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Dietary Fiber Content of Different Thallus Regions
and Age in Three Brown Algae: Laminaria japonica,
Ecklonia stolonifera and E. cava
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; Seaweed Research Institute, NFRDI, Mokpo 530-831, Korea
Department of Marine and Fisheries Resources, Mokpo National University,
Jeonnam 534-729, Korea

The dietary fiber and crude fiber contents of different thallus regions (blade, stipe, and holdfast) in three
brown algae (Laminaria japonica, Ecklonia stolonifera, and E. cava) were determined at different ages,
and then compared with one another. On a dry matter basis, the soluble dietary fiber (SDF) content was
highest (10.8£0.5%) in the holdfast of 2-year old L. japonica, and the insoluble dietary fiber (IDF), total
dietary fiber (TDF), and crude fiber (CF) contents were highest in the holdfast of 2-year old E. cava
at 44.5+0.7%, 50.2+0.5%, 6.8+0.7%, respectively. The IDF, TDF, and CF contents of these three species
were measured in the following order: holdfast > stipe > blade, and the SDF contents of L. japonica
exhibited the reverse of this trend. The TDF/CF ratio of 1-year old L. japonica, E. stolonifera, and E.
cava was greater than was observed in the corresponding 2-year old samples. This is, to the best of our
knowledge, the first report demonstrating that the holdfasts of L. japonica, E. stolonifera, and E. cava
are rich in dietary fiber contents, especially IDF, TDF, and CF.
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fiber, IDF)Z U502t} (Yoshie et al., 1997).
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Fig. 1. Three parts of Ecklonia cava (A), E. stolonifera (B),
and Laminaria japonica (C).

D 361

Prosky et al. (1984, 1988)9] R & F-& 7| #ate] E8-4
2lo) - ks ZSATh Asd 20y 1 g FAE A
3] A=kl 500 mL Hlo]FA ) @3 phosphate buffer (0.08M,
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71U E 78% &S 30 mL, 95% NEE 10 mL, oFAIE 10
mlL 22 HAES Aoua, 70T A3 oA 12413

AZAZ 1 5 gAaFAelHA AF fe = FAE
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Table 1. The contents of soluble dietary fiber (SDF), insoluble dietary fiber (IDF) and total dietary fiber (TDF) in the
blade, stipe, holdfast and age of three brown algae

Dietary fiber (%, dry weight)

. ) o
Species Moisture (%) SDF \DF TOF

Ecklonia cava (1 year old)

Blade 13.241.1 8.1+0.6 34.3+0.5 42.4+0.7

Stipe 14.4£1.7 5.6+0.4 39.61£0.7 45.2+0.5

Holdfast 15.241.4 5.4+0.5 41.410.6 48.51+0.6
E. cava (2 years old)

Blade 13.611.7 8.4+0.4 34.7£0.7 43.1+£0.6

Stipe 14.541.9 5.8+0.5 41.8+0.5 47.4£0.6

Holdfast 15.942.1 5.7+0.6 44 5+0.7 50.240.5
Ecklonia stolonifera (1 year old)

Blade 12,7413 8.1+0.4 25.1£0.7 33.240.5

Stipe 13.1+1.4 7.8£0.5 27.5:0.6 35.310.6

Holdfast 15.0+1.6 6.5+0.7 29.640.5 36.1£0.7
E. stolonifera (2 years old)

Blade 12.9+1.5 8.1£0.5 25.4+0.6 33.5+0.6

Stipe 13.441.6 8.120.6 28.1£0.5 36.240.5

Holdfast 14.541.8 7.6+0.6 30.8:0.7 38.4+0.6
Laminaria japonica (1 year old)

Blade 9.5+1.2 8.610.3 21.6+0.4 30.2+0.6

Stipe 11.241.3 10.1£0.4 23.4+0.5 33.510.4

Holdfast 12.7+1.4 10.510.6 23.7¢0.4 34.2+£05
L. japonica (2 years old)

Blade 9.8+1.5 10.240.5 227405 32.9+0.7

Stipe 10.3+1.2 10.6+0.6 24.3+0.7 34.9+0.5

Holdfast 11.6+1.3 10.8+0.5 24.8+0.6 35.6+0.7

Table 2. The contents of crude fiber (CF) and ratio of total GA| BT RATR > ZV)F > GAT Lo B2 B

dietary fiber (TDF) and crude fiber (CF) in the blade, stipe, S wgom oFA 77k uEbaE oA 7|3te] e 1271

holdfast and age of three brown algae (dAaye] ik Wk b 17k 71 247)E @Al g

Species Moistre o O TOFICE  AolA] & Aoz vebdth o2 e AL HEF
o 0, . - -
) weighty 10 ojuf gharo] Ao} B9 wi G 7)gkel wEbAE

Ecklonia cava (1 year old) AolE Uvetd 4 ke A2 AAMeY Fdh

+
Stne laqery Lhw04 04 Kim et al. (1995)% Yoshie-Stark (2001)2] Qo] w2
Holdfast 152414 64405 7.6 | zF-2) Aol R FaFo] AR e AFHAVEE WSS

E. cava (2 years old) Bty Bk up 9tk o]$} e Arpel B ol A

glade 13.6x1.7 4.9+05 8.8 now @l oky 7)7hd 2Alo) g9 Fhek xjo]E YHR o
tipe 145219 6.2+0.5 7.6 -
Holdfast 15.9¢21 68407 74 N e = A | ZFH o] Aol e AAEA F

Ecklonia stolonifera (1 year old) 71, A B, G g8 (23 Fe © 2A4), A%
Blade 127413  42:06 7.9 717k wEt BYE gAEE 2folE HY F sle e
Stipe 131414  4.4:03 80 = s ks oS Ho
Holdfast 150416 63:05 58 AAR F, ARshd F 2 OﬂOEH : EESTCIR i

H S e " S PaS A &

E. stolonifera (2 years old) AR-o) ghek Wl B B} FAH dRe 587
Blade 12.9+15 46:07 7.3 sz A o8-S ==t we §88 Ao Hlth
Stipe 13416 5105 71

, H.oldf.ast' o “ 14.5£1.8 6.6+0.6 5.8 —7E)|\:'|'|?r ?:!‘Eo't

aminaria japonica year o .
Blade 95412 39404 7.7 Ze), 3 9 tajukel ARE (1, 294), A F-AE
Stipe 11.241.3 43105 7.8 (@GR, =713 2 %7‘;17]%1 Z5 (CF)9Jr Z 2o d5 s
. japonica (2 years o o 71
Blade 9.8+15 43t06 7.7 1rd4el TR CF IR Z:EH 4550.4-6.420.5%,
Stipe 103+12 4.9:06 71 F9) 4.2£0.6~6.3£0.5%, THAIVE 3.940.4~6.1:0.4%2] M=
Holdfast 11.6¢1.3 6407 586 ), 23, thAlnl o= ollon, zheje) JAE, E7R-¢)

EE45E Aushet 788 4oz gddn) A4z B B27]| R CF 8- 27} 4.540.4%, 5.8+0.6%, 6.4+0.5%

To| Aol M 7, #3) L cpAlvke] Aol ig F Py 2 FI9) chalvlel oF FRT 20 Yehdeh TOF #
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CF &9 vle ZEdA 7.6~9.4%= Zulg} thx|ule
56~8.0% Hok =7 YEpgom, AA 29 TDF ¥y}
CF &3] vl e 49 FARolM 94%= 718 =9to
B, BA7) R A 7.6%0.2 71 @qith 2ue} thajnje]
78-F TDF &=} CF 3o vle 2737} B4 Jehton,
F27157F o @A vebgt)

23] A B9 CF g8 e 4.940.5~6.8+0.7%,
FI 4.6+0.7~6.6£0.6%, THAIV} 4.3+0.6~6.4£0.7%2] 92
1L:M§_4 CF zﬂ—a]: ETZ]- E]-/\ =0l -10; 1/}1:/}14-0::1 CF sla‘c
< A, 29, AR o8 1dAT SY§ kAol
A - cF e 7‘EH w3 @ tAjale] BT Ro) A
747} 6.8+0.7%, 6.650.6% B 6.4+0.7%%2 G35-9] 4.9+40.5%,
4.6+0.7% 2 4.3+0.6% E_E} =A UEhdt) o]9} e Azfe
1raAe] 44 598 cF gkt nis=3)l AolQinh TDF g
CF 39| Hl= 7e)9) 7% 74-88%, 219 7 58-73%,
ThAlERe] A9 56~7.7%% 19 AE BT} of7t vrolx|=
AEE BAom, QoA 7hd 2o By A

i 3°y=1

B AT Aol 359 ZxFo S FdEe 7y
4.540.4~6.8+0.7%, =3 4.220.6~6.6£0.6% L THA v} 3.940.6~
6.4£0.7%= Sara et al. (2007)°)] 23] B-X9 L digitata] 7.7+1.6%
Hupe= ok o, 21U 9] 0.10~0.79% (Lee and Lee, 1993)
9} A4 F2) 0.35~2.61% (Lee and Lee, 1993) 2 0.15~0.82%
(Hwang et al., 1996)9] B} vj$- =2 RHo =z LJrE}k}E}
ojgt 22 Adte FAFY FEol AEY 2H mE Fx
o] ST o} FAFTIX L FAQ B9 2L A 717J

o me} ztolE B 4= kst g B Ao oiE
dzF T Aot I 4R HE FgFguge
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Table 3. A multiple comparison for differences in mean value
of soluble dietary fiber (SDF), insoluble dietary fiber (IDF),
total dietary fiber (TDF) and crude fiber (CF) of different
thallus regions between 1 year old and 2 years old Ecklonia
cava, E. stolonifera and Laminaria japonica

Species / Thallus region SDF IDF TDF CF
Blade ns ns ns ns

Eckionia cava Stipe ns ns ns ns
Holdfast ns * ns ns

Blade ns ns ns ns

Ecklonia stolonifera Stipe ns ns * *
Holdfast b ns ** ns

Blade > * * ns

Laminaria japonica Stipe ns ** ** ns
Holdfast ns ** > ns

*, P <005 *¥*, P <0.01; ** P < 0.001; ns, not significant.

Table 4. A multiple comparison for differences in mean value
of soluble dietary fiber (SDF), insoluble dietary fiber (IDF),
total dietary fiber (TDF) and crude fiber (CF) between
different thallus regions (blade, stipe and holdfast) in the
Ecklonia cava, E. stolonifera and Laminaria japonica

Species SDF IDF TDF CF
Ecklonia cava (1 year old) * * * *
E. cava (2 years old) ns * * *
Ecklonia stolonifera (1 year old) * * * *
E. stolonifera (2 years old) ns * * *
Laminaria japonica (1 year old) * * * *

L. japonica (2 years old)

*, P < 0.05; ns, not significant.
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