FAIRFEWIN G 5T % Nat Prod Res Dev 2018 ,3 ;438443

X E%S:1001-6880(2018)3-0438-06

=41 8 £ E & Monascus sanguineus BB S X BELEN R
MRE  GA L HER MR, B FAA

L RS A R G TR B P R T B, 22 M 730124

T DN FIR M0 BT 4 S 1 — Bk 2T 65 A 2 BT RILO3 ( Monascus sanguineus ) , o 336 — 5 e 75 T bk
RILO3 HO2T 53¢ it , R PRI 73 ( RSM) A G0 5 6 PR P9, 1 4 5 S Ml 1, D
W OD {13587 I Box-Behnken rf1.021 £ 5650 50 I BBD) {h P B8R VCAS 26 ™ 41 636 0 T 202 P -4
SR 0 3 R REWLE 474 nm A R K R B T2 IR 30 °C R 67% Wt pH 1B
(7). TESLAAE TS 2 Wb 53540 T bR RILO3 041 637k,
SR MO R PR 2060 WA S ZLH % Monascus sanguineus

& 425 :Q939.97 CHRFRIRES A DOI:10. 16333/j. 1001-6880. 2018. 3. 016

Optimization of Flask Fermentation Conditions for the Production
of Red Pigment from Monascus sanguineus
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Abstract ; A strain of red pigment fungi RJLO3 ( Monascus sanguineus) was isolated from the medicinal plant Rehmannia
glutinosa Libosch by tissue block separation methd. Monascus sanguineus was identified according to morphological char-
acteristics and rDNA ITS1-5. 8S-ITS2 sequence analysis..Résponse Surface Methodology (RSM) was used to further im-
prove the red pigment yield of RJLO3 strain. On_the basic of single factor tests,the strain was fermentation process of the
liquid shake flask by using the Box-Behnken’design ( BBD)) ,with the optical density of the fermentation broth as an in-
dex. The experiment manifests that the fermentation broth of pigment has its maximal absorption wavelength at 474 nm.
The optimum fermentation conditions were. as follows ;temperature 30 °C , bottling volume 67 % ,initial pH natural (7).
After the fermentation of the strain,optimization by RSM significantly increased the yield of the target strain.
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Table 1  Box-Behnken expérimental design factor and level code
2 IKF Level
Factor 1 0 1
A B ( C) Temperature 28 32 36
B 33H (% ) Botiling volume 60 70 80
C ¥l pH  Initial pH 6 7 8
2 EEES 5 em, AIIEPELLORATAE TSR, N 1(A)
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Fig. 1 Morphological characteristics of strain RJLO3
A THPIET; B. AL 795 C. B 223 D. 090 TAE K4 A 41T (20 um)
A. Reverse of colonies of RJLO3 ; B. Sporangium; C. Mycelium; D. Conidiophore and conidium( Bar =20 pwm)
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Table 2 Box-Behnken response surface experimental design and result

S . . . oD i

No. Optical density
1 -1 -1 0 0.757
2 1 -1 0 0.621
3 1 1 0 0.659
4 1 1 0 0.535
5 1 0 -1 0.601
6 1 0 -1 0.501
7 1 0 1 0.655
8 1 0 1 0.632
9 0 -1 g 0.688
10 0 1 -1 0.629
11 0 -1 1 0.776
12 0 1 1 0.655
13 0 0 0 0.788
14 0 0 0 0.838
15 0 0 0 0.799
16 0 0 0 0.827
17 0 0 0 0.822

F2 hggih T 17 AR, R R 2 1Y SE
$edf , FIH Design-expert8. 0 A% 5256 B4 1647 07
Zo AT A R AL A A RS A T R, Y RD
OD fH ( B F) = + 0. 81-0. 0484-0. 045B +
0.037C + 3. 000E-0034AB-+.0. 0194C-0. 016BC +
0.134°-0.041B720.087C"
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Table 3 Variance analysis of regression model

Ji 22K F

ki i ‘ Foh Ky F il P fi b
Sources of Degrees of - ) L
. . Sum of squares The mean square F P Significant
variance freedom
F5 7 Model 9 0.17 0.019 28.15 0.0001 ® o
% Residual 7 4.685E-003 6.693E-004
AT Loss of quasi item 3 2.978E-003 9.927E-004 2.33 0.2162
12215 Error term 4 1.707E-003 4.267E-004
ST Sum 16 0.17

R*=0.9731,R},; =0.9385,C. V. % =3.73
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Table 4  Analysis of the significant coefficients of regression equation

2RI - F ¥ . . -
ﬁ%?ﬁﬁﬁ HEEI“E‘Z“ S5 A ’D’:T‘ F (i ol [
Sources of Degrees of Sum of The mean . '

. F P Significant

variance freedom squares square

A 1 0.018 0.029 27.40 0.0012 *

B 1 0.017 0.017 0.085 0.0016 *

C 1 0.011 0.020 131.80 0.0047 *

AB 1 3.600E-005 3. 600E-005 2.60 0.8232

AC 1 1.482E-003 1.323E-004 4.98 0.1803

BC 1 9.610E-004 9.610E-004 0.83 0.2698

" BFE(P<0.05)," "HKipE(P<0.01) ,
Note: * Significant (P <0.05), " * Very significant (P <0.01).
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