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Figure 1. Morphology of strain F52. Growth in PDA (A) , mycelium

and sporangium ( x 100, B) , sporangium ( x400, C), conidium
(%400, D)
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2.1.2 ITS FH S HEE & B F52 (1) ITS 741
4% NCBI GenBank, 3k 1§ % id 5 KF574925, &
BLASIT 43 #7, 3% B T A ABLEE & 19 20 A ¢ 51 3 o
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Aspergillus oryzae AS-A9(H(Q285528.1)
Aspergillus orvzae strain GS-A3(HQ285557.1)
Aspergillus orvzae NRRL 506(AF459735.1)

Aspergillus flavus SK20(DQ467973.1)
100

67

Aspergillus flavus NRRL 62477(1X292092 1)
Aspergillus niger NRRL34(JF450754.1)
Aspergillus niger ATCC 9029(JF450751.1)
Aspergillus niger(EU386133.1)

Aspergillus flavus AF70(DQ467968.1)

47

F52(KF574925)

Aspergillus flavus ATCC 20043(AY939782.1)

2. EMRFS2 ITS EEFIIMBM AR R EH

Figure 2. Phylogenetic tree of Aspergillus flavus based on ITS gene sequence of strain F52. F52 refers to the stain isolated. Numbers in parentheses

represent the sequences accession number in GenBank. The number at each branch points is the percentage supported by bootstrap. Bar, 0.5%

sequence divergence.
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Table 1. Influence of carbon sources on the production of kojic acid (g/L, Avg +SD)

maltose D—xylose Dructose glucose

sucrose

D-galactose L-arabinose lactose basal medium

0.06 £0.01  0.37 £0.01  0.38 £0.02 0.74 £0.01

0.49 0. 03

0.27 +0.01 0.11 £0.02 - 3.98 +0. 11

2.3.2 S GRS HhBR 2 A9 R0 LU AR
SRl BV 73055 DACHE DR R AN LR 4k
AT BRI 2% B A B RO i R R 5w LR 2.
HIZR 2 W LU Y ) &5 2% 1 71 4 260 Bl A0 B 41 45 10
P 7= 48y ey T R A 52 e U 1Y A B i T 4 B AT
FUBH Al (¥ 524 B¢ U ot TR 7 A Y AR T A A
o

LUAN [ B 451 360 46 0 S R 4 R 2 15 D 5 ¢

A B R o 2 S, oA AR 3. IR AT 5K
B gk BT LU B AR SRR A A 3 (R 2 bk
20 g/L + FEHE 30 g/L) F1 6 (4 % 8% 20 g/L + &8
40 g/L) il B8 7 & B s 0 i A 14,22 g/L
14.24 ¢/L. BRI, B 24 € B g7 56 0 1 52 200 g/L.
HAMO0.5 g/ L. 2" 1. 66 g/1L.MgSO, 1.02 g/L.
HIAGHE 20 g/ L BE 30 g/Lo
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Figure 3. Spectra of HPLC (A) , UV (B) and ESI/MS (C) for compound XN-O1.
F2. EEHBEX MBS
Table 2. Influence of complex carbon sources on the production of kojic acid (g/L, Avg +SD)

¢/ (glucose) /(5.0 g/L)

¢/ (glucose) / (10.0 g/L)

¢/ (carbon sources) / (g/L)

D-ructose lactose

Dructose lactose

D—=xylose sucrose D—=xylose sucrose
5.0 0.24£0.01 0.30+0.02 0.02+0.01 0.42+0.01 1.19+0.03 1.45+0.04 0.36+0.02 2.86+0.05
10.0 1.85+0.03 2.45+0.01 0.07+0.01 2.99+0.11 3.28+0.05 3.57+0.05 0.54+0.01 3.84+0.10
20.0 6.05+0.20 5.61+0.15 0.17+0.02 6.68 £0.18 8.27+0.15 7.47+0.25 0.72+0.01 8.86 +0.33
2.3.3 R BEAE) XY ghBR S RY RN - A I I I

XF R e R A WK 4. AR 4 T LLE H S A
4ddzm 12dilg/m 8 EJBEHR, N 1242
15 dFFdh ms A7 F B, R 12 d 38 & om & &
24.44 ¢/L.

3 B

(1) 38 3 o B — B Y5 A % 7= 40 10 VA €0 3% A
2k BT 43 87, 01 LR B0 U RD SR B Bk X il B8
0 50 12 9 K 0 3G o 3L 0 A T o
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D0 PR 5 T 2 B+ LB AL R A B U R —
] 2 0 A B ot TR A O, IR T A R
Y p s U LB A B A R

(2) ISCHR v BLA 2, 7 il 2 o il 27 O
PRI A e 7 B — e 10 g/ L Ay, 283 i Fh % A2 )
B @ik 20 - 60 g/L™ . Aspergillus flavus F52
WK 28 A B R AR R S il TR B R T Ok
24. 44 o/ L, 28 b i B i AR Ok W A5 AL AG R TR
PN A OB R AT RE X UL %A RS BR
FA Y I8 1 7 R

x3. AEBMEREREMRK
Table 3. Optimization of different concentration of

glucose and sucrose

¢/ (glucose) ¢/ (sucrose) / ¢/ (kojic acid)

N (g/L) (g/1) (g/L, Avg+SD)
1 10 30 13.39 0. 05
2 10 40 13.45 0. 18
3 10 50 12.55 0. 09
4 10 60 10.95 +0. 23
5 20 30 14.22 £0.33
6 20 40 14.24 £0.07
7 20 50 12.70 +0. 35
8 20 60 11.68 +0.20
9 30 30 13.51 £0. 10
10 30 40 13.20 0. 25
11 30 50 11.42 £0.05
12 30 60 10. 88 +0. 20
13 40 30 11.72 £0. 11
14 40 40 11.27 £0. 15
15 40 50 10. 58 +0. 05
16 40 60 10. 10 £0. 35

10 (12.59) 30 (13.21)
20 (13.21) 40 (13.19)
30 (12.25) 50 (12.83)
40 (10.92) 60 (10.92)

Avg T1 (10, 30)
Avg T2 (20, 40)
Avg T3 (30, 50)
Avg T4 (40, 60)

range 0.39 1.55
*4 FTEAXENENMESENZMNE

Table 4 Influence of fermentation time on kojic acid production

t/d kojic acid (g/L, Avg+SD)

4 7.81 £0.13

5 10.30 +0. 15

6 13.99 £0. 11

7 17.08 £0. 15

8 18.80 £0. 17

9 19.69 +£0.23

10 21.06 +0. 14

11 22.16 +0. 32

12 24.44 +0.25

13 23.81 +0. 10

14 23.04 +0. 17

15 23.04 +0.22
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Identification of a kojic-acid producing Aspergillus flavus F52

Shaopeng Wei, Nan Xu, Zhiqin Ji
College of Plant Protection, Northwest A&F University, Yangling 712100, Shaanxi Province, China

Abstract: [Objective] We identified an endophytic fungus of Vigna unguiculata, as well as the influence of carbon
sources on the production of kojic acid by the isolated fungus. [Methods] This kojic acid producer was identified as
Aspergillus flavus F52 according to morphological characteristics and ITS region of rDNA. The metabolite of strain F52 was
obtained by recrystallization, and identified as kojic acid based on the spectral data of NMR, HR-ESI/MS and IR. The
fungus was cultivated in medium containing various carbon sources, and the production of kojic acid in the fermentation
broth was quantified by high performance liquid chromatography. [Results] The complex carbon source which was
composed of glucose and sucrose was preferential, whereas the presence of lactose was not beneficial to the production of
kojic acid. The content of kojic acid in the fermentation broth reached 24. 44 g/L. [Conclusion] Aspergillus flavus F52
might be a potent producer of kojic acid for commercial use.

Keywords: Aspergillus flavus F52, kojic acid, carbon sources
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