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Abstract

The purpose of preserving and maintaining bacterial cultures in a university setting is to ensure they remain viable for
laboratory classes and research, and generate consistent laboratory test results over time. Pseudomonas aeruginosa
can be preserved by refrigeration at 4°C, but this is only suitable for short-term storage (2-3 weeks). Longer-term
storage can be achieved if the bacteria being stored at 4°C are periodically sub-cultured. This is known as the
‘periodic transfer method’, but it has the disadvantage of failing to prevent changes in the characteristics of the strain.
Changes can arise due to genetic drift or contamination. In the present study, we investigated three categories of
method for preserving P. aeruginosa: (a) periodic transfer to fresh media and refrigeration and (b) storage in mineral
oil or liquid paraffin and refrigeration and (c) freezing with 15% (v/v) glycerol, followed by retrieval of bacterial culture
from frozen stock. Biochemical tests were performed on recovered cultures. P. aeruginosa was found to remain viable
for up to 2 months on nutrient agar and Luria-Bertani agar, but just 1 month on brain heart infusion agar and skimmed
milk agar. By contrast, P. aeruginosa suspended in mineral oil or liquid paraffin and frozen with 15% (v/v) glycerol
remained viable for over 12 months. Data presented here will help laboratorians make a more informed choice about

how they preserve and maintain their bacterial cultures.

Keywords: Preservation, Maintenance, Pseudomonas aeruginosa

! ﬂm:uwnﬂmmf UWIINGIRENAIFITONN SunBLlay TIRIANKIFITAIN 44000
" Faculty of Medicine, Mahasarakham University, Muang District, Maha Sarakham 44000, Thailand

* Corresponding author, Sujitra Yahom : sujitra.yahom@gmail.com



2 Yahom S et al.

&

UNUI

mi%fnw%%al,mﬂﬁL%ylﬁu’%qﬂ% ﬁq@ﬂi:adﬁl,ﬁmﬁu%’nm
L%alﬁu%qﬂéiuanﬂwﬁﬁ%ﬁmag lasfiguaniidndawd
Tifnstwdlansasdorfiadu fnaziimafusnemliie
l¥ifinagun 9 othanlgluaudssdn maewmsson
MYisouazauan 9 Ixﬂmmnﬁu%fnmL%aqﬁuﬂ‘%ﬁﬁ]:ﬁ"‘a%
NI UNIT DM ULasT2020M 1% MSIAUSNENT=0z 8
TnsnIndlukesfiansesdnstogersantlugems
Tnal iReliasadulaieornotelna (subculturing) Lile
L"f?'aLa'%tyl,?]uiml,ﬁ'aﬁ'lvlﬂl,ﬁuﬁgTLL’ﬁLSu 4 I TATUR'
‘i""ﬁﬁﬂﬂ?m:’l.ﬁﬁu%nmL%agauw%ﬂéilmwmmgu6] Wt
LW*;']:L%ﬂgﬁuw‘%ﬁﬁamﬁﬁamimm'maﬁ%wﬂuvlﬂasha‘ﬁw 9
fmsleasomsuazarsvaadsluarmsiunsliide
AunIdan oldmasanniing Fodp aamimm%agmmi
Tnainauaisde maﬁﬂmﬁ@miﬂmﬁauﬁgﬁuﬂ%ﬁmﬁﬂﬁu
ﬁﬂiﬁLﬁﬂﬂ’J’l&JLﬁl&ld@iaﬂ’lil,ﬂﬁlﬂuLLﬂadﬂﬂdﬁugﬂﬁwﬂad
L%au%qﬂ%fﬁfu 9le? ﬁﬁuﬂ’]ﬂﬁﬂ‘?ﬂﬂ’]L%Bﬁ;ﬁu‘ﬂ%ﬂ%i:ﬂ:
gasunTaiuins ldnaneds 1w msfiuineige
adunIdmoldwimfumnan (liquid paraffin) snansniiv
lduwu 12 I ‘i%nm,ﬁu%fnmn,l,uuwl,lfﬁaL%ag‘ﬁu‘ﬂ%ﬂ‘
(freezing) F93FHaz WL TARY paRAunIIuAUNAiTaTes
Unaaite 15 % LLE?’JﬁW"LaJLﬁuVL'TﬁgT - 80 s LTALSE
RWNTOLALINEN L‘%afgauﬂ%ﬂﬁﬂi:mm 6 T wonanniteis
fl'i‘%ﬂ'm,ﬁu%‘ﬂmL%aqauﬂ%ﬁﬁﬂ%m 83D LW MINUIN®N
fg?zuw%ﬂuﬁ’] LRERITAEANY Phosphate Buffer Saline
(PBS)Iﬂﬂmiﬁwmsa:mUWaaLW@lﬁWLWﬁUaam%awau
ﬁ’uLsﬁaa‘ﬁ;ﬁuﬂ%sﬂﬂﬂumamﬁuL%aiﬂuﬁﬁﬂﬁqmwgﬁ
#o4 s'f%ammmagjvlﬁ Luaawinile 4 9° 35 Freeze drying
%38 Lyophilization 1Ju3Fnsvinliudsuazidubanuds
mmimﬁuL%aﬁgauw‘%ﬁvlﬂﬁmumn uddaiEede Lasesdlo
unILRzTuARMITUReUN T UTa U 5% Cryopreservation
Lﬂumﬂﬁu%fnmﬁaaaiwﬁ;auﬂ%ﬁmUlﬁqmwgﬁﬁﬂé‘m@i
-20 19 -85 adFLTaLTUE "‘a%ﬁdﬂUﬁammﬁgﬂﬂ@nmﬁaa
ﬁﬁgwgu (cryobeads) a3l luvoamardildlunsiinsnm
lasmsusuds (cryopreservation fiuid) LT NALTETOR WA
mm_imL%aLLéT’;ﬁﬁVIJJLﬁu%’ﬂmlu@,mlﬂas warmILAuLge
dunidlululasiauinan Wumsfusnege 13 ludid
qm%gﬁ@‘%fl %aﬁqm%gﬁ -196 B9ALTALTIR FIN1TOINEN
L%avl,@ﬁﬁaunﬂwﬁ@ wazaansatfiusnsgelildwnann
Uyzanm 10-30 T 1o ﬂvl,aiﬁﬂm,ﬂ?iﬂw,l,ﬂmqmawﬁa atin
\Fefo LﬂéaaﬁaLLa:%aa@ﬁlﬁumnﬁu%mﬁauﬁng@LLa:
swddaslulasawmainzszmeasanian’ udu

J Sci Technol MSU

uwuafil3e P. aeruginosa \Juuuafilssunsvay
wuri | luuandas srsifinathidas: sansaueiaiiula
ldagnimamuanddydvlaldnmoanizuasnapaunn
Tasazwiadulaldaiigafionmg 37 ssrimmifomua:
swnnssyidulawunlildeendiawldluomsidunsa
AsUanuINAUlULeIa’™ P. aeruginosa sNN1IO&IY
saw%’mq%vﬁmauﬁwﬁu ﬁﬂéuﬂﬁwa\jmﬁﬂ@aa NI
1wla'losonfiu (pyocyanin) %asmi’wqﬁmmmﬁuizja
wuafiSaunsuinuaziad Candida leatsanysaluaz
suNIaTuSILUATIZIUNTUAL 1TU Salmonella Typhi uas
Proteus mirabilis ld\antas & Klebsiella pneumoniae
ILas P. aeruginosa éa@iaidﬂﬁ'@lq pyocyanin'' MInasay
anwhraagedamyfiuzanatgu wuiiinsaadie
mﬂﬁ%’mz trimethoprim , ceftazidine Lz gentamycin LLae
famuldandfFaus penicillin Farnmaiwizasage
P. aeruginosa s wivlglunsSanlunadidinig
wuilymdeita P. aeruginosa azfitnoglumafivinm
waltlun1s3aunissandigunituuafiGesiasni
mmsmﬁm%a"lﬁlugﬁﬁu 4 a3rLTALTUR T 2-3 Lian
wdlo P. aeruginosa & asfinins lludiiuldus
23 Fenivinin %qﬁﬂﬁtﬁ@ﬂrgmﬁaamm%agimmi
Roagaties GenafinarinliiAansiasuudamis
ﬁugnssmmuﬁﬂmsﬂmﬁam:ijamimm%a%’f 219
RIS L%avlsju%qwé Gt fTufsdasmaasdnmnieiinig
Lﬁmmz%'ﬂwn%a P. aeruginosa Lﬁammﬁmmmmma:
3%'mnﬁu%’nmmuﬁu'§°uaat%aumﬁt‘%ﬂ alwledaEa
manssuuazmINIninenguassoiielfiuluiasfia
m3liledmnuduens

ada o ) a
ADNIIATNLBIITNIVE

msansluaTelh aznaassnaAvinunge
P. aeruginosa ATCC27853 lagmsiieaibaliiasaluanms
Nutrient broth tuiaan 18 Talus 1nuugaizaldlunasa
fMuTulespaiuine waeaaz 1 afaas laumaiiy
a z & ad ' =) o =
NETe9UAVITNIEL 3 Naaadaldak I1WIW 12 LHat

s X W& oo L o ame &a X
waziugelliivinwns 3 3% asil Aa mathaigegenns
Tnsiuazutiiufionni 4 asenuoaifos (Transfer to fresh
media and refrigeration) lavlfowsiaesise 4 viia Ao
Nutrient agar (Hi-media), Luria Bertani agar (TM-media),
Brain heart infusion agar (Hi-media) L8z skim milk agar
P TP V¥ o -

(Hi-media) m3fivinsuseuigntmaldhdumniiu
WMRMATUTLEUAg NN 4 BIALTALTYE (Liquid Paraffin



Vol 38. No 1, January-February 2019

storage)’ Lmzmnﬁu%'ﬂmL%ﬂﬂ%ﬁgﬂﬂttﬂ&%ﬁﬂ 15%
LLﬂZLL“ﬁLL%GﬁIE}‘m‘IﬂQﬁ -20 uaz -80 adFLUaLTuw (Freezing
bacteria using sterile glycerol)10 mnﬁuﬁ%%ammzﬁm
Tndiaameseumaeiuidiulauuenms Nutrient agar
wianafuluudandeuusziufindayanimassslasms
Funasnwosaadia § nanzaslalafiuastsmduwmae
idﬂ’“s’mqmaaL%aLm:msmmaau%’smﬁmau%aﬁaums
IFu 1w MIganadnsuzlalafives P. aeruginosa
ﬁLﬁtguummiLgmL%a Nutrient agar M3davu&LNTY
mInageumMaasluwewis TSI mMInAsaUMILAAan
114811115 Motile-Indole na&ay Catalase nagavlu Glucose
Fermentation lagvimsinmlugaadiewn figuwiou w.a.
2560 DaLfoU WOBANAN W.A. 2561 MTAUTaYAILLL
ﬁagamiw%tgl,?mimau%a P. aeruginosa M)n 1 1%

a

R ' tqﬂ/ A 6 A a a ¥ A ] v
tufinuaingerduniddalinmaadmydulalaniola ud
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Figure 1

Growth and pigmentation on nutrient agar after collection by transfer to fresh media and refrigeration

method (a.: Nutrient agar, b.: Luria bertani agar, c.: Brain heart infusion agar, d.: Skim milk agar)

Table 2 Survival and pigmentation of P. aeruginosa from storage by liquid paraffin and freezing bacteria using 15%

glycerol method

Month 1 2 3 4

Preserve

Liquid paraffin 4 °C T
15% Glycerol -20 °C R g +* o
15% Glycerol -80 °C I T I

S 4 R x* Jx* g 4 4

4% 4% 4% 4% iy 4% 4% 4%

+** +** +** +** +** +** +** +**

+ Growth, - No Growth , * Create a little pigment, ** Create a lot pigment
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Growth and pigmentation on nutrient agar after collection by liquid paraffin storage and freezing bacteria

using sterile glycerol (a.:Liquid paraffin 4 °C, b.:15% Glycerol -20 °C, c.:15% Glycerol -80 °C)
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Table 3 Biochemical tests of P. aeruginosa
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Characteristic

Pseudomonas aeruginosa

Morphology on Nutrient agar
Pigment

Gram’s stain

Catalase test

TSI test

Motile test

Indole test

Glucose Fermentation test

Irregular and spreading, Wavy, Glistening, Raised
Blue - green (pyocyanin)

Negative gram, Rod shape

Positive

K/N

Positive motile

Negative

Non fermentative
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