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Process Optimization of Polysaccharide Production by Microbial Fermentation with Corn Stalks as Substrate
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Abstract Corn stalks was used as a substrate to produce polysaccharides by culturing 7% flora composed of 3 actinomycetes. The ethanol pre-
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cipitation method was used to separate the water-soluble polysaccharides after fermentation of corn stalks, and the fermentation process of 7*
bacteria degrading corn stalks was optimized and analyzed by Minitab15. The results showed that the polysaccharide content of 7* bacteria group
increased by 677. 54 mg/L after culturing, and showed an upward trend with the culturing time. Cultivation time and straw amount had a signif-
icant effect on polysaccharide content. The optimum value of polysaccharide content was 2 146. 90 mg/L when the cultivation time was 12 d

and the straw amount was 50. 4 g/L.
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1.1 #REnEsk 7' ERE, B BREE TS T ( Streptomyces carpati-
cus) JKWELTBEFE 1A (Streptomyces griseorubens ) ) [CBERE A
( Streptomyces rochei)3 DR AE Mo T K FEFF K H K EERR
X, e, HEF, By el 60 H o 3% 37 3. NaNO, 2.5 g, NaCl
0.1 g,CaCO, 2 g,K,HPO, 1.0 g,MgSO, - 7H,0 0.3 g, FeCl,
0.01 g,CaCl, 0.1 g,7Kk 1 000 mL, F5FF 4y 20 ¢,pH 7.2~7. 4,
IR 6% (g:mL) 45 80% (g :mL) KEiHi B2 6% (g:mL)
J& 4 CF e IA7 . DNS 27 6. 3 g 3,5-fif 5k
JKA%IR 262 mL NaOH (2 mol/L) (185 g i f1/R4 .2 ¢ K
5 g WHRIREN (1 L Z&IRK A7 T AR

1.2 ZHRENEFSSE  7E2 HlRdh, PRI w A
e, A0 TR R K TR BN T R ORRE FR 3R 3%
L 7E 30 °C 120 o/ min fEIRIRG 5557 8 d, J3— A EMMES]
WA, 30 °C 120 r/min ;3% 8 d, & 0> (5 000 r/min,
10 min) B FIEWR , W 26 % (55 °C) 2 1/10, FHIMA 1/5 (&)
(1) Sevage 1R, AT IR B 2 WAR 5 A DU Z [ TCUTTE,
A3 RHATRI O K CBEHES] AR 4 CURFATPERE 24 b, B
(5 000 r/min, 10 min) 5% G, JURELE 37 C AT, I TG
K LTE BRI WA T DR, BHAE 37 C R LT LAk 2
Wl o PR o RO % Bl Ak DNS 7 0, B H
DNS 32" 5 2ol o e 493 T 2o R 1A A AR A 2R
L3 SHEEFEZGRL X5 Plackett - Burman
BT W T 3BT o 0% 1 S e 2 s i i R R
I N=12 Bk g i, AW s K R ARG RS A 5
FREFE] JRLEE BThs pH ARG SR AR . AR A 2
DEH(-1,1) o REBIT IR 1 Fis,
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*1 XEEET72H Plackett—-Burman &3t

Table 1 Plackett-Burman design of fermentation process

K- A B COREFRILIA D( it E($5FRm T F(REFFE
Level  (#74f pH Initial pH) Temperature//°C. ) Medium volume//mL)  Inoculation amount//%)  Cultivation time//d)  Straw amount//g/L)
-1 7.0 30 50.0 4 7 20

1 8.7 37 62.5 5 9 25

B2 | AT, XA 7 S0 0, 15 K
R, W (1) R . P Bxcel 2007 %477 475K
it B R R A

V=Bt Z(BX)+ZB, 3 (XX)+ 3 (X)) (1
S, YR B A B X, X, v S
5,0, = () /A, J VBRI L5 5, ik 5
b 1, A EE RS 25 K 3, SR IR0 B, 8,
B SRR — YT~ YITURVAR T R 5
2 BR5HH
21 EEWAESSHNE A2 AR W 7R L
By AN o1 43 8 T BB A L 1 R, 0 O €
R BB FL 5 7 Tk, A7 T AT BLIA R (21 2 Bk
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Fig.1 Polysaccharide appearance
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Fig.2 Variation curve of polysaccharide content with time
2.3 SHEEFEMEMHL R Plackett—Burman ¥iT, LA
I pH(A) JEEE(B) JEFRIERFL(C) i (D) H IR (H]
(E) FIRSFTHE(F) N A BEAcAF . R Minitab 15 #2316 N3
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Table 2 Plackett-Burman design of fermentation process and results

=} N=N
Ei:? A B ¢ D E ¥ Polysaccha%f coﬁent //mg/L
1 1 -1 1 1 -1 1 692.09
2 1 1 -1 1 -1 -1 568. 08
3 -1 1 -1 -1 -1 1 784.44
4 -1 1 1 -1 1 -1 569. 38
5 -1 -1 -1 1 1 1 1 106. 56
6 1 -1 -1 -1 1 1 967. 66
7 1 1 1 -1 1 1 894. 11
8 -1 -1 -1 -1 -1 -1 632. 68
9 1 1 -1 1 1 -1 678. 65
10 -1 1 1 1 -1 1 762. 47
11 -1 -1 1 1 1 -1 825.22
12 1 -1 1 -1 -1 -1 706. 43
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Table 3 Effects of various factors on polysaccharide content and the significance of each factor

2 SR Z i Z Wk Significance
Factor Effect Coefficient ' P RN
Importance order

B4 pH Initial pH(A) -28.957 -14.478 -0.51 0. 634 5

1R Temperature( B) -112.249 -56. 125 -1.96 0. 107 3
BrEFRILAARF Medium volume( C) —-48. 064 -24.032 -0.84 0.439 4
& Inoculation amount (D) 13.062 6.531 0.23 0. 829 6

15 FE0tE] Cultivation time( E) 149. 234 74.617 2.61 0.048 2
FEFF &t Straw amount (F) 204. 482 102. 241 3.57 0.016 1
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Table 4 Design and results of the steepest climbing test

e . A Y] FEFT o i

}éiﬁfﬂf éi]éilﬂ; St r‘j\j $Irf) unt Poszi; i de
time//d /L content//mg/ L.

! 7 20 977.53

2 8 25 1 268.28

3 9 30 1425.18

4 10 35 1 730. 02

3 11 40 2 027.06

6 12 45 2095.34

7 13 50 2 070.27
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X, =45 o/ T S S O T i 06 ) T Ao AR e BE TE 3 1
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X (FEFF) By O a3 S 1 LG 7 B B AT e
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Table 5 Central portfolio design factors and levels
Tt X %
-1.414 10. 586 32.272
-1 11 36
0 12 45
1 13 54
1.414 13.414 57.728

K Minitab 15 w8 )0 18 4387 77 26 e 8 615 05
2[NS o Joglekar 25 GA Ay, — A BL I A 5 [l YA 7Y
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Table 6 Center combination design and results

75 X X LA

No. : 2 Polysaccharide content//mg/L
1 0 1.414 2 080. 71

2 -1 1 1 997.63

3 -1 -1 1 760. 39

4 1 -1 1827.55

5 0 -1.414 1 586. 64

6 1 1 2 084.62

7 1.414 0 1995.17

8 -1.414 0 1 897.62

9 0 0 2 096. 45

10 0 0 2093.33

11 0 0 2 098. 11

12 0 0 2 095. 68

13 0 0 2099.12

#=7 HbARIEITHREE RS
Table 7 Regression analysis of center combination design test

ekt peg BUER pomne o P
Variable DOF coefﬁ(l:ilent SE t value P value
I Intercept 1 2 096. 54 13.93 150. 536 0. 000
X, 1 36. 51 11. 01 3.316 0. 013
X, 1 149. 13 11. 01 13. 544 0. 000
X,? 1 -68. 19 11. 81 =5.776 0. 001
X’ 1 -124. 55 11. 81 -10. 549 0. 000
X, X, 1 4.96 15.57 0.318 0. 760

Y=2 096. 54+36. 51X, +149. 13X,-68. 19X,”-124. 55X, +

4. 96X X, (2)

AR (2) (& 3 FEL 4, 55 FR0F 0] (X, ) FIRSFFEE (X, ) 43

Sk 12,289 7 d(HL 12 d) 1 50. 439 78 ¢/L(Ht 50. 4 ¢/L) , %
S A A A 2 146. 90 mg/ L,

J TR A5 R ST T 5 A TATIR Y R L LS

APAT IS 2 0 A (2 159. 23 me/L) 5 FUE

(2 146.90 mg/L) HeA —F, i W12 0] 15 5 T2 58 4 U b S ke
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Fig.3 Response surface graph of the effect of culture time and

straw amount on polysaccharide content
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Fig.4 Contours of the effect of culture time and straw amount

on polysaccharide content
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