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Production of Cellulolytic Enzymes by Trichoderma harzianum FJ1 in Solid State Fermentation. Yoo,
Seung-Soo, Kyoung-Cheol Kim, and Seong-Jun Kim. Department of Environmental Engineering, College of
Engineering, Chonnam National University, Gwangju 500-757, Korea — The cellulases production in solid state
fermentation (SSF) of Trichoderma harzianum FJ1 with high cellulases productivity using cellulosic wastes
was investigated. Physical and chemical conditions of the fermentation, such as moisture content, initial pH,
and composition of mixed substrate (wine waste, rice straw, and soybean flour) on FPase (Filter paper activ-
ity) production were examined. The enzyme production was optimized in the conditions of moisture content
of 70%, pH 5.0, 30°C, and 1:1:1 composition of mixed substrate containing wine waste, rice straw, and soy-
bean flour. The highest activities of FPA, CMCase, Xylanase, B-glucosidase, and Avicelase in the optimized
culture conditions were 15.2, 69.1, 83.9, 29.2, and 4.2 unit/g-SDW in 5 day cultivation, respectively. Econom-
ical and efficient production of cellulolytic enzymes by T. harzianum FJ1 using cellulosic wastes in solid state
fermentation will contribute to the biological saccharification of cellulosic wastes with enormous potential
resource value in future.
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Fig. 1. Time course profiles of enzyme production, dry cell
weight, and dry substrate weight of 7. harzianum FJ1 in solid
state fermentation (wine waste of 1 g + rice straw of 1 g + soy-
bean flour of 1 g).
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Fig. 2. Effect of cellulosic substrates on the cellulase produc-
tion of T. harzianum FJ1 in solid state fermentation. The bar
showed standard deviation from triplicate cultures.
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Fig. 3. Effect of mixed substrates on the cellulase production of
T. harzianum FJ1 in solid state fermentation. The bar showed
standard deviation from triplicate cultures. Legends: WW (wine
waste), RS (rice straw), FW (food waste), BP (box paper), SD
(sawdust), SF (soybean flour).
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Fig. 4. Effect of mixture ratios of substrate on the cellulase
production of 7. harzianum FJ1 in solid state fermentation. The
bar means standard deviation from triplicate cultures.
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21.3%9] B]E2 EA03HH14]. Yo 52 Hare) ofsbd A
A7} BaEe] sle] spiaeEE HA A FHFAER
ARFHE 7 75 2575 Ahisase] feahe-g
AABAIE, o] iAol ekl oz JA = VI AS o
Ao FAjo] wEA deju} AAYAY S SAZIHIL A
AIBEAL QIEH[15]. BEAAAY Y] sRdel A3t = g8 7lsA
= TFst 2R o] Foizl 7AWl B #F7) sl
AAsEA A4S Q88 frxgt 2R Algsd). Ft
T44L Anje} A7k utR o] Foix 9lem, o] starch
7} ok e Bl 1, ¥iEe cellulose @ hemicellulose
2 o]FoiA] Qe Ryu 5] A Adeuoke] A<M wA
Aol &84 71A(CMO)YE FA7F AR ske shahgdos
g8k, 2A 2] vEaA 71 (Avicel) 23} TR o
AREE Al i) nE XA feAE 2
L5 A ARRE ARE HedF= Zleletal AlEETH10].
T harzianum FJ18] oA HA| A eullof Aol A = v]L3)
A3l Avicelt £8l4del CMCY] EhuloollM =& B4 &
Aol deiFrH4). A7 el WFs) BZE o]43) Yoo
o delx v|gt Aks BolaL luH15]. B 979
Akl A iR e 27 IS LA V|AR 24
3k wlg-siAd el et o vigle] R Ak B3 E
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Table 1. Effect of initial moisture contents in solid medium on
the cellulase production of 7. harzianum FJ1 in solid state fer-
mentation (wine waste of 1 g + rice straw of 1 g).

FPA (U/g-SDW)

Moisture content (%, w/w)

60 13.25
70 12.70
75 12.10
80 3.26

5 71"Abole] HaAdol Ahasle] WAL AAks Asig
Rl Argsial Qle11].

27| pH7t Bkl vl edds AESIT. A4
e oFoll M pHE| o] wiek Foll= o1H7] wiEell ¢
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pHOIMS) B2 S ¥l sledd, 2] pH 5.0914 7
A FH RS HeFe A4S BT 5 U

AR wjeke s HER A3, 25~30°Ce] W7t
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FoA]A] ekok=d], o] Liuza 59| %ol @3t o7 A}
o} 2e AL RejZ T )]

AFES) o] WS ELQIS FESAH, A2
714 g & EAEE] 035~0.5 mliE FYs}d wioFellS
o EAAE  GL Holx] BSkAT, 05 ml o4
AEHAE 7ol E2AAe] Fobe HoFSIEk(Table
4). A B 2%, pH 2 AEFES B WAAS
2 AR T harzianum FI12] AA Al el ofell A o] EA
3 Wit e BeiFgich4).

Table 2. Effect of initial pHs on the cellulase production of 7.

harzianum FJ1 in solid state fermentation (wine waste of 1 g +
rice straw of 1 g).

Initial pH FPA (U/g-SDW)
3.0 8.07
4.0 8.59
5.0 10.46
6.0 6.05
7.0 5.72

Table 3. Effect of culture temperatures on the cellulase produc-
tion of 7. harzianum FJ1 in solid state fermentation (wine waste
of 1 g + rice straw of 1 g).

Temperature (°C) FPA (U/g-SDW)

25 9.47
27 9.51
30 12.29
35 2.52
37 2.58




Table. 4. Effect of inoculum concentrations on the cellulase pro-
duction of T. harzianum FJ1 in solid state fermentation (wine
waste of 1 g + rice straw of 1 g).

Inoculum (g/ml) FPA (U/g-SDW)

0.3 9.34
0.7 11.87
1.0 12.38
2.0 8.71
32 8.91

Table S. Effect of agitation on the cellulase production of 7. har-
ziaum FJI in solid state fermentation (wine waste of 1 g + rice
straw of 1 g).

Wine waste + Rice straw FPA(U/g-SDW)

Agitate Fermentation 1.63
Static Fermentation 12.38
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Fig. 5. Effect of mixture substrate ratios on the cellulase pro-
duction of 7. harzianum FJ1 in solid state fermentation. The
bar means standard deviation from triplicate cultures. Legends:
WW (wine waste), RS (rice straw), FW (food waste).
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Fig. 6. Effect of mixture substrate ratios on the cellulase pro-
duction of T harzianum FJ1 in solid state fermentation. The
bar means standard deviation from triplicate cultures. Legends:
WW (wine waste), RS (rice straw), FW (food waste).
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S o]B3le] WX FAFH FIE st A, A A}
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(data not shown).
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FPA, CMCase, Xylanase, B-glucosidase Avicelase®] &
AFA L 247} 15.22, 69.1, 83.9, 29.2 & 4.2 unit/g-SDW
o)}, T harzianum FI18] AFAas 71 &8 )83 ZAA
eueke] AR M EAPARS a7 8] AL o
sp7|eel A 714 Holu

LArel o

o] - 200291 % FFEAlEA e Aol 23t
o 75 ¢-27 (KRF-2002-003-D00100), o]l ZHAL=H Y
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