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K ASP-m21 7= JLIR A Be Ho A PE

FEamdet, A4, BEKAT, KXX, x#4
Q. ZHBHEARY 248225, % BH 650222; 2. ZHRAY HAENFHARF. =8 B Y
650222; 3. ZHWBMHELNT , =¥ WHE 657000)

B OE. L ERKE PG Akt E(Aspergillusoryzae) Y R B HRBITAIEASENE. HE
REAKSEMH A 30g/dL 4,8 g/dL A S, Hm 2 g/dL Wia kM #EHER XL HEHK,
HEFHLRAFmE g B, 10 g HHR BARRYPEA 10%, 218 42 h K8, RARKSGF
Tik 807 U/g(Fo#i3t). RESBHZELBLBEHS0C,RiE pH M A 3.0~3.6 21, X%
BEEAN RBEBEE3O~T.0pHYERK,ESPHAEREARKG pH R E 3.6 £4,75%
A RiEEH0.3mmol/(Lemin); 50 CABRALNRERE, E0mnFHTERY EH R
BT 9mmol/L, ARFREAZERY, ASAARSHEIONHBET TR MmBEFN 1 U/mL 5%
BE, 2MERALABES, fAMAFIBRRTHEM BETFROBERIK, L EH N,
BEThE, £X%2THEI 1IN,

XRR: REm; HAXE; BA; BH; +AB¥R
hESES:Q814.1 XEKARIRE: A

Study on Characteristics of Polygalacturonase Production from
Aspergillus oryzae

TANG Xiang-hua', Xu Suo-lian', Mu Yue-ling?, CHENG Wen-Jiu', HUANG Zun-xi'*
(1. Colleage of Life Science, Yunman Normal University, Kunming 650222, China; 2. Microorganismal Institute, Yunman
Normal University, Kunming 650222, China; 3. Tobacco Company of Zhaotong, Zhaotong 657000, China)

Abs'tract:The pectinase production from Aspergillus oryzae by solid — state fermentation was
reported. The result suggested that the optimum medium components is: 30% bran, 8% orange
peel powder, 0.8% (NH,),SO,, 1% glucose, 2% polyurethane foam plastic (PFP). The best
material— water ratio is 1 ¢ 1. 2, Under the optimum condition, a maximum enzyme activity of
807 U/g was obtained under 50 °C at 42 h. The stable pH range of the enzyme was 3.0 to 3. 6.
The application of the pectinase on orange juice demonstrated that the suspension was clarified,
the viscosity was reduced and the galacturonate was increased after 1 U/mL of the
polygalacturonase produced from Asp-m21 was added. The transmittancy of the orange juice
treated with the enzyme could be increased by 1.5 times compared to that of the control.

Key words: pectinase; solid-state fermentation; application; clarification; galacturionic acid
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REEXYRRGFETHSHY M ERMAR
8] B 7 B9 % 1 L 2 3F I M B0 (NSP) L F H A
MM FREEWBBRH—KEH, ERRE
VAR PR EERNMENT > THERETAM
K00, BEEE(E. C.3.2.1.15) B— KA B EKE
BMUSK BEEAEHAINEAH MEESH
P AEREENKEEESREIBERRNE (PG,
REM ZHEETEHSHEYAMEY B ERXLEF
ESYMBERBAERR. EHEYP . AH. K
KE - BUNEEAFESAREBC L HP AR
EZHREMET], BHAMBRRBATFIRE 20 tit
230 FRFH BB ELETERBEKL T
BEE . B TRAHE. BARXEKEY @A
FET20HE 60 FR,IFE TS RKREHE/
MEFT AFTZABHONASFEMT ST
Y€, B AR 4R 5 ) FH B i B 22 & #k CP85211, 7 500
L BB hREME H1 R 308 U/mL, ,
O BKHMEBENEAKZABHAORENE. BE
- pH{HZE 3.0~3.6, B AT R4l LB
R L™ . sesh, 5 B 22 A B 7 B AR 2 A
B E A M AT, ARk, TR R R R AR
BLUEREANP SR AREP R 2
ERJER . DYRHEAREERYE B Sk,
MR E B AEAR AR S, B4 RKH
ATRNGERBSARPLOETREHN, #ZTRE
BEAXIFAH. FEUENMEREMERBE
RS, FIMMIKRENBESRE ST E S LB
EFREE. AT pHEMBEXN REEREEH
MEWR. A N EFEETHEM  BREES
FREUMALEPHITRIE.

1 ﬁﬁ%ﬁ%

1.1 ##
L1.1 @# KME Aspm2l, HiEHFEME
WIBHRFTRE.
1.1.2 3544

1 #EAEKEFHFE:NaNO; 2 g,K, HPO, 1 g,
KCl1 0.5 g,MgS0,0.5 g,FeSO, 0.01 g, 4 30 g,
3fE 20 g,7k 1 000 mL,pH f AR,

Z)ﬁ?i%é%iﬁ&& 2 g’ﬁﬁﬁ 2 g,(NH,),
$0,0.5 g,K,HPO, 0.5 g,7K 100 mL,

3) BlfhkEERIREE K 60 mL, KK 30 g, 1T
¥ 8 g,(NH,),S0,0.04 g(0.8% F#it),2 g/dL
FIRK, & 1.0 g% FHi),0.1 MPa, 121
‘CKH 45 min,

1.1.3 #£%&#H 0.1 mol/L WA EEME
#E;pH 3.6 19 0. 25 g/dL #9 5 B (Fluka, 76280)
Y B bR DNS 5] .
1.1.4 ZBEHNE JHABRHYBEM (Eppen-
dorf,Gilson); KL-OO9 Il B M EH (A E
#3722 B4y 6 % B # (LENG GUANG) EBA12
B0 HL(Hettich) s K R BB U™ KR 102 & 4§
H);SHZ-82 KB ERBR Y B/ ILHAE L EHEST
AT W) s ML-902 EBEB B I B H S (L%
LA AT 38 T 15 s B F X ¥ (the Mettler-To-
ledo Group #{%&).
1.2 XBAZE
121 ¥4BRLORESZGHE WHEFR
0.100 g ¥ AR, HEMEBRERZE 100 mL,
FRREEER 0.1 g/dL W¥ A BRI ER
. TERERR, RBRE L,
1.2.2 %%l 7FEpH3L6,50 CEBT.E84
P NEDE RS2 BBIR 1 pmol 4 2L B B Br
FENBRE X EELN Ulg,
1.2.3 &EHEAIX

REEMENBAM(U/g) =k X AXNX
1000/(TXW XM /(1 —P)
KA. ARBRK ODIE; K inEMEZHAE; N
FFEBELGT AR B At E] (min) 5 1 000 54 A
F 1 mmol = 1 000 pmol; W iy 2| ¥ B B &9 #1 X
S FREC200.16); P AKSEB(EEXMATE);
M X im A B & (mL)
1.2.4 Eeiteh @& (DNS %) 4 51 0% A I 6
0.2 mL FH X B 7 50 CHMMIAE A.B+,A.B
BEHEHERBEIEY 1.8 mL,50 C{EE 30 min, BUH
JEMA 3 mL DNS &4 1k & R » BJA 36 7K 7 6 B
5 min, JK¥ &, & EK 10 mLBS. ZECESD
SEA 1.8 mL BB ,50 CHEE 30 min, Him
A 3 mL DNS B¥, BUEFEMA 0. 2 mL 5 0BS
BOABK % 5 min, Ji K ¥ 20 /5 52 B I Z& K 10
mLBS.E 722 BWAXRXKEHUCENZH,F
540 nm W8, iC R R, ‘
1.2.5 RrAHGKSFBHOYH RBEMFER
hBESB IO EMBEERTIEFRARERE
FREBREEERERE, T30 CHEFASESR
45 h UAMB R AT A, MEBEB. M3 24 h
EER4RENE BRI REBERENLE.
1.2.6 #AskeH4 FREEKM 2.0 g, B
F 100 mL 15 pH E /Y sh 5 B, ARG H BE+¢
R HE 30 min, 20 AN 1B, % o8 BOH AT AL L 08 L 78
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OB, REFBERBEEEAZ mE,
BREBEEYKRE, &M, ‘

1.2.7 SHASZEpHA BREIRBUER
B AS pH EX 2.0.3.0.3.6,4.5.6.0 MK
ZWIERP,F 50 ‘CRBL 30 min, i EFE.
1.2.8 B4R RERE BISIHBENFIKE
B B AE 30,37,50.60.70 C,EYERIEE N
0.25 g/dL,pH K 3.6 IAB TR ERE.

1.2.9 2BE 78S h69%h ERIIHREBEH
REBHEFPFINEME R ETF Cu?* ,Ca®t Mg*t,
K" .Na* .Pb** f Ag* IR PEHEREF
KEES 845K 5.50,500,1 000 ug/g. 7E pH
3.6,50 CTFREL 30 min, IARM&EE F R HE
(P BB H1 0 100%) , MERKRMIE .

© 1.2.10 RRBERTPHER

D BFEMEH B 300 g F(EE),MA
700 g pH3. O ME BB, FIKREH B A B
Y EEIONZARF A,

D BFRPEABBRRONE. REHERT
FELMMO0.2ml FHERMAR 1.8 mL pH 3.0
KBRS, FMA 3 mL DNS,100 CTHE K 5
min, §UH 5 L BUANZR 18K 10 mL BAI¥% 4, OD
H. BB AERR. (

3) BB EER B X B R W 45 BUR e
KWEX 0.5,1.0,1.5.2.0 U/mL &5 586 2 1
W UM REH,50 CRIB.EpH 3.0 &
%F 8 FE 30 min BRI 2 3 FLRERE MR 49 AR ) 1
iﬂﬁ%$ Tslﬁ NM o

2 BREH®

21 FERRERENRFASENBENYNEE
FEBEHEHRE

B 1 52 0 A ke B o R B P A 4R ot A
LB 2 g/dL MK EE R BB 10%. M 2
BREMEGE. RRBMHRTEMN 24 h 8 120 U/g(F
#it), %3t 16 h FX BB KM, K 807 U/g(F &
H) ) 2 5 B 1S FF R .
2.2 MERWMSIEpHE

HE3AIAE .Y pH fHX 3.0~3.6 B, R
WM IR E M8 AT BB TS AR . BB pH (KN,
RERMEIEE TROBE,Y pH X 6.0 1, B
RSB 56% . B 4 %03, R R pH {889 B R K
EEEEANANERBT VS, 58 -1 ¥ &
RE.

jaalialads
52 E8E8E

@
=

0 o.'s 1'.0 1.‘5 2‘.0 2fs 3‘.0
RE Z M7 m m B K B/ (g/dL)
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Fig.1 The effect of various PEP on pectinase produc-
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Fig.2 Time course of the pectinase solid fermentation
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Fig.3 Effect of pH on pectinase activity
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Fig. 5 Effect of temperature on pectinase activity
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Fig. 6 Effect reaction temperature on galacturionic acid
production
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ME 7 A LLE L, PO M Agt PEM K ZEEE
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Fig. 7 Influence of metal salt on enzyme stable

2.5 @tMERXHR
HESIMUBH - BEFRFIIFAER
B, REBFEREYE, HBEBEX. BmERK

BE LM N LA BER, AR E LA
MR AU B TR AR MR, B R
LR 1 U/mL R EME 7 h 5, B R
% 91 1% s FRIB , 4 T 3 B SR B R A B O 10 8, 9
BERMLLBEROETENECRRBE,
LREV, LABBRNERR SR WBEES
— RO

——h ——1.5U/mL
100f —0—0.5U/mL —%—2.0U/mL
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Fig.8 Time course of transmittancy
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Fig. 9 Time course of galacturionic acid production

3 & &

PAFE 5 I8 B 69 K B B (Aspergillus oryzae) 7y
HEREH ATEHSRBENHAE. RERESRKME
FAF R BN 30 g/dL, BB 8 g/dL, B im 2 g/
dL MR RHE R BRI, BT RIER R
8 g MMRE, 10 g W HE, BB HN 10%,2
it 42 h REE, BARB M IE Tk 807 U/g(F il
. REBHREEEN S0 C,8E pHHEBE
f£3.0~3.6, BUBFHNARBEREZH. BM
ERENRBEMUEEFEPRHERIBENEARE
ER.FETH .EBERERITHERR FRHTE
RBEWH: SR MWRBE RN 1 U/mL o, gE &
BB 9L 1%, AR MK H 1.5 1%,
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