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ZFAJo] : Serratia marcescens, =2 A%, A9 Fa] FR ML) Z spectra, A59] oFFS XA

Abstract : Serratia marcescens, a Gram—negative bacterium characterized by production of a
nondiffusible red pigment. Serratia marcescens 2354 (ATCC 25419) was production and purification
a high concentration of red pigments when growing on Cang's soytone (CS) culture broth with
soytone and ethanol. The optimal temperature and intial pH range for the production of the red
pigments were 28 C and pH 7.5, respectively. The red pigments was separated and purified
through organic solvents extraction. Characterization of the red pigments is studied by
UV-spectrophotometer at  Amax 537 nm. The HPLC-Mass analysis of the partially purified
compounds showed two major peaks with the molecular masses of 537 and 565 g. The red
pigments were stable at room temperature under the acidic pH (up to pH 6) but were unstable at
the strong alkaline condition. And red pigments were stable at sun light.

Keywords : Serratia marcescens, Red pigments, Purification of pigments, Absotption spectra of
pigments, Stable conditions of pigments
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2.1, #Fo| MH U HiY

B AP At w5 Serratia marcescens
2216 (ATCC 27117), 2354 (ATCC 25419),
2356 (ATCC 2107H)+= AEFTATLE YEA
AAE fHz2gozRE HEokditt. YMA
(Yeast malt agar)?t NA (Nutrient Agan)& X
et mlAYE v HiA]EL2 Difco Laboratories
(Michigan, USA) AFE AF8st9 o™ pH 6.79
ZASH HESH thg 284 397 wiksted
Aol AR&-sFSIT

Table 1. The results of cultivation at pH 6.7

and 28C
S. marcescens YMA* NA**
2356 - -
2216 + +
2354 + ++
* 1 Mannitol 100 g, K,HPO, 0.5 g,

MgSO47H,O 0.2 g, NaCl 0.1 g, Yeast
extract 0.5 g, Agar 15 g in distillation

water 1L
** 1 0.5 % pepton, 0.3% beef extract, 1.5%
agar

iy A 37FA] S marcescens Z° 2356
(ATCC 21074) d5= B2 HAE Aot &
ok, 2216 #FQ} 2354 dFE= HE& MAE A
Aqglout 2216 o Hls] 2354 (ATCC
25419) #5771 o B2 Mg molow, 2354
(ATCC 25419) ¥ YMA HiX|HEt} NA Hj
204 o B2 MAE Aot

2.2, FH0l HRE HA MAo| HHuY
=451 9

Al FEe e HMaE
HjeFel-S 12,000 rpmollA] 1

Aso FAE Helsti, #AE FRS 40

B ESH 44T oL, B8 1wl 02 M
citrate &4&58 (pH 3.0) 1 mL, acetone 3 mL

YT 12,000 pmOE 108 ot GRS
AT ot 535 nmolA T3k 4 St

ol
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2.3. Txlofl SRE XM MAo| Ba|, YUY

HiFEl S marcescens W52 B 9 HHLe
iz A 2 3 plated] #AIE HobA 23p =
F4 35 mLol @ AlFEoh 7|3 FA7F o
Ue 8§75 AHLHA S50l A Hiell £of
Ue = HXS o9 7] 2452 AlAsL,
2S94 e ¥ 15000 pmos 10
e vl e Al

o
of % e1BAe] AA HAol B
O 5 @AY A8 A4S B A B

ethyl acetate® &% 1 @ 1 Rz 4& &
sonicationg AlA A|lZUje] M
Z1& 15,000 rpme2 1087 15 3|HAA A
A5 o] Higo] Btttk o] A 23] H
HHESHI o

aow Mo Fo e 284 =49 7
HAt =9 A A7) $J5to] ethyl etherS 23}
RuHz 1 2 A2 & g s o3 22
Moz AMEF siYch. 183 2.0 N HClE
o]-gsto] Mio AFE ] S 4 U= Y Al
A AL wHEstga, ol F AAT F o)F
o]d 4 QEE sonicatione AR, HClo| 9
of 229 T2 AAsH] fst] SR4=E 33
Aot ol PHoR d2 AMMLE 5§
Ao & =2] o= 284 =dolrh

npxjato 2 EQst HhH o2 chloroforme &
1Rt & SR AM F-& ZF5t], methanol
o &3JA]7|1, sonication A7l & 15,000 rpm
ol Al 10=%F &3 AlA WA AT dAurE
Roth olgA B2 AN MAgHS P B2
715 ARgSte] FESHH. #HFAor 2EA
2 fgol= X FM MAE IS5 4 ok
olgA ¥ M MAE silicagel (blue, 5 10
mesh)& Z1, P,0sE 22 desiccator ¢tof] @11
AZAZH. Axste] dolxl MAs= "lo] Foi7t
2] dEE 272 A o 4T YA
A7gstAA 2 Ao ARESHAT
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3.1.1. 2Ae|RAANA Serratia marcescens €]
B ¥

A PSS gt Mo x| =AdTt 24
2 27| Ysto] 2354 (ATCC 25419) «=
Table 2.9} Zo] oz FH 1A #iz]o o+
S & o2 28TolA 49 ol wigatalct. o
F29 A= olv] A Sl iAo,
CIgt CS izl Cang”e] wjzzAS to=
g5 (Soytone)d] X7 o7 Gejgt Hjz|ol%d
ot 1 Auieke] Ayt BHI (brain heart infusion)
ujz|et CSHfR|olA w=eo] A ABAu F59]

gl 71 AT AL FAT 4 9t

4N il ofn

Table 2. Growth of strains 2354(ATCC 25419)

in solid culture medium

A% 537
PDA - -

Bennett - -
cr 4+ +
NA + +
Malt +
LB + ++
SCA ++ +
PCA ++ ++
BHI +++ +++
cs” F+ 4+

* CS : Cang’s soytone, CI : Cang's Isolate soy
protein

3.1.2. A iR ANA S marcescens 2 BI%F

0] At leiAl Aol Aol A1t
et BHI #iz|et CS Hiz]e] A} FUsHA
AAEf =] 50 mLE ¥HES] 250 mL 47
baffle-flaskoll ¥-& & S marcescens w3
single colonyS HE50], 96A17F o4} 30TC oA
120 rpmo2 uvi<Fstsict.

CS HiA|o A= AlZto] Aol wmat A2
ot MA0] FFETY FISHARE T2AI17E o=
= MAao FFLrt AxF HAskela, BHI HiA]
oIk 72470l AIEHA AJdFFo] F9F i
7b Axp fAaEolFoh whebA T oHix] R 48
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Table 3. Measuring the concentration of pigments and number of living strains and the

concentrations of pigments in CS and BHI broth

Media Condition 48 h 96 h
pH 7.25 6.95
Asss 1.058 1.097 1.087
Cs Asio 1.026 1.068 1.057
Nui:ﬁsrixofoﬂible 1.6 x 1071° 2.8 x 10710 2.9 x 10710
pH 8.05 8.55
Asss 1.056 1.099 1.094
BHI Asto 1.022 1.068 1.063
Nué:ﬁ:rix"foﬁ‘;‘ble 24 x 107 37% 10710 14 x 10710
AZE ol% T2AZE RZo] FFEO| AT Mi
@4l g I ke 2= Aow IR 201
ol Eg ggAn #F 5o Fleh Aol
Aol B AXekA P Ao Hol, Ay "
24T 26 wheb 23 Aagddl dge f )
FE Aoz woEoHo
Je)n Ayl s Aok ool ol 1 .
L @] el 2 Folrt glolont, oA [
14 e Ao 2t A4 Ads A N

2 9

A wjokE FE7b ZHe ZA A Aol H]E] oo
.:7_31:]4 ‘—6} 'E__‘%E_7]' E%’O] E_é_g]_?aq_ é‘ &,4_/]}_94
HjoF Lo @35|a] AAujorRch A u)or
ol B ayAde I & A%, ole
HjoF A] Aao] Ak Agll o) 37

oy
ARz oS-

ne F o

= 3
= 8% 9IS F= axlY
Aolefn e & .
3.2, MM MAol =5 U EFE2 =

B AFoX S marcescens dFEHEE A
AAE 2, ZARE AAHAE methanolol
o] UV spectrophotometer (Cary 12 A3
4= spectra”} Fig. 1019, 7FA13A GoflA49] A
mxic 037 nm O, A4 B == HY
ot dWtA o g S marcescens WEERE EHE
AR AN A BEapeFo]l 3234 g/mol?d
prodigiosin® & A 536 nmelH, 3sHE T
712 dEA Qe BAB YWg 54 spectradl
moFr B AQ9| Fig. 19] Axpe} gAY,

oSk EAO'I

oot Ji 1%

Wavelength {nm)
Fig. 1. The absorption spectra of red pigment
in methanol solution at 257C.

3.3, XM MAo| =Y

2 AdolA Zeet M A4t dd Aa=
T e #elstr] fisiA HPLC-Mass
spectraS  Z33¥t. Fig. 2+ HPLC-Mass
spectra® £4% Z¥oln, Retention Time(Z)
6993 H, 8400 & 1|1 9.601 B Ho|A
717} 1719] peakE 1T 4 QU oS A
Als] BEsh7] siA Al peakd] w37
St A3} Fig. 3.2 6.993 2o Yehd peak=Z#
Aol 537.0 golgle, gl uehd F4
] peak= Fig. 4.4t Zo] RA=F 565.0 gol
At

AUtA 02 S marcescens W FEHEE & A
At A MAe JapEFo] 3234 g/molQl
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Fig. 2. HPLC—Mass Spectra of red pigments
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Fig. 3. HPLC—Mass Spectra of red pigments at
6.993 min.
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g. 4. HPLC—Mass Spectra of red pigments at
8.400 and 9.601 min.
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3.4. pHe| Hstof| mE Mol H3}

Fig. 5= pH®| Wale] whe M40 S
ZAF7] 95l M AE methanolol] 0], 1.0
N HCI# 1.0 N NaOHE AHgsto] pHE 1
12742 zdstaA SA}P F4 spectracth
pH 2.081 AHgdEol A 9] HSF == 537 nm
ojglem, pH Tolidel E71A At
T4Ex 467 nmE UEHh E3 pH W3t

€ Aagdo] Amels w53 Ay, pH =
6olA= FH2Ae wHA AL QIS1al, pH

HH+= H2M0] G245 f#aste] d714
2 Z4E Lw@doz HgEE AL IS5
AP 23 pH = 10 oellAe ket
o] Mzof HeA Hxo] WSt 121
HE @71/4d0l4 4sHdor WHSIAZ|HE M40
] BoMog glw et

=T o v

rlo

25+ f’i \
J,/\lh pH 56

Wavelength (nm)

Fig. 5. The absorption spectra of pH-dependent
change in methanol solution at 25TC.

Table 4. pH-dependent color change at 25C

pH Color
174 Reddish pink
576 Pink
778 Dark yellow
9712 Yellow

3.5. 29| Hstof| mZ Mol H3}

A Ao Qb iRt ko] k=
g5tz flote] FE5 AM AAGZS methanol
o Zolu, 2LZ 15CT~75CE HWIA7|HA
Aol wsks &S Ad, M ®dh= gl
227t Z7Fgte| whet 537 nme| Stirh okt

A

- 603 -



Haste AT BTk webd 2 gl
Be), AT AN At ewd] e AR
Ajzqlo] wra At

05

Abs

300 400 500 600 700
Wavelength(nm)

Fig. 6. The absorption spectra of temperature-
dependent change in methanol solution.
10 75C, 21 65C, 3:55C, 4:4
5C, 5:35C, 6 :25C, 7 : 15T

3.6. Ho| H3lol wE Ao| 3|
A Aol dof gt hgAg
slof, A AMAE methanolo]
HF ol =ESA1A Ao HR|et
S 3¢zt TEI Auk o] WHEk=
A 2 A B, ZAT A4 Mie o
/l_ﬂ

T ohg b MAgle] WelHrh WuzHoR
AAALE 5ol binding Flo Y& o A9)

PgAol fAE FRES A Lmet U
o ols) A3 Me] Wabh FurEE AoE &
2 QIehl® by 2 Ageld FE@ 2AA
AL W3 2mo] PYE AOE Hobd YRE

of A Aolil, MAgMO] A= &
prodigiosin®t} 2 A ol s F&37 A
aze) S} B Ao Weels

1.z E

B AAES B3 Serratia marcescens 2354
(ATCC 25419) #7F 7P @2 AN HMAE
raote AR YA, AR HijA] FollA
= K,HPO4, MgSO4+7H,O, NaCl, EtOH,
mineral £, SoytoneZ} &8 CSuiZ]o|A pH
7.5, 28°C, 72 AZFES WS o P g2

B LR
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1330 ethyl acetate, ethyl ether, 2.0 N HCI,

2, AT A3 At 537 nmd ARG 5=
spectraE ¥ & AUSNTE pHO| W] ©E &
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£ 537 nmolglem, pH 1091 dZaAdoAE
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