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1.1 FEH

2008 4F 8 Ak B B e X KA EIF
RSB, B I NI (Ua prolifera)™
FAT K hYE 3 ~4 8, B 549, PR T 5
T ~8 h, 2R A SRR Y A ) SRR 4R,
TR GE KL
1.2 E¥

EZEE T 1770 (18 B 7 45 BE B £} Pachysolen
tannophilus CICC 1770) . 1766 ( {Rk M5 3R 22 B2 £
Candida shehatae CICC 1766) 1+ E TV i)
BRI OB B O PO 12 B, M BB ST
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(Saccharomyces cerevisiae AS 2.516) Hj_L1gHEHEKR
AR ML BEREF IwScl ( Saccharomyces cerevisiae AS
2.109) HFG/RE T K424,

1.3 BEERE

YPD R} SR B RHEE 10 g FHH K 20
g %8 20 g B8 15 g.7K 1 000 mL,121 C K
% 30 min,

Z R EFRE 3 o A 10 g,
BERHRH 3 g FHEMKS g 358 15 g.7K 1 000 mL,
121 °C K 30 min,

1.4 SLWHZE
L4.1 WEPEFRBE

IKIHUE (B 0.5 g WP TH RS,
I MA100 7K 53 %€ 4% (#8 [ Sartorius) 105 °C i
BT RIEE A EREZE KSR,

B EBRIE SR AR

BT AE : R R bR

TRAYIN5E - FE & IR ek, FREURL T 38 3
g, 7E 550 CHEIRP NIR BIEE, g2 0K
HE,

FLEFHAED 5E < B 25 T B3 20 )34 3R 43
', BEE R,

1.4.2  WEKBFMFIES LR

W £ FTWF & T B B LR W 2K 43, 80
I 7 0 ) 2 6 2 48 48 o #% IR BE (°C) (R [E]
(min) BREE (BRER S &) JEIK L (1 mL K H#A
WERTE) B Ls (5 EXRER (% 1),4
AR5 3 AT, A DNS 0058 7K S Sk
FmaEY .

R1 Ly (5') Exigitx
Tab.1 Levels of different conditions in orthogonal test

A B C D
BEE(C) Bl (min)  FRIE(%) BOKE(%)

1 30 10 1.0 2.0

2 50 40 3.0 4.5

3 70 70 5.0 7.0

4 90 100 7.0 9.5

5 110 130 9.0 12.0

1.4.3  WFE/KARRORELE 53 &

FH Waters2695 Y& AH 6,1% /% ( 35 [E Waters ) I
KRR B o FE 20 mg/mL it i L2
Vi RWE RIRE AR CEZURE . H B R e
o

1.4.4 EEREA KLz

BEE R A K E WS % k[ 11], F YPD
AHEEE IR DL F5 S1.S2 IwSel WiHk, 2 2F 4} iE 35
FREHESE 1766 1770 Ttk Rt KIS &MA
3 mL AFERK, BHARY , 4E 0.5 mL Bl
BB & 7K R 4k 5 35 5% (THZ-051 15 1R %
R, BB eI R AR, R &0 RE 28
C, % 170 t/min, %% 2 h BUEEN OD 8 (590
nm K ) , 22 H B T ZE K AR TR P R A K
%o
1.4.5 WEKRREE

B KRWHIE 08 1. 4.1 R REEK R A&
oK g , A K pH 2 6.0 224 , S U8 ¥
TERDEFENG RPN

R R T W VE : YPD WA E% 35 5L 4 A
S1.S2.IwScl B #k, 22 ZF MM 35 SR B F 1766
1770 Htk, BffaBARKHTIRG 5%, K%
el IR BE 28 °C %% 170 1/ min , 7£ 4% B ) T8 X
OB

R :FH 250 mL = %A 50 mL KAEW,
F I8 10% HyRh B INABERE B AP T, 7E 28 °C
PR 170 r/min 7Y% 6 h, % FTLHE U BIH,
WATCE KIS, (R B, A 28 CHE5R
FEEREARE3 d,
1.4.6 ZESENE

R F 6890N S AH 3% A (£ E Agilent ) Yl %€
TSR . ZEAREREH B 0.05 g Tk
Z YT 100 mL 7K H,40 CK# -4 1 h, Fi%
AP L R RS A

2 FRS0H

2.1 HEPREFHRS

SERRREIF B RS P EK A 12.4% B AR
12% ,JIGH 0. 54% ,F£F4E 15% , JK 4y 29%
2.2 ZHMAEFFEEYRKBHIZM

2 NREE B E BREE VRIK LS 4 T 5
Kot B A W TR TR K AR R B 1 AS S 0 &
B, HER2 TUEH,4 BRI B
1o BMRAR YO IR BE BR BE VREK BB ] . o,
EEEAH 90 °C 110 CRrRB M BRFEEE &S
FHAM 3 HIREEFTE VAT, P& e AL AT &
BEN31.421% , j5 555 R 28.875% , #H21X
H2.546% ,{H 110 CHEEHEEKER, BIEE
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BEFER R K, IR 90 °C Ky /K A iR B ; B (8]
N4 130 min FRCR G FH BB R B, H B
FIEHE N AELE , B[] K AT R 5 3048 SR
AR5, ELK AR AR £ %o I 1 RO BE 1 T 2 th,
AN, 100 min 4377 7E [F]# [5] &, Fr DA B 70
min Sy fe A BT ] RE T B L5 R K, S. 0% iR
Wk BE B B K H 2 2. 0% 4. 5% 7. 0% [k
IKEEFFHEWA, BT /5 7 2 Kk

45 ,2.0% $oRH B B FAL TR R (B0 & BAR, W e
BFEC,7. 0% $obH B BAME & B R HE R &
K HEALRIRAR , 45675 JRIEE 4. 5% HIRLK E .

L5 BRI, B 20 RE K A S5 9 90 °C, 70
min,5% WiER,4. 5% FK H o

TEEERIER 3, @& H KK MS 3
T F K5, 76 a =0. 01 Fl a =0. 05 B (FEEHE
W IRBE AR B

R2 WEKBEXXKER
Tab.2 Results of the orthogonal test for Ulva prolifera biomass hydrlysis

il A B o D b (%)
1 1 1 1 1 0
2 1 2 2 2 0.094
3 1 3 3 3 0.103
4 1 4 4 4 0.919
5 1 5 5 5 0.736
6 2 1 2 3 1.269
7 2 2 3 4 1.012
8 2 3 4 5 0.875
9 2 4 5 1 1.526
10 2 5 1 2 1.917
11 3 1 3 5 1.453
12 3 2 4 1 5.564
13 3 3 5 2 6.123
14 3 4 1 3 1.590
15 3 5 2 4 3.570
16 4 1 4 2 13.366
17 4 2 5 3 20.482
18 4 3 1 4 6.029
19 4 4 2 5 15.220
20 4 5 3 1 28.875
21 5 1 5 4 17.156
22 5 2 1 5 11.713
23 5 3 2 1 30.465
24 5 4 3 2 31.421
25 5 5 4 3 25.958
R, 0.370 6.649 4.250 13.286
R, 1.320 7.773 10.124 10.584
R; 3.660 8.719 12.573 9. 880
Ry 16.794 10.135 9.336 5.737
R; 23.343 12.211 9.205 5.99
R 22.973 5.562 8.323 7.549
*3 HEKBERIBHESH
Tab.3 Vatiance analysis for Ulva prolifera biomass hydrlysis
5ES SS af F Fo.o1 BN
A 2141.932 4 28.949 7.010 *
B 93.328 4 1.261 7.010
C 183.497 4 2.480 7.010
D 206.283 4 2.788 7.010
R 147.98 8

e« BARBHEREF(P<0.01),
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2.3 HEKBEEHSTNE
WAHEIE ST AR B, B S BUK ARG,
HOK R 3 25 A 0 20 R0 FARE (&
1) JFHEEFE VR HBEEMEINE., K4
Bl SR AIAE BB R EL 2 3 1.71 ¢ 1,29
1.00,
1207
100
80f

60 2

HL K /mV
w
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o

2 4 6 8 10 12
i 1] /min
E1 #EMBKBELEEEBESNER
Fig.1 Chromatography analysis of
monosaccharides Ulva prolifera

in hydrolysate with sulphuric acid
L. BZERE s 2. KMl 3. H%IHE

2.4 BEBREABRPEKBESRELER
i8] B8 =

SRR TEF B /KR P A Kt 2R LA 2,
ME2 ATLLEH, ZERE 28 C . % # 170 1/min
ZM T ,81.82 . IwScl 7E0 ~8 h A FAKAEH,
8 ~18 h fb TxIE A HA,18 h U5 THE#,
I EPESS 18 h SRR TR 8] ;1766 B FPTE

0~12 h AL FA KT, 12 ~22 h &b T X %A
K#,22 h LUGAE FARRUE A, 2656 22 h ARE L
BERFIE] ;1770 BFHTE O ~ 14 h AbFA KB,
14 ~24 h b FXBAEKE, 24 h DU FRZE
B, 1656 24 h W RA S BERT[E] .

481216 20 24 28 32 36
if /b

B2 BESEREKERPEREE
Fig.2 Growth curves of different yeasts
in hydrolysates

2.5 AEXBE Y KEREZBENZIE

VB KRR BERT BB A& &R 39.73
g/L, ik By 18. 26 o/ L, AMEHR By
8.90 g/L, RZWEIREE N 12.55 o/L REEZE )G,
B IR B A R AR 2=
PR RS R ILE 4, KhEBSRERAE
1.4 ~2.1 g/L, AIL S2 P=Z. BB, 58 2. 1
&/L, TR ERERAL N 2. 38 o/L, A EH A 2
B, ik 87% , W AE 7= 5 B 26% , S1.S2 H
IwScl FZF MW, AR FHAR. 1770 1
1766 B w] ] F #2005 th i A ARE , B K R
RBEREAR T 52%

R4 RBEREREBRTEEEE(EERE AE REE) RZESE

Tab.4 Concentration of total reducing sugar, monosaccharide ( cglucose, xylose and rhamnose)

and ethanol in fermentation broth

B MR (/L) WA (/L) A#(g/L) MZHE (o/L) ZEE(g/L) BRI A (% )
1770 23.25 7.32 4.57 12.55 1.4 60
1766 2.77 7.28 4.31 12.54 1.5 60
s1 21.75 3.74 9.93 12.55 1.4 80
2 20.19 2.38 9.92 12.55 2.1 87
TwSel 21.53 3.41 9.92 12,55 1.5 81
3 e R AT EAARRR B SHEYERZRILK

3.1 HEKBEERGERRTERKBELER
WER—FI RGP EE, i A N R

PRAAAE ARG 5 o B IR AT, T 5 1

WE PSR 15% , BB NFRER R4

i, SRS TR, — K AR A TR 4 4 25 i
AR Ny 50% , 5 FABRYK BEVEFE 3% ~9% , IR
7E 120 C ~220 °C Z [a], i ] K B H/ N
T K AR 2 OB AL R N 30% , 156 7 5% HilR , 72
90 C & F 7k fi% 70 min B AT, i E S 47, HH
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WEPEAEAR 12%  BKRNEARGEMEE  SEXH:

39 5 e AN 2 1) A R R S IR
3.2 HELABERRE

MEA KRB RRE,S1.52  IwSel EE A
AHERE, 2 MR/ HEE 4 g
30% , B] I E X RO 7K AR YA B 56 9 L A A
Mt 327 . 17701766 7% 1 A ARE 2 BEFI L, 9
HAEAWA R T oA R T , VR ae 4™
H R A TwSc L [R] SF8 AOTES , B A E AT T
AW B AR AR H R , IE4F AT RLSR AN B B b
MR R 7= 8 B B9S2 JT TH 6 I A A R
15.88 /L, it FAE=TEA 8. 12 o/L, LR &
K21 /LR RN 26% . 01550 5 E
ATREAR LR LA : G, W E R A R
SO AE B LR, 5 BB AR i N SR RRAL
LR T o0 bl B A B 5 . HOR, W
BROK AR SR AL 0 v & R R R AR, BT
TEBRYEIN ST 1] DU /K T2 BOBREE 1 5358 R 2R A5
P, DATIT 900 4 £ e Pl I < B L 8 0 79 L R
Jou SR 55, AR MO TS 0, S AT 30 , el B
il A B B R B A L R O ) A Y A A AR
FAVST S RS RIS B AT K VR R M AL T e B
BUKRJG I Ca(OH), s~ 2/ MK T —
Lot i R, (5% B W) = 7E R 4 1 72 R A5 2
5, R E N A EYRL AP EE, N

EMEBSR, BE  WEHSERNSEAR S

BULLRE A A A, T EL 7K A 2 R SR R 2R 2,
LA RE N A BT, £ E W E AL RES
W A SRR PB R o ANt NGB At mT LA
i, AR TE LG B ST RE X R A S2 3k
Tt , 15 2 e 58 I R AL B AR, FHAH DL — 2 1L
ilF) 1766 TEwk, 385 AR KA H R, MEE S
BETR R SRR R
3.3 HELEBHNEZENESN

WrER Eig B EEY PRV EERR
RIZHTBER, MR MK IRAK P AT AR 38T 1
iE ,2009 FLEVLIFAE TRIRNA R 2] 100 km 135K
bR IR , A3 AT AR 6 550 km” , 7 35
AL 42 km® I HAA G B0 st B4,
WEBBAMITAIJLE M, RIA KRR
HE, B T ILT M, 7 LUG B SERH, X
A W UM PR R R SR AN AR5 o
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Effect of preparing alcohol with green tide algae biomass by acid hydrolysis

ZHANG Wei-te' , SHI Xu', OU Jie?, LI Bai-lin®, YANG Jian-giang’ , HU Xiang’, FANG Jian-meng’, HE
Pei-min'

(1. College of Aqua-life Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. College of Food
Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 3. North China Sea Branch of the State
Oceanic Administration, Qingdao 266033, China)

Abstract: In summer of 2008, green tides broke out in south Yellow Sea. First,the nutrition of floating algae
was analyzed and then the algae were treated by sulphuric acid for getting reducing sugar. The effects of
temperature( °C ) , treating time ( min) , sulphuric acid concentration(% ), ratio of mass weight(% ) on the
biomass hydrolyzation were studied and the hydrolysis conditions were optimized by orthogonal analysis. The
results showed that optimum conditions for floating Ulva prolifera biomass hydrolysis by sulphuric acid were 90
C of treating temperature, 70 min of treating time, 5% of sulphuric acid concentration, 4.5% of ratio of the
mass weight. Liquid chromatography analysis showed that the molar ratio of monosaccharides in hydrolyzate
were glucose 1. 71:xylose 1. 00:rhamnose 1.29. Growth curves of five yeasts (IwScl,S1,S2,1770,1766)
were drawn in order to ferment the liquid at stationary phase. The results showed that S2 was the best for
getting highest ethanol concentration with GC analysis. The ethanol concentration was 2. 1 g/L and the ethanol
conversion rate was 26% . Glucose concentration dropped from 18.26 g/L to 2.38 g/L and the utilization rate
of it was 87% . S1, S2 and IwScl mainly use glucose compared with 1770,1766 which can use both glucose
and xylose.

Key words: Ulva prolifera; ethanol; hydrolyzation; fermentation
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