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Preparation and anti-tumor activity of low molecular
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Abstract: Exopolysaccharide from Rhizobium sp. N613 (REPS) was degraded by microwave irradiation
with H,O, to improve its physical, chemical and anti-tumor activity. Effects of REPS’s concentration,
H,0,’s concentration, intensity and time of microwave irradiation on the molecular weight of degradated
products were investigated by orthogonal test. Then the antitumor activities of four different molecular
weight of LREPS were evaluated in mice bearing sarcoma 180. The results indicated that inhibition rate
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reached 52.8% when the molecular weight of LREPS reduced to 10.352 kD. LREPS(10.352 kD)’s prepa-
ration conditions were as follows: REPS’s concentration was 2 g/L, H,O,’s concentration was 6%, ra-

diation intensity was 375 W, and irradiation time was 2 min. The molecular structure of the LREPS was
analyzed by IR. The result indicated that LREPS was a B-glucan. The solubility of LREPS was in-
creased from 8 g/L to 15.73 g/L, and the intrinsic viscosity of LREPS was reduced from 527.64 mL/g to
351.67 mL/g. The technology of preparing LREPS was established. Moreover, relevant technical pa-

rameters were obtained. Results of these study lay a certain foundation for the production and applica-

tion of the polysaccharide.
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Table 1 List of factors’s levels

[K & Factors
K REPS it H,0.vkIE  AABRERIE 4 AR
Levels REPS’s con- H;0,’s con- Radiation Irradiation
centration centration  intensity time (min)
(g/L) (%) W)

1 2 2 225 1

2 3 4 375 2

3 4 6 525 3

(2) LREPS 43 F & 0l 2 ) 2R 0 58 g ik
P LREPS 40 F R . LA (i R ke
B 27418 Sephadex G-100 A%, F 0.1 mol/L 1Y
NaCl V4 1 R 2 S KAR TR Voo [ S5 1A A 5
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D, ASAR AR VEBARRL Voo LA Vo Vo 5 1gMw 2 il 73+
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Table 2 Results of orthogonal test of microwave irradiation-oxidative degradation of REPS

5ES LREPS ¥ & H,O, k¥ o R o HEL ) LREPS 4 F & Bt
Factors Concentrations of REPS (g/L) Concentrations of H,O, (%) Intensity (W) Time (min) Molecular weight (kD)
Test 1 2 2 225 1 32.859
Test 2 2 4 375 2 26.347
Test 3 2 6 525 3 7.216
Test 4 3 2 225 2 33.540
Test 5 3 4 375 3 20.920
Test 6 3 6 525 1 12.370
Test 7 4 2 375 1 28.652
Test 8 4 4 525 2 24.520
Test 9 4 6 225 3 16.987
Test 10 2 2 525 3 32.521
Test 11 2 4 225 1 30.641
Test 12 2 6 375 2 10.352
Test 13 3 2 375 3 28.675
Test 14 3 4 525 1 27.954
Test 15 3 6 225 2 14.358
Test 16 4 2 525 2 32.580
Test 17 4 4 225 3 31.615
Test 18 4 6 375 1 13.876

*3 WMKERENER REPS EXAFENIE

Table 3 Analysis of variance for microwave irradiation-oxidative degradation of REPS

EES i 25~F 77 il F HBE F b F it 48 B
Factors Squared deviations Degrees of freedom F ratio F critical value Significant
REPS Jil . 10095 064.778 2 0.824 5.140
REPS’s concentration
H,0, W ) 1176 727 853.778 2 95.997 5.140 4
H,0,’sconcentration
ﬁﬂﬁﬁfg . . 86 845918.111 2 7.085 5.140 &
Radiation intensity
%'ﬂﬁ?ﬁﬁj . 5927 328.778 2 0.484 5.140
Irradiation time
R 36 773 993.33 6
Error
°T »=0.019 9x+5.590 4 LREPS 4» Tkl 45 B 3% 2, nlff 18 Fb
5 F R*=0.990 2 . _ .
~\-~\\‘\\* LREPS 732 4 M4y T#eBe, B 10 IR L 10, 20,
4
g, 30 kD iy, MRasor 1 B p SRR S AT hO
=)
2t I8 KA TP SE
Ly 2.1.3 A[ESF2E LREPS 3t S180 fr &/ i A8
O L 1 1 1 J , 03 16 3 F E} . \ =1/ =N
- . - - - RERRAERISEHAIFM: Ll REPS AL
Ve (mL) Bt LREPS (7.216. 10.352, 20.920. 30.641 kD)if17
B 1 Z@ESTENEMR L S180 iy 8 /] L A A P e A S 8 3% R i, 2521
Fig. 1 Calibration curve of standard dextrans for deter-
mining molecular weight of LREPS W3 4,
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Table 4 Antitumor activities, thymus index and spleen index of different molecular weight of LREPS against S180

i prille RS IE Ji i 5 5 JIE G % S il 1B
Eom Dose Gain of body Thymus index Spleen index Tumor weight Inhibition
(ng/g) weight (g) (mg/g) (mg/g) (&) rate (%)
P ] HE
] ﬁﬁ 6.89+0.80 1.34+0.16 6.72+0.31 1.27+0.06 0
Negative control
FHAHEXT B8 (Cy) 20 5.02+0.46%* 0.60+0.07** 4.25+0.27%* 0.4620.02%* 63.8
REPS (39.702 kD) 5 7.00+0.87 1.81+0.12% 7.79+£0.32* 0.70+0.18* 443
LREPS (30.641 kD) 5 7.08+1.11 1.80+0.06* 7.82+0.22* 0.67+0.03* 47.2
LREPS (20.920 kD) 5 6.96+0.80 1.89+0.08* 7.96+0.18%** 0.64+0.23* 49.7
LREPS (10.352 kD) 5 7.00+0.90 2.01+0.09%* 8.05+0.12%* 0.60+0.02%** 52.8
LREPS (7.216 kD) 5 6.92+0.84 1.74+0.26* 7.78+0.09%* 0.72+0.06* 43.4

Note: *: P<0.05; **: P<0.01; Compared with model control.

INFE 4 (AR AT LE Y, S PR B4 A L,
BHPE X} BB 21 (BN MBI AL 41) . REPS 4 M &1~ F &2

%= 5 REPS 71 LREPS HIiAfRE 545 %45

Table 5 REPS and LREPS’s solubility and intrinsic viscosity

Gy VR R A A
Bty LREPS 4 ¥t /NEL AR S180 A3 AN R F2 B2 i éiozfp Molecular Solubility ~ Intrinsic
HIVEF . SR AT LLE 1 LREPS 41114 #78 % & F REPS, weight (D) L) viscosity (mL/g)
P RN o REPS 39.702 8 531.43
Heh oy By 10.352 kD 1) LREPS B IV 55 LREPS 10.352 15.73 351.67

IKF] 52.8%. MF 3 MIRAIEAERS BT LIE H, £

WAL S ) 2R /N RO . DR Y, PR
JIN BV G S T A, i BH A X R R ARR T /0 LA g fR
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ST B LREPS X/ S180 #1195 25 12 JIk #5544
B, 2T BEh 10.352 kD 19 LREPS J7 R i,
1 M dR il 3T BE Y LREPS,
214 MEREHF=E LREPS BIHI&ILZ 4
f: RAEIE IR 4E R, LREPS 454> T & BEFE S Y
il & S i W2 2, G eb i iR RN G 28 T M e v T
10.352 kD 4> T# By LREPS il % T 2 410 N
REPS ¥k £ 0 2 g/L . Ho0, WRFE R 6% . T00 4 i
JER 375 W, TR BRISFR] A 2 min,
2.2 RiEHFEE LREPS BUAMRE AR
N FLEH
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I 7E REPS Fll LREPS ¥ i B SRR IR EL, 255300
%5
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Fig. 2 Comparison of infrared spectra with LREPS and
REPS
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FEAHXT SR K, 2 855 em ™ I —-CH,— 1 47 Ik 38,
1730 cm ™' A HEBRAR L, 7E 1 300—1 050 cm™' 5@
WOFRIE 2 &, UL BIERSL . X EeEs U
HH REPS 43 F Y 32 BEWE %1 .
23 REHSFER LREPS BfEAFIESHME
7348 KR I8

PIASTRI B9 LREPS (10.352 kD)#E4T S180 fif

Jed /I B 1A PR e g A B 2 0 MRS, S5 2R LR 6.

M 6 HalLIEH, &FE4 LREPS X/
S180 R ¥ —E MAHIVER, JLHJE 10 pg/g 4
MM IR BN T 55.6%, SXTHRAIAML, 2253 8%,
LREPS £ 71| & 24 4 fig i 2 3 /N RO AR . T 7 o
i, HARZEJo W25 57 . M2 LREPS & fF
FEH 10 ug/g.

%* 6 A EFIE LREPS (10.352 kD)3 S180 a7 J&8 /) R B2 22 % ik 2598 #M o 52 i

Table 6 Antitumor activities, thymus index and spleen index of different does of LREPS against S180

SRR piilhss R T HE A ¥ i [l e Eillb e
Group Dose (ng/g) Gain of body weight (g) Thymus index (mg/g) Spleen index (mg/g) Tumor weight (g) Inhibition rate (%)
X BR 4
% ﬁﬁ“"’ﬂ 7.97+0.89 1.56+0.17 6.80+0.32 1.32+0.03 0
Negative control
P ) BR
i &31““(CY) 20 6.20+0.31%* 0.98+0.04* 4.76+0.19* 0.45+0.06** 66.4
Positive control
5 7.97+0.81 1.98+0.08* 8.03+0.12* 0.63+0.02** 52.3
LREPS 10 7.93+0.92 2.01+0.18* 8.09+0.11* 0.60+0.13** 55.6
(10.352 kD) 20 8.00+1.02 1.95+0.12* 7.96+0.09% 0.620.07** 53.0
40 8.01+0.96 1.72+0.09 8.01+0.13* 0.67+0.14* 49.3

Note: *: P<0.05; **: P<0.01; Compared with model control.
3 it
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