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#HEEHBRKERBREETESR
1N RELEBRAT RS FREE AT

B RN AT
kR B R AL REAL

2 .Jtﬂ(:lbﬁ'\

A 82 BRI AR B B e i1 3 BREBEE, BN THBF A ML S X M KRBT EN

Sk, HEEMRSRIBEB L (Candids sp.) AS 2,121,

PG 2 BE B) (Candida gropicalis)

AS 2.637 HIP=Ii {342 BY 6} (Candida wiilis) AS 2.1180,
BE AL 1.5% R 2.0% BIF, XERGBAFENERERLPBERTEERR
A% AT R R R R R P R — R LT ZAMb At 4T S 7.5 A9 (NH,),80,, 5%

By KHJ’OJFEI 2-5% E{JR—KO Ehﬁ pH lZl 3 Hﬁo

EHRENREE KRERFEER, AS2.121

% 28—32°C,AS 2.637 ¥ 28—37°C, A5 2.1180 X 30—35C, (ERFEL KBEHEEIE, &
dipe Par Bt 7E250 BA S ARPRRIER S0 B, BMHBEGEEEER (170 #/

B 1T 28°C BE3E 40—48 /M,

AS2.121 BEBRZ RS REGHERGE, A 50%; AS2.637 AR RIR, Wk R
Ehik 50% 25495 AS 2.1180 BRRZE MRS SEARHE T BIA = BER, ) 40—45 %, HEBARE,

O e 5 p LAY HIA ¥,

S REUTREENMREN R &,
T 43 MU 7B B D £ 4 A R R
feRaF AW, FUHIER AR RS R
T =g e ERA D, GERSE
SR A, PR ph R A e (Bl S
HERAIR, FITRBECSREE AR
BB, AMEMRR R A, AT
VR 3 7 48 SR T K SR A I AR S B IR
FEER, A L{EmARREREBRIFR
R R B R H R SRR I, U
HRftaMNEEED, S E T HEREK
Be%. ASUIRERE T B B AR 57
FRH I IS o

AR i

R hARREARS,
WHE AEFBAMBEEEERBOE

f&“]o

RN EHEEEERAE £ B KK
BREEERBNEERERRE 1.5%, tMnEER
7.5%KI(NH,),50,, SRR 7 %8 KR,PO, Tﬂ%ﬁ
B2 5%MRE,BE pHs, 250 BA =AM SE
% 50 EFLEEFRRE, 15 B 30 A KE. HHESF
H#E 28°C B RIIEFY, WE B A S E
F, SRR, BT MM AR, 28°C K
RIBFEQ70 R/ 43} EESR 40 N FIR R AR
AARIRE, REAFE2 Iy 1 SBFENERE
o

PR 50 IR WA Gs MR
T, E R RIS YR, ERETE R, 105°C 4t
T 3K RE, BELL 100 BIEFMBET
BR5, HURAENSBERTEH, BRI

ExF 197652 B 12 BIEL
*HLFERAEMALFRETERER, A 3hE
& TR,
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WA 3,5~ IHEEK R RS MRS

NNEE AT RITRBRETHE: BRE: XK
=6:4:31@@ﬁ]%$ﬁ::$5§“10

MELOHAT  MENERE 10 W, H 150 AL AR
I, 37°C KB EWMET, K EFZE 100 B, B
20 B RBRAGE T EMRES Ro

g R

(—) EHmE :

BA1HkETERSMOUELEE. ™
R, DU RETI B A — BB R 5
(Saccharomyces cerevisiae)3k 40 ¥k B 17
HESATRE4ET 8 i, AiiELE
815 ¥, BB (Georrichum candidum) 3
B, HALEE DK ER (Debaryomyces
mandshuricus) 2 BRI R =#BBETIREM L
HIB 2288 (Candida sp.) %3k 82 ¥, %
XL R R R A K R R TS TR

RIRE T T 2uvlis. A& A
Hit th — o= RS RIBEET TR (I
# 1o

Qo oo
O o o .
O OOOi

H ﬁci.éé%s.;%iz‘%
Ao " ER
i 'R

BB o

B 1R S TR
RYE BB AR A AR I M (B 1),
IEMH MRS R A B IR AFARE, WIKBREE
Frigrybiie SRRy 1.35—1.75%, Hi

%1 ENENRKNYDEWENIER

\\\\\ m 1 o= n o=
=S ¢ Sl T el T e
AS2,121 Candida sp. 0,91 45.5 0.79 52.6
A5 2.637 Candida tropicaalis 0.82 41.0 0.77 51.4
AS 2.1376 Candida tropicaalis 0.81 40.5 0.70 46.7
As2.281 Candida utilis 0, 64 32.0 0.63 42.0
AS2.1180 Candida wtilis 0.69 34.5 0.63 42.0
AS52.33 Debaryomyees mandihuricus 0.79 39.5 0.54 36.0
AS2.498 Geotrichum candidum 0.71 35.5 0.56 37.4
AS2.,1035 Geotrichum candidam 0.70 35.0 0.64 42.6
AS2.1042 Saccharomyces cerevisiae 0.69 34.5 0.49 32.7
AS52.1190 Saccharomyces cerevisiac 0,63 31.5 0.44 29.4
AS82.270 Torulopsis eandida 0.91 45.5 0.65 43.4

*oERRK 15 ne

ATEMME 1000 7 AEEER 1000 &5
HE 20 3 5%
(NH.,):50, 23 1.125 %
KH;PO, 135 0.75 35
RE 0 0,375 7
28°C HERRIREEE 8N 00K
100
" R R A R ¢ =TT
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DB R 0 =, E R EA BB AR, 254
0.5% , A RMEBHIMRIGEE. BEREK
REN 3—4%, TERMNTHERE, H
fokE L Ep R A rh A e TR, &
G4 R K RS R AT LT =R
BERE, ALRLIERB LA F—EBE
IR, Rt HERATREENE™ R
AR MNERE TR AEEREN
T S EmELMEBEE N AL K,
S2ifmk, RHERREENEL B AS
2.121 fEst—H W5, AR/,
mRFREANERBLEE AS 2.1180
TRV BefE AS 2.637 FITHISEARE
.

(=) WREXM AS2.121 £kIED

FRERBRKBEREBERS MK, H
SR EE —BTE 3—4% 2, X T
WIEAFH, BTHSERRARKREY
AEEZ 4N, A T REH AR R AR RN,
BRENERA N EEEME YRS
&, MEBLE= EABRBERRN L D,
RIREERE (WLF 2), BARLL 3% Bk
EREmEES, BEMEEEE, RER
B, MEERFARD=RUE. R, ¥

R R HR AR, R A, 0.5 % FEVRBEN =

Hu3570% L L, 5 Singh™ FEREES
AR PR TR 2 3Bl (EARIREE
XA, BMFIRRER, Hik, BI1EA

2 WMEREMAS2ZZI E KW E W
BRE(%) | mENEchD | JHETE HR(%) AT pH P %(%)
(E/100%F) ° ©
0.5 24 .38 0.04 4,7 76.0
1.0 24 0.57 0.08 4.3 57.0
2.0 24 0.46 0,40 4.0 23.0
3.0 24 0.44 1.62 4,2 14.7
4.0 24 0.35 3,19 4.3 8.8
0.5 48 0.38 0 4.8 76.0
1.0 48 0.67 0.02 4.4 67.0
2.0 48 0.90 0.08 4.1 45.0
3.0 48 0.97 0.20 4.1 32.4
4.0 48 0.82 0.46 4.2 20.5
0.5 72 0.32 [¥] 4.8 64.0
1.0 72 .39 0.03 1.6 59.0
2.0 72 0.99 0.09 1.4 49,5
3.0 72 1.10 0.18 4.1 36.6
4.0 72 1.18 0.28 4.2 2948

1—2% KIREIRIE, RIRERE]S0% £AM
7R, LEERBEE N T YR

(=) RN SRERBR

B TR R bk BRI B BE R A
Pt , BB B B o B FR G 9 B 3R 2, LA
BRRENAR, BT EAnEEY
MIRERAR. SRS B e
EAGAEM. HERMKERINT,

BEHMPEA 08— 1% AT REREE
xf BERR AR KRR, WM ABER AR
SREFEVRNAERNEE, ABRT
THRIFENE, RREREK 3, As 221
A AS2.1180 MR —EW N, BESE
FE 0.075 % LT TR, ifu 24 fRiE & B3
B, A B R A A MG E M RS &
BRI, B TERRERK, AEREE
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3% 0.3% B, % AS2.121 JLSEAIHNE,
BHESBAT 3%, MBS AS2.637
RIE T, A M BB EEN AR
HRERTH, METHENREE, FEE
réy 0.8—1% BEEELT, 15% [EEMREHE

& 0.12—0.15% HUMREE gk, BER =D
BB —E B EERTREWIRD
ReNis FRSZBRILFHES , BRI RN
BERBEZE1.5% 8 2%, L ZHRBEEN B
H"J%nﬁ]o

I MESTEBIEKIENR

As2.121 AS2.637 AS2.1180
TE | MY¥g4% BETE |EYO0% | BETE | EYELE

/10083 (%) |(E/100EFAD (%) ((R/I0RFH)Y (%)

100 0.71 100 0.51 100

100 0.53 74.6 G.51 160

100 0.47 66.2 0.52 102
0.1 0,47 82.5 0.42 59.1 0.43 84.3
0.2 0.28 49.2 0.37 52.1 0.44 86.4
0.3 0.03 5.3 0.30 42.2 0.40 78,5
0.5 0.01 1.8 0.20 29.6 0.0 il.s

(@) pH X B¥REENHER

F NaOH 5§ HCL $§34 3% 26 R B i i
pH 73 B2 3.4,4.5.5.5.5.6, 7, 8, KH
foi pHAR A 28 (LR, {2 pH7 RIS 25 W43 51
B2 pH6.5 1 6.9 SUREE L (A 2)8H7,
As2.121 F¥h pH T 4.5 NI=REIK,
pH5 DL L 7= RRE AT 18 00, (HWE L /DN, BRO5
Bk pH HaEFth 46 pHS 7ecfr, TTRLRH
pH5 TR B e AS2.637 2 pHA—6

S0

1] b ] 1 i L. 1
3 4 5 6 7 8
'pH
o—0 AS2121 =—=a ASZ637 &—o AS2.1180

B2 pHMNER:KMEM

BAF, pH BRG0P iR, X m g G i
FRERT pH &7 %0 AS2.1180 4 2 pH4
LR R BT, Bria = Erkess]
F Rl oH5 fENE oHe  #5 & BE L IR
[A) pH AR T 4 I, Rl 1% pHo

(&) RENBGERAOT®E

AT IRSENEKRIESERNEER
K RNEMEET MR, ETFAR
FERARER, MZHEEE KR, 43 E

{1
R-
—~ .
5 s
B 6 ¢
i
b o
=
1L
2
L . 1 L
25 30 35 40 (°0)
AR

0—-0A52121 #—8A52657 o—oAS2]I0

B3 BENEEELNER
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4, XL EEEEREHEELS
(B 3), AS2.121 MUBEERAT Y 28—32°C,
35C K EARTEOAERK,37C N ERE
EHEETIHRE D, HEERRS, BHEND
W4k, AS2.1180 HlREIRE 430—35°C,
CHEALE KB, BAET, #iL35C
EETEEE; AS 2637 WERARE N
28—-37C.

(77) BRERNzE

AS2.121 rBULL I SR SEMEESE

36 48 60 72

RO ()

o—e jigf o—opH

24
Dm0 VY

A4 AS2.121 HEFE FHEE)

40

=5 (25)

20

103

1

60

1
24

0 12 36 48
1 AEb M ()
Gp o o—a il o---opll

B5 AS2.121 A g AR SiEgE)

FREE (25)

SR (%)

&, B AR REREET 8T 32084
R4, 5) 15, TS8E5FE 2% Bk
FEYRATETE 48 N, TS E
L.5% YRR A R 40 /Nt —iEN R
HRERETREG, pd [MAR, £KBE
ElE, [ SEEAREAR B EEN
AR, DL THRABRRA4 £ X
HigEIF, pH 1C 4.5 ERE R D IR 5 I,
N SIEFEAME SRR B 4 &R,
pH 1A 6.7 AW A s, AS2.1180
R AS2.637 7£ 1.5% BRIt B
40/N A i R, AS 2.637 HE
RN R, PR TEE, AS
2.1180 HrJEf RIS ¥, /14 s 4T
FRECEG 7)o X L AR SR
WsEFBH B R ra), T ELAy A B i
HesRiR UL RIS, RIERAEIERS
pH [EIFHRT, = IERE A R b, 525 5%
Il e AR —T ARk 4 &URI , pH
TR, RBEREES 45 WA, 2 oH
'Fl’i'zi\' 4 I, el T T ek T e
pH, 'Sk i R R
FENA YR R E PRV 8 & 4
T, B (AIE 6 KCJiNa] , pH 38 {EUhN,
' B FE TR pH o
I

AT RENS 725 PRI 7 4k K
FPRERE IR BT P AR 0 B I, R ITRE
B AR, BT8R EN
FEfE) R0 & R R IR O B BRI
BE L) (Torulopsis candida) ™, ¥FE
I, HEOIRIEERE AS2.270 =R
L 50%, B8 E REEIRE,
RRFE A R LHEFERERR
P ASUZE N RIS, RE
IR EERIKAG 25—28°C,30°C AR K
BTG, MERERE K

5.0
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0.59
10 B~
] 12 24 36 48 &0 72
Ky FRws ) (bag)
oo PR e Fihy o—opll
M6 AS2.637 A zh&k(l SHFHE)
S0t 20

10k

3!0 48 o0’
5 Fem ] (/Ad )

—o pH

NE
o FH e A

B7 ASZ.LIS0 A KA SHHRE)

BEg, 37°C WAL Ko LA SRR
Yo ELaXin~g, HitXKRE~EH
Ao

SER, PIRR—ERER 25
ReLBE B AS2.121, 8k IRBERBE,
PR, A RaE R B R, dH R
F—ERHRDURE, NN B R A Z KA
WL, B —HBEaEFE R HER.

RN, RITHLYER, B

72

W (92)

BRI TR R
i, X E—rERAEZENE A
RAr-leiR B g™ 0 B, 18
BRI RET ARl Raes
B, FUBRMBEE T X WAE
FITRE.  IREEIRET A, BT
ARG REBETES TRITHEZN
Gk, VAT AS2.637, ZRiAT ™
RIESO% KH, ZEERERLDE
Bo M= aitite sk
PERIA, RN 40% G, H
fi—kk AS2.1180 A7HF FEE A K
45% , R ARSLAE, TR B T
AR pH OS2, ATTFTEA et
LR RS =R

BTUUERECE, BAIRIER
MR A e 214 40 #% , {H =S AR I%
X 12—38% , LNy =R BRI
EERE AS2.1042 1 AS2.1190, 5%
PR, wnAamsiht, M nEX
¥, BUHB SR, AR /R
B, e BRIt ], I Ea =SS W R
36% , PANHRTGL39%, AR
TR AR s &
Fy/ R BTG, MR EMR
RIEE M, G S B o SR B I DU
B, R R el AR R B
DU S EER &R A ERESR
Es ) BRI (B ERAR, X
P FE KRB IR R S AR
Mo

g F B K
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YEAST PRODUCTION FROM CELLULASE HYDROLYZED
FURFURAL INDUSTRIAL WASTE II. CONDITIONS
FOR THE CULTIVATION OF YEAST

Cellulase Research Group, Institute of Microbiology, Academia Sinica and

The Beijing Toilet Chemiecals, Second Factory

(Beijing)

Three wveast straing eapable of better
using the hydrolysate were screened out
of 82 strains representing different genera
and speecies. They are Candida sp. AS
2121, C. tropicalis AS 2.637 and C.utilis
AS 21180,

The hydrolysate with original con-
centration of 3—4% reducing sugar was
harmful to the yeast growth due to the
presence of some toxic substances (e.g.
furfural) at high concentration. So it
was essential to dilute the hydrolysate to
a concentration of about 1.5--2.0% re-
ducing sugar.

{NIL),S0,, KILIPO, and urea should
be added to the hydrolysate in a quan-

tity of 7.5%, 5% and 2.5% of hydroly-
gale-sugar eontent respectively. Hach of
250 ml. Erlenmeyer’s flagk wag filled
with 50 ml. of medium, after inoculation,
inecubated on rotory shaker (170r.p.m.)
for 4048 hrs, The optimal temperature
was 28—32°C for AS 2,121, 28--37°C
for AS 2.637, and 30—35°C for AS 2.1180
respectively. The optimal pH was 5.

Strain AS 2.121 gave the high-stable
vield usually up to 50%. AS 2,637 was
more themo-stable and after gave a high
yield too about 50%. The unstability of
the AS 2,1180 yield (40—45%) may be
due to the pH fluetuativn in medium
during fermentation period.
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