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Abstract

This study was conducted to clarify the mode of action and the positional speci-
ficity of Trichosporon cutaneuwm lipase during the course of hydrolysis of triolein
and monoolein mixture by thin-layer chromatography.

1. The hydrolytic activity of the lipase to oleyl glycerides was in the order of

triolein>diolein>>monoolein. .

2. Both of triolein and diolein were hydrolyzed by the lipase at high and almost
the same rate.

3. The hydrolysis of monoolein by the lipase was very slow compared to the other
two oleyl glycerides.

4. This lipase appeared to have a very low specificity toward the outer chains of
triolein.
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Table 1. Purification procedure for Trichosporon cutaneum lipase

Centrifuged culture broth

Precipitated by (NH,),SO, (0.3~0.5 saturation)

Desalted by Sephadex G-25

Concentrated by polyethylene glycol

Fractionated by acetone(40~60%)

Dialyzed against 0.02M-sodium phosphate buffer(pH 7.0) for 48 hrs

DEAE-cellulose column chromatography

Purified lipase(112.8 U/mg protein)
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Fig. 1. Standard Calibration Curve of Oleyl
glycerides and Oleic acid.
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Table 2. Composition of hydrolytic products of triolein by Trichosporon cutaneum lipase.
(1) emulsion method, slow hydrolysis

Reaction Hydrolysis products
time(hr) Triolein Diolein Oleic acid Total monoolein 1(3)-
(mg%) (mg%) (mg) (mg) monoolein(%)
Control 7,270 - - - -
1 5,720 1,180 — /360 64.8
3 5,510 1,270 80 420 67.2
6 5, 460 1,020 250 540 67.9
12 5,280 910 540 780 68.8
24 5,220 840 710 680 67.1

Note: TLC was performed with precoated silicagel plate and petroleum ether fethyl ether/

acetic acid (70 : 30 : 1) as the solvent system, and 10% ethanolic phosohomolybdic acid
as the detector. The charred spots were measured at 466 nm with a densitometer
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2-MO of triolein by Trichosporon cutaneum lipase
(2) emulsion method, rapid hydrolysis

C 1 3 6 12 24

Reaction time(hr) Rea- Hydrolysis products
ction
Fig. 2. Hydrolytic products of triolein by ?ﬁ?e) Triolein Oleic acid Lotal 1(3)-m-

(mg2) (mg%) monoolein onoolein

(mg%) (%)
control 3,810 — — —

Trichosporon cutaneum lipase (1). (emul-
sion method,slow hydrolysis) The mixture
which contained 2ml of triotein emulsion,

Im! of 0.1M-citrate phosphate buffer(pH 1 3,042 540 228 65.8
7.0), and 2m/ of lipase solution (15 units) 3 2, 280 1, 440 252 61.9
was incubated for each time at 37°C. A- 6 1,820 1,740 270 63.0
fter incubation, 20m! of ethyl ether were

added to the reaction mixture to stop the 12 1,530 1,940 249 64.5
reaction and to extract the reaction pro- 24 1,260 2,160 206 62.0

ducts.Five microliters of the ether extracts
were spotted on silica gel plate. Petroleum
ether/ethyl ether/acetic acid(70:30:1)

Note: TLC plate, the solvent system and the
detector were the same as note on Table 2.

as the solvent system and 109 ethanolic TO
phosphomolybdic acid solution as the det-
ector were used. TO, trielein; DO, diolein;
OA, oleic acid; 1(8) and 2-MO, 1(3) and
2-monoolein; C, control.
OA
TO
1(3)-MO
OA 2-MO
C 1 3 3 12 24
Reaction time (hr)
Fig. 4. Hydrolytic products of triolein by T-
1(3)-MO richosporon cutaneum lipase(3). (agitating
2-MO method) The mixture which contained 0.2
c 1 3 6 12 24 ml of triolein, 0.3ml of n-heptane, Iml! of
Reaction time(hr) 0.1M-citrate phosphate buffer (pH 7.0) and
1m! of the lipase solution was incubated at
Fig. 3. Hydrolytic products of triolein by 37°C for each time with constant agitation.
Trichosporon cutaneum lipase(2)(emulsion After incubation, 20ml of ethyl ether were
method, rapid hydrolysis) All procedures added to the reaction mixture to stop the
were carried out in the same way as de- reaction and to extract the reaction prod-
scribed for Fig.2..1 ml of triolein emulsion ucts. All procedures for TLC were carried
was added to the reaction mixture in the out in the sa me way as described for Fig.2.

experiments.
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Table 5. Composition of hydrolytic products.
of monoolein mixture(1(3) : 2=77 : 23) by

Trichosporon cutaneum Lipase. (agitating m- '
ethod)

Hydrolytic products

Rea- Hydrolytic Products
C.t'IOIl .
?}i?'.e) Triolein Oleic aCidm'I;J(;ltgglein (1351?))0_12;1
(mg2%) (mg%) (mg%) (%)
Control 3,715 — - —
1 3,240 220 250 64.0
3 1,710 1,740 270 63.0
6 1,480 1,990 240 60.5
12 1,280 2,250 212 61.0
24 82 3,510 110 57.5

Note: TLC plate, the solvent system and the
detector were the same as note on Table 2.

OA

1(3)-MO
2-MO

1 3 6 12 24
Reaction time(hr.)

Fig.5, Hydrolytic products of monoolein mi-
xture by Trichosporon cutaneum lipase
(agitating method) All procedures were
carried out in the same way as described
for Fig.4. Monoolein mixture(1(3) : 2=77
: 23) was used as the substrate in the
experiments.

Reaction
time(hr.) Total ~  Qlejc acid  1(8)-mon-
ne&l;"%l)em (mg%)  oolein(%)
Control 1,710 — 77.0
1 1,100 606 74.5
3 1,010 920 71.0
6 880 980 68.5
12 670 1,090 64.0
24 610 1,130 56.0

Note: TLC plate, the solvent system and the
detector were the same as note on Table 2.
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