UNANNIY (Research Article)

NINAWIDIRITENUIULNIELAYS Escherichia coli DH5a
¥ a =) (% € A 1
Twasugnsatdrinnlilaigaaniiananuwiuings
Development of Medium for High Cell Density Cultivation
of Escherichia coli DH50. in Bioreactor

afimud advnzw, rhalye JoRnemud wssinwlyg wigyian:
s 13vunaluladfinin ameansmansuazinalulad uwiIngapsssumans
AULTTIFG fruansasnilg Sunanaadnal dandaunumit 12120
NEW FUNFAITA
madmTuad aszuwngmans umIMENFuATHATHNT L0
UYWARBIALINTAD LYATRUT NFINWUMIUAT 10110
Atikant Satipattarn, Chanitchote Piyapittayanun and Theppanya Charoenrat*
Department of Biotechnology, Faculty of Science and Technology, Thammasat University,
Rangsit Centre, Khlong Nueng, Khlong Luang, Pathum Thani 12120
Wasana Sukhumsirichart
Department of Biochemistry, Faculty of Medicine, Srinakharinwirot University,

Klongtoey Nau, Wattana, Bangkok 10110

Received: June 30, 2020; Accepted: August 14, 2020

UnAnLa
FTUUNMTWEAI00NLALUATILSE Escherichia coli L%z UUNNTHEAI88NITAa N T lUIAn
nHUszEnTAnwuazUsenaa ﬂ”ﬁﬁl,ﬁalﬁ”l,ﬁwawammmzuummamaaﬂﬁgoﬁq@ ATLNNTUIANNT
LANZLREILAZNITIN N AN AW L AL TaR LD wFINHANNT 1T 8t lsAany E. coli mammw”ufﬁ
o X o o v A = ' A A4 £ @ o Ao '
‘wwmmummulﬂﬂumumawuﬁqammiuummunwsawawumﬂmmaaﬂummiwm sninduda
muasydivla 13w E. coli DH50 filimaunsniaiylue e nzdngneanuuudwiunismnzian
L%a’lﬂﬁmmﬁmuumadLmﬁga AINULNANITRINIIOLNIZLRL E. coli mnw”ufﬁﬁmwmwiaﬂu
a o o ' & & & 2 A o & a
msmsry‘l,ummsaaLﬂswzﬂﬂﬂmmﬁmuummagm mmsmmLmagmﬂ%mwmiwwmmﬂﬂm@m
A & o (% & a A A o & )
ﬂamﬂ@LLa:LwﬂImuaﬂummiaaLﬂi']tz%mugmmaa Bylund LaztSunTaa1nnsnwawiulnaidn
A . a a 4 @
81%13 Bylund:LB @4 E. coli DH5a. snansataiyifvlalua1nis Bylund:LB uaziilalia1wis Bylund:LB
Tun13LWzL8 89 E. coli DH50L #28n 32U %N IRU LW a-uunslundUfnsalfinin wuite1uis
Bylund:LB Niflfiadaria 1 niudafiay uaziwdlan 2 niudedas Iidautuveisad 17.70 suefing
waanuduTuvesbadanaidu 2 niudefas uaziwdlawdu 4 nindedas inlwldaranuluues

*Corresponding author: theppanya_c@sci.tu.ac.th DOI: 10.14456/tjst.2020.88



Vol. 9 * No. 6 » November - December 2020 Thai Journal of Science and Technology

LIRS 53.10 HAT A LEAIIRLRKITAIAM VAU LUV ILTRAT b TR VTN WS LALATINUAINL N
ypsfaaanauaziwdlauniduadlua1nns Bylund:LB

AEIATY | MINAINFATEIMNT, ANURWIUUITAIFY; NMIWIIRBULLLWa-uUNT; Escherichia coli

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.

Keywords: medium development; high cell density; Fed-batch culture; Escherichia coli
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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
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medium supplemented with various
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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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