EEMEERER

Journal of Food Science and Technology

39 % 1
2021 4£1 H

Vol. 39 No. 1

Jan. 2021 117

doi;10. 12301/j. issn. 2095-6002. 2021. 01. 013

X EHS :2095-6002(2021)01-0117-09
SI AR AP, (i, 5, 5 TEVES B E R B A SA T )], B RRAEIR R, 2021,39(1) ¢
B E! 117 - 125.
N YANG Heqi, HE Qinfeng, DONG Xiuyu, et al. Isolation, purification and structural analysis of cellulose from edible
brown seaweeds[ J]. Journal of Food Science and Technology, 2021,39(1) ;117 —125.

AREBETEZNSIEENSEWSH

WA, v, EHm, B OF, FRAE, B,
A&, M=, EHKE, R A&

(R&EHBFERT P52 K%, 37 KiE  116023)

 OE. ARB L LT RBEBRET BN AR, TR P o it AT B AL, ST
U EMBL, BTASEEZLETVNEZTETE, —F AL FTARRESNLRMTRE
#95.59% % 2. 61% , 8L BRKff— 3 R AR 38 AT BAT B vt T e Lr S R GE AT RIE S Y E
8948 JE 5 A5 99. 86% & 98.91% , i 4 & 09 T RE LA 813, & T K4 4% 09 315,
BWARXFEATHINTBTT 2 HABEAEZTHAEARRSELSHBREMN, &0 ERH S NEA
72.06% #= 71. 48% , 5 & & F AL R R Sh 4 e F 09 K-FAR L A X HEATH B # ik —F i

MR BB R R L M R B R = A AR (1) A, BF KA T & F 4 4 4 & 0 WAk F
Hrdh & (1) A Z M, AR LER A AR RIER LR TTR G TR RBESFH

KGR B wIRE
HESSES: TS254.2; TQ281

RV RN & — Bl T & 0 R e
M TR AR YRR, o B ek e, BE
A EBRARHL G W, A58 = = 7F 2010 ~
2015 FMEIEK T 52. 1% , Hip R ARG 3 & 2 8- i
(14 36.5% ' FE A A2 — K& i X T &
PEME B AR PR E, 5 FAO Gl 3 E AR, 2017 4F
T ) JCUAE PV HT SR S SR 7 i 4l 3k 148, 7
TR 16.7 J7 v, A1 B AR g i 5 A S Y
74.2% , HiL 5 4F & A= w8 ek 39. 2%,
Pk & RSk R A

YR D-HEFEH IO B-(1—4) FETTHER
A TR, VR 40 B R B AR B4 )12 A A T Bl A B
WAEY) Y, e Al M BE B SUZZ5 4, A2 R
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S ¥, A, RS
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I S5 BRI A T 22 W9 2 0 114 T T R o T 27
YEZAEJ N LT GRS A BT 40 e 4
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A MBI RERFRZ AR LA 4RGPk
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B EE, A £ AR G 5 e O
FEIC D REVTHr 55 0 FIAIF 2, i 21 24 22 A 235 4 Jig A
AR 55 D RERFE B2 e B LI LTI A 15 TR
WG o AEIEAE DA B A A B 2 W45 07 S 3
KARH £ RERE F T, AR U E 2 e
DR BRI FIRR A S 0 R, 6 IR T 4 3 A 70 g
P S5 34T, LIS 10 J5 i £ 47 48 B3 U B0 0T % LA
AR BRI 15 SR LR & M IR A

1 HREH®

1.1 #E5iRH

W7 (Saccharina japonica) FFH 2 ( Undariapin-
natifida) , 3% 58 T R 3% B 30T 76 38 (R ITURA 3, 3% 58
37,38°45'22.0"N 121°13'13.5"E) , Y3k F 2017 4F
5 7, mFRGEA IR AL, v B AR KT 5 & IR T
L

21 4 & ( Sigmacell Type 101) | f3f & £F 4 &£
(Avicel PH-101) , 3¢ [# Sigma-Aldrich 23 &) ; 4 2 —
J% (1 mol/L /KW ) , I [E Acros Organics 23 Al 5 H:
AR 4 5 [ o M
L2 EFE5RE

GL-21M By v R B L , R U MAS AR 7
DHLA FRZN 7] 5 Scientz — 10N B T2 0L, TI0GH
ZHYRHE A A PR A R 5 [REE T (B fL
#20.5 mm) , L HIVE DR & oA PR R 3 LOALEE
RUEREEHL, H4TH T &R 51260 Infinity %Y
RO TG (TE £ 52 A0 - W DO A 2% ) | 55
Agilent /A F]; Venusil XBP-C18 I {8 i 4, 3¢ [&
Phenomenex”\ 7] ; Nicolet iS50 T {d EEL A5 i 2T ARG
4% , Z€ [ Thermo Fisher Scientific 2\ 7] ; X’Pert Pro
MPD B AR X GFZATHHY, fif = PANalytical 23 Al ;
Jade 6.0 WU X I & 37 5 B4k 73 B £, 22 16 MDI
NI
1.3 EWxH*E
L3.1 s

TR 5 AR SR R 23 0l FH /N B B AL Ay
W,k 60 Hf BB A T T b
1.3.2 AAmRymE

IKATMGE . BB FHREE T BRI ZE . 5 iR
Rypekt ™ ML A I LI AR M
k7 2 e 0 < R TG4 9

Tty R H g o e R o 0O B 1 A T

A2 B R I T AR R (LAAB R RR BT ) SR FH R Rk
T
1.3.3 B pFRIR

VA SR SRR R AE R T DA BRI 12 h,
1EUE B 25 B T OK YRS FH SR E T pH HE
2 ~3 &, IATE fE RN , T KUHE Y 60 C T 4
PEALEE 3 h, VRS L IE B W B P, WEE T
0. 5 mol/ LA A AL BNV T 60 CHEFEANFE 6 h, ViU |
SRR ISR, RS IR E T 1.5 mol/L R
VW AW R 12 b, VR R R R P,
ARG AR D LUBUCT BB O R 3 IR R AT
W E AT
1.3.4 B3k o e FACKE T 55 HF
1.3.4. 1 FEARMSTNE

F2 1. 3.2 JrvExt N 2 Rl e PR BN AT 4E Y
FEAR LT AT I AE o $&BORE a1 S EDE Y L S AT
HEEY SRS H LR HAREERLRS
(National Renewable Energy Laboratory, NREL) J5 &
AT
1.3.4.2 8 HRME I E0

K FABR IR 5325 7K fife— e ASORAH 0 35 % Pir 4 Hi
ST 2 R A RO IR R A RO A

WRIR 734 K fife - B 100 mg KE 50 T AL N,
1 mLE 50 72% 62,25 CKIE T BRI R 1
N1 b IR B 2 A R o e 3 BCR 3% , 9 A 5
o B TR K E N, 121 °C F KW 60 min, 15
TE YRR BT HBRBRAES Fh AN, B0 BT W (K )
RN, A5 R A A B IR 3 A A St B ZE ] LI I 26
T K g A AR R R R

TR TR € 1% A AT« T — s VAR R B 0 H R
Wi RS A AT R FUBE | BT RACORE  ACRE bR o
W, H200 L bRl R K A RRE DL 0. S mol/L
1856 -3 - HH FE-5 - ML M Bpk fi] ( PMP) -HH B35 9% F-70 C
AT AE AL 90 min, Bl 5 25 B AT ALAR I IBOK AHAE 5 12
PR AR i i > L b Sk AR 30 °C
R 1 mL/min , K07 1K 250 nm; FshAH A AR
SEN5% CHEKEEW(F 50 mmol/L B R — A4 5%
#h L pH H 6. 0) , B AH B KT8 409% £ 5K
W (& 50 mmol/L B R — A 4% vh U, pH 1H
6.0) ; VEMIEE IR 1,

IK 7R B I et 43 BSOAR A0 vk B — 1 0 1T AR
HEMNARSR IR A S SR i o B = (1) 5
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Tab.1 Elution gradient of mobile phase for HPLC analysis
t/min 0 10 55 56
o(TBIHH A) /% 100 85 50 100
e (TEHE B) /% 0 15 50 0

1.3.4.3  ZI8M6iE 5

2T A R A BRI DL B 5, 2o 200 H 37,
L 1:100 JiiE o 5IRAEENR & T H R0k rh kg 14
A1, R BT S AR 21T ARG 3% (Fourier trans-
form infrared spectroscopy , FT-IR ) 1 FE & 48 | 76 5%
50400 ~4 000 em "' LB S AT 00T, SR EK
32K, PR AN0.5 em ™,
1.3.4.4 REEH

K P £ W R0 B 1 0T T B BT 4k 2R it 1Y)
AREHAT 0, AR5 20 (2) AR R
A B (degree of polymerization, DP) "' .

DP"®¥ =1.1x7n . (2)

K (2) AR A RERE  Pa-S,
1.3.4.5  ByR X SHEfiigs o

NG LT HE AL A 28 B T X S 2 A7 S AU it
Ll Cu Ko S48 (X =0. 154 2 nm, KT 50 kV |
300 mA ) EAT 70T, A U A 2° ~ 60° L) 0. 02053
BRI AT ST 0 B, A BE 2°/min, ARAEAT S &
T (AT SRR BE X A S f s ) 45 2K (3) TR AR L Y
45 R EE TR %0 (erystallinity index, Crl) ‘2,

I, -1
o= el

x100% . (3)
2R (3) 1, g P X S 3R 7 R

B (RS fA 20~21. 8°) kb BUAS: ;1 Ay JC & AL IX B,
TS5 B FE 20 SN 18. 0° BRI 1R AR AL BUAS:
HETMTE Jade 6.0 43 B 8 A4 H i H pseudo-Voigt
PRAICN 10 ~ 30° By 43 59 135 64T 400G 40 A, LA 3RS
N[5 5 AT S W B 05 55 1 26~ 1 42 5 (full width
at half maxima, FWHM ) %5250 M8 HL5 TS
Bl | iz FH R (Scherrer ) AR 2 (4) 1 VA S AR RiAg
(Bragg) [ 0(5) |, A4S AR AbL R 5
v I [ B
L=0.9%xA/(Hxcos 0 ) ; (4)
d=nxA/(2xsinf) , (5)
K(4) K (5) i, L 3 E T 5 7 A aokL
RS onmyA b X BRI K nm; H 5 FWHM, rad; 6
R rad sd A AR TETTATEE  nm;n o TE RS
1.4 HEE
KE I SPSS 19. 0 FRAFEATGL i Ab P B 3%
HEAHT(P <0.05) , FFLL 3 YRAFEAT SE 560 7 1 -4
{8 + brifefn 22 R .

2 HERES

2.1 BEAURIBALER

Pty FIRR A SR SR B B AS i A 3 2, Bl 5
SCHRHRIE 25 FARFF 22 AR 3 E 5 Z AR IX
ERAAEERE, “F B EA EE BRI E Y
W KR R R TRRE A | iR R AT 4R Y A
R B RRL, 2 Rl RURHS R SR, B R T AT
P T VP G £ 2T 4 gy R A B
B EL e WA E T SR e, 3 )
JoE AR ELAR A S 3 TR SR
(e S D 0 e NP 7 W e o e 1) 0 o e - DB 1
RGN E e oy = v S A s
(R 1 5 2 3 v TR T R S A 2 Y
HEREE, Iehh 2 FhifEEE R IR R & I RIR,

R M BT SRR A I REAR 2

Tab.2 Basic composition of kelp and wakame samples %
w( K5 w(K5Y) w(CHLART) w(HEM) w( HERE) w( HHI)
T I i 5.85+0.08 27.04 +0.02 0.46 +0. 03 7.84 +0.01 27.91 0. 56 27.55 £4.97
HETE PSR (N - 20. 62120 0. 8012¢! 9. 78120 23,1127 25. 677
M 2RI 5.14 £0.68 38.58 +0. 18 FAH 15.16 +0. 74 10.79 £0. 11 23.66 +1.32
MRl S (H - 37. 58120 = 16. 808! 10. 73121 27. 067

Rk 7o, AL o334 8 o5 B O 20 L 5 4 B LA BETR BT
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R TR BB B Y R R LA S
AP AT R A R s T 2 R U Al
TRB%ZE Tl SR SR IR e e e ik, it 1R
REFR R URTIR IS 4945 B B AN A R 1) 1 (2 4
KPS R IR 53 0 K, K i R
1) P RO BT i i A 1 SRR %) R
T o it O B B[] ) Ay i A 0, DL 1, e bR v
T mT 0, 2 Bk o v o) SR o & 43 8003 il ik
(99.86 +2.12)% } (98.91 £3.45)% (VAT i
Th,n =3), REEICY 0P %Y I & &
(/NT0.04% ) , ] UL sk v iy < 22 o7 o A5 3 T

ARLF B, BRI 0k s 2 AN RS X
2 FhHRIURE 5 B i B A1 4 RN 64T FT-IR 230 #,
w2, AT 3 A B R R B 2L A i A
ik, R EA — 80 F il 5 EALE Y, — &
AR PRI K LB RE U 40 L3 3, 6 R Sk i
LT AT ARELE 2 FiE EEAORE LY AT MR AT
HEZAFETR, DL i S e A R I
W R e s BT 2R, 2D IR AT 4R R K
Ay AR (0. 93 £0.09) % , A SELT 48 2 K43 T
MO (1,02 £0. 34) % ;7 ST KA gER 4R
B3 0 0 SRR i Y 5. 59% 2 2. 61%
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Fig.2 FT-IR analysis of three cellulose samples

VE R AN N RE 1) 1 SR B O3, 21 4 32 KT H 25 A ik
JERETT R4 S SRR AR RO T, T B e B 2R
P 2% 0 ik 5 ARG U o) 4 o AR A T S 0 21
AR SRR, PO IR, e RE T R e
PRSI R AU w5 IR, G B3 ( Macrocystispyrifera )
HAFYE R HEAL 8. 14%  EAE TR A0
FEARAM R AR TR 2 E T Vs i | T AR
A SRR A T AR RE A LS T DU

(b) W IR R

o Al B PR K S 00 v BSRR (i
HPLC of H,SO, hydrolysates of samples

(c) SRS R B

—RE TR AN VRIS B 2T 4, MR B AN RS R AT
i AR

F3 3 FRLFAER B FT-IR FRAEMIR AR
Tab.3  Comparisons of FT-IR characteristic absorption

for three cellulose samples

1

o/cm”
B AEM o WIsR Wi

qYE AHgFE F4E
FREAR i Pk 5l 3373 3384 3398
—CH ,—CH, fh 47 ¥k 5 2894 2899 2893
S A KR RS 1633 1633 1635
—CH, & 43 1431 1434 1433
B HE C—O0—C 4R 1166 1169 1168
B SLRR C—H RRIR3h 897 897 898

2.2 BERABREQSN
2.2.1 5T4#

J3 o3 BT R W 48 ) A 3 AT 4 3R A 4 B
i, LK i = ) B — A, AR NR G
JEAE 701 BE T T IE A A R OC R B H R A
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WA . TR BELT 4 2R A B 4l Ak S S5 A 20 A 121

J3E it 7 4 3% AL A 2 AR AR
SRR BERI A TR SO S 4R 4 = A 1Y
P REE AR NFK 4, TEARTLISM T 6T
TR R S BEIT & TH SR 42 m
A5 2 PR B AT 4 2R 0 R A B X 0 AR T = A A
VIckiRA iR, AiRERN, 4R KRG EX
HEKae ) (EEdgEEM bRz —) B
2 AE X 57 7K g AR A AL 5 R i HIL A Y
NI N s M= By I 111 7y | - s = 1)
1 SR AT AN U R B AT A S B AR
e Mk B I T e A R — S A B R
AT UL 4 T AR T < R A A R A AN
JiE B 2 s A & S AF & TP AR 2 2 0
F4 IMAGRHERIREE
Tab.4 Degree of polymerization of three

cellulose samples

FE A RENE
WY & 812.67 £14.12
AT SELT Y 2% 315.38 9. 56

L4 E ( Sigmacell Type 101) 976.36 =11. 64

2.2.2 REZHM

RIREF L2 10 H B RS M H 5 T oy
TN IR EIE 3% A T I 48 il 4 14, DT
EIVBIEW X S AATH RS, FRERNRES
SER IR TR AT A2 5 (8] W AE ELHEZ A 0 (XA
i X AR SIE 2 A3 B A & M PN B R =X
&) o SIS T0ETE X H ) 2 i ) S8 SRR
VIRELT 2 2 0y Fp 2T 5, SFSCUE] B A T A5
JER ML AE R PERE W HAE R BEAL A5 HAE &
Oy F RN B PR AR, i S HAE W B AT 4RI
DIReREE
2.2.2.1 &SRR

ARAETE R 4 PP 4EZFE T X5 AT O S
(A i B2 BEAYT 560 AR 1 A2 4k ) ULIRL 3, rb i 21 4
RRERIREF Y R K i LB o TE e X e
=8 H L3 AT AT A SR M AT 4E R 1Y
FENTHT IR RN R I, o3 B B R T
AT LR 5 10 AR S S B KRR 4R Y 1
RIGE S gk S ol P X T o R 1 )
Pl s SRt b B X T Rt 2 R T L i X
(3)3RBLE IR AT VR, 4 AREESY B Col
RS R 5, B8 £F 48 & ( Sigmacell Type

101) &b, FoAtl 3 FiAE i (1) Crl (HFR T 70% , BERH I
HREE SRR DX LR AR ES I (55
TERIIIE 2 MHE AT HE R AR 2t — P A HR A 1 L
T ETRECS T U AT e R O X — S5 R
e TR 2 B SC R e B0 e A AR W ok DR 2T 4k
OB AR RS R R T AR R 5L
SETE PERE NS KA B R E A
BURE A Rrte— B BE e AN, eAh B Fe 4 R
FW] : LIRS B LT 24 38 0 IO il 2 Bt i 44 K 245 it £F
PR AR T2, B s o I 4R m =)
PRSP AR

ML YR

TR 4R

figisRE

A ER
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fagtfe
K3 4 FhEFLE AR X LA 3%

Fig.3 X-ray diffractograms of four cellulose samples
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Tab.5 Crystallinity index of four cellulose samples

B Crl/%

T4 274 % ( Sigmacell Type 101) 36. 30
T 2T 4 2 ( Avicel PH-101) 77.28
AR R 71.48

ML e R 72. 06

2.2.2.2 ZEEIGEH

SUBEHE A 0 A TR fl £F 4k R A 25 5
TERIREF Y 1 AIZE S 450 R A7 7E 2 FPAH B Ak R
(AR B T 8 (PR = R R ) R0 T 2 (L% PR
R R ), ZH W 5 2 4E R 0 ok IR % U AR
SEPTamEEXF X AT S BE S AT IR AT, AT
DAARBCH SR S5 B TR B . ARBFSE 1 e e 8K
Pt A3 A A 4l pseudo-Voigt BRI 10 ~30°
TS G AT T I TG 3 AT, BRI T 2 A T 4
A T2 T A S AR AT S AR R 0 A 5 A R S
BOWFE6), MIALERILE 4 £ 7, MARE/N
T ER A 9% Y, HAp T AR 4EE (Sigmacell
Type 101 ) X %5 &2 FE B, 1T 5 06 70 B B 40 22,
Il c LA,
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Tab.6  Analysis of X-ray diffraction peaks from different

lattice planes

AR
A5 0
a b c d
I, (100) (010) (-1-12) (110)
Ig (1-10) (110) (012, 102) (200)

a.b.c.d Fix 4 FhFF S,

WRIEILE T2, 18 TR 28 XL B A i A
FEE SRAGAFE S 1 Ak RS 5 T Al B, THA 25
AN 8, REAE R A SRR E R AR S d 2 T 10 A
AL RO A 2 /N TR 2R 4E R T KT i £F
HER WEIUE 1 U L Sk T 5 A 1 5 4
FETEARSQIILAR 7 4 S oL R ) X 27 4 35 1
AR R ELA 52 0, PR E M B R RS/ i
REARE 00, RIS X &7 2k 3 I e 7 2 o g e
FRISENE 1 R DLARIE 2 Fofved v £ 44 2 i & T ) B
IR AR 2, HAEARIT a b J7 1) b i 25 DX

T SR AF U AL SRR B 4 R AR A
AR SIS A2 1225, Wada 45 420
THIWr 4 R 2 iR L 25 U (6) ], IF

i AR

T—

Y
o
%
A\
. N O
10 15 25 30

20
R
e = b == e == 5had
4 ABREFLEREERD X LA B0 R L5 45
Fig.4 Profile fitting of X-ray diffractograms of

four cellulose samples

KT 4 PEFUER R X STEAATT ST RG24

Tab.7 Parameters obtained from profile fitting of X-ray diffractograms of four cellulose samples

e st fise el 4258/ rad
Wi
HHTH a A b AT ¢ i d AT a AT b HHTH ¢ AAAT d
474k & ( Sigmacell Type 101) 15. 402 15. 413 22.360 11.014 2.388 - 3.402
T8 B 2T 4E 2K (Avicel PH-101) 14.555 16. 378 20. 306 22.477 2.190 2.201 1.556 1.715
WAL i 14.258 16. 596 20. 469 22. 364 1.954 1.509 1.901 1.939
AR 14.232 16. 728 20. 413 22.497 2.090 1.274 2.215 1. 964
CAFEN 2N 1 Z (EX R IEAE, o HEs sk LA T, S B 3 i
Z =1693d, -902d, -549,, (6) 2 FHITEEFAERNY Z (H i, RIS i &R o

K (6)H,Z g b R AN R AL, 2 Z >0 45 i
ZERILL LR Z <0 DL LR 325 d, K d, i)
TSP AR SR a 5T b T X R A 5 T (A B
(nm) . PHEAER (36 8) WA R SR LT 4E %

EF AU AT LRI T L
IARFEE ! 5 T2 5AR N, WAl e
AR PT 5 AN L IR 27 Yk A R 45 48 5 AR S g
FER N ERR R A Rt — 29T

8 4 FPLFAERARM YRR R R RIE  Z (H A4S

Tab.8 Calculation results of crystallite size, d-spacing and Z values of four cellulose samples

) FR R SF/nm i T[] 5/ nm
FE b - - - - - - - - Z{H
SHIA a SHTAT b AHTA ¢ AHIA d SHIA a SHTAT b AHIA ¢ AHIA d
T £F 4k % ( Sigmacell Type 101) 0.729 3. 360 - 2.383 0.575 0.574 - 0.397 -93.948
B AT 48 2 ( Avicel PH-101) 3. 660 3. 650 5.192 4.727 0. 608 0. 541 0.437 0.395 -17.304
S 4. 101 5.325 4.250 4. 180 0. 621 0.534 0.434 0.397 20. 388
WA A Y 3.834 6. 308 3. 648 4.128 0. 622 0.530 0.435 0. 395 26. 087
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3 &% it

AT FE L ] ] VA IR AR
JEORL 8 22 0 4y B Al AL T2 ZE AR R A 3 %
TFRRBGERA dE R . 4R R R A 4R A
B AR | AT (27 4 2 0 I i TR 3
A AP AER A RS BE WL 8 TRl e (H —H e
FRT RS AR, B bR X AT
BT W8 T 4 2R A 2> T AR EA T T IESE, SR
IR 2 PR BELT AR R B HAT K IR R B2 A TS5 A
LA P2 AR B R A 21 4 2R 0K, T
TR A YA AR e BUR B AT 4E R A,
ALY T RIS S 2 IR AR 54 B0 DL L RE =
FHRFR N, BF X TR E RSy, T e
PR IT & NI R IR B 2 4 1 SRR 25 4, R A 1
Jot A R A 78 S A £t in 7 T ) D REAS LA
B AR SUE 2T . AFFTEER BN
TG B 2T AE B IR T 2 LA e Fe ] 28 5 40 e B 5L ) g
MO R EAL T RS R AL 2
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Isolation, Purification and Structural Analysis of Cellulose from
Edible Brown Seaweeds

YANG Heqi, HE Qinfeng, DONG Xiuyu, ZHOU Xin, LI Xinwei, ZHAO Ziyin,
ZHOU Hui, HE Yunhai, WANG Qiukuan, WU Long”
(College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract; Cellulose was extracted from kelp and wakame, which were two major edible brown seaweeds
in China, and the structural features were analyzed and compared. The kelp had significantly higher
cellulose content than that of the wakame, and the cellulose extraction yields were 5. 59% and 2. 61% of
the dry seaweeds. The purity of the cellulose samples reached 99.86% and 98.91% according to the
acid hydrolysis-HPLC analysis and FT-IR analysis. The kelp cellulose had a degree of polymerization of
813, which was significantly higher than that of the wakame of 315. X-ray powder diffraction analysis
revealed that two kinds of brown seaweed cellulose both had natively highly crystalline structure, with the
crystallinity indexes reaching 72. 06% and 71. 48% , which were comparable to that of the commercial
microcrystalline cellulose derived from advanced plant. Further analysis of the X-ray diffractograms
suggested that the crystalline region of the brown seaweed cellulose featured I, ( one-chain triclinic )
phase-rich structure, evidently different from I;( two-chain monoclinic) phase-rich structure of cellulose

from advanced plant. This study provides a reference for resource development of high quality dietary

fiber.

Keywords: brown seaweed; cell wall; polysaccharide; polymorphism; dietary fiber
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