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Identification of the red pigment from Micrococcus roseus
A-04 and the analysis of its stability

DENG Zhen-shan" ,ZHAN Peng,ZHANG Xi

Department of Lifescience , Yan’ an University,Yan’ an 716000, China

Abstract : The purpose of this study was to identify aired pigment produced by Micrococcus roseus A-04 which was isolated
from an oil-polluted soil and water and preserved by our laboratory. The factors influencing on the pigments’ stability were an-
alyzed by using the single factor experiment.:Moreover ;4 response surface methodology with three factors and three levels was
used in this study to investigate the key factors that influenced pigments’ stability based on single factor analyses. The results
showed that the red pigment from Micrococcus roseus A-04 belongs to carotenoids on the basis of spectroscopic analysis. The
single factor experiment showed that the pigment exhibited high stability under a variety of conditions,and did not fade after a
long time. This article explored. the interactions between the factors and the pigments’ stability. The results showed that tem-
perature ,pH and solvent are the key factors,and the interaction between temperature and solvent effects the stability of pig-
ment obviously. Under 80 °C_and pH between 5 and 8 ,the lower temperature and stronger polarity is, the more stability the
pigments will be. This work. lays a foundation for the development and application of this pigment.
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1.1 #F#t
1.1.1 B E#

A3 R Ak B BR €4 f3k F( Micrococcus roseus A-
04) 435 ARRACIERul | 0 il s G - HERUKAE,
1.1.2 5k

4 REEARIE AL B 10 ¢, FRES ¢,
NaCl<10 g, 35 flF 20 g, z£ 1% 7K 1000 mL, pH7. 0 ~
775,

R B R4k A48 10 ¢, (NH, ),S0, 2.5
g,KH,PO, 10 g,Na,HPO, 4.0 g,MgSO, -7 H,00.5
g, 7&K 1000 mL,pH T % 7.0,

1.1.3 BH&EE

UV-300 £ 4h-A] W o3 6 C A, H A B i s Wl 5
VHX-6000 #fi% B 248, Z B+ (hE) AIRA
A5 R-100 Jight 28 RAX, biEZe e Sl A FRA | ZF-
200 mEFE 2CEE AN o3 BT A, v RS2l A PR
LC-2010AHT R0 AH 35, H A B HEA R

1.2 7k
1.2.1 &Z0o Bt

B ATERT A-04 7228 N H R A RIS AR 5
AR SRS OB S 2 mL/L (B, B & R
FEARHE 25 °CL160 rpm $RIREEFRE 5 Ka, BUR B
£ 5 000 rpm Z.00 5 min, WA L2 @R, BUEK
CBERAG IN AT, I AR ), (A e iR
A1, HEA FAAZRY B IR 2 s B S
RAWSE B2 OFAMAEN AR 2, 5T
PiAH, T 40 Clight 78 K AU , 1541 CORBR N (A R
HLA, IR AR o

PIRERE (REJZHT ) AL ke i (R 1), B
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FIETERE LS e B i A ARG A R . fF
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1.2.2 & &AM EmP 5L
1.2.2.0 By

Fi BESCHR 9 110 iR iy 5 i, R W H, S0,
05 N AT B R S
1.2.2.2 @R KRIBOCERN &

W2 A8 R WGE T L AE 300 ~ 650 nm [y 5¢
ARSI, B R 12 (0 F I R AIE P A 06 (Bl i K
W) o
1.2.3  BARBE F 2 & XA K0

VEE B pH R IR A Jm B AR AR
PR (O R0 AR PR DA /N B RAR IR Ry - A il i, 1 T
P, IR 5 4 8 B T S A M 55 B SR AR YRR
K*,Ca’* A" ,Mn®"  Zn*"  Fe’™ s U8 I3 04 S Ak 1k
NGBS < EME AR, AR R, i e Ak &)
VER AR &, BEALEE 3 AN EE A, PR5T A REE R 26 A,
ERaETEREm
1.2.3.1  JREERHa 3R 58 P e

53 3 mg/mL B2, 357 60 .80 ,100
120 C AN, BB 1 ORI — R IR
{8, ZELLME S Ko
1.2.3.2  pH XHa & pfa et

3 IHL3 mg/mL (A ZAME, P pH 2234567,
8.9 .10 11, LARAE , 21/ Nt e T AR O A
1.2.3.3  RFEEFIN @R 5 E MR

A3 RAIm R IE T N N B AR [
R AE SR O, ZRE R 3 mg/mL, i Hk
JAH.
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S35 B3 mg/mL 8 R W, 4 5 A KCLL
CaCl, \AICl; \MnCl, . ZnCl, , FeCl, %54 J& B F, ¢
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x1 MWMEELEEESKE

Table 1  Factors and levels of experiment of response surface a-
nalysis
R 2 K Z /K- Factor levels
Factors 1 0 1
A iR PE Temp. 60 80 100
B pH 4 6 8
C %71 Solvent 1 3 5

1.2.5 #HEIWH

FIH Excel 2013 #3545, H Origin X HLA &R
X g Aa s YRR 2" B8 o s 25 3T 40 M, FH De-
sign Expert % A2 [B] 22 T 1E FX R e e M2
M”58 3-8 s 244 W I T 4 B 9 A T L 2 B K gy
Bro
2 HRE5HW
2.1 BEMEVTELEEER
2.1.1 &EWMITERBETLER

W R R (R 4R U 1, DA TR AR rp B B 1)
AUt R B A M BE W, A A 1 ~2 mL ik
H,S0, i, RIMEMWAH S 2H =6, H
BHAMA LA 1 ~2 mL ¥k HCL Byil48 T, &% A

Z, TREEREA, DL RS R R S
FKE MR,
2.1.2 &EhEHFIEERER

A ERTE 300 ~ 650 nm L H A 7 AW
(W2 2) o Horb By R AR I oy 445.1,459. 4.537. 1
nm, RSN KR BITE 400 ~ 600 nm Z [A] £
TE = F8 WU, I, IESE PR A-04 GBS S5 25
NRE .

xR2 RERMER
Table 2 Result of waveform peak’s detecting

e bV PR A e Wi L
No. (nm) Absorption value
1 Wk g 638. 1 0.010
2 I I 596.7 0.014
3 i 537.1 0.236
4 e 459.4 0.043
5 A 445.1 0.040
6 43 369.9 0.122
7 W 337.2 0.160
1 2 SR, 3 SIS N Y K 537 nm,

W B R 0. 236, 2% B R 9 B R e . B AE
OREMIEHE WIE T, 7€ 537 nm KT, @K
AW B K
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Fig. 1  Effect of temterature on the pigments’ stability
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Fig. 3  Effect of solvent on the pigments’ stability
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Fig. 5 Effect of ions on the pigments’ stability
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Table 3  Observed and estimated value for different levels of experimental design
o % Factors E%ﬂ}}){ﬁ{ﬁ G 2 Factors R ”ﬁ)iﬁfﬁ
No, - . Absorption No. - ~ Absorption
W Temp. pH 77 Solbent value HiE Temp. pH 757 Solvent value
1 -1 1 0 0.3163 10 0 -1 -1 0.0791
2 0 0 0 0.2372 11 0 -1 1 0.1581
3 0 1 -1 0.0791 12 1 -1 0 0.0791
4 0 0 0 0.2372 13 1 1 0 0.0791
5 0 1 1 0.1581 14 0 0 0 0.2372
6 0 0 0 0.2372 15 0 0 0 0.2372
7 1 0 1 0.4744 16 1 0 1 0.3953
8 1 -1 0 0.3163 17 1 0 -1 0.2372
9 1 0 1 0.5534
R4 RMmMEIEEAER T ESH
Table 4  Variance analysis for Response Surface Quadratic Model
J5 2RI S A B S F i Prob >F
Source SS DF MS F
Model 0.304 9 0.034 151.5 < 0.0001
A-A 0.094 1 0.095 423.5 < 0.0001
B-B 0 1 0 0 1.0000
C-C 0.019 1 0.020 87.5 < 0.0001
AB 0 1 0 0 1.0000
AC 0.002 1 0.002 7 0.0331
BC 0 1 0 0 1.0000
A2 0.069 1 0.070 311.3 < 0.0001
B2 0.119 1 0.119 532.4 < 0.0001
c2 0.010 1 0.010 46.1 0.0003
%22 Residual 0.0016 7 0.0002
AU Lack of Fit 0.0016 3 0.0005
4l 2= Pure Error 0 4 0
2% Cor Total 0.30593 16

GRESHER A sCEAER) , BTH Prob > F {E 4351
1 <0.0001, < 0.0001,0.033 1, %0 Zfa 5w
S U AR UL A

H2 4 25107 LLA 2 m o 38 Feoe PE Y 4%
FHGZW KNP AGREE) (CO%H)) IR
L ARV AR 24 2 B A 8 3 KK o

H1e 4 S5 SR i M, AR b AC 32 H.
YERIREm 3 (LR 7) o FRIEL 7 AT, R BRI, 2
RRUE R IR R, B R R e ik, —
B AR U —E R F e R RE . X

5 B ZO R AR E PR M ER ST A R R — B,
it BB T R 0 R o T A R AR AR, T R
PRI R (0 3R S AT A T AR ZR

T3, BRI N T 23 A 4 pH X R AR E
O ALPI N I (NS o T I S DU R g =V
Mo A HEE . P, 18 2 shd s i 1 pH Al
HENRWZEAMAM & 6 Mk 8 nl Lk B
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