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Saccharification for distiller” sgrainsbased on combined hydrolysiswith acid and enzyme
PRSI :  2012-09-18 fJ5 M6 Bt l:  2013-02-25
TP OGRHA  BE A ISR A B SR (1 TR

Wi 3¢ e 4 e csaccharification hydrolysis acids enzymes xylose reducing sugar distiller’ sgrains

A< 20 H < [ R TR H (2011BAD15B03);  [H SR 8 A2 K vl s 0t H (2010GAB60004); Bl Jt 75 41 A Ak F v Rl 5T H (09-0165) s 22 M B 1 K24 L0 M 4 %
FriHAI(Q201207);  H 74 A AR B2k 2 H (2011GS04322)

fE& LR

fEifgtE L 2P TS A R 1 TR e, 22 730050, 2.2 i p T KA e 1y ) TR, 221 730050
e 2.2 MR TP BRI S 8 ) TRz RE, )1 730050

ISR L 2N T Bl 5 TAR2A e, 2] 730050

G L i TR%A G B 1S TR e, 2] 730050

THdt 3 PN TP RLRL S TR e, 229 730050

e 3 NI TR MBLREY 55 TRE*#e, )i 730050

FH K Rl 3 IR TR Y TR e, 22N 730050

fikA A RS BONBFR /0 w], Birg 742308

55 R 41
AT E R 20
L' N

N FEO I N R B, B T RRERI S AR 2o S AT B AL AR A TR R I T AT DUACHIERIE SO B Fbs, WITFTIEE . Wb B A RV FL RIS (7] 55|
SRR BCR G s A SEFERE L) BT 2T 2k 2R R TR AR T (AHR) R B i T, JEA T30 Fa B (SEM). L 2141 (FTIR)RIX -7 5 (XRD)E AR AR /K AR i B Z B ) 45144
Bl GEMERN], FRYAEIRE RN 100°C . L o 1:12 o/ mLFIR I A 2.0%01 6 1F 28k & IR /K A7 120 minmf $845459.32 g/Lid s B FN6.49 o/ LACHE, IR BLIX F- 2T 4k 5%
YEFBEAL TR 0 A T7.38%F1162.50%, A FTFU 4 4 43.50%, AHRLELT 4 ] 1y 4000 Ulglsit s i JiE 45 “CAIPHAE 4. 8() 461 T 4k 8eAf: 2.5 il $:4513.27 g/Lik it
AR B LT Y R e AL % 66.67%, B ik 90.73%.  SRHFYERT AR, JKARAE TS ) RS AR 2, FUBUR M EL R TI AU, AR T2 4R A
LR X IR . FTIRFIXRDZG SR TR, KR iR (K47 AL 20 s 57 PR WS e it P A 76 1 AR Ak, AT 5 A BB o 11 R 28 R IR £ 2K AT A A Ay T B P
AR ZBETUR] D ZRE ) UK B # CRE RS AR

USE k-

Chinaisabig country of white spirit production and consumption. When brewing white spirit, large amounts of distiller’ sgrains(DG) are |eft over, which are as the byprodu
white spirit production. In virtue of high content of cellulose and hemicellulose, DG isakind of lignocellulosic biomass. In order to make full use of adistiller'sgrains (DG), the
feasibility of using DG in making fermentable sugars by the two-step hydrolysis method of mixed acid and cellulase was explored. The key parameters of temperature, mixed acid
concentrations, solid-liquid ratio and hydrolysis time were studied with theindex of the concentrations of reducing sugar and xylose. In addition, the structural characteristics of [
different hydrolysis stages were examined by means of scanning electronic microscopy (SEM), infrared spectroscopy (FTIR) and X-ray diffraction (XRD). The resultsindicated tF
therewas 59.32 g/L reducing sugar and 6.49 g/L xylosein the conditions of temperature 100°C, solid-liquid ratio 1:12 g X mL-1, acid concentrations 2.0% and time 120 min, with the
conversions of 77.38% and 62.50% for hemicellulose and cellulose, respectively. There were 13.27 g/L reducing sugars in the enzymatic hydrolysis conditions of cellulase dosage
Ul/g, temperature 45°C, pH value 4.8 and time 2.5 h. The conversion rate and enzymatic hydrolyzation of the cellulose were 66.67% and 90.73%, respectively. The studies of structt
characteristics showed that the changesin morphology caused by acid and enzymatic hydrolysis successively were significant in comparison to those of feedstock, resulting in
increasing surface exposure and porosity. The disorganized morphological structure of AHR allows for greater accessibility to cellulase, which facilitates enzymatic hydrolysis. Tt
spectrograms of FTIR and XRD suggested that the characteristic strength peaks for the corresponding typical functional groups of each component were changed and the crystal
index of the solid residues were increased, compared with DG. In short, the saccharification process based on the combined hydrolysis of acid and enzyme to produce fermentabl¢
sugars was feasible and efficient.
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