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{t 15 B 1m! B3 4 5ml 0. 5% CMC-Na(P 7 0. Imol/1. pH4. 6 ZBEE M $)45 C (il
3 AR UL MO 3 A BT ] (B )RR A Y B R AL A

3. SDS-H % 4 Bk B 58 B¢ 81 % (SDS-PAGE) :  Weber Osborn 3178 5 | ¥ 1 3
10% . H B ek & pHS. 3,0. 05mol /L Tris-& A Z BE i,

1o PRI S A oK - B SCRR D10 384T ) B S A B4 T pHI3 5—10. 0 B4
Ampholine fE R4k k.,

# R Rt

(—) EREVIRE pH
A5 pH 69 0. Imol/L BB BRI ME 1 -2a, 1-2b, 1 -2¢c, 1-2d, La, Ib
Fl0a MRS THIMRS pH 494 5.5.5.5,5.0,5.5,5.0.5. 5 Ml 5.5(& 1),

¥ pHHAT - WRBMEES

Table | Effert of pH on endn-3-glucanase activity

4B G () “ EG 815
_ Relative " activity EC component
i\\‘;; F-2a 1 -2h 1-2¢ 1-2d la 1b Ka
B 2.3 60. 6 £0. 7 59.2 40. 3 4.1 60,7 76.3
0 71.4 B8. & 67. 3 60. 1 88.2 77.8 81.4
3.5 BS. 5 89.3 72,4 0.3 89.1 80. 1 89.3
1.0 9.7 90, ] 50,9 84.2 89.3 88. 2 91.9
4.5 95. § 93.2 98. 4 30. 1 90,2 90. 7 97.1
q.0 98. 2 59,2 100. 0 87.3 92.7 96,1 100. 0
5.6 1000 106, 0 96. 7 100, ¢ 100. 0 160. 0 ga. 1
) 92.3 99,5 8.6 97. 2 98.3 92, 1 82.1
6.0 éi 3 813 86. 2 Do, 2 90.7 90. 3 70. 2
7.0 64. 3 82.3 70. 4 80.2 74.3 62.1 59.3
7.5 28.3 0. 1 43.2 59.1 40.3 20.6 31.3
(=) BHRERE

SRERERE THE LANY - HRERE S, 1-2a, T-2b, T-2¢, T-2d,
Ta, Vb flNa YBEMAS A% 50, 50, 55, 55, 55, 55 M 60C (R 2),
(=) WHEFF pH HREH
58 T R pH @ 0. Olmol/L ZERHFHF . 25 C FHE 12 /hit, RIFH pH A
B & R4 0 FOE R pH. RN EMIE S, LEELA O RE pH MEH R 2.0-7.0(R
3),
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Table 2 Effect of temperature on endo-B-glucanase activity

W %) EG #4
Relative  activity EG component

ETSEP'(-C) I-2a lI-Zh I-2¢ I-2d la b ia
40 84.1 88.6 80.3 82,1 84.3 86.6 80. 4
45 87.4 96.3 92.4 90, 1 90. 6 89. 4 82.3
50 100.0 100.0 98.2 97.3 99.1 98. 6 ’ $2.8
55 4 991 98.4 100.0 100. 0 160, 0 100.0 99. 7
60 90.3 90, 6 96.3 97.2 94. 4 95. 6 100. 0
65 82.1 80.3 82.3 84.5 80.7 80. 6 92.3
70 78.1 70.3 72.6 69.3 7.2 4 78.4

®3 AN ARNBETFR oH mREY
Table 3 Stability of endo-8-glucanase on different pH

A S Y EG # 5
Relative . activity EG componeat
bH I-2a 1-2b i-2c I-2d Ia Ib Na

2.0 90.9 B5.2 88.3 86.6 82.7 51.6 92.3
3.0 85.2 92.3 96.3 93.4 90.6 95.4 99.3
4.0 99.1 98. 7 106.0 58.4 97.3 99.6 100.0
5.0 ‘100.0 ico.0 97.2 106.0 100.0 100. ¢ 98.2
6.0 94.5 93.2 91.6 95.4 94,3 95.6 90.1
7.0 81.4 80.2 83.1 84.3 80.6 82.7 79.3
8.0 42.7 56. 8 60.3 59.2 43. 4 40.7 36,7
9.0 22. 4 15. 6§ 34. 8 40. 3 17.2 15.3 8. 64

(@) WA EM

HREH S BT 30—80 CRE 1 it SEERUKH RIS R MR RIE S, HERE N
HREEE, FELIR A E Y SO BT BT A 20 4 SR W MR AE (e3), 0 T -2, T -2b, I -2¢,
D-2d. ¥a, Lbfll Na ] 1142525 49,61,63.52.57.47 #1 67°C (H 1),

AL B R AT LUB S, P4 8- W 8 2 4040 00 B 5% pH 175 5. 0— 5. 5k R
E pH HIE 2. 0~ 7.0, BV MG IR W 49 B35 pH MRy a5 pH E N BRMMREpH 5
REM pH EE MW RFLR, H- 2> AEEs NEKER, IAEMBZEW pH
?EEI’EI,ﬁiﬁ‘éﬁﬁﬁﬁ%kﬁ{l%kﬂffﬂo%Fb,%iﬂﬁﬁiﬁﬂﬁﬂfﬂf"@ﬁf%’ﬁﬁﬁiﬁ‘lﬁ
tﬂﬁi’ﬂfﬁ?@ﬁéﬁﬂiﬁ?%%,#Eﬁ&%%ﬁ*ﬁ#ﬂkmf&fk%é&b&ﬁ&ﬂﬁiﬁ&ﬁﬁ
BARREEGRTUE S A& MEELE — ¥ ML, 1a ELtHASFAEER
FRBREHE RN XAERENEERNEE, WED", K BB ERE L P 8-
WREMB MRS pH ) pH %i?ﬁ@.;ﬂiﬁﬂg'—imﬁﬁﬂﬁgztxgﬁo
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() B EHE

R 5 AW E N 1mmol/L
(SDS A 10mmol/L, B & 15mmol/
L) &b iL# T 25 CRE 1 A
mf, B R BG40, Me®
Co™" fl Fe*' X MM A AW B
MBIEER:Cd L Ag' #1 Hg”' X8
¥ EE DR R E R Set
Al* Ba¥ .Fe’' B EDTA XfR§414}
LA BHMHEHK (Na',

M5 11 Residual activity (%)

-1 Temp. (O) Zn' [Ca’' \Pb*' f1 Cd*' X EEH &
M1 AR AR W18 %W SDS MRX ALY A 8
Fig. 1 Heat stability of endo-f-glucanase m}m%ﬂﬂzm @

O = [-22;@===0] -Zhia=ece 0 [ -2¢; ¢ e | -2d;

@ ——9fa; o= [bh; e~c=ala

e EWLEEHHRIHNES

Table 4 Effect of various chemicals on enzyme activity

HAaMEC %) EG M4
Relative  activity EG compaonent

‘t);!ixt}g:hemicals I-2a 1 -2 [ -2c [-2d la 1b 1a
CK 100. 0 100.9 100. 0 100, 0 100. 0 100. 0 100. 0
. MnCl, 153.0 167.7 154.2 132.0 109. 7 160. 8 152. 4
CoS0, 116.7 123.1 144.5 112. 2 110. 6 115.2 132.0
FeS0, 99. 8 112.0 113.4 109. 2 110.2 120. 3 107.8

KCl 115.1 99.1 93.1 100. 0 99. 8 91.2 90. 3
Na(l 95. 3 93. 2 101.0 94. 2 92. 6 93.2 101.1

ZnS0, 98.9 97.8 96. 2 103.2 100. 90 99.1 97. 8

CaCl, 97.7 99. 1 90. 2 96. 3 94.2 95.1 90. 3

PbAc, 79.6 52.1 99.3 90. 2 89.1 91. 2 94.5
CdSO, 95. 6 89.7 92.4 95. 7 77.2 78. 9 101.0

BaCl, 82.3 77.6 79. 3 72.6 74.8 65.4 62.2

FeCls 72.4 70. 9 80. 2 77.3 74.1 7725 75. 6

SnCl, 32.9 70.8 65.2 54.3 66. 6 70. 9 53. 2

AICL, 67.8 53.1 54.3 42. 6 60. 1 62. 3 66. 7

HgCl. 34.8 8.0 | 19.2 0 0 14.8 0.6

AgNQ, 0.1 1.4 7.6 2.7 2.4 9.8 4.2

CuS0, 12.1 0 0.6 0 0 o a

EDTA 70.9 64.2 59.3 72.1 94.3 70.2 77.1

SDS 64.3 54.2 74.1 72.3 | 80.3 84,2 88.2

Urea 89.5 65.5 1 70.8 78.4 86. 6 101.3 90. 8

(73) B EDR BRI CMC-Na B{EBAR
B3 5 AT L B2 4 Y R BEK R K R P 4 B 1E 1L T R B 7K R R 2 JL R
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Table 5 Substrate specificities of various component

it B WE(pg)

W Reducing sugar
S b o
ubstracte | -2a 1-2b 1-2¢ 1 -2d 1a 1b 1a
HRJis 1
Absorbent cottan 0 0 0 0 0 ¢ o
T KB .
Cellulose powder 7.2 4.4 1.2 0.9 10. 7 12.8 0
Filil(-r")'iper 7.3 5.4 2.3 [.2 14. 8 16.9 1.0
oy
R L ‘
"hosphoric acid swollen cellulose .2 9.3 5.2 1.2 20.1 17.8 3.2

OF N W5E 35 B AR X CMC-Na B9BEE 1AL J7 5 3651 307 A 2000 3 JE08E B W7 11 06
AR B E MR CMC-Na i H 77 RIBEHLEE (R 6), TR ZEE By B HLA
M. 1-2b>>1az>1-2a>>1-2c>0a>1-2d> Ib,

X6 B CMC-Na gyBiE ikt h
Table 6 Sacclarifing and liquifing power of endo-R-ghucanase to CMC-Na

i H BE 4k H1 (ODs 300 B H1 (sec) BT R
Activity Saccharifing power Liquifing power Viscosity change/
E{.‘f s 0 5 min 0 5 min Reducing sugar
:_component
1 -2a 0 0. 49 120 42 85.7
I-2h 0 0.52 120 114 276.5
I -2¢ 4 0, 47 120 40 85. 1
[-2d 0 0. 68 120 39 57.3
1a 0 0. 87 120 93 106. 9
1b 0 0. 96 120 35 36. 4
| 0 0. 44 120 33 75.0
t£) it

F Weber-Osborn SDS-PAGE d:#2 . B RIS IRAE RS B Rm (I R4 T2
VRMERN 2%, 38l P B PE R 9 R (RSP FH. 1-2a. 0 -2b. 1-2c. 1-2d. Ta. 1b
1 Wa 8957 747 B2k 53 000,48 000,57 000,60 000,44 500, 48 000 £l 34 COO(H] 2).

V) BRFHE A

HERIMEOERE LR 20 pH- B84, AE3 B/ I-2a. 1-2b.1-
2c. 1-2d, Ta. Tbh fl Da MFBAFHH 5.5.5.3.5.0,4.8,5.8,.5. 1 fl 4. 1,

(L) BREYRESMIE L i

& RE(E pH5. 0, 0. 02mol /L. ZBEE rh ek, F 8512 UV-265 B4 S e it (L ) 2

L-Za, 1-2b. T-2c.1-2d, Ta, L b 1 Ma 4} §I7E 279,277, 280,281.279.275 #1 277nm
b B R B KM MO, 1 75 250, 248, 252, 254,251,249 1 247nm HNERES. B YRNE

© PERFRHEEDTHRAATHKSHED http://journals. im ac. cn




444 M B ¥ R . 3%

o

8.0
z 6.0
x =
. a,
-
= 4.0
? (4

a > 4 P 3
i &% Dhstance {cm)

H2 SDS-PAGE BMEibl MR WM 1}
Fig. 2 Determination of molecular weights of endo-
B-glucanase by SDS-PAGE
1. %M {L# a Phosphorylase a (94 000);
2. 4 ML %X Albumin (67 000),
3. B & 1 Ovalbumin 43 000,
4. WM ATHE Carbonic anhydrase (30 000);
5. TMV %58 & '} Outside shell protein of
TMV 17 500

M3 WAEREERSREEENEHNShE

Fig. 3 Determination of isoelectric point of endo-

B-glucanase by PAGIF

FRRACHE . B HAE 280nm 2@ TR H B N/ B4 %% 21. 4,13 2.16. 7. 14. 4,
27.3.10.2 fl 20. 5,

#F % X ®
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STUDIES ON PROPERTIES OF ENDO-B-GLUCANASE
FROM ASPERGILLUS NIGER

Wang Qin
(Department of Biologys Xiamen University, Xiamen 3610051

Zhao Xuehui

CDepartmoent of Food Science, Hua Zhong Agricultural University, Wuhan 130070

Some properties of endo-fglucanase ( 1-2a, {-2b, I -2¢. [-2d, Ta, Ih. Ba?
from Aspergillus niger W25 have been studied. [ -2a, [-2b, 1 -Z¢. [ -2d. Ja, I b,
I a showed optimal activity at pH 5.5, 5.5, 5.0, 5.5, 5. 0. 5. 5. 5.5 and 50. 50, 55.
55. 53. 55, 60, respectively. 1 -2a, 1-2b, 1-2¢, 1-2d, Fa, §band #a were
stable in the pH range 2. 0—7. 0. The temperature for loss half activity (11 in lhr
were; 1-2a, 49C; [-2b, 61 C; 1-2¢c. 630Cs 1-2d, 52C, Ta, 57C; 1b. 470C;
fa.67C. The molecular weights of 1-2a. 1-2b, 1-2¢, 1-2d, Ya., L hand Ra
were 53 000, 48 000, 57 000, 60 000, 44 500, 48 000 and 34 000 as estimated by SDS
gel electrophoresis and their iscelectric points were 5.5, 5.3, 5.0, 4.8, 5. 8. 5. [ and
4.1 as estimated by polyaceylemide gel isocelectric focusing. The order in randomness of
the hydrolysis of sodium carboxymethyl cellulose (CMC-Na). expressed as the radic
between the decrease in viscosity of CMC-Na and increase in reducing sugar was 1 -2b>
Ta> 122> 1-2>8a>1-2d> 1 b Cv®. Ag' and Hg*' ion showed potent
inhibitory effect on 1-2a, 1-2b, I-2¢, 1-2d. Y&, Ih, ¥a.

Key words Aspergiilus niger; Endo-B-glucanases; Properties
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