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Isolation of Lipase Producing Yeast and
Optimization of Cultivation Condition

Myoung-Hoon Park, Hyun Jin Ryu, and Kyeong Keun Oht
Department of Industrial Chemistry, Dankook University, Cheonan 330-714, Korea
(Received : 2004. 3. 9., Accepted : 2004. 4. 25.)

Lipase catalyzes the hydrolysis of glycerides into fatty acids and glycerol. The study of microbial lipases has been stimulated
in resent years. It is due to the potential uses of lipases in esterification of oils to glycerol, alcohols and carbohydrates.
Development of lipase producing yeast has been focused concerning to the utilization of yeast culture for animal feed. In
this study, yeast like cells was isolated from a waste oil and sludge. A strain having higher lipase activity was selected by
random mutagenesis using UV-radiation. The optimal cultivation conditions in submerged culture were examined in terms of
lipase production. 2.0% of high fructose syrup, 1.0% of CSL, and 1.0% of olive oil were selected as the nutritional media
for the production of lipase. The maximum lipase activity of 1.12 U/ml and viable cell number of 8.8x10” cellsfmL were

obtained at 27°C with an initial pH of 5.0.

Key Words : Lipase, lipase producing yeast, mutagenesis, lipase activity
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Lipase (glycerol ester hydrolase EC 3.1.1.3) 23 E9j
et (emulsion)] AE)o) A triglycerided] ester AF-S 7t
FEAStA glycerol# APE B AADS FATY
th o] Ede FEY HddA ASoz THE oY, FF

o ¥, A%, F4, A% 23, Bk §34 4E9 g} o
7, F 59 T4 ol EAF] YR om, Fgo|, &7,

A 5o EASHE PAEA lipaseT HAFHA HEA A
bl lipase7} de] £EF0] o] FAEATHD).

o] &, B|AYEA lipaset racemic TFES 7ppEw3it o
2|29 Helol=o] 3, Aite] A JieRE, AE
ot} A4 H7HA % 2 &8 AUt wif oeksle wAE
73 lipase?] FYPA o]&e] B ALEQG, 4o] Tt Ay
Zd) low, ¥ Rhizopus delemar lipase(5), Candida
cylindracea lipase(6-8), Candida paralipolytica lipase(9) T<
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ALt stATk g Ald Edwel A dFe F4
FAE BFste F4 HABAS 2ARERL, wgxRTAE 2

Kel
ARstonn HUFFE AR lipsed] 7k BN

A shste,
T

39 Fe

Lipase AAHte E2& 98 (HFLHA=ZRH A7
Hfeh 2eAE 7 BYELE o) &3ttt A 1g3 H
f L mL, 28] 3 ZF4 50 mLE A7) (K. M. C-8480SFN,
Vision Scientific Co., LTD., Korea)ol| 4] 200 rpm 2.2 1A)7} F<t
EFe &, £391S NA (Nutrient Agar) ¥ x$} PDA (Potato
Dextrose Agar) Bl x| o] 2-3=8}ed 30T o) 4] 36 A7 F-<F vl oF3}+ <
o}k 3 A" AETA S SR A eeEe YT &
%88 1]7 (CH-2, OLYMPUS Co., USA)O.2 F39] ej S #
ool K22 FAHoIAE 758 AFAL

A9 M AdolE 53 wlo|Fo AW

3t F3FZ2 PDB (Potato Dextrose Broth)ul] x|ollA] 36A]7F
B FS T TA $7H ¢ 107 cells/mLo] HE 2 FHFE §
gk AL 1%9) 2B {7) A71E PDA wjA¢ 100
WA 22351, 102 DAL E 294 (18.8 x 107 Watt/mm) & 2
A7 & wjekr] (MIR-153, Sanyo Co., Lid., Japan)E o8, 30C
oA 36A)12F F<t vl BT Hld & ANE FAE0.1%Y
tetracycline & X33+ PDB % #] (1% tryptone, 0.5% yeast
extract, 1% NaCl, 2% agar)o]l 23}o] wjokst 3, 2} wj =] 4]
7180) B2 93 AETA Y A3L 245 AXTEA Y
A7) ek Bag 71299 ug-L vl 23 lipase o
717} ¥ HolFE Ayt

Lipase ¢} =3

g WolFE PDBHIAE o] &, 30T oA 36413 &
5 &, ujokel-S 10000 rpmel A 158 F¢b f4Be st
Hg 4Edg ANBEZ ol$3UTk 1 mLY) N2E
E (10%2] S8Ef/5 73 isooctane 10 mL + & 10
mLys] 7}eke] AWFLFEE o8, 37T, 150 mpmolA 30
F S wkAIZl ¥ 6N HCIE Frtste] 302 F< £3st
Aok EFY 2 mLg AEHLE £A4 05 mL9 cupuric
acetate-pyridine A]¢FS H7}StAty. isopctaneo] £3)E X|dt
Aol e Ao wmot FRES] FAFAUL o8, 710
nmol| A BEHJ 7 (CMF80, Hanil Science Industrial, Korea)
of oa) =A4=ch Lipase B4 drhe 37ToA 18 Ft
1 pmole] Xate Basts ko2 ARSATHIO).

Clulx) 2

Bradford stock solution (95% ol €h-& 10 mL + 88% <14} 20 mL
+Serva blue G 35 mg)#} Bradford working buffer (ZF 4= 85 mL
+95% o L& 3 mL + 88% <14} 6 mL + Bradford stock solution 6
mL)8- -8 A 23} v Fd-g 10000 rpmel A 1587 A%
e F ATA 100 S NPT ¥ 1 mLe] Bradford
working buffer& 73k} ETEHTE 28 A & BABEAS

ol&, 599 nmell A FAEE ZH3Y o]l B} BEEIRZE 1
mg/mL 2] BSA (Bovine Serum Albumin)& A28 CK11).

Cellulase 24 (Filterpater assay)

Cellulase 2] ¥ 71+ filter paper (Whatman No. 1)& o] &3} &
A5} th filter paperE 50 mg (1 x 6 cm)©] HEE A2 & g4
0.5 mL} 0.05 M phosphate buffer (pH 5.8~6.0) 1 mLE 37}l
50°C oA 6057 9Hg- A A TE A H 9% = DNS &
°|g, 550 nm| N EFF=A 2 S H

Amylase £4] (Starch degradation)

Amylase %71 Bemfeld HW(12)9) ol 245k} 1% 4
A% 89 0.5 mLol| 0.4 mL2] 0.05 M phosphate buffer (pH
6.8)9} 0.1 mL9| a4l g H7lske] 60TIA 1087 ¥
¥,1mLe] DNS Alekg B71eled BRBEAS o8, FRES
22 (at 540 nm)3}e amylase 712 A5G

Zu o o

Lipase di& 73 MYH

AYH ZA} 7F AELE Fig 19] ek &
APl e A (188 x 107 Watt/m) F3A2Hg 12022
g 5% W] AEE #FE U4 eE st lipasse J7HE
2R3t ow, Z4Ze) FFA lipase G718 wime 3
3, 12 m-7090 4 AELA Y AA g ElE 71§9Y
o] H)go] 23308 T2 Wo|2so AWEs] B4 u
3 tha ¥ S HA(Table 1), ©] FFF lipase YA
FE2 AEA
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Figure 1. The survival ratio of selected strain treated with UV light
(152 x 10°* Watt/mm>).
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21} 2 o) Fole YA FAHRT
15} 97 Z7h8h o) Wk 24412 o) F
e 1% AT

Table 1. Lipase activities of mutants

Diameter of Diameter of clear Diameter of cleared zone

Microorganism colony (mm) zone (mm) | diameter of colony
9m-13 0.70 1.00 143
9m-21 0.70 1.10 1.57
9m-23 1.10 1.60 1.46
9m-24 1.00 1.50 1.50
11m-32 0.90 1.30 144
11m-34 1.20 1.65 1.37
12m-18 0.70 1.40 2.00
12m-21 0.65 1.20 1.84
12m-50 0.65 1.35 207
12m-64 0.60 1.10 1.83
12m-68 0.75 1.60 215
12m-70 0.60 1.40 233
control 0.85 1.05 1.23

—O— Cell No.
—&— Lipase activity

Cell No.(x1G/mL)
w
Lipase activity (U/mL)

0 L L t L L L 0.0
0 10 20 30 40 50 60 70

Time (hr)

Figure 2. Growth characteristics of 12m-70 mutant and changes of lipase
activity.
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107 cells/mL, 4.14~0.53 UmLZ U}EN) FH) 9] HE 8o} 74|
=9} lipase A7}l Q43S T4 e L2 et £ 4
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dxe 27 HEHE 4%E 248t AFL s

EEEs CellNo.
W Lipase activity

Cell No.(xX1@rL)
Lipase activity(U/mL}

2% 4% 6% 8% 10%

Inoculum size (%)

Figure 3. Effect of inoculum size on the cell growth and lipase
prodution of 12m-70 mutant.
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o EgtchFig. 4. 2do] HVIHA A%E o= lipase
Aol 014 UmLE Yerd ¥, 1% 4ol A7MHAE
u) lipase 4o} 050 UmLo 2 Z7}8}o] lipases] AJ4H&
24 "7l 9 fFREHARE & & Y 299 F
EE 2% o1 10%7+A F7/MANAE 9 lipase H717F ¢
ol F/hEA ol E UE AFAHE HolA Fgow,
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Figure 4. Effect of concentration of olive oil on the cell growth and
lipase production of I2m-70 mutant.
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gad A AL F£Ydd. gadeze IRG, oy S

fructose, sucrose, galactose, SFFAE, 3G, A, A3} A9 AA4E Y8 4714y A4AY (W5 com steep
Aol o]&HRoH, o5 TrE BF 1%E 1A liquor, A8 YZEH, yeast extract)o] ©]&HJLor, o]
o] W, BAYLL 1% yeast extractE U3 A A2 S99 e 47 05%2 ARG gA902E 2%9)
on 1% S8 HE ANAU Fig SN & + U%ol,  nHDE ol EANH 199 L2BHE WA Fie
272 AH83 PDBY AE 849Y (EET, fructose, 72 7] Axhel wE A9} lipase H7HE Ve
sucrose, galactose)oll A= HIS=3F Adgks dow, u3 Aolth. ERFANE FAS: 5.12 x 107 cells/mL, lapase

9 (FAS 6.13 x 107 cells/mL, lapase %7} 0.58 UfmL)=} 97} 052 U/mLSly) ®lsl), AHd8 Gz2EE (FAS5: 595
AERE (FA S 525 x 107 cells/mL, lapase ®7}: 0.53 x 10" cellsymL, lapase 97}: 0.65 U/mL)$} CSL (T4
UmL)& o] &3S o, i34 & lapase F7}7F JeEbgS 6.15 x 107 cells/mL, lapase %7} 0.68 U/mL)ol A ¢kt &=
g8 4 ATk Fig 62 nHAFH AL Fxo

4 %ot lipse 97HE 92 4 AT Fig 88 2%
W lipse o7te] WalE Uehd Zojch T Bad 55 FxEPs CSLY FEd W lipwe 47hE ek 2ol
P!

o o

©
2%9 FEANA 7HE E lipase 97bE depigled, 3 ok F d29 2% 1% A lipase 97bE Ve
Ao A F o ¥ lipase 97} (067 UmDE 22 5 on, CSLAlX Tk & lipase 97} (0.62 UmL)E <&
Aok B AddAAMe 2%9 nHAFE HAF dLdez A F AAT B dPAME 1%9 CSLE HF Aardoz
A3kg o} A& At
10— 2.0 10 2.0
Cell No. Cell No.
I Lipase activity I Lipase activity
8| 8l
{15 ~ H15 =
~ E 2
- =) -~ £
E ES E 2
< H = )
S 8 E 2
z ® S 8
= @ z ®
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© 3 o 3
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Carbon source )
A :glucose, B : fructose, C : sucrose, D : galactose, E : corn starch Nitrogen source
F : high fructose syrup, G : low dextrose syrup, H : soluble starch, | : PDB A : Soy bean meal, B : CSL, C : Industrial yeast extract, D : Yeast extract, E : PDB
Figure 5. Effect of carbon source on the cell growth and lipase Figure 7. Effect of nitrogen source on the cell growth and lipase
production of 12m-70 mutant. production of 12m-70 mutant.
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Figure 6. Effect of concentration of carbon source on the cell growth Figure 8. Effect of concentration of nitrogen source on the cell growth

and lipase production of 12m-70 mutant. andl ipase production of 12m-70 mutant.
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z7] pH7} TAZF ¥ lipase F7be] w1
e st 718 WA 9] 27IpHE 492
Sttt Fig 9& Z7] pHY W)
M2 FA £ lipase 9719 W3S Vebd Aotk Fig.
9| B 4 9lX%e], pH 5904 /b ¥ dA F9 lipase
q7h7b #FHA o, pH} 71855 74 59 lipase
477k Bashe AL & F AT HEd B APeA
= oA 9 lipase 7}7} M4 =& %7 pH 52 HA
o pH 2722 AAR3IAeH, o wo] A 49 lipase
d7te Zzb 610 x 107 cells/mLl, 0.66 UmLoE 2P
(FA 5 495 x 107 cells/mL, lapase @7} 0.49 UymL)e] v)
3 oF 30% S7HAES & AU

off

‘9'15
o
N
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I Ceil No.
W Lipase activity
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Figure 9. Effect of initial pH on the cell growth and lipase production
of 12m-70 mutant.
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Figure 10. Effect of temperature on the cell growth and lipase
production of 12m-70 mutant.
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Fig. 10914 &  S1%o], W&¢2% 25T 27CAAY o
A 4= 247 840 x 107 cellsymL2} 8.90 x 10" cells/mL.O
2 v & 7}%101% 27T ol 2xde 257t
wotdE A F7b daste AEFE EhASAT lipase
g7bE 27T HCMZCOM 7V =& % (123 Uml)2

4L & e, 27T o4y wIFerdA= 7“0}-&
AL e gely F3 AR lipase 7 2
2 273 HA g Es 27CE ARsEc

Table 2. Protein content and enzyme activity of 12m-70

PDB (control) Optimal Commercial
condition S. cerevisiae
Cell No. 4.85x10’ 8.80x107 1.83x10°
Protein content
(mg/mL) 0.15 0.29 0.35
Lipase activity
(UfmL) 0.51 1.12 0.27
Amylase activity
(UjmL) 0.36 0.37 0.40
Cellulase activity
(UjmL) 0.02 0.04 0.06
Z| N stE ofgxTHAM 49901
Table 2% lipase &71e] 3-8 1S HASHE wjgz

AdiA e wgd el E4 9riet @i g, A ¢
£ Uerd Aolth HAsE 2ANMe amylases] %79
cellulased] €7t= Z+2+ 037 UmL, 0.04 UmLE txT
(amylase 97} 0.36 UjmL, cellulase 97}: 0.02 U/mL)$} 4]
watel ¥ O Rolg dehhA @gou, 74 49 ©
43 BFe A% T Wk 3T A AT + el
lipase 97} 3 FHAuYZACNA 1.12 UmL (TR
0.51 UmL)y7HA| ZF71ste widz7 e 53 AEd
wol Z5] lipase MAE BHE FUT 4 AU

o of
4 T

g4 559 FEAR %7}111:14 ol84& 57717 ¢
3l lipase Aol B ARE (PSR ZRE AF
Ho AERY %a%}aiu}. g 755 o], A9
A EAHCIE B3 lipase o] & TFE LA
W AAE g Ag, wgT e AN B ATE
S35tk e wix o] BAdegE 1Ry, daYoR
£ CSLo| z+zt MA=Eon, 2%9) nad, 1%9 CSLA
Wz AL HASA 7 A 3} 1%9 2 BEH o) A
=% 4%, 27] pH 5, 283 w2 % 27°C oA lipased] A
2Hge] Hojzt %£ i—}"lf& & e o] w lipase H7te
1.12 UmLE 4 F Ak

Z Al

B Q7E 20038hds v2istn oigt d7ule 24
St} ATHACT o)) BAL=FLTh
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