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Abstract

A strain of Trichoderma sp, J-30 which strongly produes cellulase to reduce the content of cellulose

in the stem of leaf tobacco was isolated from leaf tobaco. The Trichoderma sp. J-30 was identified as

Trichoderma viride. The cellulase from this strain was purified with the physico-chemical methods and
treated in the cutted stem of leaf tobacco. The results obtained were summarized as follows.

1. Optimal pH of the enzyme was at pH 5.0,

2,
3
4

The enzyme showed a higher activity at 40°C and its thermal stability began to decrease at 60°C.
The enzyme activity was promoted by the metal jons such as Ca**, Mg?*, Pb®* and Zn?".
When the cutted stem of leaf tobacco was applied with the 3% of the enzyme solution at 40°C for

3 days. 15 to 17% of cellulose contents decreased, 12 to 13% of total sugar increased and the filling

power was increased by 10-13% in the sample

M B

e e B 2 R e I
A Ha(Cigarette) o2 A £5w o] &
A7bEu A ZetAlolAd 44 HEe 348 F
Al 25~ 30 %8 Y& (Stem) 2t 5%IE

-5
A

1
)

9 N2 7] (Scrap) 7t Ykl o] YEAE
538l 15~ 20 %2 AF4£E FHstm gol o

Eq0) g4 w9 stz) grle] U o
& o2 H=z ? abds AzsAY D
F2EU¢ Aeln ® =3 W3 puffing )
st © 2 epe 2AAA ALstn Qo &

d7e €EV 9% #$isle e df4E
A&A1717] ek BT dga] FolA F

d5lA Cellulase B 4 Asle T2 2eldlgxn

o] o] A AEE Cellulase 3 ¥E7| Helsl
o 2 Z3E &gk
Cellulase & JAlshi= v B2l ZHo| gl

A g S BH s TFeld Sdke Tri-
choderma sp, & Aspergillus sp.7}
ot 2 nEget® o) EF 53| Trichkoberma
Viride = Cellulase A& o] w9 =2 F5
24 Yasumasa® 2 Shigenori” = 0] & o]

St Ao FalE EelAlA =g Reg

343



2

< Folus o] ol it Fube d T4}
BaE e

€ A¥L dE A5 20%& A3 sty
379 %9 ¥FF Lelstel o] EFolA Cell-
ulase Y4t e] 7lak Z=Hg 1 #+FE Lelsl
3 Trichoderma Viride J-30 2.2 =5}l vk
2 TF25H 445 Cellulase & 9 E7]el 3
2l A3 15~17 %9 Af47 F4=9n
12 ~ 13 %24 = w( total sugar)e] F713}4
o 10~13 %2 si54( filling power ) o]
T & AFAE ode] oo wmstute] et

NE 8 W

. A BZF '
F 2e8 A9 gL Tablels} e
e 4R AE 10 §& FAsd dF e

Az il -

T

Table'l, Ttems of leaf tobacco samples

4 3

Ads 90 pe SR 147 AdEd 2 &
g 104~ 10" 7421 H AR 0.52%
Table 2 9} 2-& 3l Ao EE3}e] 30 Toll
Al 3~ 4437k Wikt &8 3( lytic zone )
o] vlmd ZAL 1iz A4sigdch AF4H
2 2348 89 =] (Medum D )& 500 m¢ Azt
flaskol] 2zt 20 94 Y32 1A ¢eld TFE
£ 19504 ATt 30 2 Pk
( Rotary Shaker G-25,NBS Co_, USA, 120
pm) §F FFF 10mF ¥ 4264 3
A FEste] AL F G99 Cellulase
Activity & Nelson®] ® o 2 223ld 24le|
A & 1FFE AT Adslgdek Ads 5
J-30-& Chang® 59| uwle] sl e
tdoe FAStPR #¢ REE AL Ta-
ble 33} & WAF sH-&stgich

Varieties Stalk Position Grade Site
Flue Cured Heavy 5 Cheong Ju
” 3 ”n
” 1 "
Light 1 "
173 3 "
” 5 ”
Heavy B;F U.S.A.
Light XaF "
Burley Heavy 5 Kwang Ju
”n 3 ”
” 1 ”
Light 1 ”
" 3 t
" 5 "
Heavy C3F U.S.A,
Light X, F "
Hyang Cho Heavy 3 Dae Gu
Light 3 "
Basma 1/111 ~ Greece
Iztmir B/G Turkey

-T6—



Sl 4 f 42 Cellulase M eloll F3 A

Table 2. Medium compaosition for primary & secondary screening,

. . Secondary
Primary Screening (%) Screening
Components Medium A Medium B Medium C Medium D
for for for
fungi actinomycete bacteria

Wheat bran 20g
Carbon source®* 0.1 0.2 0.5
Peptone 1 0.5
Yeast extract 0.05 0.05
NaCl 0.1
KH,PO, 0.1 0.1%
MgSO, . 7H,0 0.05 0.05 0.05 0.05%
FESO4 . 7H20 0.001
MnSQ, . 7H, 0 0.001
Cu80, . 5H,0 0.001
Zn80, . 3H,0 0.001
NaNO, 0.01
Agar 1.5 1.5 1.5
H,0 20ml
pH 5.0 7.0 5.0 5.0

* Carbon source: 1% Na-Carboxyl methyl cellulose & Micro-crystalline cellulose were used.

Table 3. Medium for strain preservation (potato
dextrose agar¥)

Components grams/liter
Diced potato 300
Glucose 20
Agar 15

* Boil finely potatoes in 500 ml of water until
throughly cooked: filter through cheesecloth,
add water to filtrate make up to 1.0%,

The glucose was added prior to sterilization,
the agar was dissolved in the filtrate by heat-
ing & autoclaving,
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Cultured Filtrate

add (NH,4), 80, to 0.2 saturation,
centrifuge

Sug_eglnatant

add (NH,;),80, to0 0.6
saturation, centrifuge
at 3,000 r.p.m. for 30 min.

Precipitate

[ .
Precipitate

" dissolve in distilled water,
centrifuge at 3,000 1.p.m.
for 30 min.

I
Supematant

I
Supernatant

dialyze for two days

Dialyzed Enzyme Solution

add acetone to 90% concentration
centrifuge at 3,000 r.p.m.
for 30 min.

Preci]pitate

Pre!:ipitate

Freeze Drying

|

Crude Enzyme Powder

|
Supernatant

Fig. 1.  Purification of cellulase from Trichoderma viride 1-30.
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Table 4. Morphological characteristics of the T genus.
' Isolated
Strain T. viride'” T. viride™ T viride
Organ
Mycelivm (width) 3.0~ 3.5um 1.5 — 6.0um 2.0 — 3.0um
Spore 3.0 3.5um 2.0 - 3.0um 2.0 - 3.0um
Spore lump 7.0um - 6.0 — 8.0um
Sterigmata 3.5um 3.0 -~ 3.5um 3.5um
Sterigma 3.5—10.5um 2.0 - 10.0um 3.0—-10.0um
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Table 5. Rgvalue of purified cellulase.
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 Method Solvent System Cellulase
(Ry value)
1.5% NaCl: 50% acetone 0.80
butanol: acetic acid: water 0.81
Paper chromato-
h 4:1:5
Ta
Erapny pyridine : water 0.69

2:1

each solvent was ascended for 24 hours,
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Fig. 4. Effects of pH on cellulase activity of
Trichoderma viride J-30.
*pH 2,3 : 0.2M Mcllvaine buffer, (e—e )

pH 4,5,6: 0.2M acetate buffer. (o0—o )
pH7 : 0.2M phosphate buffer. (b—ao )
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Fig. 6. Effects of temperature on cellulase
activity of Trichoderma viride J-30.
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Fig. 7. Thermal stability of cellulase of Tricho-
derma viride J-30.
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Table 6. Effect of metal ions on cellulase
activity of Trichoderma viride J-30.

Metal salts Relative activity (%)
CaClz * 2H20 118
MgSO0, - TH,0 129
AlCl; - 6H, 0 101,
Cu80, - 5H,0 98
ZnCl, 112
SnClg ' 2H20 97
PbSO, 116
FeCl; - 6H,0 104
HgCl, 78
Control 100
o: g2+
140 o, Mg2+
o) at Zn2+
o
‘; a;: Pp2+
E
2 120}
2
3
o~
L_._I; [ ] [ [ [l
10-7 -6 -5 -4 .3 .2
Ton concentration (mole)
Fig. 8. Effects of Ca®, Mg, Zn™, and Pb*"

ion on cellulase activity of Tricho-
derma viride J-30.
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Fig. 9. Increase of total sugar & filling power
with treatment of cellulase (40°C. 3%

(v/v) enzyme sol’'n were used).
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Table 7. Composition of leaf tobacco & tobacco stem of Flue cured.

Samples Sta.llf Grade C.rude Total Filling power
Position Fiber (%) Sugar (%) (celg)
Leaf tobacco Heavy 3 13.3 17.8 3.2
Light 3 9.9 16.2 3.5
Tobacco stem Heavy 3 20.2 8.9 24
Light 3 19.8 8.3 2.6
Table 8. Composotion of tobacco stem of Flue
Cured after treatment of cellulase. o: Total sugar
f - o; Filling power
S8 L
Sample Crude  Total power =2
. “5‘ O' 2
Exber (%) Sugar (%) (ccfg) 2 ; ok
Q@ R=
Control 8 =
20.2 8.9 2.4 gt
H;* tobacco stem
Treatment** o " " .
169 10.0 2.8 ,
H, tobacco stem Cellulase concentration (%)
* H: Stalk position Fig. 10. Increase of total sugar and filling power
3 : Grade with treatment of cellulase (40°C,
3 days incubation).
** : Reaction condition : 3% (v/v) addition 3 ays incubation)
days at 40°C,
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