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Research Progress of Lipase Enzyme Activity Detection Methods
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Abstract: As key biocatalysts, lipases play essential roles in catalyzing the hydrolysis of triglycerides and the
esterification of fatty acids. Therefore, accurate measurement of lipases enzyme activity is crucial. Traditional
methods, such as plate assay and titration, indirectly assess lipase enzyme activity by measuring the fatty acids
produced from the substrate catalyzed by lipases. Methods like the copper-soap colorimetric assay, p-nitrophenol
assay, and probe colorimetric assay determine lipase enzyme activity based on changes in the color of the reaction
products. Recently developed methods, such as liquid foam detection, are limited to qualitative analysis, whereas
the fluorescence probe and biosensor-based detection methods offer higher sensitivity, making them more suitable
for measuring lipase enzyme activity in complex media. The author provides a brief overview of the principles,
limitations applicable conditions, and current developments of various lipase enzyme activity detection methods,
along with a comprehensive comparison and summary, aiming to offer a reference for future research on lipase
enzyme activity detection.
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Table 1 Characteristics of lipases from different microbial sources
K U5 RO 1 LR e IE Mg RN 5% A s e v EEPEN
Pichia pastoris GS115 H B2 4-1H 2 2R I i % 60 °C\pH 8.0 60 °C.3 h, [l i /1 5% F % 50% [17]
. 50 °C2 h, filg 3% /3 5% B % 75%
Bacillus licheniformis KM 12 ZETR 4~ 3 2K g i3 % 35 °CpH 8.0 60 °C.2 b, B E 754 B % 45% [18]
Mycobacterium tuberculosis rv1400c 4-TH 2R T R e iR J% 37 °CpH 8.0 :z :g:jg Zzz:ggzizi (2)0% [19]
Natronococcus sp. strain TC6 o A T %o i 56 K I 50 °C\pH 7.0 50 °C 1 h, i & J1 5k B % KT 90% [20]
40 °C.1 h, FEE J1 5% B 2% 70%
Pseudomonas aeruginosa HFE733 — i % 40 °C.pH 8.5 60 °C+1 h, B3 71 5% ¥ % 30% [21]
70 °C 1 h, B ) 5% B 2 /0 T 20%
Acinetobacter sp. K5b4 A-TiF e 2 S TR T ¥ 27 °C.pH 7.0 60 °C1 h, i iF Sy 5k B % /N T 20% [22]
Anoxybacillus flavithermus HBB 134 — i 50 °CpH 9.0 407C.24 h,@iﬁﬁﬁ?ﬁ%@ 92% [23]
' 50 °C .24 h, i /1 5% B % 85%
Geobacillus thermodenitrificans AV-5 — i 65 °C.pH 9.0 j0rcl h,gﬁiﬁjj PR 0% [24]
70 °C 2 h, B )1 5% B 2 40%
40 °C1 h, B % J1 5% B % 90.0%
Yarrowia lipolytica Wt-11 — % 30 °CpH 8.0 50 °C 1 h, [i§i% /1 5% B8 22 54.8% [25]
50 °C . 140 min, § 7% /1 5% B 2% 6.9%
Pseudomonas reinekei — 3% 35 °C.pH 5.0 S0°CHT h,?ﬁjjﬁé%fﬁ%i/]\ Jas% [26]
80 °C< 1 h, il if J1 5k B /N T 20%
135 °C.\5 s, B J1 5k B % 14.7%
Pseudomonas fluorescens BJ-10 o e TR o i 22k 2 i i 40 °C \pH 8.0 135°C10 s, B35 1155 % 5.2% [27]
135 °C.30 s, B 1Ak B 2% 1.2%
135 °C.5 s, BT J1 5k B 4 17.76%
Psychrophilic azotoformans B15-1 o A T X T 5 2R — 135°C. 10 s, B & 71 5% B % 20.77% [28]
135 °C\15 s, FiE i /1 5% B % 18.95%
Bacillus licheniformis NCU CS-5 o A T %o i 5 2 ¥ 40 °C.pH 10.0 40 °C.96 h, i & J1 5% B % 80% LA I [29]
N . 50 °C\3 h, filgif /) 5% B 4 79.1%
Micrococcus luteus EMP48-D EREd X RIE & 40 °C \pH 5.0 65°C 3 h, B S 7158 5 % 37.5% [30]
Pseudomonas aeruginosa LX1 — i3 40 °C.pH 7.0 07eH h,@@/ﬁﬁﬂziﬁ?—ﬁ Fo0% [31]
60 °C .1 h, filgiF /) 5% B 2/ 20%
. 60 °C .30 min, B i 71 5% B2 % 30%
Bacillus thuringiensis CZW001 - iR JE 25 °C.pH 8.0 [32]
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Fig. 1 Experimental principle of probe colorimetric assay
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Fig. 2 Experimental principle of probe fluorescent assay
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Fig. 3 Principle of liquid crystal biosensor
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Table 2 Comparison of lipase enzyme activity detection methods
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