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The 126 isolates of bacteria were isolated from 50 samples of spoiled fruits and
fermented foods. These bacterial samples were screened for the glutamic acid
production in Kinoshita’s production medium containing 5 % glucose, 0.8% urea,
0.2 % meat extract, 0.2 % peptone, 0.05 % K,HPO, and 0.007 % MgSO,. 7H,0 by
cultivated on reciprocal shaker with 140 rpm at room temperature (28 OC) for 3 days.
The glutamic acid i)roduction of these bacteria samples was analysed by paper
chromatography. The result showed that 8 isolates can produce glutamic acid ranged
from 0.04 % to 0.12 % of medium volume. The bacteria sample producing highest
amount of glutamic acid (0.12%) was isolated from fermented chinese mustard
(No. 27003) collected from Khamphangsaen Nakhom Pathom. The studies on
morphological and biological characteristics of the best producer (No. 27003) revealed
that it should be Bacillus subtilis. This bacteria was induced mutagenesis by using UV
and N-methyl—N/-nitro-N—nitrosogua.nidine (NTG) respectively. The servival rate of
0.1 % was obtained when treated with UV for 3 minutes. There were 49 isolates of
auxotrophs isolated after UV treatment. The sample No. 19 can produce the highest
amount of glutamic acid of 0.22 %. The auxotroph No. 19 was further treated with
0.25 mg/m} NTG for 25 minutes. After NTG treatment, 100 isolates of homoserine
auxotrophs were obtained. Among these 100 isolates, the isolates No. 73 was found to
produce glutamic acid in the highest amount of 0.26 %

The investigation of factors affecting the glutamic acid production of the
isolate No. 73 revealed that the addition of vitamin B1 and biotin into the medium has
no effect on the production of glutamic acid. The factors which have effect on the
production of glutamic acid were carbon source, nitrogen source, organic substance
and temperature. The production of glutamic acid of the isolation No. 73 can be
increased up to 0.38 % in Kinoshita’ production medium containing 2 % glucose ,
0.5% urea, and 0.2 % meat extract and 0.2 % peptone and incubated at room

temperature
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Yodviiinadonisies guazmsadrnsangaiinvoauniis o (Yamada and others. 1972)

L uvassgaiiueu  dagaviiuueiifoladuunaemifveulumsndania
ngarlia ldlinaroiia wu nglea glnsa Winlea vealasr lslve wazluToa wdlae
W ldeetinnldng Tacuazglnse Taumsadaluszdugaamassy Sneglfiagiusudulu

»
suvowdly udninnlelasladdonianiewulyl nie onldluglvesmmimmanden
A 9 A L] o o ¥ o 1 L) oy & n‘: =
wievin  ednlsfmwuns ldundimiveustiagy mmbhmanndeniuzdesldinaiia
= o 4 : ot < * A = o S -
Rerulumsndin insoinmmbmiasindesiiluToAusdgs deeziinaviilindansa ngaila
oy
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Witde main culture figungd 37 seruvaidon wiorudoNe sub cultwre 0% main

& J L.} =
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ﬁﬂﬂﬂﬁi%ﬂ (laminar flow, ISSCO)
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1n599TAN15QAUNY (spectrophotometer, Milton Roy Model Spectronic Genesys 5)
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. . 1 y o« o [Y .:f
modified nutrient agar Um¥eNguugieuiunm 13 7 uduwizuonmelnidulalail
d =3 -‘i’ . . 4 4 = 9 ar A
@o1  nudelue 13 modified nutrient agar slant UwFeNguvideszinm 1-3 Ju 1o

[ )
FornTydudrladmaealfiniuih v ludiu e 19dnuae 14

o M A A a -
2. MIAAINULATITENHAANTANGAINN
. o d . Y A4 Lly
UNFD01NUD 1 VUALIUYU  growth medium (MARUIN N U9 2) VD LI 24
& e 4 4 - ] . , 1
H1lus  vuvefinTadndlalue s production medium (MARUIN 1 T8 3) Tasldide 1-2
» [
q1l deems 25 dndaasiudatad 125 dadAns UuFeuUIATIAVEINGY 140 SOUAD
=) :i = g 1Y o J A’l’ t:i [] ar ar lJl y o
wif Agumgies Hunat 3 Su e mnsdsadeiinunsninasy 3 Juldiluuenaaa
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Swszdmnsangaiiia 1aedt I TansmRuuunszay (MakuIn 4 ) (Smith. 1969;

Gerhart. 1981; Bhushan. 1990)

3. mshwunstisvewuniils sfindansangmidaiuon 1densssuma
aduunrisvewusiiS eindansangaiiinldgege Nuonldonsssuanash
Tasmsfioudunsy (Gram’s staining) (Cowan and Steel.1970 ; Manafi andKneifel. 1990)
- 4 A -
aInaasuMseT guouvalioduIigungiigs 80 esrmwadva  Wunan 10
} 4 | 14 ¥
wiindatinnmiguuemsidoaie (maruan n 18 5) dude ifgungiiveadunn 24
& a 4 &
1 Tus udrdnuimanTguosdaiiu
A [:¥) [-] 1
mMstpulos WoAnndnune uasdumisvssmes
a4 4
msnatouneu lninzaziog (catalase) naeeussmsiodenslulalnsiu
nlesesnlyd S ldmavInezifiavosna
NSNATDUNNTUAY AWITUBS lauuazayia (Cowan and Steel . 1970)
g 4 o aaa 4 ; - . .
Taen1sd suteluemis “l%‘nﬂﬁanﬂg NI 1YDUNF D WU Motility Citrate Gelatin
Glucose(Acid) Arabinose(Acid) Manitol(Acid) Indole VP Nitrate 1a2 Urease  UQIANYINTG

- A 4 . a
195 nyueaieiiotia1d 24 52 Tus

4. msdmbmunii§ viirdansangaiiia 18lRams nawig
4.1 mhdiRensnmeRuiRaonaaUv ansiveemzazinzaudun

(Yamada and others. 1972) uUaY 501113314?15 {Vattanaviboon. 1985)
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psrwaiduaiiuam 22 $21us
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medium uﬁaﬂﬂia‘mw.wm%m?;ﬁwhﬁgﬂuﬁ'muaz 7 diodaas

413 shoumzdesinde 412 Whusae UV srwemedn 260 wnlu
AT S2EZHIIINAIDE19 30 IUAWAT dunat 1-6 W
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$rTue udadhamad 23 afadaoromwatiimiod pi 7.2 hlURnuds 10,00058udEINT

Fhuna 15 wd
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415 1idoR18nnds 4.1.4 ldnsly minimal medium  AWUETAY 50
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42 mamlfinanInameuidomsed
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agar 1o Vigamgivesdiunm 7 Su idniwmeadoumeon Ty Insudwmsmnzady
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=y [ ;
233 Turiiaiiu
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. Y 3 a4 o . 4
NS HILUER UV (W) fwawrenmaonds | daynsegionunude (%)
' HTULES UV (CFU)
0 7.0x 10° 100
1 1.6x 10° 0.23
2 12 x 10° 0.17
3 8.8 x 10’ 0.12
4 62 x 10 0.09
5 5.0 x 10’ 0.07
6 3.0x 107 0.04




M3 s UTnumssdansangmiiavenuaiiFeiiriunsildnateiu§dionas uv

o Tananii ANMTNTUV9INTA o Tani ANUTUFUVINTA
" ngaiin()* NQAINA(%)*

27003 0.18 26 0.1
1 0.18 27 0.08
2 0.1 28 0.2
3 0.2 29 0.12
4 0.12 30 0.1
5 0.1 31 0.08
6 0.1 32 0.08
7 0.12 33 0.08
8 0.08 34 0.08
9 0.12 35 0.08
10 0.2 36 0.08
11 0.12 37 0.1
12 0.08 38 0.08
13 0.08 39 0.08
14 0.08 40 0.2
15 0.2 41 0.08
16 0.18 42 0.08
17 0.1 43 0.08
18 0.08 44 ' 0.1
19 0.22 45 0.08
20 0.18 46 0.12
21 0.1 47 0.04
22 0.2 48 '0.08
23 0.2 49 0.18
24 0.18 50 0.08
25 0.08

Hinene * ﬂﬂlﬁi—lﬂiuﬁﬂ 9IMIT 100 waaang
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frunsyi lnaisiuidio NTG

Yo Twmanii anududuvesnsa loTarand aduduveg
AQANNA(%)* NIANGANA(%)*

27003 0.18 30 0.1
1 0.18 31 0.08
2 0.1 32 0.08
3 0.2 33 0.08
4 0.12 34 0.08
5 0.1 35 0.08
6 0.1 36 0.08
7 0.12 37 0.1
8 0.08 38 0.08
9 0.12 39 0.08
10 0.2 40 0.2
11 0.12 a1 0.08
12 0.08 4 0.08
13 0.08 43 0.08
14 0.08 44 0.1
15 0.22 45 0.08
16 0.2 46 0.12
17 0.1 a7 0.04
18 0.08 48 0.08
19 0.22 49 0.18
20 0.18 50 0.08
21 0.1 51 0.1
22 0.2 52 0.08
23 0.2 53 0.08
24 0.18 54 0.08
25 0.08 55 0.08
26 0.12 56 0.08
27 0.08 57 0.16
28 0.2 58 0.08
29 0.12 59 0.08

25



A3 6 (AD)

o Tanii ANuuTUYBINTA "o Tmandt anutuduuos
NQAIIA(%)* NIANYAINA(%)*

60 0.08 81 0.08
61 0.1 82 0.08
62 0.04 83 0.08
63 0.02 84 0.04
64 0.04 85 0.04
65 0.04 86 0.02
66 0.08 87 0.04
67 0.04 88 0.08
68 0.08 89 0.08
69 0.08 90 0.08
70 0.08 91 0.08
7 0.01 92 0.08
72 0.02 93 0.08
73 0.26 94 0
74 0.08 95 0.02
75 0.04 96 0.1
76 0.1 97 0.08
77 0.04 98 0.04
78 0.04 99 0.08
749 0.04 100 0.08
80 0.08

vungma * daduniudeems 100 dafiaas
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Fiiaa13uou anuduiue)* | YSnunsangmiin(@)* ﬂq1quumaat§a(ODm)
nglaa 1 0.2 1.92
2 0.25 2.08
3 0.2 1.9
4 0.04 1.89
5 0.02 1.9
hmana 1 0 0.42
2 0 1.06
3 0 0.76
4 0 0.38
5 0 0.32
MntmIanInges 1 0 0.6
2 0 0.45
3 0 0.98
4 0 1.33
5 0 1.33

nnoms * aeduniu deems 100 dindans



28

- 52 wpwearia wozdTualulaseu
a 4 . . =g s C T ) :
INMSINLUTE 143 production medium $119ng Tnadiudufovay 2 huunas
asusundulsiurtiovosmaslulasioude pSe woulwfls wonlufiondoma  unz
Tdmden lwasn ludFuansudududoves 03 -1 manIneasmuhriinuazTuw
] <4 ] = F=Y A b3 =t =i 1
vosuna slulaswulinndenrsndansangenin  WeldyS e uazuouludiefuungs
4
o =, = + é o
Tulnsou  Feawsandguazrdansangmiin 1danduilolduen Tuitloudama uaz
ar = 1 4 g = =
TddmFontumsnidumdsluTasion  dwanslumine 8 uazdeeninnsangaiinldqa
A oy o o v 2
garduduiosns 038 iisldpSaduduiosas 05 Wuundslulasou dalulummeass

¥
udsll  FadenldgTudududovas 0.5 Wuunaslulasiou

M3 8 wavewrdauazdTuululasiuiiidensed guarnissdansangaiices

uuais olo Taanh 73
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Tulnsiou

g3 0.3 0.26 1.45

0.5 0.38 1.56

0.8 0.26 1.44

1 0.22 1.47

waw Tty 0.3 0.26 1.46

0.5 022 1.46

0.8 0.1 14

1 0.04 1.33

uon Tutlougama 0.3 0.08 1.5

0.5 0.08 0.41

0.8 0.04 _ 0.06

1 0.04 0.05

Tudmaeu Twasn 0.3 0.08 0.47

0.5 0.02 0.34
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1 0 0.18
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meat extract : 0.1 232
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UALINAISANENYDIUSINGL meat extract @Y peptone ADNNTLIYURLNIS
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peptone (intuSaoar 0.2 luudassiia  asudaaluemsn 10 Farfulumsnasastuy
aalUIRanld meat extract WAL peptone LHNAUIAYAL 0.2 luudazyile
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ANMLTNTUTDN meat extract UWdE peptone (%) Uinanse mm-q'uﬂmt%a_
naa e (%)* (OD,,,)
0.05 0.04 0.81
0.1 0.18 0.92
0.15 0.25 0.79
0.2 0.38 1.06.
0.25 0.3 0.78

wanmg * Aofluniudasns 100 fiaddns
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(ng/1)
0 0.38 1.06
5 0.3 1
10 Q.25 i
15 0.26 1.06
20 03 1.06
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0 0.38 1.06
1 0.22 - 1.21
2 0.26 1.12
3 0.26 1.78
4 0.22 1.2
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'/ 3. Production medium (Kinoshita, 1957)
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