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2

CHEN Chengl‘z, ZHANG Jiarhua"?, ZHANG Qing‘hual’z, ZHANG Chen—mingl’z,

SUN Fubao"’, ZHANG Hongjian"’, MAO Zhonggui "
(1. Key Labortory of Industrial Biotechnology, M inistry of Education, Jiangnan University, Wuxi 214122, China;

2. School of Biotechnology, Jiangnan University, Wuxi 214122, China)

Abstract: The aim of this manuscript is to determine the effect of pH on the cassava stillage
hydrolyzation at 60 C through compared with the values of the cellulase (CM Case) , hemicellulase
(xylase) activity, the free and cell-bound enzyme activities, hydrolytic ratio, the degradation
ratio of suspended solids (SS), the total concentration of volatile fatty acids (VFA) and ethanol,
the degradation ratio of cellulose and hemicelluloses at different pH conditions. The results
showed that higher cellulase and hemicellulase activity (1 588 and 822 IU/L), degradation ratio
of SS (37. 3% ), hydrolytic ratio of cellulose and hemicellulose (54. 9% and 58. 4%) were
obtained when pH kept at 7. 0~ 8. 0. Under this condition, the activities of the free and celt

bound enzyme were the same, the total concentration of VFA and ethanol was achieved at 12. 6
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g/ L, where acetate was the main component.
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Tab.1 Characteristics of cassava stillage
pH 3.5~ 3.7
COD(mg/L) 60 000~ 65 000
COD(mg/L) 24 000~ 26 000
TS (mg/ L) 41500~ 42 500
SS (mg/ L) 25000~ 27000
VFA’(g/ L) 0. 05~ 0. 07
100 g (g) 22~ 26
100 ¢ (g 9~ 13
100 g (g) 8~ 12
N(mg/ L) 800~ 900
P(mg/ L) 200~ 400
:TS ; SS ; VFA
12
s 1: 121
, 60 C ,
pH (pH6. 0~ 7.0
pHS5. 0~ 6. 0 pH4 3~ 5 0) 30d,
4 C
13
500 mL
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N2 , , VFA, pH
, 60C 120 v/ , pH ( 1)
min I-a ’ pH ’ 6d pH
14 50 , pH VFA
500 mL 1:2¢g. mL pH ,
350 mL " NaHCOs pH .
pH 50607080 90, pH , pH )
, pH NaHCO:s 6d pH
pH NaHCO3 (pH 9.0 90 pH
4 mol/L NaOH ), pH NaOH  NaHCOs3 ,
pH ; pH pH 90 9d
; pH pH
15 1(b) , pH ,
5 000 r/min, 10 min, pH 2d , pH 506070
0. 45 Hm , COD pH 48~5051~5260~62
VFA COD COD SS pH 80 pH ,
PlVFA GG 1690 .FID 64 . 7.9 .
) : . pH 8 0
: 175 200 250 C, pH NaHCO:s, pH R
pH (PHS3C )
Lol pH pH 9.0
16 NaOH )
, pH 55~57 ,
CMC 50 mL pH 70 NaHCO:s ,
, 8 000 r/ min 10 min, 1 pH pH 9.0
pH 80 tris 22 pH COD
buffer 50 mL 1 mL
, 600 r/ min 30 min, 8 000 pH cOD
r/ min 10 min, 2 23
CMC 2( a) , pH COD
Ghose TK'"""  Bailey MJ'" pH 7.0 , COD
17 ,pH 50 COD 2(b)
, COD pH , COD
COD , , pH 80 , COD
) pH 50 , COD
ne CODi— COD, , pH 7.0~ 80
TCOD CcoD
, 1 ; CODi 1 7 3
COD; COD, COD, TCOD pH . pH
CoD 70~7.9 pH7. 0
2 4R L5i® 25 2%,pH 8 0 (pH 7.4~ 7.9)
24 7% pH 80 pH 9.0 ,
21 pH pH NaH COs
NaOH Na'
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Fig.1 Changes of pH with and without pH adjustment (a: with pH adjustment; b: without pH adjustment)
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Fig.2 (hanges of total COD at different pH levels ( a: with pH adjustment; b: without pH adjustment)
23 pH SS COD n ,
pH SS 4 pH 50 ,SS 2 1%
4 , pH , ,pH , pH 8 0( pH
SS pH S 7.4~ 79) SS 39 2%,
pH 7.0 ,SS 37. 3%, pH pH 7.0(6 0~ 6. 2) 33 9%, pH
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Fig.3 (hanges of hydrolytic ratio at different pH levels
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Fig.4 Degradation of SS at different pH levels (a: with pH adjustment; b: without pH adjustment)
1 pH
Tab. 2 Degradation of cellulose and hemicellulose with pH adjustment on the 20" day
" 100 g 100 g 100 g
P /g 1% /g ! % /g ! %
5.0 7.1 1.6 9.3 1.7 10.2 2.0
6.0 5.9 18.2 4.1 56.2 9.9 3.4
7.0 3.3 54.9 3.9 58.4 9.5 7.8
8.0 3.9 46.3 4.0 57.2 9.5 7.4
9.0 5.1 29.9 4.5 52.1 9.6 7.1
2, pH 25 pH
pH 7080 . pH
7.0
54 9% 58 4% pH ,pH

[15] [16]
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Tabh.3 Celulase and hemicellulase activity with pH adjustment
cCMC /(IU/ L) /(IU/ L)
d pHS5 0 pH6 0 pH7 0 pH8 0 pHQ 0 pHS5 0 pH6 0 pH7 0 pH8 0 pHQ 0
3 ND 286 435 398 198 ND 223 277 205 201
6 ND 546 1588 706 396 ND 542 822 409 217
9 ND 364 350 352 268 ND 201 356 287 256
13 76 297 286 245 162 56 170 325 155 124
19 ND 284 290 253 153 ND ND 233 167 108
ND:
4 pH 5
5 pH VFA

Tab. 4 Cellulase and hemicellulase activity of both free and

cell bound with pH adjustment on the 6" day

Tab.5 Percentage of ethanol, acetate, propionate, butyrate

" CMC /(1U/L) /(IU/L) at total VFA and ethanol with pH adjustment
p
! %
5.0 ND ND ND ND
pH
6.0 219 227 230 212
5.0 18. 6 27.7 11.5 42.2
7.0 782 806 395 427
6.0 0.6 24.8 5.9 68.7
8.0 347 359 225 184
7.0 0.1 73.3 16.3 10.3
9.0 194 202 105 112
8.0 0 67.3 13.7 18.9
ND:
9.0 0 30.5 10.3 59.2
4
5 5 pH 5060
CMC , ) pH ,
(120 r/ min) , , pH (
Parawira ' pH7.08 0 )
( ) pH . pH
26 pH VFA 7.0 \ Ll
CohenA ' pH
, , pH , Pipyn P
pH CH. (20
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