 7|
FO 7 8 IS 6.27%, ZTHE 27.66%, ZA W
1.68%, X33 10.69% B! BHF3HE 53.70%E ot
At o}v] Ak glutamic acid $HE©] 3,259.97 mg%
2 7P ol SHFE R, E} © =2 isoleucine, valine,
alanine 0.2 AZESAL, F ofn|Abel tgh Hro}
o) Ake] H -2 4233%2 YERTE miAd ol o] 74
A WAE & E 3R WS palmitic acid, stearic acid,
heptadecanoic acid =22 UEF L, B XA Ak
linoleic acid, oleic acid, linolenic acid, DHA =22 1}
Efston, & At F EXSAAE] U S-S 86.66%
oAt} F714HE oxalic acid 3] 7 =43 o
© 2 succinic acid$] 2, formic acid, furmaric acid
9 maleic acid= U|% AZEFATCE HIER] A9} B9 &
2L 7+z} 0.021 mg/100 g2} 0.001 mg/100 go] Lt}

1:‘
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]2 Mgol 703.5 mg/100 g& & 714 Bkown
2 Na, K, Fe |13 Zn, Mn, Cu?] THF
o]’ Fe] Azt mjgols Hrotw|it 9
J% H]Z23 27128 tef al%g};r_ g)\o} wj Ay
71%*3 A FOEA 9| o] § 7HA|7} 3HF o Eo}
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