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Studies on the Hydrolysis of Wood with Dilute Sulphuric Acid Solution
and Trichoderma viride Cellulase*!

In-Pyo Chung*? « Hong-Eun Kim*? - Du-Sik Min*?

1. The study was conducted on the optimum condition of the treated substrate with dilute sul-
phuric acid solution and cellulase for saccharification.

The wood (saw dust) of Alnus hirsuta Rupr. (10~15 years) was treated with 0.3%, 0.6%,
0.9%, 1.2%, 1.5%, H:S0; solution at 1.5kg/cm? for 15min., 30min., 45min., and 60min.,
followed by thermal treatment at 190°C for 30min., and screening with 60 mesh sieve, after
which to 0.5 grams of each sample was added 0.5m/ cellulase solution, and 50ml 0. 1M acetic
acid buffer solution (pH 5.0), after incubating at 40°C for 96hr.

2. The crude cellulase of Trichoderma wviride Perx. ex. Fr. SANK 16374 was produced by the
submerged culture process and produced in the culture fuid was salted out quantitatively by
the use of ammonium sulfte.

3. Reducing sugar was determined by the 3.5-dinitrosalicylic acid (DNS) method.

4. The reducing sugar was increased with increase of the sulphuric acid concentration and saw

dust was treated with 1.5% H,S0, solution at 1.5kg/cm? for 45min. showed the best sacch-

arification (16.0%). The reducing sugar formation did not show statistically significant in 5%

levels by thermal treatment time 45min. and 60min.

The substrate for cellulase which was treated with 0.9% H;SOq4 solution at 1.5kg/cm? for

60min. showed the best reducing sugar formation (23.6%). And did not show significant

difference in 5% levels at 0.9%, 1.2%, and 1.5% H,S0,; solution.
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Table 1. The hydrolysis (rate of reducing sugar) of the wood of Alnus hirsute Rupr. was treated
with dilute sulphuric acid solution.
(Average of samplc i, I and )
Sulphunc acld concentration
Treated time at 1.5kg/ecm?® ——— S - S
0 3/ O 6% 0.9% 1.2% 1.5% Total
15 min 3.7 4.6 6.1 8.0 9.5 95.4
30 min 6.0 7.9 10.9 12.7 14.5 155.8
45 min 7.3 9.8 12.2 14.8 16.0 180.0
60 min 7.7 9.4 11.9 14.0 14.9 173.5
Total 74.0 95.1 122.9 148.1 164.6
Table 2. Analysxs variance for the Table 1.
Factor SS df. MS. F P
Treated time (B) 297.43 3 99. 14 38, gg*¥ P>0.01
H;S0, concent. (V) 359. 90 4 89.98 35. 29%* P>0.01
BxV 13.64 12 1. 14 .0.45 P<0.05
Error 102.01 40 2.55
454 Mol EES Hig#Et FEs =, 168 Ay yb 100gei A BESF 10.8g (glucose 4. 1g/100g, Xylose
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1.5kg/cm® and saccharifying activity
with cellulase.

%2 SEERFERM 60402 ¥R BT RAR
RS & 9% LE NEBHter ¥ 4 o 2
wEEo 2 ARE KSR e A
wrh WA He Moz HMEEEHES % dfctel cellu-

Az oA HL

laseZ ERAA AT A7 24 BT ERES
Wl CARE S R A & 47.5%) & & doz &
.

® ®

1 ARBe AodUTHE FLWEoR MiREY

o g{bEE Mt o7\l Trickoderma viride
SANK 163745801 A A2 cellulase s fRRAA KR
Eﬁ‘—g ERY & % REEEE BUSE Aol

. B RS KA ES ERSAL HR

Z&E 1.5%= BEERR 4550 B d3le] RARTT
R (16.0%)¢ ez 9

3. Cellulases {FRAA BABIHE £RE 5 U
= oEEe WIEE e WMRE 0.9%E SEER
60722 &1 BEMEM ] B4 doH ofd HAKE
2 23, 57»@1 el 9] }.

4. Fe HBer AME WMKSMA AR

cellulase

13
2
1
i
1
i e
s - R
Py
Rl
5
EEH e
5] pd
f/
<)
=
e
[}
g & Pl GO,
b3 4} -
Rt 30 ¥
Sty JE

) 3 k)
.9 1.2 1.5%

rtration

P i
0 0.3 0.6
sulpnuric acld couce
Fig. 2. Relationship between sulphuric acid
concentration and saccharifying acti-

vity with cellulase.

W SRl EFEY &S Bk

T (AT

ERS] WiEl A 47.5% HmN¥® F A+t
5l B X R

1. R0 PURE. 1966. RERBPTFCHE 7 1 4:131-136. #
AHIE

2. Coutts, A.D., R.E. Smith. 1976. Factors Influen-
cing the Production of Cellulases by Sporotrichum
thermophile, Applied and Environmental Micro-
biology. 31:819~825.

3. Wk FESERIXR, REWH. 1965 £V IF—El
BT 2R GE L), BIEHNSE 23:375-377.

4. PEICHE. 1965, v T~V BT AWIEEE 28D,
R ak 23:378-380.

5. BEACHE. 1976. A T—EICBRYT 3 WI%
BB EE 25:349-352.

6. MEACHE. 1068, £ T—Y BT ABFRCEETH),
BilEE, 26:73-76.

7. AHE. 1968, A I—F T APRE IR,
BB EE, 26:155-159.
8. AW, 1969, Trichoderma Cellulase ® ¥ ¥k

(F5W.



10.

11.

12.

13.

14

15.

16.

17.

18.

19.

kB EE LTI, BEE LA 47:447-455.

Karrer, P., Schubert, P., Wehrli, W. 1925. Uber
Enzymatischen Abbau von Kunstseide und Nativer
Cellulose, Helvetica Chim. Acta (Bascl). 8:797-
810.

Karrer, P., Schubert, P., Wehrli, W.

tere Beitriage

1026, Wei-
zum Enzymatischen Abbau der
Kunstseide und Nativer Cellulose, Helvetica Chim.
Acta (Basel). 9:893-904.

Karrer, P., Schubert, P., Wehrli, W. 1527. Uber
den Enzymatischen Abbau von Viscoseseiden,
Helvetica Chim. Acta (Bascl). 10:430-140.
Karrer, P., Schubert, P., Wehrli, W. 1928. Uber
das Verholten Verschiedener Cellulosen gegen
Schnecken-Cellulase, Helvetica Chim. Acta(Basel).
11:229-230.

Karrer, P., M.P. Orsi. 1929. Uber das Verhalten
der Sog. Lilienfeld-Scide gegen Cellulase, Helve-
tica Chim. Acta (Bascl). 12:989-990.

ANEEEA, WM, T, IR, 1064
Trichoderma-Cellulase 1By 5 2 PIFECGE 1 WO, RE
BE R, 42:115-123.

ANBFITE, 1062, BYER O TEMNE, EBiEk, 20
325-330.

Levinson, H.S., G.R. Mandels, E.T. Recse. 1951.
Products of Enzymatic Hydrolysis of Cellulose

and TIis Derivatives, Arch. Biochem. Biophys.
31:351-355.

B o, BAER. 1978. Cellulasee] {k3F A#HE(L
of BHE Wige. 1. MHEEES HF, SEAKEEI
38:13-18.

P piE. 1978. Cellulases] #3F AR#H il BRSH
wWoe 0. KERES BB SEARBEEE 39:57-
63.

B, eoed, FESE. 1978 AU MY
P Eel B3 W% BEAMIE 8:8-14.

S - 0 i
20.
21.

22.

23.

N
-~

29.

o R ALS, TR,

5. Rcese, E.T. 1968.

. Sumner,

L RSB, 1977,

S (BURMA @3k No. 41

. 1974 w5~ 277pp. LG
AN E U, AU4E 5. 1964, Trichoderma wviride
Cellulolytic Complexiz 2w T (§8 1 #) BRETS.
42:199-206.

ANUEFALE, AFUEH. 1965.
@ Cellulolytic Complexic 2\ T (7 4 40
3 43:661-668.

A A, AE B, 1967, Trichoderma viride
@ Cellulolytic Complexic 2w T (¥ 6 H BRI

Trichoderma viride
RiERY L

45:671-680.

FARE. 1968. Cellulose
Components {rom Trichoderma viride, J. Biochem,
(Tokyo), 63:591-607.

Cellulases and Their Appli-
cations, 470pp. American Chem. Society Pub.
J.B. 1921.
Reagent for the Estimation of Sugar in Normal
and Diabetic Urine, J. Biol. Chem. 47:5-6.

Dinitrosalicylic acid; a

7. Summer, J.B. 1925. A more Specific Reagent for

the Determination of Sugar in Urine, J. Biol.
Chem. 65:393-395.

. BT, HiRE, P9E—{2. 1968. The Mode of

Action of Trichoderma Cellulases toward Normal
and Reduces Cello-origo Saccharide. FEFFIE 46:
711-718.

FEYF, KM, WE—7. 1971. Some Enzyme

Properties and the Substrate Specificities of
Trichoderma Cellulases with Special Reference
to their Activity toward Xylan. BEfrT5% 49:499-

521.

L AMIME L 1969, R B S LS~ FER, 1k

By dy, 7:630-635.

DY R IAANROHERE XU
Hhmicfb s ERE L Toifi— (LBLriy
Vol. 15, No. 6:366-367.





