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Study on cellulase enzymatic hydrolysis of microwave-acid
pretreated corn stalk

LI Hong-yan*,ZHANG Zeng-qiang®, LI Rong-hua’,SUN Xi-ning",GAO Jin-ming"

(a College of Life Science b College of Science , Northwest A&F University ,Yangling . Shaanzi 712100, China)

Abstract: [Objective)] Pretreated corn stalk leaf,skin and core were investigated by cellulase hydroly-
sis respectively to confirm the optimal hydrolysis condition of different parts of pretreated corn stalk,and
select the most suitable part for the fuel-ethanol. [Method] The effect of each factor was investigated by
single factor experiment and orthogonal experiment,and the result of orthogonal experiment was confirmed
by the verification experiment. [Result] The effect order of the four factors mentioned above to enzymatic
hydrolysis of pretreated corn stalk was shown as enzyme-load™>temperature>>time>> pH. The optimal en-
zyme-load of the corn stalk core,leaf and skin was 3 000,3 500 and 4 000 U/g,while the optimal tempera-
ture was 44,44 and 47 C ,the optimal time 84,96 and 96 h,and the optimal pH 5. 2,5. 4 and 5. 4 respective-
ly. The sugar content of the hydrolysis under the optimal enzymatic hydrolysis condition of the corn stalk
core,leaf and skin was 3. 468 7,3.101 6 and 1. 828 1 mg/ml. [Conclusion) The corn stalk cores and leaves
are suitable for the fuel-ethanol production, but the corn stalk skin is not the suitable substance for produ-
cing fuel ethand.
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L1l E2REH  FRFEH UL L2 BE B
P 02 5K 5 5 R 43 S0l 3 B B R R R B T K
PeEERMAELE, T 65 CTHET 48 h, 4R )5 HI MR
YRR EHLR B . (I TORFE A T R
o 320.5 g/kg MR & 214.3 g/kg, KR
it 49. 8 g/kg; EORFEAFBE P 4F 48 £ & it 262. 6
g/kg AP HER & i 199. 7 g/kg, KT H & & 28.5
g/kg; EARFEFF J 27 4 K & &t 293. 5 g/kg, 47 4

R 296.3 g/kg, KT &R & i 63. 2 g/kg.
1.1.2 2Z2RXA5MNE FHR RELSTHER
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2% P8 T B ik R 10 Ak B B2 IR B B 9. 0%
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r/minZ5 N K AR 72 h K AER W BB S 02 SRR P
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(DpH 1l . MEMMFRE 1. 00 g Flab 3t (1) E K
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o WEE W PR i & . Bk 3 MEX,
BOFBIE

(IREE, MEFIFRR 1. 00 g TALFR T 09 B oK FS
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ml, 35 R B 4> R 41,44.,47,50,53,56 Fi1 59 C,
TR 80 r/min B ZAF T KM 72 ho KAl 25
U JE S U DRV A R S . RN 3 AN A,
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Table 1 1,(3") design of four factors and three levels in the orthogonal experiment of corn stalk core
FE K WEE/ C i ) /h i /(U - g™ b
Sample Level Temperature Time pH Enzyme-load
1 44 60 5.2 2 000
% Core 2 47 72 5.4 2 500
3 50 84 5.6 3 000
1 44 72 5.2 2 500
M7 Leaf 2 47 84 5.4 3 000
3 50 96 5.6 3 500
1 44 72 5.2 3 000
Jz Skin 2 47 84 5.4 3 500
3 50 96 5.6 4 000
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Fig. 1 Effect of enzyme-load to corn stalk hydrolysis
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Fig. 3 Effect of temperature on corn stalk hydrolysis
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Fig. 4 Effect of time on corn stalk hydrolysis
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Table 2 Results of the orthogonal experiment of hydrolyzing pretreated corn stalk cores

96

108

ETRE WwEE/ C A /b MR/ (U-g ) EFEFHESE/(mg mL™ D
Code Temperature Time pH Enzyme-load Sugar content
1 44 60 5.2 2 000 2.783 6
2 44 72 5.4 2 500 3.258 4
3 44 84 5.6 3 000 3.130 7
4 47 60 5.4 3 000 3.154 7
5 47 72 5.6 2 000 2.639 9
6 47 84 5.2 2 500 3.338 2
7 50 60 5.6 2 500 2.679 8
8 50 72 5.2 3 000 3.078 9
9 50 84 5.4 2 000 2.596 0
K, 3.058 2.873 3.067 2.673
K 3.044 2.992 3.003 3.092
K; 2.785 3.022 2.817 3.121
R 0.273 0. 149 0.025 0.448
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2.2.2  ERFAET O FOKRFEAT TR R WA WV 4R O g < Tl P = 3l 2 = I ) > pHL i
Lo GOIERAE AR WK 3. MLl 204 HK AR B & 3 500 U/g iR 44 C it [A]
ZEITTRL 4 A DI FOUE £F 4 R A OK i TORFEAT I 96 hopH 5. 4K 3).

£3 FLBIEKRBEFAMHFAEEMHARESRBER

Table 3 Results of the orthogonal experiment of hydrolyzing pretreated corn stalk leaves

P W/ C TR WM/ (U-g ' EFRE R/ (mg - mL D)
Code Temperature Time pH Enzyme-load Sugar content
1 44 72 5.2 2 500 2.666 7
2 44 84 5.4 3000 2.852 2
3 44 96 5.6 3500 2.9919
4 47 72 5.4 3500 2.850 2
5 47 84 5.6 2 500 2.652 7
6 47 96 5.2 3 000 2.820 3
7 50 72 5.6 3 000 2.596 8
8 50 84 5.2 3 500 2.734°5
9 50 96 5.4 2 500 2.574 9
K, 2.837 2.705 2.741 2.631
K, 2.774 2.746 2.759 2.756
K; 2.635 2.796 2.747 2.859
R 0. 202 0.091 0.018 0.228

2.2.3 ERBAE  FERFEMFELMBHER L (3 FFHRUCY - BB >0 B > ] > pH. FeK i 5
IEIREE R W 4, IEACEG I 22 i 2R a8 B AR 4 000 U/g B 47 CLif1E] 96 h.pH
R, A A DR OOE £F 4R R WK i EORFE AT B OS2 i 5.4k ),

x4 FABTEAREARALEETBABESKELER

Table 4 Results of the orthogonal experiment of hydrolyzing pretreated corn stalk skins

i W/ C i /b WA/ (U-g D Biét/ (me - ml D
Code Temperature Time pH Enzyme-load Sugar content
1 44 72 5.2 3 000 1.301 4
2 44 84 5.4 3 500 1.390 2
3 44 96 5.6 4 000 1.554 8
4 47 72 5.4 4 000 1.538 8
5 47 84 5.6 3 000 1.318 4
6 47 96 5.2 3 500 1.408 2
7 50 72 5.6 3500 1.210 6
8 50 84 5.2 4 000 1.373 2
9 50 96 5.4 3 000 1.220 6
K 1.415 1. 350 1.361 1. 280
K 1.422 1. 361 1.383 1. 336
K; 1.268 1.395 1.361 1. 489
R 0.154 0. 045 0.022 0.209
2.3 EXRWHERNEKIE 5. HIFR 5 LA, FORFEFFHE it B KA i ide It

15 2.2 IEACIN SR T 3 e K i 2 R L IE £ B & R iR T 1E A2 i 56 I 10 0 e AR S AR DT 36 T
KFERTBE 7 BOK B0 IR s & B 25 R SR T 2.2 PRSI S R .
RS REKBEHATEABFKBRAFHERESE

Table 5 Reducing sugar content of corn stalk hydrolysis under optimal enzymatic hydrolysis condition

e B/ C IR 8] /h B/ (U - g~ 1) & SRR 5 i/ (mg « mLTY)
N . pH . .
Sample Temperature Time Enzyme-load Sugar content
# Core 44 84 5.2 3 000 3.468 7
HF Leaf 44 96 5.4 3 500 3.101 6
Kz Skin 47 96 5.4 4 000 1.828 1

s Wi My BN A2 B 5 T B K it 80 r ik JOBE 5 8 A 3 Bl 2 o)
g A L BB RS AT B 2B 77 SRR T I AR . 3 AT R

3.1 HHERBEERAEX EXKTEF KB T TR AT B 4R e R O TR MRS A L R B 2F
AR AEA TR AR W 0 EORFEF KRS R BB AR LF M b A AT B rh Y 2F 4 K 50 2
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