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Seizen TOYAMA, Mieko YAsSUI: Studies on the utilization of sugarcane bagasse

1.  On the decomposition of sugarcane bagasse by microorganisms
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Table 1. Effect of the heat-water treatment on the elution of reducing
sugar from bagasse.

Bagasse ‘ Reducing sugar (%)
untreated bagasse A ‘ 8.50
” ” B 8.86
heat-water treated bagasse A 0
” ” B 0.42

A: cold water soluble
B: boiling water soluble
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BT 3 C & ic k - TAEMEE S IIsERI R N, FNEPECIERE LTS 0.42% DOFELH
WHT 3123 Th o1,

2. RHZAOARBEOLEH

NH ACEDDEETT 2 E S0 RMB 12D Asp. niger FRVEFTRBEBRERLIL. ZO/KRE
B2 RITTR U, WO SH 2Tz L AEET A, HKME U SH RCRESERT LY -
12, CHRUINSH 2 RBUKMIET 3 C 212X h EMHBERT 28 TLOLEIITRO LER
BP 72 DIMORADVBREINZ LD TH S, BUKLBE U F RCERFE UTREEMA 5 & L
HAKN 2L OBOBEFTVBEINI,

Table 2. Growth of Asp. niger on bagasse.

Culture days
Bagasse e
2 3 ! 4 6 9
untreated bagasse W it { H i H
heat-water treated bagasse - - - - -
” ” » 4+ (NH,),SO, - + 1 H i

* Growth, relatively observed by spore production.

3. BRCLBHAORHE

82 RTBOKI L 123 2T EHRRE WA
//,/4 3 ERREDEE T B C AL »ITE o 1
s DT LI MEYHD HWT 5BERITE > THA
ARDERAHEIN, RIRED EF A2
NI ERRFRLTNS, »SH ZAD RNIBNT S
WUl hera— W20 R¥EL EDTH
20T, LDxu~— D 3EN —IEEBALN
3o $->Tevn— 2D FRREEN H L IN
TWBW T. viride B3 X Asp. niger D
BREREEROTAT2AEERE LI HAD &
' DR W I
e (1) HRESRIEIC X 3 B <5 2 &7 71
Y ALFR IS H 2 D5YR
0 1 2 3 Asp. niger % ERIEH UK U 7O EBESRIR
incubation time (hr.) BENTSH 2CER 2 812 HE0 BRBOR
Fig. 1 Decomposition of heat water and MEPFHNIHERVEIRTH 5. K5 HLE»
NaOH-treated bagasse by the crude DL 3ic, KM SH 22 BT b
enzyme solution from Asp. niger, St BB LB DS SH AR LKA A —

Reaction mixture : crude enzyme solution A - .
10mi, bagasse 500mg, acetate buffer 40mi. = ¥ CAET T i hBITHED #hnhs FE L <

Reducing sugar increased
(as glucose mg/10m! react.mixt.)
[s~]

o—o NaOH-treated 1B EBBELLRIE S,
a—s heat water-treated (2) H 2AOZ M HLE & BEREE DR
i

BIMTHRF ATV VT E LR EY Asp. niger DRBRIKTETEOHMBE LWL
EHH 51, RIC—RTAM RS MHLBICER IN TV 36K, Bk, FHREBERBIOT VA VL
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Table 3. Decomposition of treated bagasses by the crude enzyme
solution from Asp. niger.

Reducing sugar increased

Bagasse (glucose mg/25 ml react. mixt.*)
cold water treated bag. 1.1
heat-water treated bag. i 1.3
organic solvent treated bag. 1 1.9
NaOH-treated bag. 27.1

* Reaction mixture: crude enzyme solution 5 ml, bagasse 100 mg,
acetate buffer (pH 4.5) 20 ml. The reactions were carried out
at 40°C for 3 hours.

BEDRWHE S U2 H 2D Asp. niger OMEERIRIC L 2 BTEDRM P T, 7 OREIZE3
RICTTEBITH B, RPOSHALHLD I T, KK, Bk X OEBRERILIEL 1237 2 DB
DM L DT LTHBH, Tk VAU 255 2 TR Z QMM L L 120,

(3)  Asp. niger BIUV T. viride DHBERIRIC X 3 7 0 ) LIS 5 2 DAME

Asp. niger BX T. viride ZFEEERL TEHIHBREZ BOT7 00 VB U S8 2 %5
BEUNHADBTEOEME TN, #OFBIIE 2RIz, HBEERZ ATV 3O THE
WROBERTEN 2 BB IC BT 5 © &3R0S, AEREMT T3 Asp. niger ®Fd5 T. viride
L O EOBETEEORME R LI,

2.0 a
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Fig. 2 Reducing sugar increased by the crude enzyme solution
from Asp. wiger and T. wviride.

Reaction mixture : crude enzyme solution 15ml, NaOH-treated
bagasse 300mg, acetate buffer 45ml.
o—o Asp. niger r—n T, viride

4. XLEF—BCLBTLHYREBIRHROG R

T v YRS H 2 Asp. niger B XN T. viride ODEBERKRPER IV 3 & BREIELL
T2 L L3> DTHIRIN TV B 2V 7 — ¥ X 4+ 5 — ¥ X 5 BITHEOHM 2/~ 1z,
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Fig. 3 Decomposition of NaOH-treated bagasse by Meiselase.

Reaction mixture : 29¢ Meicelase solution 25m/ bagasse
50mg, acetate buffer 7.5 ml.

.
404
]
fé /
B30 e
T3
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0 3 10 15 20

Concentration of meicelase (%)

Fig. 4 Effect of Meicelase concentration on the reducing Sugar increased.

Reaction mixture : Meicelase 2.5ml, NaOH-treated bagasse 50mg,
acetate buffer (pH 4.5) 7.5ml.
The reaction was carried out at 40°C for 4 Ars.

DAL %S5 ~—¥ix T. viride, iz T. Koningi O3 TH S NIz 3872 WM BIEA O D
ZHDICEINTVNAY, FIRCFTER D, TN YVWEBNFTREI A4 €7 —FiLd >THET
SEQRIIMbID 5o T IBETHEORME 2 4+ 5~ VRELORFRERLIIOVHELIRTH S, H4K
DHEHLHDE S IC A4+ T —FBMES% T TIHRITEOHMIERNTH O, ZhL EORETIZ
ZOEIMZO 5 LHTH 512 '
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Table 4. Decomposition of heat water- and NaoH-treated bagasse by
meicelase and cellulase.

] Reducing sugar increased

Bagasse - (glucose mg/l0ml react. mixt)
meicelase* \ cellulase**
heat water treated ba.g. 7.2 6.6
NaOH-treated bag. ‘ 17.1 ‘ 7.6

*** Reaction mixture; 2%, meicelase 2.5 ml, bagasse 50 mg, acetate

buffer 7.5 ml. Cellulase 10 mg, bagasse 50 mg, acetate bufier 10
ml.

The reactions were carried out at 40°C for 4 hours.

6. TLHYREBAHZOBRSBRNON—/"—s0O7 b 25T 41—

BRRREDOHBERIR IS LA A 2 5~ €% 7007 Y B S A B 3 072 45 0@ Hs s+
BLEDAL»ITE D o1 DT, AR IR EMMICE S 120, KISED <~ N~ n<v b & 57
+ —%fT8 o0t BEREUGI T. viride DHMBERIER N TITZ o1 R S5 7T e80T
5. I oWL»D X5, BUSKRBEIIZZVa— XD H o FOFRBEHEL LT otre T

O @ Q xylose
O ® O Glucose
O O Sucrose
O Maltose
6 2 ’.(' standard

incubation time (hr.)

Fig. 5§ Paper chromatography of reaction mixture,
Reaction mixture : crude enzyme sclution of 7. viride 15ml, NaOH-
treated bagasse 300mg, acetate buffer 45ml,

The reaction was carried out at 30°C,
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Summary

The experimental work reported here was carried out to investigate the growth of molds on
sugar-cane bagasse and the decomposition of the bagasse with the crude enzyme solution
derived from the molds Aspergillus niger and Trichoderma viride, and a cellulase preparation.
The results obtained were as follows;

1) Asp. niger grew well on untreated-bagasse, but did not on heat water treated bagasse
which was not contained reducing sugar.

2) With the crude enzyme solutions from Asp. niger and T'. viride, NaOH treated-bagasse
was highly decomposed compared with heat water-treated bagasse was. The substances
produced after the enzyme reaction was done were detected as glucose and other sugar com-
pounds.

3) NaOH treated-bagasse was also decomposed with a cellulase preparation, Meicelase, but
was not with a purified cellulase preparation.



