




An HPLC s
previously 
Injector vol
v: v: v). Th
citrinin was

2.6. Effe
Sample

the solution
different pH
were dissol
propanol (3
with pigmen
a spectroph
The optical
spectrophot

3. Resul

3.1. Spec
The pre

pigment pr
extracellula
intensity va
and the prof
In order to 
measuremen
pigment sta

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: Sp

3.2. Effe

system (Wat
described [1

lume: 40 µl w
e flow rate w

s used as the 

ect of Varyi
 solution con
ns were adju
H values (1, 
lved in six s
.9), methano
nt solutions a

hotometer. Th
l density of 
tometer. 

lts and Di

ctral Analy
esent study i
roduction. S
ar pigments o
aried. The ab
file of spectr
compare the

nt was perfo
ability as show

pectral change

ect of pH on

ters, Milford
15]. A C18 c
was used. Th
was set at 1 m
standard cur

ing Conditi
ncentrations 
usted to var
3, 4, 5, 6, 7

solvents with
ol (5.1), ethan
at 1:1 and sa
he sample w
f the pigmen

iscussion 

ysis of Extr
indicates the

Spectral anal
of all generat
sorption spec
ra in the sam
e stability am
ormed as de
wed in fig.3 

es of all pigme

n Pigment S

a 

c

d, MA, USA
column, (25
he mobile ph
ml/min and c
rve. 

ions on the
at 340, 440 

rious pHs at
, 8, and 13) 
h different p
nol (8.8), and

ample solutio
was carried ou
nt solutions 

racellular P
e influence o
lysis of pH
tions showed
ctra over hyd

me visible ran
mong genera
scribed by Y

ent derivatives
solvents

Stability 

A) was used t
0 x 4.6 mm
hase consiste
citrinin was d

e Pigment S
and 480 nm

t 30°C. Buff
were prepar

polarity indic
d distilled w
ons for yellow
ut at various
in each co

Pigments 
of pH in the
s absorption
d a similar pa
drophobic an

nge with pHs
ations, a sele
Yongsmith e

s of wild type
s and (d) temp

to perform a
m, i.d.5µm) w
ed of acetoni
detected usin

Stability 
m were measu
fer solutions
red for pH st
ces, includin
ater (10.2). T
w, orange an
s temperature
ndition was 

e ranges of 2
n from the 
attern of abs
nd hydrophil
 of four teste
ective of ma
et al, 2000 [

 in various co
peratures 

an HPLC an
was used as
itrile/water/tr
ng a UV dete

ured using a 
s (0.1M, pot
tability tests
ng hexane (0
The solutions
nd red pigmen
es (4, 30, 78

measured a

2-13 for M. 
wavelength

orption (fig 
ic solvents w
ed temperatu
aximum abso
[12] and exp

onditions: (a) p

b

d

nalysis using
s the analyti
rifluoroaceta
ector set at 2

spectrophot
tassium pho
. Moreover, 
0.1), diethyl
s were mixed
nts were mea

8 and 121°C)
at 340-700 

purpureus T
h from 340 

2a, b) but th
were also sho
ures is illustra
orption of ea
pressed as pe

pH 1-5, (b) pH

g the method
ical column.

ate (55: 45:1,
238 nm. Pure

tometer after
sphate) at 8
the samples
 ether (2.8),
d thoroughly
asured using
) for 7 days.
nm using a

TISTR 3385
to 700 nm

he absorption
own in fig 2c
ated in fig4d
ach pigment
ercentage of

H 6-13, (c) 

d 
. 
, 
e 

r 
8 
s 
, 

y 
g 
. 
a 

5 
m 
n 
c 
d.  
t 
f 



Studies 
hours incub
of the initia
acidic cond
pH values w
al., 1993 [1
observed at
N11S [8,11
colorants in

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4

a 

d 

a 

d 

on the stabil
bation. Yello
al color for a

dition in all g
were observe
3] that M. ru
t neutral or a
].This result

n foods havin

. 3: pH Stabili

4: Solvent Sta

lity of red, o
w pigments 
all generatio
generation. T
ed for orange
uber red pigm
alkaline cond
ts indicate th
ng neutral ,sli

ity of yellow ,

ability of yello

orange and ye
showed high

ons (fig.3) w
There was a t
e pigment. O
ments had gr
ditions. Simi

hat Monascus
ightly acidic

, orange and r

ow , orange an

b 

e 

b 

e 

ellow pigmen
her stability t

while red pig
trend of incr

Our results ar
reater sensitiv
ilar results w
s yellow pigm
 and basic pH

red  pigments 

nd red pigmen

nts to pH ran
than other pi
ments were 
reased all ge
re in agreeme
vity of at aci

were obtaine
ments of all 
H values. 

for (a) G0, (b)

nts for (a) G0, 

nges were ca
igments whi
loss the stab

enerations pig
ent with the 
idic pH, whe
d with pigm
generations 

) G1, (c) G2, 

(b) G1,(c) G2

c

c

arried out at 3
ch maintaine
bility more t
gment stabil
investigation

ereas higher s
ments from M

may possibl

(d) G3 and (e)

2, (d) G3 and (

30 °C over 6
ed over 50%
than 50% in
lity at higher
n of Fabre et
stability was

M. purpureus
ly be used as

) G4 

(e) G4 

6 
% 
n 
r 
t 
s 
s 
s 



3.3. Effect of Solvent on Pigment Stability 
Several solvents were used to test the extracellular pigment of all generations as illustrated in fig.4 (a-e). 

Results showed that all generations were sustained in ethanol and mostly retained the stability between 20-
90%. The wild type showed significantly higher solvent stability over other generations at which hexane was 
the most suitable solvent to maintain colour.  Propanol and distilled water were not appropriate to use as 
solvents for the pigments of TISTR 3385 strain both wild type and mutants. For solvent stability, yellow 
pigments of all generation were the best sustainable colorant.  

3.4. Citrinin and Monacolin K Determination 
The examination of the chromatograms for the pigments obtained from the four M. purpureus strains and 

could not detect Monacolin K in all generations. Citrinin peaks were found in some generations however it 
were lower than a standard safety level. In conclusion, we have reported that Monascus pigments of all 
generations of TISTR 3385 are more stable under basic conditions. Overall, yellow pigment of all 
generations showed a great possibility to use as a robust colorant for food additive and a tendency to apply in 
textile industry. 
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