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EFFECTS OF THE ADDITION OF SOLUBLE STARCH AND PEPTONE ON

CELLULOSE DEGRADATION IN ANAEROBIC DIGESTION
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By Junichi YAGUCHI, Tatsuya NOIKE and Junichiro MATSUMOTO

The effects of the addition of soluble starch and peptone on cellulose degradation in
anaerobic digestion were investigated using an anaerobic chemostat-type reactor at 35°C
and with SRT of 2.2 and 4.8 days. The synthetic substrate containing 5000 mg// of
cellulose powder was supplemented with the various concentrations of soluble starch and
peptone. The addition of small amounts of soluble starch promoted cellulose
degradation. Especially, the addition of 3 000 mg/] resulted in a 25 % increase at SRT
of 4.8 days. The addition over 7500 mg/l, however, depressed cellulose degradation
because of the competition of cellulolytic and non-cellulolytic bacteria for essentjal
mineral salts except ammonium bicarbonate, The addition of peptone was more effective
than that of soluble starch, and cellulose degradation percentage increased by 42.7 %

and 32.3 % at SRT of 2.2 and 4. 8 days, respectively.
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Fig.1 Nutritional interaction between cellulolytic bacteria
and non-cellulolytic (starch-degrading) bacteria with
respect to certain volatile fatty acids in rumen
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Fig.2 Schematic of experimental apparatus.

Table 1 Composition of synthetic substrate,
Component Concentration (mg//)
Cellulose 5000
NH,HCO, 2510
K.HPO, 125
Na;HPO,-12H;0 100
MgCl,-6H, 0 100
FeSO,.7H,0 25
MnSO,-4H,0 15
CuSO,-5H,0O 5
CoCl;-6H,0 0.125
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MAREEZHW . ERICHERHLZELT— 23HEK
Bk (RS ; Cellulose Powder E) 7, #0#5
LB, LhERERE, FHEABEEHREBTENFNTO%
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Fig.4 Effect of soluble starch addition on organic
nitrogen in biomass.
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Fig.5 Relationships among soluble starch addition,
TOA concentration (as acetic acid), and volatile
fatty acids (acetic, propionic, n-butyric acid)
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Fig.6 Effect of soluble starch addition cn
methane production yield.
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Fig.7 Effect of peptone addition on cellulose degradation,
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Table 2 Volatile fatty acids (iso-butyric, iso-valeric,
n-valeric acids) concentrations in Experiment 1,

(a) SRT 2.2 (days)

Soluble Starch VFA Production (mg/{)
Added (mg/ ) iso-HBu iso-HVa* n-HVa
0 7.0 3.9 1.1
1000 4.8 20 0
3000 0 3.3 142
5000 6.0 47 0
7500 3.0 3.1 282
10 000 0 95 273
(b) SRT 4.8 (days)
Soluble Starch VFA Production (mg/!)
Added (mg/1) iso-HBu iso-HVa* n-HVa
0 10.3 77 33
1000 100 6.4 23
3000 114 7.0 46
5000 281 14.4 30.0
7500 0 136 246
10000 0 17.3 76

* containing 2-methyl-butyric acids
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Table2 5 LU Table3 i #nENFERI, TiKbBT
% RIBE R AR IBRE & n-HEREBBEEERLIC V-
A VOB T — A5 EEOEENEAR T CH 5 H%
PSRBT 14, iso-FAEE, iso- HEEE, 2- A FIRKEEOD
3OO L n-ERBIETENLT. KEEKT
W iso-FHEEE 2- A FIVEEEIS B L CERL M-
DT, FEHROiso-EHBIBAIL 2 - A FIVEREIRE Z
&ts. Table2 B kU Table3 k0, WM T> 7V #
BINU BE o s OBREREBEE RNEIC L -
THEVELLENDY, KEOXRT Y 25U IZES
HERMEESEUCHEATS I Epmonr. RENL
I T— ANRE O — B’ T dH 5 Ruminococcus albus
1, BRAOMIEIZ0.04mM (3.6mg/l) Ll EO iso-F&
BOAKETHLEODATBYY, KB TUIWBEET
vV 5000me/l AT DR T iso- BB IR 1L
0.04 mM %@ Z 12, —HEHNE 7500mg/ Ll LDt
U— ANBAME SR TIdiso-BRERIZEEAER
Hahgmpot.

FrERI I, WSRT R E LT b rviRmE
500 mg/ L DFRT I M S O BIEE»ERICE
WO L, RINE1000mg/l ORTWEHAT b v ER
MBEOVTFNLEEL B>k, BINES00mg/l DRT
L — ANBENEFAULEORT L v IRIIFR LD
BOOT, EREEWBLUSAOXT FvhicgdEhs

Table 3 Volatile fatty acids (iso-butyric, iso-valeric,

n-valeric acids) concentrations in Experiment 2.

(a) SRT 2.2 (days)

Peptone VFA Production (mg/l)
Added (mg/1) iso-HBu 1so-HVax* n-HVa
0 7.0 3.9 1.1
500 29.2 52.3 1.8
1000 4.1 3.2 0.7
2500 6.4 6.5 1.6
5000 18.0 33.6 6.3
7500 29.4 384 10.0
10 000 121.8 155.1 35.4
(b) SRT 4.8 (days)
Peptone VFA Production (mg//)
Added (me/1) |5, Hpy iso-HVa* n-HVg
0 10.3 7.7 33
500 17.4 19.0 3.3
1000 2.0 3.0 0.0
2500 348 75.8 7.2
5000 179.0 306.2 32.6
7500 107.2 251.7 25.5
10000 391.7 848.0 91.9

* containing 2-methyl-butyric acids
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Fig.11 Effect of soluble starch addition on cellulose

degradation rate,
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Fig. 12 Effect of peptone addition on cellulose degradation
rate,
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