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Abstract

The major factors related in enzymatic hydrolysis of food waste using cellulolytic
enzymes of Trichoderma harzianum FJ1 were optimized by response surface analysis. The
factors largely affecting to the reducing sugar concentration and enzymatic saccharification
rate of food waste such as substrate concentration (Xi, %), enzyme concentration (Xa,
U/ml), and reaction time (X3, hr) were employed. A quadratic polynominal expressing the
reducing sugar (RS) concentration relating with the above factors was as follows : RS
(gl) = -17.80 + 5.04X; + 51.37X; + 121X - 0.11X/" - 38.86X,° - 0.03Xs + 1.64XiXa
+ 00X, Xs - 070X:X; (R’=0.9939). The maximum value of the reducing sugar
concentration and saccharification rate were obtained in the conditions of substrate
concentration of 18.2%, enzyme concentration of 0.78 Ufml, and reaction time of 19 hr,
respectively. The predicated reducing sugar concentration and saccharification rate by the
response surface methodology were 95.13 g/l and 47.27%, respectively.
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Y : Response variable B, : Intercept
B:, B; : Regression coefficients X, X : Independent variables
A ¥ A7E Design-Export(Stat-Easy Inc., USA)ZEIY S o83t FAZHOR F
Hslel SYAFCIATE, ELBE, WEADA AT AAPINE dgo2A 2

7ve] WL ZASH W3 ATYFS AR SAE2H Y AL JMrEAE
A3 FHzDE AR
247 2 22
e 24
B Ago] o

23 449 Box-Behnken& Table 17} o] EF3H S AHREHL
o, zZkzte] 27709 ARzAAM A2 BAEH sl A% AHE

Table 2o YeERAATH % A 5 9 gslgo] B3 APgxgE HEEUEHe F
s 22 tatale] A 2 AnASEE ARsigen, ¥d9 vx ¥ g3kl B3
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Table 1. Standardization in three levels of each factor in various culture conditions.
Factors Symbols Culture conditions Standardized levels
Substrate X 5 10 20 -1.00 033 1.00
conc. (%) V. ;_
Enzyme
conc. (Ufmi) Xa 0.2 0.4 0.8 -1.00 -0.33 1.00
Time(day) ). € 6 12 24 -1.00 -0.33 1.00

8
3

8
E

-
H

Redusing Buga cOnC- )]
2

Figure 1. 3-D response surface to the concentration of reducing sugar according to the variation of
substrate concentration and enzyme concentration. The valves of X3 was fixed as 12hr.
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Table 2. Experimental results and standardized values of each factor in various culture
conditions

Result
Exp. No. X1 X2 X3
RS (g/l) SR (%)
1 -1.00 “1.00 1.00 23.26 41.40
2 -1.00 -1.00 .0.33 28.76 51.19
3 -1.00 -1.00 1.00 2849 50.72
4 -1.00 033 -1.00 27.51 48.97
5 -1.00 033 033 3079 54.81
e e 22 02 T P e
7 -1.00 1.00 -1.00 29.06 51.72
8 -1.00 1.00 -0.33 3150 56.07
95 -1.00 1.00 1.00 31.59 56.23
10 -0.33 -1.00 -1.00 41.14 36.61
11 033 -1.00. -0.33 .. 4638 4127
12 -0.33 -1.00 100 5073 45.15
13 0.33 033 -1.00 5150 ) 45.84
14 -0.33 -0.33 033 5372 47.81
""""""" 15 -0.33 0.33 1.00 53.80 47.88
16 033 1.00 -1.00 58.84 52.36
17 -0.33 100 -0.33 61.67 54.89
18 0.33 .00 1.00 61.63 54.85
T T s 2539
20 1.00 -1.00 033 73.37 32.65
21 1.00 -1.00 1.00 87.09 3876
2 1.00 -0.33 -1.00 80.67 3590
23 1.00 -0.33 -0.33 87.27 38.83
24 1.00 0.33 1.00 94.68 42.13
25 1.00 100 -1.00 90.71 4037
;;;;;;;;;;;;;;;;;;; 2 5 = on e e
27 1.00 1.00 1.00 98.47 43.82
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Table 3. Optimum conditions predicted by response surface analysis

Optimal condition Xy (%) X, (Ufml) X; (h) RS (g/1) SR (%)
No. 1 Condition Min Min Min Max None
' Result 117 025 60 5002 3805
No. 2 Condition Range Range Range None Max
' _Result 3.1 070 193 . ...34%10 58.09
No. 3 Condition Min Min Min Max Max
No. 4 Condition Range Range Range Max Max
' Result 182 .08 190 9543 4727
No. 5 Condition Max Max Max Max Max
‘ Result 20.0 0.80 24.0 101.65 44.50
70
El
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30 T T T T
0 6 12 18 24 30
Time (hr)

Figure 2. Comparisons between reducing sugar (—) predicted by analysis of response
surface and reducing sugar (M) experimentally verified in the optimal conditions. The
bars showd standard deviations.
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