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Carbon and Nitrogen Contents of Seaweeds in

Hiroshoma Bay, the Seto Inland Sea

Goro Yoshida®', Masayuki Uchimura™?, Koji Yoshikawa™®',
and Toshinobu Terawaki™'

Abstract Carbon and nitrogen contents were surveyed for 22 seaweed species in Hiroshima
Bay, the Seto Inland Sea. Especially, the contents of some species of large brown algae, which
are the main constituents of seaweed beds in the Bay, were investigated in relation to the variation
among parts of the plant body and the seasons. The contents for Ecklonia kurome were
C: 27.7-37.3% dry weight (DW), N: 0.88-2.44% DW, Sargassum macrocarpum C: 22.7-44.0%,
N: 1.38-3.50%, Sargassum horneri C: 26.7-36.3%, N: 0.71-3.76%, Hizikia fusiformis C: 26.8—
35.1%, N: 1.14—-4.20%, Undaria pinnatifida C: 25.3-34.7%, N: 2.62—-5.69%. It is concluded
that the carbon contents in the total plant bodies accounts for 30—35% of the dry weight for
Phaeophyta, 25-30% for Chlorophyta and 30-35% for Rhodophyta except for collaline
algac. Most nitrogen contents accounts for 1-3% of the dry weight, but the values were so
variable as to cause a marked variation in the C: N ratio (4.82—48.3) among these species and the
seasons.
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B, TEEE0OL0RRML CHEAERE O TE
B E R L TWARIT TR, EERKE RHEME
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% (Walsh et al. 1981, Smith 1981),

DX BRESHO ALY ATE R W ETERER IR 23
BB %2R T 5 720 TS OERE R OB & & IEREIC
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Fig. 1. Parts of the plant body of large brown algae analysed in this study. and each expression.
A. Ecklonia kurome, B. Sargassum macrocarpum, C. Sargassum horneri, D. Hizikia

fusiformis, E. Undaria pinnatifida.

Ko TREEINTWEZ LEZ LND GRHM 2001).
EFNENOERPINFERROEY AR - WEERICS
WTERRBEEZ AL TR I ERTFEENS,
GO RFEEER, BAEREEZMET 57020, A
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NOOHEEIZL > THEINZESOMRERHEO L
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OOIEFEHMAE LT, FEEOBRKFORE - BEFE
&2 DOFMHBEAL T T2,
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pF - BRFAEHOWERHISFRM (2001 L[
Bk, IREBENOERORE (RIFN, %®E, MZHE,
8, BRE) T, 19994 4, 7 A, 20004 1 Bk
ICK o THRE Lz, BREL-HEEITEAFCc2 (R
47, FLEE8TE, BEIOM) Tholz, WMEHIAAZHIC
BIEFTICRLREY, 2k - BEEGCE2UNE L%, %
JEBET 85°C CHEIET A FCHRSY, “EELH
LTV —8 —HlZ TR Lize EEESEZRKL, Bl
FEPRE L, BEAROKKIPEHEIC S L 72 KBS
(7 v X Ecklonia kurome, 77 * Undaria pinnatifida,

J aF¥) &y Sargassum macrocarpum, T HET Sar-
gassum horneri, ¥ ¥ ¥ Hizikia fusiformis) {22V TI&
W (Fig. 1) 280 50, #F L. BRIEFLEH
iZ Yanako CHN Corder MT-5 2 TR % - EREZWE
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Table 1. Carbon and nitrogen contents (% dry weight) with S. D. and C: N ratio (by weight) of Ecklonia kurome of differ-
ent sampling periods and sites in relation to each part of the plant body

Part of April, 1999 July, 1999 January, 2000
plant Hashira Is. Yashiro Is. Atada Is. Hashira Is. Yashiro Is. Yashiro Is.

C content 29.0 £ L.71  30.1 = 3.77 33.6 = 0.33 355 =247 329 £ 0.33 332 £ 1.88
Haptera N content 1.87 £ 023 1.71 + 0.56 1.59 £ 0.72 196 £ 0.67 1.96 = 0.03 2.06 £ 0.77

C:N 155 17.6 21.1 18.1 16.8 16.1

C content 27.7 095 30.1 £ 1.03 332 +£1.62 30.1 £7.01 31.1 £ 4.79 28.2 = 2.07
Stipe N content 1.17 £ 051 1.10 £ 0.39 1.44 = 0.20 1.15 + 0.66 1.37 £ 0.09 1.13 £ 0.17

C:N 23.7 274 23.1 26.2 22.7 24.9

C content 324 £ 1.00 33.6 =291 373 £ 148 370 + 2.14 34.3 + 4.37 32.3 £ 4.07
N content 1.14 =034 1.29 + 0.61 0.88 = 0.10 1.63 £ 0.28 1.72 £ 0.25 1.85 £ 0.18
C:N 28.4 26.1 42.4 22.7 19.9 17.5

Center
blade

C content 322 £ 210 318 £342 324 £ 051 352+ 037 35.3 £ 3.30 34.0 £ 2.31
Pinna N content 095 £ 036 1.82 =040 0.88 =024 2.15 + 043 2.14 &= 0.37 244 £ 0.19
C:N 33.9 17.5 36.8 16.4 16.5 13.9

Average length of

64.3 713 72.6 54.0 81.1 56.6
sampled plants (cm)

Table 2. Carbon and nitrogen contents (% dry weight) with S.D. and C:N ratio (by weight) of Sargassum
macrocarpum of different sampling periods and sites in relation to each part of the plant body. Data
for S. macrocarpum of Yashiro Is. are the results of a single measurement

April, 1999 July, 1999 January, 2000
Part of plant body Hashira Is. Yashiro Is. Hashira Is. Hashira Is.
C content  34.6 & 3.46 33.6 38.7 £ 1.32 38.2 £ 1.29
Perrenial part Holdfast and stem N content ~ 3.50 & 0.20 2.10 2.60 £ 1.75 1.88 £ 0.97
C:N 9.89 16.0 14.9 20.3
Ccontent  31.7 = 2.33 38.5 34.0 £ 1.00 32.9 £ 045
Cauline leaf N content  2.74 = 1.30 2.07 1.59 % 0.63 1.38 = 0.11
C:N 11.6 18.6 214 23.8
C content  34.8 = 3.40 40.7 - -
Annual part Main branch N content  2.00 = 0.44 2.12 - -
C:N 174 19.2 - -
C content  22.7 &+ 3.94 35.0 - -
Leaf N content  1.71 + 0.24 3.48 - -
C:N 13.3 10.1 - -
Ccontent  30.0 = 2.10 37.9 - -
Vesicle N content  2.51 4 1.50 3.04 - -
C:N 12.0 12.5 - -
C content  44.0 = 1.66 - - -
Receptacle N content  3.38 &= 0.55 - - -
C:N 13.0 - - -
Average length of sampled plants (cm) 147.1 54.5 15.4 17.0

%22 holdfast & 724 HEIL L722 stem (2 & ) ZEEFA AL, HREEERL, BRENZEROBLHZ T
s b, HEZOTEED O BADTH main branch lo BT, JaF VT OEMKT, FHEREERUVE
AR RN, 1ETEA—PVICHEL, B#LER PHEULEENS L LEEEOIME, BEBK - K
%Yo (FHH 1985), iR E EIBESLIOERL ERBOBETIERD 1EEBTIS%5 (Fig. Do 4 B
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DFEBIIEIAAED ) aX ) 7 3R L, ERHEEBZRD
BERENTWZY, BRED/ 2X) 7 TR
LbNWhhote $727 AITIIEED / 2 £/ TIEIH
FEAWE L, FAEOTEMBEELZHO Tz WER
BAEEIMICDOVWT ORI T o720 T72 1 B ORERICIE
SO LY, ERIPEL TV LONBESN
2o JAXNEIDEZEIMICBIERE  BEEL
Table 2 2R L7z, ZEEMA (ER - ERUVEE
cauline leaf) D RFEE1X31.7~38. 7% DHETH S
720 FHOIMDIEE 2aFX VTS OFE leal ZHVTH
{, HFICEREZRIE receptacle 1344.0% & &b o 12. B
BIILEABMTL. 38~3.50%, FHOFMLTLTI~
3.48% TH o7z, BREIIESE (4 A) KBV D
h, 1w C:N Lo K& hiz,

3.THES THEZIZIVEEDOKR Y TIFHET, i
B KETIZ4 BCRa it lz, ZROEMBREE
R ECET %0 BEETHUNE, BEERITEEICETE,S
WAL, BERCERFAD VIR LrEESRE
WMotz THEZ ORE - EREOFHELE % Table 3

H -

R THDOF = BHBFRODLDOTH B, [IADR
FE (26.7~31.4%) PO (28.2~36.3%) 1M
AEDTH o2 TREFHMICIE, B THL 4 HiL,
7 ADFIEE, 1 A OBWRITHEE L CTEWEAAFED 5
iz BHERIZ0.71~3.76%DHBTEEL, 21 A
DETERNE o7 3.76%), HiZ4 HIEE, B
REBOT7THEZIZEDITHEBMTH D 255, BEIE
INLEERIEREBEDOTHEIOHDVEWEEZRL
770 C:N Fi37.78~48. 30H TR E L LB L7z

4. eVF b UREWIMNWICATL, BLraET oM
HERAR filamentous holdfast 2 & F3E LI LW £ 2 i
BE&4b, RAMRESRT, BETZHRUL L%, £
LTS GFl 1985). b V¥ OMMEIRE, TR
FEEI332.3~35. 1% DOHIFTLEE L /2o EHICIH- TR
RSN DE - SISO TIHEHERE - BRI,
26.8~28.8% L KD TH oo BEEIXL.14~4.20%L
KELEHL, 4 AXHESL P IIE o7 (Table 4)

5. 004 THAIAFPOLEBIIOKXMEL, 4 B
KEICRESNT, BIZICLBRE - BEBOZENK

Table 3. Carbon and nitrogen contents (% dry weight) with S.D. and C:N ratio (by weight) of
Sargassum horneri in relation to each part of the plant body. Data without S.D. are the

results of a single measurement

Part of April, 1999 July, 1999 January, 2000
plant body Hashira Is. Yashiro Is. Hashira Is. Hashira Is.

C content 28.2 29.2 £ 3.36 - -
Holdfast N content 1.38 1.68 + 0.13 - -

C:N 204 174 - -

C content 320 + 1.08 339 £ 1.57 - 30.6 = 1.17
Stem N content 0.79 £ 035 136 £ 049 - 1.16 &= 0.05

C:N 40.6 24.9 - 26.4

C content 343 £ 282 332+ 131 - 28.7 + 2.50
Lateral branch N content 071 £0.12 1.02 £ 0.16 - 149 £ 0.19

C:N 48.3 326 - 19.3

C content 363 = 1.39  31.7 + 1.61 - 29.3 + 2.31
Leaf N content 148 + 0.60 2.70 + 0.57 - 3.76 + 0.30

C:N 24.6 11.7 - 7.78

C content 314 £ 240 272+ 201 - 26.7 + 2.68
Vesicle N content 173 £ 004 211 =033 - 2.13 £ 0.34

C:N 18.2 12.9 - 12.5

C content 342 + 1.60 325 = 1.20 - -
Receptacle N content 144 £ 025 298 £ 0.26 - -

C:N 23.7 10.9 - -

C content - - 29.9 £ 0.86 -
(Germling) N content - - 1.60 + 0.22 -

C:N - - 18.7 -
Average length of sampled plants (cm) 101.9 1127 2.0 33.8
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Table 4. Carbon and nitrogen contents (% dry weight)with S.D. and C: N ratio (by
weight) of Hizikia fusiformis sampled at Yashiro Is. in relation to each
part of the plant body. Data without S.D. are the results of a single mea-

surement
Part of plant body April, 1999 July, 1999 January, 2000
C content 3477 + 1.62 34.5 35.1 + 2.59
Filamentous holdfast N content 420 + 0.10 1.59 2.00 £ 0.25
C:N 8.26 21.7 17.6
C content 323 £ 048 339 £+ 2.69 334 £+ 1.05
Main branch N content 4.07 £ 1.15 1.14 £ 0.29 1.34 = 0.01
C:N 7.94 29.7 24.9
C content 28.8 + 7.79 28.4 £ 3.09 26.8 £ 1.33
Leaf and
. N content 3.89 =237 207 £0.31 1.74 = 0.22
vesicle
C:N 7.40 13.7 154
Average length of sampled plants (cm) -~ - 34.8

Table 5. Carbon and nitrogen contents (% dry weight)
with $.D. and C:N ratio (by weight) of Undaria
pinnatifida sampled at Hashira Is. in April,
1999 in relation to each part of the plant body

Part of plant body C content N content C:N
Haptera 282 £ 094 262 +076 108
Stipe 253 = 4.71 2,70 £ 049  9.37
Sporophyll 347 £ 077 569 +£298 6.10
Pinna 303 £ 3.69 269 =066 113

Average length of sampled plants (cm)  48.2

X (JR¥E25.3~34.7%, EFH2.62~5.69%), L b
JaF 3% sporophyll 25 b K EVHEZR L7 C:N |
EREBEIE O 2 2 Cldik b IKVWE (6.10~11.3) T
L7z (Table 5)o
FOMOERE | FOMOWHEE O R % Table 6 12
Tt WEBE TR T F 74V Ulva pertusa, v %
74 Cladophora wrightiana, 7% 4 7 X% Caulerpa
okamurae, 3V Codium fragile @ 4 ¥ THE S 1720
RERIE22.4~31.5%DOMTHESN, THO7H AT
ZE, INTEPoTz. BEREIF0.64~2.82%T, T+
TAYGD 4 AORFED0.64% (C:N I 42.9) L&
<, THORKE (C:NK16.0) LHEBELTC:N KD
TEP Lo 7z

FOMOBEETIEY I T /L Sargassum
thunbergii, 72 1./ ) Colpomenia sinuosa, {77
Myelophycus simplex, 7 X 757 Padina arborescens,
¥ NA 74 Dictyopteris latiuscula ® 5 % F~_720 K
FEIMEICE5T19.0% (771 7)) 9539.6% (A
TeH) FTREREVH -7z, FLEZREICBNTY,
4.23% (935 /F), 820% (A Ter) LEWHE

Table 6. Carbon and nitrogen contents (% dry weight)
and C: N ratios of some seaweeds

Sampling period C N C:N

Chrolophyta
Ulva pertusa Apr. 275 0.64 429
Jul. 315 197 16.0

Cladophora wrightiana Apr. 274 150 183

Caulerpa okamurae Apr. 304 2.82 1038
Jul.  23.0 262 8.78

Codium fragile Apr. 224 262 854

Phaeophyta

Sargassum thunbergii Apr. 332 423 785

(Leaf and vesicle)

Colpomenia sinuosa Apr. 19.0 1.63 11.6
Myelophycus simplex Apr. 39.6 820 482
Padina arborescens Apr. 259 158 164
Dictyopteris undulata Apr. 322 1.84 175

Rhodophyta

Gelidium elegance Apr. 36.1 232 156
Jul.  40.1 2.19 183
Jan. 369 345 107
Gracilaria textorii Apr. 312 132 236
Gymmnogongrus flabelliformis ~ Apr. 30.1 375 8.03

Pachymeniopsis lanceolata Apr. 29.5 1.11 26.6

Lomentaria catenata Apr. 252 256 984

Schizymenia dubyi Apr. 312 210 14.8

Amphiroa dilatata Jan. 153 047 326

Corallina pilurifera Jan. 147 0.61 24.1
BHRSNTzo

MBETERY I/ VORFEMEOBELI VS, ¥
27 RP40. 1% L Edrolze T TEHED 2% B <
o (H /35 Gracilaria textorii, %2 /)
Gymnogongrus flabelliformis, 7 % 7 7 Glateloupia
lanceolata, 7 3+ Lomentaria catenata, N=A7F
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I Scyzymenia dubyi) 1325.2~31.2%TH -7, 7z
L ORHDOEREDEIXL. 11~3.75%TH > 72,
B TEED 2E (h =/ 5 Amphiroa dilatata, ¥
v N Corallina pilurifera) 1ZR%E, EFRE L bHO TR
WEZ R L7z,

% =

HREORE  BREIZOWTHE, Niel (1976) 25A
~A ¥+ Vigo Bay OBIBHICAEF T 5 24HIC 2V CTHRA
L, B R - AN, BV CNREZRT T
EEIZOWTHE L TW5h, %7227 H Laminariales
DOV, BERAORE - EEROFHELE
EBORE/N Y — Y OERICOWTHEENRE/ 20, FE
LW ge Ak 8 Tw % (Chapman and Craigie 1977,
1978, Rosell and Srivastava 1985, Flores-Moya ef al.
1995, Henley and Dunton 1995),

2 v 7 H D Macrocystis integrifolia, Nereocystis
luetkeana, Phyllariopsis purpurascens & CIX B D
REEICHAR R EMEPBE SN, 20%RED» 530%
UEFThk&{EHHTS (Rosell and Srivastava 1985,
Flores-Moya et al. 1995), —75, E L2 > 7 H® Lami-
naria longicruris, L. digitata % T, REEIZEIKRE S
FHTLRIROSNLZVE VS (Mann 1972), SEOK
HIHEEORFREOKETIL, Wiz 7HOBED
&9 REGEHENMIBAE SN G20 0D, 71
A (av7H) RPHBEHOS VY TERERIIEL & H1H
MAEED bz, WROBEHD o ¥ 7HOBHA P TI,
BEFI=r= b=, 9357 VR EDHEREY DR
JERBEIMT 5 2 &P 2 (Chapman and Craigie
1978), TN LIEAFORENMT TORFBEOWHE T
HOLUMREMEARBREN TS, F2INSOYEDRE
FHERAERITONEERBTEL, REEDEL
HITIRERECE Y (Rosell and Srivastava 1985) o
SIE Lz u XA S IERER (HroedE, MZE) 2B 5
KRBT E LRI CEA» RS Iz,

e HTIE, SEEFVTTIED ) aF) €S
TR S EATMTERZ B U TREEVE D 272,
F VAR T TEOT HEZ TR TH 5%
F (4 0) CREEVSVEIIBD LN, 7YY
BEDORy T IO 1M S. pteropleuron I8V TIE
Y b=, T 3F T VENREINED DOEEN RIS
A LD R 5 (Prince and Daly 1981), # <=/
2 S muticum TRGEBREWRIZMATEY) 72/ —
MEAWO= D FEHIIIEETAHZ EFHEIN TN S
(Gorham and Lewey 1984) . S. pteropleuron Tik, #
HOFM T EIZINSOMEDRENERLY, Thidth
ZHOIPADOTCERIEEZ XL TW5, S. preropleuron
W ax) s AREEETHY, SEETMIIBNT

BERIhIzwryo b=V, 9335 VY EOREREDZ,

1 SRR, SEERMEFORH EH LK
DEFICH OB L &N Twd (Prince and Daly
1981) JIFYEZIZBVWTHLEDISLEORMK T,
AR E L, FEOTHOMENHBEINS,
F72 1 EEDOT HE 7 BRI ZEOKRB O LR
WEIEKL, EMTRIRZLIFEDOHEENERT
(Yoshida ef al. in prep.) Z &5, Z ORI AEER
BAERII R B ENEZBND, o TINS DM
WZDoWTh, EMOBRE - Y — v LA RIEER
FULEY OIS 270500 T, BEROREZEOFTHE
Lz CELENDH 5,

C:N hHEEBEHEOAMRE - KREORVWIEE
(Rosenberg and Ramus 1982) & ENTW5%S, RO
FERIZIOLL T 2254000 L TROTEEIRKE o 72,
CORKELEHIEMEMID B AA, FENTHEHY
EH), HLVIEHMVEOZERLE LCBgIN, 2V 7
HofEwg e L-B#cBWT L F—EEAEICBY
T10~400K & R EHMHEH I HRE SN TS (Rosell
and Srivastava 1985, Flores-Moya et al. 1995)s 4 [E®
HERERP S, BIZET W7 OEkh o RFEREOEH
B3 B T ER BIZE 814926, 7~36.3%CTH ), BEET
130.71~3.76% &, MM LEBHIEREOFHFKRE
Vo 2O L EFSEFRRL N KEBHEO & ofEIC
DWTHE)I T ENTE, C:NHOKELZEHIZE
WRBEBOLEHICL A2 DEEZ 515 (Rosell and
Srivastava 1985), #W# 75 27 b ¥ ® C:N [iZDow
THEFRIBOTREVE ENLD, FHTIEEETT
(FFle, ®EbTide), MEETRIORETHL LW
9 (Kremer and Nixon 1978), {8 C:N koKX E
REH), THYTI Y7 b VIZALRBEVKE REIR,
EARNICLROEHRZ I TE (Chapman and Craigie
1977, Rosenberg and Ramus 1982), & DiREAZFHHIN
WRELSEET 2 2 LT, HEEOMMEDOREIC
kb0l EZONG, ThbLBEOHEMPTIE,
VA=AV, TUFURERL RHEBEOZNEE
A, HRERERER RS E L LTHFREL TS (B
B-TH 1979), #toT, W7o v 2 byl g
LTREEGRFFE VD, KER C:NEERTLIOL
Bhbihd, BEFOREONZ Y OWFBID LD =tk
AR EHEEEELSBEICEINE DO LEE I NG,
REFEOFHNEE D HLBN/NE WOIEMETE 5,

BERICBWTYH, BT OBEENFHMIIKELE
I AHBLHMONT w5, BAFOERICBVTIE
Wiy s v PEESOMIC, BEERE (Chapman and
Craigie 1977) i 7 I /B (Rosengberg and Ramus
1982) OB THBINZEZI L) ORETETIN
THBY, £RERVLEHI IO OEHEZEORIIEE
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ENTW5D, $iZH J % - Nova Scotia D2 ¥ 7HH T,
REHOEE RAFITERROER 2 REITARNIZIFEK
L, RKTEEZRD /3128 % Y, HARROREREHH
BLTHEr AORMBEZHRITS ZEPHES LTS
(Chapman and Craigie 1977), BHRELAETLIE S
NTVBEBBICATTA2WEEIIBNTYH, 2DL)
WARPNC B R KB LA T 2 BRFH-Tw 5
PEIDPEIARATHY, SHRFLIAETLILEFD S
LEbNG,

ABEECS I 22FEIBEHIIE TR
(Rosell and Srivastava 1985) & &8LTw5%%, SED
HWETHRFOLYF, AT7LF, Y3 T/ 4 THE
L TCdBuaERafiles iz, Thbidny
NL MM ICHBT 2B TH Y, HEWICEETHE
V)RR L AR TR E L OIS S 2 DB RS
HHOPD LN\, 72, ¥ TERIIREK - 8FF
BEd, MEICESTHER VKD 7245 R Niel
(1976) OFEFE—H Lo ¥ TEFIMPO RS
REEAH VT A ERELELTEY (B 2000), ZDRHK
BAREEESPRELTVwEIDEEZ LA,

Fhil (2001 BT, EEBOEERIZBIT i
HIHONKT - BESAHRSEHSW, EEL2TE (7
FT7AY, IHAIXE, wsY, THEY, J2F)
EY, vVF) OBLETAHAEBER IOz, Z

NoZEEELTARBOLEBIIBIT AEWARE - W
EIEBRERE R kR Lz & &, SH0NUE L, BTk EL
BREBHEELBENEL THARBORWPKRTHS 2
EWFHTE D Mann 1972) TR B KEVEHEBEOH$
RELTHEENRE - BFBFEELMAT 57201
i, 1 EARL-VDR®% - EFRELTROILEND S,
BBV, BEROEMIZE ) IS OEBIIETE
BBHDT, ENENOMWIOEERFIIBITHEELZHR
BLARTNERS% v, 1#1E LT Table 7 IEED 7
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Table 7. Estimate of carbon and nitrogen amount in an average individual plant of Ecklonia kurome

sampled at Hashira Is. in July

Part of a plant body Haptera Stipe  Center blade  Pinna Total
Average % of each part in 10.8 2.1 45.5 41.6 100

total wet weight (230.7g in wet weight)
Dry weight / wet weight 0.231 0.193 0.164 0.122

Average dry weight (g) of 5.75 0.92 17.22 11.7 35.6

each part

Carbon amount (g) by 2.04 0.28 6.37 4.12 12.8

C content in Table 1 (36.0 % dry weight)
Nitrogen amount (g) by 0.11 0.01 0.28 0.25 0.66

N content in Table 1

(1.84 % dry weight)

Table 8. Estimated values of carbon and nitrogen amount in individual plants of large brown algae

sampled in April, 1999

Species Ecklonia 8. macrocarpum  S. horneri Hizikia Undaria
Sampling site Hashira Is. Yashiro Is. Hashira [s.  Yashiro Is.  Hashira Is.
Average plant wet weight (g) 177.2 178.1 85.7 16.6 86.3
Carbon amount (g) 7.86 16.6 5.75 0.67 2.64
(% dry weight) (31.4) 37.1) (32.9) (29.9) (30.1)
Nitrogen amount(g) 0.29 1.29 0.22 0.09 0.27
(% dry weight) (1.14) 2.87) (1.26) (4.13) (3.04)
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