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Breeding of High-Glucoamylase Activity Aspergilius
flavus and Application
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Abstract: In order to breed excellent diastatic strain using for Chinese Rice Wine fermentation, UV, LiCl,
BaCOj; and natural selection to mutagenize (Aspergillus flavus) YA were used. Mutant (Asp. flavus) YA4.9
was obtained with properties as follows: growing fast, mycelium dense-dumpy, not producing aflatoxins.
The optimum culture time of moldy bran was 32 hours, the glucoamylase activity and a-amylase activity
were 30952 U/g and 14357 U/g, comparing to the parent strain, increased by 103.46% and 65.08%, respec-
tively, the finished Chinese Rice Wine has good quality. The inherited characters were steadily by many

generations.
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1 MRSk
1.1 E#
1) (Asp. flavus)YA, ;

(Asp. flavus)AFP, ,

2) b

12 EHxE

1.21 ®EBHE:

1.2.2 #HEFEWINV):
0.8%, 2%, pH 5.0~5.5

1.2.3 EiFEFEWIV): 1:1 ,

NaNO; 1.5%, K,HPO, 0.05%, MgSO,7H,0
0.03%, pH 4.0~4.5
124 HEEFEFEWNV):

1.2%,

5%, 1.5%, 1.5%, pH 5.0~5.5
1.25 THEEIKEFE(PCD):
10%, NH,C1 0.16%, pH 5.5~6.0

1.2.6 HgCl, 1EFF £ (SM)(W/V):
0.05%, HgCl, 1.0x10™* mol/L,
(NH4)H2PO4 1%, pH 5.5~6.0

1.2.7 EfEFEPGAN)(WNV): 75 L
, A B 10 mL (A:
ZnS047TH,0 2%, CuSO,-5H,0 0.2%, CoCl, 0.1%; B:
CaCl, 5%), 5%, NH,NO;
0.24%, pH 5.5~6.0
1 x10°Pa 50 min
, 1 x 10° Pa 20 min
13 REAERE
131 B\FEIFHRMSS)HIH &:
, 1.0x10° CFU/mL
1.3.2 #f%: 0.2 mL MSS
,30°C 2d~3d, ,
(D) (d),
, ,d/D
133 Eff: ,

30°C 5 d~7 d, 2 ,
32°C 36 h, , ,

1.3.4 FHiHHEEZRANT E: ,

pH ( pH
4.6 ; pH 6.0 ;
pH 3.0 ), 30°C
1 h, s 3000 r/min 20 min,
1.3.5 KK UV)FEHKE(LICHESIFE:
5 mL MSS, 15 W 28 cm
, 10 h~12 h, ,
LiCl
1.3.6 #REREN(BaCO,)if & it i: 100 mL PGAN
1.0 g BaCO; , 30°C 200 r/min
, , 24 h
0.075 g BaCO;, lg2g
137 FEHEFHEEKOREEN:
[1] PCD  SM, 30°C 36 h~
48 h, ,
, 125 W
1.3.8 EKWSRIAHMIERAIGHIE: 3 ¢ 75 mL
5 min, 2.5 mL ,
5 min, s , ,
, 2 ,
139 EBLRBEIZ: — — — N
— — — —
14 HHAE
141 MEHEFEHIHNE: GB/T
8276-2002 ‘lg 40°C pH4.6 ,1h
1 mg 1
1.42 KALEETE R E: [2] lg
60°C pH 6.0 , 5 min 1 mg
1
143 BRMEQEBEOMNE: SB/T
10317-1999 ilg 40°C pH3.5 ,
1 min 1 pg 1

144 BHEBEBEBUAEFEHODNE:
GB/T13662-2000
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2 HBRESH

21 EWRIFIELER

4 1
1
Table 1 Results of screening
Glucoamylase o-amylase
/D 5y y .
Strain activity activity A01d-3r9:ease
(Ulg) (Ulg) actvity
(U/g)
YAl 1.73 16196 10635 4923
YA2 1.90 17125 10046 4033
YA3 1.91 18011 8359 4875
YA4  2.20 18352 9372 3254
1 , YA4 D 5
[2]
, E. brlich
, s YA4
22 BEKRBEMER
1 , YA4 LiCl R
Uuv 3 min 4 min,
37.44% 88.26%; 0.6% LiCl,
73.63% 99.91% , LiCl
3 , Licl , UV
YA4 s
100 - — B
__8of
B
2 60F
£ —&—uv
,g 40 F X —X—UV+0.2% LiCl
[+
= 2ol / —A— UV+0.4% LiCl
X —&— UV+0.6% LiCl
0 . . . . . ,
1 2 3 4 5 6 7

t (min)

Bl £S5 LICIEGFEET YA4 I
Fig. 1 Lethal curves of YA4 UV-LiCl mutagenized
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70%~80% R uv
3 min, 0.6% LiCl YA4
Adye 4 s
Ba2+
YA
1 uv 2 uv LiCl
BaCO; 4 (ns),
YA4.9
2 2
ns uv ns UV+LiCl

YA - YA4 - UV4-65—65-14—UV14-12

ns UV+LiCl BaCO; ns
—12-34—UV34-9—9-56—YA4.9

2 EHREBIER
Fig. 2 Breeding hierarchy of strains

R2 EBIEPEARBEEN

Table 2 Changes of enzyme activity of strains in breeding

(Ulg) (Ulg) e
YA 1.70 15213 8697 3065
YA4 2.20 18352 9372 3254
UV4-65 2.22 19964 9053 3643
UvVi4-12 232 23027 10866 4023
UV34-9 3.40 30403 13996 4114
YA4.9 3.47 30952 14357 4175

2 , ,

YA s YA4.9

103.46%  65.08% , YA4.9

2.3 TR YAL9 REFAEM

YA4.9 ,
3

3 , YA4.9 15
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*3 I YA49 EEEHHIEIG

Table 3 Effect of passage on YA4.9 enzymes

Glucoamylase a-amylase _
G i activity activity Ac1d-tpr(.)ttease

eneration (U/g) (U/g) activity
(U/g)

0 30952 14357 4175

3 30848 14013 3979

6 30896 14174 4068

9 31119 14560 4395

15 31087 14465 4388

24 TR YAMIEHMESSESEZNLE

, 222 nm 265 nm
362 nm ,

(1] , YA4.9

F 4 PCD#SMIEFELEFHMPRAME

Table 4 Fluorescence of strains on PCD and SM
Culture time (d)

Culture

medium e 2 3 4 3 6

YA4.9 - -4 + N

PCD YA(CK") - - - = n
AFP(CK") + SRR HEER U

YA4.9 - =~ =y - -

SM YA(CK) - T - = -

AFP(CK")  +  ++ b

I o o o ; ; s+ ;=

Note: Fluorescence strength, ++++: Best strong; +++: Strong; ++:
Better strong; +: Weak; —: No fluorescence.

05 - ———— YA49 .
— = — = YA(CK) Lo
o I AFPCK) [\
03 ' '
Q
S
02
0.1
0 J
200 240 280 320 360 400

Wavelength (nm)

3 B EPREK S 7R IR B0 KNI e i
Fig. 3 UV spectrometries of moldy bran abstractions by
CHCI;

) 4 ,PCD , AFP
s YA4.9 YA 4
6 , HgCl,
) SM ’
YA4.9 YA 6d
., AFP ,

YA4.9 )

3 ,YA49 YA :

25 TTHE YALI £ K 5FEEER

4 , YA ;
YA4.9 , 20 h ’
, 32 h~36 h ;
., YA49
32 h > i
121 e yva49 Weight 4000
vl —h— YA Weight 40000 _
A\ ©-0- " YA4.9 Activity 35000 5
2 g | AT YAActivity 30000 Z
5 5 25000 5
2 6 g
E 20000 %
3 z £
: 4 A 15000 g
; 10000 3
]
5000
== S S = O 0

4 YA49 YA -
Fig. 4 Time-efficiency curve of YA4.9 and YA

26 RIETH YALI ATHERELER

5 , YA :
YA4.9 : ,
3 Wig

YA4.9
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Table 5 Finished CRW properties of YA4.9 and YA moldy bran

Alcohol Residul sugar  Total acid

a-aminontrogen

Volatile acid Volatile ester Fusel oil

ST wvol) @) L) L) (/L) L) @ e
YA4.9 14.4 2.52 4.79 1.057 0.077 0.395 0.387
YA 13.1 4.01 5.08 0.745 0.162 0.334 0.416
30952 U/g 14357 Ul/g, , R ( UV)
cc 3 [11]
2 % X W
R [1] Hare S, Fennell DI, Hesseltine CW, et al. Afla-
toxin-producing strains of Asp. flavus detected by fluo-
3800 rescence of agar medium under ultraviolet light. Appl Mi-
crobiol, 1974, 27(7): 1118—1123.
-16, [2] , . a-
, , , 1995, 22(1): 22-24.
) [3]
, (5101 , 2000, 22(6): 340-341.
( [4] Adye J, Matele RI. Incorporation of labelled compounds
) YA4.9 into aflatoxins. Biochem Bioph Acta, 1964, 86: 418-425.
(51 5 ,
( o),
,2004,5: 1-3.
6 , > >
YA4.9 161
(Aspergillus flavus) , 2003, 5:
' 14-16.
’ ’ [7] , ,
( )

6 YA4.9

Table 6 Comparison of the glucoamylase activity
of YA4.9 with those reported

Strain Glucoamylase activity (U/g)
Asp. flavus STM-4%1 1403.2
Asp. flavus Su-16""! 1120
Japanese Asp. flavus 1#°! 960
Asp. Flavus YA4.9 30952

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

, 2003, 3: 37-38.
[8] , ,
, 2003, 3: 39-40.
[9] . 1# -16
, 2004, 6: 39-40.
[10] , , ,
, 2008, 29(3): 277-282.

[11] Kole MM, Altosaar I. Increased chitinase production by a
non-pigmented mutant of Serratia marcescens. FEMS Mi-
crobiol Letters, 1985, 26(3): 265-269.
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