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Abstract: Gracilaria lemaneiformis was used as the raw material to compare the properties of four polysaccharide extraction processes:
GWP, GUP, GUWP, and GCP, which involve extractions using-hot water, ultrasonic waves, ultrasonic-hot water, and citric acid, respectively.
The results showed that GCP had the highest yield of 17.81/%0.34% among the four polysaccharides, relatively low molecular weight and
apparent viscosity, and a high degree of uniformity of molecular weight. Antioxidant activity analyses indicated that GCP exhibited a relatively
strong antioxidant capacity, and the oxygen radical absorbance capacity: (ORAC) value was 298.735 =+ 6.57 pmol Trolox/g. When the
concentration of GCP was 2.0 mg/mL,.the 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging activity and the reducing power were
65.79 +0.3% and 0.765 +0.01, respectively, which were significantly higher than the values of polysaccharides extracted using other methods.
In addition, GCP could effectively inhibit.a-amylase activity. Correlation analysis showed that the antioxidant activity and inhibitory effect on
a-amylase of the polysaccharides from Gracilaria-lemaneiformis had a positive correlation with the content of polysaccharides and uronic acid,
and a negative correlation with the sulfate group content, molecular weight, polydispersity index (PDI) value, and viscosity. Therefore, citric acid
extraction is an effective method to extract polysaccharides from G lemaneiformis. This method can effectively increase the polysaccharide yield
and the uronic acid content in the product, reduce the sulfate group content, molecular weight, and viscosity, and improve the molecular weight
uniformity of polysaccharides.
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Fig.1 Extraction yield of polysaccharides from Gracilaria
lemaneiformis using different extraction methods
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Table 1 Apparent viscosity and molecular weight distribution of the polysaccharides from Gracilaria lemaneiformis

B4 GWP GUP GUWP GCP

¥4 E/kDa 1571.0° 2010.13° 2002.75° 21.17¢

PDI(=Mw/Mn) 15.24° 11.77° 18.46° 1.11¢
F5E(mPa S) 38.6740.4° 29.4140.03° 25.5540.02° 0.8926.003
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Table 2 Monosaccharide composition of the polysaccharides

from Gracilaria lemaneiformis extracted with different methods
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REHAE - - - 193
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Fig.2 Dendrogram derived from the hierarchical cluster

analysis
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Table 3 Content of uronic acids and sulfate groups of the
polysaccharides from Gracilaria lemaneiformisobtained using

different extraction methods

SHEHER  BMEASEIN  BERAE/%  FBARAE/%

GWP 41.1940.89 22.51:40.26° 37.014.23°
GUP 37.83:4.02 19.7740.3° 38.72-41.96°
GUWP  43.12#.25 24.2640.35" 33.07+1.22°
GCP 66.68+1.78 33.9240.22° 19.64+1.0°
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Fig.3 DPPH radical scavenging rate of polysaccharides from
Gracilaria lemaneiformis obtained.using different extraction

methods
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Fig.4 Reducing power of polysaccharides from Gracilaria
lemaneiformis obtained using different extraction methods
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obtained using different extraction methods on a-amylase
activity

E:oas by oo dRTFREMSLE ZEFELFGI M
(p<0.05) , HRAFHATFTAREZFHRER, FRFEFLTHL
FMEFF.

WAL R, R ARSI S LA A BT C
F, WovE. HEH. W, 53 AR
&, WWEHTRRY], TR SRR, FEERR &
AR 820 GCP, JIdkR | iR R ) 2 &
FATERE I ZHE, TR BRRAR 2 A
PR & B0 22 TS IR B 2T VEAT IR ORIRIBE M, LR
RINBRIR 2 P ICARZH 7y BRI R & B, FLE TR
H RS, Ul EREIRAE S b AL
Befide, MMITERR B ehEE. g RS0 2 b i Pt
Foas B3, A, GCP e BRI a-TE kDT
AFIEE, XA AR L A A K Yu KW 252
LG T A7 = R SN 111 e R AR EAE 2 3 G SRR S
LW T IR SRHE DX OIG T IX) M e P O ) B2
FUPHRERR X (R IX )5 Fad v rh AR BT R A1 2 7L 50

MEERDEHT X F, TASEIR T GCP &A=
Bl SRR RS, DA MRS L. 2
BT R PR, BRI S B S A
PRI RIE T — T T

27 RIK S REN ARG E 8 A8 K

e #T

T2 MR LR (22 Bl e B TR 5
BRI S, 78, PDIEAREED SiEtE dndt
AR MRS 2 [MAAE G AR 4. S5,
ZHE S RS PUA NI (R BE EAH I 2 =
5 o-TEMEEIHZ (1ICso 5D FUAHIG, FEARFIEE
ERME. FIFEHD, HERER & & S e PR i 2
REIEMK HEY o-TeEEH 5 (1CsH) 24F
REMTA, R, R SR, R, PDI{E
FUKG ) ST M SORE, TS a-TER B
HlE (ICsfE) M. WT a-TERBHIEI R =,
L 1Csp {E R/ N R BRI R R L, RN R
DRI, IR 22 ik () 22 H o e DA BRI IR 5 B S P
b PRGRIE MRS PR 2 (M IER G, TR ZE 2 i (AR
FRILE R o=, PDIEAREE S5HiE. RAME
MLASPEZ B DG F TR 2 i RE s
MR 2 b O R, WINSIEIE IR o, PRRARIR R
TR, BREHES TR, 2T EM
X5 — o IXPTRERATIFIRTEHUR AU 2 BRI H Bt
TEMERR . Ak, BrEIETEZ H], 41 ORAC {H.
DPPH {5 Br 3 LA SR Jif ) 2 ] 351 3R 30 H I 25 TE AR G
P, HAHSE 25020504 0.966. 0.977 A10.999. THI%
A3 1 5 A A R I 1 2 TR B AR SR B HE IEAH OG9%
R, SRMIHASCHEI AR E . X —45 U, RAGE
Z WU TS M AT e e SR Z R S S PR 1) SR R 2

o

R 4 RIS HEIMC I RS TR Z BRI

Table 4 Correlation.of physicochemical properties with activities of polysaccharides from Gracilaria lemaneiformis

Coll Col2 Col3 Col4 Col5 Colé Col7 Col8 Col9
Col? 0.979° 0.961 -0.983 -0.917 -0.869 -0.987

0.020° 0.039 0.017 0.083 0.131 0.013
Colg 0.987 0.957 -0.959 -0.988 -0.926 -0.919 0.966

0.013 0.043 0.041 0.012 0.074 0.081 0.034
Colo 0.988 0.958 -0.964 -0.979 -0.928 -0.937 0.977 0.999

0.012 0.042 0.036 0.021 0.072 0.063 0.023 0.001

-0.849 -0.818 0.778 0.949 0.823 0.636 -0.745 -0.889 -0.866
Colio 0.151 0.182 0.222 0.051 0.177 0.364 0.255 0.111 0.134

VE: EFColl~Colo, 5 A kTS 4B4E. BRHKELE.
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