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Studies on the Japanese Quail’s Egg Yolk Lipase
On the General Properties and Partial Purification

Makoto Fuiu, Katsuya KoGa and Takahiro HaMAGUCHI

(Laboratory of Animal Biochemistry)
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Fig. 1, Standard curve of fatty acids mmercial and purified triglycerides
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Sample: 1) Commercial substance
2) Eluate with 25% ethyl ether
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Fig. 4. Effect of pH on activity and sta-
bility of crude lipase

(a) Effect on activity

(b) Effect on stability (treating time: 24Ar)
e—.—e Citric A.-phosphate buffer

SRR o Phosphate buffer

e Tris-HCIl buffer

o—+—o Carbonate buffer
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Fig. 5. Effect of temperature on activity
and stability of crude lipase

(a) Effect on stability (treating time:
30min)
(b) Effect on activity
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Fig. 6. Time-course of lipase activity
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Fig. 7. DEAE-cellulose column chromatography of crude lipase

Column size: 1.8x20cm, Flow rate: 102ml/hr, Fract, size: 10mi
e ——e Protein, o------ o Tributyrin hydrolase activity (O. D. at 515nm)
e—:.—e A-Naphthyl butyrate hydrolase activity (O. D, at 540nm)
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Fig. 8. Hydroxyl apatite column chromatography
Column size: 2x17c¢m, Flow rate: 60mi/hr, Fract, size: 8ml
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Fig. 9. Sephadex G-75 gel filtration of yolk lipase
Fig. 10. Schematic diagrams of acryl-

Column size: 3:(108cm
Flow rate: 32ml/hr Fract, size: 4. 6mli
e——e Protein (0. D. 280nm)

Orerens o Tributyrin hydrolase activity(O.D. 515nm)
e—-.—e A-Naphthyl butyrate hydrolase activity

(0.D. 540nm)

Lr&dTiio/f. ZOMA Fig. 8 (289, Y3
—EiEME 0. 1S M oisic sl s, OB
TOREMERIE 25 2 THEHHIERIZ 64.5%TdH -
1o T DMSy R TR BN LR OSBRI L Ao,
Sephadex G-75 AL 338 [jd T S A1z 4,
0.0l M vy z—ItmitdiipH 8.0, CaCl,103M ¢
Wi (b U7 Sephadex G-75 # 5 4 ic O, ilkE
W TWI AT - 7. TORE Fig. 9 lCRd &1
Yo BIEMII ARl DO — 2 & LTRIBE N
1z T OBRNMNTOHEAIGLEIL 24 % T @G bR E
MT% &0, VIO RSB 2 A
Wi, TEVEINE A Table 1 jc% &wt-. ¥7:, Sepha-
dex G-75 A Cig o1 [GHES O  disc &

GkB sz~ & Fig. 10 jcpiimic i L 7-.
7 S4B X DICHITD /S Y F3 5 Ky S 7.

Table 1, Summary of purification

amide gel electrophoresis

(a) Protein
(b) jg-Naphthyl butyrate hydrolase
activity

UNR—EO—EEE: YrvABTHONL ) /0 —¥
HIIC DD T =AM L. FEiEBgios
LTIt Hic# U, o4 Fig. 11
SNBEHICKNEM pH 118 Th Db, pH4 5~9.5
TR T H » fo. FIEWHRILEIE 37~40C TH D
60°C <TARIEL 1o, (Fig. 12)

MtsTrr7 vy Catt £ 400
Ty, Cart A ) —EORIERE LT
ICAHNTHDHDT, TNSOIRBY o —Licfd 540
WAk U, /T v 73 v (Fract, V) G
W 0.5 Bicle s v, i Catt 44 v
b 1073 M & Uiz, #0kk4 Table 2 109
EIRTNT I TCBORIEFEANH D, Cart 4
A K - T 50 BORRIELEHIED i,

WWE Mo vox—+¥ 0 T, G, o4 28

I8

5290 .

B .

TS

Specific
. . Total protein Protein yield Total activity  activity Activity yield
Step of purification (0. D. 280) % Cunits) Cunits/O.D. (%)
280) 7

Extract from defatted ,

powder i 126112 100 75700 0.6 100
Crti&ie lipase 26860 21 45700 1.7 60. 4
DEAE-cellulose column . .

chromatography ; 9360 7.4 29016 3.1 38. 3
Hydroxyl apatite column |

chromatography ! 2340 1.9 18720 8.0 24,7
Sephadex G-75 gel 1 562 0.4 14724 26.2 19.5

filtration
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Fig. 11. Effect of pH on activity and stabi-

lity of partially purified lipase

(a) Effect on activity
(b) Effect on stability
e—.—e Citric A.-phosphate buffer
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Fig. 12, Effect of temperature on activity

and stability of partially purified
lipase

(a) Effect on stability (treating time:
30min)

O enees o Phosphate buffer
o ——e Tris-HCI buffer
o—.—o0 Carbonate buffer

Fo: 4 MEt L. Table 3 icpid &k S5ic, Y <~—
HlrmEYBRO T. G. ioxd 30 BftsED

Sz,

Sephadex G-75 XYL ABIC L AN FEDHTE: Y
NR—B3EEE UTHEUBRRDITH 545, G 1
D2OE—J L LTHEHESN I EhSNTFROHES.

Table 2. Effect of activators

V/Vo

‘ Relative
activity
Control 100
0.5% Bovine serum albumin 128
10-3M CaCl,; (with pH-stat) 150

Table 3. Activity of egg yolk lipase on
different substrates
. . . Relative
Triglycerides activity
Tributyrin (Cp) 100
Tricaproin (Cg) 83
Trimilistin (Cy,) 14

(b) Effect on activity

2.6 ™ (a)

1 1 L [ 1

1.0 5 5.0

log. M.W.

Estimation of molecular weight
of lipase by gel filtration

Fig. 13,

Column size: 2.5x100cm, Flow rate: 30ml/
hr, Fract, size: 4ml

a) Horse chytochrome C b) Ovalbumin
¢) Bovine serum albumin d) Yolk lipase

fT-t. Fig. 13 wiRdXHic, Vo ~EDHRFEIZ
51000 »#EsE &/,
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Summary

1). The action of lipase in Japanese quail yolk appeared strongly at the 9th day after

incubation and became strongest at the 12th day,

2). Lipase was extracted from the defatted egg yolk with 0.01M Tris-HCI buffer, pH 8.0,
containing 10~*M calcium chloride, and fractionated with ammonium sulfate,

3). The crude lipase had optimum pH near 8 and optimum temperature around 37°C. It
was stable over the pH range from 4.5 to 9 and below 40°C.

4). The lipase was purified, up to relatively high grade, by the successive chromatogra-
phies on DEAE-cellulose, Hydroxyl apatite and Sephadex G-75.

5). The enzyme showed the optimum pH between 7.5 and 8.0, and the optimum tempera-
ture between 37 and 40°C. It was stable over the pH range from 4.5 to 9.5 and below 40°C.

6). In substrate specificity, the enzyme exhibited a high specificity both toward triglycerides
having short-carbon chain fatty acids and to g-Naphthyl butyrate, although it was capable of

hydrolyzing trimilistin,

7). By using the gel filtration method with Sephadex G-75, the molecular weight of the

enzyme was evaluated to be 51000.



