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W OE. ARSI A BE S AR B — AR SO A R HUIE K BETA ). KR R B & A B S R Ik AT
W, RETAADRAR LR R R TI A R4 44 - S M =18:7:25, AEL&MAwe pH 7.0 32REBE
30 °C 3SRt IE 7d. 348 5%, &K & 40%. 12 K BERT A Am 3% PEGG6000 Fv 5%ukif 80 T T/ An 5% % J A% B2 40 Fo
5% (NHy) 2SOy Bf, 8K BEJG dm 4 B A), Ry B 45 B KT 25, #1 A 5L A BHE KB & LA e L BEE
7, 44 F (CMC) By BiE 5 A 1247.3 Ulg, P G BE6 85 ) A 216.5 Ulg, o~ Bt B3% 1 8 21.9 U/g H,S
FFe A 58.7% NH; A 63.1%. AREHHA 7.86x 107 g R E A 10525, &FiFEA 40.7%. 2 HRFH
73 KRR BAEH 0.99%, £BEA 1AR, AAALRSTREAREE. A EHIERENZEA N BAKXR AL A ZE
FMERE, JE B AR, SIS R AT LAF A CAAIEH ) (NY/T 525—2021) 3 RIGAF& K. BHR A A A
B BEE A A A TR BB ZARE (RABMAESAF ) (GB 20287—2006) F #5-2K , K 5HMLF R AR5 40
K, AL 22 B AR B A B & A A AU, R R R T L.

KR Zovhikl; WAV, KEEER; ZEIR8H; M

hE4#S . TS201.3;TS209;S144.1 MHERFRRERD: A XERE: 1672-6510(2022) 06-0018-09

Optimization of Preparation Technology of Fermentation
Agent of Bio-Organic Fertilizer
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Abstract: A kind of water-dispersible bio-organic fertilizer fermentation agent was developed by fermenting multiple auxil-
iaries with complex functional bacteria. Single factor and orthogonal experiments were used for optimization, and the opti-
mal quality ratio of the fermentation substrate of the composite functional bacteria was determined as wheat bran : rice
bran : soybean meal = 18 : 7 : 25,and the fermentation conditions were initial pH 7.0, incubation temperature 30 'C,
incubation time 7 d, inoculation amount 5% , and water content 40% . The addition of 3% PEG6000 and 5% Tween 80 before
fermentation and 5% sodium polyphosphate and 5% (NH,),SO, before drying resulted in better water dispersion and higher
enzyme activity levels than the addition of the four additives after fermentation. With a 5 L fermenter to amplify and prepare
fermentation agent of bio-organic fertilizer, the enzyme activity of carboxymethyl cellulose (CMC) enzyme was 1247.3 U/g,
neutral protease enzyme activity was 216.5 U/g, o~amylase enzyme activity was 21.9 U/g, H,S removal rate was 58.7% ,
NH; removal rate was 63.1% , effective live bacterial count was 7.86 x 10° g™', wetting time was 105.2 s, suspension rate was
40.7% , the number of dispersion was 7.3 times, water dispersion dosage was 0.99% , and there was no significant loss of
active ingredients of the bacterium for 1 month of storage at room temperature. The decomposing effect of the fungus was
evaluated by soybean meal composting. The composting products with the fungus were more thoroughly decomposed, and

all indexes met the technical index requirements of the agricultural industry standard of organic fertilizer (NY/T 525—2021) .
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The developed bio-organic fertilizer fermenting bacterium is in line with and better than the national standard for agricultural

microbial bacterium (GB 20287—2006) in China, with good water dispersion and long shelf life of the finished product,

which can be used for large-scale treatment of solid waste to make bio-organic fertilizer and has a broad application prospect.

Key words: multiple auxiliaries; bio-organic fertilizer; fermenter; compound functional bacteria; composting

bifi 5 A b AL EFR B HEE , b A ™ (1)
PR EAR W (A oy YR B TE R
220 B it ™ A T RS . ZERE R PR
FEef, BATE R & ERL B TR A AN 784
JEE AR S I R, 1 A D REAE B BB AT P
FIVEHTF BARY RS, & e Y £ 5N
Tyl AR, HAT S s e E RS, (R
BRI PRI 5 T8 0 VR BT HOTR &2 A TR

AT, B P B R E AR R A R R (37 C) 7
BRI LA 4 R (CMO) BERYBERS J1fe il 5289 U/g).
FHOME T RS EAE A ISR, LY K
(G 11k 75.36 Ulg. ARFFR e, MEvA T X e
FHEA B RCR , B S I E AR, 2T
=PI S 80 Ulg By M IR A B A= H
FEAHLAE, AT LABH 2 5 = A HLIE A 8 TR 48 b S A 3K
TR B HAE O TR IR A T 2T 4 R A TR A
A25-3 IR b b 7 FR TP B A At R B ) i i 44
AT, o~ TR J1o0 47.89 Ulg, AT AT RL
PR IR R TR, R RS, R R Rk
RS TES 7 L BRAR A | S TR 0 AR A7 ), A
Y VLS % B F BRI AK 1 552 TR (Streptomyces  albo-
flavus) TD-1 5 A 28 H BRI A A eE Y
KR, AL K B A AN Z U RHEL L , 15 2 BT 148
o B [ AS R T, AR R RIS A AN TR BA, 28 SL
REEHEROR , BFEHESE — R BUK 3 Bk AL A AR
KB RH & T2, AT BB HE B4R it —Fh T
SERAE YA WU & R 7.

1 FRS

1.1 &
L1l @A 5 JRH

B EE RS I8 (Streptomyces alboflavus) TD-1 |, A #
2ERUAT B (Bacillus subtilis) KC1 | fift JE H3 25 L FF B
(Bacillus amyloliquefaciens) SY07 . ZLER #T IH (Lacto-
bacillus) RS1 | &6 K% (Trichoderma viride) LM1 4
RS E AR R, T AR TR F19, K
I e P2 R AT MILAE v 20 B 0 2. T v Ok 2T 4 2R i
P XWS2 ML XNT ERSLATE YN fifb &

IHEBE HS1 LS HS2 M IESIEHENE
W B0 Gk, PR B (Saccharomyces  cere-
visiae) NJ1 M\ 2 BRI B3 40 8 i .

FER SRR, B SRR R A PRA
B, KRBT B2 w5 MR, H B il E
YIRHE A BRIl 5 54 HENE A& e i 51, T e R ik
A BRAF].

112 &KAHNE

3, 5- iRk IR (DNS) , K H BAERHL &
JR A BR A ] = SRR B4 (STPP) | AR Jit 2 i iR 4
(CLF) , Kt ILRAL TRHE A BRA Al 52 H SL e 4
2, Rt A A TAHRAE BEE . e
240 (SDS) . B Z % 6000 (PEG6000) | + — b
TR £l (SDBS) A% , Jb R 35 A vl 5 1 SR AN
(SA) , iz sipkifiil 2wl ; N =l ikl 80, Kt
FRBHER A FRAA F] 5 Hofth i FGR134 k[ 7= 43 b 4l
A

Allegra X-30 % & 2053 201, 5 E Beckman
/N#] 5 Infinite M200 PRO BUEFRAY, Fiit Tecan 2%
7l ; Seven Easy PR T, HFFr#h—F0H 2404 (1
1) A BR A ).

1.1.3 #5454

FB R FREE (/L) : A 5, HHE 10, NaCl
5, JREFL R 30, pH 7.0 ~ 7.2.

H,S G FRHE (g/L) « #i%HE 5.0, K.HPO, 0.5,
KNO; 1.0, MgCl, 0.5, NaCl 0.5, NH4Cl 0.5, Na,CO;
1.0, FeCl, 0.01. 7ERSAT 50 mL %1555 250 mL =
FRHCE 1 4 10mL B0, BO0EHImA 3mL
25% H,SO4 1 1 g FeS, FT7=4: HS.

TCHLER K% #: % (g/L) : KH,PO, 1.0, NaCl 0.5,
MgSO0, 0.5, CaCl, 0.1, FeSO, 0.01, CoCl, 0.01.

DL 3G FREE KR 56452 121 “CKTE 20 min.

1.2 XWHE
1.2.1 % UHH B AR B T8 it

VEH G Bk | R RIS | AERE (RE50) L SkiL S
FRARL, Ry i Je LA IS S5 R el 12 1 VBRE L
(C/N) 2y 25 WAL L (3 1).

¥ 100 g FEFEE T 500 mL =R, dmcHL
R AT E KRR 40% ~ 50% , 121 ‘CKH



20 -

20 min. K EFEIL SRR B4 H IR TR R
XWS2.F19,XN1,YN3 HS1 . HS2.KC1.,SY07 %4
Z LB 3R LM1 #4E PDB K3 NJ1
T A R R AL RST BB IR B,
TD-1 S5 TD-1 Mg i, mdkss
FRZEXTHOA 80% ), M I AT HIHH LI, #E
Wl NIT 2 SYO7 : TD-1 : XWS2 : F19 : XN1 :
YN3 : HSI : HS2 : LM1 : KC1 : RS1=3:3 :1:
l:1:1:1:1:1:1:1:1,BEGEEIREHE
W BHRATRLL 10% MHEEFP SR 2 R LT I,
30 CREE 7d, BREFE 1 K, BiIkZ53e, ME CMC
fifg . FR AR I . o TE A ES .

x1 BESEABERRHATR
Tab.1 Program for solid-state fermentation substrate
preparation
%' L)
1 AR - R BRI SOH
FEK : BRESE - FRE (F5S)

it b
10 : 18.75 : 21.25 : 50

) T 26 :12:12:50
A
5 HHk El*fﬁmiz*}?(*ﬁﬁ) : 10:19:21:50

A+ TR ¢ HERESS - T
(7% + TH
S A REURZD - T
6 AR - MRS

14:11:14:11:50

24 :26:50
27 :23:50

1.2.2 AAE AR CIN o 52

W T 645 2] 1 7= TS 1S R RS R L C/N
4 15.20.25.30,35 SEHTAEE LG L EE. WE CMC
Wi, PV I . o-TE A TR RS .
1.2.3 AR BEFAARA

TE 2SR e ST mt I, A i 2 e AR A
FAILER e N R LI IX A, 208 L6 (4) IER
RV RWESEL, WEWILG pH(5.6.7.8) JEFRIRE
(25.30.35.40 °C) \JiFmE (5.7.9.11d) \ BFh i
(5% . 10% . 15% . 20%) . ¥ 4 % 7K % (40% | 50% .
60% . 70% ) 4T IEAC S B AR AR [ A8 R T 25 A1
1.2.4  R5HOHEB A ik L R R 2 69 5 2

W T B0 3% IR 1) (SDS . PEG6000 |
SDBS) i 2 A BB b, AR R AFER
BEE AP RE, FESOXTEAE T 40 CHRTZE &K
g 15% , # IR FE ZARME (GB/T 1600—2001) #4757 7K 3
TN A 5 P20 o A AR AL AR Ay, e R R
#HE (GB/T 5451—2001) {0l 5 T8 {6 (1] 9] 2 e Y 7 %
Tt (1% 3% 5% ), i TR Fh 2 A &

TE 5 AT R A R W b WS T 4y E R

AEHEAREEE H378 Foll

(CMC. CLF . STPP) , Jy ik [w) ¥ 1 551 1) S 3 7 1%, 4%
HE [ A7 7E (GB/T 14825—2006) i 5E 72, B2 4%
ORI K T

FESATRNR A | A3 HGR I R B L, SN g
F (CaCly, (NH4) 2S04, SA) , J5 3k [R5 1 52 56
Jride, WA BRSO I SR R e R A,
1 A A TR AR 2 B o

FE S AR | 43RG | AR A0 0 2 )
I35 (P9 =8 ok 80 KHIA) | 5 1k W13 Y 371
SEBG T, B R AP R RS
125 3EBFEA@EHBAE R R BEYHh

Al 15 - 1 T 1 B A T DA e A R A R T
I, ¥ 3% PEG6000. 5% i 80 7E A& BERTHNIA,
5% STPP. 5% (NHy) ,SO4 TELBESG A, 73 BITE K 1
555 RFNES 7 RIURERET RS, M 3 ok ik it i T
161 KRS HCPEFR bR, 43 01 R F B s 4 SR i L 6
PRI B R I E BRI HoS ERRR
1 NH; ZBRR.
1.2.6 AW A HIEK B F #& T2 e K

KR BERTE ] 75% LBt A fl S L Kk
HA#E, O 8 2. Kklat i 100 g/500 mL
R R 1kg/5 L, BRI BRI T K B AL B,
KRR ET 1LSL EF S, IRk, 1
RS 1.2.3 1R AR BIFRIES ey
B SEIR R 1.2.5 75, K 500 mL =/ SL kK
e 2 T S IO A T HE 4. 2 BB ARME NY/T 798—
2004 { E AR i iR A Ak il o A
ROG B, FBBARAE GB 20287—2006 { 4 JHiMEY
B M pH.
1.2.7 A HURE R B T ) I AL 2 b e ) 52

W AYAPUE KR FITE 20 ~ 25 CHEIEAF
30 d, A B 7R H A A RS TR B | A SR T ) T ) B
BRIAVERE , DA A= WAa HILIE & 15 B 7 0 SR e 2k
1.2.8 A HUIe K BE T 7 6 8 40 IR R I IE

TSR FC AR R SR | TR | 5 45 OB ik A T
CHIMEAE, JHR C/N Ry 25 ¢ 1, H) 600g K. 150 g
GAE L 150 g FE5THT . 9 g TAEROMY. FREL 909 g IR G
BEEA 3L AL IRAE T, I AGE S ACKE HEE
YIRHETE , $2 L 0.5% IR N4 28 7). S Jels
AW HIUIE K 1 T R0 9 T K s i B
0.99% Y B 7, SR I 181 AMERE DAt v 5 X B4 5 4
P20 53570 S 1) HERE 0k o B AR R 5 4 HE A
PR A 0 A A 5 2 A AU 2 TR TR R A A T i o, )
PIKFERE 60%, BIHEAS], HE KL
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KN TR AR, AL AL SRS R | I
BT 30 ClHEESEFRAM D, ABE I (50 °C) Fi %
2d BME 1 W, HEACERISE R T B RVENME, £l
FERAIAERE 10d A4, WA 8 22, TE RIS
40 R 5E HERE 55T, HehRIE NY/T 525—2021 (A HL
NERE Y PEMIZAE P04 HLAE K B2 TR 790 2 BERICR.

1.3 KEEEESTEMNEFE
1.3.1 CMC 8oy B & F1 ) &

FREC10.0 g AR, I AZEA 100 mL Z&18H /K
PEESERAY S00mL =R, #E 20 min, 180 r/min
P%% 30min, 4000 r/min #.L> 10 min, FiE I
BT , R JH DNS 3:35E CMC i1 7 i iR 7.

132 YRGB EEE N E

M8 GB/T 23527—2009 (& FAREHIF ) FrEk
Py s P 1 A TS
133 o Bt B s J1m 2

FREL 1.0 g RBRBEFIE TR, iInAZ5 A
fEREFD 2 mL ZEIRK , BRES 510K, M5 BIA B .08
Hr, 6 mL ZE 1R K 43 UK 5% 8 T BRI 5 B
. RIGRAEZE TSR 15 min, £/ 2 min $i
1 ¥ ;4000r/min 2.0 10 min, ¥ b5 WA A
100 mL Z5 i, Iz KE R B2, #2257, Bl
TEMS IR . K] DNS YR E o-3e kS i R 7.
1.4 BRI EMIEERNEF E
1.4.1 mhRpaetE

7 RN AT BB AE R W R AN RAUR, 1
B 2 MEAXEA, m4h CK1LCK2. CKI AT
NH; #8256 H,S s i 32 5L PR i v
FI L BINANE R R ASURL, CK2 WA IR PIRP R 5
SRRl I 1A BN U R W N S R 5 Sl e
TR 5% % 5 Hh S i B R AN AR R R AR . i B X
(1) M () 4 HEHE NHy £BR% (1) Ml HS KBk
F(r).

G -(G,-G
q:MXWO% (1)
G, +G,
G,-(G,-G
G:Mxloo% (2)
G, +G,

AH:G .G Gy 0 CKI1 4. 556040 . CK2 4
NH; B, mg/L; Gy Gs. Gs 435 CK1 4, 5256
2 CK2 41 H,S Bl , mg/L.
142 AREAHRALEEEILTE

iz B2 (3) A=K (4) 43 3 BOE AL (n,, ) 1
W26k fe A A AT 2% ()

XkV

:leo (3)
X x ATV EG o OTRRAEEG v ik
REARTR, mL; v, R EBIIA &, mL; m, WA
Fiit, g

m

r="%100% (4)
n
K non 9IS 30d B B A S0 H

#, g
143 @wFFenE

W RHEREAE L S R B KR BT R AR RRLE 1 -
10 84,30 °C . 180 t/min #%¥% 30min, 10000 r/min
B0 10min, F 0.45 um JEAREUE. A HL SR80 ¢
IEW T (o).
144 #% C/N : #14 C/N #4nl 2

S (TOC) & it = A ML & it/1.732. SVA(TN)
T IR HoSO, TH AR PG E ZEME . A LR & &
Z M NY/T 525—2021 CAPUERL) rhEEs R 75 ot
P E.
1.4.5 AT & FFaaegm g

Fl 7 & ZE 48 80 (GD) #% B AR fE NY/T 525—2021
CHHLIEEL) E.
1.5 HELEBESHH

izl SPSS 22.0 #FATHLK R 5 225347 (one-way
ANOVA) , 454 X84 (Duncan) [VE #1725 5 5 5 1
Rrg, 25 R 5o R SR RS R R RO 22 7
#(P<0.05).

2 ZER59H
21 EYEHNREBRETESEBRERNGE
I35 25 242 T2 R T K A R AT RS 7 00 5 4 51 L35 2.
#2 EAEBERKRENEEE T

Tab.2 Enzyme activity of solid-state fermentation sub-
strate hydrolase

S WTE 11/ (U-g™)
SR .
CMC [if§ R o-VERTi

1 190.97 + 15.64° 82.59 + 7.14° —
2 644.65 + 43.82¢ 41.41 £3.69° —
3 320.63 + 33.46° 39.38 +5.12° —
4 280.17 £21.75° 4.73 +0.88° 4.48 £ 0.25
5 1276.54 + 78.66° 124.68 £9.68¢  21.42+1.74°
6 100.10 +9.32° 82.2+6.81° 3.21+0.36

B ARR TV g TRURE Y 2L K i Tl B0 R ) A
K. BESRBRIE I S AT KR HURY, AT e o



e DD .

K B 7% , A HAFLAs ) rh R et KB, 29l 62
AW A TN B TR R IR Rk, ML 4T 445
215y B R AL AL A 2 DU B R R BT T
Fror. IR, 3 FH 22 AR AR R B IR, SR LA

22 EIFEAEER C/NHITHE
A2k RERE | SR A AL LU W3R 3.

F=3 ZH. BE. SHHEBERILSG)
Tab.3 Fermentation substrate ratio of wheat bran , rice
bran and soybean meal

C/N FER% ek (Fioe) /% THI%
15 47 3 50
20 36 14 50
25 24 26 50
30 14 36 50
35 3 47 50

AR /N T [T 38 e T 5 J3 7 fe T P T 7 0 485 2R
x5

Tab.5 Orthogonal optimization of solid-state fermentation conditions

FAMBREEE $37% Hew

WLZE 4. Y014 C/N Ny 25 B, CMC BRI E 2 1 il
(IR 1 4980 T AR5 C/N 2 20 1, CMC il
o-TERY BRI B J1 8% s O/N o 30 I, FPork o P
(RS 1t LA 518, BRI C/N 2R 20.

%4 7E CNTESEEEFRKBHENEEN

Tab.4 Enzyme activity of solid-state fermentation sub-
strate hydrolase under different C/N

C/N fitHi% 41/ (U-g")
CMC [i§ k2 o-VER
15 1320.1 + 183.4° 200.1 £ 18.8° 18.6+1.6°
20 1778.6 +109.2° 1543 £12.9° 29.9+2.1°
25 1253.4+176.4° 1124+ 6.7 6.0 0.8
30 1668.1 + 144.3" 226.9 £19.1° 13.5+1.2°
35 1383.5+210.9" 1612 +14.3° 8.5+0.8"

23 BESKRBFHEZML

MG D R S IR 5 2R, LUK A i 1) 15 ) R 4
i, AUAERIER pH(A) (HESRIEE (B) | B3R TE] (C) |
i (D) &K (B) KA, AR LK 5.

BEERBEFGEZMAL

S e figih 1/ (U-g™)
B4 pH FIRLEE/C FiFRIfEl/d i ) KA CMC i PR o-TER i

1 5 25 5 5 40 1485.4 135.1 24.5
2 5 30 7 10 50 1 480.7 182.7 29.1
3 5 35 9 15 60 1436.6 158.3 21.7
4 5 40 11 20 70 13423 104.3 25.8
5 6 25 7 15 70 1746.0 142.7 31.2
6 6 30 5 20 60 18543 201.1 28.8
7 6 35 11 5 50 1791.6 165.1 30.5
8 6 40 9 10 40 1536.6 127.2 27.4
9 7 25 9 20 50 1632.7 139.7 18.7
10 7 30 11 15 40 1975.1 207.4 27.6
11 7 35 5 10 70 1773.6 161.2 324
12 7 40 7 5 60 1580.7 131.0 36.1
13 8 25 11 10 60 997.4 135.1 20.3
14 8 30 9 5 70 1356.3 191.3 34.6
15 8 35 7 20 40 1133.8 159.3 334
16 8 40 5 15 50 940.5 126.5 30.4
ki 1436.3 1460.4 15135 15535 15327

ks 1732.1 1 666.6 14853 1442.1 1461.4

ks 1740.5 15339 1490.6 1524.6 14623

k4 1102.0 1350.0 1521.6 1490.8 1554.6

R 638.5 316.6 36.3 111.4 93.2

ki 145.1 138.2 156.0 155.6 157.2

5 159.0 195.6 154.0 151.6 153.5

ks 159.8 161.0 154.1 158.7 156.4

ks 153.1 122.3 153.0 151.1 149.9

R 14.7 73.4 3.0 7.6 7.4

ki 253 23.7 29.0 314 28.2

2 29.5 30.0 325 27.3 27.2

ks 28.7 29.5 25.6 27.7 26.7

ks 29.7 29.9 26.1 26.7 31.0

R 4.4 6.4 6.9 4.8 4.3
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77 CMC g PRSI . o JE Ry Bl i e R R T
M 58 AsBaCaDiEy | A3B,CiD;E; . AyByCoDiE,.
EFHIE, e mERBERM N TR AsB.CODE,
RI: W14 pH 7.0 B5FRIEE 30 °C | 53RWITE] 7 d. 2% Fh
5% KR 40%. DA RS TIRE, CMC i,
HPE R . o TE R B I TS 04 i 1878.6 .
203.8.,37.0 Ulg, BB ikiaE il fy.

2.4 Ko EUMEBFIRTEE

X [ 785 e T R o i Y 1) PSR A R A

i, AN 1 FR.

140
o 120F
=
=
= 100F
80 |
60 2 2
SDS  SDBS PEG6000 *fM441
Bl
(a) TN
§
]
%
S
=
&

(c) A
El1 ESEEBERIERR 28 BRI R EE
Fig.1 Screening of wetting agent, dispersant and disinte-
grating agent for solid fermentation substrate

1) 3 P 170 % sk o 4 A 0 BRI AR 10 T
A 23 AR T i 9 790 28 50 58 o 2 A AL S T A 1)
HERATAE N[5 IR IR L S T BRI €2 % SO
1(a) s 3 Fofrid 186 550 A9 2 0 LA 22 I8 o 7910 )47

TEEFIE]. 43EHL PEG6000 iRt , 4= ¥4 HLAE
2 TR TR 791 14D S s 1]

I BRI 2 PR e TR 791 P e e RO R B,
TR K At . /1 (o) S LA K L T
IRNNAS 6] 43 BRI (R B i 2R A3 IR o AR B 1 R 1%
PR STPP B, TR BT R & = T A4 (P<
0.05).

SR ECH RN E T A , BRRE K A i A 43
PR R EO R R, B 1 (o) B R as
AT AR A B B, 25 SR, (NHY) S04 1E N
JR A B A3 BOR B /D, WO A 711326 T (NH.) 2SO,

16 40 CHEFEF, Mg 3 Ffdrsn] (8 =@, ki
80 KIIAF) Xof T 791 K fige B TS g LR APPE T, A5 2R
B2 Fis. Mk AW = EER, CMC g B S 718
1377.2U/g, CMC [l RS 7138 i e 24k At
1 80 Hf, CMC RS o 5 A AP ORAP AR Homg
i, TR EMZER (P=0.05), (HitiR 80 4Ptk
1 i 11 o T o T 1) Bl S 0 3 Ry e, A AR R v
P B TG A 8 TR o UE R I 1) G ) 22 5 B
(P<<0.05). Zi&75 &, 1 Ak & 73RS PE A kil
80 1A 1A 7.

1600 - — 40
»A b N CMCT =
w 15001 o v PHEERAM] 55
2 EELE 35 5
2 qa00f = boe a-lEBE <
= R 7 B
= 1300 = 130
= & =
2 1200} 2 =
2 & 425 =
g 10t ‘ =
= il 120 22
2 1000t # "
| ¥ s

900 b—1 — 1
=g 80 Wiks Xif B4
iRl

2 BESZEBEFRIMAERPFEKEENEEN
Fig. 2 Hydrolytic enzyme activity of solid-state fermen-
tation substrate with different protective agents

2.5 KOEMENFIAENHE

Bl 3] P R 1 PR DR R S 2 SR L 6. ik 6 1]
B B 3% PEG6000 ., 5% STPP ., 5% (NH,) ,SO,
B, KA AR e, BAR T 5 B AR A, (B
19% il 80 B B 741 0 Hh M B 1 1) T TS ) I
CMC IS 15 5% 80 AHZEEL I, Ty
i 80 AN 5%.
26 FEFREBUEFIEBFINEFELZBEREEN

A

BiFlH PEG6000 FtiE 80 MR B TGtk
I, K3 WA BRI FE R BERTASIN, BRI 5d.7d,
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BT 5 1 25 WA B & 1% 1 791 25 i b T 45 2R L 3%
7. 5 2.5 ih CMC BFRBETE J1AH L, JE B 7R IE
PN BE NN L 5T & R AR , A= AT HILIE & e TR 500 &
7 d P K SRR BERG  Ba m F RE 5d(P<<0.05).
B HoS 20 B HS1 A HS2 Al A3 Fk HoS, I
EAAETR YN3 FOASfLAI T XNT AT NH; A%
AR T, R 7d SFREYIE HLS
FEBRFS LR Sd MEAE BEMEES (P<0.05),

FAMBREEE $37% Hew

P4 NH; 2R3 5K 2 5 A B3 (P=0.05).

R TE VAN NI 8 - T 35 590 (T 25 % B 500 o
TSR LR 8. KBRS IR B 1R S LA ]
TE— R IR SRR TS 1K, Rk
ARG RS ATk 267.8 Ulg, 5 kB R o ndE e
FRIETER (CK 4D MRS T 95.8%, IRl ek
FRYIR HaS W, (A RACR T2 I A= 048 HLAE &
PR BRI NH s IR S 55 K i

*x6 BFIA=EMIHE
Tab. 6 Screening of the dosage of auxiliaries
Bl PEG6000 STPP & ¥ (NH,)»SO,4 g% 41/ (U-g™)
FH % HERAIn I /% II BB CMC i} HbE R o-TER G
1 120.0 + 5.6° 44.6+1.8° 7.0+ 1.0° 1132.9+£108.2° 189.2 +20.1° 28.0 £1.9%
3 86.0 + 4.8° 48.5 £2.4% 7.0+ 0.0° 12449 = 111.7° 139.0 + 7.5° 255+1.4°
5 113.0 +6.6" 50.0 +2.2° 6.5+0.5" 1625.4+131.8 136.8 + 6.6" 28.7+1.7°
F7 EBTFREFTUEFIZEEFIXLZEHEZENZN
Tab.7 Effects of non-ionic surfactants on fermentation process
i — BENUE) — N et BaREm S BORORK
Al /d CMC i rh R G o-TER T LBRE EBRE%
5 841.7 £ 58.7° 125.8 + 8.6* 173£15  61.9x3.7°  60.8+4.9 80.1+5.2° 48 +0.8° 6.3 +2.0°
7 1688.4+128.4° 267.8 +14.5° 29.1+1.8° 73.8+4.2° 66.6 + 6.3 85.8 + 4.3 49.5 +0.9° 6.0+1.0°
: 8 AEBEAMIESFREFEEFNETRENZ N
Tab. 8 Effect of adding non-ionic surfactants before fermentation on the quality of microbial agents
o %‘iﬁ /;[j @é . g e RS RN SHOKEOK
T 1688.4+1284"  267.8+14.5 29.1+1.8 73.8 +4.2° 66.6 = 6.3 85.8 + 4.3 49.5+0.9" 6.0+1.0°
CK 1625.4+131.8° 136.8 + 6.6 29.1+1.7° 63.7 £2.9° 64.3 + 4.8° 86.0 + 4.8° 50.0 £2.2° 6.5+ 1.0°
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R I il 2 TR, WFSEHORG R b4k, 45
RULFE 9. TR T 7R 7 A I A TS 7 L 7K 3 b
RO ARGE BT =M RE, SL KR
WEATE™ CMC BERYBEE ) | PR s R S ) |
o-VERM BERY TS 1  HoS ERRE AT EE, 5

500mL — kB A BEHZES (P<0.05). Xik
B IR R AN 5 B S 3E5), i irp DR R AN 72
gy, FERARL KB, IR A Y R SRR ) e A 4
PUAE . B8 R AR K 4 ORI B e A ol
0.99% , A=W HILAE & e 1 70 A it 48 s 2 45 B B 5w
7 GB 20287—2006 { AT EWIFHH ) .

*k9 EYMENRABEFMKELBREERTWL
Tab. 9 Index changes of fermentation agent of bio-organic fertilizer after amplification and fermentation
ks i J1/(U-g™) H.S NH;  AROEEEY iR Bp Sk
CMC il RN ol BBRERN RBRE% (10° g™ B 1A]/s /% WH/IR
SRR 1688.4+1284° 267.8+14.5" 29.1 18" 73.8+42° 66.6+63" 12.58+12.1" 958+4.3" 49.5+09" 6.0+1.0°
R IREE R T 1247.3+103.7° 216.5+16.8" 21.9+1.8" 58.7+3.1° 63.1 £3.6 7.86+6.8" 105.2+4.8" 40.7+24" 7.3x0.6°

2.8 AMENBLZERFICHEIEEENE
210 FIH T AR HLAE K B2 TR 790 s it 2% B 2 T
e 30d JEHRFRASAL. TS B 7R A SR e A B S
KT —E2k, CMC BgRBETE S 1247.3 Ulg 2
TH& 1718.9 Ulg, F 4TIt £ 4k 2 43 i ATh )
BRI L 5 rp ik B 0 78 R B Rl s rh B Y

B )5 TR, ATRE T A AR T S TP A7
TE—TEAGR 5 A3 R0 T U BE I 9] B9 4 1 AT I R, B
L5000 RCRT AR AT 2 S, (BRI SRR E T
83.2%; o VEA MF IR MG 1 KO BCPEFE A | BR R4
b ARG R B 22 A . R 30d AR
HUAE % I B 570 A8 dh 165 AR B 247 5 [ K s fE GB
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Kbk, S YA HUE R BRI 20 - 25 -

20287—2006 A< MY ) .

R 10 EYMAVIEREEFIINE 30 d FHERENL
Tab. 10 Index changes of fermentation agent of bio-organic fertilizer after 30 days storage
e % 71/ (U-g ™) HZSA NH3~ AR AL T %{% g
CMC il hEEANE ol SERER% ERREm% (10° g™ IRfa]/s /% WH/IK
C 12473+103.7° 216.5+16.8° 21.9+1.8* 58.7+3.1° 63.11x3.58 78.6+6.8" 1052 +4.8* 40.74 £2.42" 73x0.6°
Cso 1718.9+187.5° 158.2+20.6° 204 +1.4° 524+35" 57.88+4.12° 654x4.6° 103.6 £6.7* 38.18+1.97" 7.3+0.6
TE: CAGRAYATPUE R BRI AN, Cao FRIHE 30 d AYLEYIAHLAL A BERRR R
2.9 HEYENBRREEFESHAHERRRIIE (QX) FoKk A I Z AL T XA (CK) . AMIE A P

EF AR AT ARME NY/T 525—2021 (AP
ALY R E A MUIEE R FE AR K Fk R <
30%.pH 5.5~ 8.5 A HLIET=30%. & F%7) (TN+P,0s+
K>0) =4.0% ., FiF & ZFHR 20 (GD) =70%. 70% GI H g
Ui DIHENEXHEY S E 8/ s G1=85%, A B HE
HESE 4858 24 GI= 100%H , HEHE XY G i 1Y,
JEEGE A HENE 2R 0<<9.0 mS/em . &5 C/N : WItG
C/N<0.6> %) WIS 2% 2 JCHM R . ASBIESE
LI GI=85%.0<9.0mS/cm ., %5 C/N : ¥t C/N<
0.6 M APEHIFRIE.

30 ‘C K40 d J5 EORIHEARTE Rl e 45 R L3R 11.
TS INA= A MLAE & I TR 7RI 20 (KD) | 5 2% ke 1 9 4

T IR A L E T 55 , o i 7oK 2. e
HE kR Rerh, pH SR IUETRE LI R E. 18
iR B, TR AR RE RV R, e B
P, FACH= A A HLERGE pH F R HEIEARSE AT,
A HURRRE A I T M5 A, [, A LA B SR
R THACHT B2 pH SOTIR T HEAEATHL
Jo R S Bk T AT ML) O T AR RE D, T R K
SN A HLB A S0k, TR KD ZHA QX 4l
(70 R E A e e e v o 3l T o, K A AP Ay
PAEYI I RRE B, IR KT AR AR,
5 CK 417 k2.

R11 40 d EYEVREEE T SHHERITN R

Tab. 11 Evaluation table of soybean meal composting with 40 d fermentation agent of bio-organic fertilizer

ARPHAE Bk /% pH HHLF/% TN/% P,05/% K,0/%  o/(mS-em™) £ C/N : HJh C/N G1/%
KJ  23.61+1.59" 7.95+026" 44.55+275" 3.07=0.16" 0.79+0.04° 1.68+0.16" 2.67+0.22° 0.34 +0.02" 143.15 + 11.96°
QX 25.16+2.03" 8.02+0.22" 48.54+226™ 2.84+0.18" 0.76+0.08" 1.52+0.12" 2.98+0.25 0.40 +0.03 118.75 + 9.65°
CK  29.37+248" 8312025 53.35+3.24" 2412020 0.62+0.03" 1.33+0.15" 3.91+0.36" 0.51 +0.04° 89.45 + 5.85"
MK 11 G550KFE , ISR AT 7E—E T F I
mFEsy, WA AR IARPR AR, (HRTHRE-R 3 4 B

AP HAS— @ SR FRRECVE L, KI 41 TN
T P,0s i KoO ErEMiE, [ CK 412254y
. B R AR IR P i AT AR R KD
ZHA QX LHAE K IR e ml i 2 PR AR IR ) & k5. KD
LS CN = G C/N BRI, JERE K. KJ
e R TEIGFF R ZFFR B0 M T QX 41 CK 41,
HERE A HLER S IR = NH;  HoS e e
Y mis ik, DAL 3 FROEAR S SR E] NY/T
525—2021 (ALK ) AYER.

DU AERE AR TR 25 O/N = Wil C/N L Fh
TR ZFR BN LM S AR, AT S RUE N KI
4>QX 4>CK 4. XUt YA HUIE & B2
JE BSOS, I T HEAR IR IR, B IR R
FH, K 4URT QX AL TR R i T HE(A S .

ARSARFCE A VIR I K 8 2 oo il R F ) l— R
IKATECIEAE WA HIUIE 2 TR R | 2 I T 0 R o o ot
FEMAEER - A EOMI=18 ¢ 7 ¢ 25, RIS W)
G pH 7.0 B5FRIEEE 30 °C |\ BEFEAT] 7d., H R
5% K 40%, TERTETTASIN 3% PEG6000 Fl1 5%
iR 80 METRIZSIN 5% STPP 1 5% (NH,) ,SO04, 45
5L RBERERCKR)G ™ CMC BigrIBERS 1k 1247.3 Ulg,
Wk RIS SO 216.5 Ulg, o= TE MGG BTG
J1h 21.9U/g, HoS EBR#FA 58.7%, NH; KFR%EH
63.1% , A ROE WAl 7.86 x 10° g™, W@ I} | Ky
105.2 s, B IEHRN 40.7%, S HOURECH 7.3 K, KAHL
FHEN 0.99%, HAT RAFIE e e . RN HT
ANHERE F AT iR S B A A AU S
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43 (TN + P,0s + Ko0) B ik 5.54%, L%k 2.67
mS/em , & C/N = Hhs C/N K 034, GI &b
143.15% , fF & B Z AR AT AR #E NY/T 525—2021
CHPLIEARL Y BZEsR. Br P A K L o A 4 a7
Y AR B L 355 75 IsF A0 | 7™ /K A Tl 1) Wl 056 0 s, K
Sy Z I FAE YA MR & BB R0 T A, FEHEL il 45
TG AR RE | RO A U S A MO T A%
iAKW R BN TLAY | R — MRS
FAE L A UL AE = AR T SRR s v]
FAFRERAS NG, el 2B 7 i HLAT SRR L
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