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Studies on Whale Lipase
I. Lipase of the pancreas of little finner

Yoshio ISHIHARA

Abstract

Acetone powder of the pancreas of whale (Balaenoptera acuto-rostrata L ac.) was prepared
in a manner essentially similar to that described by Meyer e? al.. (1947). Whereas for ox-lipase. .
about 20-30 hrs. was required to perform perfect extraction with glycerin from its acetone
powder, for whale-lipase only 3 hrs. was needed at 30°C. Optimum pH with Michaelis’ ammonium
buffer.was 8.9 for both lipases. Effects of egg albumin and CaCl: as activators on lipase action
were examined. Lipase of whale pancreas was activated principally with the latter by a 700 %
increase. Whale-lipase digested various fish liver oils and whale oils as well as olive oil, but
ox-lipase so acted upon fish liver oils less, and whale oils much less than olive oil.
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Table 1. Activity and extraction time of acetone powder

Little finner-lipase Ox-lipase
Time -’}‘gdllti lﬁg%a’)se Digestion ratio %gdllt); %%%a)se Digestion ratio
hrs. ml % ml %
0.5 10.15 16.0 1.06 1.7
1 11.38 17.9 3.62 5.7
3 12.12 19.1 4.31 6.8
5 12.24 19.3 6.16 9.7
8 12.06 19.0 6.20 9.8
10 10.20 16.1 6.39 10.1
15 11.13 17.6 6.68 10.8
20 9.90 15.6 7.47 11.8
30 8.80 13.9 7.60 12.0
40 7.95 12.5 6.85 10.8
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Table 2. Dependence of digestion of olive oil on pH by whale- or ox-lipase

Lipase pH 8.04 8.27 8.49 8.67 8.86 9.10
Acidity increase ml 3.86 3.60 7.02 7.97 9.05 6.45
Little (0.1 ~ KOH)
finner
Digestion ratio % 6.1 5.7 11.1 12.6 14.3 10.2
Acidity increase ml 1.39 2.40 3.29 3.98 4.68 2.02
(0.1 ~ KOH)
Ox
Digestion ratio % 2.2 3.8 5.2 6.3 7.4 3.2

SHNEOEEZE B e~ ) —FDZEHE pH 45 4.7~5.0 (B -HEHE~BITT) . BY <—

19 13 pH 5.5~8.6 (BIOHNE, EROMBEC L D AE CBBT), Ly <—w2ix pH 8. R T
HADICTHUMEY 2—+13 pHB.5~8.9D L EN TV AHBAREREGFDOT T I v 7 « FIICZ DR Y ~—
213 %R pH 8.9 7o ‘ '



3. TL73: R0 CaCl: OER

& X Kk E & B

XL 1

CHEDOHE Y <~ o3 ARENA ‘activater’ LUTUE, T VYRS AR RS |, §iE
TAF S0 | FEME Ca 1) SpElL N Tv505, ThbidiE LMy g 2%EM:,
FALER, RUBRSERS (B L TERIEHER ORSRI~ORERL EICEBDDEZBALN T 5,
2Y7 Y A—EPBIIE T A7 v RY Cat 2LV EORBEEYZI 20 2 EBRLCERESE IR
DO Thdo BRI T2 87% 7 v &V v HMEWK 1.0ml, SRR Tid ZOBEFERKED 3 EHHRE 1.0ml

EHEL 1,
Table 3. The effects of egg albumin and CaClz on lipase action
Activator Little finner-lipase
Experiment 1 * Experiment 2 *
| T R iy inre) Digeton | pegres | 40y et Digston g
mg; mg mil P4 ml %
1 — — 1.64 2.6 100 2.46 3.9 100
2 10 — 11.39 18.0 692 13.16 20.8 533
3 — 15 2.15 3.4 131 2.73 4.3 113
4 10 15 11.45 18.1 695 13.60 21.5 552
Ox-lipase
Experiment 1 ** Experiment 2
A | | e |45 | P e
Tl % ml %
1.45_ 2.3 100 2.28 3.6 100
4.68 7.4 322 6.14 9.7 269
1.83 2.9 122 2.53 4.0 111
4.62 7.3 317 6.20 9.8 272

* There was used a original glycerol enzyme solution

** There was used a threefold diluted enzyme solution
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Table 4. The hydrolysis of little finner- and ox-pancreas lipase
on various natural oils
Digestion ratio for 30, 60 & 180 min. at 40 °C

oils é‘ﬁi VS;I; IVO;T: Liittle finner-lipase : Ox-lipase
3Qmin. 60 180 3omin- 60 180
% %
Olive oil 2.1 193.0 80.2 8.4 10.9 15.8 4.3 6.3 8.6
Cotton seed oil 0.8 192.3 | 107.0 8.6 11.6 16.0 4.2 ‘ 6.2 8A.2
Castor oil 0.99 | 182.2 85.4 8.0 12.7 18.7 4.9 7.0 10.0
Rice-bran oil 17.8 210.5 | 102.8 9.2 12.1 17.9 5.5| 8.6 12.8
Sardine oil 4.8 192.8 | 170.5 7.4 10.5 17.6 2.1 3.8 6.2
Pollack liver oil 1.4 185.8 | 165.0 6.9 10.6 16.3 2.5 4.3 5.3
Cod liver oil 0.63 | 181.7 | 165.2 6.0 9.9 15.2‘ 2.0 4.1 5:.5
Flat fish liver oil 2.8 179.2 95.0 6.2 10.5 14.9 2.8 3.9 4.9
Shark liver oil 2.1 154.4 | 113.3 6.5 10.6 13.8 1.9 2.7 3.9
Finback oil 0.4 190.8 | 111.7 7.1 11.1 16.5 2.3 » 4.2 5.8
Sperm oil 8.5 127.8 85.8 6.8 10.4 14.0 1.5 1.8 2.7
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