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Study on decolorization technology and antioxidant activity of polysaccharides
from non-medicinal parts of Rheum tanguticum
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Abstract ; Rheum tanguticum is a tall perennial herb of Rheum Linn. in Polygonaceae, and its non-medicinal parts have impor-
tant development and utilization value,a certain amount of polysaccharides are stored in the stems and leaves. Commonly used
decolorization methods of polysaccharides include activated carbon method, macroporous resin adsorption method, etc. Gra-
phene has been widely used in recent years because of its strong adsorption capacity. In this paper, three kinds of activated
carbon, three kinds of macroporous adsorption resins and amino graphene oxide were selected to discuss the decolorization
technology of polysaccharide solution from the non-medicinal parts of R. tanguticum. Then,the decolorization rate and reten-
tion rate of polysaccharide under three kinds of decolorizing agents were compared. Meanwhile , the antioxidant capacity of de-
colorized polysaccharide was determined by DPPH method. The results showed that activated carbon was the best decolorizing
agent when only the decolorization rate and retention rate were considered, the decolorization rate and retention rate were
79.59% and 88.72% respectively. The optimum decolorization conditions were as follows:200 mesh activated carbon,pH =
5.0, volume ratio of activated carbon: polysaccharide solution =1:100,soaking time 20 min, temperature 60 °C. However, the
antioxidant efficiency of the samples treated with activated carbon was the lowest,while the antioxidant activity of the samples
treated with graphene and resin was improved. Therefore,in the case of giving priority to antioxidant activity , considering gra-
phene as the best decolorizing agent. As a result,according to the different needs of decolorization ,the decolorizing agent and
evaluation index should be specifically selected.
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Table 1 ~ Optimization of activated carbon decolorization
X £ Factor
7J(E|Z‘ » iy YA - > > o >
Level TP AN R pH H TP LR TR] LR
Types of activated carbon Sample pH Activated carbon dosage( % ) Soaking time( min) Temperature ( °C)
1 TR 2.0 0.5 5 20
2 200 H 3.0 1.0 10 30
3 R 4.0 1.5 20 40
4 - 5.0 2.0 30 50
5 - 6.0 2.5 40 60

R2  RFLULPRRG RS R & SRR

Table 2 Optimization of macroporous adsorption resin decolorization

K% Factor
7qu N Sy =
Level LOYEEEES R pH R
Type of resin Sample pH Resin dosage(g/mL)

1 D101 2.0 0.1

2 AB -8 3.0 0.2

3 X -5 4.0 0.3

4 - 5.0 0.4

5 - 6.0 0.5
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Table 3 Optimization of amino graphene oxide

K2 Factor

IKE Level

A1 BRI LA HE pH (i L
Graphene proportion ~ Sample pH  Temperature( °C)
1 8:1 2.0 20
2 10:1 3.0 30
3 13.3:1 4.0 40
4 20:1 5.0 50
5 40:1 6.0 60
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Fig. 1 Standard curve of polysaccharide content determination
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Fig. 2 Decolorization results of polysaccharide by activated carbon
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Fig. 3  Decolorization results of polysaccharide by resin
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Fig. 4  Decolorization results of polysaccharide by graphene
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Table 4 Comparison of antioxidant activity before and after treatment with different materials

DPPH j#%%:% DPPH clearance rate( % )

C()n(fnrt%ation i ‘fftﬁ(&ﬁﬂﬁfﬂ‘ﬂﬁﬁ iﬁ‘lﬁtﬁéﬂ.‘ﬂ)ﬁ B b3S A1 AR BT A1 BRI AL TS
(mg/mL) Before acfwated carbon After activated After resin treatment Before graphene After graphene
and resin treatment carbon treatment treatment treatment

0.4 37.0359 12.47 24.04 39.35 27.72

0.5 45.97 14.08 27.88 45.06 33.06

0.8 69.29 19.69 40.26 70.32 46.91

1 77.13 26.17 52.91 79.50 54.62

2 80.30 45.22 84.74 80.75 80.78

3 83.12 61.36 93.21 82.40 91.95

4 84.15 75.73 97.19 83.43 94.32

5 85.62 82.49 97.89 84.15 94.85

6 - 92.06 - 84.57 95.36

8 - 95.84 - - -

T =7 ORI B 5 AR UKL E

Note:" — "means that the determination is not continued after reaching equilibrium.
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Fig. 5 DPPH free radical scavenging rate before and after different material treatments
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Table 5 Comparison of effects of different material treatments

% K DPPH PR B
§ iR PRE R R Concentration
=T - . . P 1Cso
Saml Decolorization Retention Maximum inflection ey
ample rate( % ) rate( % ) DPPH clearance point (mg/mL)
rate( % ) (mg/mL)
V= o9 ¥ aa [=% ey
I fﬁkﬁ&ﬂﬂa&iﬁﬁu ' B B 85.62 ] 0.471
Before activated carbon and resin treatment
Ry TR
T R AL R - - 84.57 1 0.416
Before graphene treatment
H RIS 79.59 88.72 - 6 1.871
After activated carbon treatment
e
4‘ﬁﬁaﬂ‘f¥)ﬁ 65.51 87.93 97.89 2 0.858
After resin treatment
B SAL IR 91.90 69.20 95.36 2 0.810
After graphene treatment
=T FRARIME
Note:" —"means not determined.
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