Kor. ] Appl. Microbiol. Biotechnol.
Vol. 19, No. 4, 377-382 (1991)

Enzymatic Hydrolysis of Beef Tallow
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Abstract — Reef tallow was hydrolyzed with lipase under the conditions of liquid state and
solid state. Lipase OF 360 was used for that purpose, and the lipase had the maximum activity
when the olive oil was used as a substrate at pH 6 and 37C. Beef tallow was dispersed by
an agitator to perform a liquid enzymatic reaction. Water content, reaction temperature, and
enzyme amount were varied as parameters affecting hydrolysis percentage. Ninety three perce-
nts of tallow were hydrolyzed at the following conditions: water content 80% w/w, temperature
37C, and enzyme amount 200 unit/g tallow. In order to conduct a solid phase enzymatic reac-
tion, sonication was employed for pretreating tallow with the enzyme solution. Molten tallow
was sonified with the enzyme solution, and solidified by lowering temperature. And then hydro-
lysis reaction proceeded at 30C. Sonication intensity and time were varied to control hydrolysis
percentage. Optimum values of the intensity and the time were found to exist since the hydrol-
ysis percentage did not increase further according to the increases of the intensity and the

time.
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Table 1. Specification of tallow

AR

Item Specification
Titer 41C+ 1
Free fatty acid <5%
Saponification value >196
Acid value <10
lodination wvalue <55
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Fig. 1. Relative activity curve under various pH condi-
tons.

100 I-

=

Y
-
-

Relative activity (%)
&
-
L |

20

0 L I seomermm—

0 20 30 40 50 60
Temperature (C)
Fig. 2. Effect of temperature on activity.
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Fig. 3. Effect of temperature and water content on the
hydrolysis of dispersed tallow.

Lipase amount: 100 unit/g tallow: a: 37C and 40%
water; @: 37C and 80% water: B: 42T and 80% water.
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Fig. 4. Effect of lipase amount on the hydrolysis of
dispersed tallow (100 g).

Water content 80 m/; temperature 37C; @: 100 unit/g
tallow; ©: 200 umt/g tallow.
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Fig. 5. Hydrolysis history of the solidified tallow.

Tallow 20 g, water 20 m/, lipase 350 unit/g tallow, soni-

cation intensity 30; sonication time, O: 1 min, A: 2 min,

[J: 3 min.
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Fig. 6. Effect of sonication time on the hydrolysis of
the solidified tallow (20 g).

Water 20 m!, temperature 30C, lipase 350 unit/g tallow;
sonication intensity, O: 30, A: 50, {J: 68.

A& g 7lr R8-S 24417HS 7|22 8le Fig. 6
_ b 30(80 watt) ol A+
Z2al HLA|7Le] F7)ol| v|#H| s}l FiEsEl-go

2
I
z
™ }: . |
o
2
A
i
o
A
ol

Z7pekAl edsic). 7f = 5000 4
AgA17F 183 1589 Af Halgo] #Hef Zol
2gat 87l HAHgke)] S-S ¥ 7 U A=
68(130 watt) ol = 238 7= 509 A-$rc} A
7hH-afo] WelHco) Fig 69 A= ﬁH““&}?] -‘%’4
s A4 A AEte) AR Aol fHe A A4

FqlA] $2-gAage 25 Abedt W}f‘ﬂﬁl?ﬂ A}



Vol. 19, No. 4

Temperature (C)

40 : : t
0 1 2 3

Sonication time (min)

Fig. 7. Temperatare rise of fat-water emulsion under

various sonication conditions.
Sonication intensity, ©: 30, ~: 50, [J: 68.
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Fig. 8. Electron microscopic pictures of fat-water emulsion with variation of somication conditions.
Magnification X 1000; A: sonication intensity 30, (a) 1 min, (b) 2 min, (¢) 3 min; B: sonication intensity 68, (a)

20 sec, (b) 40 sec, (¢) 60 sec.
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Fig. 9. Effect of lipase amount on the hydrolysis of
the solidified tallow (20 g).

Weier 20 m/, temperature 30C, sonication intensity 50,
sonication time 1.5 min; lipase amount (unit/g tallow),
7. 500, ~: 200, O 100.
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