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A novel approach to deproteinization in isolation and

purification of lentinan from Lentinus edodes
WANG Wei—guol, ZHAO Yong—liang2
(1. Department of Biology and Chemical Engineering, Nanyang Institute of Technology, Nanyang 473004, China;
2. Key Biotechnology Laboratory, Institute of Breeds and Resources, Chinese Agricultural
Academy of Science and Technology, Beijing 100081, China)

Abstract Object Looking for a suitable approach to deproteinization in isolation and purification of
lentinan from Lentinus edodes. Methods The orthogonal test was mainly used. Results A new approach
was established for deproteinization in isolation and purification of a lentinan by orthogonal test. The re-
sults indicated that the major factor affecting the deproteinization rate ( DPR) was B (2-butanol), the sub-
major factor D (ethanol); while C (methanol) and E (NaCl) had little influence. The influencing order for
DPR was B> D> A (chloroform) > E> C. DPRvaried greatly when the amount of 2-butanol varied, going
up slowly first, then going down rapidly. DPR decreased gradually as the concentration of ethanol in-
creased. DPR went up first, and then went down, when the content of chloroform increased. And DPR al-
tered little when the concentration of methanol increased. The optimal condition for deproteinization was
A2BCiDr E2, the best composition for the deproteinizing agent was 40 of chloroform, 1@ of 2-butanol,
20 of methanol, 40 of ethanol, 0. 0o of NaCl. Further proven experiments showed that DPR was up
to 99. 98% under the best condition. The optimal technology of pretreatment of the dried L. edodes, such
as distilling of L. edodes, concentrating of boiled sample, precipitating and decolorizating of rough
polysaccharides, drying of rough polysaccharides, which applied to massive production for industry, was
also researched out through repeated trials. Conclusion The novel approach to deproteinization has the
superiority of simple technology, needless high—-price apparatus, lower cost of processing, and easily am-
plifying. Thus, the technology of deproteinization is of great importance to the isolation and purification of
fungi and other polysaccharides rich in proteins.
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It s well known that 1970s is the time of gene
engineering in the sector of life science, 1980s the
time of protein engineering, 1990s and 21st centu-
ry the time of polysaccharides engineeringm. The
great success has been achieved in the upstream of
bioengineering such as having acquired many hy-
brid microbes. However, broad applications of
them to industry and people s life are very few.
The main reason affecting their application is that
we have not solved the problems of downstream of
bioengineering well. The problem of deproteiniza—
tion is always a crucial technology in the aspects of
the genetic engineering, proteins engineering, es—
Clinic

practice indicated that higher purity of polysaccha—

pecially for polysaccharides engineering.

rides has greatly potential application and market.

There are many methods of isolation and purifica—
tion of proteins; however, the rare methods of de—
proteinization in isolation and purification of
polysaccharides are effective. The published meth—
ods such as the improved gel electrophoresis
method” described by Guard—Petter ( 1995), Sub-
micron Magnetic Particles method"”’ reported by

Khng (1998), solventfree biotransformations

described by D’ Souza (1999), the particular emul-
sans method”' invented by Gutnick ( 1980), Enzy-
described by Millgvist—
or the traditional hot phenol

. . 6
matic Transformations'’

Fureby ( 1998),
method " described by Westphal are all difficult to
be used in large scale, though they are fairly effi-
cient. In the present paper, “ a novel approach to
deproteinization in isolation and purification of
lentinan’ that can be applied to any scale commer—
cially is reported. L. edodes was taken as experi—
mental materials for the reason of the high nour—
ishment of L. edodes and the largely clinic applica—
tion of lentinan but rare reports about purification
of lentinan around the world.

1 Materials and methods

: 0253 2670(2003) 10— 0891- 05

1.1 Materials Lentinus edodes (Berk.) Sing. in-
cluding brindle L. edodes, nonbrindle L. edodes
( purchased from mushroom market of Nanyang,
Henan Province). Chloroform ( AR), 2-butanol
( AR), methanol ( AR), ethanol ( Food Grade),
NaCl ( AR) (purchased from No. 1 Factory of
Tianjin Chemical Reagent).

1.2 Methods of pretreatment

.21
Dried L. edodes was smashed into the size of millet
(d= 1— 1.2 mm) in a pulverizer XM— 7
( Xuchang Mechanic Factory). The pulverized
dried L. edodes powder was decolorized by 9%%
ethanol (powder—ethanol= 1% 2).

Grinding and decolorization of material.

1.2 2 Boiling and filtrating of material. The de—
colorized mushroom powder was boiled for 4 hours
at 96°C with the ratio of L. edodes to water 1. 0

12. 0 first, then distilled at 96°C for 4 hours with
8 0. After

each distillation, it was pressed and filtered with

the ratio of L. edodes to water 1. 0°

heat-resistant cloth, respectively.
1.23 Put the

first and second distilled liquid into a boiler, and

Concentration of boiled sample.

then heated it at 94°C until the amount of the con—
centrated liquid decreased to 200 of its initial vol-
ume. This process takes about 3— 5 hours.

1.2 4

polysaccharides.

Precipitation and decolorization of rough
Added 95%

centrate till the final concentration of ethanol of

ethanol to the con-

the precipitator is up to 78 . It should be stirred
continuously while adding the ethanol. After agita—
tion, the sample was kept still for 8= 10 hours to
let rough lentinan precipitate.

1.2'5 Dry of rough polysaccharides. The precipi-
tated rough polysaccharide was condensed under
cool condition (4°C — 10°C) and dried at 65°C
for 2—
— 30C.

1.3 Deproteinization of rough polysaccharides

4 hours or pressed with squeezer at 20 C
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1. 3.1

The strategy of deproteinization was determined by

Selection of the agents of deproteinization.

using cheap organic solvents commercially and con—
veniently rather than using other methods as de-

scribed in the introduction. In this experiment,

chloroform ( A), 2-butanol (B), methanol ( C),
ethanol (D), NaCl (E) were chosen from the
view points of commerce, application and effective—
ness.

1. 3.2 Technology of deproteinization. The tech-

nology of deprotenization was designed as follows.

distilled water
—)

Rough polysaccharide sample water—

chlorofornt Z—butanol\
stirring 10— 20 min
methanot ethanol NaCl
stirnng 5~ 10 min ’

soluble solution

colloidal mixture

water phase — polysaccharide

(repeat 3 — 5 times from step 2)

split phascf—protein phase — separation —

depletion of reagent — dry
organic phase — recovery and reuse

1. 3.3 Decision of optimal composition of depro—
teinization agents. The content of each agent for
deproteinization was determined through ortho-
gonal test (OT). In this research, the major fac—
tors affecting deproteinization and levels of each
factor were set as Table 1. The experimental

scheme was shown in Table 2

Table 1 Factors and levels
Facto 1s Mo
Lev els
A B C D E
30 5 2 40 0. 005
2 40 10 4 50 0.01
3 50 20 6 60 0.02

1. 3.4 Determination of the DPR. The DPR was
determined atA= 280 nm with ultraviolet spectro-
photometer 756 MC ( The First Analytical Appara—
tus Factory of Shanghai, China). The protein con-
tent was tested in rough poly— saccharides that
were not deproteinized as 1006 .

2 Results and discussion

21 Pretreatment of the dried L. edodes. 1t is
very important to break the dried L. edodes to
pieces with thesize of millet (&= 1— L 2mm). If
it wasnt shattered with a kibbler or it wasnt
small enough, too much non-starch polysaccharid-

es will remain in the material and won t be extract-

ed effectively. Ifit is ground too much, it will be
ThU.S7 in

order to extract polysaccharides from L. edodes

difficult to press and filter the sample.

completely, the material must be shattered proper-
1y.

2.2 Distillation of L. edodes. For both fresh and
dried materials, the operation of distillation is the
first and key step during the whole process of len—
tinan preparation. The suitable boiling condition
decides whether or not enough non-starch poly-
saccharides of L. edodes can be extracted. It is
crucial to choose the optimal distilling tempera—
ture and proportion of the material to water. The
experimental results indicated that the optimum
distilling temperature is 96 ‘C | the proportion of
the material to wateris 1 20, the proper period of
boiling is 4— 6 hours. If the steaming tem— pera—
ture is beyond 100 C | it will not only increase the
cost of operation, but also lead to the lentinan
degradation. If the temperatureis too low, the liq—
uid cant be boiled, and the effect of steaming is
lessened. To decrease the remaining polysaccha—
rides thoroughly in the material, steaming it again
and it should be carried out after the first treat—
ment at the same condition.

2.3 Concentration of boiled sample. The concen—
trating is another important step to save the con—
sumption of precipitate agent. There are many
ways of concentrating the sample to choose from.
In this experiment, we culled the boiling way in
the light of lessening the investment of production
equipment. The practice showed that the boiled
liquid volume was decreased to 2000 — 2% of its
initiated volume at 94°C for 3= 5 hours. Itis still
fairly effective.

2.4  Precipitation and decolorization of rough
polysaccharides. The concentrated sample is thick
and dark.

colorization has to be conducted. Much pigment in

In order to get pure preparation, de—

rough polysaccharides can be dissolved in ethanol.
Some flocculent white sediment appeared instantly
along with adding ethanol into the concentrate.
The more ethanol was added, the more flocculent

white sticky sediment appearred. For the high effi-
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ciency of sedimentation and decolorization, ethanol
was added tll the final concentration of ethanol
reached to 63 — 70% . The solution should be
stirred with putting ethanol in. The sample was
kept still for 8— 10 hours to get more flocculent.
This step was repeated to deplete the pigment
more. Rough polysaccharides 98. 3% have been
obtained and pigment (9% ) has been eliminated
finally.

The best

method of drying bio—products is lyophilization or

25 Drying of rough polysaccharides.

freezedrying. In order to keep the continuity of
whole operation process and reduce the cost, the
way of pressing or squeezing was chosen. By this
way, the whole period of drying can be decreased
within 30 minutes.

2.6 Optimum composition of deproteinization a—
gent. The results of orthogonal test for DPR with
five factors, three levels are shown in Table 2

The values of the maximum difference R in
Table 2 indicated that the major factor affecting
DPR is B (2-butanol), the sub-major factoris D
(ethanol); the minor factor is C (methanol), and
the sub-minor factoris E (NaCl). The influencing
order for DPRis B> D> A> E> C.

It can be seen that the DPR varied greatly
when the amount of 2-butanol varied, going up
slowly first, then going down rapidly from the size
of numerical value and its changing tendency of
K1, K2, and K3, of each factor in Table 2. The
DPR decreased gradually as the concentration of
ethanol increased- The DPR went up first, and
then went down, when the concentration of chloro—
form scaled up. The DPR altered little when the
concentration of methanol increased.

The optimal combination for deproteinization
is ABGDiE according to the maximum value a-
mong K1, K2, and K3, of each factor in Table 2
That is.
teinization agent is 4% of chloroform, 10 of 2—
butanol, 2% of methanol, 4%
0.01% of NaCl Further proved experiments indi—
cated that the DPR was up to 99. 98 under the

best condition. The obvious advantage for this ap—

the best composition for the depro—

of ethanol, and

proach is that all agents used are easily removed

from the products compared with other methods.
Table 2 DPR with five factors, three levels by OT

Factors
No. DPR %
A B C D E
1 1 1 1 1 1 80. 5
2 1 1 1 1 2 82 7
3 1 1 1 1 3 81. 3
4 1 2 2 2 1 88. 1
5 1 2 2 2 2 92. 9
6 1 2 2 2 3 89. 7
7 1 3 3 3 1 50. 9
8 1 3 3 3 2 55. 8
9 1 3 3 3 3 53.2
10 2 1 2 3 1 70. 8
11 2 1 2 3 2 74. 2
12 2 1 2 3 3 73.2
13 2 2 3 1 1 985
14 2 2 3 1 2 99. 3
15 2 2 3 1 3 99. 0
16 2 3 1 2 1 63. 3
17 2 3 1 2 2 66. 6
18 2 3 1 2 3 64. 7
19 3 1 3 2 1 75. 2
20 3 1 3 2 2 79. 8
21 3 1 3 2 3 76. 4
22 3 2 1 3 1 83. 3
23 3 2 1 3 2 88. 2
24 3 2 1 3 3 84. 9
25 3 3 2 1 1 67. 7
26 3 3 2 1 2 70. 6
27 3 3 2 1 3 68. 1
K1 675. 1 694. 1 695. 5 747. 7 678. 3
K> 709. 6 823. 9 695. 1 696. 7 710. 1
K3 694. 2 560. 9 688. 1 634. 5 690. 5
R 345 263 7 4 113. 2 31. 8

As described in the introduction, higher puri-—
ty of polysaccharides has greatly potential clinic
application. And proteins are major residues of
polysaccharides in the preparation of fungi polysac—
charides as edible mushrooms are rich in proteins.
It will influence the therapeutical effect of polysac—
charides heavily if the residue was not removed.

Further studies need to be carried on whether
the new approach for deproteinization searched out
could be adapted for others materials and polysac-
charides.
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Comparison of four extracting methods for Jiaotai Pill
ZHANG Xuedan' . LI Zheng—jie
(1. Shandong University of TCM, Jinan 250014, China; 2. Hebei Yiling
Pharmaceutical Group, Shijiazhuang 050091, China)

Abstract Object To evaluate the extracting technology of Jiaotai Pill components. Methods Four
methods— the semi-bionic extraction (SBE), the water extraction (WE). the semi-bionic extraction by
precipitation with alcohol (SBAE), and the water extraction by precipitation with alcohol (WAE) were
used to extract Jaotai Pill component, with berberine, cinnamic acid, total alkaloids, volatile oil and dried
extract taken as the markers and to study the four methods under the same conditions of drug granularity,
solvent amount, decocting temperature, filtration, concentration, efc. Results The comprehensive values
Y were SBE> WE> SBAE> WAE. CGonclusion SBE method is better than the other three methodsin the
extraction of Jaotai Pill components.

Key words Jiaotai Pill extracting methods; berberine; cinnamic acid; total alkaloids

*  Jiaotai Pill is a Chinese prescription consisted of Rhizoma Coptidis and Cortex Cinnamomi. It has the

function of coordination between the heart and the kidney.
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