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Table 1 Purification of L-rhamnose isomerase from E. Coli
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Ammonium sulfate fraction 80.8 29.5
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Fig. 2 The effect of L-rhamnose concentration on the reaction rate
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Table 2 The effect of various compounds on the reaction rate

of L-rhamnose isomerase

Additions Concentration Inhibition
M %
Mg+ 1x10-2 30
Mg++ 5x10-3 0
Fe++ 5x10-3 88
Fet+ 1%x10-3 67
Cot++ 5x10-3 53
Cot+ 1x10-3 44
Ni++ 5x10-3 58
Cut+ 2x10-3 70
Znt+ 1x10-3 56
PCMB 1x10-3 67
PCMB 1x10-4 55
EDTA 1x10-3 67
PCMB(10-4M) +Cysteine 2% 104 5
PCMB(10-4M) +Cysteine 1x10-4 14
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Table 3 Chromatography of isomerase reaction product

Solvent Color test
Sample
Alkaline .
A B silver nitrate Phloroglucinol
Rf Rf
Enzymatic product 0.40 0.27 Dark-brown Yellow-brown
0.32 0.21 Dark-brown —
L-Rhamnulose 0.40 0.27 Dark-brown Yellow-brown
L-Rhamnose 0.34 0.21 Dark-brown —
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Table 4 Purification of L-rhamnulokinase from E. coli

Fraction

Total units

Specific activity
(units /mg)

Extract
Mn++ fraction
Ammonium sulfate fraction

Calcium phosphate gel
fraction

72.8 0.4
69.3 2.8
42.0 4.2
28.8 5.4
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Table 5 Substrate specificity of L-rhamnulokinase

s Sugar consumed

Substrate Addition zmoles /10 min.
L~Rhamnose Kinase 0.02
L-Rhamnose Isomerase + Kinase 0.14
L-Rhamnulose Kinase 0.52
L-Rhamnulose Isomerase + Kinase 0.20

4) FENIL DS iy Km#uxkpsre, L-72RX0—2,
xR ERErsTs L- 75X 04F— ATP, Mgt ofxhFhicifl 4.0x1073M,
YORGHEEYREL, Lineweaver — Burk % 2.9%10-4M, 4.2x10-¢M -t % (53,4,5XD.
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Fig. 8 The effect of L-rhamnulose concentration on the reaction rate
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Table 6 The effect of metal ion on the reaction rate of

L-rhamnulokinase

Metal Concentration Specific activity
M #moles/mg
None 0.3
Mg++ 2x10-2 5.9
Mnt++ 1x10-2 7.7
Mnt++ 2x10-2 7.3
Cot+ 1x10-2 6.2
Cot+ 2x10-2 5.0
Ni++ 5x10-3 2.4
Znt+ 1x10-3 1.3
Zn*+ 5x10-3 0.8

~T. BEDTAR 2 x 10-3M¢15%, 10-2M
TRI0%DIE® 72U, *%PCMBI10-¢M
THIBOB DIE% & 2 5 2%,
WEAF AV RARKRCIRNT2CLCE>TED
HERELCEEINS (BTE) .

YRFAY, T
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Table 7 The effect of EDTA and PCMB on the reaction rate of

L-rhamnulokinase

Addition Concentration Inhibition
M %
EDTA 1x10-2 70
EDTA 2x10-3 15
PCMB 1x10-4 80
PCMB 1x10-4
+ 2
Cysteine 1%x10-3
PCMB 1x10-4
+ 9
Glutathione 1x10-2
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LrXo—Z1-Y VEREELDS.

Table 8 Analytical data for L-rhamnulose phosphate

Substance

Total phosphorus
Phosphorus hydrolyzed
Ketose after hydrolysis

Methylpentose after hydrolysis

Experiment 1 Experiment 2
umoles amoles
1.38 _ 1.18
1.36 1.11
1.32 1.10
1.40 1.20
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Fig. 6 Absorption spectrums of color developed by the cysteine sulfuric acid
and the diphenylamine color tests of L-rhamnulose phosphate
A—Diphenylamine test, B—Cysteine sulfuric acid test
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Table 9 Purification of L-rhamnulose phosphate aldolase

from E. coli

. . Specific activity
Fraction Total units (units /mg)
Extract 31.8 0.2
Protamine fraction 30.0 0.8
Alumina gel Cr fraction 28.8 2.5
Ammonium sulfate fraction 15.0 3.0

M) ek ok
1)ZE & pH
ABEoEMpH RS ) vV BEK T3
Fredb, FhlobdhBiEa7rn )k
T d KB EE R AMIcET 3 5.
2) & E M

BRI e ABEr, —10°C tx bt d

1 5 AR EkoBRER L RET ST EH
X35.
3) HEEEOXE

L-54AXu—RY) VB 7NVFT—¥ ORG
HECRIETRAAREOFEBIE S NOmS
<H v, 8.0x10-3M THEIEFEIEL Line-
weaver—Burk g I b L- 3 4 Xo0—R1-Y
vE T s Kmizl.0x 10-2M 253 ’s.
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Fig. 8 The effect of L-rhamnulose phosphate concentration
on the reaction rate
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Table 10 The effect of inhibitors on the reaction rate of
L-rhamnulose phosphate aldolase

Inhibitor Concentration Inhibition
M %
Cott 1x10-3 50
Cott 5x10-3 92
Ni++ 1%x10-3 50
Nij++ 5x10-3 100
Mg++ 1%x10-2 0
PCMB 1%10-5 16
PCMB 1x10-¢ 22
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5) Stoichiometry
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Table 11 Stoichiometric data

. . Rhamnulose Alkali labile
Incubation time phosphate phosphorus DHAP
minutes — 4 pmole + 4 pmole + 4 gmole
10 0.13 0.11 0.10
20 0.22 0.20 0.17

DHAP : Dihydroxyacetone phosphate
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Table 12 Formation of methylpentose by L-rhamnulose phosphate

aldolase

Addition

Methylpentose found

Complete system*
—Muscle aldolase

—L-Rhamnulose phosphate aldolase

"aldolase

Muscle aldolase and L-rhamnulose phosphate

#moles
7.32
2.56

% The complete system contains 50 zmoles of D—fructose 1,6 diphos—
phate ; 13 #moles of DL-lactaldehyde; 60 zmoles of glycine buffer,
pH 9.3; 40 #gm of muscle aldolase; and 50 #gm of L-rhamnulose
pHosphate aldolase. The reaction mixture was incubated for 2 hours at 37°C.

AR L 4%, Dische @ xFa4 Ry}
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AEHTD Y RTFA Y HBREGD 5 XY 7
= =—VT IVEIEED & Tl ThZhoRk
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BRI (BORD .
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Fig.9 Absorption spectrums of color developed by the cysteine sulfuric

acid test of L-rhamnulose phosphate aldolase product
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Table 13 Chromatography of reaction products from L- and D-

lactaldehyde by L-rhamnulose phosphate aldolase

Solvent A Solvent B
Substance
Rf Distance from the origin
cm
Enzymatic product from 0.97 19.9
Ié—lactaldehyde : '
nzymatic product from
D-lactaldehyde 0.82 7.8
L-Rhamnose 0.21
L-Rhamnulose 0.27 12.5
Z 5
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