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AR E RSB

WAL EEH EMT K % FHE
TR B AR MBS, N 310020

W E A Aspergillus sp. A-19 WS EA LR S —FHHAEARETE (Separatase
ZA-P), KB AT AN A B 15 h T4 70 767u/g, BHAER W pH ZE 3.0—7.0, B H 20—
45T, RERABMTEH L. HEH. (NHD.S0, (w/w) 21001100 0.63, HAKHKN
1:2.0, EHEBHEHN 25T, 60 B,

k@8  Aspergillussp. , HPHREER, FemEk

A ETREE—BE YA TES, MEBRIEMYHAL S ER R4, 54
HEBRESERANEFSFHWRAERE, 07 HTRRDNAY, HRES U REYR
BY%S  AOMEYREEESEE YR MBI, [BREYRIRE R A A
EYFERENEETEESE, REEEETN A, RE Rhizopus Ml Aspergitlus B
F 3t A A 4 R BT BT, A SO 1 40 40 M BT M B8 Separatase ZA-P (LI F AT HK
ZA-P) ol FBR .

1 MEE5FH®

1.1 MY

ZA-P BRI M GRIIA R H AT Aspergillus sp. A-1999,

Macerozyme R-10 H1 Pectolyade Y-23 (UL T # R-10 f1 ¥-23) EEFXBHE
Yakult Honsha 2> 8] #l Seishin Pharmaceutical 22 7] . K'E’ﬁﬁl]ﬂﬂgﬁﬁ%’

DA YR E dE, IR A mE.
1.2 K&
1.2.1 EBIEHHE: B, 2 Lhi e le. EAH. FRTT|/%5 803
REEFHE:BXAVIRESHFERE, FHEME: 3 Mandels W HEHE, REE:
M 35 4 R R AU BB WK 0. 5ml F 1. 8X 18em IR 1, Bl 0. 50% § R B WE (F§ pH4. 6 By &R wh
WELHD 0. 5ml & pH4. 6 $9BERE —E M- B Wl 1. Oml, 50°CARIR 30 408, S&
DNS ¥ 3ml, ¥ & Bk 5—10 40 B4, 7K 16ml, F 721 B4 IEE i 550nm &b Hofa,,
EEREGHTHRERS/DNEE lng FEBNBE TN 1 8BS 840,
1.2.2 REEEFRRBHHE  KBNTE 300ml =AM PHT, SHETH 202, R
FEE 15 MK A FKSFER N 2 DS, HFERY, SIWEBIER. B 50m! 8
W 150ml =AM, A 1. 5g HEM 4% (0. 1—0. 2X 1. 0cm) , 35°C., 140r/min

AXTF 199246 A 15 HlH,
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% 6 NEF, %40 BRESNE, WRRMMEHER, LULERBE oA SRR
BE. eSO AR,

2 #R53#%

2.1 EBEa4RR

211 EREE . TR R TR R BN (NH,),SO, 3 A-19 AT S EHER

(F1, 2), FEMXTHE. FWU K MeSO, » 7H,0, KH.FO,. CoCl, ${H X KN

IR, T NaNO, XA, SUEBMIERERHE. HE®W. (NH),S0, » 7TH0

(w/w) & 100: 100 : 0.63, : _
1 MR RS RN BN * 2 HEIEE TR R P ER A0 Rl

Table 1 The effect of content of orange- -Table 2 The effect of ammonium sul-
peel-powder in medivm on en- phate content in mediom on
zyme production enzyme. production

Wheat bran 1 orange Single cell -y damage A’“m‘:“i“m sulphate  Single cell Cell damage
peel powder (w/w) volume (ml) (%, w/w) volume (m)
2. 50 1. 85 Intact
3:1 1. 66 Most cracked ntac
1. 25 2. 50 Intact
1:1 2. 40 Intact
. 63 2.78 Intaet
123 1.28 All eracked ©. 31 2. 68 Intact
0. 16 2.54 Intact
0. 00 1. 81 Intact

2.1.2 BbKH. ZEKEKRF1:1.5, 2.0,
2.5 0 3.0 B, BATMIEBSFI K 1. 95,
2.42, 2.31F 1. 64ml, B AR 1« 2.0—2.5 HE,

2.1.3 MEFEENpH., LEEpHEN 4.0, 5.0, 6.0, 7.8, 8.0 M 9.0, RAAME
484 1. 20, 1.14, 1. 29, 1.31, 1. 52 #1 0. 98ml, WIS pH HXF~HH —EH T
W, MR s E .

2.1.4 RERESHE. BFL 25C, HEL 60 M FBRE (X3, BHRMARKRER
¥, BAMpMEAZIRG, MERENTERHANEK, BRMAKAEREES
#in.

3.2 EmWlE. HRAER

3.2.1 EEMEIE. 15 RUKHAERMERNIESEHA A 1. 0%NaCl B, B
EEN 2 e, Ik, BREME . HSHER. RSB TAFLL,: HEROBEL
HHEEER M 60% (w/v) (NHD,SO, GEFE N 85%) - #E 1 i -8
BIKER SN B LR OEBEOFHEF 1 SEARERA (EEE 704
by Sk GEBEARESFEH 10000, BE%5 XHH-1) - (NH),S0, £
(HERL) >ME->TEOBRE-STERER (RESBERREEES TR, B . L
Lo B R pH, MEBEREN 15CER, RN EZRTH#S.

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



13

ARTFILAE . T840 40 U WS AT Mg A 45 0 1L PR

73

X3 BFERESHEMHOEH

Table 3 The effect of culture temperature and period on enzyme production

Period

Single cell volume

Temperature ('C) b mb Cell damage
25 48 2.68 Intact

60 3.56 Intact

72 2. 63 Most intact

84 1. 03 All cracked
27 48 3.10 Intact

60 3.17 Intact

72 1. 96 Most intact

84 0. 70 All cracked
29 48 3.47 Intact

60 3.22 Intact

72 1.05 Most intact

84 - 0.59 All cracked
31 43 3. 08 Intact

60 3.28 Intact

72 2.00 Most intact

84 0.74 Al cracked

3.2.2 BEHMER: ZA-PHRIREREEBE, BHEVNLIIE. BHTEEITHH 70767
u/g,BF Y-23, EHTR-10 (R 4. ZA-PHESHEBHERNES. KERERY pH
| W4 IPEATEBOEHLER

Table 4 The activities of

three kinds of macerating enzymes

Special Activity (ufg)

Maceration gnzyme

H ¥ . Average
separatase ZA-P 96 000 66 300 50 000 70 787
Pectolyase ¥-23 80 000 64 300 29 000 57 767
Macerozyme R-10 14 000 13 000 12 000 13 000

. %5 Separatase ZA-P PEBBYEE

Table 5 Enzymatic composition of separ-
ratase ZA-P

7

HHEN3.0—7.0, BB pH4 4 X/ (B
. ZA-P R R RS R R BB iR E

Assayed enzymes Special activity (u/g)

$15—60C, BB S0CES; BHFHEYD

Cellulase

FPA 16. 27

Ci 6.5

Cx 23.2
Pectinase 17 000—22 000
Protease {acid) 38 200
Protease {(neutral) 1 640
Chitinase Trace

HIE B IR 20—45°C , BLBTE 40°C
ZA (B 2). BELRREER, %85 pH
F0 35 B I A FR KB B, WAk pH )
5.0—5.5, JBEELL 30—35CHH.

Z— e ME TR R RS ZA-
P i 4 R4 B A R AR B AR X TR
| Y-23, THEETF R-10 (K 6), R EMHE
FHEMM . FEASTITHERESR
[T 1BF I B9 27 48 86 Cellulase ZA-P B A H
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Bl 1 Separatase ZA-PEMENS pHRHXRE

Fig. 1 Special activity of separatase ZA-P in

various pH

Bl 2 Separatase ZA-PBHEN SREMXE

Fig. 2 Special activity of separatase ZA-P in

different temperature
x—x Pectinase activity
o—o Single cell volume

6 Separatase ZA—P SEEMFEEREHEE

Table 6 The effect of Separatase ZA-P on protoplast preparation

Number of Number of
Materiat Enzyme solution (%) protoplast Material Enzyme solution (34) protaplast
A (X10%) ' {(X10%)
Rice 5 0.05 +R5 2.0 7-18 Wheat S0.10 +O0R 2.0 5. 2¢
S 0.05 +C 2.0 7. 00 Y-230.10  +OR 2.0 3.50
Y-23 0. 05 +RS 2.0 - 6. 25 MR 0. 10 +0R 2.0 1. 10
50.05 +OR 2.0 6.15 Millet 50.10 +0R 2.0 6. 60
¥-23 6. 05 +OR 2.0 5.15 Y-23 6. 10 +0OR 2.0 3. 40
Barley Y-230.10  +RS2.0  47.60 MRO0.10  +OR2.0  0.70
Y¥-23 6. 10 +C 2.0 37. 50 Alfalfa S5 0.05 +C1.¢ 2. 80
$0.10 +RS5 2.0 52.10 Y-23 0. 05 +C1.0 1. 80
50.10 +C 2o 40. 80 MR 0. 50 +C 1.0 1. 00
S: Separatase ZA-P, MR ; Macerpzyme R-10, ¥Y-23; Pectolyase ¥-23, C; Cellullase ZA-P, QR, Onozuka

R-10,

RS: Onozuka RS

3.2.3 MMEFEONE. REREEETESMYNE., oF, RESHAS, B
YRR E R Sy, ARANIRS A IR . R BT R R R A R A S
PHRER, EREE—RHEMRERREA M, ERESHYAREEYEEY
SRS, TTERN A& —MES FEEE, XS RES TR RIS,
1L BB R 9% 5L JRe B TR AT SR LA P 00, B R B SRR IR A S A TR
M8 S SR R — B O Tshii A AGEMS). HA—BARMBRMNENHRAUILERE
St sk i A= A 5B B SRR MR AN L B AT MO I . UMRTEAE, HeARERESENR, HED
KB LA T B 52 R D b T RRZE A A S IR R 53, 7T
Bt A 0 R BT 0 SR R AR AL BRI R IR T B B D4 e i B 4, BB R
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H—RBRES; KK, DHEHRENRERS S Sy AaTER £ S R
BeRARAT 2R, BT D45 B HEE b S B T M R 2 B B AT RV B R .
FR A 40 22 B0, R-10 BIBEIE 7738 ZA-P (9 1/5—1/4 {HJ8 10 f5F ZA-P e @ R-10 &)
BEUBREREN, RERFRRZAP (£ 6), K% R-10 WIS FEXE, (HIH
SRAPEYFE TN GUR B R, Fol, 722 00 5 B 9 40 B 57 B S 71 9 1 48
EIEHNE, FEEE—SET.
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Preparation and Application of Maceration
Enzyme from Aspergillus sp.

Lin Kaijiang * Yuan Kangpei Waig Kunyuan Chen Bin Dong Guogiang
Unstitute of Micrebiology, Zhejiang Academy of Agriculture Sciences, Hangshow 310021}

Abstract Separatase ZA-P , a new enzyme for the maceration of plant cells, was. pre-
pared from Aspergillus sp. A-19 by solid fermentation. Its average activity to macerate
the plant tissues into single cells was assayed as 70 767 u/g. The optimum pH for the
maceration of plant cells was 3. 0—7. 0, and the optimum temperture was 20—45°C,
The culture medium for the strain consisted of wheat bran, orange peel powder and am-
monium sulphate in the ratio of 100 : 100 ¢ 0. 63. The ratio of the dry materials to the
water {(w/v) was 2, 0 for the culture medium. The optimum culture condition was of
25°C, and 60 hours,

Key words Maceration enzyme, protoplast, Aspergillus sp.
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