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Isolation and identification of lipase produced by microbes in
yak rumen
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Abstract: [Background] Lipase is a special ester bond hydrolase and widely used in industries.
Microorganisms are the main source of lipase. Many microorganisms in the rumen are of great diversity.
Although it has been reported about the production of cellulase by rumen microorganisms, there is no report
about lipase produced by rumen microorganisms. [Objective] The purpose of this study was to isolate and
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screen lipase produced by microorganisms from the rumen of yak, and to identify the strains and characterize
the enzymes. [Methods] Olive oil was used as the sole carbon source in neutral red fat medium for
preliminary screening, then the obtained strains were rescreened by the improved copper soap-photometric.
Finally, the rescreened strains were identified by morphological observation, physiological and biochemical
experiments and 16S rRNA gene sequence analysis. The lipases produced by the isolated microorganisms
were tested by temperature, pH, metal ions, organic solvents and surfactant, accordingly we had found the
optimum conditions. [Results] Six strains with high enzyme activity were obtained. Three were Serratia
liquefaciens, two were Geotrichum candidum, and one was Mucor circinelloides. Enzymatic properties
showed that the optimal reaction temperature of three lipases (Serratia liquefaciens, Geotrichum candidum
and Mucor circinelloides lipase) was 45, 35 and 40 °C, and the optimal reaction pH of them was 8.0, 7.0 and
7.0 respectively. The activities of these lipases were stimulated by Ca®* and Mg®" ions and inhibited by Zn**
ions. Lipases were inactivated by EDTA and SDS. These lipases tolerated glycerol, while the lipase of Mucor
circinelloides showed a better tolerance to methanol, ethanol and acetone than others. [Conclusion] We
isolated three lipases produced by microorganisms from the rumen of yak. This study showed that rumen
microorganisms are of high value in lipase research.
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Figure 1 The color-changing circle of 6 strains on the red-oil medium
Note: A, B, E: Serratia liquefaciens; C, F: Geotrichum candidum; D: Mutor circinelloides.

.ﬂ*

&2 &k TZ-2 (A). TZ-4 (B)F1 TZ-8 (C)E’Jm%; (1 000x)
Figure 2 The morphology magnification of strain TZ-2 (A), TZ-4 (B) and TZ-8 (C) (1 000%)

Note: A—C: Serratia liquefaciens.
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AUNFEIE s EATE , K8 4 wum—6 pm, P54 2 pm—3 um
(F13C), i EIE A2 WA Z A 2 B R R

3 ER TZ7 BESERER
Figure 3 Morphology of strain of TZ-7

1E PDA F-HR I, Hikk TZ-6. TZ-9 HIHETEEF,
Ff, SFmEya, AR, i, maER
(Bl 4A. 4D); 7ERMBE TS, L BFERMTY
flFZ RN 2 WEEFLE(E 4B, 4E); fil+
WK, ZNRHIESK FE, PR o F
H, %42 um—4 um, K2 5 um-8 um (& 4C .4F),
PR TR, WA HE BRI R b5 A B -

-4

W A: HHR TZ-7 FIEAMNEE; B: Wk TZ-7 BHOWEL(100x); C: HHk TZ-7 T BHIEZA( 000x).
Note: A: The morphologic observation of strain TZ-7; B: The microscopic observation of strain TZ-7 (100%); C: Strain TZ-7 spore

morphology magnification (1 000x).

B4 Btk TZ-6 1 TZ-9 IS FNE
Figure 4 Morphology of strain of TZ-6 and TZ-9

H: AL D: Btk TZ-6 1 TZ-9 WIEAWES; B. B: Hkk TZ-6 Fl TZ-9 7E 100x{555 F BA0WEE; C. F: [tk TZ-6 F1TZ9 7E 1 000xf54%

THTIEA.

Note: A, D: The morphologic observation of strain TZ-6 and TZ-9; B, E: The microscopic observation of strain TZ-6 and TZ-9 (100x); C, F:

The spore morphology of strain TZ-6 and TZ-9 (1 000x).
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KK TZ-9 1 TZ-6 N FAHEE (Geotrichum candidum).
23 MEMRMR
231 BERESEER NHREERRE

TEARF N REE T, WIE 3 FhAE BRI S0
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Figure 5 The relationship between reaction temperature with lipase activity

120

100

[
[}

X TG
Relative enzyme activity
= D
[ [

]
=]

<

6 pH EXIEEEMEAIFMN

—u— WAV E R BB T Serratia liquefaciens lipase
—u— AT BRGNS Mucor circinelloides lipase
—u— [ EENS T Geotrichum candidum lipase

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0
prH

Figure 6 The effect of reaction pH on the enzyme activity
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Figure 7 The relationship between metal ions, organic solvents and surfactants with lipase activity
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