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Optimization of the fermentation medium of an antitumor
endophytic fungus Aspergillus oryzae YX-5 isolated from Ginkgo biloba
ZHOU Hui-Ru LUAN Hai-Bin WANG Hui DONG Kun-Ming MIAO Li"

(School of Environmental Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225127, China)

Abstract: [Objective] To optimize the fermentation medium of an antitumor endophytic fungus iso-
lated from Ginkgo biloba. [Methods] In this study, the dry weight of mycelia, weight and antitumor
activity of crude extract were used as standards to screen out the best carbon source and nitrogen
source through single factor experiment. Then the culture medium recipe was optimized by the or-
thogonal test in five factors and four levels. [Results] The best culture medium recipe was: glucose
45 g/L, peptone 8 g/L, K,HPO,4 0.5 g/L, MgSO4-7H,0 0.2 g/L, KCl 1 g/L, FeSO,4 0.01 g/L. After op-
timization, the dry weight of mycelia, weight and antitumor activity of crude extract were increased
by 41.88%, 226.52% and 19.31% respectively. [Conclusion] The production and antitumor activity
of crude extract was significantly increased after optimization, which might be beneficial to reduce
the fermentation scale and workload in scale up fermentation later.
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[-2] YX-5
[ rDNA
ITS (Aspergillus
oryzae)!'”! YX-5
[3]
_ 1 RS H#%
1898  Vogl Lolium temulentum 11w
111 E#k:
(Aspergillus oryzae) YX-5
( ) 1.5 m
1993
Stiede ™ 3-8 mm 30-40 50-60 cm
1.1.2 BB LmAR:
HeLla
1.1.3 FEiRXH: (DMSO)
[5-8]
PBS NaCl 8.0 g KCI10.2 g Na,HPO,
1.40 g KH,P0,0.20 g 1L 1x10° Pa
20 min
025¢ 100 mL
0.22 pm
1 mL PBS
(Aspergillus flavus) MTT MTTO0.5¢g 100 mL PBS
(Beauveria bassiana) 5 gL 0.22 pm
[9] [10] -20°C
(Trichosporon fermentans) 1.14 EFRE: (g/L) RPMI-1640
10.4 NaHCO;2.4 HEPES 2.0 1L
10% 1%
pH 7.1-73 022 um
4°C

(L) NaNOs; 3.0 K,HPO, 1.0
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MgS04-7H,0 0.5 KC10.5 FeSO,40.01 30
1x10° Pa 20 min
1.2 A%
1.2.1 EHEWNK: -80°C YX-5
25 °C 3-5d
122 HAEEMENE: Hela
6x10* /mL
80 uL 96 80 uL
37°C 5% CO,
24 h DMSO
20 g/L 250 mg/L
20 uL 50 mg/L 20 pL
0.5% DMSO
3 48 h
MTT
mtT P 5¢gL  MTT
20 pL 37 °C 4 h
150 uL DMSO
490 nm oD
(%)=( oD - oD
Y( oD - OD )x100
123 BEZEXK:
15g/L  35g/L
pH 7.0 40 mL
150 mL 25 °C
110 r/min 3
YX-5
7 YX-5
7d

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

10 15 20 30 35 40 50g/L

2 g/l
6 g/L
05 1.0 20 3.0 40 50 6.0gL

124 EXSEL:

K,HPO, MgS0O47H,O KCI15

2 RS540
2.1 ®RiR
2.1.1 FRIBEFZETHIE:

15g/L  35g/L
YX-5
( 2
YX-5 15 g/L
35 g/L
0234¢g 0425¢g ( 2
10.0 mg
17.9 mg ( 2
15 g/L Hela
84.7%  82.0% 35 g/L
84.8% T748%( 1)
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F1 EHZEKEE
Table 1 Table of factors and levels

Factors
Levels Carbon source (g/L) Nitrogen source (g/L) K2HPO4 (g/L) MgS0O,-7H,0 (g/L) KCI (g/L)
A B C D E
1 15 1 0.5 0.2 0.2
2 30 3 1.0 0.5 0.5
3 45 5 2.0 1.0 1.0
4 60 8 4.0 2.0 2.0

R 2 AEIFHERRIR X AT H R0

Table 2  Effect of different carbon sources on the growth and metabolism (n=3, xs)

15 g/L 35 g/L

Cetizan Sl Dry weight of mycelia Weight of crude extract Dry weight of mycelia Weight of crude extract

(9) (mg) (9) (mg)
0.221+0.038 10.00£1.32 0.351+0.037 7.90+1.41
Glucose
0.234+0.026 6.60+0.38 0.425+0.033 17.90+1.00
Sucrose
0.214+0.015 7.70+1.61 0.292+0.051 12.70+0.87
Maltose
0.031+0.002 3.40£0.32 0.062+0.019 6.20+0.45
Lactose
0.202+0.026 5.60+0.91 0.381+0.018 14.40+0.61
Starch
0.124+0.004 7.60+1.01 0.165+0.008 3.80+0.06
Cornmeal
0.071+0.003 8.40+0.93 0.040+0.012 5.70+0.47
Wheat bran
1(9)8: mi5gL 035g/L
—~ 80r
£ 70+
&é‘ 60 -
= 50r
2 40 r
£ 30+
£ 20t
10
0 1 1 1 1 1 1 J
Glucose Sucrose Maltose Lactose Starch Cornmeal Wheat bran

Carbon source

1 AR FH SRR X P A B 1 A #20E

Figure 1 Effect of different carbon sources on the antitumor activity of fungal metabolites
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2.1.2 WRIEREML: 85.93% 20 g/L
10 15 20 30 35 40 50g/L 89.71% ( 2C)
30 g/L
YX-5 22 RIR
30 g/L 221 RIRMEGRE:

0414 g

50 g/L 0479 g ( 2A)
2g/L 6g/L 110 r/min 7d

50 g/L
293 mg( 2B) (2 g/L) YX-5
( 20) 0.368 g (6 g/L)

50 g/L 11.6 mg
30 g/L 11.0 mg 0426 g( 3)

A —=— Glucose ---2--- Sucrose
0.6 1 Fungal growth

051
04 r
03
02
0.1
0.0

Dry weight of mycelia (g)

e 35 1 Metabolites production

30 F {

25 +
20

Weight of crude extract (mg)
[

Antitumor activity

Inhibition rate (%)
n
[

10 15 20 30 35 40 50

Carbon source concentration (g/L)
2 RREIRERREMEAA). KIEFB) R E =HiEEC) R T
Figure 2 Effect of different carbon sources concentrations on the fungal growth (A), metabolites production (B) and
antitumor activity (C)
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942 mg ( 3)
3 g/L
Hela 3 ¢g/L
2¢/L  6g/L 71.55%  76.19% 3 g/L
( 3) 0375g 473mg( 4A 4B)
74.70% 4 g/L
222 RIRKEMRAL: 82.46% 5 g/L 78.82%
05 1.0 2.0 3.0 40 5.0 ( 40)

6.0 g/L

R3 TREMER IR E AT B B0

Table 3 Effect of different nitrogen sources on the growth and metabolism (n=3, X+S)
2g/L 6 g/L

Nitrogen source . . . . . .
Dry weight of mycelia (g) Weight of crude extract (mg) Dry weight of mycelia (g) Weight of crude extract (mg)

0.165+0.020 60.40+3.42 0.426+0.034 26.60+8.42
Peptone
0.143+0.007 61.50£11.17 0.332+0.035 40.10£2.95
Yeast extract
0.095+0.009 74.70£9.06 0.196+0.020 82.80+5.38
Soybean flour
0.145+0.016 94.20+19.16 0.380+0.044 43.40+5.26
Beef extract
0.368+0.053 14.70+3.58 0.404+0.076 25.00+4.24
Urea
. ) 0.240+0.036 38.80+2.91 0.310+0.011 11.90+£3.91
Sodium nitrate
0.230+0.017 15.30+3.78 0.160+0.023 15.40+1.96
Ammonium chloride
) 0.205+0.010 27.40+7.50 0.193+0.010 37.60+3.57
Ammonium sulfate
. ) 0.362+0.010 10.10+4.34 0.292+0.041 6.30+1.68
Ammonium nitrate
80r mogr DOegL
70
£ 60
250
S
.5 40
E 30
€20
10
0 1 1 1 1 1 1 1 1 |
Peptone Yeast Soybean Beef Urea Sodium Ammonium Ammonium Ammonium
extract flour extract nitrate  chloride sulfate nitrate

Nitrogen source

3 FREMAERRI A =1 0hE E 1R S0

Figure 3 Effect of different nitrogen sources on the antitumor activity of fungal metabolites
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50% ( 4C) 0.5g/L
52.0 mg ( 3
4B) 0.1( 4)
3 3g/L YX-5
23 EXRKE 45 g/L
43.4 mg 15 g/L
8 g/L 11.0 mg 324
0.402 g 0.296 K,HPOs  YX-5 K,;HPO,
(15 g/L) 2g/L  4g/L 20 mg
15 g/L ( 4
A —=— Peptone  ---2--- Urea

0.6 -

0.5+

Dry weight of mycelia (g)
=
W

Fungal growth

Weight of crude extract (mg)

_ Metabolites production

Inhibition rate (%)

0.5 1.0 2.0 3.0 4.0 5.0 6.0
Nitrogen source concentration (g/L)

B4 RREIRERFEIERA). REB)RABE =Y EEC)RIF M

Figure 4 Effect of different nitrogen sources concentrations on fungal growth (A), metabolites production (B) and
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Table 4 Results and analysis of orthogonal test

x4 EXTRERSHN

Factors Results (n=3, x£S)
Test number A B C D E Dry weight of ~ Weight of crude  Inhibition rate
mycelia (g) extract (mg) (%)
1 1 1 1 1 1 0.109+0.001 24.300+2.052 41.620+5.142
2 1 2 2 2 2 0.211£0.012 6.100+0.141 77.690+4.392
3 1 3 3 3 3 0.234+0.022 6.300+0.850 81.250+2.075
4 1 4 4 4 4 0.239+0.014 7.200+0.173 35.930+3.803
5 2 1 2 3 4 0.1110.007 19.900+0.354 17.730+1.933
6 2 2 1 4 3 0.276+0.026 25.500+3.831 59.380+2.013
7 2 3 4 1 2 0.390+0.024 5.500+1.344 58.930+0.924
8 2 4 3 2 1 0.456+0.016 11.200+1.514 54.040+1.707
9 3 1 3 4 2 0.1230.015 27.900+1.320 11.990+2.771
10 3 2 4 3 1 0.263+0.028 33.200+4.325 32.160+2.801
11 3 3 1 2 4 0.4060.024 37.600+6.841 72.760+1.147
12 3 4 2 1 3 0.422+0.041 75.000£10.394  53.940+3.016
13 4 1 4 2 3 0.085+0.004 14.400+3.302 46.720+2.739
14 4 2 3 1 4 0.298+0.032 27.500+3.614 47.420+2.065
15 4 3 2 4 1 0.424+0.011 28.600+2.013 52.430+1.292
16 4 4 1 3 2 0.493+0.014 55.800+5.091 73.130+9.547
ki 0.199 0.107 0.321 0.305 0.313
Dry weight of mycelia (g) k.,  0.308 0.262 0.292 0.289 0.304
ks 0303 0364 0278 0275 0.254
ke 0325 0402 0244 0266 0.263
R 0126 029 0.077 0.039 0.059
ki 11.0 216 358 33.0 243
Weight of crude extract (mg)  k, 155 23.1 324 173 238
ks 434 195 182 288 303
ke 316 373 151 223 230
R 324 178 207 157 173
ki 59.12 29.52 6172 50.48 45.06
Inhibition rate (%) ko 4752 5416 5045 62.80 55.44
ks 4271 6634 48.68 51.07 60.32
ke 5493 5426 4344 3993 43.46
R 1641 36.83 1829 22.87 16.86
x k' 649 637 2209 1668 1097
Weight of crude extract x K/, 736 1250 1634 1086 1320
Inhibition rate ki 1854 1293 886 1471 1827
ky 1734 2023 654 890 1000
R 1205 1385 1555 777 827
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3 Hela 3 i
> (Aspergillus
MgSO4-7TH,0 oryzae) YX-5
K,HPO; KCl 5g/L (@) 45 8 K,HPO,
g/l 0.5 MgSO,7H,0 0.2 KCI1 FeSO,40.01
36.83 ( 4) -
15 g/L
5 g/lL K,HPO, 0.5 g/L MgSO,4 7H,0
0.5g/L KCl1g/L FeSO,0.01 g/L
x
K,HPO,4
K,HPO, VX-5
4 g/L 654 0.5 g/L 1/3
K,;HPO, MgSO4-7H,0
(4
45 g/L 8 g/L K,HPO,40.5 g/L MgSO, 7H,0
02g/L KCl1g/L FeS0O,0.01 g/L
2.4 RALETRRXTEE
* (7d)
16
0.493 g 55.8mg
73.13% ( 4) (14] YX-5
3
16
41.88% 226.52%
50 mg/L

1931%( 5)

x5 MILRIRERILL

Table 5 Comparison of results before and after optimization (n=3, X£s)

Treatments Dry weight of mycelia (g) Weight of crude extract (mg) Inhibition rate (%)
L 0.425+0.016 23.000+5.303 64.170+£3.157
Before optimization
0.603+0.013 75.100+6.647 76.560+6.834

After optimization
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