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The production of Yarrowia lipolytica lipase powder by improved
spray-drying method

Farshad Darvishi
Department of Microbiology, Faculty of Science, University of Maragheh, Maragheh, Iran; (f.darvishi@maragheh.ac.ir)

Abstract. Lipase is used in the production of foods, flavor enhancers, detergents, cosmetics and pharmaceuticals. A
common impediment to the production of commercial enzymes is their low-stability aqueous solutions. In this study,
the downstream process was investigated to obtain a stable spray-dried lipase powder of Yarrowia lipolytica. The
enzyme solution samples were supplemented with different concentrations of Arabic gum and milk powder to spray-
drying. Samples were dried in a pilot spray dryer at inlet and outlet temperatures of 175 and 85 °C, respectively, at a
flow rate of 15 liters per hour. The best lipase powder obtained from spray-drying with 3% of Arabic gum and 9% of
milk powder formulation as compared with other formulations. Results showed that spray-dried lipase powders of Y.
lipolytica had a good yield suitable for various applications.

Keywords. yeast, enzyme, production, formulation, downstream process

Received 26.01.2017/ Revised 29.09.2018/ Accepted 27.01.2018/ Published 01.08.2019 AYAA/ 2O/ o SLESIAYAV/NN/Y o dy /\FAV/ eV Y va JAL I VZAR VAL QI PRTY

261/v#\



Darvishi. The production of Yarrowia lipolytica lipase powder

gle o3 b 3T jlaslind 5 W5 ¢l pses @l

w51 gl gl Jylows oS (65l e mls dlax I ke
Wy Aol g de e o 2T 05,8 &S 5500 LAl s Sl b
0305 Sl 5 Bk st 4 0557 S iyl 5l s
s 038 Sl (el T L Ll o6 e
ST s o8 4 by @3 5 sbe sl 4 Ol JUis!
Lol ads S5, acdles o pee Sl Bl &8 (g5 5b 4 Col
B 5 Jo ause 2alS sl @iy e3)slh e bl
bl Sl 5 Yk 5 5 esluo 5 5 esle (g a5 03Linul
Yoo e W w3l sop Sl dpame 035 oSS
S b LS 5 s by L sl sl lipolytica
Fay S ol Il sdeT Gy (g3lazsil 058 oS
S @5 a5 O pan Bl I salamil 05 8 S
s lin i b3 )8 (6l 5T S35 lp 250
T bwys )5 S 4o 056 (Darvishi et al., 2012)
Y. s 5L (.J_J;Tw':ﬁ.‘;\%o;;&s.;)y);um)@,
ol Cada 5 (Alloue et al., 2007) ol o 41,4l lipolytica
Py M5 Gl e @ L e Jge b oSS Ll s
b s s )8 61, Y. lipolytica jasee b 5L V‘»J*T

ol s dass olide 53 il 05 S oS

b 959 Mg
295 g 33 3l w2 3T Mg il

PRS- TRt B PE Y PRSI W PG RS PR 1Y
u|;|):u)\>’-)}_b4_345¢_.~\a.wa.sbc:.éjuij\)&.ua
35 i85l ey (Darvishi et al., 2011) 552 o 0315 5
55 YPD i8S bse g5, Y. lipolytica U6 a3es o),
oo Vo et SO K ol Kl ax 3 ¥ (gles
S5 (5T 2 53,5 1/0 Gyl YPD bl bosms )
) e 3 9403 8 gl adg) STy Ol ST
2 553 L 5ol Kl ampa ¥ slas 3 5 5Ll 55 Lasea
r.?o-l{ﬂ.;gdu\,ui\}.unb)\}au\‘fQ.ug@.a
Jeo A e T S Mg e s S8 L 2300
(38 e 8N 5057 08 V0 cpmdaoslas ¢ 510 (Sl
338, /XY Says ks U Biolaffite o, Yo 5 3 s

YA LT is o Ol oS (6,2 +/) 3 LRDTG O sl O jen

Yarrowia lipolytica ,ese j 3L w3l 00 adgi . iug,e

4o\

Sl s hesbw £ 0Ll g, Yarrowia lipolytica e
Darvishi et al.,) col ol aslis ol gxio Al p Lo
Slga 3l atee ol slaw sw (2017; Fickers et al., 2005
N s O55 SE9s 3 Bk A o S G oME
ol w5 Ci S (ol oE Slge Ly 5 Cole Ll 2
Mirbagheri et al., 2012;) cul oii (glulis ol
L Y. lipolytica . 5LJ o 5T .(Mafakher et al., 2010
G YU T S hyls 5 colamstl glas T sl
5l 1 s 4l 8 5onlSiy il il 5 5 L (ST
e s gas sl s OLS 5 g g e c_l.«,a BERCRCTS
bty 3wl )3 WSl a5 BB sl L3l 3,18 ks
b Lguébj@}i:wl.:] S, s 534S Sl Y5 Ol e 4
Sl Bl 03 Sl s slas )8 5 kis, 0 ) 4 g5
3 LSS g e &S Sl gy ) G o o
$30° 035 el 5 bl il o el 1) ey 52
o S 4 adsmdS LT W5 shte 4 b S 5 Laois,
s 4 bl s See plad e sla gy L oS 5y,
S plbed Kbl ool s P s Sl L
ST OS5 s 53 (6l 03,28 5,8 Vb o5 Lis 5 0
Y. e L ls s s ilwke 5 Lal)T C_Lé
S ol Sl ens 4 (damee S glas 87 lipolytica
Sl o St bos T GaesSTs 5 oz 51 28 Glacle
oS g gy Oy e Sl (g 5 () mlio 53 roen
sfhs b 4 g Hads S s 58 ca S
b obsS o,mmii b ol Wy 4 e Sl ool
2z bl bele 558 o o Lo slaks
& 0pSNES LE W5 0 ol e il ol J peams
S5 Ulse 4 & Sl o ab gl 4 ad e LS5
5 bogal 5 b Suhs (e slsn ag 53 odkias (ab 5 Jlane
Y pramn )3 0liS g g (L oliST Db fele an
O 4 )T SV g g baodu sd 53 Jare S5 (g5l
S sn M 0w ol sl Ko 5l gy
5 OIT il 5, 8 OT Ol 5 Sl el &S5 ooy 5wl

{(Fickers et al., 2005; Darvishi, 2012) cul b &5,

262/Y#Y



Nova Biologica Reperta 6(2): 261-267 (2019)

RCI2BP ol o oo gis il ol 3l oslizal b Al 3 oy
Do ki3S S e aBs Y Sde 4y 4> )3 Ve s s
Slr e @D L s e e oSS ) G ol O
sl Y. lipolytica  ,e3ee Il 5L V‘J;T Py Mg
SR g e 53 AL 05 S b o las )
Gl el jalss 5 el LY ﬁ;T s b axs 5o
Caliee Jgo b 53 ) Jgeler b s oslimal asl 05 S oSt
Dsbn Sla Gsad (254 025 S Gl G255l 3l
alie Jgl Jgop 3 8 eslizal Y. lipolytica jeses 5L o 5T
Ly Sl 8L 05 S Gl 0k 18 Je b o e
e3> s 5 (Alloue etal., 2007) .l LS 5 14T
sl ol Guimed 3 eslizul gl Lo g0 p SO

ke 4 g3l San 5 (393 3l pe 03,5 LI 1 ey
oS S o8 1L 3T (BBl has 4 058 e
.44 o3lizwl Niro Mobile Minor (Niro, Denmark) .zl
s 5638 slales b sl oS $SUs 6 o s el
oS Lol 3 1IN0 0L o U sl Kl 453 AD 51V
.(Alloue et al., 2007) wus
aliseo S PH 50 3l 2 5T 3091 3 Shos (wy

oo a5 5L 0 35T slasa g 3, Slas g skte &
3 5 ool 25 Dosline (5 3k 03 guomn (Sl e 5o L
:(Destain et al., 1997)

D JESG e de N /00 B

2 R
¥ -5 5l 03 ulouse

e 52 059 4 QLéMé/(..LJ..» O5sodd (63 Slaws /00 3L
# =N (5 L 03 gds

(ot LS ks e (63 0 pAr Dlid 0 /00 3L
=YY 6 8L os e

i (Slod 30 bt w2 5T 3099 & ot (wy g

3 om0 A5 5L 5T lasa g 3 Sas (o) 2 sk &
4833 V0 ke ws & 5a oo 3T ST plenil (61 T 05 5
o 3L Kl a3 B 500 Fr RV Y e oF labes s
Cled e 5 b 03l 15 4> 53100 a3 b Lls Sk 60k
{(Destain et al., 1997) w5 5 ¢ ,8 o310l o 5T

M 3T 309 cdld 9 I » (Sl o w3 Slo) I wyy
3l

o

OYA) YPYV-YEN Y 6)led & alr « tajpsle jo (55 sloasily

(Mettler Toledo ) o581 S s okass 4ids 55 5
NOVVM 350> 5315 0581 0l e 45" INPro 6800 series
Mettler Toledo InPro 2000/ ) pH S ¢ 5ai (oo s
# 03,5 Lol LV E /Y 50> 55 pH « (120/Pt100/9848
Aol > S s B 35 oo i HgPOs s KOH J
03,5 BLol L &S odls 13 s b (YL Caand (6 el Ve
Les Colgs 53 53500 o J =S 1y S (Tego KS911 s us
cpH)u,ubgr,u:.aﬁmr,u:;\,i;u@ﬁw 5o 53
ABB6!QQ\JJJ;SM@«M%)WU»4{(...}L»
SO (S8 (a8 4 jgma e 3 p ropan 350 (ol
S Lae i 56 Sy (ST oo J 5SS g
by o5 oo elS G Y gt p s S g s ess
slaole) s el f 058 s PH Sl s Gl A 5 ases
s g 0303 Al puad oo Oloj )3 5 b3 8y p Calies
(TS (5593 b (o0 3T Cadled (G 83101

Ols—e 4y PNPL) ool st sy il 51 oay ol 5o
S35, 4 o 5T b (6,8 o310 sl 5L o 5T (6l e
el PNP) s 2313k 5 o desl oLgs J guaes 457
FosUFN s zan dsb 03 8 Wl e sl 3,5 65, by itk
s a3 Sl (6, S o3 B e g g Sl o&is L
Sliwd HU 55 Jbs i)l Calibes gl bile alul 51k
~/a~\°J}Lmum,;.u\i;fﬁ,v;).u,pHpﬂyggﬁm
LY (ke 00 Dlad 3L 5o Dy g fedy milyl )Y 5e e
10 e ) Comb oo 457 L 03T |2 gon Ol 26 40V 350> PH
S 30l 6l 5,8 515 5 Kl amys YV (slos s 4ids
VP 95 55 aids V0 Sode an Jbg &5 53 CoiS Laous Lo gas
S s Sen Vot o A8 5y 5l BB 3 555 15
Vol e 3 S LSl | s iy S @0 4 ZIGL
Ol e oo Kslu a3 YV glos 53 0T Osls )3 | 4ids
e Sl eslial L dd (o e U FY e ge I b 5o 608
ke 53 Aoty Sy o a e 3T Cled OT Jge g 5 Ikl
(Amaral et al., 2007) s & 3,15
S (595 4 ol Ladst Sl m 5T 007 uis Wil

T Kided Logl g Lwg ol A5 Sl 05T
S 3 s o e LS s 0950 4 5 el sk

S 55 e Sl 5T sl mle Sl et ok 035 Sl

263/Y#7v



Darvishi. The production of Yarrowia lipolytica lipase powder

Yarrowia lipolytica ,ese j 3L w3l 00 adgi . iug,e

il 03 S oSas gl o sl sl ge Calises sla Jse 5 =) Jode
Table 1. Different formulas of additives for spray-drying.

Formulation  Arabic gum (GA) %

Milk powder (MP) %

Maltodextrin (MD) % CaCl, %
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Fig. 1. Effect of different pHs on enzymatic relative activity of lipase powders produced by spray-drying process.
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