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ZAFT B 2. 0% #Y H,S0, 247 K PR TAL BSB89 30 R T, LA 20 P it B 47 4 K AT o8 4 BBk I B R Bt &t
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AAEY, A O R 5 8 S AR VD BV R B 3
SEAEER Lt BRI, HAT T € (T LA R 66
Ferio HAEW S B, — M 257 Hal ik 50 ~
77 Vhm® FEFF P REAT 5 20 ~28 v/hm® ' A5
Ehsim s E e, AT RERE 70% ~90% ;
FFERERUIARBL 4E R 0 £, Horb ok e &9 b5 1
THER AL 60% ~65% * o UL, 34 02BN
— A R JERTR R BEIRVEY o LAAEF 2500 5kt
PEAT AW COWEIT K, A 20 i a2 80 4FE AL 2T
B R AR ) WA (A ) B TR A
75 FORE 5 A3 B A J8C BBk , O 38 o A AR R B A
HECTES o BRI X A S R 2 4k K 1 25
FEL T HEH B % T A O L2 R
%, HETHEFRAD . MR OLT R BTLF4E R e s
A0 25T IR AT AL B, A AL BT R 2,
Forp K A TUAL B TR 160 ~ 240°C Z5 14T, fli 2k
CF Yl R ARy B4 B IA i, AR5 SE BB A3 IR B BRI
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Ak P AR R SE S AL R B 7 2 LR B
JiE 345 15 12 20 AR ) ) T 40 B Ak S 9 T O 0 40 o
WA L T, 1 K 3T AL B R T 2T 4k R A
A3 2 g R, 1 v AR B0 R K FA R SO, 76 ¥ T Ak 7
B BB ER (0.5% ~2.0% ) K #R T Ab B
] LLFE 210°C 4k B AR 45 16 6] (5 ~ 10 min) , 7] DL 7E
120°C &b FAR K B ] (30 ~ 90 min ) , 7 5 45 4 14 i b
BRSO, M Ak f ZE VR AL B R 7T L AE
180 ~210°C 1y &4 F AL HE 5 ~ 15 min, 52 I - 41 4k
RURMRAI AT Z R ", HA, AR
K 2. 5% 1 #s H,80, 78 100°C T, &b FE 120 min J5
AT Ak BT 6 14 i 5 SR 2E AT, WY LLAR B AT R R 2
B L AR, ELTE I A&, i 70 e L
S~ FHHRRE I A TR R B IR T 0. 4 /LT
TR SR A T4k T80 3L AR AU Ok B ] I, O
A 76 52 20 7 6 T 2 S 25T v 47 4 R Ak 1o TR
/0 ZEAT H R I P B K A 0 P A o SR T E TR
75 B IR K RN HL SO, 1 7K S fi AL T4 B A I 2F 4
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PEATHE KA, AT H, SO, i Ak 7k 34 i Ak B0 S 19 35
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AT T K A i R e AR T o IR
il 7 A ot R A R P AR AT R O, DL OR R I
JEG 0 il /I figp 2o A v 0 S T 0 D 4 ) 9 T

1 HRSH®

L1 ##

(R 15 o T U1 Al Ko il AR
5 DX BB 30T i R 25 L, T 2012 4R 11 A gk R WiogR
J5 B3 AERE AT BT HLAOR Bt 20 H 9 = I Of
RSB
1.2 FikbiE

K Ja Y 60. 0 g (FHE) 3 F RS AP A 2%
) H,80,1 200 mL, & T 2 L {9 & i S5 48 (6JF AL,
Kt AFEBEAE)) L2 10°C/min 1) T 3 5 R T i
% 180,195 210°C J5 4L #E 10 min, [E] B LA 180C , A~
W H, SO % i AL LS, g 48 9 2218 7K
FELZVRRT0 ~80C J5, B WA 3 )5 Yk, 4 1
2538, R R 10 ~ 15 3l =P 1 pH oY 6.0 ~
6.5 J& , WA WAk BIS 0 [E R & T 4°C vk A R A7, T
T 20 43 I 5 1t K S
1.3 E/Kfg

He PULL BRS f9 B 57 0. 400 0 g (T BTt ) InA =
CH,COOH-CH,COONa( pH {4 4.8,0.05 mol/L) %
I R R AT K R L KR AR FRAE R Oy 20 mL, Ef
H 5% T 50°C (150 v/min fY1H R 25 S FE K (HZQ —
QX B, W IR AR R F AR TT B A IR A R ) K figk 72 he
KA B b E I IRORE 0. 8 mL, %5 £ BT 100°C 1H it
)i (K30 B, A M BB A8 A7 PR 22 W] ) KA 10 min
J& ,F 13 000 r/min . 4°C B .[> 5 min( Allegra 64R %I,
Beckman Coulter Ltd. Co., £H), W EERKET
— I8CURAR PR AT, T T %) Wl e B2 2 o F 5 T R
FH AT 3530 Sy £F 4 2% i | 4 % 0 0 2T 4 —6EI (J
T Sigma 22 Hl), 73 77 H B K K % ( Trichodema
reesei ATCC26924 ) Fil 2 il 25 ( Aspergillus niger) .,
1.4 SHHHE

(1) YR 2 3 o P04 BRI IS W0 RHR 43 43 B
% ] NREL ( National renewable energy laboratory)
AR ET 4 R Uk Bk K A & W) B AR SN E bR E 5
A

(2) JR AR W T A g A B AR o SR s 8O
A € 1% Y ( Flexar, PerkinElmer, Inc., Waltham,
MA, USA), L 0.5 g/L B L 0E ¥ WA A s a2 47 0
o HWBER R 0.1 mL, SR A @35 A Shodex
SH1011 #4E, F 3 A5 0. 05 mol/L [ H, SO, , i &
0.8 mL/min, A B E O 60°C o SR R Z Gk
25 ARG, S0 g itk JE Dl SOC

2 HRS5WRR
2.1 WFHEFASSN
K F NREL 75 3 % 5 3 2541 1 32 220 70 ot A7 0
FELECRINE 1 PR
®1 FFEFEFHARSE

Tab.1 Basic composition of Jerusalem artichoke stalk

F B 3 4 53 K/

S+ GES 40.5 0. 13
S 3 16.2 +0.07

H &% 2R bl 2.0+0.28

AR 7L R 0.99 +0. 01
[TER(EES 0.42 £0. 00

R PEAS T A T 3% 29.7 +0.19

RER i T 3 AT 2.30.03
itk 6.1+0.15

o K5 2.9+0.03

B CERE AT ) 45 4 R B DU R E R,
JEE AR 40. 5% o PLFHER FEELUARRMN LI
BN TEVRISE 3 YW as £ 3 R R R 3w
TE, 50N 19. 6% o TKAL &P B 2 3
ANZEFFT RS 60. 1% X e E B LA BT MAEY
REVR AL AL 9 W) B BL Al o 28 =7 Rl FF B9 R BT 2 5 i 0 4
H32.0% , IR YEAR I R BTR K 29. 7% , B VE W]
WARBIER N 2.3% . WA FFREFF AR 3 K445
WULE H, SEG R ARAEW RS AT Rk A
YR EES EK N U ROKRESEA Y, a4
R BCE TR R ARAEY RS AT (34% ~36% ),
2T Y R A Rl R 2 NS RAE RS AR AR AL, BOR
SR LA BT A Al 55 -4 -0 - FHY 56 — ) 0 B R R R — R 2R
W A7, 2 2 % 80% LI b, (0 H o 27 4 R
Jor g o B T B RAEYFEFF (24% ~29% )
v W T 4 2R 0T A 3 B, T B R A 4 3R e ) A
A B ST g T B A5V A > £ 28 2R ot 3 5, T
R T Ak JHXEE B2 U D JE B T KA A AR b 67 BH &K
B AR 2R AT P OR R K A B A RO e T
BEARNEVFEAF (12% ~17% ) X AE—EFEBE b2
T b 186 Ty SEL Ak PN S S K A 1 E
2.2 Jk# H,SO, b X HERTASHNTMN

B ERA T RN &, 7E 180°C (195°C \210°C
2% H,S0, f#fb 40 B 10 min J5 I 52 & 4145, Hoop oK
R LR P27 4 245 T 43 BOY L DR ) [l
k2 Prow.

M AR 1 FNER 2 AR Ak, R K AT AL
L CK) J5 45 35 FF 19 K 50 R F1 2 2F 48 3 M be ok 4t
RS FFREAKG. 4% 5. 2% , A0 L Y £F 4 25 T i A R
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Tab.2 Composition of pretreated Jerusalem artichoke stalk

NS YR LR
By I\l BiaE sy Bk BRESr ik
B/ % /% B/% R/% /% R/%
180°C (CK) 25.6 64.2 46.2 93.1 14.4 76.5
180°C +2% H,S0,  32.9 50.4 643 79.0 0.0 0.0
195C +2% H,S0;  40.5 48.1 54.3 51.9 0.0 0.0
210C +2%H,80,  79.9 35.4 7.6 58 0.0 0.0

AL B 2% 1

WINT 5.7% , Z W &R S KRR E 4R A
A Y Ry B K U Rl 64.2% L 93.1% FI
76.5% , it B 7K BT b B 0] — R R 1 25 BR R 43 K
iR PR, Sk 18 ] B st —8. A
SRR AT 5 v 1 T A B R B (HL SO o R K A T
XA ERE R b 2R 4 2 09 R BR SR AN BT L, &)
EL 180°C 4514, U8 Jn A A& B8 i 2% H, SO, 7K #4 il kb
UG A ERE RN 3 KA i i Bk B, LT R
A TE A B, £F 4 F ORI 3R AL 43 SO B 4
& 64.3% F132.9% , PL ) H AR IR 79. 0% il
50.4% . AT W, H,SO, /U, sk 7 A 5 % F 2 41
A F 2B, 7 I 384 £F 4k 5 o 1 I 5 1F R A
FEVR N H, SO, 45 44 °F 4 11 AL I B2 A 180°C 42 /&5
22100 )5, 4R S 2 W8 T EBEm
AR MY AR . H A 4R A [ R
79.0% P& AR & 5. 8% , 1 A 5 Y [ s 18] 0 3R
50. 4% [FEAR 2 35.4% o &5 1 nl WL, H, SO, () i Jin o]
DU 2 27 4 Z v, HLAE KA TR B4 1F T B
TR A T, £F 4 I W, R S5 3k A B A
SRR A . X BB 25 5 Kristensen 25" f) i 55 —
o HIE, Ik K AL A 9 100 i A, R A K A
H, SO, X A St £F 4k 2K J50RE HE 47 70 A0 B, b 2 50 1
e 1 2 A AL DL A AT R b A B Ok
2.3 AEITAL IR & 4 3Ok R 1 BE RO B2 0

W A ) T BE R 7K AR Ak PSS B 34 T R B AR 4T
Ak 2% I N 27 4 W% B A8 & 43 0 o 20 FPU/g Al
40 CBU/ g4 F /K ff#t 72 hy IF1E 2.6.12.24 48
T2 h A3 S HORE 00 A A W R T SROK R R T
W HoK itk fE L 25 W 1 R (A ab e FoR 22
S ERUE) o

1 R, R & WAL PRAD R £ H, SO, i 4k Tl
AL IR 5 R AT 72 h (R Tl K R 53 ) R 16. 7% A
36.9% , I, Bl fg K AT AL BE AT LR T4
FE AT K 2 FK R T Bk, X F &
HFARRG4EEZEH,UTE 180°C l AL FE ST,
B RAV RS (L3 2 CK 4% 21 43 [ R 8 i
), Y7E 180°C s hn H, SO, HE4T Wi 4b 3, 45 2 F5
FE 10 il K A 256 1 5 3 3 & 90. 0% (p <0.05) o 7EI

100

>
peteied

80

= 180°C+2%H,S03
—— 195C+2%H,S03
60 —a-210°C+2%H,S0;
-v- 180°C (CK)

—— R TAL

B K 1%

0 6 12 18 24 30 36 42 48 54 60 66 72
KA /b
1 R [al R BE K R TAL B S 09 48 55 75 AT B /K A il 28
Fig. 1 Enzymatic hydrolysis of Jerusalem artichoke stalk

after pretreated with different temperatures

I H,SO, 4540 T, i — 25 32 & Fil 4 FEE B & 210°C,
T A HEFS 44 G R s B o KK A 256 1 ST A5 B[] 24
24 h HFHE R L 6 b, A UL il K i 22 AT B 1AL BRI
JE T A AR S AN, T2 h Y K R R
90.0% #2122 96. 0% (HHZE R AR E (p>0.05),
Gh 4 2% 2 v AL BEET S RS AT 4150 A8 1k, K SR AL B
i AR H, SO, [ 7R AT DA AR i 2 £F 4k K 0 U R R
CF 4 2 A 2 I £ 4 R 0 25 25 e oA
5 £ 4k 3 1 454 X 21 2k 2K 0 ) 23 [T BELAS 0, T A
A F B R0 HEAT , B A5 S5O K MR . 45
B3 2 b OB [l Ui DL R K R RO T
180°C 511k F , ¥ il 2% H, SO, [ 7K 3 Ak B 3 2 #s
FE, BE AT 3R A5 55 0 19 i /K A 1 A [ Bt ORE T 488 5
R [ AL

2.4 JKIMH,SO.FAENFHFEREFEBKBEDR

ENBIEENEN

TER L YR S = T4, A R Y R
St B0 A OB R TR B B e T
LWL RGAR FAR G 8200 S BEZR AR AR . 38
T IS 0T i 4 B 2% $ s & 16% FH T K i
TE B 0 £F 4 K B R T 4 e R, 4 ok
20 FPU/gfll 40 CBU/g WY& F , dEF5 /Kt 72 ho %
FEUS TN H, SO, 7E 180°C 7K #4 il b HR 1) 44 == A% AT 11 ity
TK A, FE LT 6 VG 00 o 43 B8R o S D0, SR
BIYECN 2% 8% 12% . 16% I} il K i 243 B Ky
90.0% .90.0% .88.8% .63.9% .

YN 2% 38 2 12% |, i K fift % B il 90. 0% F
fik% 88.8% (AR AR E(p>0.05). MKW H
12% k24t = 22 16% )5, K i 22 ¢ 88. 8% I & 1)
FEfR % 63.9% (p <0.05) , A PFFR R, 16w
JES 0 il 7K AR 2R v, B3R R B 3 ) 4T 4 R T 1 I
B, T4 B AT R A ) 7 P ST T K 5 ) 4
il 32 P B K R R IR L AN, R R R
OB R R TR S AR 25, P R S R R



%3 1

VLT A R ER I B R T AL 4 RS T RS o5 VRRE A T K i 171

JS2 N ASE 5 i, 51 28 G 7K A A IR M 5 B8 T K A
RORBEAR T W R, FE O R IR B 2 0 T R 1
DL, 12% ~15% Sy 21 4t 2% Wi /K A Jie 90 Jot & 70 50 1
PR Pk, SR AT 180°C F1 2% H, SO, 7K #Hi 4k
PG 3G RS AT K R B R W i R] B2 v A T
T3 12% o 1EBCE W) & 0 BN, & 72 h [l K %
S 7K it P A 2 B SO MR R W] 3k 85. 7 mg/mL
2.5 FFXEREABREYBKBALIBHREEN
AR AT AR CEA S feh 5 h
BRI, P, 7E DR UEH & K i RO i R Al |
AT G A A, X T AT 4k R 2R AE R AR
P B TR X, PL180OC# M 2% H,S0, 7K
ITIUAL BR S B 34 FREAT W, LA 12% 9 85 s 1 i
Yyl i o B, 21 4 M A ] i Dy 40 CBU/ g, JF 4%
AR W& 2.5 FPU/g 4N 20 FPU/g,
FTAHNL K o 28 72 h J5 /KR R A& 2 iR o

100 - = FA S T K 2R DTk
wzz [ffj K fif 2 ab 2
80 ab

i)
L )
B
(=}

(%)
(=1

60 7

40t

B KRR 1%

)
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Fig.2 Influences of cellulose loading on enzymatic
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hydrolysis of pretreated Jerusalem artichoke stalk

Hi /&1 2 AT, A XS T 2.5 FPU/ g, 2F 4k 2 i fd 1
5.0 FPU/g #4220 FPU/g I}, Jiff 7K fif 28 7K I 44
i, H2E 5 8% (p <0.05) o SR, LT RHA
M 15 FPU/g 4 2 20 FPU/g J& , K fift R 3 Jin A
B2 (p>0.05), BbAb, i bb A3 i B AL 245 4k &R
it ol P 5 XoF i K i 2% 1) T R B, F 4k 2K A et
2.5 FPU/g 6% 5 .7.5,10 .15 .20 FPU/g, B {vi £ 4
il AT 5= X g K R R R R STk R 4 i
12.7% 8.4% .6.4% 4.6% 1 3.3% ., 0] W, i %
T 2k 22 T 0l FH Sk 1) AS BT 184, R 8K R K R A T
T AE B £ A 25 T P S ) il /K AR S5 T A8 T
BRAS BT R AR o 4 2F 4 3R 1 0 1] & 3% I 31 15 FPU/g
PUIG ok B T &5 4t 25 B 1 385 0 57 7 A= 0% 18 7K A 19 2
HOAE . tuk, % F K H, SO, 1AL BES (4 45
FRGFE L AE 12% 33X A 350 BT i 43 BUR Y &4 T, K
i T e 0 (R £ A R T s T 1 7T DA R 15 FPU/ g,
26 FFEREASHKKYBAKEBNITE_HEHRE

BAh

21 Y OB A 2T 4k FOK A P R SRR el 2T

i 2R WK 7 A B0 £ 4 R Bk — 2P K B b
MTIRS ORI, EWREAYER Mm%
WA Z—o B, BLES N 2% H,S0, £ 180°C /K #4#3i
Wb PR A RS AT, 12 %0 R 0085 I W) o i 00 M A 4T 4
REEE Y 15 FBU/g 50 T, il 1 022 27 4 — b
fitg i I 0 ~ 60 CBU/g, #EATRE /KM% . 72 h J5 9K

fifr RN 3 R
e AL BT KA 2R R
100 ez g ¢ L

80

w
=]

60

40t

B /K AR 1%

—_ [553
LA 0T KA A TTIRER /%

20 1

N

.
/
.
.
.
Z 0
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£F4E BN/ (CBU2 7))
P 3 AN [ £ 2 T ok P kX 4 =7 T T K i 1) 52
Fig.3 Influences of cellobiase loading on enzymatic

hydrolysis of pretreated Jerusalem artichoke stalk

P&l 3R], B 2T A O I (T A A e 4
KRR K AR EH LTS AT &
e WETGAHAM, B KR AERERR (p <
0.05), Ifi lb 8 4F 4 — W B i 5 CBU/g 34 in %
60 CBU/ g, Fli/K i 22 R AR % (p>0.05) . SR,
3 oL 43 AT BN, £ 2 M A T S 0T 2 RS AT K A%
R AAY TRk & B, B 2 £F 2 0B A R, R
FIEF 2 W Wl 5 0 T 7 A=l K f 0 TT IR R 1
9.0% 3.4% 2.0% .0.8% F10.6% , °f W, £F 4 —
At £ T 4 KT 20 CBU/ g LU, B £F 4k — A il fif
FH ) i K i 1) B BT AR sk B O T .
TER 15 G 247 4 25 W /K A 3o 72 v, BROAR AT 3 5 35 Y
B8 I0ET A N R PR R AT A OB R R ROK R AR
2T 2 K2 i W A 0E K R R R T H
(18 £ A W Tl X 5 o JOE Sk 43 50 400 D R K iR AR
RIS g B W FESE T L, BRI N &
Al ORI A 0 K AR R R R 25 R R . AR
% 18 3 2T 4k W 50 & 20 CBU/g i, 3 fin 87
it £ Xof Tt K itk A0 1) DTHRATI AR o T EL UG S5 40k 2 4
TIET A W e feT ] o, 0F g K i 2 1Y) 5T R 2 AN W)
5o PRI, 38 20 FF W /KA £ 2 0l il 0% o P o 45
W E 20 CBU/g B A FE

R I, >R R 5L IS 27 4E K il & 15 FPU/g i 4f
4 — B 20 CBU/ g, B /K it 2 AT5 AT 3k 88.3% , 7K
fiff VAL v o) e W T B MR E A 85. 2 mg/mL, AH FL AR [F]
FALFRZEAE T ,2% B EH) J5a St 4 B5OIR 45 1) 5 R K fi
%(90.0% ) AXKEAR 1. 8% ; AH Lb 1% 4 1) £F 4 2 1§
120 FPU/g 1 £F 4 — ¥ Bl & 40 CBU/g [ /K fit %
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(88.8% ) LTI A FEAK . DUIT, 2F 2 25 il Fn 27 4 —
YT 1 0 P H0 00 T 25% F1 50% o Bb Ak, A BFSE
TR, LA 5% SO, fi A 258 K ST AL B Y i v 3 25
FF(190°C ,5 min) , I 12% Ji& ¥ 0 4k 43 50300 47 1 7K
fite A2 R RG RN AT 4E R A 2 L AE 1.3 18
W 2 R A B T, A R 1 2T 4 35 it A0 2T 4 — 0% ity
PRS0 7.5 FBU/g #1 10 CBU/g, AL Eb AT
A ML % 117 it K e 3 TP T A OB AT 4k K Y S
TR S EEE A K - £ A OB A N R A iR R
- RS R, AR BF 9 45 SR T AR AR IE bE 5 Sk [ 22 ]
T L5 R AL,

2% H, SO, 7K $A T4k #1445 = R FF , 0] LA R0k 2 bR O
L YE R SLIAE 2% IS BT 5 BT, B K g K
IR 90% o HEINTRAL B B AT /INOR B Y 0 4
FERE AT A K AR R L (H 23 i 59 SR OB 1) R I A AN
Pk o

(2) KA 2% H,S0, 78 180°C /K i &b P J5
14 2 R FF 38 3k AN [R] VS ) It 0 BROE K A AL
TR K A I RIS B A B TR B 12%

(3) 1E 12% W Y 0T i o B4R A R e R
it 2T 2 — W g o FH 6 0T DA 0 46 D & 15 FPU/g
20 CBU/g, 7E I 25 1 %, AT 55 B0 B K i 58

3

oy AR o S8 Tl K ik 1 PF A, A2 180°C I 3 i

88.3% . AH L AH W] 101 Ab B 2% 7F F d5c K Wl K g R
(2% JEW BT 3 73 580 AL BEAIR 1. 8% 5 A8 LU A% S8 11 £F
Y 2l TN 2T Al ZORE I T A, 40 0 45 T 25% AN
50% 1M H. I B il 7K il 22 LT BOA BRI

it

(1) J i A ARG AT AE AN R 26 1 F BiAk 35

2 £ x

Matias J, Gonzalez J, Royano L, et al. Analysis of sugars by liquid chromatography-mass spectrometry in Jerusalem artichoke
tubers for bioethanol production optimization [ J]. Biomass and Bioenergy, 2011, 35(5) : 2006 —2012.

Kim S, Park J M, Kim C H. Ethanol production using whole plant biomass of Jerusalem artichoke by Kluyveromyces marxianus
Favela-Torres E, Allais J J, Baratti J. Kinetics of batch fermentations for ethanol production with Zymomonas mobilis growing on
Kim K, Hamdy M K. Acid hydrolysis of Jerusalem artichoke for ethanol fermentation [ J]. Biotechnology and Bioengineering,
Ethanol fermentation from Jerusalem artichoke powder using Saccharomyces cerevisiae
Fhaxige, 5KOT8, Eml. AR UL TT 2 00 5 K FE AT M AR A1 2 BE R BEROSE W [T ] TR FRAROb o 24l , 2011, 42(2) .

Du Jinfeng, Zhang Wanzhong, Wang Yunshan. Effects of different pretreatment on enzymatic hydrolysis and ethanol fermentation in

AR, R, BIRE, & ORBEARRLEY R RES KB BEALT]. /LT, 2010, 29(11) ; 2177 - 2181.
Chemical

Yu Qiang, Zhuang Xinshu, Yuan Zhenhong, et al. Pretreatment of lignocellulosic biomass with liquid hot water [ J].
Laboratory Analytical
Alvira P, Tomas-Pejo E, Ballesteros M, et al. Pretreatment technologies for an efficient bioethanol production process based on
Cara C, Ruiz E, Oliva J, et al. Conversion of olive tree biomass into fermentable sugars by dilute acid pretreatment and enzymatic
Saha B, Iten L, Cotta M, et al. Dilute acid pretreatment, enzymatic saccharification and fermentation of wheat straw to ethanol
Pan X, Xie D, Gilkes N, et al. Strategies to enhance the enzymatic hydrolysis of pretreated softwood with high residual lignin
Shen F, Saddler J, Liu R, et al. Evaluation of steam pretreatment on sweet sorghum bagasse for enzymatic hydrolysis and

Yu J, Zhong J, Zhang X, et al. Ethanol production from H, SO,-pteam-pretreated fresh sweet sorghum stem by simultaneous

Talebnia F, Karakashev D, Angelidaki I. Production of bioethanol from wheat straw; an overview on pretreatment, hydrolysis and

2
CBS1555 [J]. Applied Biochemistry and Biotechnology, 2013, 169(5) : 1531 - 1545.
3
Jerusalem artichoke juice [ J]. Biotechnology and Bioengineering, 1986, 28(6) : 850 —856.
4
1986, 28(1) . 138 —141.
5 LimS H, Ryu J] M, Lee H, et al.
KCCM50549 without pretreatment for inulin hydrolysis [ J]. Bioresource Technology, 2011, 102(2): 2109 -2111.
6
195 - 199.
maize straw [ J]. Journal of Shenyang Agricultural University, 2011, 42(2) : 195 - 199. (in Chinese)
7
Industry and Engineering Progress, 2010, 29(11) : 2177 —=2181. (in Chinese)
8 Sluiter A, Hames B, Ruiz R, et al. Determination of structural carbohydrates and lignin in biomass [ R].
Procedure, 2008.
9
enzymatic hydrolysis: a review [ J]. Bioresource Technology, 2010, 101(13) . 4851 —4861.
10
saccharification [ J]. Bioresource Technology, 2008, 99(6) . 1869 - 1876.
11
[J]. Process Biochemistry, 2005, 40(12) : 3693 —3700.
12
content [ J]. Applied Biochemistry and Biotechnology, 2005, 124(2) . 1069 - 1079.
13
bioethanol production [ J]. Carbohydrate Polymers, 2011, 86(4) . 1542 - 1548.
14
saccharification and fermentation [ J]. Applied Biochemistry and Biotechnology, 2010, 160(2) : 401 —409.
15
fermentation [ J]. Bioresource Technology, 2010, 101(13) . 4744 —4753.
16

Wyman C E. Aqueous pretreatment of plant biomass for biological and chemical conversion to fuels and chemicals [ M] // Wyman

C E, Dale B E, Balan V, et al. Comparative performance of leading pretreatment technologies for biological conversion of corn



%3 1 VLT A R ER I B R T AL 4 RS T RS o5 VRRE A T K i 173

17

19

20

21

22

23

stover, poplar wood, and switchgrass to sugars. Chichester; John Wiley & Sons, 2013 239 -259.

Binod P, Sindhu R, Singhania R R, et al. Bioethanol production from rice straw: an overview [ J]. Bioresource Technology,
2010, 101(13) . 4767 —-4774.

Thomsen M H, Thygesen A, Thomsen A B. Hydrothermal treatment of wheat straw at pilot plant scale using a three-step reactor
system aiming at high hemicellulose recovery, high cellulose digestibility and low lignin hydrolysis [ J]. Bioresource Technology,
2008, 99(10) : 4221 —4228.

Kristensen J B, Thygesen L. G, Felby C, et al. Cell-wall structural changes in wheat straw pretreated for bioethanol production
[J]. Biotechnology for Biofuels, 2008, 1(5): 1 -9.

PRibEE , BHEPR. SN LT AE R TR 1 P R LT 4E R BB PERERI DTS (T]. b2 ROM LA 5 10, 2000, 16(1) . 31 -37.

Chen Hongzhang, Li Zuohu. Factors of enzymatic hydrolysis for cellulose and adsorption of cellulose [ J]. Chemical Reaction
Engineering and Technology, 2000, 16(1): 31 —37. (in Chinese)

Kristensen J B, Felby C, Jrgensen H. Yield-determining factors in high-solids enzymatic hydrolysis of lignocellulose [ J].
Biotechnology for Biofuels, 2009, 2(1) .11 -20.

Shen F, Zhong Y, Saddler ] N, et al. Relatively high-substrate consistency hydrolysis of steam-pretreated sweet sorghum bagasse
at relatively low cellulase loading [ J]. Applied Biochemistry and Biotechnology, 2011, 165(3/4) . 1024 - 1036.

Tengborg C, Galbe M, Zacchi G. Influence of enzyme loading and physical parameters on the enzymatic hydrolysis of steam

pretreated softwood [ J]. Biotechnology Progress, 2001, 17(1) . 110 - 117.

Relatively High-substrate Consistency Hydrolysis of Hydrothermal Pretreated

Jerusalem Artichoke Stalk with H,SO, Catalysis

Shen Fei"? Wang Qing' Li Yang' Li Xiujin® Hu Jinguang’
(1. College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China
2. School of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China
3. Faculty of Forestry, University of British Columbia, Vancouver V6T1Z4 , Canada)

Abstract; In order to improve the performance of saccharification of Jerusalem artichoke stalk in
bioethanol production, the hydrothermal pretreatment of stalk with H, SO, catalysis and high-substrate
consistency enzymatic hydrolysis were performed. Based on this work, the suitable pretreatment
conditions, the high substrate consistency potential and the enzymes input lowering potential were
determined. The results indicate that the suitable pretreatment should be carried out at 180°C with 2%
H,SO, catalysis, by which the hemicellulose in stalk could be completely removed. Consequently, the
maximum hydrolysis ratio of 90.0% could be achieved with 2. 0% substrate consistency, 20 FPU/g
cellulose loading and 40 CBU/g cellobiase loading. The high substrate consistency potential of pretreated
Jerusalem artichoke stalk was suggested as 12% for enzymatic hydrolysis. The cellulase and the
cellobiase input at this consistency could be lowered to 15 FPU/g and 20 CBU/g, by which the hydrolysis
ratio of 88.3% could be achieved, with only 1. 8% decrease compared with the maximum hydrolysis
ratio. Correspondingly, the cellulase and the cellobiase loading is reduced by 25% and 50% ,
respectively.

Key words: Jerusalem artichoke stalk H, SO, catalysis Hydrothermal pretreatment High-substrate

consistency  Enzymatic hydrolysis



