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Abstract

Escherichia coli expression system is a robust and cost-effective recombinant protein expression
system. In order to maximize the productivity of this system, increasing the cultivation scale and cell
density is necessary. However, several engineered E. coli strains, such as E. coli DH5a, are
auxotrophic mutants therefore are unable to grow in the synthetic medium that is generally designed
for high cell density cultivation. Thus, to achieve high cell density of the auxotrophic mutant strains of
E. coli, the cultivation medium was newly developed by supplementing yeast extract and peptone to
the Bylund’s synthetic medium, designated Bylund:LB medium. The results showed that E. coli DH50
was able to grow and reached ODyg, of 17.70 in Bylund:LB medium with 1 g/L yeast extract and 2 g/L
peptone using fed- batch process in a bioreactor. However, an increase in yeast extract to 2 g/L and
peptone to 4 g/L did improve the ODgy, to 53.10. It was obvious that the obtained cell density was
directly correlated to an increase in yeast extract concentrations and peptone supplemented in

Bylund:LB medium.
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Figure 1 Growth profiles of E. coli DH5a during the inoculum preparation in flask culture using LB

medium: (A) optical density at 600 nm (ODgy,) and (B) graphical estimation of specific growth

rate
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Figure 2 A batch culture growth profile of E. coli
DH5a in a bioreactor using Bylund’s
synthetic medium. Three individual

runs were performed to confirm the

accuracy of results.
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Figure 3 Growth profiles of E. coli DH5a. in flask

culture using Bylund’s synthetic
medium supplemented with various
concentrations of LB medium ranging
from 0 (control) to 20 % (v/v) in

Bylund’s synthetic medium.

871

WaRansmwianIinisaiyLivlae
FUNE () (A191971 1) WU ORAFIWNV D
871113 LB ﬁlﬁuaﬂummiéﬁmiwzﬁmwgm

= l&‘ o v a
9849 Bylund mmgwmmﬂﬁamﬂmimi@
R L x -
mu‘[mmmwzﬁmgwu Tagmatdne1ns LB ad
1iies 5 Wesidud (USuasdalsunas) bal
amaasaidulasuwizdizann 0.35 datalus
A A X A a A o Aq o
mumgwummﬂmumﬂunummsmuqmlﬁ
aasnssyLdulasiinizdszunm 0.25 da
7139 #anINRNTLAND1ANT LB adluaining
§91AT1EWAINFATVS Bylund daBFAEINNNIN
J 1 v tﬂq/ a v a a v
Iugsnaliidadumilidulunmsiasydulaawd
} A= & a
§IrusaIiTIUn 1aun15LAND1%1T LB 891
2IM1TBIRIIFILATIETRANNFATVEI Bylund 71
fas21 15 uaz 20 tdasidud (USuiasda
U50103) suntnaaszezalwnsaiyiule
°11adLmaﬁam“ﬁw;ji:ﬂ:mﬁmﬁmﬁm 8 311w
A a a o A o %
Luammumsunummimuquﬂ@laﬂ’m:m
2 o 2 @ A '
VIAWIRDT 12 T 19 399N gIzEEAIN aggls
AAN LRI DINAVDIAN N VT UV D ILTRE
gaq@ﬁvlﬁﬁrma’mnsé’al,mﬁ:ﬁmmgmmaa
Bylund Nn3i@na1w13 LB lunndadin wu
ﬁmgaq@ﬂs:mm 3.5 Wity Nidunitanatia
IMRAYFNAG LT MSAANMUTNT UV ILTRR
&/ 1 v U a J

mﬂﬂuumwal%mmmomiaaﬂmaugwu
vausinMawzidsgaadunidlunaiaians
ATEENNIATaIanTLInhatdwladusnan

o o

famny Zolun1swnziass E coli iiiasandian
INaFINA LA TRRUN1IFIINANAaE ba (by-
product) lunguniauazuannagas Laun nia
2:B@n nIALanAn NIATATAN nIaWaTAN uaY
LANIUBA 5'1‘%0@]:'@0Nav‘iﬂﬁé'mwmsw%zylﬁuim
FUNILUAENA LAV ILTARINNFUFNTARARS

(Pinhal, et al., 2019)



Thai Journal of Science and Technology

171 9 « 3L 6 « WgAIA 1YW - 51I1AN 2563

Table 1 The influence of LB medium supplement in Bylund’s synthetic medium to the growth of E. coli

DH5a in flask culture

Percent (v/v) of LB medium in Bylund’s medium ODgyy' Time (h)? u(h™
Bylund:LB = 80:20 3.34 8 0.430
Bylund:LB = 85:15 3.38 8 0.421
Bylund:LB = 90:10 3.50 12 0.386
Bylund:LB = 95:5 3.55 12 0.354
Bylund:LB = 100:0 1.36 12 0.267

0D, refers to the optical density of cell suspension at the time that the cell grew into a stationary

phase; ?Time refers to the time that the cell grew into a stationary phase.
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Figure 4 Growth profiles of E. coli DH5q in a
bioreactor using fed-batch culture with
(A) Bylund:LB20 medium and (B)
Bylund:LB40 medium
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Table 2 Kinetic parameters of E. coli DH5a growth in a bioreactor using fed-batch culture with

Bylund:LB20 medium and Bylund:LB40 medium

Culture medium
Parameters
Bylund:LB20 Bylund:LB40

Batch time (h) 11.0 10.0
Batch phase ODgq (end of batch phase) 11.12 15.20

w(h 0.496 0.558

Process time (h) 35.2 34.5
Fed-batch phase

ODgq (end of process) 17.70 53.10
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