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Application of lipase and esterase fingerprinting in the rapid
identification of thermo-acidophilic bacteria

CAI Rui, YUE Tian-li, YUAN Ya-hong, WANG Zhou-li, WANG Jun

(College of Food Science and Engineering s Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The research focused on the collection of lipase and esterase fingerprinting of
thermo-acidophilic bacteria strains in order to establish a rapid method to identify them based on the activi-
ty fingerprinting. [Method]) Fingerprinting of nine thermo-acidophilic strains were collected using a five-
substrate array including four Cg-ester and one C,-diester. The reaction products were separated and quan-
tified by analytical RP-HPLC and the chromatographic data were analyzed by hierarchical clustering. [Re-
sult] The results showed that lipase and esterase fingerprinting could represent the specificity of the tested
strains. The strains were identified not only strains in different genus, but also different species. [Conclu-
sion] The research demonstrated the high potential of lipase and esterase fingerprinting established by
HPLC as a tool for rapid microbial identification and classification. The method is simple,rapid,inexpensive
and reproducible and has great prospect in industry.
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Fig. 1 HPLC analysis of lipase and esterase fingerprinting
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Table 2 Comparison of the relative areas in different concentrations
Vi T A& #e & /MCF Concentration -2 {22 ’Q%‘" /‘J{\@(/%
Product Mean =+ standard Coefficient of
r 2 4 6 deviation variation
P1 0 0 0 — —
P2 0. 500 0.529 0.520 0.52740.014 9 2.89
P3 1 1 1 1.00=£0. 000 0 0.00
P4 0 0 0 — —
P5 0.734 0.711 0.730 0.73+0.012 3 0.70
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Table 3 Comparison of the relative areas in different reaction time
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Fig.3 HPLC analysis of lipase and esterase fingerprinting reactions with the nine tested strains
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Hierarchical clustering of the nine tested strains



168 P AR K 0 AR

%10 %

3 HiigMEH

A 53 2 S AR e AR € T A I AR AR T 9 bR
I TR TS AP T ) 0 M T D R T 80 €3 AT R SRR
SIPTARE] TS CRE R R G4 A — BUW T R G-
JU ik RO TR il A R S G T AR B Y RSP AT
SR IE T I 7 R R T A 5 8093 M L P T TR T A R
TE R ATAT

N TREZTTIEY R - 5 28503 56 R Rk )
ol S IR | S TR TS A T A v TR 1) B A T A
i il i 80RO 2 o TR I AN BT M e O O A T R
Til JE 0 TR 5 0 ) AL s i — 20 U 5 T AR 1)
NGNS A AT A I i (e S i RS < VAP S
JO I T 0 Pl A A 50 0 A ) R TR T A B P 3 245 7 15
& NI SR Tz 3 0 T S R A 7

K BTN I e A I 000 A 104 I TR it A
PRI DR 3 2 5 7 vk 4R AR O g B, — B A LR
FTARAE L ELZ BT AR AR L PR v B L AT ) R B
NATASEN R

(5% k]

(1] B s, FRE Wi SRy Tl O e 4 L B 5 % 5 [T, Bk
T4 Bh2 2004 (5) 1 63-66.

Zhao G B. The export situation, problems and countermeasures
of Chinese apple juice concentrate [ ]J]. Shaanxi Journal of Agri-
cultural Sciences,2004(5):63-66. (in Chinese)

[2] Gousa A P,Gie L, Pretorius A, et al. Isolation and identification
of Alicyclobacillus acidocaldarius by 16S rDNA from mango
juice and concentrate [ J]. Int ] Food Sci&.Tech,2005,40;789-
792.

[3] Alpsh H, Alma L, Bozoglu F. Inactivation of Alicyclobacillus
acidoterrestris vegetative cells in model system, apple, orange
and tomato juice by high hydrostaticpressure [ J]. World
Microbiol & Biotech,2003,19:619-623.

L4 17 57, AT B X0 7 . o 45 R T A ™ i g R T A B 9 4 o
CJJ. ok Tk, 2003,6(5) ; 32-34.

XuZ W,Yu Q M,Liu Y J. Control on acidophilic and heat-re-

sistant bacteria in fruit juice concentrate processing [ J]. The

[6]

7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Beverage Industry,2003,6(5) :32-34. (in Chinese)
TP e 4 R i B PCR B2 SR B AR B (D]
B VG G 22 « I VG i 18 K2 . 2004 £ 18-26.
Feng Z P. Studies on quantitative PCR for rapid detection of
Alicyclobacillus acidoterrestris in apple juice concentrate [D].
Xi” an, Shaanxi: Shaanxi Normal University, 2004 18-26. (in
Chinese)
B . LS00 TR R T A4 B8 A PR T 58 (D, PG v 242 < Bk
PSR %, 2004 : 33-35.
Chen Y. Studies on sterilizing effect of ozone to Alicyclobacil-
lus acidoterrestris [ D]. Xi” an, Shaanxi; Shaanxi Normal Uni-
versity, 2004 :33-35. (in Chinese)
WML BRI AL B (M. db st & R R, 2009
392-410.
Shen P,Chen X D. Microbiology [ M ]. Beijing: Higher Educa-
tion Press,2009:392-410. (in Chinese)
Humble M W,King A,Phillips I. APIZYM: A simple rapid system
for the detection of bacterial enzymes [J]. ] Clin Pathol,1977,30;
275-271.
Reymond J L. Substrate arrays for fluorescence-based enzyme
fingerprinting and high-throughput screening [ J]. Annals of
the New York Academy of Sciences,2008,1130;12-20.
Reymond ] L, Wahler D. Substrate arrays as enzyme finger-
printing tools [J]. Chembiochem,2002,3:701-708.
Wahler D, Badalassi F,Crotti P. Enzyme fingerprints of activi-
ty, and stereo-and enantioselectivity from fluorogenic and
chromogenic substrate arrays [ J]. Chemistry-A European
Journal,2002,8(14) :3211-3228.
Goddard J P, Reymond J L. Enzyme activity fingerprinting with
substrate cocktails [J]. ] Am Chem Soc, 2004,126(36):11116-
11117.
Yang Y Z,Reymond J L. Protease profiling using a fluorescent
domino peptide cocktail [J]. Mol Bio Syst,2005,1:57-63.
Basile F, Ferrer I, Furlong E T, et al. Simultaneous multiple
substrate tag detection with ESI-ion trap MS for in vivo bac-
terial enzyme activity profiling [ JJ]. Analytical Chemistry.
2002,74:4290-4293.
Wang Y,Yue T L,Yuan Y H.,et al. Isolation and identifica-
tion of thermo-acidophilic bacteria from orchards in China

[J1.]J Food Prot,2010,73(2) :390-394.



