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ABSTRACT

The growth of recombinant E. coli and by-product production were investigated. D-cycloserine was
added to increase the secretion of @-amylase from recombinant E.coli. Even though cell growth was in-
creased for optimal d-cycloserine concentration 0.1g/f, extracellular e-amylase activity remained
almost the same as the case without d-cycloserine. It is important to achieve the high cell density for
commercial production of methabolites including e-amylase. To achieve this goal, culture conditions
should be selected carefully and optimized considering cell growth and by-products production. In culti-
valing recombinant E. coli, lactic acid and acetic acid turned out to be important by-product which af-
fected cell yield and growth rate.
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Table 1. Nutrient composition of the Standard
Medium. [S. P(Spizizen Potato) medium]

Component Quantity(g/? )
Carbon Source(glucose) 100
Yeast Extract 1.0
KHPO, 0.1
NHH PO, 0.1
Sodium Citrate 0.5
MgSO. THO 05
CaCly 01
FeSQ, 7THLO 0.1
MnSOsHO 0.1

b
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o] g Ee ARE Hellgtn £ nFEel Qibdd
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Zelaze] 200mlE 33 121°C, 15psi, 30min7}
HH& 5 clean benchWol] A $23] A131% o) nutri-
ent agar slantel]4] B33t Bacillus amylohque-
faciens 1 #Wisro]2 #Z£3}o] shaking incubatore]]
A 37°C, 170rpmo 2 48217F wiekF 4CUALE
574 Bstol Apaatain

v x|l AR2-E A]2ke& glucose, yeast extracts
Difcod] 2 K,HPO, NHH,PO, sodium citrate,
MgSO0,-7H,0, Call, FeSO,-7H.,0, MnSO,-H.,0
52 Junsel Co.9] 712 A3kt
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Mo g HEH| 2A=¢ F£ d-cycloserined 0.1g
/83 02g/0% 7kstx, AHAAZ 4R acetic
acid7} A X9 A3} BALE A v|Ae dFE
7198 glucose 27]%% 10g/l o acetic acid
=2 0.25ml/¢, 0.5ml/¢, 1.0ml/¢, 2.0ml/¢ &
z7tzb 7k & g F ek} 25mlE 27t AEse
37°C, 170rpm, pH7, £7]4¢E5 % lvwme %A 34
M Hag AlZew, pH 72 f3317] 484 IM-
NaOH 488 A}-g-3}3ic).
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Fig. 1. Cell growth and products of recombinent
E.coli in batch culture at 10g/¢ of initial
glucose and 0.1g/¢ of d-cycloserine con-
centration in S. P medium.
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Fig. 2. Cell growth and products of recombinent
E.coll in batch culture at 10g/¢ of initial
glucose and 0.2g/¢ of d-cycloserine con-
centration in S. P medium.
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Table 2. Effects of D-cycloserine on the e-amylase production and by-pruducts production.

[nitial
d-cycloserine | Xm Yo om Yos | Lm Am Pm | Mm | Em | pm= i( i ’I‘ Yo | vn= %( %ii "
Com(::}[ﬁra)uon @) | (g/g) [uni/mi) (g/mg) ®/0) ) 60| &0 | /1)) /0 (g/ghr) {unit/mg-hr)
0.1(Gluc=10)| 406 | 080 | 3138 | 730 | 305 | 107 - 013 | 006 0.30 047
02(Gluc=10)] 198 | 043 | 4839 | 162 | 332 { 133 | 001 | 095 | 0.19 037 0.57
00(Gluc=10)| 210 | 042 | 300 | 3.02 | 678 | 192 - - 0.14 0.24 1.88

¥ Xm=max. cell density, tm=max. ¢-amylase, Y v:=cell yield, Yes=@amylase yield, Lm =max. lactic acid concentraction, Am

=max. acetic acid concentraction, Pm=max. propionic acid concentraction, Mm =max methanol concentraction, Em =max.
ethanol concentraction, Gluc =glucose.
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Fig. 3. Cell growth and products of recombinent
E.coli in batch culture at 10g/¢ of initial
glucose and exclution d-cycloserine con-
centration in S. P medium.
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Fig. 4. Cell growth and products of recombinent

E.coli in batch culture at 10g/¢ of initial
glucose and 0.25ml/¢ of acetic acid con-
centration in S. P medium.
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/83 0.2g/¢ & Mg £ 7437} vestedy A
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Table 3. Effects of acetic acid on the cell growth and by-products production.

Initial 1,0x
acetic acid Xm Yx/s Lm Am Pm Mm Em fm Zy(E)m\
con(ze;r:lt/rzc.;non g/?) (g/g) (g/) (g/0) g/?) ®/0) /) (/5-hr)
0.25 2.10 033 4.86 2.26 0.02 0.06 0.09 0.12
0.5 196 0.33 3.56 3.72 0.01 0.05 0.07 0.28
1.0 1.89 0.24 3.63 4.15 0.01 0.17 0.02 017
2.0 1.68 0.38 0.88 452 - 0.08 0.06 0.23

% Xm=max. cell density, Lm =max. lactic acid concentraction, Am =max. acetic acid concentraction, Pm=max. propionic acid
concentraction, Mm = max. methanol concentraction, Em=max. ethanol concentraction.
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Fig. 5. Cell growth and products of recombinent

Ecoli in batch culture at 10g/¢ of initial
glucose and 0.50ml/? of acetic acid con-
centration in S. P medium.
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Fig. 6. Cell growth and products of recombinent
E.coli in batch culture at 10g/¢ of initial
glucose and 1.0mi/¢ of acetic acid concen-
tration in S. P medium.
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Fig. 7.-Cell growth and products of recombinent
E.coli in batch culture at 10g/¢ of initial
glucose and 2.0ml/¢ of acetic acid concen-
tration in S. P medium.
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15g/¢ 742 A"k & A Boke ZHA A=
t}. = o2 FAFE9l propionic acid®} methanol,
ethanol $& A 4 FAHANEE ¢ & ok,
ojabe] AL ¥™ acetic acid7l HA AAFHE
7L HE ARl 22317, lactic acid7} HA A
Hsle e AE Sl 40l 2 A% ¢ F 2
o}, olzgt EAAE A dto] acetic acid®} lac-
tic acide] o] AA = whyo] H& A+ =
Ao} @,
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o_}:

Az dAe] A3} 1 i A3 BAE
o7)9)ste] B4 HE glucose 23}y d-cycloserine,
acetic acid #H7tell @2 7749 JFEL HES
k.

HE Heo| A2 F= d-cycloserined 27| %
T 0.lg/¢ 2 A7} st vl &4 ¢ Afel v
8] AE AAbo] 93% =7} T o-amylase YL
5% A% £1)7F 22 =k, 28 d-cycloserine
z27] & 0.2¢g/¢ & H7} s A X9 e-amylase
7} o}g AA AA = =& d-cycloserineg A
7F3kH FAREel| lactic acid Aol ko] glo
v acetic acide AHA AAFHgL. =2 d-
cycloserine®} 2 AFAHE A3 Hristw AE
A% 4 camylase B|7F FXFHAL YT go
W7} S s ol dolde ot 4 ek

A A acetic acide AZ A LS F=
A7E B acetic acide] &7} =37 ¢ A

L

o) 4 lactic acidd] A3 FL ko & A4 Hol
t}. o]ate] Azte A lactic acidE AHA koA B
e HE 8o 23S F1 acetic acid7}
1A s ARl & g F3 9t}

olabe] A Al Ants AE A HiE A
A E w#{¥ o d-cycloserined %7] %% 0.1g/¢
Ax A7}l AsiA| acetic acide] AL A
s okl S HE & F vt ooty 47 o

S
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