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AT EER T RS REEE A
WEW E ¥ F

QURASEMEYEE B 250100
QUFEFSEER HE 2500140

W F BPREEZITZAFHEEER, BAMARTR BT 95~ CTRNE
Y, B EE O C TS L H TR, REE0CTMESE & RH
FRRE., B g W4 75 60h TTLAFSE 1R 3% M Z 0, ERBEBEFHREEHAEES
BIK 1. 2% 410, MMEFFIEE Y 68.5%., MRERMEREPRN RN HEE, 7
HE—REEE T, BRR AR LR RSP 18 0%, RMANLED 50h, BT
FEHEAN BB 5 Bl 8] 0. 274 F0 2. 1%,

IHEE ERIEIEAARE, WS e-TEMEE . W fLEMLEE, PERETLE

SR AR L ET A 0. 5% ~10. SUM L0 . ITERERERGEIRE
WAL SERMTENARTYML, RO TEEARMEELIENRKE, B8
V& A AR W3 S M o = B X R A N R AR 2R T
EHAEETRENEERY?  FELLZLES, RNBLTHRERE T EMERRE
B T2 P v MR G L s B 0 S PR R I 7 7Oh I RT AR 17. 5% LI L Z Y {2
M TR R L A SRR AR P g TS B A M AT T RE T R X BT g Y Rl R R R
WHEE LM T 20t AN ENETHEEYREEREEERAR LY
e o L o- R R R R AL Y AR D B LA R B I B 3 R o R R R B
1 AT
1.1 BEEk \

Saccharomyces sp. W4 f—FRAE TS P4 S EMEE I RERF R Y, HARERT, U
TR PR W k.

1.2 E5EI

Tt T e JE BT A HTAA-081 (1 000 u/ml) # & 5% L3 5L B G A-200 (50 000 u/ml)
HI S E AR B S T SR P A TR M . T MR (S XM (50 000 u/g) IR FHES
HAEEEEWITERRAE.

1.3 E¥H
FHE R T B R ERE, 2MEERTEN 66.4%.
1.4 BEFEMIESF
il &, R E 8~10Bx, {EIE{L T WEE R E B TR A F g RS, &

HESANEESMEZEN BT,
AT 1994 4 4 F 21 AME,
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30C TFHRF %3 18h.
1.5 ERSYELFEL

170ml H 3K H 100g T KPS HIE & F 500ml WXFIAF, I 2x107%g CaCO, #0
0.15ml HTAA-081 o- 34 E§ , %FE%~WCmeﬂﬁﬁmmm,EEEl%CTﬁ
WAL 7min,
1.6 REMEE :

BALEBR AT 60°C, JH 10% HCL ¥ WO pH F 4.5~5.0, MMEE GA-200 # ik
30min,
1.7 EBRR

HEALEE S 13 30°C, I 10ml FIEIRAT AV BE AE R RO, ISR 2 B AT 280ml, 18
GUR AR EAFHIRY AR, 0 1ml MRGRE TR BRI P, SRIGTE 30°C F T R EE., SR —
SE B (AR B — R MBSk KA CO, TRF AR BIERY 2 Bk ¥ 15T BE B I R 2 4
R
1.8 ZEBHME

RERTZMRENZBMEENELETNE%.
1.9 RIEFEFESENNE

L UTE R B B, WP R R E A 3, - Rk st
BT, REERE PR S A M AR Saha A VI B A B 10ml K EEER, 10ml 25%
HCL 1 30ml KBS, £ 100 CRIEF KRS 3h, KERIAER, K58 LR
BT R AR R P R TR
1.10 BEEABMEIEANNE

F A R FoA i E R B P A A

2 HR5%

2.1 TSR o EHEE R I8 M R B 6 55w

TR TR B B, BEMBEREM RIS, FMFEREN 35%. &k
EHEN 23 M, BEETX, MERINENETITRL, 20T EErELm
BWE . o FERTRUL IE B A BB IR AE O 95°C, BB Wk 105°C , o] X FhmEEAT ik
WAL, SRL N R R RO . (DR A R R L AR, X PR O B 1K
FiE. ARFRT o ERBRINEM BRI AR RN, R158%9
B 100g FORHER DN 0. 15ml HTAA-081 o-JEHHEB A0 &8, BEMI 34 (R B AR B Ho i 0
MR, 220f 60h YA BE, W4 WHRAT LIPS 4L 18 3% i OB, Gl B X Frig i &8 1
0. 15ml & EEE U B4R, H AT 0.125ml, BiF 4~5 d BIRERE, Wa BibEA BT 4
18. 3N K ZIE ., EXHMIERET 0. 15ml Bf, MEBEHAL, U TFRE ciniEing:Sd
0.15ml,

Thomas % A PR/ ERNEKE TG ZBASES, $HT 2. 5ml WER «-F
¥ EETE 95~97 C T RUIL 400g 1%y, WAL 2 60min, FF R & B IS FREE 4 20C
Teeat ad DL EMERERTBAIE 17 1% A EdS e,
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®*1 WEE c-EHIEFNEMNSRETHRCFERRBHE W
Table 1 The effects of the amount of thermophilic x-amylase on the

fermentation capacity by Saccharemyces sp. W4

The ameunt (ml) of The loss of weight by CO; liberation (g) Ethanol  con-
thermophilic a-amy- . :
Jase per 100g of the | © 24 48 60 72 96 120 Lgg | cemration i
raw material {h . "

0.075 M 10.0 21.5 25. 0 28.0 31.0 32.0 18.3

0.10 0 14.5 23.0 27.5 30.0 32.0 18.3

0. 125 ] 18.5 28.0 31.5 32.5 ) - 1B-3

0.5 0 18. 5 30. 0 32.0 18. 3

0.175 0 19.0 29.5 32.0 18.3

2.2 BE{EHNEMNEEOE®
AR ARESRS, BAMRMENRRREL., R2ERER, ARIEHEAH
R B EEE AL T BE . 100g TR BT AIRISEALER 0 0. 25ml CHIY T 125u/e) BYEEN &
iE. Wa bR eoh R EE, AP 18 3N 8. M EB MRS T 0. 25ml i, REF
FREH G HAR . BT 0.25ml B, Xt &EEIF TG,
F2 CA-RUABIRNEHEREABNEW
Table 2 The effects of the amount of GA-glucoamylase on the

fermentation capacity by Saccharomyces sp. W4

. The amount (ml) of The luss of weight by €O, liberation {g) ¥thanol  con-
glucoamylase per \ ;
100 g of the raw 0 24 48 60 72 96 centration o w
materials (h) the mash (3%)

.10 G 15. 3 25. 8 30.3 31.3 17. 8
c. 15 0 14. 5 27.5 32.5 18.3
¢. 20 0 16.Q 28.5 32.0 18.3
0. 25 0 18.5 30. ¢ 32.0 18-3
0. 40 O IQ.D 30. ¢ 32.0 18. 3
0. 50 0 18. 0 29.5 32.5 18.3

e T Mg RH AL B R0 (XM B, 100g TE M VR DN BGR T 0. 40g (YT 200u/g) HE,
REEFEE A BRI LA TR AR B R (3R ), FFRAR A GA-200 BIER R {L B RLER
HEGE & 1F S ik R R L B e i e mg .

| =3 XM-SHLERR B ER L BN
Table 3 The effects of the amount of XM-glucoamylase on the

fermentation capacity by Saccharomyces sp. W4

The amount (g) of The loss of weight by CO; liberation (g) Ethanol  con-
glucoamylase per . .
106 g of the raw o 24 48 60 12 96 centranon n
materials (h) the mash (%)

0.1 ) 15.0 25.0 29.0 30.0 17.8

0. 2 0 14. 0 25.0 29. 5 32.0 18.3

0.3 0 16.5 26. 0 26. 5 32,0 18.3

0.4 0 19.0 28.5 32.0 18.3

EREEET NS ERSREENARLIES Y, f3iRRiEs, BhERngy
300~400u/g ¥R EE", M HEBEFEMAFEE 70h, FF A VS EZE&EE 8 F4Cl, W4 1 Ho
R EE 33. 0% M EMEIE K A 17.5%Y N 28, AW REEEH, #HEREE o
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EHEGTE 95~105 C T RMLARALIEN 5, SERLBR IR ] Bk, LR 45, JF
HA AR BERE T B 2B BER BT AR 0 L G 1 B o R 38 8 L e M T R R i ek
EEHE|MEA PRI AFER 100CEL M PE AR TR ERRTE R, ﬁ%ﬂ%*&if‘{l‘%

15, BB FRREER RS TR,
2.3 WEBRMEHNR

#HNERH— E}HLEFZ%}E 7% 5 6 7 IR
EREEE AR ARSI, 280ml
REEEFREGH 0. 9g BB EL , KB I
—HEEY. B 1 5RERKENAES 280ml
KEEHBFRPEH 0. 9g GiB B, 7 30T
T, %1f 50h BREE, W4 BT LI &
18. 9% OWF, SRS HX PRI
HRABEEEVNENER. ETHRRE
R R A B TR PR R AR R RE RN 5RO R
0.27% 3. 1% (WK 4, ERTHEEH
RCR B R P ROT R AR BB A A
1. 20680 4. 124, IR R BRI 2P I0A
— 5 B D B R R 1 (U PT A R T A R R R
B, AR R A EEE TR, |
EZTHFREEONBERE PRS2
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Fig. 1 The effect of added ammonium sulphate
on the {ermentation capacity by Saccha-
romyces sp. W4
1. In the medium with ammontum sulphate,
2. In the medium without ammonium sul-
phate.

H 4006, TER & BB B ) AR BRI P Y Volume. 25001
MMTFEFE R 68. 50, REERTH—SIFHR. S
®4 ABEBROMIER

Table 5 Some analytical results from the fermented media

. . Reducing sugar Total sugar Alccholic Cell viahility
Fermentation media () () pH concentration {%) (%)
(NH,).50, 0. 27 3.1 5 18. 9 40.0
(NH):504 1.2 4.1 S 18. 3 68. 5

2 F X
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High-concentration Ethanol Production from Cooked Corn
Starch by Using Middle-temperature Ceoking Process

Chi Zhenmin' Liu Jianguo® Xu ping!
(Department of Microbiology, Shandong University, Jinan 25010031
{Public Security Institute of Shandong, Jinan 250014)%

Abstract An improved process for high-concentration ethanol production from cooked
corn starch by Saccharomyces sp. W4 was well developed. Simultanecus cooking and lig-
uefaction of corn starch were performed by using thermophilic e-amylase at 95~105.
The mash was then saccharifled at 60°C by using high-efficiency glucoamylase. Saccha-
romyces sp. W4 could produce 18. 3% ethanol at 30°C within 60°C hours with 1. 2% re-
ducing sugar and 4. 1% total sugar remaining in the fermented mash. It is found that am-
monium sulphate could accelerate the fermentation rate. When 0. 9g of ammonium sul-
phate was added to 280 ml of the fermentation media, 18. 9% ethanol could be reached
in the mash after 50 hours of fermentation, leaving 0. 27% reducing sugar and 3. 1% to-

tal sugar in the fermented media.

Key words High-concentration ethanol fermentation, thermophilic a-araylase, high effi-

ciency glucoamylase, middle-temperature cooking process
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