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3 o o J J 1 ’é Y] { 1
M319n 4.3 LLﬁ@Nﬂ’.ﬂllﬁll‘W‘L!‘ﬁ53W’J1\1ﬂ1u11’iuﬂllﬁlﬂ‘ﬁl’m1ﬁ1ﬂﬂ V9931 4. oryzae TISTR 3087

o o <3 ]
Tu 91111514987 complex medium TUHIHUN ANWFTITOU 250 1Az 700 TOUADUIN

Cultivation time Dry cell weight (g/L)
(hr) 250 SoUADUIN 700 50UADUNT
0 ND ND
6 1.577+0.31 1.72 £0.13
12 1.740+0.11 1.91 £0.02
18 1.893+0.08 2.17 £0.05
24 1.945+0.11 2.35+0.14
30 2.190+0.22 2.65 +0. 05
36 2.295+0.12 2.84 +0.06
42 2.375+0.06 3.07 £0.07
48 2.493+0.17 3.18 £0.04
54 1.968+0.14 2.74£0.20
60 1.633+0.21 2.31£0.05
66 1.417+0.08 1.92 +0.03
72 1.287+0.18 1.75 +0.10
78 1.017+0.18 1.33 £0.18
84 0.817+0.28 1.01 £0.12
90 0.743£0.12 0.75 +£0.15
96 0.540+0.08 0.53 £0.16

(1) ND = Not Determined
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H @ o 4 U 1A @ o a { 1
191990 4.4 1aAIRNNFNRUTTE AN Tueant lav 1UsAeaNna1a1Ng 514 orvzae

TISTR 3087 1101115147 complex medium ludamin ANuEI59U 250 Uaz 700 s0UABUIN

Cultivation time Alkaline protease (U/ml)
(hr) 250 SoUADUIN 700 50UADUNT

0 1.36+0.02 2.50+0.04

6 5.88+0.05 13.64 £0.12
12 19.284+0.17 35.80 +£0.19
18 66.40+0.23 130.40 +0.23
24 151.00+0.27 208.80 +0.18
30 210.00+0.19 230.00 +0.20
36 251.20+0.22 420.60 £0.25
42 588.00+0.21 686.00 +£0.24
48 810.00+0.14 922.00+0.16
54 667.00+0.24 726.00 +£0.26
60 586.00+0.21 634.00 +0.22
66 559.00+0.20 533.00 +£0.19
72 423.60+0.25 443.40 £0.26
78 324.00+0.19 353.40 £ 0.21
84 319.60+0.28 330.00 £0.19
90 257.60+0.23 266.40 £0.16
96 233.00+0.21 230.80 +0.20

(1) ND = Not Determined
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] ) < [l
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Cultivation time

(hr)

Pellet diameter (um) at ratio of O,:N, =50:50

250 59UADUIN

700 50UMDUIN

0

ND

ND

4

184.75435.02

120.934+28.59

8

194.31+41.35

128.82+24.64

12

195.414+45.68

152.054+52.15

16

230.25+68.79

155.48+25.80

20

234.06+51.64

166.19+61.03

24

237.39+67.25

176.41+£49.23

28
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178.58+81.17

32

251.78+62.05

193.04+40.14
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198.90+59.62
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234.59+45.41

153.28+53.96
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A Y o 1 ' = Y} o ' a A
LﬂfJ'JGIIfNﬂTJfnﬁfJ’éJfJﬁanJﬁ']quN!ﬂfaaSUEN3']"]5\11J5$ﬂf)ﬂﬂ'38ﬁ13ﬂ'lﬁiﬂllﬁlﬂﬁ@]!f]ﬂl "1?1@114 (FL) ﬂ@.

I Y ' 9 3 A o 12 1 @ @ ~
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4.20 (v)) (Reyes ttag Lahoz, 1977)

4 A
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cultivation time (hr)
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reducing sugar (g/L)

O T T T T T T T T T T T T

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72

cultivation time (hr)

(v

4 ' %,‘ v (S g a o [ v
U7 4.20 ugaaanivminuds (n) wazalFnanihmasaad @) TudSuanmosssernianioluds
) 9 &Y a o 1 dy
wiinTasldmaoendnuuas lulasinu (0,N) Tusasidiu 50:50 Tun1518ee 4. oryzae TISTR
3087 ludaniin U5uasems 1.5 aas 14011151187 complex medium gauvgi 30°C M3 1A

21MA 1 vvm ANUGEITOU 250 () 1ag 700 (M) 5oUADUIN
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A13190 4.7 LAAIANUTUNUT TN AURIN VAT 1A IUUDIAITHANTE RN
a (2] [} 1
ponFunaz N luTasiou (0,N,) TuATIAIU 50:50 Y951 4. oryzae TISTR 3087 Tue1nis

] ) < [l
1M complex medium TUEIHUNAMNGITOU 250 Lag 700 5oUABDUIN

Cultivation time Dry cell weight (g/L) at ratio of O,:N,=50:50
(hr) 250 SoUAPUIN 700 s0UARMIN
0 ND ND
4 0.95 £0.04 0.80 +£0.17
8 1.34+0.16 1.18 £0.08
12 1.71 £0.09 1.32 £0.20
16 1.86 £0.14 1.59 £0.04
20 2.12 +0.12 1.80 £0.16
24 2.44 £0.05 2.07 £0.02
28 2.56 £0.09 2.35 +0.06
32 2.74 £0.10 2.55 +0.14
36 3.02 £0.02 2.62 +£0.02
40 3.20+0.09 2.75 £0.04
44 3.60 £0.10 2.95 £0.05
48 3.62 £0.02 3.06 +0.00
52 3.33£0.07 2.70 £0.05
56 2.89+0.06 2.40 £0.17
60 2.59 £0.21 2.19 £0.06
64 2.30 £0.20 1.99 +£0.06
68 1.89 £0.27 1.73 £0.10
72 1.57 £0.08 1.53 £0.06
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M990 4.8 Ll’ﬁﬂ\1ﬂ’J'lﬂJﬁllW‘l!‘ﬁi%Vi’J'Nﬂ1ﬂi]ﬂiﬁJ@aﬂ'lvl,auiﬂimﬂﬁﬂﬂﬁlﬁs‘ﬁWﬁ’Juﬂl@\‘]ﬂTG]iN’GﬁJ

senIumgeendaunazmy lulasou (0,N)1usas 18U 50:50 Y9951 4. oryzae TISTR 3087

[ ] I~} ]
11911311122 complex medium 118941350 AN5ITOU 700 IBUABUIN
p

Cultivation time

Alkaline protease (U/ml) at ratio of O,:N,=50:50

700 50UMDUIN

(hr) 250 SoUADUIN

0 2.32+0.04 3.46+0.06
4 19.60 +0.17 20.60 +0.18
8 24.08 £0.21 26.60 £0.24
12 29.12 £0.26 58.30 £0.21
16 50.50 +0.18 111.40 £0.20
20 137.40 £0.24 180.00 £0.16
24 175.60 £0.16 218.40 £0.19
28 250.80 +0.15 349.20 £0.21
32 369.60 +0.22 383.40 £0.23
36 437.60 £0.19 498.00 +0.18
40 679.00 +£0.24 648.00 £0.23
44 842.00 £0.30 868.00 £0.31
48 1244.00 £0.22 1430.00 £0.25
52 913.00 £0.32 946.00 £0.33
56 601.00 £0.21 651.20 £0.29
60 438.00 £0.15 548.80 £0.24
64 423.00 £0.25 504.60 £0.30
68 341.40 +0.20 410.40 £0.24
72 321.60 £0.19 360.60 £0.21
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dawalnsumsnIgniswulman luaaungauy tazsaldunsinanandumI3 191 (Sagantanis
Uag Karim, 1996; Ya-Jie 4a¢ Jian-Jiang, 2003; Issaly LlagAMe, 2005; Yovita LLASAME, 2005)
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A ' v ' M A a
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o A Y g ' 9 o a A A . . Y]
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Aa o < I 4 g o I 1 o g Y]
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