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Physicochemical Composition of Seaweed Fulvescens
(Capsosiphon fulvescens)
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Hyeon-Cheol Lim, Hwan-Sik Na, Hee Mun, and Nam-Chil Heo
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Physicochemical components of dried green algae, Seaweed fulvescens (Capsosiphon fulvescens) with 96.02 £
0.02% moisture content, were investigated. Crude protein, crude lipid, ash and carbohydrate content of C.
Sfulvescens were 31.76 £0.26, 1.01 £0.21, 13.58 £0.62 and 53.65 +0.73, respectively. Predominant minerals were
Na, Mg, Ca, K and P. Fe (122.83£11.19 mg%) and Se (0.90£0.07 mg%) contents in were higher than those of
other seaweeds. Major free sugars were identified as fructose, glucose, sucrose, maltose and galactose. Organic

acids including L-malic acid, citric acid, tartaric acid and d-malic acid were detected. Most abundant amino
acids were glutamic acid, aspartic acid and alanine. Main fatty acids were palmitic acid, linolenic acid and

stearidonic acid, with 58.37% polyenes.
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Table 1. Analytical conditions of ICP-AES

SRR 913

Table 2. Analytical conditions of HPLC for amino acid

Jovin Yvon 138 with

Instrument Ultrasonic Nebulizer

Operating Conditions for an aqueous medium

Optic : Multi

Wavelength : Variable

Int. time :2.0sec

Mode 14

Calculation : 3 points

Argoncoolantflowrate : P1=12 L/min

Argon carrier flow rate : G1=0.3 L/min

Nebulizer flow rate :0.3 L/min
Plasma generator

RF frequency :40.68 MHz
Sequential monochromator

Holographic grating : 2400 grooves/mm
Ultrasonic nebulizer

RF Source : 1.35MHZ, 35W

Sample uptake rate :2.5 mL/min

Carrier gas flow 0.7 L/min

Desolvation heating temp. : 140°C

Desolvation cooling temp. :3°C
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7pste] s, ofdel] it 1SmLE 7haked 80°ColA] 1]
Het 7HdEte] Alggd ez F9int 7]7)84S AA(atomic
absorption spectrophotometer, Varian Techtron Model Spec-
taAA-300A, Australia)®} ultrasonic nebulizer(USN)2- AR&-3}o]
FU3= WA S 2 ICP-AES(inductively coupled plasma atomic
emission spectroscopy, Jovin Yvon 138 Ulirace, France)T 4
aFlem, ICP-AESe] B427S Table 13} 7t

N

G Gancedo 5 (120 Fdte] APt} &
NEE 80°C EFFoM ek 80% o E A7 Bt
T FEY S, FEES Seppak C, cartridge® 7 H| gt
0.45 um membrane filter(Millipore Co., USA)Z o}3}sl &
HPLCE o]&ste] #4389t #41-2 TSP(Thermo Separation
Products) SPECTRA System, 73&7]% Shodex RI-71 detector,
Z+3]& Rezex RPM Monosaccharide(300X 7.8 mm)S o|-&-3}<
A, o} 9o EXdz7ASZE flow rate 0.5 mL/min,

injection volume 10 uL, 1532 waters AMEEH3)
) M
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Instrument Waters Associate
Column : PICO.TAG column (15 cm X 3.9 mm, 4 pm)
Detector : Waters M990 Photodiode Array Detector
Wavelength : 230-300 nm (main 254 nm)
Injection volume 210 uL
Standard concentration : 0.125 pmole/mL
Mobile phase :

A : Sodium acetate 20 g

Triethylamine 600 pLL (0.05%)

Milli Q quality water 1 L

Adjusted to pH 6.4 with phosphoric acid

Mixed above solution with acetonitrile (94 : 6, v/v)
B : 60% acetonitrile

Gradient table

Time (min.) Flow %A %B Curve
Initial 1.0 100 0 *
10:00 1.0 54 46 5
10:50 1.0 0 100 6
11:00 1.5 0 100 6
14:00 1.5 0 100 6
14:50 1.5 100 0 6
20:50 1.5 100 0 6
21:00 1.0 100 0 6

R714 =4
up gk AR
T d4ldE] & A
C,, cartridge® A A3t} photodiode array detector”} 2t
HPLCE ol&ste] ®Asielom, ¥A41x21-e ohast 2ok 7
Z£7]= Waters M990 photodiode array detector, Z+H-&
SUPELCOGELTM C-610H column(300X3.9 mm, 4 um)S ©o]&
sled AAEIH T o] 2] EAZAOEE wavelengths 200-
300 nm(main 210 nm), flow rate 0.5 mL/min, injection volume
15 uL, ©1%2 0.1% phosphoric acidS AHE-5F$3 T},
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Fdot| ke ARE AR 05g s AEs) gol A
el 23l 0.05%(W/V) 2-mercaptoethanol(C,H SOYS 3H&-3F 6
N HCl 15mLE 7}k 110+ 1°CollA] 24417 71l sle]
& AE ARESIATHIZ). ot BEFS UE WakoAle] of
U= FEEW(HAype, 025 pummL)S, 54 Alkog=
phenylisothiocyanate(PITC)E AF&3lt}.

A5 gl FE8HL 6X50mm tubedll ZHz} 10 uL® &t
2 7} wbed] methanol 200 uL, 02N sodium acetate 200 uL
2 triethylamine 100 uLo] £ 30 uLA-L 3t work-
station®l] A1 AN A Z(50 millitorr)al Aok, AAZE A& tbeol
methanol 350 uL, HPLC grade water 50 puL, triethylamine 50
uL 3 PITC 50 uLE 742t &3l v §eA] A2k 30 ul
A Egeted AeelM 2087 R e F FF AxAFeY,
o7l A|53)HEd 100 uLE Hrketed & EFs v 10l
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Avre] &2 Bligh®t Dyere] W (14)el wt AlE 50 gol
chloroform 50 mL%} methanol 100 mLE- &%}l homogenizer
(NISSEI AM-7 homogenizer, JapanyE AF&ste] 28 FoF 72
3}k chloroform S0 mLE 718k 30% B9 Wl & thA]
FHT 50mLE Wil 303 9t wnkste] At o]
AL Biichner funneldel o }:2](Whatman No 1% AH&-5f
of &z} 5k the chloroform =3+ #|3b] 7HtEEsle] <
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AR 100 mge 100 mL BAZFe2=] 3l 0.5N NaOH
4mLE 713t § 95°Ce] water bathollA] 20%‘%7L AN &
14% BF/CH,OH 5mLE 3] 7tste] FEAse §
heptane 5 mLE 20| F&3} n-heptanes= —‘?’~’F Na,SO
T8 R dFstd gas chromatography(GC/FID, Finigan 9001,
USA)E BA 3l ch(15). AMSst Zd2 DB-WAX capillary
column(30 mX 0.25 mm, 0.25 um), A&7+ %ﬁ‘%olii} AE7)
(FID), =% FY7] 230°C, 7Z7] 240°C, 2E 120°C(2 min)-
2°C/min-240°C(2 min), carrier gas= N,, T HF-2 1 uL (split
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AR 27k ARG HAFFEH| 2 @4k A= Table
33t gl AN E 5 7P Wol R RS ©rslE(53.65
+0.73%peIen, theog FeaE (31.7610.26%), BHE(13.58
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ICP2t AAE ol &3t 771 kg ¥43% A= Table
48} 7t} nfgol o ‘rﬂ’“‘j T e 268723 mg%E UE

o0, Na©| 638.63+35.09 mg%, Mg(610.444 5533 mg%), Ca
(575.65+42.30 mg%), K(381.11+2534 mg%), P(337.34+24.89
mg%)st Fe(122.83+ 11.19 mg%) o2 vt F71de Hls) &
< TS HArh

Table 3. Proximate composition of Capsosiphon fulvescense
(unit: %)

Capsosiphon fulvescense

Moisture 96.02+0.02"
Crude protein® 1.26£0.01 (31.76 £ 0.26)"
Crude lipid 0.04+0.01 (1.01+0.21)

Ash 0.54£0.04 (13.58 =0.62)
Carbohydrate” 2.1411.92 (53.65+0.73)

YEach values represented mean = S.D. of triplicate determinations.
“Nitrogen content X 6.25.
() content of crude protein, crude lipid, ash and carbohydrate was

calculated by dry basis.
1100—(sum of moisture, crude protein, crude lipid and ash contents).

Table 4. Mineral contents of Capsosiphon fulvescense

(mg% dry basis)
Capsosiphon fulvescense

Mg 610.44 +5533"

Se 0.90+£0.07

Ca 575.65 £42.30

Na 638.63+35.09

K 381.11£25.34

Zn 2.57+0.26

Cu 13.26+0.17

Fe 122.83+11.19

Mn 4511034

P 337.34124.89
Total 2,687.23+37.64

"Each values represented mean £ S.D. of triplicate determinations.
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Table 5. Contents of free sugar in Capsosiphon fulvescense
(mg% dry basis)

Capsosiphon fulvescense

Stachyose ND"
Sucrose 340+041%
Maltose 323%£0.29
Glucose 3.74£0.35
Xylose ND
Galactose 2.67+0.20
Rahmnose ND
Arabinose ND
Fructose 5.72+10.33
Idose ND
Total 19.76 £0.36

ND: not detected.
“Each values represented mean=S.D. of triplicate determinations.

Table 6. Contents of organic acids in Capsosiphon fulvescense
(mg% dry basis)

Capsosiphon fulvescense

Oxalic acid ND"
Glucuronic acid ND
Citric acid 2428+ 1.05”
Tartaric acid 20.93+0.98
d-Malic acid 20.81+1.08
Succinic acid ND
Formic acid ND
Acetic acid ND
Glutaric acid ND
{-Malic acid 87.99+343
d-Pyroglutamic acid ND
Total 154.01£2.15

UND: not detected.
“Each values represented mean+ $.D. of triplicate determinations.
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Table 7. Amino acid compositions of Capsosiphon fulvescense
Xl) Yz)
Aspartic acid 3,2473 11.7
Glutamic acid 42929 15.5
Serine 1,561.4 5.6
Glycine 1,697.2 6.2
Histidine 356.5 1.3
Threonine 1,832.3 6.6
Alanine 2,550.1 9.2
Arginine 2,028.3 7.4
Proline 1,555.5 5.6
Tyrosine 917.7 33
Valine 1,293.1 4.7
Methionine 2252 0.8
Cysteine 2425 0.9
Isoleucine 953.0 3.4
Leucine 1,778.4 6.4
Phenylalanine 2,010.1 7.3
Lysine 1,144.6 4.1
EAAS 9,236.7 334
Total 27,686.3 100.0

UX: all values shown at X columns are mg% of amino acids (dry
basis).

YY: all values shown at Y columns are % to total amino acids.
JE.A.A.; Essential amino acid.

FE o)A glutamic acid(4,292.9 mg%)E 15.5%0]9.0H
aspartic  acid(3,247.3 mg%)7}  11.7%, alanine(2,550.1 mg%)°]
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Table 8. Fatty acids compositions of Capsosiphon fulvescense

(Area %)
Capsosiphon fulvescense

Myristic acid (C14:0) 2.15
Palmitic acid (C16:0) 21.35
Palmitoleic acid (C16:1, ®-7) 3.19
Palmitoleic acid (C16:1, ©-5) 4.10
C16:2 (©-3) 1.16
C16:2 (0-6) 0.24
C16:3 (v-3) 3.07
C16:4 (v-3) 8.55
Stearic acid (C18:0) 1.36
Oleic acid C18:1 (©-9) 1.94
Oleic acid C18:1 (0-7) 7.10
Linoleic acid C18:2 (0-6) 5.61
Linolenic acid C18:3 (0-6) 0.12
Linolenic acid C18:3 (0-3) 18.14
C18:4 (v-3) 11.33
C20:1 (0-9) 0.12
C20:1 (0-7) 0.12
C20:3 (w-6) 0.12
Arachidonic acid (C20:4, ©-6) 0.89
C20:5 (@-3) 3.34
C22:1 (0-9) 0.12
C22:1 (©-7) 0.12
C22:5 (0-6) 1.86
C22:6 (0-3) 3.90
Saturated fatty acid 24.86
Unsaturated fatty acid 75.14
Mono unsaturated fatty acid 16.81
Poly unsaturated fatty acid 58.33
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Fig. 1. Fatty acid methylester chromatogram of Capsosiphon
fulvescense.
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