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Preparation technology and antioxidant activity of exopolysaccharide

from sulfated Porphyridium aerugineum
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Abstract: [Objective] To improve the biological activity and application range of Porphyridium aerugineum exopolysaccharide (EPS).
[Methods] EPS was modified using the concentrated sulfuric acid method, with the degree of sulfation as the indicator. The preparation
process of sulfated P. aerugineum exopolysaccharide (S-EPS) was optimized using response surface methodology. The physicochemical
properties of S-EPS were also determined. [ Results] The optimal conditions were a reaction time of 6 h, a reaction temperature of 26 °C,
and a mass ratio of ammonium sulfate to EPS of 4: 5. Under these conditions, the degree of substitution was 0.807 54-0.008 7. Infrared
analysis confirmed that EPS was successfully sulfated. Thermogravimetric analysis showed that the thermal stability of S-EPS was superior
to that of EPS. Particle size and Zeta potential analysis indicated that samples with a higher degree of substitution were more stable, with
higher —SO;H group content, larger absolute potential, and less aggregation. The results of the antioxidant activity experiment showed that
the DPPH- clearance rate of S-EPS was 92.17%, significantly higher than EPS. [Conclusion] Sulfation modification improved the
antioxidant capacity of EPS, indicating that sulfation is a feasible method for enhancing polysaccharides.
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Figure 1 Effect of the mass ratio of (NH,),SO, to EPS on
degree of substitution of S-EPS
2.1.2 N AL GF S-EPS HCAR B 5% ) (R (8] 2 W)

S-EPS i 12 Jk A 8 Bifl 25 52 17 B I ) 3 22 50 18 R ol
/N TE 6 h N, S-EPS Y BUAR BE B & T 3k 0.602 8+
0.033 0(P<C0.05) . AFE 6 h/5 , H IO B A BT R Ak, HL 5
PR AT i S S g Fsf i) ) SE 4 S B0k B R X 2 B R AT T B OK
Al 85 BT 2 HE R A o W R R IRL R 6 b

2.1.3 u/mJ#XTSEPSHMU#E’JE’ﬂH &3 AT,
S-EPS fi 11 A= WA FE Wit & 2 10 3 B A b T 52 5 3 S U8
0.6 .
5 0.5F
ME 0.4F
& 02t }.)n/' i)c
0.1
2 4 6 g 10
S ]

Reaction time/h
TR #R 22 5 3% (P<<0.05)
B2 Rt iE 3 S-EPS B JE 89 3% e
Figure 2 Effect of reaction time on the degree of

substitution of S-EPS



F&M | Vol.41, No.l

/N B TR 20 CHF, S-EPS 19 BUAR B I 5 1T 35 0.787 2+
0.015 0(P<C0.05) o 4 /i j i & M 1k 20 “CJ , AR B 40
W W o 3K IR PR O 4R R RN i AT B T 22 B R Ak
%llﬂ@}ié}(mu,@fir“ IR, SR 3k B4 T 2 R
TRk BT S IR T TR AR s, W 51 R £ R
V14 5 fige L DT 325 A S-EPS I JUA B8 R R e A S il 2
920°C,

0.9r

0.71
b

o

o

Degree of substitution

0.5F

0.4} d

0 10 2‘0 30 40
SN I
Reaction temperature/ C
TR R 22 57 3% (P<<0.05)
B3 BB JEA S-EPS UK 1% va

Figure 3 Effect of reaction temperature on the degree of

0.3+

substitution of S-EPS

2.2 MR ERAIRIE

22,1 el AR AR B T A DR R g A R AT I )
AT 30, DA B 2 i AR B S 48 AT L DA m g © mges S IVE R
() B2 0 I B8 Ay 5 0 PR 3R, R A e 7 TR IR o BRI PR R
KAWL 1

®1 ME@MKEPEANEREREKTE

Table 1 Factors and levels used in response surface test

KV ARMEEI/A B RMIRESC  Comogge meps
—1 4 10 3:5

0 6 20 4:5

1 8 30 5:5
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P 2% 3 AT, B A LA R2=0.993 7,P<C0.000 1,
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Table 2 Response surface design and experimental results

RIS A B C D,
1 0 0 0 0.772 1
2 1 0 1 0.183 0
3 0 —1 —1 0.5929
4 1 1 0 0.484 2
5 1 —1 0 0.484 2
6 —1 1 0 0.413 8
7 1 0 —1 0.223 9
8 0 0 0 0.802 4
9 0 —1 1 0.321 8
10 0 1 —1 0.419 5
11 0 0 0 0.815 4
12 0 0 0 0.8559
13 0 0 0 0.764 0
14 0 1 1 0.599 6
15 —1 0 1 0.070 8
16 —1 0 —1 0.169 9
17 —1 —1 0 0.380 4

®3 DEMFELSH
Table 3 ANOVA for value of D,

HWH CEHE AWM M F1i PMH  WEN
iR 1.000 0 9 0.1114 122.54 <<0.0001  **
A 0.014 5 1 00145 1595 0.0052  **
B 0.002 4 1 0.0024 2.61 0.150 1
C 0.006 7 1 0.0067 7.33 0.0303  *
AB 0.000 3 1 0.0003 0.31 0.596 3
AC 0.000 8 1 0.0008 0.93 0.366 9
BC 0.050 9 1 00509 56.00 0.0001  **
A? 0.490 9 1 04909 539.93 <00.0001  **
B? 0.001 7 1 0.0017 1.83 02183
c? 03755 1 03755 41296 <00.0001  **
B 2% 0.006 4 7 0.0009
JEUT - 0.000 9 3 0.0003 0.23 0.871 4
iR 2E  0.005 4 4 0.0014
M 1.0100 16

TR ZEREE(P<0.05);x+FR 2 BB (P<0.01),
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Figure 4 Response surface and contour plots
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Figure 5 FT-IR spectrogram of EPS and S-EPS
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Figure 6 Thermogravimetric analysis diagram of EPS and S-EPS
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Figure 7 Determination of DPPH- scavenging ability by
EPS and S-EPS
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