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TAH D KFIRRIEI & IV TR O RGBS T 2 BI1CiE & 57 Oy MR T
&Hhm&&kv.L#éﬁﬁ%%ﬁmmmu%ﬁﬂﬁG%@%ﬁ&Té:aﬁwmmﬁ6h1%
Dy LICHDTHINAERAEE DD 1T cell free extract 2MEFITRECHIUT X b BRI
BEHEIN5D.

%®52cﬂfmewﬂ%t@&%Km0§®ia%%ﬂﬁﬁ%b&hb,?&b%ﬁmw%ﬁ
OB I T, T OB & BB 5 & 313 ARB D B A bdhssmBa g kb - L C HEEINh
H. TODZEFDHTICDOWTH DARBY 0 GODDARDM (1950) H% Myrothecium verrucaria G,
¥ 72 STouT K U' KOFFLER® (1951) (% Penicillium chrysogenum ZDOWTEEDTE b, ¥ 7 Rhizopus
DIFRFBECEE L T WaksMaN ¥ FosTER®™ (1939) 4, T %%, cell free extract CiL
C DR B LIS CREBOMITZFT 5 & L 23Sk 5.

EHBI NS OHMH G Rhizopus DY FEFERE% cell free extract FWCTHgERA L L,

AT I\ T cell free extract DTG F 0, Z DM O TIAE L ek B A S
5.
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1) BEHRROE#ES

PR IS 58I X > T4 X 2= Rhizopus oryzae CETA5—HY Thb.

HARESHUL 7L = —~ x5 9, NH,H_PO, 0.2 %, KC10.05%, MgSO,-7H.0 0.05 %, K HPO,
0.1%, FeSO:-7H.0 0.001% 72Bich, Ak LT SRICERE 25% ZEMmLE b D%
Fiv 7z,

ENPRDRPINC I LFH R 100 ml % 300ml =45 7 5 A=t A, 15 Ibs. 15 53 RRviifs
CaCO; % 05% i & 5z, RACHALCHAE LAl 2 5600, 18 BoRY Sk L, Wil
T30 FEH kfe (M0 FEAL/4Y) i Uie. HEGREEL 30C. Bk T, HWiRiLxy 72 Lotk
ORBK TGN, Xy F = [ CHEMAETRINCIA L .

2) Cell free extract mFghly:

cell free extract & U CI45BI7REt O\ 2 & 0 LEDIBINEEKE + D 3 ~ 10 ££ B 0.03 M
phosphate buffer (pH 6.8) & k&% L7:2i% 343 glass homogenizer WEREL, 600 X g ©
10 53 oo B, =D R A Hv 1.
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3) Cell free extract i X %FLARE L

K GHiL cell free extract, 7 /b= —X %0 phosphate buffer (pH 6.8) nbish, Fia
B s U ORI A R A Lic. oD O PEEE T BB R O TR L e, KBRS DSBS
mﬁv,w%mmﬁ%Kﬁok.ﬂﬁmﬁfmzﬁ7iznmxnﬁ%%kf,itﬁﬁmtm
Thunberg %% FVIEE Mk L. WS o#aicd, chloramphenicol % 1 H401 O
AT CHEBE TR B\ 1.

4) ERFE

AR BARKER RO SUMMERSON® O /jic Lizavey, RO R HANES® 717
Wi,

£ B & R

1) BERMER & TR A AR & OBAMR

Hitk# 0.03 M phosphate buffer (pH6.8) & 3tiZ homogenizer T Fffia BIZ L CHEREL,
FhanbiEshnts cell free extract % FWCILER LR iE 2 3B L7 AR Table 1 DB T
HD.

Table 1. Effect of homogenization time on lactic acid formation with
cell free extract

Expt. No Homogenization time ’ Glucose consumed \ Lactic acid formed \ Conversion
B (min.) | (mM) 1 (mM) l (%)
{ 1 i
R 1 | 0.48 | 0.62 \ 64.6
L 3 ‘ 2.33 ‘ 2.89 | 62.0
| 5 | 2.04 \ 2.13 1 52.2
| 7 1 1.98 | 2.01 | 50.8
| 1 1.26 0.55 | 21.8
g | 3 2.18 3.78 \ 86.7
5 0.27 0.08 | 14.8

7 0.06 0.0 | 41.6

Reaction mixture contained 0.3 mmoles phosphate buffer at pH 6.8, 50 mg glucose, and
cell free extract in a total volume of 10 ml.  Extract was prepared in the presence of
0.03 M phosphate buffer at pH 6.8 from 4 gm of intact cell in Expt. 1 and 0.38gm in
Expt. 2 respectively. Incubated aerobically for 20 hours at 30°C.

ﬁ%ﬁk%%@%ﬁ,%ﬂﬁmiofﬁkb%bvmﬁﬁ%%ﬂéﬁ,hmmymRr®%%%
wroThiEs SO bR, L LA el R iR T D % LR A R
L R OLBERNHD b D, & OF107°M cysteine AN [ COREFRO TR BT,
¥ SRR TR WSO BRSO 01OV T a0 WO A R AR D
Bifehote. Table 1 OfkHA b LIS OSERULFHRH 3 A2 @A L7e.

i 3 SRR cell free extract %Hﬁb\f:fiﬁﬁ‘?&@é%%’:%iﬂﬂ}ﬁbf:?ﬁl{f%.‘:ﬁifj%ﬁﬁ 1 10ml X4
v 107 mg, EB2¢ 10ml 24y 82mg ThoIc.

2) JEFuE:> phosphate buffer D¥REE D 88

glass homogenizer “CHEfEd % & & ® phosphate buffer (pH 6.8) DEFEEEL, RIGHDOE
ﬁ%%@%®ﬁﬁkWgﬁb(ﬂ@ﬁﬁ%%ﬂ%bh%%m’hMeztﬁ?ﬁbﬁ%&
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Table 2. Effect of the phosphate buffer concentration in homogenization and
reaction on lactic acid formation with cell free extract
Phosphate buffer Glucose consumed [\ Lactic acid formed Conversion
concentration (M) (mM) ‘ (mM) (%)
0.003 1.58 \ 2.15 i 68.0
0.03 2.18 | 3.78 86.7
0.3 ’ 0.16 " 0.15 46.9

J

Conditions are similar to Table 1 except that extract was prepared from 0.38 gm of
intact cell in the presence of the respective concentration of phosphate buffer and
the reaction was carried out in the identical concentration of phosphate buffer with
that in homogenization.

Table 2 »'5 0.03 M phosphate buffer 2\EE TH D & & NI, T DPEFE MR
KT D7, F Tl RS O b A 50 D 20 ERMRR T 0.003 M phosphate buffer (pH 6.8)
PAEF L, SHEOBEE 722 1z #iHu Table 3 @4 TH L.

Table 3. Effect of phosphate buffer concentration in reaction mixture on
lactic acid formation with cell free extract

Phosphate buffer ¥ Glucose consumed 1 Lactic acid formed ’ Conversion

concentration (M) | (mM) l (mM) \ (%)
0.003 \ 4.45 | 4.9 | 55.1
0.03 5.65 ! 5.3 \ 46.9
0.3 3.75 | 2.2 ‘ 29.3
3.0 2.90 ‘ 1.3 \ 22.4

Conditions are similar to Table 1 except the phosphate buffer concentration in reaction
mixture and that extract was prepared from 4gm of intact cell in the presence of
0.003 M phoshate buffer.

Table 2 J20% 3 % 5L% & phosphate buffer o EED BT HERHRE X D I RISFRHC R VW EHEZ
Lo rpviskEs.  Table 2 J708 3 DR B LIS OB IT T & K GIC S 0.03M phosphate
buffer Z{EMHT 52 & & L1z,

3) JhiEhC X AAEMEAL

WRME#% & chloramphenicol MO T 2R B OUKERIC R FE R 24 R ek o FLER A AkHE
Ze M35 & Table 4 DD THS.

Table 4. Stability of cell free extract

Conditi I Glucose consumed Lactic acid formed Conversion
ondition | (mM) (mM) (%)
Control | 3.95 ] 4.78 60.5
94 hrs, at 5°C | 3.05 | 2.44 40.0
24 hrs, at room 0.28 l 0.04 7.1
. i . .
|

temperature (about 25°C)

Conditions are similar to Table 1 except

intact cell.

that extract was prepared from 4gm of
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Flebb 25°C HiEET 24 B AENC X 5495 T BEE T 5%, KED [ COHE T 4 LR
ERREE e VB L WA T Lt adnns.

4) Cell free extract OISR

cell free extract % 80,000 X g TS HEL THIBES & FERICA S, BiZILHEO 0.03 M
phosphate buffer Ti##%, 0.03 M phosphate buffer (%L TR RiES SR L 7.

Table 5. Lactic acid formation with the ultracentrifuged sediment of cell

free extract

Enzyme Addition | e factie ™4 | conversion
) (mi) (%)
P | — ! 1.68 0.16 48
, . MgCl, ‘ 4.24 | 1.95 23.0
” DPN 6.50 j 1.90 14.6
” } Pyruvic acid 1.84 | 0.28 7.7
" . MgCl, + DPN | 6.68 | 2.82 21.1
" | MgCl, + pyruvic acid | 4.60 : 2.19 27.1
’ | DPN + pyruvic acid | 6.39 | 3.13 245
" . MgCl, + pyruvic acid + DPN 6.62 9.59 72.4
P | MgCl, + malic acid + DPN \ 5.37 | 8.03 74.8
P+S | — 6.00 | 7.60 63.3
S | — 0.72 | 0.00 0.0
gfgafcrtee ! - 1 8.24 11.59 70.3

Concentration of the reaction mixture; phosphate buffer (pH6.8), 0.03 M; glucose, 0.59;;
DPN, 5mg 95; MgCl;-5H,0, 5X10-*M; pyruvic, 5X10—M and malic acid, 5 x10-4M.
Total volume: 10ml. Each enzyme solution corresponded in quantity to the extract
prepared from 8 gm of intact cell. P and S are sediment and supernatant respectively
centrifuged for 30 minutes at 80,000 g. Incubated aerobically for 20 hours at 30°C.

Table 5 7 b2 & 5 ICHIEERASUL EEWIS G CRALBR A BIITEA LA LR bR
PN DA XD TXAEREED HHFT 5. X561 W4 Me cofactor & LT MgCl., dipho.
sphopyridine nucleotide (DPN), pyruvic acid ®i¥ malic acid # 35 & cell free ex-
tract & FIFRRED FLRAEEDGED DR DAY, 4 2« PIEUZ T O Yo Cl i (540

Table 6. Lactic acid formation with the dialyzed extract
Glucose Lactic acid .

Erllzytfyne Addition consumed formed Conversion

solution (mM) (mM) (%)
Dialyzed ext. — 0.40 ‘ 0.00 0.0
Dialyzed ext. MgCls 4 DPN + malic acid 5.70 ; 7.24 63.5
Cell free — 9.22 | 11.12 60.3
extract ‘

Conditions are similar to Table 5.

Dialysis was carried out against distilled water for 24 hours at 5°C.
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e\ & & Snofc. pyruvic acid, malic acid 725k cell free extract “Ci3(¥ 1mole: 1 mole
DEEGTLREREAD D 3, = OERTIIRME AV ERABTALEO 1/16 LI ThILTF
ThHDHDT, B Sparker & LCHRYDOTWBDTHSS. i cell free extract ZkKEHNT
24 F5TH 0K LTI, £ OB RO phosphate buffer MEs 4 HZsHE D Z AT L 1o
WIZOWTHFER A H LI, FOfEHEIL Table 6 O h TRIL h =& DHALT cell free extract
DIEHICETED LR S = &k foTe.

£ ®

LERORHUL Rhizopus oryzae @3 5 —#o B cell free extract HHINIRENE & 12T
CHCE TGRS ILRR D BT 5 2 T h DO Th D, Lavh S ORMD TALETH D,
PR X DT IS XD CH BB CRETH LD TESD. L L ZOLOOLRE KRN cell
free extract TXZH, X512 80,000 X g 30 5[ O30S EETIE SN 5 IILERS (particle)
& MgCl.,, DPN, pyruvic acid (3% malic acid) O34 FICHHIND = 2L - OO DIER
AR AR T 5 LIS Th S 5. RAMCHIEIC X 29Ik 2 0 particle & B 4o
CMHTHD LB NEBEM IR X icEbh b,

cell free extract & X % FLERLERAHF-SHLUE FICORIED BN, SN Z L =2 — LDV
ROALFED BRI Z LIX OO OMIFRERIC X 5, 2L growing culture isit 5 Wik
RSO MAIETED LN D LW SR (WAKSMAN 45,00 37 & 10 gy 48 7 fanhegJ-
53D THD, ZOAMERCBECHENBO THELEHEL LD 2T TH0OTHD.

¥ /= particle & X AHBBERIMED cofactor DILFE ¢ pyruvic acid % 7213 malic acid
WEDTEIND Z LRI N OBREZ AR (Co F oK BREK 7208 + ) B4 Bl
Pe) MEREL GDLZ LR TR TELDTHS. TTI Co Frrsy AN &0
DARAEFRITH L T HEENCTOVTIL CARSON 0D HEJE 41D 34 LT\ 5.

35 5]

Rhizopus oryzae /&3 % —#H D cell free extract (XHHIFDREM & 12 F U IRE CH-ZH
R A BT D L HIABC LI, LA L 2 ORI TR T, FRAC L 2ThFD
AR U, SR T 24 R CHRA K BARKIEL, k& (5C) ThHiFEMHoNn h LK
BB BRI

Z® cell free extract (% 80,000 X g 30 53 D FWLDEEC X T, WS FERICSMT
HHs, EIUIFERMAKCH LB T2 &, LRAERELRE R B0%, BOSMED TIsERs & 71t
BT MgCl, DPN K¢ pyruvic acid # 7zi% malic acid %Mz % & JEMAHEHE IR D
CewHD, LT ORGSR T SR particle & cofactor 2B L THRD = L 2D
ML,
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Resumé

A cell free extract from a strain of Rhizopus oryzae was found to produce lactic
acid aerobically as much as the resting cell. But this system was extremely labile,
varying the activity according to the preparing conditions, and was almost inactiva-
ted by keeping for 24 hours at a room temperature (about 25°C). The activity
decreased fairly even at 5°C in a refrigerator.

When the cell free extract was centrifuged for 30 minutes at 80,000 X g or was
dialyzed against distilled water, the precipitate or the dialyzed extract lost the lactic
acid forming capacity, but was recovered by the simultaneous addition of MgCl,,
DPN, and pyruvic acid or malic acid. Thus the presence of particle bound system
which carries out the reactions by the aid of the cofactors was demonstrated.



