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[ Abstract | Objective; To compare four different extraction methods for recycling wastes from traditional

Chinese medicine production, in order to select the optimal method to extract polysaccharide from Mailuoning
injection production waste Dendrobii Mobile dregs. Method: The four methods, namely wet ulirafine grinding
method, enzyme method, ultrasonic method, heating reflux method, were adopted. The polysaccharide extraction
rate was detected by phenol sulfuric acid colorimetry ; the process with the highest extraction rate was determined by
single factor and orthogonal test; the effect of Dendrobii Mobile dregs polysaccharide ( DDP) on the proliferation
and transformation of lymphocytes in mouse and the NO release of macrophage RAW264.7 were investigated.
Result: The polysaccharide extraction rates of Dendrobii Mobile dregs by the above four different methods were
0.51% , 8.79% , 5.34% , 3.44% , respectively. The optimal extraction method was determined to be the
enzymolysis; its optimal enzymolysis conditions were pH at 5.3, solid-liquid ratio at 55, temperature at 50 °C,
enzyme dosage of 4 000 U-g ™', extraction time of 300 minutes. Compared with control group, DDP significantly
enhanced the proliferation of splenic lymphocytes at concentrations between 62.5-125 mg-L ™", with an obvious
synergistic effect between DDP and lipopolysaccharide (LPS) (P <0.05, P <0.01) ; at the concentration of 62. 5
mg-L~" DDP showed a significant synergistic effect with ConA (P <0.05) ; at concentrations between 62. 5-500

-1

mg-L~" , DDP played a notable role in promoting NO release of mouse macrophage RAW264.7 (P <0.01).

Conclusion: Enzyme extraction process of polysaccharide from Dendrobii Mobile dregs was simple and stable, with

the effect in immune enhancement, and worth clinical promotion.
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method ; immune activity
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Horb e W BRI, S O BEAEE, 0 A
En AR m Ry B OM 28R B i, m, H 2 b
SR, M PRI M
2.2 IR W A
2.2.1 BIEEBREUREE MKE T AR R,
60 H i, £ o K % PR A ik 25 7 40.00 g, =0
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W E Ol SRR, in TE oK £ BE R E R RO Uk

- 36 -

80% , i 24 b WCERUTIE , ¥ U T-H , B A0 Mt 25 0
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2.2.3 MAE HERREBCA M2 A 10.00 g, finzE
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Table 1 Polysaccharide extraction rates of level of form factors

KT A pH BB IL C/U-g™ B
1 4.70 1:45 3 000
2 5.00 1:50 4000
3 5.30 1:55 5000
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3 &R

3.1 4 FPARIOCT IR A R 2k 20 B R L R
A iR 24 i 22 W ) B RO T i T A 3 40, MOR
FH BRL PR 22 25 58 R IE A8 B T Ak A bk 24 v 22 8 1) Tl i
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Table 2 Polysaccharide extraction rates of four extraction methods

No. I RES 432/ %
1 T 925 RO 1R 92 0.51
2 il % 1 8.99
3 LEDERES 5.34
4 AR A 3 i 3.44

3.2 ZUEBEMERMEUR L A5R RV, BEE % vl
pH (4 T 5, 22 0 4 MR o Bl 22 38, 24 2wl pH
5.0 IR IUCR fe o, 75 2 oh i pH 5. 0 J&, Z2 Bl 42 L
AR B AL, B pH 5. 0 S 2T 4 Kl il pH .
LA BEFE BHE L B9340, 22 0l 4 BOR AU BE 2 3,
RHR L 150 W IR, B EETEL: SO )R
Z2WEHR U T 218 T [, SOt RO ORI LE 1250 2
RAERHR I . 18] 1B BE 3 I T, 20 R HOR
L BE B0, 2436 B Ry 50 °C B 4R BUR f% i, 50 ~ 55
CZPHRIBCRIEE , I TE 55 CJa , Z M R R
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Fig.1 Effect of buffer solution pH, solid-liquid ratio, temperature,

enzyme dosage and extracting time for polysaccharide extraction rate

3.3 EscIER LA A R 2 v 2 BRI AR PR IR T2
AR A it e o DR 3RS 3 45 L i A A i 1 4 RO

& 50 °C, Fe AR HEHUN ] 300 min, 1 I 220 45 R

[, I AT HIZE W T pH RHA LL | il 25 T i A

P M R BN, IR 2 AR K 1T

fifk B2 L, 45 SR 3% I SR R ik 2k 2 IO it 2 2 0, LU

ZHREBORME I % 2245 bnbif, & I Z X A fit 2y 2
- 38 -

BT Z WM B) KN € > A > B, RV P >
pH > BH L ;77 2270 I RN R A, B, C A H 351k
25t W B AER IR A,BL Gy RV T R
pH 5.0, BRI LL 1355, [ 75 4 000 U-g ™' W3
3,4,
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Table 3 Polysaccharide extraction rates of results orthogonal test

Z
°©

ZHE ALY B %

C

1 6. 44
2 6.29
3 7.95
2 7.51
3 8.99
1 8. 40
3 8.54
1 6.01
2 7.35

R R TYe MY, B R CRY SR,
S S S S S
T I S N S . L S -

x4 OHBESHEBRRERTESN

Table 4 Polysaccharide extraction rates of analysis of variance

% SS df F p
A 3. 144 2 0. 046 >0.05
B 0. 968 2 0.014 >0.05
c 4.475 2 0. 066 >0.05
SE(iR2) 68. 04 2

FF:FO.OS(292>:]9<:
3.4 BRI SR ERWITE R AE T L AT R
Aty RS R R E. kS,
x5 ARBESRERRENRIEKEER

Table 5 Polysaccharide extraction rates of results of verification
test
No. DDP J5i & 55/ % S H4 LB R Sy B/ % RSD/%
1 9.12
2 9.27 9.04 1. 05
3 8.99

3.5 DDP (R Sh 5o e 1 1

3.5.1 DDP XF /I B ok B4 400 B 36 5 9 2 g FE
62.5 ~125 mg-L~",DDP & 24 gk /N B 7k 0 40 g
HFE (P <0.05,P <0.01) , BE 4 ik B2 (3 i, £ 2k 4
FHY4GE . H DDP 5 i B 125 mg- L~ H 4 58 4
FAOET T 9k C 40 B 5 24 I ConA |, {H it Ji5 ¥ JiE 7 438
T, A2 11 FH A, 2 B0 8L R R K R L
#6,

3.5.2  DDP /)N BRIk B 200 i A A1 2 £k 19 5% i)
ConA 1 LPS 43 51l J& /Iy BUIG Ik B0 40 B i T 2 L F0 B
20 ML 1) 43 24D, 22 5 EC O ) O 90 BB VA EL 4
REfR RN 55 4L . 45 %KW 62.5 mg-L ™"},
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®6 FREREKE DDP Xf/\FRAE A RIEERI R (2 5,0 =6)

Table 6 Effect of different concentrations of DDP on proliferation

of splenocytes in mice(x s, n=6)

215 i/ mg-L~" Auso SI

251 - 0.422 +0.013 1.00

ConA 5 0.498 +0.032" 1.18

DDP 62.5 0. 449 £0.004" 1.06
125 0.560 +0. 068" 1.33
250 0.414 0. 004 0.98
500 0.414 +0. 064 0.98

W HXEALED P <0.05,

DDP 5 ConA Pp[A]/E FH A b 25 42 1 /0> 5D bk (2 200 i
Ak (P <0.05) ,7E 62.5 ~125 mg-L~' ,DDP 5 LPS
PRI B S 2 02 2F /0N B0 2 4 i % ik (P <
0.05,P <0.01 ), e i s Sy B 55 5 800 C &R . W
£7,

#7 FRERERE DDP X/ R AR B BEE L A ORI (3 =5,
n=6)

Table 7 Effect of different concentrations of DDP on mouse

splenocyte transformation A, (x s, n=6)

ik /nzl-%' DDP + ConA DDP + LPS

=] - 0.396 0. 008 0.412 +0. 023

DDP 62.5 0.524 £0.011" 0. 560 £0.040"
125 0.418 +0. 023 0.561 =0. 005>
250 0.393 +0. 035 0.372 £0. 022
500 0.378 0. 012 0. 344 0. 050

H: S5 HALKEYP<0.05,PP<0.01(F9IF).

3.5.3 DDP XJ/NERCAZ A RAW264. 7 B L
NO RS540 7E 62.5 ~500 mg-L ™', DDP {¢ j#
/NP AZ B A RAW264. 7 742 NO i HI i 2
FH(P<0.01), HFEA B &R & NO By B
HI L AR EH SERIEMC, Wk,

*8 AFEKREIRE DDP /MR H % E & RAW264.7 FF i
NO & S HI#NE

Table 8 Effect of different concentrations of DDP on NO release of
macrophage RAW264.7(x +5s, n=6)

2 5] # 4 /mg+ L~ Asso NaNO,/pumol - L ™!
=] - 0. 063 +0.001 14. 67
ConA 5 0. 126 0. 005% 29.33
DDP 62.5 0.110 £0.010% 25. 60

125 0. 143 0. 008% 33.28
250 0. 188 0. 005% 43.74
500 0.242 £0.013% 56.30
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