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Lo —Ff T A K S BB AR ) 526 R0 26 T i, SLRFIEAE T2 8 DU T (1) 20 3R sk
PRI

(1D TAEY S A 030 b & B R AV R o 45

B 14K FR 1 e 4¢ 28 HO KT 1 (Bacillus 1icheniformis)- K 5 2E # 4T & (Bacillus
subtilis )RR ZFEFIANT B (Bacillus circulans)e5 )RR ARE (Paenibacillus lautus)
MRIEAT B (Lysinibacillus sphaericus), 5y HAENE] 100 AT FTA LA B A% H
(R AA LB 855 75 35 A Sl A 81 V8 TN T LB RS AR R %, 5 — L EX 0. 5 £ BTk B 0 e
B AARRE LR TP, [E IR TR 10-12h, S 0TE TSRS B R TR 750

(2) FhF U2 W ARG TR -

X G TR AT i FR 2 VROK AT, BOE R 0 N I B 7R 28, N 7R 2 IR AT M
ZEVRK B AR 5 B Pk 0 R & B B A 7 B R i A B R Bl 18 A O, R R
10-12h, 2 WA E EF TR FRW 5

(3) RIFHERFEEETE -

X R P GEIEAT e R 2R OK B, T B R TR N IR 2R 586, NN 95 28 I3 7 IR AT /o F 2%
VORI B ITR 2 WP 2 A P T3R5 92 08 I P, TR 7 TP B P 22 R B, fER
BE % 10-12h, 135 E M E Al

2. WIORURIER 1 BTid A T AR AR 2 A I dl s 7 v, A HE4E B
AL IR (PP AR ZERUAT BVRK LB 5925500 < 1L Z808/K o nZ0 8 30 va B A 10 70 %
5 v SRR 10 T FNEERE S8 2 v, pHIAZE 7. 5-8. 0 2 |A), FH i R 25V K 5

FTiR 038 (1) AR S ZEFAT BRAA LB 8598360 < 1L 2818 K e 8 A1 IR 10 g Bk
5 5o EALEN 10 70 IR —SUEN 2 SRR IR 2. 5 71, pH A 7. 5-8. 0 Z [A], H R R 78VA K
;

Pk 5 B COP R ZF AT B LB 35375500 < 1L 280K b i 2 TR 10 5o B8Rk 5
T SUALEN 10 7, pH R Z 7. 5-8. 0 2 (A, HI R 7875 K

JIT i 0 B8 CLO A3 JRUB PR AR B VLA LB B5 9250 « 1L 28 MR /K TP 28 R 10 5% Rk 5
S EAES 10 T0 BRI 3 SO A-LKBRERER 8 v, pH A 7. 5-8. 0 22 [H], FH M s 287K AT

BTk B8 (1) AR AR LB 8575350 1L Z808/K ket AR 10 v RE 5 55,
SN 10 55, pH A2 7. 5-8. 0 2 0a), F B s 250K B o

3. GIRCRE SR 1 ATl (¥ 1A AR B A2 00 526 TR0 i 46 7 v, FURRAEAE T ik
AR CD AP EA R R RS B R TR IR RO T 10X 10%cfu/ml.

4. WOBCRVE SR 1 AT id B 3 AR B AR ) 526 50 148 7 32, JURFIEAE T ik
AR (2) HhR) R s 25 VROK B AAHE HITE B E B 0. 102MPa, B 18] 24 30-40min.

5. UIAURIE SR 1 BTk i F T AR G A 2 & I 0 & v, A E4E T Fr
DI (2) PR TREN S TR 5L KN 25 SR RVE (BERE 12. 5 ST RGN 25 5T,

6. WIBCRE SR 1 ATid A T3 AR B A0 526 50 148 7 v2s, JURpAEAE T ik
ABR(2) TR B R 7R 1R E AL B4 ) pH AE 7. 5-8. 0 22 [A], DO 2 Hil4E 5me/L LA -,

7. GIRCRIEE SR 1 T () A AR B A0 526 R0 il 46 v2s, JURRAETE T ik
AR (3) PR R s 2% 7ROK B A HIAE B8 BT 0. 102MPa, B /] 24 30-40min.

8. WIBURE SR 1 Frid A A AR B A ) 524 50 48 7 v2s, JURpAETE T ik
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DR (3D PRIRIEREN T FREE 0 500 K 250 30/ A B RE 125 5o AL 250 7e.
9. WIABURIESR 1 Bk i A T3 AT A= 0 2 w0350 1) ol 9% 75 32, JLRFIEAE T BTk
DR (3D i 77 1 R SR B 42 ) pH AE 7. 5-8. 0 217, DO % HI4E Smg/L PA L.
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AT SR EMESHIFIRESIEHE

R G
[0001] AR B K —Foft I T 1AL RT3 1) SOM K AR BRI A A 0 24 50 Je T3
W W 0, o I B T LT i A A S R B 2R A B 1R B Ll 26 D5

B=REA

[0002] B AVEACE AW B, AT RS S A F0 AR BB 3R 1 T S i sk, K=
NV S AN T8 2 2 Bl A /N DO Ve, 2 AATIEIRS 17— T8 LN i M. 13X
Lo SO N TE IR, ZALILER  y BA B BRI RE DT i AR 37— ) -1
WIS R GURBAEAE R, P A 4% T 28 e e R A

[0003]  [FJ, Bt A SR Bl N5 » 2% iR A4 55 TR0 S T80 R 5 ot s LA AR 1) 75 e ok
R, LA I T R AR OR R SRS, A T SORK IR LR SOR, B T R
B R AR A BRI T A B T o TR, AT 2 AT U SR AL B BRSO 25 K /N e bl
LRI R

[0004]  FEHUATALIE SEATT K 3R 8K AL AL 22 A5 O 32, 1X 48 7
TRABERE K AEY ReAS 5 53 1y ELXE DUE BTG PACR . il 2 A S R G ok
Kb BTG IR A REFEAR e A HAR TR R KA B 22 A B R 2 . il
FENTHRERNAESRGE T, MDA R RA I & & BOD) BrE bR LA AT T ANl Er
FREITER

[0005]  HLA HIS A HIF S T AR A48 L B KA R B 2 AR A R R A
Pt XSl o NS A B AL TR B A5 SR 8 AT 1A A R R R P 6 W
ARG AW 30 5 K A B A T R 56, X 8 7 VAT I AN BRAL B RD 78 3 AR K, OF B 7 5 5%
J1 343, A 1 5 AR T I RS RIGIN T BAS o 7E RS TEY IR, 25 WA 0 32 e A
REAE HAS 2 i KDDL R A% o

RZIAAE

[0006] A v FaR B ], AR B A — Rl H T A K B IR P 56 i) S 2%
T3 W B R4y TE S %, BRI LA e o A, R I 4 40 15 75 5 8, A 2P /K Hr coD,
SAOEREAA T E.

[0007] AU B2 LR BIBOR 77 S SEBLE -

[0008]  — it T AL A B R A ) 52 il S L 46 T v e LR IR P SRS ERI -
[0000] (1) TAEA SR & il b & AR 1 S 45

[0010]  HY 1| AR AR ZEHUAT B (Bacillus licheniformis) Ak 5L 2E AT B (Bacillus
subtilis) FRIRZFHIFTE (Bacillus circulans) 25 JR R FEA R (Paenibacillus lautus)
FIRRIEAT B (Lysinibacillus sphaericus), 73 A# A 2] 100 AR FriR LA R A& B
(R AR LB 35 7535 A il 18 B, TN TR R85 R I A5 7%, 35— ELEX 0. 5 4% I adh 11 v 43 7l F
PR AR FERRD IR, (HVRR A 5595 10-12h, 15 TR AP E A B KA TR R
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[o011]  (2) F¥ G2 WARA T

[0012]  XoJAf - WEREAT A R 28 VUK, BCE R 15 N B RE 7R 45, In NS5 95 88 J5 A IR AT =
FEZEVORK B, AR S5 K T TR g & 5 B 1 B 8 MM 2 e ik f 7 e v & JF, TEIR B 97
10-12h, B2 WA E G P T IR

[0013]  (3) REFGERIEEGTE -

[0014] X R PEMEREAT A R 28 VK IR, B0 B R R BE PN )35 R 288, I N5 3R 88 5 A kAT
JEZRKE, B Tk 2 A B A M R R E B RS 18, WFTIR P15 B Fh 22 R R,
fEIRIEFE 10-12h, 3534 R A HI5.

[0015] kB IR (1) PHIAR ZFEHM B (Bacillus licheniformis) JifA LB B3R (1L
AR/ IR 30 v AR IR 10 b0 BERE b be  EUALEY 10 s R — S 2 v, pH IR
7.5-8. 0 ], FH i 28V K

[oo16] P BB (1) WAL ZEMAT B (Bacillus subtilis) yK LB 52350 (1L 2518
KPR AR 10 v BERE 5 S SUALEN 10 bo IR S8 2 e IR R 2.5 v, pH A
7.5-8. 0 Z [A], I R 28V K

[0017]  PrikBER (1) HIRZFMATE (Bacillus circulans) AR LB B3R5 (11 7518
KAl s AR 10 ve B EE 5 5o & UALHY 10 v, pH 4 7. 5-8. 0 28], F is R 287K A
[0018]  JITikBIR (1) PRSI f# R (Paenibacillus lautus) VA& LB B:gR3th (1L 7%
TRZK TR L R 10 be IR 5 be UL 10 B TR 3 e M-LK AR ER 8 ve, pH &
7.5-8.0 Z [A], e R 28 VK o

[0019] PR (1) R AT E (Lysinibacillus sphaericus) ¥k LB 5575554 R IE
FEB T FH B LB 35955508 < 1L 2848 /K iR 8r R 10 3o 8% EE 5 v ALHh 10 v, pH AR
7.5-8.0 Z [0, FH & R 7257 KR -

[0020]  FTRACER (1) A oA R BB BECR T 1.0 X 10%cfu/ml .

[0021] PR ER (2) A R 287K B A HE ITEFL R FE 0. 102MPa, I [R] 24 30-40min,
WK 37°C,

[0022]  FTiRIEER (2) ARl FREN REZREE N 5L KA N 25 WA A EERE 12,5 S AIA
14l 25 B,

[0023]  FTiRZCER (2) w3 7 (a) A S 4R A B 428 i) pH 7E 7. 5-8. 0 22 [A], DO $%= il 7F: 5mg/
LELE,

[0024]  FTIRPER (3) F A 2V OK B A HR HIE L 27 FE 0. 102MPa, I [R] 24 30-40min,
R 37TC,

[0025]  FTIACER (3) H IR EEGREN BT RIS 501 KN 250 554 F IERE 125 s filE
1Al 250 i,

[0026]  FTiRER (3) rh i3 7 () FH S 48008 428 ) pH 75 7. 5-8. 0 22 [A], DO #% il 7F: 5mg/
LELE,

[0027] PRk BB (3) h AR Bl LA X 4% Mg 18 FAT & R 28 VKB, S B
0. 102MPa, I [E] 4 30-40min.

[0028] A W JIT il £ 1A AR ) 526 R, AE 8 N KA S, P i FH ER) B Rl 16 D 6 4 il 4
N
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[0029]  HuAC ZEFIATH (Bacillus licheniformis) :REME WAL HH 2R (1 JFUA B RVS5 4, 5 %%
FEAAC B R AL 2 T4 B (COD) , IF HAA RIFHI R A EBECR, FFReME I /K A sh ) S0 1+
() A= AR B

[0030] AL ZEFIFFE (Bacillus subtilis) :BERETHFEK P AN, v IR A 2 PR
AR AR Eh B FIAH IR Eh 80 4R /K AR 1) pH {E

[0031]  FIRZEFIAT I (Bacillus circulans) :BEME /ML (i B 2 M, FRA K P HL
Vo, AR RASAAER , Re 2 bRk b B BRTE 344«

[0032]  BJRMEFEAME R (Paenibacillus lautus) :HEMS & —VEHb PR A 5 JF RS, MM B ZK
ARG FE R B B8 K A Bt sl 2 B RS

[0033]  HRJEATE (Lysinibacillus sphaericus) :BEWAA UPFAKIK H A AL G000 &

=

H,

[0034] AR B G AR A < AR B AN [RIRE I 1 B e 23 3 355 A5 B AP T RE 72, S
BN Fe B KB P R — B R R A 1 5. I 7 A5 R 78 0 AR K 7EA
BRAR &5 BRI RO RO 4 R 5 55 i A . b B o) 2% 0 sk A2 400 524 Tl 55 N FH 380 8 2 1
N TAESREBZ 15 AR 5, 25 WP e 7 LR PR [RVE R, AT BE A 2P AR K i
COD VA AL R A S &

BRXHEA R

[0035] DL R & sciifsl, XA & B A — 22 Ut i

[0036]  — FAW) A IR A

[0037] (1) $AEM B A w5 & BM R 73 SR £

[0038] a4 ZE AT B (Bacillus licheniformis) Bl 7 35 75 W il 4% 55 — H 4 b
HU 10w 1 A< ZE#04F B (Bacillus licheniformis) H 4% i i 8 A 3 Iml ¥ 14 LB 3%
FEF T, N 3T CHEIR 32 R 1, 200 /min I 72 85 7%, 85 — H B FEL500 0 1 &k B i
3| 50ml AR FEIEFN TR, 37°C, 2001 /min FE B85 FR 12 /NI, 15 B HLAC 25 AT R B %L
= 1. 0X 10°cfu/ml (PP FHEFRM . FTIRIMAR LB R5 7R3 0 < 1L 2800 K N4 s 30 5. g
AN 10 v WERE 5 b FUALEY 10 SORIRERE S0 2 v, pHIH A 7. 5-8. 0 Z[A), s He 2%
[0039] b AL ELZEFIT B (Bacillus subtilis) FP-FREFRMH & B5FR 7 VAR AT IR HAC 2
PO 1 1R85 75 07 %, AHL AT B 7R 250 AR o A SCZEFRAT B AT LB BE 3500 1L 281K A
DO R A 10 7 B RE S T AU 10 T B RE T AU 2 TR AR R Rk 2. 5 7, pHIE & 7. 5-8. 0
Z 18], R R 27K R o

[0040]  c FRRZFFAT R (Bacillus circulans) PP REaRiEH & 5557 5 VL R T HAK
2RI T 8 75 72, AH BT B 2R T AN [E] o PR ZEFRAT B BT G LB BSR4 < 1L 2548
AKHNBEEER AR 10 5o FERE 5 7 AN 10 53, pH I 2 7. 5-8. 0 2 [8], H i IR 28V K B
[0041]  d.E&JRJKPFAAEB (Paenibacillus lautus) FpFRE IR 3575 vk R AT Hy
A ZEFRAT R 5 5 712 AR RS R M AN R o o i e PR A 1T I FH I LB 5928 0 1L 7%
PR TP R IR 10 5 RE 5 7 RN 10 T BRI 3 s I-bK R R AL 8 v, pH A
7.5-8.0 2 ], & R 25V K
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[0042] e WA (Lysinibacillus sphaericus) Fh 7557845 3575 7[R piiA #H
A ZEARAT R 5 5 7512 AR RS R M ARl ARTEAT BT IR LB 5 7R <11 Z8180K
HOINE R A 10 55 B RE 5 7 AL AN 10 55, pH A 7. 5-8. 0 2 A i IR 28V K B
[0043] | B iR H 28V ORI A5 F 2 < LR T 0. 102MPa, I [A) 2 30—-40min.

[0044]  (2) PhvGi 2 AR AR -

[0045] a5 — H AKX 5L A FREEAT B (R 787K, 0. 102MPa) 40 43Bh - fic il
THEN IR IR IR R G AT S0 (R 28V KIA, 0. 102MPa) 40 43 8h. Pk ()35 72 2%
A 5L KA 25 FOAR A G BERE 12. 5 S R AALEN 25 T,

[0046] b &5 — H W b of 85 F8 47 /) 50ml b A< ZE f A B (Bacillus licheniformis)
T 55 W 50m] JE K ZF AT B (Bacillusnealsonii) Ft ¥ 1% 7% . 50m1 % J& i B4 At B
(Paenibacillus lautus) FF 732 F5% . 50ml R E (Pseudomonas chloritidismutans)
¥ B R 50m] BRIEFTE (Lysinibacillus sphaericus) F 5572 RAE LB 41 T #
FhEN 1 HE A, BEFENLEETE 200r /min, 37 CHEHETZE 12 /), HR F S A AL B 42 ) pH 78
8.0 /24, DO ¥ ifil4F 5mg/L LA [

[0047]  (3) RPEGERIEREFE -

[0048] a5 — H FRXS 50L KREFHEAT I (M 287K, 0. 102MPa) 40 434 | i il
FREPI IR 25 S0 (B R 2SR KB, 0. 102MPa) 40 43 8h. FTiR (R85 25 501 7K
250 o4 RIE , BEBE 125 o A4 el 250 58,

[0040] b\ EE = HBEFATNBME BTSN (SHEZEVTKE, 0. 102MPa) 40 738,

[0050] ¢ g ol 7~ G 1 VT R0 o R VY O PN P ) 2 5 1 B R IR R E PN B T A T 4 U AE
200r/min /oAy, 3T°CHiFE 2D 12 /8t o o) S 845 i pH £ 7. 5-8. 0, DO # il 7F 5mg/
L CL o B i A 7 REEATIE U 2500 S5V, MERS T —IRIG R

[0051]  d. &5 = H M FISCEE R, 25 FH o

[0052] AR A R I Y S A1)

[0053] bl il & A AR N AN TR 7K A b, 00 st ZK A K T e

[0054]  Sjifs] 1

[0055] ¥4k imlTE 7K AR K

[00561 N 1 J5 377K VKA, B HTE 10 ASRAE s (19 T35 K Bdabr 23 34 <CoD
k1 178. 25mg/L, ME N 14. 89mg/L, & A K 10. 31mg/L, S 6. 795mg/L.

[0057] i FH J5¥2 4% B8 Sppm IR SRS J5 2K AR IRV, A 3 K, R 1 IR UG REA
— I, AIKAEIL 6 1K

[0058] A4 &5 R - — A H G 76 [FIFE R AL s HOKEE, W 197 33 K B4 b 43 il 24 <CoD
34.95mg/L, [EAE T 80.4% s B M 2. 21mg/L, A T 85.2% ;&% N 1. 3Tmg/L, (AL T
86.7% ;M 1. 352mg/L, BFK T 80. 1% . FTIl/KAAKFEFRIEA LT V K bRy BRAL .

[0059]  SEjifsl 2

[0060]  H+ALIBIVAZK AAZK

[0061] N T 5 J5 375 K45 VKA, B HTEX 20 ASRAE s (9P 35K Bdebr 43 1l 24 <COD
k1 86. 70mg/L, S A M 5. 31mg/L, A A 3. 09mg/L, S 0. 773mg/L.

[0062] s FH /5¥Z: 4% M8 Sppm IR RS Jo A KRRV, A 3 R, R 1 IR UG &R

7
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IR, BRI 6 K.

[0063] XA &5 R« — A H J5 A8 FFE R AL RUEBUKEE, P 27K Bida #5434 :C0D 4
15. 70mg/L, FEAK T 81.9% ; S & A 1. 24mg/L, FEAK T 76.7% ;2 %M 0. 89mg/L, FEAL T
T1.2% ;50 0. 170mg/L, BRAK T 78% , Tl /K ARFEFR MK T TV K bR FRAE

[oo64]  SZJffs] 3

[0065] 7§k 5t UK 747K i

[oo66] AV FH T /N X Py soOW K A, YR HITH 3 AN SR S )1 7K B4 b 43 3l 2Ry <COD Ay
50. 50mg/L, S BN 4. 95mg/L, 2 &N 2. 89mg/L, Ft 0. 866mg/L.

[0067]  A# FH J5vZ: :#% M Sppm M BERR RS Ji A /K PR IR VA, SEH] 3 R, BER 1 IR LAJAEFR
— IR, AR 6 IR

[oo68] XIS 45 R« — A H J5 78 FIFE R AT AL HUKFE, P X 7K BT d6 #5437 A :C0D 24
8.78mg/L, FEAK T 82.6% ; & A 0.59mg/L, BFEAK T 88.1% ;2 %A N4 0. 32mg/L, FFIK T
88.9% ik 0. 15mg/L, FRAK T 82. 7% , ATl AKAKFEAR IR T 11T /K PRUERR(E




