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Abstract: A novel strain which could produce raw starch-digesting glucoamylase was isolated from
Baoning bran vinegar Daqu and numbered as CQB43. Its raw starch-digesting glucoamylase activity
was 105.2 U/mL and the RDA value was 27.9%. The species attribution of the strain was confirmed to
be Absidia corymbifera by the characterization of morphological, and the similarity of the nucleotide
sequence of the 26S rDNA gene and ITS region gene of the strain. Then the enzyme characters of the
crude extracts produced by Absidia corymbifera CQB43 were studied. The optimum pH for the enzyme
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activity was 5.0, and it was very stable at the the pH range about 4.0-5.6. The optimum temperatures

was 40 °C. Besides, the enzyme was very stable at the temperature of less than 60 °C, as its remnant

activities was about 88% after 2 hours at 60 °C. According to the research on enzyme activity affected

by metallic ion, it was activated by Co®’, whereas the activity was inhibited by Fe’" and Ca®".
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132 EMImAEEFE @@L EhEEH 30,
NaNO; 2, KH,PO, 1, MgSO47H,0 0.5, KCI 0.5,
FeSO, 0.01, Ifg 20, pH H K, 1.0x10° Pa K H

20 min, HrHPA/NEZFERALE 155 °C T TH#UKTE 2 h,
SRIGTE 65 °C F LHEIRMEMA L
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FRIEHER T PDA RARE: IR, F 30 °Cx1 °C #5357

72 h AT MEGC T, WERR BB R 22, R
LR A1 B TR AR 22 vk S (il Fr, S I L o bk 1

T LT REFNEE 22 1 A EAE .

1.44 EMOFEYMFLET: RIGHEMAEES
WELHZE R, SR 2 B A SDS MR UM DNA, 3
R S R ARG I L B RN i K. A alifb
© DNA AHitR, Em54# 5-GAGCGGATAAC

PN

© FERFRMEMNRIAATILS @B http:

AATTTCACACAGG-3', [ [ 514 5-CGCCAGGG
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XoF B 77 005 M o B — 2 o R R, R A S g
y B HRIZE 30 °C. 40 °C., 50 °C. 60 °C A
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3.6.4.0,4.6,5.0,5.6 1 6.0 FFEERRELZE b, 1
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i T ) TRt 9% 000 R DM R

(3) HFHFATRE PERF ST o B— 2 ML, 5%
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AbFE, FEFR 10 min BURE—IK, WEIFG R, 78 pH 3.6,
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MR RE, TE 40 °C /KB T ORI 30 min, T pH 3.6,
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) il R 7 A Tl 0% T
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Table 1 Screening of stains used in the production of acid

raw-starch digesting gluconamylase

Raw starch-digesting Pastegranule-digesting

No. glucoamylase glucoamylase RAD (%)
activities (U/mL) activities (U/mL)
CQB43 105.2 376.7 27.9
CQA2 68.5 415.9 16.4
CQB31 73.3 420.2 17.4
CQA31 61.8 392.1 15.7
CQA32 70.9 416.8 17.0
CQB34 54.5 3253 16.7
CQA36 100.6 390.6 25.7
CQAA43 57.2 387.5 14.8

22 ESFEFEMESEUNER

CQB43 S HHIEE F ML LK 1 iR,
CQB43 MR A Kk, MaEAaKEIR, &~
AR, THERLAER, WLxRbE., A%
a3 A, T I KOE WL R 1 96 - 2
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1 CQB43 HHRZESRA (72 h)

Fig. 1 Morphological characteristics of the strain CQB43
(72 h)

TE:A: IET; B: i ; C: F51; D: 40 554

Note: A: Front; B: Side face; C: The back; D: Micrograph x40.

23 EFEEMSTENFETE

X CQB43 KM PCR P34 =47 T )8 51
%€ (GenBank & 5%5: HQ456539), 26S rDNA D1/D2
XAZHBRIFH 4K 671 bp, ITS X JF B 1R 5
G 4K 720 bp, KT HITE NCBI |- J1] BLAST #
17 R JEE eI A Chromas #X#F55 GenBank H i AH
KIFHN AT Z P 5N R IEE 8T . MRS E B W (E
2), CQB43 HFLTE 26S tDNA D1/D2 X JF41 5455 K
AB363769 (dbsidia corymbifera)i) itk 5% 5 £ ik
T, AU 95%. X MRTE ITS XF5 5 %5
k1 EU409804 (Absidia corymbifera )RS £
s, AR R 99%. ik, 256 TESFFE. 268
rDNA FIITS (T 45 R, 4Btk CQB43 e N
DAL RLLBE Absidia corymbifera Ff4iv 44N Absidia
corymbifera CQB43
24 ESFEREBFEERR
24.1 BEMEEHDNEmW: WE 3 Fis, BER
7€ 40 °C—60 °C HLE PG J AR e, Sl fE
FHIREES 40 °C IZGRRW], BRI WA Y A= TE #)
SYEIETE 40 °C—60 °C HYYEIHE, RIVERMES B UE ki T
SR T PR R B, AR Y ROV T
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| Dichotomocladium hesseltinei (EU826365)
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i Absidia corymbifera (AB363769)
100

r Actinomucor elegans (AM181061)

= Actinomucor elegans (AM745436)

55 |Actinomucor elegans (AM745435)

69| Actinomucor elegans (AM745434)
Actinomucor taiwanensis (AM118027)
Mycocladus corymbiferus (F1345350)

0.1

100[ Mycocladus corymbiferus (F1713070)

|_ ! Mycocladus corymbiferus (F1537073)

| 100[ Absidia corymbiferus (AB305110)

11 L Mycocladus corymbiferus (F1713084)

A Uncultured compost fungus (FM177686)
10 luul

Uncultured compost fungus (FM177683)

Mycocladus sp. (EU852632)

10014bsidia corymbiferus (EU409804)

|
|
130 | Absidia corymbiferus (EU409801)

b Mycocladus sp. (EU852634)

Absidia corymbiferus (EF151426)

Afsnnal o diie anamsmabilo, o (MTTRISTTN
100 myCoCidaus COrymoijerius \uosd/ iv

Mycocladus sp. (EU852633)

0.1

2 CQB43 E#k 26S rDNA D1/D2 RAFZ A B H(A), ITS KRG A B H(B)
Fig. 2 Phylogenetic tree based on 26S rDNA D1/D2 (A) and ITS (B) domain sequences of strain CQB43

Note: Number in parentheses represents the sequences accession number in GenBank. The numbers at each branch points indicate the per-
centage supported by bootstrap based on 1 000 resampled data sets. Bar, 10% sequence divergence.

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



734 s ER

2011, Vol.38, No.5

100 r

/! i

90

80

-/

60

Relatively activity (%)

50

30 40 50 60 70
Temperature (°C)

B3 REXEENMFE

Fig. 3 Effect of temperature on the enzymatic activity
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A 4 B R EGEVEH] pH o 5.0 7E pH
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40 : /
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Relatively activity (%)

0

25 30 35 40 45 50 55 60 65
pH

4 pH XIBEIE S HIR 0

Fig. 4 Effect of pH on the enzymatic activity

2.4.3 BEERUISEMERIR: Gl E E ROk IR
IAKEE VR B B S, 200 TR R DR AR T A 2
O FEE T IS5 WoR (B S)IZMAE 60 °C LI
A3 LR AT B RS E M, 60 °C R 1 h )5, 3R
BTG ATk 2 88.36%. TMIAE 60 °C LA - I #Ea i Ph 4
22,70 °C il 1 h G OURA AL 50%.

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

130

120 P

110

100 |
AN
80
70
60 |

50
40

——80°C —0—60°C
—+—70°C —+—50°C

Enzyme activity (U/mL)

0 10 20 30 40 50 60

t (min)

5 EgRYRISEE

Fig. 5 Heat-resistance of the enzyme

2.4.4 M58 pH BBEMMR: KL REHA 6)i%
A VENS AR BRAE pH 3.6 LA I G ik R 3k
SE, JCE 30 min J5 BETEYIAE 75% 0L b, FEMR R
B AN RN, R E TR R R —
(4 i} 12 BE 7, RE S 76 SRR 1 BR8N AR R e T &
FELI A 5 50 i 2 NV O 1 2 Y b i — MR A
pH 4.0-7.0 M2z R R h AR EAHWI A -
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Fig. 6 pH value-resistance of the enzyme

245 EEBTFHEEMSBHEEHINEN: &
R 25— NPT PR A= T A9 ik T 1) TS ) S e L ] 7
IR o Co™ B F X% B A — 2 Bm /R, Ba® | Zn™"
K", Mg SHZEREA TR0 . Fe'™ . Ca’ XA
MHVER, He Fe’ B XX EEA SR 20 AR A,
FWTE N 10 mmol/L Fe™ (BT 1R L 5%
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