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Identification of red pigment and it’s biosynthesis depending on
co-substrate valine in cyclosporine A production
DONG Hui-Jun"  ZHANG Tong-Xin CHANG Da-Li

(College of Pharmaceutical Sciences, Liaocheng University, Liaocheng, Shandong 252000, China)

Abstract: [Objective] To identify red pigment produced by Beauveria nivea and further research the
relationship between red pigment and cyclosporine A (CysA). [Methods] The red pigment was
separated and identified by spectrum analysis including UV, IR and ESI-MS. The yield of red
pigment and CysA was measured at different cultivation conditions, respectively. The internal
relationship between the biosynthesis of red pigment and CysA was examined by adding the purified
red pigment. [Results] The molecular formula of red pigment was confirmed as C;sH;oOs which
contains benzene ring and aromatic ring ketone structure and belongs to anthraquinones. The further
experiments revealed that the negative relationship dominated in the biosynthesis between CysA and
red pigment. The case with higher productivity of CysA due to valine feeding and high DO must be
lower red pigment yield. Especially, the foreign red pigment added during the cultivation would
result in down first and then up for CysA production. [Conclusion] The red pigment produced by
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Beauveria nivea was firstly separated and identified. Importantly, the research results verified that the
red pigment and CysA had independent biosynthesis pathways which shared with the same substrate
valine.
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PE2400 II
t P270
PrepHT (21.5 mmx
2] 150 mm)
L- 1.1.2 BE#: Beauveria nivea DL6

[4] 113 #EFE@QL): (1) 200
20 pH () 12
(5] 30 5 10 pH 6.0 (3)
60 (NH4);P0,20 L- 10 NaNO; 5
KH,PO,3 KC10.2 MgSO47H,00.7 pH6.5

(Beauveria nivea)
A (Cyclosporine A CysA)

CysA 12 EEAZE
27 °C
(6] 48 h 2%
10L ( 0.75) 27 °C
0
CysA DO 30% 40h  pH 6.8
10% 30 L
2 ]
CysA 6 °C
0.3-1.2 L/(L'min) DO 30% pH
240 h
1 HR5T% 20 g/L
1.1 ##
111 FERXFIFLEE: L- 0.5 g/L ( )

(NH,);PO, NaNO; KH,PO, KCl MgSO,7H,0 13 5S#A%
131 FmEzEAce’. smL

5 30 °C 2h
A
Agilent 1100 Cis (5 ym 4.6 mmx
460 UVv3600 250 mm) 70 °C :0.2 mol/L
1100LC/MSD (80:20 ) 210 nm 1.4 mL/min
Mercury Plus 400 20 uL

http://journals.im.ac.cn/wswxtbcn



2078

A=Yy~ 8 Microbiol. China

132 aazxsel.

15 min
1 cm 430 nm

70%

I mL
9 mL 70%

1 mL

A A

(U/mL)=(A;—Az)x

14 BHERERSEE
2 500 mL

30 min

X-5

(46:54

5 mL/min

35 mg
98.6%

15 LT
1.5.1

1 g/L
200-600 nm

1.5.2 ZI5MRUT S TE 54
0—4 000 cm !
153 Rk #i:

60 V

120 °C 300 °C

http://journals.im.ac.cn/wswxtbcn

RIMNA] IR E 1 53 4R -

50%

(70-90 °C)

)
200-300

98%
=42:33:35
237 nm

HPLC

10 mg

BrK

70%
ESI-MS

3.88 kV

154 TEH:
950 °C 500 °C 80 °C
2 RS540
2.1 MR HIETER
226 258 290 427 nm ( 1
226 258 nm
290 nm 427 nm
[8]
( 2) 1 700-1 900 cm*
3400 cm !
2 900 cm ! CH; —CH,
1 600
1500 1 400 cm’
1300 cm! 800 700 cm’!
UV IR
2.2 RUEFMTES
EMI-MS m/z 269
270
C 66.4% H
3.5% O 29.6% N S P
Ci5H190s
Abs
5 _
226
4
258
3
P 290
427
1

0 1 1 1 1 1 1 1 ]
200 250 300 350 400 450 500 550 600nm
Bl gezxirRamEiE

Figure 1 Ultraviolet and visible spectrum of red pigment

2014, Vol.41, No.10



A 2079

/{//N NJ

A
A
56 g/L( 3A)
4000 3500 3000 2500 2000 1500 1000 500 51 UmL ( 3C)
Wavenumber (cm™)
M2 (I ELOANE A
Figure 2 Infrared spectrum of red pigment 3.1 g/L
23 ABR5TRBARZREMSHAEERN 71 U/mL ( 3C)
A
(1 (DO>30 DO<5%) A
30% A
5% A A
80%-90% ( 3A B) ( 3B D) A
A 6 B
[ —e— High DO [ —ee High DO
5+ —— LowDO —a— Low DO
g ST
N N
00 5
Y >
O 2L O 1
1tk
0 l 1 | 1 | | 1 | J 0 1 1 1 1 1 1 1 1 J
0 24 48 72 96 120 144 168 192 216 24 0 24 48 72 96 120 144 168 192 216 24
t (h) t(h)
C D
80 e High DO 0T e High DO
,\70_ —a— Low DO ~ 40 L —a— Low DO
— 60 —
£ £
% 50 ? 30 -
20 +
-g 30 - .2
e | ]
2 2 & 10+
10
0 1 1 1 1 1 0 1 | 1 | 1 | J
0 24 48 72 96 120 144 168 192 216 240 0 24 48 72 96 120 144 168 192 216 240
t(h) t(h)

B3 AREEFRZFHTLEENIAEER A SRERIER
Figure 3 Red pigment’s antagnism effect on cyclosporine A biosynthesis
A C B D

Note: A, C: Valine-feeding experiment; B, D: Non-feeding experiment.
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