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ABSTRACT

Induced mutation of/ isolated fungi from  soil \were studied for, enhancing lipase
production. Isolated fungi were mutated by ultraviolet irradiation and, treated by N-methyl-N’-
nitroso-N-nitroso-guanidine(NTG). The results found that 3 mutants from UV mutation showed
higher lipase activity.than' wild type. Mutant UVC, presented the highest lipase activity (0.317
U/mL), compared-to wile type (0.127 U/mL). Then, mutant UVC, was treated with NTG and
found that only one mutant, strain NTT, showed high lipase activity (0.136 U/mL). The resulted

revealed that lipase activity of mutant NTT, decreased when compare to mutant Uvce,.
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mamisumsazneeamiaivines (asazaie B)

A :0.2M monobasic sodium phosphate (NaH,PO,.2H;0.31:2 n3u 1u1f1ﬂé|'"u 1 8n3)

B :0.2 M dibasic'sodium phesphate (Na.zHPO4.7H20 53.65 NSU'H5D NaH,PO,.12H,0 71.7
n3u hutindu 1 Aas )
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A1513MARUINII 1T MIwSelaisacatsieadatnines

X ua. Y aa. oy
93.5 6.5 5.7
92.0 8.0 5.8
90.0 10.0 59
87.7 123 6.0
85.0 15.0 6.1
81.5 18.5 6.2
71.5 225 6.3
735 26.5 6.4
68.5 31.5 6.5
62.5 375 6.6
56.5 435 6.7
51.0 49.0 6.8
45.0 55.0 6.9
39.0 61.0 7.0
333 67.0 7.1
28.0 72.0 72
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MINMARLINA 1 (78) Mswmssumsazaedoaaiwives

X wa. Y wa. oY
23.0 71.0 7.3
19.0 81.0 7.4
16.0 84.0 1.5
13.0 87.0 76
10.5 90.5 7.7
8.5 915 7.8
1.5 93.0 7.9
53 94,7 8.0

- o A o al
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WisuNNATazatewIst- lu InsWuea A mdudy 1000 lulasnspdaiadans Tauds
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MINMANNING 2 Mngandundamanenssuveuoy ol lanlafirumsdniidae

@ A w d‘. 4
Sadoanstlhlaas Huanlo wn

e fnsganduuas | AN amududuves fenssuvouonlal
Tolwman | nish (410 ur luuns) e prnitrophenol (gus/aa.)
(uTnsnfu/a))
1 0.597 1 26.533 0.127
51649 2 0.597 1 26.533 0.127
3 0.596 1 26.489 0.127
1 0.100 | 4.444 0.021
UVT, 2 0.085 1 3.778 0.018
3 0.101 1 4.489 0.022
1 0.467 1 20.756 0.100
UVT, 2 0.491 1 21.822 0.105
3 0.491 1 21.822 0.105
1 0.445 1 19.778 0.095
UVT, 2 0.490 1 21.778 6.104
3 0.489 1 21,733 0.104
1 0.325 1 14.444 0.069
UVT, 2 0.348 1 15.467 0.074
3 0.345 1 15.333 0.073
1 0.319 1 14.178 0.068
UVT, 2 0.275 1 12.222 0.059
3 0.312 1 13.867 0.066
1 0.129 1 5.733 0.027
UVT, 2 0.115 i 5.111 0.024
3 0.128 1 5.689 0.027
1 0.275 1 12.222 0.059
UVT, 2 0.226 1 10.044 0.048
3 0.255 1 11.333 0.054
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ﬂ. ¥ r -~ VL c; L] ]
MITMANUINN 2 (RD) ﬂ1ﬂ15ﬁﬂﬂﬁullﬁﬁl%ﬁ$ﬂ1ﬂi}ﬂﬁIJ‘UBQLEI‘LI1‘113Jﬂ1ﬁ!1|ﬂﬂﬂ114ﬂ15‘]fﬂu1ﬁ”30

Fydoans1 12 Tetaa Maan 10 u

a Mmnsganduumy | ANy avududuves Avnssuvesoulal
lolman | asefl | @l0wluwms) | Fens p-nitrophenol (gin/ma.)
(lulnsnfuam.)

1 0.601 1 26.711 0.128
UVT, 2 0.553 1 24.578 0.118
3 0.558 1 24.800 0.119
1 0.127 1 5.644 0.027
UVT, 2 0:118 1 5.244 0.025
3 0.125 i 5.556 0.027
1 0.244 1 10:844 0.052
UVT,, 2 0.259 1 11.511 0.055
3 0.247 i 10.978 0.053
1 0.042 H 1.867 0.009
UVT,, 2 0.041 1 1:822 0.009
3 0.043 I 1.911 0.009
| 0.070 1 3.111 0.015
UvT, 2 0.070 i 3.111 0.015
3 0.070 1 3.111 0.015
1 0.080 i 3556 0.017
UVT,, 2 0.082 1 3.684 0.017
3 0.085 1 3.778 0018
1 0.604 1 26.844 0.129
UvT,, 2 0.602 1 26.756 0.128
3 0.602 i 26.756 0.128
1 0.408 1 18.133 0.087
UVT,, 2 0.402 1 17.867 0.086
3 0.403 1 17911 0.086
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fnsganduudazmfenssuveaeu lmi lanlafirimsdminde

o A w

Feiivans1 12 Toma Maan 10w

s mmsganduuea | mms | aonduduves fonssuvoueu g
Tolmon | a¥eR | @iowluwes) | Fovis p-nitrophenol (yiia/an.)
Clulnsniuma,)
i 0.206 5 9.156 0.220
UVT,, 2 0.202 5 8.9778 0.215
3 0:205 5 9111 0.221
1 0.628 1 27911 0.134
UvT,, 2 0:582 1 25.867 0.124
3 0.580 1 25.778 0.124
1 0.143 1 6.356 0.030
uvc, 2 0.146 1 6.489 0.031
3 0.146 1 6.489 0.031
1 0.365 5 16.222 0.389
Uvce, 2 0.332 5 14.756 0.354
3 0.338 5 15.022 0.360
1 0.029 1 1.289 0.006
UVC, 2 0.026 1 1.156 0.006
3 0.020 ! 0.089 0.004
1 0.046 1 2:044 0.010
UvC, 2 0.054 1 2.400 0.012
3 0.045 1 2.000 0.010
1 0.207 1 9.200 0.044
UVC, 2 0.200 1 8.889 0.043
3 0.201 1 8.933 0.043
1 0.030 1 1.333 0.006
UvC, 2 0.027 1 1.200 0.006
3 0.029 1 1.289 0.006
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si 1 1 L= -] d‘ L) a o
A NNANUINN 2 (A1D) ﬂ'1ﬂ'IiQﬂﬂﬁuIlﬂﬂllﬁ:’,ﬂ'lﬂ'ilﬂ‘ﬁlﬂ]ﬂﬂlﬂu.l"]fiﬂﬁl‘l_lﬁﬂﬂ'lﬂﬁ‘l)’ﬂU"lﬁ’JU

o <l o d'. =4
'J'Qﬁﬂ'ﬂﬁ'i'lll'liﬂlﬁ‘n nal 10 U

sWe MmIgandunas | amns ardiutures Aenssuveaoula
Yolwam | nish @10 lwuas) | WeIn p-nitrophenol (gHin/ua.)
(luTnsnsuam)
1 0.041 1 1.822 0.009
UVC, 2 0.030 1 1.333 0.006
3 0.039 1 1.733 0.008
1 0.018 1 0.800 0.004
UvG, 2 0.018— 1 0.800 0.004
3 0.015 1 0.667 0.003

MIIMANNNT 3_Ansgandunaazainenssuveusy ledlanladidunssmixdae

13A3 NTG Aanududy 0.1 (a2 02 Naansuseiaaas iumal 30 uih

sHa ] AnsgAnauLa mndnduves Aenssuvo ey el
loTwion | ATV @10 nTues) | | A p-nitrophenol (glin/a.)
B0 ulasniuma,)

1 0.192 1 8.533 0.041

NTC, 2 0.173 1 7.689 0.037
0.189 1 8.400 0.040

1 0.190 1 8.444 0.040

NTC, 2 0.167 1 7.422 0.036
3 0.188 1 8.000 0.038

i 0.050 1 2.222 0.011

NTC, 2 0.045 1 2.000 0.010
3 0.045 1 2.000 0.010

1 0.253 1 11.244 0.054

NTC, 2 0.243 1 10.800 0.052
3 0.252 1 11.244 0.054
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4‘ 1 1 - " a o « a 9
AINANUINN 3 (WD) ﬂ'lﬂ'liﬁﬂﬂﬁ'ullﬁﬂllﬁ%ﬂ'lﬂ%ﬂﬁiﬂilﬂﬁmu.l"]imﬂl‘ljﬁﬂﬂ’luﬂ'ﬁ‘ﬁﬂU'lﬂ]U

15103 NTG Aanududu 0.1 uaz 0.2 dadniudaiiaans tlural 30 wii

sHa . ANsgAnAuLas anududuves Aanssuvaueulxd
lolman | P59 @ownTuwey) | AN pnitrophenol (yin/n.)
oS (lulasniuam.)
1 0.253 1 11.244 0.054
NTC, 2 0.243 1 10.800 0.052
3 0.252 1 11.244 0.054
1 0.301 1 13.378 0.064
NTC, 2 0:297 1 13:200 0.063
3 0.301 1 13.378 0.064
1 0.130 1 5.778 0.028
NTC, 2 0.136 1 6.044 0.029
3 0.135 1 6.000 0.029
1 0.067 1 2.978 0.014
NTC, 2 0.067 1 2.978 0014
3 0.065 i 2.889 0.014
1 0.080 1 3.556 0.017
NTC, 2 0.075 1 3.333 0.016
3 0078 1 3.467 0.016
1 0.080 1 3.556 0.017
NTC, 2 0.078 1 3.467 0.017
3 0.080 1 3.556 0.017
1 0.226 1 10.044 0.048
NTC,, 2 0.232 1 10.311 0.049
3 0.232 1 10.311 0.049
1 0.209 1 9.289 0.045
NTC,, 2 0.195 1 8.667 0.045
3 0.205 1 9.111 0.044
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4' A 1 - L= d‘ 1 @ L]
ATNMARUINN 3 (He) AmsganduudatazafanTsuveseu lud lawafinumssnmidae

g1sndl NTG Annududu 0.1 uaz 0.2 Taansudeiaans Hural 30 ud

sHa . AN TgANaLNE arududuves fanssuveuou el
loluian | 307 @owlumg) | NS p-nitrophenol (gl
e (tuTnsnduan.)
i 0.353 i 15.689 0.075
NIC,, 2 0.353 t 15.689 0.075
3 0.349 | 15:511 0.074
1 0.133 1 5911 0.028
NTT, 2 0:154 1 6844 0.033
3 0.135 1 6.000 0.029
1 0.192 1 8.533 0.041
NTT, 2 0.198 1 8.800 0.042
3 0.199 1 8.844 0.042
1 0.213 1 9.467 0.045
NTT, 2 0.220 1 9.718 0.047
3 0.219 1 9.733 0.047
1 0.253 1 11.244 0.054
NTT, 2 0.265 1 11.778 0.056
3 0.265 1 11.778 0.056
1 0.116 1 5156 0.025
NTT, 2 0.116 1 5.156 0.025
3 0.114 1 5.067 0.024
1 0.020 1 0.889 0.004
NTT, 2 0.027 1 1.200 0.006
3 0.027 1 1.200 0.006
1 0.439 1 19.511 0.094
NTT, 2 0.429 1 19.067 0.091
3 0.439 1 19,511 0.094
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AINMAKHUIM 3 (AD) mm‘igﬂﬂauumuﬂzmﬂﬂnﬁﬁmmmu'lmﬁ'lmﬂﬂnmumi‘unmma

#1508 NTG Annududu 0.1 uaz 0.2 Toansunoiiaaas thuar 30 id

e . Amsganduuag arududuves fenssuveaoulsl
Yolynn | P3O @0wluway) | 01 p-nitrophenol (iim/a)
TLARE (luTnsnsuanm.)
1 0.439 1 19.511 0.094
NTT, 2 0.429 1 19.067 0.091
3 0.439 1 19.511 0.094
1 0.091 1 4.044 0.019
NTT, 2 0.111 1 4.933 0.024
3 0.109 1 4.844 0.023
1 0.637 1 28.311 0.136
NTT, 2 0.639 1 28.400 0.136
3 0.640 1 28444 0.136
1 0.266 1 11.822 0.057
NTT,, 2 0.312 1 13.867 0.067
3 0.300 1 13.333 0.064
1 0.289 1 12.844 0.062
NTT,, 2 0.289 I 12.844 0.062
3 0.265 1 11.778 0.056
| 0.108 1 4800 0.023
NTT,, 2 0.105 1 4.667 0.022
3 0.105 1 4.667 0.022
1 0.301 1 13.378 0.064
NTT,, 2 0.296 i 13.156 0.063
3 0.300 1 13.333 0.064
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Duncan

1 254 i Twwns [Hurat 10 v

MUTANT

Subset for alpha = .05

7

8

9

10

11

12

i3

14

15

uves
uves
uvCe
UVT18
uvcr?
UVT11
uvc4
UvT12
UvTi3
uvTl
UvTe
uvT9
UvCl
UVCS
uvT10
uvT?
uvTs
uvT4
UVT15
UVT3
UvT2
uvrs
51649
uvT17
UvTi4
UVT16
uvez

 sig.

WWWwWwwWwWww W iwwwwww b Wwww i w b www

.00367
.00533
.00600
.00700
.00767
.00900
.01067

103

.00700
00767
.00900
.01067
.01500

.054

.01067
.01500
.01733

.090

.01500
01733
.02033

.174

.02033
.02600
.02633

.126

02600
.02633
.03067

234

04333

1.000

05333
.05367

.928

06433

1.000

.07200

1.000

.08633

1.000

.10100
10333

.526

12167
.12700
12733
12833

.101

.21867
1.000

.36767
1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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Subset for alpha = .05

8

9

10

11

12

13

14

15

16
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1.000

01033

1.000

.01400
.01633

.097

01633
.01700

631

.02200
02233
.02467

073

.02867
03000

338

.03800
03933

.338

.03933
04167

097

.04467
04633

.233

04633
.04867

.097

.05333
.05503

.233

.06000
.06267

.059

.06267
.06367
06367

.500

.07467

1.000

.09300

1.000

.13600
1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000






