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Seasonal Variation in the Chemical Compositions of Akamoku
Sargassum horneri Harvested in Chikuzen Sea, Fukuoka Prefecture

Kaori Murakamr™*, Yumiko MarogaZ, Kosaku Nopa?, Yoko Yamacuchr?,
Takato Fum?, Naoya SHNoHARA®, Tsuneki AKIMOTO?,
Yohko Sugawa-Karavama® and Masayuki Karayama*

Abstract: The chemical compositions of a brown alga, Akamoku, Sargassum horneri harvested
at the depth of 1—2 m in ocean areas of Chikuzen Sea, Fukuoka Prefecture in Japan, were
investigated. This study was intended to elucidate the relationship between the chemical
components and the growth of S. korneri. Both its length and weight reached their maximum
values in March or April. Differences between male and female plants by their receptacles were
completely distinguishable in the middle of April. The protein content varied considerably at the
growing stages of the plant. The maximum value of protein content was observed in immature
plant in December. The protein content decreased in the following two months, increased in
March when the plant fully matured, and thereafter decreased continuously through the rest of
test period. The carbohydrate and total dietary fiber content showed differences between the male
and female from middle February to May. Significant changes were not observed in lipid contents
through the whole period tested. The ash and total dietary fiber content in S. horneri were similar
or rather higher than those of other edible alga.

Key words: Sargassum horneri; Chemical composition; Dietary fiber; Seaweed
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LY, REOMEREOKBEHFLOZRE ZH - C
W5 (Umezaki 1984), F7-, BEEICETINAE
ZHEREE, EMMEE LTCoRRES T TR L,
TNE VRTINS R EOERHEENSH L Z &
PHESNTBY, BEMELTLEHZED TS
(Fahrenbach et al. 1966; Kiriyama et al. 1969; Noda et
al. 1989; Church et al. 1989; Nishide et al. 1993), & 5
2, THAEZWELTE, Y4 VAFEERHIT L
WVE—VERADIED, BOREKIZES T 5/ERZ &0
E£E3 N T35 (Preeprame et al. 2001; Sakai et al. 2004;
Athukorala et al. 2006; Yamaguchi 2007). & & LT
DERETIRER S OEEEICERNT 5, LrL%
o, THETDBEBGICONTOREED %2\,
FATHET M EZCEL T, 734 ¥V ITEERER
OIS 228, 7a4 50 DIZE AN
HFESRRIZOA LTV E 2 EDPRE SN TS ORH
5 2007; BEHS 2008), F7z, WALIE, KEETH
T OMBGHEIZ LI AT, BT I BBLD
NERTEE DAL % ME LT, R & ARWEEEINC LY Ed
WRBOENDLEDEEL NN, FIVFIVEBERINVY 3
ORI N T AR T AT LD E A EEAL
LiadolzZ E&RLTWA (AL 2005, 20k
NS, THEZIITIVRRIA TN, SHEHLRED
FHRESOWHEEE U COMWREITREBEEIN TS,
y Ny E, BEBLOKGEARICEALTIL, =&
BIEEEET HEZIIONTOWERD LD, BiEn
W, RYHEFEONEENORES AR TH 7272
D3 rAOHRDT -5 LloTEY (RIS 1984),
EFEHMEEL COFHLEICETIMAIEINET
RN TW RV, BEOER L ZORERTOLEH)
B X AREEROZORLEL 15 2 LA
LTV 5 (Daws 1998; Lobban et al. 1985). 7 7% €
7 e BN ERERET A0, FOEE K
AEREBRGOBRRRPEEHLEB LMD Z EAFEETH
Bo R - BB E RER G ORI OWTOHIRIL,
BRELTCOTHES REERONT Y AXER L%
WOEHTLEELERE 2 015D, BT e
T, HEPHLAR - RATETRILEF TCOMH DR
ENTERTH L0 (AL 2009), KFETIE, 7
BT DER - BB ERERSOBREIHLPIITS
2, TAET DR R, Em—kRoB L™
Bt OZ=/E B * AT,

MHB L UHE
SR

T 7 EREEEGRTTRE RS BNEARE 1~
2m DEHT, 2005F11H 520064 6 A % THRIL

T, ERBITVEELZUELZ. #0955, 2005512
B2 520064E 6 BICHRELL 727 A EZRRIZOVWT, &
en— R & AR AR W E L 7

BT S, BRIFE, 8, B @A
R - iR, PEOEEKRTHAKEZHEVIKRLT
(3, KOxBICEYVBW/I-BIZEELESELH
T2 THETORBIRREZETOTEITMT L,
EPBHINEZWETEE L0, EEOEED L
Bo/3% W EEE LT, 4~ 6445 (#505~1.3 ke)
% - 30C U T CHEMEHRIE L. IS ouifERpHIH
fEsfRts, 22— v — 3L (SIBATA PERSONAL MILL
SCM-40A; IR ERZAERTE) C10R M 3 miHE L 72
Hh, EEFOEDICT LOTHSTES, BB,
DOETHET FREGEFEE L CHEE TICUT
THELRAE L 72

RFE :
HEEHROAELY B TR L T, SHEFROTEK
U 7RSS &R B S0 A B & R R E LTHRL
720

RN

Koy, & Y08, WRE, kG, RK{IEWE L OR
B SCR RS2 O HET R H A B R Y 3R
SR = T VICHEo 72 (CCEREMEE 2005a) o

WEARE, THEZREOEER100gH72) D
EHELTHEREEAY 1 gHl- ) OEFEREIZH
Bz

1. KREEEIE, 7hT 7@l 2105C
DEAS T 5 R EINEGEER L <, SRR
2R, BEEI00gH7-H OEHERICHREL 72,

2. ALINUBEESHERIL, /OBy VY- LE
TEXRB*EE LT, BE-Y V7 BIERK6.25%
HWTrHE L7,

3. BEEEE, BYyMETER L, 27701,
YV a T EEHWIELMEEORD DI, 167Xg,
FIR T HE LA L7288, /NAY— Yy bT
B EDT,

4. [RHEEEIL, 550CH<y JVETERIZR
LETIKILLCEEREIEL 2, 2B, FTHKILosk
WCRIKICDER WD D o 727280, A F WK THER
L, ML TR % EREESEB, BuElF 225
£ TIKIE L 72,

5. RK(EMEERIE, BEENS, K, &8
I8, REBIVIKDEEERZLTIVTRD,

6. MEYEMESEE X, BEYHENES Y b
(HA&NA + 3 4 5 Megazyme ., 7 A4 V5 > FHL)
FHAVT 7O AF—clllE L7z (AOAC 1985, 1986,
1987; Prosky et al. 1985, 1988) o
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Table 1. Seasonal changes of plant length, weight and maturity index of Sargassum horneri grown in Chikuzen Sea

Maturity Length (cm) Wet weight (g)
Date index Immature Male Female Immature Male Female
% (n=14-66) - (n=5-21) (n=7-23) (n=14-66) (n=5-21) (n=7-23)
2005 14 November 0 155+ 48 - - 35+ 1.8 - -
16 December 0 705+ 71.8 - - 30.7= 63.8 - -
2006 17 January 5 1024+ 82.7 - - 45,7+ 95.2 - -
14 February 19 181.3+186.7 - - 74.4+101.2 - -
17 March 88 (133.7% 23.7) 136.9+20.3 163.6+15.8 (160.9+t121.7) 142.7+t 68.0 212.5+162.4
17 April 100 (146.0+ 25.6) 143.4+21.7 1474287 (213.3*=145.8) 241.0*+138.9 197.9*155.3
15 May 100 (136.3+ 36.3) 147.0+324 1324+39.7 (186.8=117.0) 214.6*+108.6 162.7+123.2
5 June 100 (8.0 2200 86.0+£22.7 82.0%x21.5 (429=* 30.0) 523+ 324 34.0x 251

s ittt

Plants of S. horneri were harvested from Chikuzen Sea, Fukuoka Pref. and their length and wet weight measured. Sixteen to forty-four
plant, harvested on the date as described, were used for measurement. The results are shown in means = SD. “n” is the number of sample
plants. The values in parentheses in the “immature” column are the average values of the male and female plants.

Table 2. Seasonal changes of ratio of plant weight to length of Sargassum horneri in Chikuzen Sea

Wet weight/Length (g/10 cm)

Date

Male Female Immature )
2005 14 November - - 2.2 07 n=22)
16 December - - 25 =21 (n=30)
2006 17 January - - 2914 (n=63)
14 February - - 3326 (n=26)

17 March 104 = 6.7 =7 12.8 £ 9.1 n="7) (104 £ 6.7)

17 April 169 = 9.4 (n= 5 12.7 = 85 (n=9) (14.2 £ 8.7)

15 May 154 = 8.3 (n=14) 114 + 8.1 (n=14) (13.1 = 8.2)

5 June 6.4 =34 (n=21) 42 + 3.2 n=23) ( 51 +36)

The results are shown in means = SD. See Table 1 for abbreviations.

Al

FEERE
HEEREORE R % Table 1 IR L7z 1LARIEIZTF
15 cm 72 o727 AE 2L, MERRIZ 3 B, MR
X4 AFEICIZIS0 cm BIEE TERLTWE, 1 A
HICEBD S 5 5%, X612 4 BRI TORkIC
HETHBRRDTTER SNMBEDO XN TE 2, £REERD
SEHMEE, 4 BHPAICHERRIZ143 cm, 241 g, MERRT
147 cm, 198 g L ¥—21E L2 2L C, 6 AW4
OWMETIE, ML D ICEFEIZ100 cm, EE13100 g
FTEY, Z2OBRBRNEE R THRE L, T/, &
¥RD88% DT 71 I MRICAESERF IR ASHEER S 72 3 A vk
s, BEI0em H7-) OEEDMEH S H1210g %
2z 7> (Table 2)o

INLORBRELTR, EEI20 cm UTThor:
A BAMGEE % R\ 7-20054F12 5 16 H 5> 520064E 6 B 5
B CTO7HEZREBEIIDOVNTER—BRD EBEY
R SHT L72o 2B, MHEOXBIATE 2ESHN
Uo7 20064E 1 B FRAI S, MEHEEZ XL TH
L7z

¢

Table 3. Seasonal variations in moisture content, on the
wet weight basis, of Sargassum horneri

Moisture (g/100 g)

Date
Male Female Immature
2005 16 December - - 90.3
2006 17 January 89.9 89.5 (89.7)
14 February 88.3 88.1 (88.2)
17 March 86.8 86.7 (86.8)
17 April 87.9 86.9 (874)
15 May 86.7 88.0 (873)
5June 88.1 87.4 (87.7)

S. horneri was harvested on the day as described in Table 1.
The moisture contents in the samples harvested from 2005
16th December to 2006 5th June were determined. The edible
portions of S. horneri samples harvested were washed,
Iyophilized and dried in an oven at 105C for 5 hours. The male-
female differences were distinctly observed after the end of
February. Values are means of 2 specimens from one pool
sample. Experimental error was less than 0.02% for each value.

Ba—MBES
WERHRITEMRE LT 5720127 7 €7 JHE
MEFOBERIO gH-Y)OEEEL, BFRELT
DFHE D7 DIZER Y 1 g 72 DEHETR LI,
1. Ko ThHEZHEEWERSOKTEEDOEA
(& Table 3 1Z/R L 720 K5 #13£86.7~90.3 g/100 g
T, MEMIIKEREVEREOW o720
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2. BUINUE THEIEBEAEMLD S 8y L OZALIE Table 5 7% 720 JRE&8120.03~0.06 g/

BHEEOAZEDZALIE Table 4 IR L7, BESE
Hizh) Dy 8y aEIE, 20054128 121.63 g/100 g
T, TOHKk, MWHEVWTNDL 1 H132g/100g, 2 A

100 g CFEBEWE A dolce T2, THEZERYD
feE&E, 5 AhErmbd%4 <, HHRTL32 mg/g,

Mk T4.68 mg/g THo 770

1.06 g/100 g &R 4124 L7z 3 H12131.36 g/100 g 4. R THEIEEWAEROKGSEEOR L

E—HIIMLT, TALBEFE RS L Twiz,
THEZEAYMOY VS EEED, NEREEGE

DI2A FAEH167T mg/g L EDEL L, 6 HAAEIZIE
55.5mg/g TR L7,

DZEALIZ Table 6 (TR L7270 K Er BI85 ~ | 2B hnE
% A, 5 FICHERRT3.44 g/100 g, MERET3.75 g/
100 g bR o7z T2, THETHKYDIKG
EGEIL, 222~312mg/g TH o7,

3. BE 7AEIEEVERORESEEOHAZ 5. RKtH 7rEZEEUERORKICYE
Table 4. Seasonal variations in protein content of Sargassum horneri
Protein
Dat Wet weight basis (g/100 g) Dry weight basis (mg/g)
e
4 Male Female Immature Male Female Immature
2005 16 December - - 1.63 - - 167
2006 17 January 1.37 1.27 (1.32) 136 121 (129 )
14 February 1.16 0.96 (1.06) 99.7 80.1 ( 89.9)
17 March 1.36 1.36 (1.36) 104 102 (103 )
17 April 0.85 0.96 (0.90) 70.4 72.9 ( 71.6)
15 May 0.80 0.68 (0.74) 60.1 56.4 ( 58.3)
5 June 0.66 0.71 (0.68) 54.9 56.1 ( 55.5)

The samples, harvested from Chikuzen Sea, were washed and lyophilized. The chemical components were determined as described in
the text. The dry weight was obtained by dehydration as described in the legend for Table 3. Wet weight basis; the value showed weight
of chemical component (g) /wet weight of sample (100 g). Values are means of 2 specimens from one pool sample. Experimental error was
less than 1.0% for each value. Dry weight basis ; the value showed weight of chemical component (mg)/dry weight of sample (g).

Table 5. Seasonal variations in lipid content of Sargassum horneri

Lipid
Dat Wet weight basis (g/100 g) Dry weight basis (mg/g)
ate
Male Female Immature Male Female Immature

2005 16 December - - 0.04 - - 4.09
2006 17 January 0.03 0.04 (0.04) 3.37 3.74 (3.55)
14 February 0.05 0.05 (0.05) 3.83 4.02 (3.92)
17 March 0.05 0.05 (0.06) 3.50 3.60 (3.55)
17 April 0.05 0.06 (0.06) 4.09 4.61 (4.35)
15 May 0.06 0.06 (0.06) 4.32 4.68 (4.50)
5 June 0.05 0.05 (0.05) 4.00 37 (3.85)

The samples were the same as described for Tables 3 and 4. Values are means of 2 specimens from one pool sample. Experimental error
was 0.01% to 4.1% for each value.

Table 6. Seasonal variations in ash content of Sargassum horneri

Ash
Dt Wet weight basis (g/100 g) Dry weight basis (mg/g)
ate
Male Female Immature Male Female Immature

2005 16 December - - 2.60 - - 268
2006 17 January 2.75 2.88 (2.81) 273 275 (274)
14 February 3.17 291 (3.04) 272 244 (258)
17 March 3.04 2.95 (3.00) 232 222 (227)
17 April 2.78 3.05 (2.92) 230 232 (231)
15 May 3.44 3.75 (3.59) 259 312 (285)
5 June 3.40 3.32 (3.36) 285 264 (274)

The samples were the same as described for Tables 3 and 4. Values are means of 2 specimens from one pool sample. Experimental error
was less than 1.5% for each value.
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BDH Tk OZEALIZ Table 71257 L72e AL EE
TR R B o TN A EMS R S e, MR
TiZ 4 H129.12 g/100 g, HERRTIE 5 H129.02 g/100 g
ERAMER R L. T2, THETERYOFKY
ERIZ4ATRRELRD, HT00mg/g THo7,

RE M

THEZ BETEHSOREYHHEEOR T LOE
{ti% Table 8 IZ7R L7z AWML, FAKILYERE
WCAEERRHEI > THEMLTWwBE L) THolz, M
HEEBIZ6 BICHRAMEL R L7 (ERE; 6.90 /100 g,
MR 5 742 g/100 @) F 72, T HE 7 B OBEY
WMEEED, 6 A THRAELRD, 580 mg/g it TH -
726

%

i

BERETHIEIZE, FOLEBTEHOEIICELL S
(i - W1 1977), H< 26 HERIZEXLNT
WEDRFBEO—HEKHEDATH > 72 (KEF
2004; BEH 5 1986) 7%, 4E, BILE (19864ET5),
AFE (19994F) LERE (20044) TH, LD
AL R ENB LI h o720 BEIFETHE, &
mE LTCOTHES OFHER D02, FDOER -

BE & B Okar, ¥ v oX0 8, IBE, K5
BIUBRKY) BLUREYHEESEEOAZLD
TibERA<Ize THEZOREIPOHREE TOEFTH
MEBELT, BA—Bls L BEYliEDO R T 0%
125, £E - L ED LX) ICBEb o> TV B D0 %
NI DRIAEHEE LD TTH S,

LRERE

MR TIE 2R D 88% D T 71 E 7 BRICETE LR IR ASHE
RBEN KBE88%) 3 HiZ, MEKRTIX, &ficAk
SEARROSHERR S M7z (BEE 100%) 4, 5 Alc&RE
FEEFRERKEL o7 (Table 1) HEOVY — 2 [Z&THE
BIROH & A E 2 5 2 L1X, Yoshida 512k 3
IEEBETOT IE7 OFEMHR (Yoshida et al. 2001)
CRICEmTH ol T, EHED8B%DT HE S
BRICAETERSR S L 72 3 BRI 51k, MRERES
TR, BEI0m b OEEFMHEL LI
10 g %2 THY, EEOEELTDON, 1D
DZLLy, SAFALUBRIEIEEICHFEL TWAZ &
by, FEELUTHATETH 202 Elbroiz,

TAHAEZEIEVWDBDTIOMEL FTEET LKA
DWFETH D (KB 1987) . 1BFIE SRR O L REH
ET, KE1I~2m#ERLY, KESm T
BEYTLTHEIHOFFEEDEL, AR FHY

Table 7. Seasonal variations in carbohydrate content of Sargassum horneri

Carbohydrate
Dat Wet weight basis (g/100 g) Dry weight basis (mg/g)
ate
Male Female Immature Male Female Immature

2005 16 December - - 5.46 - - 561
2006 17 January 591 6.29 (6.10) 587 600 (594)
14 February 7.28 8.02 (7.65) 624 672 (648)
17 March 8.71 8.95 (8.83) 661 673 (667)
17 April 8.39 9.12 (8.76) 695 690 (693)
15 May 9.02 7.54 (8.28) 677 627 (652)
5 June 7.84 8.52 (8.20) 656 677 (667)

The samples were the same as described for Tables 3 and 4. Carbohydrate contents were calculated as weight differences between the
total weight and the sum of the amounts of protein, lipid, moisture and ash contents.

Table 8. Seasonal variations in total dietary fiber content of Sargassum horneri

Total dietary fiber
Dat Wet weight basis (g/100 g) Dry weight basis (mg/g)
ate
Male Female Immature Male Female Immature

2005 16 December - - 3.96 - - 407
2006 17 January 3.98 4.08 (4.03) 396 390 (393)
14 February 5.30 5.79 (5.54) 455 485 (470)
17 March 5.64 6.16 (5.90) 429 463 (446)
17 April 5.75 6.91 (6.33) 476 526 (501)
15 May 6.44 591 (6.17) 483 492 (488)
5 June 6.90 7.42 (7.16) 578 589 (584)

The same samples as used for Tables 3 and 4 were used to determine the amounts of total dietary fiber as described in the text.
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ZEWZ LRI TS (FAAR S 2009), AEFZE
ORENRTHEZE, KE1~2mOBEETEF
L72720mATL 2mBEELIPEREL 2P o 7278,
WE» LR EF COEFRMIRS WA~ 6A®
87 H), MR EAET HHENFEHLKD-DIE1
A (BBE5%) T, &RICEJEREIHER SN
X3 ARD 4R AL BERTH o7 (Table 1)
S50, SEPEB L6 WA b AEERRIZ L b
MR T & 7288, WIRIZ X ABEIC L VIR T3
BB THLZ L brol. THEZRIUEFRE L
T, KE1~2mORGEE, ERIEW20OERK
L3 <, BRTRL2EBHFRCATEL TV S,

BmE A At

K& EIL86.70590.3 g/100 g TH Y, foilEHE
RIS KBRS % STz (Table 3)o 12875 R4
WA L Twiz g Yoy EEER, 3AIC—EBEN
LT, 208, BUBALLTW (Table 4 ¥ > /%7
EETIHME, 2 H:1.06g/100g, 37:1.36 /100 g, 4 B:
0.90 g/100 g)o 2 AFMIZHEIEII% CTH o 72T HE
7 REDS, BRBUCEE LT, 3SHMAIZIZ’8% DT 1 E
ZRRICEBBEREIFOSN TS, ZOFRELD,
3ROy Yy BEOBEMEIMEAEEBRLTVAE LD
W RZ 5. B HELREZRR Y /T IVEEDEIC
BET5 5 7 BOERPEANTOR TS DM
b LN,

JeE &= I TMOBEEREICIEE 12D < (Mebeau
and Fleurence 1993), — &l aOHTHR L L h o 72,
T/, AZELORELENIZEIEAETONho
72 (Table 5) -

IKGEREIFERICEVWEIML T, ML 125,
6 FIClRKER STV, IRGEIZI AT NVOKRE
BRBIFELWVE ENL, MALIHE L EEEY
BETHEIREPIFEEDI AT VEZIKTIZED D
BAECHBRETLE, FUTA, FRUTL, ALY
ABLUYT 2T T AT, KOO E DTV
ZEiThB Giks 2005). T/, MBECILEE
BPBE T 1E 7 RER (19944 2 AERED DK
200 g (EAKWI00 g H720) TH LA, Kz TH
WRRRIEKBE T 71 7 REEE (20054F 2 B D
DIKS5T1326.8 g (HEAYI00g H7-1) TH o7 (Table
6), EENEERMIC, BHEREBET HE 7 ILREHR
MTHIATNVEELEDLI b ole INHD
ZEND, THEZIEIERRIAINVOMRIEE 25
WEEMAVRIBE NS, L L, BEOIRATIVEEE
BAEBRBOEELZITAL VORI TWEDT, &

15

BREBETHNEZIZDWTY, SHRTONRERARL

ﬂ‘£ﬁ§§) % o

WAL R BB EEIL, EREPEBIE
THIN$ B DR S NIz BEEOE % RAKIEY B
L OEYIAE S Ui, MBS EEO L T —
A, WBEEEDT I T 5 PMELEHEOT VY v
e 7 A5 BT NG ALFE D FEI G E AN -
BEHSOWMETIE, THAEZOT VY VERIZELE
EEN, ToOEARIAETHMEZEL TH T H LML
MRV LT, 7345 DIEE A EIETEERRK
WKEINTBY, ERII4EE - B3 EHEEROT
B IR THINT A 2 EAREERENT WS (RES
2007; EH S 2008), 1A% 5 3 A F TOHRKIIRE
BYEHEOBEINIX, 74 ¥ O#iE SEITL T
HEHTHDH, KSR T7aAL ¥ REELLZTHE
o BRI OB AL EE SPHE LER, k
kR (FRRIE KBS+ TE#E20054F 2 A 14 T
39.87 g (BAGHZIRSURI100 g ), mishik (1H 3 H28H
PREL) T45.53 g (BWATIEHEN00 g ) TH o7
WAV SO 734 7 0EE&EYRET S &,
RMARETIE2.6% T, BPHETIZI83% TH 720

5 BRI AT 6 ARAID I ATV, k(b
BXUOKREDHMESE R, READI2H RHIIED
BN1IABLIU2HIVE W E25bAh o7 (Table
6-8)o THEZIZHEWTLALDEMMP{ANATE
RENTWE, BTAHI LIZE W BasbFEm sl
LTAGZ LWLV RDD HMHEO BB T,
FIRAETFE UL L7 OZ N T HEZ B TL
LD, YL 00BETREEIIRZI S,
FERVEBETHACIEDOLTRI-EICELTHE
JTRBDBN, MIHERHEFRREEY TRT52 L%
Y, MNEIZLBHOT HE s OEME L TOHERF
xR L7z,

T HE 7 OERE BRI ARSI EY
WS BEDOTALE R L DIIRFEI WO T TH b,
AWFZE CEF—RBS & LTRE L, Ky, ¥ 8
78, IBE, IkaB L ORI, FE(bSERS (F
ERERS) Thh, KR CHONIMAIET S
EIOEBHERE LCOFERICEEELT, BERHR
ELTHRIATABICODTEHTREAEER L L2 E
b

BHEEREDOLE

T HE 7 B s B OO &am— ik B
LU B EE BT 5,

Ty EEOREN P ORETFHEL EDRH
WHED T B A Undaria pinnatifida (3), T7H X (FE;
AHT), 2 ¥V V¥ Caulerpa lentillifera (7 N)
(SCEBR} 44 2005b) ZEEECHETLHE, THE
213, UHRAE LY FICHANRT, KTEERESE
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Table 9. Proximate chemical analysis of different species (wet weight)

Moisture Protein Lipid Carbohydrate Ash TDF
Sargassum horneri 88.0 0.05 7.8 31 5.7
Undaria pinnatifida™
(Leaves = Wakame) 89.0 0.2 5.6 33 3.8
Undaria pinnatifida™
(Sporophyl = Fruit-bearing leaves) 942 06 34 0.9 34
Caulerpa lentillifera 97.0 0.1 12 12 0.8

(Green caviar)

* The values (g/100 g wet weight) were cited from Japanese Standard Tables of Food Composition (the fifth revision, an enlarged
edition). The chemical composition of S. horneri harvested from 2005 16th December to 2006 5th June were averaged.

Table 10. Proximate chemical analysis of different species (dry weight)

Protein Lipid Carbohydrate Ash TDF
Sargassum horneri 92 4 650 258 475
Entrtromorpha spp™ (Green laver) 200 3 618 179 425
Laminaria japonica™ (Makonbu) 91 13 680 217 299
Gelidium elegans™ (Tengusa) 190 12 634 164 558

The values on dry weight basis were calculated. * The values ( mg/g dry weight) were cited from Japanese Standard Tables of Food
Composition (the fifth revision, an enlarged edition). The chemical composition of S. horneri harvested from 2005 16th December to 2006

5th June were averaged.

Wohdrole =05, VST BEEKDE, THES
(5 Y878 1 11g/100 g, K5 :3.1g/100 g) i3,
AT (F 378 09g/100g, JK5 1 0.9g/100 g)
BIUOZELY S (¥ 328 :05g/100 g, K5 :
1.2g/100g) L0 &hol. 512, BAYEKESE
7 HED DR LS o7 (Table9).

72, THEZEE AEHHFOMEFY) &
HHEEEOWGIRG O T F /) Enteromorpha ssp., <
3 27 Laminaria japonica, 7 ¥ 27 Gelidium elegans
(SCERRL 2244 2005b) % KM IZ3E L C, Table 10
iR Lize PHEZDS VSV BEEIR, ~2V 7
CRRE (PHEZ; 92 me/g, Y3791 me/g)
T, REEWE 74 /Y EFEE (7HES; 4mg/g,
T/ 1); 3mg/g) Tholze —F, RGEBRTH
E7 (258 mg/g) VEOLE o EHIZ, THE
7 OfEWmERE (475 mg/g) &, HETHHHAE
iR TR (SCERRLEE 2005b) Tt b AWkt H
ZVENLE L THEESNAERDFHTH LT v 7
(558 mg/g) IZRWTEh o7z,
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3 B — R & R E AL T A A DHERE
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BOZENEETH 5,

C= 3 O
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KAEIXI2EDS 6 A THIN TH o7z, EEH O
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ThHolze TNHLDOFERLY, THESFIMOERE
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BGIE L L CTHIR TR 5, F72, HRFEBRROEBLIE
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TIHEBIBELTWBE I L2 hdo 7,
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