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1.Bottom main air duct 2.Bottom side air duct 3.Bottom wing air duct 4.Pedestal
5.Wheel 6.Air-filter support 7.Air filter 8.Fan support 9.Centrifugal fan
10.Electric motor 11.Side air duct 12.Left air duct 13.Controlling box
14.Top ventage 15.Right air tunnel duct 16.Temperature measurement hole
17.Right air tunnel 18.Fermenting room
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Fig.1 Integrated-structure sketch of mobile fermenting device
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AFBEIESE R HRD o R N R RFLE T 260
A o AR AR EE R 7, fLAR 3 mm, LA EE
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Table 1  Structural parameters of mobile fermenting device
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1.Bottom main air duct 2.Ventage 3.Side air valve 4.Pedestal 5.Wheel
6.Air-filter support  7.Air filter 8.Fan support 9.Centrifugal fan 10.Electric
motor 11.Main middle air duct 12.Bottom air valve 13.Controlling box
14.Top ventage 15.Fresh air inlet valve 16.Circulation valve

B2 THHLEEXEIMLTER
Fig.2 Structural diagram of key components for mobile
fermenting device
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Fig.3 Exterior diagram of control system for mobile fermenting
device

B4 REEFEHIEHZASIEERN®
Fig.4 Parameter setting of control system for mobile fermenting
device
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BS5 REEFHNEHAZAGLBEET D
Fig.5 Fermenting monitor of control system for mobile
fermenting device
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ARG I 7 JEOREIN 9 GRAIE R B2 2 R R,
R ME B e AL BE B AR T PR 23 Bt 40 cm, 4R 210 om °F
Byl 3 2, 82 3 NIRRT R B R R A
JE PP . SeAR s R T b Uk HERRE B R
RIEHETH 3 R B A, R 3 )2, B2 EE 600~700 mm,
TEEXNALAE 3 SCEPUREE T, P R TR
SLENEE P BE K % 25 BE 300 mm, 43 300 b0 A 3 A4S
T RIERIN IR, 3 230t 9 32, 24 h IR ER
B B 2 h k5 1 K. 82 3 AN E

THNIZZE R PR
3.1.2  AREEHAARIE 4 A T

AR R R BRI R T TR K B AL By g Tt
17, 8 AR, EAMNREZLL 20~35 C. X% R
FERE (AL T N 30% FOKFEFF+50%24- 25+20% M7 72+ 1% 41
BH1%Id RS 1% A K, F7KFR 68%) T8 K34 T
TIHR. BIRIEEE. R, ERgERE. REES RS 5 A
MBI AR AR, L 2.

R plit R B IRHE N 37 °C, BEIRRHE R IR i
ARG AR E ) SERIER R AR 65 °C, ALK
HEME. BRESEEROCAE. HREFRRLE
S HOR &l S, Y BUEE 65~70 C 2 Al ER e 4EFF 8 he
T BV 55 5 T HE N XT3 3R R R B B AR B, IR By
BYIEIE 48~55 CYERF 14 d 3L 336 h, BB AMERE
VIBETE NG A TR T . eI B S5 05 sl A%, e it
BRI G A, Ao, &R, IHIZm e
K, BnEE IR Bk . 2R IR R e AR Ak,
N ST R GRS RHE AN T S BRI, KBS
HTERN, KIBEWR . KBRS G828 AR A T IR
£ 30 CRMTHER . RN THEM B, FEEFRETHE
R, HEES, TEHRRNEE, fitlTLE
ARKRERT . T2, GATRETHE. MEFFFERE
BB, BB NS ANER, N ERNE R &
P, 7E15.5h P& 14.8 °C, TEFET% 14 C, FER
BRI 13 C, oA #EE = <l B RR S R =,
IigE TR E R BRI BRI

x2 BFEBAEHAEEETK

Table 2 Temperature change of material during fermentation

R AP ALYE Bl Temperature change/'C

#ERS Time consumption/h

TR R
Temperature modulation )2 Upper 2 Middle TJZ Lower )2 Upper 12 Middle T)Z Lower
JHi# Temperature increasing 37~65.7 37~66.5 37~65.0 46 46.5 46.8
[ G747 Pasteurizing 65.7~69.1 66.5~68.7 64.4~67.7 8 8 8
[%3E Temperature decreasing 68.6~52.1 68.2~54.2 64.4~49.6 15.5 15.5 15.5
H R 4ERF Constant-temperature sustaining 48.5~55.4 48.4~55.3 47.5~53.4 336 336 336
KBS R Fermentation ceasing 48.5~47.5 48.4~46.2 47.5~41.9 24 24 24

3.1.3 REEHRIAE T X AR

36 5 R 350 IO A R R T PR 4 85 TR ) TR I R U AR
1 2 ANEBEJTH, KA B AR E S CEEN
VEFH . e PR 3R R B ) (85 3R Rl ol T AU 2 R AR K
A R M TSR R TR S 35 SR R B MR A K 4 3 2P AR
KRBT “SARNER « “1/2 #E+1/2 W+ 4 it
eI Smsh . HATRNE A R A AR EE, TG
B pRl e Bt S p . SR NEIR” mT LAY B
LT 3 EEEERNRZE . RIEREENASMIE, 4
by N3 ERE=S CH, THNERRIT, 232
MZE<2 CIF, RATEIRETT. “1/2 3+12 N+ =2
BERETFF 172, AR 172, BOX T, shifEidE s 5~
20 min, AIDASCGE KRN SARE, B0 O, MIKRE,
WK EEERNIRES . ARBEZE ERREEREE,

oo N 3 EREFERNE Z A DIEHIE 0.1~3.9 C, &
FIRCR I 6 s .

Bo6 AKBFLTT3RABHRARLBIRY T
Fig.6 Changes of material temperature of 3 layers during
fermenting period
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3.2 TIMHAEEELBEHR
3.2.1  BAOHAR B G BAGHR 69 M

AARIG R L 7 R 30% F K FEFTF+50% 7 26+20%
Rk e+ 1% B+ 1% BERR S +1% A K, JEORHA I 5 1 2%
RanlE 7 o, AT CAWL R B 3 5 R A A K
RS, SR TIF R I 25 %ot 3 % B JS AR, 0o KRS
FE 320 RN R G REAT T B R p s 2 gy
ERAESE TR E LG 10 AL, B FORRIUR: 77 )
500 g, 10 VRS JEBURE & HIEAT FALSRFRIIE , 3 Ik
HE, FHRWEK3 Pron. B KEERE GRS L
iR 3 JEHARE. TR B4R Ak, RS
Py ERPEIR 25 45 G HENE I B e A e BEFRRLR BT
pH fE4 8.2, KBFARGHE )= KR pHAE L e R
35002 7.57 7.65 7.5, FIEE MG AE KA pH ETE
B, 3 EMZERMN 0.1. S/KEREERT 68%, KiFJazE L
i~ 3 J253 5 63%. 63%- 61%, KIS FE 2 KAk
> 5~T ANEG R BN 2.8%~2.9%, C/N E 15.8~16.0,
3 RZERN  BIRRR I Ja R A AR R S RO
e B U BB R R IR R R IR B AR, &R
RO Bk B R 3 E R AR 45 S 53 )
& 2.1, 3.7 3.0 mg/kg. REEEERAL HARAS I 25 R KB,
KRR pHAE. SKE. S8 &E. 82X CON L
A HE AR IS 2AIR ) e bR, L 3 2R IR R
PR -

x3 EREH. FEEFNABARELERSY
Table 3 Parameters of physical and chemical characteristics of

cornstalk and cow manure pre- and post fermentation

K% J5 Post-fermentation

BgE] R
Ttems Pre-fermentation Ltz )z TE
Upper Middle Lower
7% Color - IRt IRt TR
Fik R, T T, A AT, A AT, f
Hand feeling » FRME, AR BV, Fad BME, FARK
ki ) A R R
Stalk fiber - - -
Sk Taste WRER  EREER TR AR
W2 H Leachate VR W W #
mgﬂﬁ — A, ++++ At ++ A,
Actinomyce
pH {& pH value 8.2 7.5 7.6 75
ok
Moisture 68 63 63 61
content/%
N FORFEFF 0.51. 4-3%
% 1.44. HikF3% 2.14 29 28 28
C/N 30.7 15.8 16.0 16.0
%<, Ammonia/
2.1 3.7 3.0
(mg'kg")

A7 ZREAFLFERALEZR

Fig.7 Fermentation effect of cornstalk and cow manure

3.2.2  REEHERITWIOTE T B AN

D RIS 7

WU gk e B A . XA 2796, AbAL Ty R
B AF 70 O R A

IRIGACHE : R BT 1) KRR FE . 2R 2817 XA 7
77 RN ARTE o 6 HE AL R E A 00 25 A 7 18
(B IR M —OR B (CKD D227 Rl 72 ) ekl
HEEBCT M E R s PEdE 3 AN R Bk
S FERREE ARG, 9 N EE, AR ER LT 10 ANk
H, FANCEBE 0218 m', 8 NEE, BANEEKNE
1212 m°, ARIGREN AR,

BRIl R B s bl R IR Iy 8 AR A), Xt
HE A 3 7 M R T T L R T 4 R TR T 10

&R 9 B 8 SHIWEHEF, 9 cmx8cem Sk, REL
5 emo NPRFERINEVEEE, 7R B4 Rk damak, Jrih
FEH

RIFE R R IR B, TP IR 4R 20~
27°C, BE 70%~75%, ZHINRGEMIENE. 9 H
15 HAF a2 p 22 B IR, kR4 dillE 1k, BHE9
H 28 HAEILEM K # 22 H i 2 2K 2 REm
2/3, #e&E L.

B 9 H 29 H¥E MR 28R B3 R A 38t T
WIEARE®, B REAHMEEKE L. 9 A 30 H
PFIEZRTH R, TEEEE IR TR, S AE Y
M. 10 A1 H#tfrE L, BLEEAN3ecm, —KELT,

Has e HaEmE, AT 85%~90%, iR fE
15~22 C, CO, iR E<500 mg/L, HIN EHRNIE, iE
HRL 10%EH .

2) SEREHT

ARUGRIE 10 B IRFFUR RS, WOGR A i 26 1 7= 545
v, @Rk 4 fir. b e T3 ERE 3 AT
L2577 2 ) 1811 18.62. 17.93 kg/m?, o &1k
Z5 (P>0.05) o ZRF. Hb. 7L 3 NN AL 3
JEHE A P B A 18,11, 18.50, 18.06 kg/m®, TG 3
MR (P>0.05) . 3 2T/~ E4) 18.22 kg/m?, HX} G
AP 18.91 kg/m® MiELER, TEREFMEZER (P>0.05)

F 4 REEETEELA BRI N EE = 8 B0
Table 4 Yield of Agaricus bisporus in different spots of
fermented material

kg'm™
RECE LR PR
R Yield of Yield of Yield of PP
Layers samples in samples in samples in  Average yield
southeast center northwest
)2 Upper 18.02 18.68 17.64 18.11+0.30a
# 2 Middle 18.54 18.88 18.45 18.62+0.13a
FJZ Lower 17.78 17.94 18.08 17.93+0.08a
14 Average 18.11+0.22a  18.50+0.29a  18.06+0.23a
CK 18.91+0.97 a

#E: SPASS BT )7 25341, Duncan ¥, ANE/NFFRERIRA WAL HAE
FATERISILE 0.05 KTV R 83,

Note: Variance analysis is done by Duncan in SPASS software, with different
small letters meaning significant difference on the level of 0.05 for the different
treatments in the same line or row.
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PR, AEHER S 58008 XL 2 1) 22 s e ks, i
AN ST NSRRI AR SN, BRI
IR 1 e T UL P55 IS (1]
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M, RERRRRA ARG RRN B, REEA KRR,
BN AN SARHE R, R 20% 545, nRAEdE
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Design on mobile fermenting device of agaricus bisporus cultivating
material and experiment of cultivation effects

Xin Longzuo?, Jin Yazheng'*, Liang Changming?, Yang Xin?, Huo Xiaojing®, Hao Jianjun’
(1. Department of Horticulture, Hebei North University, Zhangjiakou 075400, China;
2. School of Foreign Languages, Hebei North University, Zhangjiakou 075400, China;

3. School of Mechanical and Electrical Engineering, Agricultural University of Hebei, Baoding 071000, China)

Abstract: Nutritious Agaricus bisporus is one of the most extensively cultivated, most productive in total and largest
consumed edible fungi in the world. In many parts of China, it is mainly planted in small-scale family cultivation. Due to the
inadequate fermentation of cultivating material, it is of low yield and unstable benefit, which has been one of the main reasons
resulting in not extensively being planted since it was introduced to China. With its movability, adjustable size, low investment,
short, effective and homogeneous fermentation and low labor intensity, new mobile fermenting device was designed for
cultivators of medium or small-scale Agaricus bisporus planting. It is mainly made up of ventilation pedestal, fermenting room,
compressor fan, controlling system, ventilation pipe, controlling valve and heat exchanger (often used in extremely cold winter
outside of Northern China). The key to the fermentation of cultivating material by this device is to homogeneously heat every
part of cultivating material in fermenting room to achieve the homogeneity of the effective accumulative temperature. By the
flow of heat through air circulation, air pressure and air volume can homogeneously reach each part of the fermenting room
through the arrangement of air outlet and duct. The effective fermenting temperature and the need of fresh air for fermentation
can be adjusted by the volume of air in and out, and the temperature difference in the fermenting room can be controlled within
acceptable range for fermentation by air circulation in it. The experiment formula of ferment effects is about 30% corn stalk,
50% cow manure, 20% cotton seed hull, 1% plaster, 1% superphosphate, and 1% lime on mobile fermenting device. Material
temperature changes are observed during 5 temperature phases including temperature increasing, pasteurizing, temperature
decreasing, constant-temperature sustaining, and fermentation ceasing. Material temperature in temperature increasing phase
has been controlled not more than 65 C, 60-65 C in pasteurizing phase for 8 h, and 48-52°C in temperature decreasing and
sustaining phase for 24 h. And during fermenting, carbon dioxide in fermenting room has been kept 0.3%-5.0% and ammonia
concentration has been not more than 3 mg/L by ventilation. Fermenting results show that according to the characteristics of
cultivating material, it takes 15-20 days to have it fermented, which can greatly reduce the fermenting time, labor intensity and
production cost of raw material because of no turning of the material and secondary fermentation. And the temperature range
of the up, middle and low fermentation material in the room can be managed between 0.1 and 3.9 “C, which can achieve the
fermentation material more homogeneous. And after fermentation, pH values of the upper, the middle and the lower layer
material are respectively 7.5, 7.6 and 7.5, which are fit for the development of Agaricus bisporus. And before fermentation, the
moisture content is 68%, but after it, the moisture contents of the upper, the middle and the lower layer material are 63%, 63%
and 61%, respectively, which decrease by only 5%-7%. And the nitrogen content is 2.8%-2.9%, and the ratio of carbon to
nitrogen is 15.8-16.0. In all, after its fermentation, the physical and chemical properties of the material, such as color, feeling,
smell and leachate accord with the standards of compost maturity. Yield of Agaricus bisporus is very important, the average
yield of Agaricus bisporus cultivated through the fermentation material can reach 18 kg/m’, and it is not different significantly
from the contrast (P<0.05).

Keywords: fermentation; temperature; design; mobile fermenting device; Agaricus bisporus; wind circulation; effective
accumulative fermenting temperature; yield



