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ABSTRACT

The growth of recombinant E. coli and formation of the by-products were investigated. Ammonium
phosphate is known to affect the cell growth as well as the enzyme formation. When initial ammonium
phosphate concentration was 0.5g/L, cell mass was 4.1g/L. By adding tryptone to the medium, acetic
acid formation increased while lactic acid formation decreased. In cultivating recombinant E. coli, lactic
acid and acetic acid turned out to be important by-products which affected cell yield and growth rate.
Initial ammonium phosphate and tryptone concentration were optimized in our research and can be ap-

plied for other culture of recombinant E. coli.
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271 AENE o B2 Fo tokd Z2EolAE
AALsE7] diol] o] AA Y ZRelol] o] At}
A ksl AR Y4E Adshes F2 5F
7hato] doslcty WES v} grh

g9 Bacillust non-pathogenegl 12 kA7 o
2 AgdHe g g o|4Fx glod, of wHgF
A st Alxatal Zkw olT BE R o
AE A2 Enjstn Qo 282 cloned s A



390

of AZe] iyt A oA LAY &

o]Ag Z7}A7)e AHo] 9jo v @, BacillusZEE

o]43}e] cloned T AL AAstes dA77) &

s},

Yoo &(14)¢) &3t B13H Bacilluse g2
Aarste] AZ gto 8 Fuldle BAo] 9lo] 3
a-amylase, protease, a-galactosidase 59 &
2 54 FAHo A2y iAo ko] gol

LFgy 3.

Welker £(15)& B. stearothermophilusel| 4] o

amylase Aol gt stide] dFo2HE AE

b g-amylaseS WA, 3}FHSE g-amylase

© B ori mjo

AT Ag FHHACR, B2l FRIVH cell

o] FE7E ALaA7IZ ARAEE, F 22 AAE
£ 375t 2831 eamylasew ti7ol A4
A3, HAsde gl v sadde] 5
g5 52 Aabe] Mtk 213 v} gt} o]
a-amylases ol b (16)31M FHHo2 /-4
A4 <453 9td, camylases HE E3 37
224 FE, AF 2 rAEERE oA, 53
| Eo &t g-amylases tizF A4k} A7} 4
7] wjFell %ol dAFEHz glen, dHo g ot
of Abglyo g {43lA HEs1 9ly, 53 oot
A g-amylase= Bacillus EFA QA5 1 9)
t}(17, 18).

Bacillus-9] BAHE £ 7F £23 g-amylase
e 2 7|zt e o] WEe R AFEHI
utk. &, Al A % 1 8 Fol7] AR
71exA, 34 9 E8E 2dse 349 AFA
715l s A7 HeAz loh(19, 20). dHbH
o2 wAEY AR 27 9% FE 2UES
el F9 &5, pH, &%, d4kg 5ot

9l4ked2 DNA, RNA, whulal &4, elesls o
A AEEE, ATP$F 5¢ 2HT(21). Wien-
berg(22), Hostalek(23) S-o 93l glaldL 3
Ao 48 L5 A FF S5 F FVMFIZE A4
Zo] g AFAA A3l gAtE A2kl 3
o} Qatde dAl, odAA, FEHEolE, BE
249 Fo TA AEEA vA £E 9 Zld|
o2t 2 e F7heHe 1o 2 Hol RNA, DNA,
i A Sl sole Ao A rH(24).

Demain(25) olAbde 23} okAdFo] AE e
F9o FAOR Hustgom, FAA|, G7tRolE &
o oz} YatEe] FAHE A= FFPEE HD
w& A7 AYE 3 glck. Tempest 5(26)2 ol

Korean J. Biotechnol. Bioeng.

T+ uAE AEHE A HsE
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Ago) A48 FF= B licheniformis(ATCC
27811) g-amylase &AAE E. coliel cloned 7Z4&
AU Szl Ropio} AHEIeH, nu
trient agar W22 A48 agar slantidell 4 4 C 2
WAael] Bastgitist Table 19 LB i E AR&
sty 2FL whok shglom P wel SP wjAE
AH-Ed T 2 A Table 29} 3.

el

BHX| L BHQt
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170 rpm o2 48A)7F wiok% 4 C WAIR &7 B
Hato] HEAo 7 AMESoTh

o] AEo) AL ity 3% 0.1~500mMeil A
b5 wb, o]al YARES 10mMETh 2 ol
Ae A Eche dubaiel A(33)d] At 1
~50mM Az o] WY H 7] qlite] FEE HI}
A7t} Potassiume 3g3t7] sty KHPOE
AxsA 0.1g/Le =2 7} shedch. NHH,PO,
S5 wsto] o A ok <GS AHAA F7|
$l3ted, NHNO:2 2 zlo|& HAs F2ct. pH
ZAe (.1M-Tris-Maleate 93 44& AHE-3d
T} (34). qlabdel 27] & #Hstd mE pHe
0.IM NaOH £94& ApMg3tod dA3}A| pH 7.00
2 zA43%9r].
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Table 1. Nutrient composition of the LB medium.

Component Quantity(g/L)/HO
Trypton 10.00
Yeast extract 5.00
NaCl 5.00
Ampiciline 004
Starch 10.00

Table 2. Nutrient composition of the Standard
Medium [SP(Spizizen Potato) medium ]

Component Quantity(g/L)
Carbon Source(glucose) 100
Yeast Extract 1.0
KHPO, 0.1
NH.H PO, 0.1
Sodium Citrate 0.5
MgSO, THO 05
CaCl 0.1
FeSOs 7THLO 0.1
MnSO, HO 0.1

2As T A oHF FEE 0.1g/L, 0.5¢/L, 1.0g/L
2 wgx 7, LB ujx|o) tryptone] §le Aedst
ol 4] QlabetEo| AE Ao vlXs S U4V
A% Ao 27 £z =¥ 10g/LE stz
oAb 5L 0.1g/LE 3ASlT tryptong #H7}3}
A e AeolA Qi FEFEY T E 0.1g/L,
05g/L, 1.0g/L, 2.5g/L, 5.0g/Lo.2 wstA|7|HA
o5 ok 26mlg 77t A3t 37°C, 170 rpm,
pH 7, B71&5E lvvme SR A 2EE A7
o},

NEsT

AZece BT A (Bausch & Lomb, Spec-
tronic 20)& o|4ste] WENA 259 FHEE
650 nmel| A &3kt

EIAR o MME STEY

Glucose, acetic acid, lactic acid, propionic acid,
methanol, ethanol¥ %%+ fermentation monitor-
ing column(BIO-RAD)¢] #2& HPLC(Waters
440) & AHEste] EAsholen, 43 0.001 M-
H,S50,, columne &&= 65T, %2 0.8mL/
min, A2x 20/LE F3to] Rl detectord o]&

stof £4stech.
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Table 3. Effects of ammonium phosphate on the cell growth and by-pruducts formation.

1, Ax
Xm Yws Lm Am Pm Mm Em o= ()
NHHPOLg/L) x At
UL e | e | en | en | en | en
0.1 3.36 077 433 1.82 033 0.58 040 041
05 4.2 045 382 1.62 0.17 0.55 0.54 043
10 3.64 039 446 1.57 0.16 0.67 042 0.28
¥ Xm=max. cell density, Lm=max. lactic acid concentration, Am=max. acetic acid concentration, Pm =max. propionic acid

concentration, Mm =max. methanol concentration, Em =max. ethanol concentration.
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Fig, 1. Cell growth and products of recombinent
E. coli in batch culture at 10g/L of glucose
and initial phosphate concentration of LB
medium(0.1g/L NH,H.PO, and 0.1g/L
KHPO).
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Fig. 2. Cell growth and products of recom-binent
E. coli in batch culture at 10g/L of glucose
and initial phosphate concentration of LB

medium(0.5g/L NH,H.PO, and 0.1g/L

K-HPO,).
o} chl o) ofgh BA9] WMl E uhy) ofs gl
& Y4 E2lgte] AA% 5 Fiske and Subbarow
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Fig. 3. Cell growth and products of recombinent
E. coli in batch culture at 10g/L of glucose
and initial phosphate concentration of LB
medium(1.0g/L NH,H.PO, and 0O.lg/L
K:HPO,).
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Fig. 4. Cell growth and products of recombinent
E. coli in batch culture at 10g/L of glucose
and initial phosphate concentration of LB

medium(0.1g/L NHHPO,, 0.1g/L KHPO
and exclusion trypton).
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Table 4. Effects of ammonium phosphate in LB medium of exclusion trypton on the cell growth and by-

products formation.

Xm Yxss Lm Am Pm Mm Em mzl (~A—x) ma
NHHPOGL | oy | oy | &0 | @ | @ | @D | G é/g_ﬁ;
* 0.1 3.50 0.40 140 3.34 0.11 0.36 097 0.26
* 05 350 035 122 298 090 0.30 1.20 0.40
* 10 3.92 0.40 092 345 0.21 0.25 1.12 0.36
* 25 448 0.45 1.93 3.26 0.16 031 0.96 0.28
* 50 302 040 131 329 0.22 0.23 1.30 0.26

¥ Xm=max. cell density, Lm=max. lactic acid concentration, Am=max. acetic acid concentration, Pm =max. propionic acid
concentration, Mm =max. methanol concentration, Em =max. ethanol concentration.
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Fig. 5. Cell growth and products of recombinent
E. cdlj in batch culture at 10g/L of glucose
and initial phosphate concentration of LB
medium(0.5g/L NHHPO,, 0.1g/L KHPO,
and exclusion trypton).
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Fig. 6. Cell growth and products of recombinent
E. coli in batch culture at 10g/L of glucose
and initial phosphate concentration of LB
medium(1.0g/L NHH.PO,, 0.1g/L K HPO,
and exclusion trypton).
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Fig. 7. Cell growth and products of recombinent
E. coli in batch culture at 10g/L of glucose
and initial phosphate concentration of LB
medium(2.5g/L NHHPO,, 0.1g/L KHPO,
and exclusion trypton).
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Fig 8. Cell growth and products of recombinent
E. cali in batch culture at 10g/L of glucose
and initial phosphate concentration of LB
medium(5.0g/L NHH.PO,, 0.1g/L KHPO,
and exclusion trypton).
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