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Study on the Pigment Properties of a Blue Pigment Actinomycete
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Abstract: The aim of this study was to analyze the properties of pigments produced by an actino-
mycete isolated from Peiku Co and to develop a source of natural pigments that can be used by
humans. The pigments were extracted by solid state and liquid fermentation methods using Gao's
No. 1 medium, and the pigment properties were analyzed from four aspects: pigment solubility,
maximum absorption wavelength, color scale and stability. The results showed that the pigment
was easily soluble in a solvent with high polarity, but was insoluble or slightly soluble in a solvent
with a small polarity; the maximum absorption wavelength of the pigment was 593 nm, and the
color gradation was 78; the pigment was red under acidic conditions and blue under alkaline con-
ditions.; pH had a great influence on pigment stability, and temperature, metal ions and lighting
conditions had little effect on the stability of the pigment.
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RPN TR 250 DU A ST
A, A AL B AGR & Rt R, AR 4t
KU RROR RGN ABURNERE, RAGER
BARE B RZEARRM TR . RRCRAEEY).
R A, BRI, AR T
RERm, HARKZRE, RRORFTAH, B
YR A G KA e —MEX
A B AN B R B, AR B E L AR K ETE R,
AR BEBE 7™ 3R, By SRAT KRR AE 71, 4R
HE ML= R, Fik, FAHMEY
RN R = O E T

ERAED RN ORI —EREEZN AT
R, R OERVEFCE AR E, FEE RS
RESZICI. pH. EE L )8 & 7SR,
A L TSR A PR TR A 253, 3 LARE I ®1, 3 A k
JREAERE T HAEN R T I S R, R,
TRREERIERT, 0T KB R B P iZ R et
Bt D T N A L

DU SRS R A 26 3Gl 1 VR ) ol A 0 2R
FEUOL, A S 5 A G R v RV DA )] -
TP R R TR R R P160, 22410 5
ELE M NFER BB, TN Streptomyces sp.
P160U o AR IR A2 DL 6 IR SRR AE
FBRE P« RS E k7 TN 2 B PR A Y B 3R Ak ok
BRI

1 MR57HE

1.1 R XHER

AR T 6 T PG 6 11 90 DX e DU 7, 5 A VL
L, BREHEATZOX, BhARESERE
AL, KT E SRS KR, E SR
AL e S B T A X TR, R BRI LR AP X e K
PRSI . HRERALFRA 85°35'E, 28°50'N, [HiARZ)

300 km?, JHTHEIHER 4 590 m, JE KR YK R (1
WHo SARVGAF AL M PRI ], SR A
W o Z X IR R T R AR, BRRKE,
TIRZ, HRERE. H2 NERREA,
BMERKR, BATAR. EEMP N —FAEBZFE
B, FEM O 1 m, ARG R
T 30%, WmiT/KAREERE G . TIRFRDTR, &
B2 FTk.

1.2 K3 # 8t

1.2.1 HFREE

BRI, ANDRURS $75 V83 J) 338 v 43 8 11 g bk
I — PR AE A W 3R (IR TR B PR P160, 2RIk
AL JE T-80°C UK A A R ARAT o
122 Rigrdt

I S RE IR VA e R 20 g, KNOs 1 g,
K>HPO,4 0.5 g, MgSO4 0.5 g, FeSO4-7H20 0.01 g,
NaCl0.5g, BiflF 18 g, ZE¥7/K 1000mL (4 300
mL B3I 3% E AR RS 0.5 mL) .

e R TS VAR B IR 3 VAR VEH 20 g, KNOslg,
K>HPO4 0.5 g, MgS040.5g, FeSO47H0 0.01 g,
NaCl0.5g, Z&E77K 1000 mL.

1.2.3 %2

pH 9.0 [ Tris-HCl ZZ10i%7% . HCl. NaOH.
NaCl. MgCly» CaSO4 & CuSOs.

1.2.4 53

B5.0ML (TGLL-18K, £ [ A AR A ]
SE A a] WY (UV-2450, dbaiaiRIERIA
BHEARAFD  HKIEVKFE (MDE-U32V(N), H
A=ZVERAD B TS (SW-CJ-Z), Ll
BT A AR A A PR A 71D /K i 8% (XMTD-6000,
KRR A D
1.3 RBWAE
1.3.1 AR
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AR RIEEDD: K2 B R P 160 BRI IR
[ SR FR3E, 28°C. 1351/min 3% 5d, KLl E
R pH A ZE 12, 4°C, LAF%IE 4 000 r/min 250
10 min, HX B35, % pH AZE 1~2, F 4°CLUEGHE
4000 r/min B0 10 min, FF BIEWR, VUEVI AT A
HTWE, FEORHERY, ZMARTERK.

SR FRVE R H P AR R B A I R
P160 #AMIK 1 SHEMAKTIR I, 8 THRMAD
28°CHiFE, ZPHEAEREERNIE, RIGH O
KPR G Rmm ), BOR-FEHERY.
1.3.2 (A IV e

02 0.005 g (3 A2 (0 3R 43 AlE T 10 mL 7K.
NaOH ¥ HCL & W W, —HIEETEAA
LT, N=FE &R, 2K, RKiE. & Okt
LR TR 1,2- & Ot R BRI — F R,
W5 2 75 ROV MR B LE AN [V 710 v Y g8 PO S 2 R B o
1.3.3 S KWK Bt 3R i ¥

It ZCHUR Y pH 9.0 Tris-HCl Z20HiR 0+, L
#il79 1: 100 FEFE 2= 7870 V%, LA pH 9.0 1 Tris-HCI
PR N IR, FES e EETE BT AU
KGR (190~1000nm) , o3& H e KR ek
Koo B RIS IEAR B2 590 nm ALWR ISl DARA E 1% 6
FORLARA 1 fo K RSO A B i B8 3 1) B R R AU
DA RERAE AR LSO T, R EBOGEBIER KN
590 nm Ab 75 .
1.3.4 pH X 2 A€ 14 1 5 0

BRI 0, 73 0 pH I 2 1.2,
3. 4. 5. 6. 7. 8. 9. 10. 11, 12, 13 J2 14, WM
REFEREANR pH FIEE, 1E R E
HEAT PR RE S (190~1000nm) 5 52 K
JGE), EE 3K, WELEANFE pH KM N ERE
W IEAE AR, FHTHEARRTR.
1.3.5 ¥ 0 (AR E LR A

BB ORI T, 2 E T 205 304 404
50 60+ 70 K 80°C [HE /A HA N, MLt
TEAN R R B, et Bt iT 4
BRI (190~1 000 nm) , Il 5E HI G,
3R, MERTEAFNR L5 B R R o
EAZ, HTHERRAE.

1.3.6 &J@ & xRk iR s m

I ER O FRVEWCE T4, -3 0.1 mol/L
Na'. Mg*. Ca* J¢ Cu** % SmL, fESJEMEMA
ANTF 4 S F JE R VA e AR AR L, TE
JGIE T EREAT A RAKOEIEEAR (190~1 000 nm)
MW HWObE, BEE 3K, WEAFEEE T
RIEPOCE MW, JEHEERRAE,

1.3.7 SR AFx (g AR M s

B3R VA v T T 2 . & AR
R KR, 4 F 2hy 4hy 6hy 8hTESE
FETE BT P KOGIE S (190~1000nm) , il
E RO, BEE 3K, WEARDCIAAR R
BRI E R, FRi R AR
1.4 RS R ALE

A AR EL 2 dna=A*ol!Y, Hr, o A
RMBAEAL, A NSO A .

BERIER = 2L x100%1, K. A, AFR

Ag
SETERWIEE; A NERIBER VIR OEIE .
K H Excel 2010 #3E47T #4E FE A AL FE

2 BRO

2.1 BRIARMY
ARYGRIEH, FIERLT 16 FHAFIAT B R
fEVERLE, WRIENLE 1. 45REW, ZEEM
FEVIRERE Oy VA R AE RS . Ol . HCL ¥
NaOH R, 7EFFEE. K. ZHEETM. KHE
B, CBROBE. ZHRRK 1,2- 28 ke aein g
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Tab. 1 Dissolution of crude pigment extract

aail RO e

NaOH &k S W

FH i il o, THRaZE
7.1 G s, TR 6aE
HCl &k S ., TR 6aZE
R i GIRE af, THEaZE
K A s, TR 6aE
T H SRR GIRE g, TR 6aZE
2B GIRE af, THEEaZE
THE Al s, T R6aE
1,2- =8 GIRE g, TR 6aZE
LR B NG B AR

W= N Hi A

DY Sk Bk AN B AR

FS NG B AR

Al N it A
TR AN FEAE
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22 BREXRBEKEEREH
B 1 N Z IR YIAE pHO [ Tris-HC1 ZZ3i%
WP R ANRIO S ], iR, R G RE
392 nm AbA RIS, dR KIRICIEA 9 1.726.
B A RELL Amax=A*a T IZ ARG, H
HiZERAE 590 nm PR ERTOGER 0.78, %
RO AN 78,
23 BEMRENE
tRMREN, HElExaREET
RV FE AT HE T AL
2.3.1 pH X} (3 AR E 11 (1) RE i)
(1) BRGUER pH B0
IR, ZEERE pH 1~pH 6 ZIAHIEN
g th, HBEE pH BN, L0 HimeR; 6 pH N 7

EEAER

I, BUEANRAE, B pH D, Bx
AL )

PINEN:R JERE i, RAAEG,

0. 282
314. 84

400. 00

AL /o

500. 00 605. 16

B 1 eRMERMEIMRIESIEE

Fig. 1 Ultraviolet absorption spectrum of crude pigment extract
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(2) BFREWOLFEERE pH 215

A 2.2 &1, %R TE 392 nm 4b 2 H B E KRR
W, WG 1.726, HAE 50 nm Ju N H I —
ST, BB BRI, RO B ISR
o SR b, BRBCKIIG N, RO 2 RIS

FH 2 fIZ& 2 W[ &1, pH 1~pH 8 5 pH 9~pH
14 S AMRSOE A I 8 2 8K . pH 1 ~pH 8 B,
fE 390 nm oA G EMRAE, WOBEN T 0.2~
0.45 Z[H]; 'SHEFHEAE 400 nm A2 A7 H I MIGAE,
WAL T 0.3~0.55; BEE BN, H 2 600 nm
KA, MI—AEAE, BOBEMNALT 0~0.1 2
); BEE BB, WOBEENEE N L
FUish. pH 1~pH 8 B, ARRFREM, N T

0.04~0.23 Z i, pH9~pH 14 I, 7 400 nm /=
FeHBURAE, WOGEA T 0.3~0.4 Z08; SRETE
590 nm 747 HILEAE CAFT pH 1~pH 8 7E 400
nm A B , WOGEEAL T 0.6~0.7 (pH1~
pH 8 £ 0.3~0.55) ; BEA VK AIE M, HE 900 nm
KA (pH1~8 7E 600nm £47) , HEM—/ NS
B, WOBEALT 0~0.05 Za); BEE K AIHE—
RN, WA TE/NEREIN _E R 3sh. pH9~pH 14
I, ERIRAFEES, /T 0.74~0.87 Z 1A,

KA pH 1~pH 14 KT, B0 ORER
IO A SR, AH LA &, AR AR 2 1F R
IR IO E AR R B, R
FRAE I P RS e MR PRV VR

0. 690 —o— plil
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—e— pli4
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Fig. 2 Ultraviolet absorption peak map of pH 1~pH 14 pigment

F2pH 1~pH 4 ZEHETEBERAERBERTE
Tab. 2 Absorbance of pigment and residual rate of pigment under pH 1~pH 14

pH pH1 pH2 pH3 pH4 pHS

pH6 pH7 pHS

pH9 pH10 pHI1 pHI12 pHI3 pH14

WG AR 0.03

BERMEE 4% 18% 15% 23% 12% 8%

0.14 0.12 0.18

0.09 0.06 0.11 0.18 066 059 0.64 065 0.68 0.58

14% 23% 85% 76% 82% 83% 87%  74%
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Tab. 3 Pigent absorbance and pigment residual rate at different temperatures

bl 20 30 40 50 60 70 80
W e A 0.82 0.58 0.56 0.6 0.61 0.59 0.62
R R 135% 95% 92% 99% 100% 97% 102%
2.4116
— [ [
— 30
2. 000F - [—u=

Y61, 000}
1#

0. 000F

-0. 284

— SO
Eom

329,17 400. 00

=00.00 500. 00

K /nm
B3 AEERETeaERLETHER

Fig. 3 Changes in pigment absorbance at different temperatures

233 wEE TR E MR
ATRIEFE TR T T BRE T A
AT e T R AR E VRIS T . A
4 FIZ 4 VR, GEETHEERE LPmEER
RO » FEBCRIPBVEE N, A8 71 N
TOREBIIBROCEE, 5T E TR 1%
% 7RO, Hodr, 37 R E R
RSO LR B oK, B 1 BRI OB B
Wi g /Iy o AHEE pH Xt S RO L IR AR AL I 5

Wi, 4 e B ) 8 R I RO TG B R 5 AR AL
NAE— @R EPAT S I o
2.3.4 GRS AR Xt 3 AR E M R I

= HE SR R R VA VR AT O R S A S
WIS YLH, TEHEHR. KBH G RS 5 AR S B0t
ERIERBOCEA W, (HEEEN, BRI
BTG A, B AL B K, B RVE RO
(B RIUE AR/ ts . BEEALEE 2 h B,
FIRAFHE N 82%, 8 h GO IRAFHN 78%. AFH
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FEHRYT 2 h B, BLERIRIEHEA 78%, 8h Ja Az kAT 8h GO BEIRIEERN 77% (WFE 5-7) « X=FME
BN Ta%. ERANCIRET 2 h I, (=R AR N 79%, MR, BN BRI RN

x4 BRAETRERBT TRAERBREER

Tab. 4 Absorbance of pigments under different metal ions and residual rate of pigment

= BT AT BET FET
WG AE 0.85 0.72 1.23 1.05
BRBRAE 109% 92% 158% 135%
2.416
" s
Q. [

—- %
+ VEET

o R

0. 0001

-0. 284 . :
329. 17 400. 00 ) 500. 00 600. 00
WAL /nm

4 FEERBEFHERRLES M

Fig. 4 Effect of different metal ions on the absorbance of pigment

x5 BERLEMNBRFRRLERNM

Tab. 5 Effect of dark treatment on the absorbance of pigment solution

JIIPNEEA 2h 4h 6h 8h
W e 0.64 0.63 0.62 0.61
FRAFER 82% 81% 79% 78%

& 6 KPASX BZFHRWAESFM
Tab. 6 Effect of sunlight on the absorbance of pigment solution

1PN 2h 4h 6h 8h
W g 0.61 0.59 0.52 0.58
BRATFER 78% 76% 67% 74%

RT BN BRTBRBRSES M
Tab. 7 Effect of ultraviolet light on the absorbance of pigment solution
IR 2h 4h 6h 8h
WO 0.62 0.61 0.60 0.60
RAE R 79% 78% 77% 77%




NN

“ S DR 00 PR e B € B (R 657

(DR o HIE AE TR . £ HCI
VHBURT NaOH T, REVA T HIE. 7K. —HIEETE
W, AT N =R SR . RS
HEMZ 3 Z s TR RV 7, ANV BRI T 1%
ERANTuREaSI

(2) ZEFIE IR RO K 593 nm,
iy 78;

(3) ZORERVEIAE N2 t0, HEE% pH
SN, ZLEIERETNER: EMEIAE T R A, HEE
# pH 4N, GERIGHEOZL TR
U, AR

(4) TR ORI OB TC W] R R AR,
AAE— e R PAT SN Ees )y, (BREfR b, 39 n
BRI B2 R POGE AR, H IR
A AU

(5) &)@ B0 Z IO E T8 W Ry
A, ANTE—EREE LPATHE sk . TERCKH
BTGRP, BT T BRI RO,
BT BB TRBEE TS T RN ROG

Horbr, B 10 3R O E S R iR R, BEE
ERIREN SCAUULI SR IER- AT TN

(6) oI ABH G R SR J SR A1 HE S 3 0

FAEMEA R, B AN R R /N o

S K-

[1] 5k, SHFE. BRTPBORNRIIAAD]. L7
g2 HIRFHERR, 2003, 5(3): 95-96.

[2] MELO P S, JUSTO G Z, DE AZEVEDO M B M, et al. Vio-
lacein and its B-cyclodextrin complexes induce apoptosis

and differentiation in HL60 cell[J]. Toxicology, 2003,

186(3): 217-225.

[3] Leon, L. L. Antileishmanial activity of the violacein ex-
tracted from Chromobacterium Violaceum([J]. Journal of
Antimicrobial Chemotherapy, 2001, 48(3): 449-450.

[4] B, BHEW, % B kbR RN
MWD SIS TE R, 2014(1): 114-117.

[5] #R#F. 7 BORKEERERE N2 E. EEMORFMT
RAKIT]. SREED A0 ER, 2012, 39(12): 1711-1719.

[6] Bell A A, Wheeler M H. Biosynthesis and Functions of Fun-
gal Melanins[J]. Annual Review of Phytopathology, 1986,
24(1): 411-451.

(7] REENE. —Hkim = R C R A B R )
Z£IWAR, 2004, 31(1): 55-59.

[8] #HIFZE, WM. Btk HT R-08 (3 (B M 141 L1
Fi. BUREY R 23, 2008; 8(8): 1071-1074.

[9] ¥, EREA. — MR AR I B P~ 2L (R AL
AT S 3L 16SIDNA 0 M. frah BHE, 2013; 38(8):
271-275.

[10] Zhang X, He H, Ma R, et al. Madurastatin B3, a rare aziri-

B NEEL]. AR

dine derivative from actinomycete Nocardiopsis sp.
LS150010 with potent anti-tuberculosis activity[J]. Journal
of Industrial Microbiology & Biotechnology, 2017: 589-
594.

[11] B, M2, BORIK, 5. (ikith L3 KRR
)0 28 B i TR B TS PR (9], SR Ak, 2018, 2(06):
612-617.

[12] TR, KU 5 5 o8 7 05 00 3K I R R B AR AL [T,
5 R, 1999, 25(5) : 23-27.

[13] A4, BRRAL, Wlisle, & — MR I s 1
TR ””%&ﬁé%%ﬁiﬁ%ﬂiﬁﬂn[ ] BRI R,
2016, 37(1): 134-138.

[14] FhF. BEEIFIM]. bt bR R, 2004
99-100.

[15] A, mit B0, 55 A ORKRE T[]
R SN, 2017(01): 128-134.

[16] $WEZ, SKMFL, ek, & — MR ORI R T
TR KA EME ). PEAERAL AR, 2013, 22(7):
181-186.

BRI XPRAR



