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i EHATREZGEANOL BB TREAF LA FEH AN, S EAA, BA B4 ANOl BHE G
B A ESA RSN ES M dARRMH1298U - mL ' 2551 U0 - mL™' #5620 U - mL~' 49232 & ] 14 252
U-mL™' 13016 U-mL™'#213206 U - mL™', EF & ANO2 45 5 Rz, “SHHBE, HHANREF
BAEGALBREALRBERABAR IHPERSHES T, RAAMR R AR, R4 pH 4 5.0, 34K
THO0% , FAERBRAEH I0C, RELBEAHA 6 h,

XA ET R EWE ;ST T H s

h 4> 32 :5816. 3 SCREARINAD: A X EHRS :1672-352X(2005) 02-0127-05

— i 4 W AT LATE Y YR8 P IR THALES A RMAEREE YR, A TRRE e, Xt
Y shP R RAFHEOR DL, TN R A R SBFON R SRR A AR AR, — e H i EE 7
TERL R BRI B 8 A TR SR AN IR A WS R, BRCRAE A RARE,. HFEREA . —RE#H
B 5= BE 13 _REMESYREEFEAFY . B, M=l S TAT R RO LEN,

MABTRERT TLMEYREREXEETQRANEF LR, 1 20 FHRRCELRB T — R
Bk, F5IREE B AMBANEFE R FENTYIRE, BHER T —IHMNEHN—EFREYT
BED BREVN REETEALYERE, B TR B JRNSEEER, 5 R R A RS 20, AT
FHEERL R FREVIR ShEZ BB, b WP B K BB K76 B 5 TE R RA R E
& DNA SRegWT 3 W48, i S AR 405t DNA SHATISE B4, REFEAYIR A EE R, CHH
RIEABRTRER TAYR RS RE RERS REET R, FRFFRAE TREASRFE4E
A F CHEABKTERIEMME . BiZERERSVARSYREEETHRAZ P, 0, ARE
PA AR FRER R ERR——REE, S-S REH W, Wi £ 500

1 #E5EFZ

L1 %l
1.1.1 @4 BT (Aspergillus niger) ANOL, WRT B LR L K4 YR SLR B E IR
112 %4 AEEHRL. TEEFEY, FIRERE MRE0. S g, TEHRE ¢, 52 g, K
1100 mL, BERABHERI RS ¢, G5 g, BKINS g, HiBRE 0.15 g,7K 22.5 mL,pH 5.0,

| AREE SR R ATIAUE 121°C T KB 20 min,
1.2 FHiE
1.2.1 ##s» Bt RABABRESEED,
1.2.2 EHSHTAE SPRTFBREHE  BRESELSE, A 10 mL BEK, HEHF/NOE TR
T2 uk it s, UEAS BV B A TSR K B0 B BR IO A 30 mL RHUK B =AM, TR LR %4 60
min EER A HERTF , NEPFRRTER. FLBRHERITE ABERFEEEZ 1004 -mL ™',

¥t B #3:2004-09-10
EEMB : HFEERPFESTHE (30100134) % H),
BB A E(1968 - ), B {4+, 8lF+F ., E-mail:chengmaoji@ 163. net
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BATFEA RSO RMERRTERO | mL 53R AR R 9 mm WEES G EM =, B
FRAETHEEAK FER.

BT EABI S SR B F 1 ASUNRE RS 30 min, FRREILE F/NRE A, AR N
BEFTHIEENS ~20 keV SRS LA 1.3 x 10% jons~cm ™2 +s ™! gk vh 32 0 3 0L (4 2 Bl S PO - E AT R 28 2. 6
10” ~56.9 x 10" ions-em WITEA . IREA T KAk AL HEA S s FERE S5 s, BT T —W
A AR T/ EEES S RSB FEA,

L2.3 fhitFk BFEAE A ol BEAKTRRT, S YHBE R0, | mL 55 YMIEHEE
FSEIL, fHI830°C BB T2 h 5, MEENEVEER, B r E(E%ERSEWBERZH)  ikr
EUNER 2 2 iy 3

L2.4 E&hale HBREH & AR — I Fft THEA T B IS 5 | 30CHE RIS
F 4 d Jg, 76 500 mL =R EIENA S8 R FREL 10 549 pHS. 0 XWHK 40C KB BHME L h,—2
18 4Rt e AR, W00 5 B B 7 OB VRO B M 8. L T HMI T & B TS h RREIE (U -
mL™"),

PR TEE F B TSI E P LABSIE PR, 75(40 £0.2)°C, pH3.0 %44 T A Folin B:305E , BHIE /114
BEEM g BRR,

AERMBIEIE"  IRPRAEE NEY, (40 £0.2)C, pH4. 6 &+ F F DNS HEE , %
T VEERE e BER

BRERENES  LURB R, 75 (40 £0.2) °C, pHS. 0 45 F F DNS 3£ & , B§E 11 LAk 7L
BEMR pg FETR .

5 3 AR 7 B4 R 7228 AT AR SRR R E R OB, WE 3 MBS MR YRA T
Sigma /3y d] o
1.2.5 ZHETFHH AN AT HMET BRIk ANO2 Bk Lt 5 WA 35k, 3
FRFEIE R BEIE IR, RBEE ., HXAE3 NEE, RS RS,

1.2.6 X HHEKESELESGL KRBT HVEERZRAKE, 8 4AH3RELE, TR FARAR
TR BRIE pH A 7K SR )RR B T B A B B B R

2 HREHH

2.1 HEEHKEHE ANOL YA EEsEmnaE
R Btk Bl ANOL 7EERE R BEIE SR F 535, B MM E ARG N 1298 U mL™' 4 X
BTG R 2551 U-mL™', BREEIERNS 620U - mL™'
2.2 {REEEFFEAX B Brrattabao®0m 16000
HE L AUES, B X EHEME ANOL, 25 14000 |
FRIFEE BEEARBEHERE kM 12908 U - 12000
mL~' FFE 14252 U~ mL™' #8587 10.9 {%, 57 4 100907
FMEFEE TR 2 551 U - mL™' £ 13 016 o |
U-mL™' 88T 5 1 % REBEEHEFEXH 4000 |
5620 U mL ' FFF 13206 U - mL~' BT 2.4 w0 ) E‘ | r .
1, O mEal A4Em  BERE
2.3 EHETSEHK ANO2 AT R Acid protease Cellulase Pectinase
mMFEIAUEL BEEABEE_MRZIAT B BiSEEk ANOL A Rtk ANO2 B 1EH LR
Eﬁﬁﬂﬁﬁj{i{ﬁﬂ\j 37U - mL™' ,ffgﬁim%j 94 U - Figure 1  Comparison of enzymes activities between ANO1
mL ! JBRKEE A 46 U - ml ! ,3 B BT E strain and ANO2 strain
ZRER/NTF 100 U - mL™',3RB] ANO2 B bk 7= BRI BEREE
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2.4 T BEHRTBEFNHR
2.4.1 BFBESBHETSBEEGYH E2()EREY, BKE0C T AT HRERE KR, &
RTFEETIOCE®RT=HEHBEETE. ik, HkBE KBHRE N 30C,
F1 RBERELk ANO2 R EN
Table 1  Stablity of enzyme production in strain AN0O2

LRI B Times of generation

1 2 3 4 5

HBEE/U - mL ™' Pectinase 13 198 + 30 13 159 £56 13 215 £35 13 184 +40 13 152 £18
HHEEM/U - mL™' Cellulase 13 016 +48 12 988 £33 13082 +19 13114 £34 13 051 £39
BtEEERE/U - mL' Acid protease 14 221 +37 14 199 +£25 14 236 +21 14 235 +28 14 289 £20
@ 10000 | a @ 10000 b @ 12000 1 c
2 e "5 10000
% 8000 7 8000 E
g = It 8000

6000 S 6000 s
2 2 2 6000 f
= 4000 = 4000 =
2 2 L 4000 |
S 2000 = 2000 S 2000
w u P
- 0 " M i — - 0 1 1 1 -} . 0
L % 28 30 32 34 ® 32 48 64 80 06 112 B

#8/C Temperature B FEmE /b Time
—x—MtEE AR Acid protease —O— HFER Cellulase —a— BKEE Pectinase

B2 AEHEFEE SEFRERHES pH X ANO2 Hbk ™M1 i R
Figure 2 The effect of cultivate temperature , cultivate time and initiative pH on enzyme production in strain AN02

2.4.2 RHAEESEHEFBHEEdHra HE2(b)ATLIER,3 MEMEES2 P48 hIgFHRE
F+,1H EFHER1€, A 48 h 396 h B§IE 128 L F AP 4ERBETE 80 h DAEFRE , T HAh 2 F4E5 96 h A k3|
BORAH B 3 FhAE A AR 7] — B o) Bk BN KRB TS &, SRS R R T I, R, B3R BRI LA 96 h iH

2.4.3 ALK pHENZWE XSk Erh MNEB2(c)PATUEN, F4FEMAE pH HLFS.5
B RS B, TR AR T (I BSR4 TE pH {HIXE] 5. 0 B~ BB & , TIEL RBN B =YHNE
o8, Bt E e B B AR pHEN 5.0,

F2 EHFESKEX ANO2 EtkTERAIR I

Table 2 The effect of water content of culture medium on enzyme production in strain ANO2

BKE/ % RMPEE SRR /U - mL™ HAERBEE/U - mL™ RIRsREIE/U - mL™
Content The activities of acid protease The activities of cellulase The activities of pectinase
45.5 1 050 £24 990 +42 3879 +48
53.8 2380 +38 2224 £32 8 965 +64
60.0 2 650 £31 2592 £27 9569 +71
64.7 2 462 +44 2 389 30 9125 +98
68.4 1126 +20 1057 £33 4021 £35

£ 3 FRAKEX ANO2 Bk =ER R

Table 3 The effect of carbon sources on enzyme production in strain ANO2

IR B EEREREE/U - mL™ G ERIREE/U - mL™ REREREE/U - mL
Carbon sources The activities of acid protease The activities of cellulase The activities of pectinase
Z %% Wheat bran 2 756 +30 2 586 + 36 9 571 +61
FHE Rice straw 1113 +28 1021 +42 3752 +42
* ¥4 Straw of wheat 1423 +£36 1254 +39 3 657 +35
7 &ikH Glucose 2 486 +47 2421120 8 942 £ 67
T Surcose 2 355 +£35 2 254 +31 8754 +53
& K38 Comn cob 2 671 £34 2 543 £39 9 603 +71

2.4.4 BAASAEINEHEEHBREGYH R2HERER IEFENEKENT 60% b =M K
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B KBRS, SKBRT 60% b AR B T M, B F RIS KRN 60% .
2.4.5 AFRRNBHEFEELGYE R3EREY, EHRAOBIRAET UBERN TS HBE
KRR SRS, MRS BEAERERE,
2.4.6 ARSIIKFEdEFBHLe Y HE4GRTUFL, TIABS PRMBENNER
o, AALERMIR R R, AR S ISR AN B A (2845 B R T 3 /e

F 4 AEKRIETT ANO2 Btk =B

Table 4 The effect of nitrogen sources on enzyme production in strain ANO2

U Nitrogen sources @ﬁﬁlﬁﬁ@ﬁ@ﬁi/U +mL”! HERMMIE/U - mL " REMEME/U - mL™
The activities of acid protease The activities of cellulase The activities of pectinase
HiBR 8t Ammonium sulfate 2742 +23 2 654 £38 9612 +99
& 1.8 Ammonium chloride 2 544 +29 2541 +44 9458 +103
F B8 Ammonium nitrate 1 356 +£57 1425 +19 4 327 +60
THBE4N Sodium nitrate 1 965 +40 2 053 +36 5 461 +62
RE Urea 2304 £27 2412 +29 8 753 +86

& LT, A RGBT A R M B R AR B I A I MAERE RS T, RERI R RN HR
B, Bl pH 25 5. 0, BB KB 60% , Bt & BER FE R 30°C , BAE R BEF 0 96 h,

3 itig

ARBEFAREE T REASARRBEEET =N, B8 N EAFRGE L REROBREE
HEE# 10.9 f5, S ERMER 5. | £F, REBES 2.4 5, “BHEERE. SH—-BME, HES
(2000)# H* \N"F1 Ar*3 MEBEE T EARMEE KRS, FHREH BTN 72 REAT
13.8% . AIRIGLERK , (KL T I A N BB B ORI A0 R — R AR R AR B R (B XS TR
fib 2 A= B B9 5 AR SOR W] i T 4R

B RN MM E KR, W RE =Y a R . FREFRAH, BEMBEHkE
BEROERE N 30C . MR EBAGHEES S, MAEYEEREAR, WA KB H 2, o £ HFEERBIER
BEEF o, B AT R MY BN AR, AR BRG] 2, R K B AR AR,
WAEVAERESR, B, MESMEE TR, R, EKM%(2001)#47RiHE SI2-111 45 8HE
FEEBRTIZHRANEENBHBENREZREHEE0CERY, METE%E(Q002)HAEMHERSE
BEAE MR B-H R RIERSAT R, REERGE IR N 35C , A R ER RN, BB BT ERR,
HABBEREEFER", BARRBMBEEE D0 3 FEG, N EERE H7E 30C MAHE—5
B,

KB E] S B RRE UIAHE . IR AR BERT R AE , AW 7 BB AR 1B A Bl 4 R 8 L 2 R B 8]
IR, AFEEMEFENERALE2 PR BEERE TR, Fi, ABMRAEE KRS, 2%
i = B S LERT B] 2 96 h, FEE K (2001) $RIE/I 72 h £ 24 h, ATRER B TEFRIEAMBRMER FHAK
B RE LB, BRI ERK, WMAEAREEMT EREEREHRENRTFHRABE/DN, €0 E
Mo AR REBA B K BERR LRI RIS FIREARAR LT R BN EAE X B S A B B
bR, B ML AR A AR

TKRBA AR P AU SN TR B, 248 K 255U 37 5380 3 7K S 78 Al AN IR WAL, AR e /K AT HEME . 7K
RMMERAS , BES S SMASES . HAMKBTHRE , A8, A F T 1815 40 M IR BE AR R 3R IR IR BE
RIRRE , KRB A M — P ERE R R, RIS IR 23 3r 8 5 /K BT R 118972 5 B i
ROELRHOTIAEA S, HEFRETKERARBEFRELER, EINE, SEHLE KRR NMEE>
MR, AREMREIIFFERESKERN 60% . FEE, THEF(2001) FRBER EFRESKE
1E 65% B} , BEEC AR RO AT KM HERERIT

AENMEEMHEABAREAREEYRAM BN SEEKREREREENEN, A T4 AR
FrefiE . AR (NH,),S0, MBCRBRLF, TREHR TREMEXRET TR —EBNAIEA R SR HME
TR, TS R A A KT E, LIS I E K A8, A5 hnid & (NH,),S0, J5A LA LI R th
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Breeding of Probiotic Bacterium by N* Implantation

and Optimization of Fermentation Condition

CHENG Mao-ji' , CHEN Li-juan' ,CAI Ke-zhou' , YU Zeng-liang® ,ZHANG Shu-qing®
(1.School of Animal Science and Technology, Anhui Agricultural University , Hefei 230036 ;
2. Institute of Plasma Physics,Chinese Academy of Sciences, Hefei 230031)

Abstract. A new strain Aspergillus niger ANO2 was mutated from ANO1 by N" implantation. The results
showed that activities of acid-protease, cellulase and pectinase in Aspergillus niger were raised from 1 298 U-
mL™",2551 UsmL " and 5620 U-mL "' to 14 252 U-mL™",13 016 U-mL ™" and 13 206 U-mL ™' respectively.
Characteristics of enzymes production in mutated strain Aspergillus niger ANO2 kept stable by many times subcul-
ture. At the same time we study optimum conditions suitable for enzyme production in Aspergillus niger ANO2,
and the results demonstrated that enzymes activities in mutated strain Aspergillus niger were highest when the cul-
tivate condition were as follows : fermentation temperature was 30°C , cultivate time was 96 hours, the water content
in culture medium was 60 percent, pH was 5. 0 and (NH,),S0, was nitrogen source.

Key words:N * ; Aspergillus niger; mutation breeding; multicomponent enzyme
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