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Optimization of lipase production in Salinivibrio sp. SA2 by Taguchi design
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Abstract. Lipase is one of the most important hydrolytic enzymes widely used in various commercial activities such as
food, dairy, pharmaceutical and detergent inducteries. In this experiment, Taguchi method was attempted as a powerful
method to optimize the factors affecting enzyme production and to investigate the interactions among these factors and
their optimum combination in Salinivibrio sp. SA2. The optimum conditions for pH, temperature, shaker's rpm, olive oil
concentration and salt type turned out to be 8, 35 °C, 100 rpm, 2% and sodium chloride 1 M, respectively. Significant
factors influencing on the lipase production proved to be pH, agitation and Salt type. The maximum lipase activity in
optimum condition and at the 5% significance level (p<0.05) was 120.4 U/mg.
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Table 1. Factors and their levels of application on the optimization of the lipase production by Salinivibrio sp. SA2

using Taguchi method.
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Table 2. L orthogonal array to optimize lipase production in Salinivibrio sp. SA2 using Taguchi method.
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Table 3. Comparison of five factors at two levels affected on lipase production by Salinivibrio sp. SA2, based on the

S/N for each factor.
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Table 4. Evaluation of factor interaction affecting lipase production by Salinivibrio sp. SA2.
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Table 5. ANOVA and interactions of factors in lipid production by Salinivibrio sp. SA2.

(1) Jole 586 oy (SS?) W o A5 Egozme (SS) Wihx o £g0x0 F Cs 39356
Y/ VYFY/FO VYFr/PAA ) PPATY pH
/00 V44 /¥A 141/00 V90 RESRETS
Y/YV YV/AY AARVATS YAV/BY s
4/4v aYy/$) AYF/VA VAV/AY KEEIN
N&Y V&V/AY VIV F FOY/FY S
/¥ YY/Y YY¥/YA Yo PH x 05 6,
\VANN% VASF/FY 1450/0M ZA/N LsxpH
/¥ YA/AY Yo/ M YOS s, xpH
- - VAFA - pH x g 5
V/A¥ VAY/Y D VATV VOV/+ )Y WX O3 ks,
V/Ya VYoo /Yy VoA SDLES Y
\O/FO VPPV F VEFA/F A VYYY/BvF [ERELIRD))
S
YA/AYY \VE /Y YVEY/FVA VONYFF Losx S )93
AR Ae/Y INTAZZN P00 Lax Saipy
Y/IAVE Youf Y&V/08A Y 4/0MY Eax Sh s
R

S oS B ol Opa) Foallas 58 s b Slas e g geses)
G35 2 oS b s I (oMa #4 das Laulyl b (O Jgd) i acnloes (lay 556 36 o )s) Py (i 5,50
o) by anllas ojs el Ll Ll 4 S Pl Lo 5208 5SS bl s a3 5 bes s spH S 0ls sla, 556
(SIS (S5 e Sl s el S bl e oS ke 5 S s pH LS o)
Gl sy Bl el Bl wrs SIS 5 Sy Salinivibrio sp SA-2,5 5L 5T adg 5 Coanl oy i

58 L lakiss 55 e e 3eSaS L;Laﬂlfj,& U IY



293 /var

Salehghamari et al. Lipase production by Taguchi

555 b bl sy ol iSen 5 s 08lo

OTply o Sl Ly gSb o SOl s 58 5 @ObT
Sl 0 s i 5 Sl sl )y Doslane (gl
PH 556 anw Suibly Jdow I Jol ol 4 a5 L
LaysSh S0s b duslie 53 1) ol 1 o 2t oK 5 a5l g0
Mls s pH" (Lo, 586 o ¢ pioman Ltiziils L v.:J'.;T NP
sy ks SOke " 5 ks s Mmslen 5 L
e cpl Kol by sS85 S ol o SOl 5555 s
Sy ok druloe Sl H5S6 g3 a IS 1 ST
Coge 53 5 Lol diely SGASS & CEST Lasms 3 5L =31
B3 5556 ileaig LS 53 51 S 55 SR A sl
3 ol J w4 ar g Lossd el (2l [N
PH b, 556 (b 5,50 ,5856 ool Ol5e) F 56
?len 9 ls 5 ls s pH 2S0bs (pimman S R EIp
G Slalllas 3 &S csls OLE ‘..:J'JT o33l o ly Sl o i
bR (1 03 nlalts K 1B 2 2050 i 5
.b_\,&cﬁ}fl: ol Sosy solgiin b iolejT 55dse rl>u‘
cnd Sl eslizal b e 3 T s L o 5T 5 6l age
e DY pame (3l S Slady 32 31 015 o )
- s 53 5 SileiT (6,28 sl rl;d‘m.je:;dﬂf}lq-

.:}.QJ\.\:.;@:J;@@LGEM{

S 5! sl

b s & ol G sl Ll ST 51 el b
ol G riman isse SLS OEWES ¢ T
s el Ol oKty Loy tash

REFERENCES

Amoozegar, M.A., Salehghamari, E., Khajeh, K., Kabiri,
M. and Naddaf, S. 2008. Production of an extracellular
thermohalophilic lipase from a moderately halophilic ba-
cterium, Salinivibrio sp. strain SA-2. — J. Basic Microb.
48: 160-167.

Babavalian, H., Amoozegar, M.A., Pourbabaee, A.A., Mo-
ghaddam, M.M., and Shakeri, F. 2013. Isolation and id-
entification of moderately halophilic bacteria producing
hydrolytic enzymes from the largest hypersaline playa in
Iran. — Microbiol. 82: 466-474.

Dalmau, E., Montesinos J.L., Lotti M. and Casas C. 2000.
Effect of different carbon sources on lipase production
by Candida rugosa. — Enz. Microbiol. Technol. 26: 657-
663.

Cgr o5 el & 355 e Sl /O-YOL (W/V) S
‘_QLAV._:.J'JT pree J v’i’ Sld Al adls Gl s oslanal
de Lourdes ) 30033 )8 (ilidme mlis 5o &S ol oL ST
6\.&)}5\3 J:‘ sy 4 A.SLE.A U'-'-‘ BE .(Moreno et al., 2013
G0 4 0T ileag 5 b 3T Ay 6oy Calse
Sy A sl Salinivibrio sp SA-2 & ey S
AT (b sy S, Sl S 6T
"y cJaa_‘JJa B c@L‘S ‘5‘)LAT &\ii}‘ L B ol u\:;b‘
R 3¢9 ﬂ.' A:Jﬂ Z.\.ﬁ::% ‘_g\.&dl:- O 03 ol Ug“ﬁ
oo Sy ze K3 Sl sb g B me dige I 5 Ujtee el
sl 2alS 55 5 a6 e 2SOl 5b ey 2 S
Lanka & ) cul a&ilejT 5 gxio wlis 3 b iolesT
.(Latha 2015
S 6L 3 Sl T s il s ol o
4 5l S Glsg, Sl edilis Salinivibrio sp SA-2 S s
os PH L5856 5.8 8 el (o ST LT 23,
M5 e 53 55 S g5 5 0sm) b sy ShlE S s
N L B KPP Uy Uy N
LT s Y M e LS 5 4o ¥ N e Tpm Xo°C A
“ag Sl S s S eslimal 5 e o35 g5 S
W5 5o Gl ol 53 edd pa) pame Sl Sl
AIE e S s e USL L T
AT A5 55 055 oE sy dug i (2015) Fabiszewska
A dslos Ao )3 53 56 Yarrowia lipolytica 556 55 5L
(2008) ol ,Kes s Amoozegar & _isljT 5 cpl s osde
SEaochile 5 Sib 5 s PH 86 ler S1 cisls pln
One factor iy, & ¢S oeer 55 S My 5o 055
‘_gLﬁJ cpH/\ ;.*%‘ﬁ Le-\.ATC,.w}M‘ @t; u“l‘“b‘ -LJJ 6»1)]:
Cewdds o5 ¥ Osu ) ‘;,-.9}) 9 )0 TpPM ng.& 993 xo'C
ﬁ}?l}' c.«":-’J BE) 4.:.@;‘)&.& 93 [ eJU&‘ SJ)LQL@ J.AT
508 S bole Dol ool Sle deT Cawsas Vor Tpm

g:JL.wl>=A GJ;-.\.A QJ':}) B \.&))5\9 QLAJV.A [ " OJL:“



294 /va¥ Nova Biologica Reperta 3 (4): 288-294 (2017)

YAA-YAY ¥ :E)L.o..i} AgRIES oy |a9ls PRy slaasl

de Lourdes Moreno, M., Pérez, D., Garcia, M. T., and Me-
llado, E. 2013. Halophilic bacteria as a source of novel
hydrolytic enzymes. — Life. 3: 38-51.

Ventosa. A., Nietoj, J. and Oren, A. 1998. Biology of mo-
derately halophilic aerobic bacteria. — Microbiol. Mol.
Bio. Rev. 62: 504-544.

Esteban-Torres, M., Mancheio, J.M., de las Rivas, B., and
Munoz, R. 2015. Characterization of a halotolerant lipase
from the lactic acid bacteria Lactobacillus plantarum us-
eful in food fermentations. — LWT-Food Sci. Techno-
1. 60: 246-252.

Fabiszewska, A.U., Kotyrba, D., and Nowak, D. 2015. As-
sortment of carbon sources in medium for Yarrowia li-
polytica lipase production: A statistical approach. — Ann.
Microb. 65: 1495-1503.

Gupta, R., Beg, Q.K. and Lorenz, P. 2002. Bacterial alkalin
proteases: Molecular approaches and industrial applic-
ations. — Appl. Microbiol. Biotechnol. 59: 15-32.

Gutiérrez-Arnillas, E., Rodriguez, A., Sanroman, M.A.,
and Deive, F.J. 2016. New sources of halophilic lipases:
isolation of bacteria from Spanish and Turkish saltworks.
— Biochem. Eng. J. 109: 170-177.

Jaerger, K.E., Dijkstra, B.W. and Reetz, M.T. 1999 Bact-
erial biocatalysts: Molecular biology, three dimensional
structures and biotechnological applications of lipases. —
Ann. Rev. Microbiol. 53: 315-351.

Kamekura, MLA and Kushner, D.J. 1984. Effect of
chloride and glutamate on in vitro protein synthesis by
the moderate halophile Vi-brio costicola. — J. Bacteriol.
160: 385-390.

Kim, S.S, Kim, E.K. and Rhee, J.S. 1996. Effects of growth
rate on production of P. fluorescens lipase during the
fed-batch cultivation of E. coli. — Biotechnol. Prog. 12:
718-722.

Kumar, S., Karan, R., Kapoor, S., Singh, S.P., and Khare,
S.K. 2012. Screening and isolation of halophilic bacteria
producing industrially important enzymes. — Braz. J. Mi-
crob. 43: 1595-1603.

Lanka, S., and Latha, J. 2015. Taguchi design of experi-
ments for the optimization of lipase production by
Emericella Nidulans DAOM 222012 isolated from palm
oil mill effluent (Pome) dump sites. — Int. J. Appl. Biol.
Pharm. Technol. 6: 64-71.

Schreck, S.D., and Grunden, A.M. 2014. Biotechnological
applications of halophilic lipases and thioesterases. —
Appl. Microb. Biotech. 98: 1011-1021.

Surinenite, B., Bendikiene, V. and Juodka, B. 2002. Char-
acterization and physicochemical properties of a lipase
from Pseoudomonas mendosina 3121-1. —Biotechnol.
Appl. Biochem. 30: 47-55.

Ventosa, A. and Nietoj, J. 1995. Biotechnological applic-
ations of halophilic microorganisms. — World J. Micr-
obiol. Biotechnol. 11: 85-94.

LR

Salehghamari, E. and Amoozegar, M.A. 2017. Optimiza-
tion of lipase production in Salinivibrio sp. SA2 by Tagu-
chi design. — Nova Biol. Rep. 3: 288-294.

M T Wy Gl M0 g o9l g I (s pile
oo 53 5 el — 5 56 b L Salinivibrio sp. SA2 s

YM-YAF X s




