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Abstract : In order to improve the sensitivity and accuracy of p — nitrophenol palmitate (p — NPP) method
for the assay of lipase activity, the Lipase F' — AP 15 from Rhizopus oryzae was taken as the research
object, and the optimum reaction pH and reaction temperature were firstly optimized, then surfactant was
introduced into the enzyme activity assay system as an activating factor, and the influence mechanism was

explored. The assay conditions ( substrate concentration, enzyme mass concentration, reaction time )

were optimized according to the theory of enzyme
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reaction kinetics. The repeatability and accuracy of the
optimized p — NPP method were examined. Finally,

Lipase — PPL,, another source of lipase, was used as a
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results showed that with the introduction of surfactant PEG 8000, the a — helix structure covering the
active site of lipase was rearranged and opened, and the lipase changed from closed conformation to and
remained in the active conformation. The optimum conditions of the assay system were as follows: pH
8.0, reaction temperature 30 °C, enzyme mass concentration 1. 00 mg/mL, substrate concentration
6 mmol/L, and reaction time 5 min. Under the optimized conditions, the enzyme activity measured was
1.4 times that of the common p — NPP method (pH 8.0, reaction temperature 30 C, enzyme mass
concentration 2. 50 mg/mL, substrate concentration 10 mmol/L, and reaction time 8 min). The
repeatability and accuracy experiments of the optimized p — NPP method showed that the relative standard
deviation of the repeated assay results was 1. 21% , and the recovery rate of standard addition was
95.60% , which was better than that of the common p — NPP method. The optimization method and idea
was applicable to the optimization of lipase activity assay system from other sources. In conclusion, the
introduction of surfactant in the lipase activity assay system of p — NPP method and the optimization of the
assay conditions under the guidance of enzyme reaction kinetics theory can significantly improve the

sensitivity of the method, effectively ensure the repeatability and accuracy of the assay results, shorten

the assay time, and save the assay cost.
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NPP VL bR B R Hy 95. 60% , Lo FHY p — NPP %
(93.55% ) Wy, UL W HLHERR PRy o AN, 50
[ p — NPP IEAHEL LAY p — NPP i By FH IR e 5
/N T 40% , iR DD T 60% , [ I 8] 4
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T ARG R, 5 Tl SN2l ) B AL AL A4
SE AR I S5 RS AR AE , RS i ] o ] R4
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A SN powr
WA
p — NPP ¥ 5/ (mmol /1) 10 6
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J v Bt [E]/ min 8 5
I
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Wz 5.13 3.52
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TR, BRI 3,
%3 Lipase - PPL EgiE S1U7E (n =3)
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H15% 3 Al 0, AL i p — NPP 3£ 175 Lipase -
PPL {4 4 [iig 1% /) 7y 30. 87 U/mg, M FHY p -
NPP il 5 45 5:(20. 13 U/mg) #2755 7 0.5 4%, HAR
161 p — NPP 3% 1) RSD L # I p — NPP /)8, i
HIOLAEIY p — NPP 590 2 45 R B AR . H LUt B,
AR SCHEAE 8 2 TS R ) 5 A BRI B i 1k &
(RSB, LA SOR TG B 3 7 27 BRI AL Akp — NPP ]
TEVR R T 1%, IRV 3 FH 7 0 JH R T 1) g s TG
JIIRE J5 i et 5 84k
3 &

AU Lipase F — AP 15 BG4, i i 2841
DTN B — (o R ST 1 3 G PR B2 = AR Ny i 0%
AIVE FIAILR 57 28 H 1Y) fncii 2 T 9 155 PEG 8000 7
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