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Study on the manufacturing process of rice crust base on solid fermentation
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ABSTRACT: Objective To study the manufacturing process of rice crust by solid fermentation of Pleurotus
geesteranus. Methods The solid fermentation of millet with Pleurotus geesteranus was used as the main raw
materials, the effects of the addition amount of millet powder, flour, wheat starch and raising agent on the qualities of
rice crust were explored through single factor experiment and the orthogonal optimization, the best formula of rice
crust was obtained by sensory evaluation method. Results The anti-nutritional factors of fermented millet decreased
about 95% after fermentation, the millet powder, wheat flour, starch and raising agent had significant effects on the
sensory quality of rice crust, when the amount of millet powder, wheat flour, starch and raising agent was 33%, 67%,
5.0% and 1.6%, respectively, the quality of the rice crust was the best, at this time, the rice crust had uniform color,

complete surface, no crack, compact and uniform structure, crispy coke flavor and appropriate hardness, and a certain
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unique flavor of corn and mushroom. Conclusion It is feasible to make rice crust with solid fermentation of

Pleurotus geesteranus, which can enrich the types of rice crust in the market and promote the full exploration of

millet value.

KEY WORDS: Pleurotus geesteranus; solid-state fermentation; Setariaitalica L. Beauv; rice crust

0 51 &

0 5 2 P /IN K AR T R 458 TR 2 AR i 1 25 L i )
RIS, 2T RIS E N EZ, LR, afh
ff, BN W AreS, Eekar o, St sRii, B
T T A4 BT IR AR B — X DA R SR AT f
AT AR AL AR . SEA R IR At AR B A A
Wz —, WEREI T EEARBIEYZ—, AR,
EAHAFEEEFRME, ETPIRAE . FBAUHERE . bt
AL L B I IR 25 T LA — R BRI O (R G SEAR 1
S H R AR AN E, A B INKR B, R sT
GHEBMAHER . ZHNMELERYRTS, L5HNE
A9 Ty 2 T SRR IR AR TR P

A KRBT, REERR T ILTTC A HKAETE,
HARVRAMR . ORIR) . PR KD | BT AU Sy
AL A S S T i R 2 T i ELA B e 1
RIS BEAh, AR A TR 22 P A LA T i T 01
DR, 2 K A A 7 i A 7 o LA A 7 P i
FELVE . A S 400a5 5 5 T oA AN

EHEE - REAFEEERYRAEAT . 20, 4
AR TR WA AR B, AEBUIE . SRR
TR T A B AR SR A EE
PIARSREF A KRG RS, Hal b 2 551 B o Mo g o
HRINEFLER | RIRREYI N A SRR =00, s
ShFEh S FEARTRLFAER, Ak £ AR S e 1 [
BEEE, KA F T & SEA N E TR ME.

ST, ABFIE LA TS 5 0 T 2 1 75 2 TR I 1 A TR Bk
SFERISER AR, BHLLINK | TR S VEA TR, R
— R R B B RN EN AR E, DR ERNER
FEA YR, [ X At 2R AR SRR T AR S

1 RS

1.1 #E5RG

AR AR . JER . EMRICNRET) . B, &
i, ., B, =8 BERR. SRR M
YiguRABTI A, SEASE T e AT £ B, Hehfk
2RI b e, T T E 24 AR R A R

75 B 4 1 22 ARBE A B T b 48 £ 24 o 0 U s (e R
FARAH IR AL,

1.2 UE5EE

JA21002 Y Ht R (b 8P B 22 A28 il 1 A5 BR A
r]); SW-CJ-2FD it TAE & (G0 2 28 s 25 A PR \));
SU-04 F=5& =X i O BB iR T AR T4 i A RS D)
PCHB-C6000 HiL G X TH48 . SPX-250 £ fkBEFR4H [ 1YL
FE R RHL A BRA F]]; LDZX-50KBS 730K H 2815 K
I (EV 22 YT RS ), F-12C BUL AR (0N 267 &
AU BRA R ); C21-WK2102 B RED (7 A3 35 1 A6 1 W
HlE A PR FD; L RA0ESNT WA F 6B (I RHMY A
AR ]

1.3 5 %
13.1 HH B ENBRAIRG A H L

75 Y0 P 22 A2 B T 2 B 3] T 48 S48 % W BT (potato
dextrose agar, PDA)FARKE IR g, 26 °CIHIER: #5670 &
Bt 7d, TRIRZZKWTHL, PRk 227 s i 2214,
F 0.8 mm fTFLEFATIL, &H.

S NEPHEA S 100 mL 7K PDA 55535 S BiE)
FIEETE L, 26 °C 150 r/min %37 7 d, 8000 r/min 345 5 min.
132 EAESKBEBAR SN

A FRKRE 1~2 d ZIAL, 121 °CREXRHE
30 min, BESHNA 10% (mL:g)C BB 2214, 26 °Cli
R FRA B RO IE 30 do

KR ESM TR, 3 ¢ EAAMA 15 mL
0.01 mol/L HC1 $£H 40 min, B.LH EEERZE 10 mL &
B, DA KA IR A a5, SR 66 R E PO &
A EEAPEBR S EA2, AL TN
Y=-0.562X+0.1537, H:H r’=0.9999,

133 #ETZiRAE

(DZEA B A B O % 1% J5 0 SE A3 0 f B XL T
PR 40 CHET, THEUmHom e pLmies, o 120 H 400,
W2 aRiE, (HA5 32 1) B 2 5 ORIk

(2)1h] A1l £ BL— 5 EL BRSO RS 3.3%
INHFTENE 3.3% . WEBNE 13.2%. T =&FFNE
3.3%. KIS 46.7%) . TALBLMISEA B . /NKES, 1RA).

3)#vk: 7EmA L EES A, B 15 min,

DFER B YIS Lk e i, HRREER
HREY-E 2 mm 5, F % 10 min,

GYWI A B AV RK 4 emx 38 3 em K55

(6)BIHE: FEHIFMERE 2 170 °C, FXERSE] 2 min 2
S TEBRAERITT



%520 41 ROEE, SF LT IR [ AR R SR I8 T R E L2 8187

1.3.4 REFH

A GB/T 20981—2007 (ififd ) FIFE P4
B R B T AT L B e L R E P A, AN 1 T
TNo T 10 LB R B PEE A S BEETE /N, 43 B AR
B L HEUIRAS | TR 4 it T E T, A

ANERRIN A 4 AR, 4 THEFRITER B AR 100 43 HEUR
AR T AT S0 T JORE SR FH £ TR A e I 1 SEAR,
A RN SEAR XU, K5 T TR RO L,
VBN 25 b o BTE AU SEBRIT M S5 R TS AT,
.

*1 HEREITFNITE

Table 1 Rice crust sensory evaluation criteria
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FMBIEALS), BiEE R, T 1~5
FKmTER, LRL, SR 19~25
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Table 3 Effects of millet additions on rice crust qualities (n=10)

SEA YU IR/ Y% T O AR BT RE T4 /453
25 FETBRNE, PRRIURL D 79.8742.62°
33 FEREBRNG, BEEERAE BIAPAL, PN ASURL I /b 82.36+1.22°
50 R E W) — ik, AR AR R R 68.21+2.61°
100 W EEROR, BRI A2 K 59.13+2.16°
TE: 3R R R R 2 e oA B E, P<0.05, Tl
F 4 EHRMEXNEHERRENEZEN=10)
Table 4 Effects of the additions of flour on rice crust qualities (N=10)
TR S I /%o B9 B R i BT B 5y
33 RIMP ORI, WEBBURRE K 66.71+1.31°
50 TSR €, PIRRISURLIRE /D, A SEA BB 45 5 Tk 78.54+1.50°
67 R E R ARE R A, AEBURIED, SEA sl 5 5 oS B 84.93+1.15
83 FIEP A, N RREIT A B SEAS Ak 73.43+1.50
R5 EHIRMET B RENZME(N=10)
Table 5 Effects of starch additions on rice crust qualities (N=10)
TER RN/ % i U R BT /53
1.6 Rt AR R, B8R — 75.61+1.26°
3.3 Bt BIGFAL, BhETERE RS H 82.14+1.22°
5.0 Jo b A hel 67.76+1.31°
6.7 Jois: e i N 60.85+1.51°
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F 6 BFRMEHEERREFE(N=10)

Table 6 Effects of raising agent additions on rice crust qualities

(n=10)

B AL R AT A4
1.6 PSR LD, Bt 77.87£2.22°
3.3 IREE I ZALBRALR, FAMEAT T 84.16£1.50°
5.0 7R ERER, TRl — 65.13+2.06°
6.7 b BERRAR, B TS 65.83+1.50°
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B, TR/, AN, MR, PR
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1.6%. HTFHRHE K {E e mEd 4 ABC\D, E7E% 8
FERIIEAC F HH, h(75.8+1.4)4%, KT IFASiR T4 5
AB,CDy A M /. # AB,CDy #l A,B,C5Dy #47
IR IAE, ZHFEM 10 4 005F A BT BCE RS T
gy, MARIESE R AB,CiD, 154} (85.63£0.74), & T
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WAL SRR ANk 33% TH R WS IR 67% .
TEM IR 5.0%. AR NN 1.6%.

®1 RERRFESHER
Table 7 Results of one-way ANOVA

SN i J5 - J5 i SS ¥ MS H R df F i BEMP Ferit
A 2790.59 930.19 3 73.76 ok 2.95
T 1392.28 464.09 3 59.49 ok 2.94
TER 2017.40 672.47 3 98.93 ok 2.94
JEEAA 2087.90 695.97 3 92.53 ok 2.95
T ***4P <0.001,
*8 EXRBHERSHITE
Table 8 Orthogonal experimental results and analysis table
R F5 A SRR ISR % B B S /% C JERHR /% D JERAFIER It/ % BB TES 5
1 1 1 1 1 75.8+1.4°
2 1 2 2 2 80.8+1.3"
3 1 3 3 3 78.5+2.2°
4 2 1 2 3 74.0£1.6°
5 2 2 3 1 82.1+1.9°
6 2 3 1 2 78.2+2.4°
7 3 1 3 2 65.4+2.1¢
3 2 1 3 69.5+3.0¢
9 3 3 2 1 73.0£1.9¢
K1 235.1 215.2 223.5 230.9
K2 234.3 232.4 227.6 224.4
K3 207.8 229.6 226.0 221.8
k1 78.4 71.8 74.5 76.9
k2 78.0 71.5 75.9 74.8
k3 69.3 76.5 75.3 73.9
R 9.1 5.7 1.4 3.0
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