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B E. (B8] KAAEEXILIKRAD Glarea lozoyensis SITA-F1108 & B4 A E B 7
By ¥k, RHZAE 2, BLRURMKN, BIRABARKRRE, HELBIRZGEINKFE.
[ 7 %] %A Plackett-Burman X it Fovf i @y ik #EATIE R A AMAL, ThikhataZ e B, F 28
A EFmeRZ,; @idRERK KA Box-Behnken %3, F#|F Design-Expert &4 2f 52
MBI ATE EANAT, FFEMALE) K B3R AR B 7 BRI R AT RUR A5 iT4E F
FH, RAMFE S5 EARARRELBEAL. [£R] ZFREELY: HEE. HMAKRFE
M AR T By S EHRK; RAERES A AHHEEE 1673 ¢/L. AR 26.1 g/L. # &
28.5g/L. RAMKAE 6935 F AR HATARARK B, AL B FE By S #1537 1840 mg/L, BAIHTIR
BT 2%, HFNLER K. FARBREISBEAATIN G, KERARREEK, £ 100L £
B EATHAC G 0945 R T it —F 09 I0iE, AERE By S 253 1980 mg/L. (441 AR )
A5 R ERA RS NEE, BERGTREARTEN, KBTS FRET42%, @6 KRRt
IHT T kRS R T 44k A Glarea lozoyensis SITA-F1108 =413 | 7 B & B3 f L it 4T
HAL, BT ARG RRLAR, BT KBRERRE, &7 ARG EEKT.

X$87: AR @ik, Glarealozoyensis, KBk, AEEZL B,

Optimization of pneumocandin B, production by filamentous
fungus Glarea lozoyensis SITA-F1108
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Abstract: [Objective] The culture media for the production of pneumocandin By by the filamentous
fungus Glarea lozoyensis SIIA-F1108 were optimized using the response surface methodology
(RSM). The nitrogen source of the culture was optimized to reduce the volume concentration of
mycelium and improve the level of dissolved oxygen in fermentation process. [Methods] Through
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Plackett-Burman design and RSM, the factors that had significant effects on the production of
pneumocandin By were screened. Afterwards, the path of steepest ascent and the Box-Behnken
design were adopted for further optimization, and the optimal concentration levels and the
relationships among these factors was found out by quadratic regression model equation with
Design-Expert statistic methods. The high-yield and low-viscosity of fermentation medium was
obtained by carrying out the whole factor experiment with nitrogen source components. [Results]
Mannitol, proline and glucose were found to have greatest influence on the production of
pneumocandin By, and the optimal concentrations were 167.3, 26.1 and 28.5 g/L, respectively. Under
the optimal conditions, the production of pneumocandin B, reached 1 840 mg/L in three baches of
shake flask experiments, with an increase of 42% compared with the ordinary culture. The
pneumocandin By production of 100 L fermentor achieved 1 980 mg/L under the optimal conditions.
The viscosity of the fermentation broth was reduced by partly replacing the cottonseed meal with
(NH4),SO4. [Conclusion] The production of pneumocandin By which was in agreement with the
prediction, was increased by 42% compared with the previous condition. The RSM method was
effective for optimizing the composition of medium for the production of pneumocandin B, by
filamentous fungus Glarea lozoyensis SIIA-F1108. After replacing the cottonseed meal with
(NH4),SOy4, the viscosity of the fermentation broth was reduced and the level of dissolved oxygen
was improved in fermentation process.
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4
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Table 1 Factors and levels for Plackett-Burman Table 3 Plackett-Burman test design and results
) Level (g/L) Factor Pneumocandin
Variables Number 5 .
-1 1 Xi Xo Xa X4 X5 Xp o (mg/L)
Mannitol X; 70.0 130.0 1 1 1 -1 -1 1 -1 1732
Cottonseed meal X, 18.0 40.0 2 -1 —1 1 —1 1 -1 1597
Glucose X3 8.0 15.0 3 1 1 1 1 -1 -1 1812
Proline Xs 5.0 13.0 5 -1 1 T 1 1675
H4)2S04 X, 0.6 1.8
(1380075 6 -1 1 11 11 1521
%2 EFRUERREKFIE 7ot st 1636
Table 2  Factors and levels of total factor test 8 1 =l -1 1 1 1 1 690
Level (g/L) oo 1 -1 1 -1 -1 - 1487
Factor
1.0 2.0 3.0 10 1 ! 1 1 ! =l 1748
Cottonseed meal X, 8.0 14.0 18.0 11 =Il -1 -1 1 -1 1 1433
(NH;):S05 X 0.6 12 1.8 12 1 1 -1 -1 -1 1 1635

x4 BEMETHAESFAREIDRL

Table 4 ANOVA results for the significance

Source Sum of squares D¢ Mean square Regression coefficient F value P value
Model 144 400 6 24 067.42 643.58 24.68 0.001 4
Mannitol 87 552.08 1 87 552.08 85.42 89.77 0.000 2
Cottonseed meal 7 450.08 1 7 450.08 24.92 7.64 0.039 7
Glucose 14 630.08 1 14 630.08 34.92 15.00 0.0117
KH,PO4 5852.08 1 5852.08 22.08 6.00 0.058 0
Proline 16 950.08 1 16 950.08 37.58 17.38 0.008 7
(NH4)2SO4 11 970.08 1 11 970.08 —31.58 12.27 0.0172
Residual 4 876.42 5 975.28
Cor Total 149 300 11
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S < > Table 5  The design and corresponding results of
steepest ascent
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(g’'L) (g’L) (g’L) By (mg/L)
3 Xi ( ) Xs ( )
1 130 13 15 1 805
X; ( )
[13.15] 2 140 18 20 1812
3 150 23 25 1827
Y=1 801.7+102.58X,+57.08X5+47.25X;
5 4 160 28 30 1834
R 0.978 0
5 170 33 35 1816
3
6 180 38 40 1801
3 R 6 WARIE ST SEL B kTR
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2.3 Box-Behnken ‘;fﬁﬁ Ei% = E"]HEE'ﬁUkIIZ corresponding response
Number Xi Xs X3 Pneumocandin B, (mg/L)
1 -1 -1 0 1682
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( 6) 3 3 15 3 -1 1 0 1 683
7 Design-Expert 8.0.6 4 1 1 0 1721
5 -1 0 -1 1700
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8 P 0.0001 ? Co 1699
10 0 1 -1 1670
[16] p 11 0 1 1 1 688
12 0 -1 1 1 746
0.858 4>0.05 3 o 804
R’=0.975 5 0.9 14 0 0 0 1856
15 0 0 0 1861
Bo 16 0 0 0 1 830
By 17 0 0 0 1859
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Table 8 Analysis of variance (ANOVA) of quadratic Table 9  The design and results of the full factorial
polynomial model experimental
Source S(llllizr: D¢ SI\(;[E:; F value P value Serial number 71:acto)r(6 <l 001(1(;3)11 it Pn;?zlrﬁcgzjlgiin
et 1596.13 1 1596.13 5.640  0.049 30 1 11 50 1829
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26.1 g/L 1 846 mg/L
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