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Abstract: [Objective]Aiming at the problem that fresh soybean residues are difficult to ferment directly due to

excessively high moisture content, this study was conducted to explore the effects of types and mixing ratios of

HEEWH: T REIRLF AR R A QUHT FIB-E1 5 AL KW H (BARKE (2025) 106%5)
EEET: LXK (20022 , B, RN, EEBL, W5 RS IE RS AR Bk B R S
FRFs (2001-) , L, STONESEEAAREE N RE RN, B, BEFCOT RS B TR S e AR
HJRE (2001-) » 5, WvEEMN, it BTSRRI S 2 A
X&% (1986-) » 53, WIEATIA, R o, BT O RERIE S e A O SN R
XHEI (1966-) . B, RBUEARN, WL, #ER, BOTROEIeAE B R S G SRR S A
BIEIEE: AW 1981, &, WEVEEA, Wt #d% BT ROV RERI S w A RS R, IR BT R R A
FRHK (1981-) , 3, WILHRERA, 14, BIEER, W7 RN R ABE TR SRR .

40



2026/06 NO.294 i [E AN

dry auxiliary materials on the fermentation parameters of soybean residues, and to screen out suitable fermentation
processes.[Method]Cassava distillers' grains, corn cob powder and rice straw powder were selected as moisture-
regulating auxiliary materials. Three mixing ratios (92 : 8, 84 . 16 and 76 . 24) were set, with pure soybean
residues as the high-moisture control group.All groups were inoculated with Lactobacillus plantarum at 1< 10’
CFU/g, and related indexes were determined after 30 days of fermentation.[Result]Corn cob powder and rice
straw powder could effectively reduce the moisture content of materials and improve fermentation quality.
Among them, the corn cob powder group had the highest lactic acid content and excellent sensory quality at the
mixing ratio of 84:16.However, local mould growth occurred in the corn cob powder group at the high auxiliary
material ratio of 76 : 24, indicating a critical equilibrium point between material compaction and moisture.Due
to the strong buffering capacity caused by high ash content and the lack of water-soluble carbohydrates, the pH
value of the cassava distillers' grains group was significantly higher than that of other groups.[Conclusion]Mixing
soybean residues with corn cob powder at a ratio of 84 © 16 is the optimal process for optimizing soybean residue
fermentation and nutrient retention.

Keywords: soybean residue; fermentation technology; fermentation parameters; nutritional value
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Table 1 Nutrient Composition of Raw Soybean Residues and
Auxiliary Materials (Dry Matter Basis, %)

BH B KRS KRR R
DM 1660  92.89 93.77 89.79
CP 1181 2.40 3.03 23.48
NDF 4477 7634 77.30 58.38
ADF  28.63  47.95 44.26 37.79
WSC 113 2.04 3.54 0.31
Ash  3.48 3.02 9.83 15.63

15.63%.
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Table 2 Sensory Evaluation of Mixed Fermented Soybean Residues Unit: score
mpm  RAWLE iy R
(i kb [EREE EFRIEIE Jo LS
Tk 100 : 0 3.50+0.25 3.50+0.20 3.20+0.15° 3.60+0.15° 13.80+0.75
92 : 8 4.80+0.15" 4.70+0.10" 4.50+0.15" 4.75+0.10° 18.75+0.50"
TR 84 © 16 4.754+0.20" 4.75+0.10" 4.60+0.15" 4.80+0.10" 18.90+0.55
76 24 2.00+0.50° 1.20%0.30" 1.50+0.45 1.20+0.50" 5.90+1.75
92 : 8 4.50+0.20" 4.50+0.20" 4.30+0.20" 4.50+0.15" 17.80+0.75"
IKFEFEFT A 84 : 16 4.50+0.25" 4.45+0.15" 430+0.15° 4.40+0.20" 17.65+0.75
76 © 24 4.2040.30" 4.104+0.25" 4.00+0.25° 420+0.25" 16.50+1.05"
92 :8 3.50+0.20° 3.30+0.15 3.00+0.20° 3.20+0.20° 13.00+0.75
KRR 84 : 16 3.50+0.15 3.30+0.25 3.00+£0.25" 3.20+0.15° 13.00+0.80"
76 : 24 3.0040.40° 3.3040.35° 2.50+0.40° 2.5040.30° 10.50+1.45°

e FSEAE B bR ARG T REOR 27 2 (P<0.05)
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Table 3 Effects of Auxiliary Material Type and Mixing Ratio on Fermentation Parameters of Soybean Residues

B{7: g/kg DM

Unit: g/lkg DM

QbR i H pH fH AR LR L8 IR T
ISR/ 4.2340.03° 0.6630.00 13.36+1.33"  16.68+0.80°  7.11+6.18" -
R EKOH 3.64£0.04° 0.59+0.11  15.96+6.28"  17.33+1.11° - 0.44+£0.96"
KRB KREREFER 3.83420.17°  047+0.07  14.014£2.19°  11.96+£2.48° - -
AREWHAE  5.0940.49° 0.45+0.19 8.03+2.59°  1549+1.13°  491+6.56"  10.84+6.56"
100 : 0 4.23+0.03 0.66%0.00 13.36+133  16.68+0.80°  7.11+6.18 -
A 92 : 8 4.09+0.43 0.524+0.19 15.01+3.89  20.03+225"  0.84+2.49 1.17+7.78
L 84 : 16 4.17+0.75 0.44+0.07 13.21£6.90  1437+3.19°  2.00%3.01 4.03+6.46
76 : 24 431+0.94 0.374+0.15 10.80+4.68  12.02+2.45° 1.78+2.69 5.0246.76
Liip St <0.001 0.710 <0.001 <0.001 <0.001 <0.001
e WA L 0.106 0.842 0.378 0.020 0.363 0.232
e 5@*i§i%%{<#% 0.004 <0.001 0.288 <0.001 <0.001 <0.001
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M & @i, 7 815.96 g/kg DMA
17.33 g/kg DM, AR S EEZE & T ARAZ RGN
gl SR R4l (P<0.05) , 15 /KRG FEAT R 4l
ZRAEE (P>0.05) , LIRS ERE ST HA
BIEM (P<0.05) o BEAEMRER G KB S
FtE, pHE. AXEASER LAESR, BAEE
(P>0.05)
2.4 HREATNR AL SR ABFEFR S HIEMN
BT RKEHT6 - 24470 BB VR E P LR R
REIR, A5 SE 77 B W E A AE i i He 451
NS R, BRI A% B 7 AR AL (L

JERARJTE ) 5 B AR L M B SR O 77 73 4
FERIRML

R G B+ o076 L 24 MBS, T
SRR Z TR M SE R (2 S+ oK
76 D 24 R K FEIR A . KIEJE & AT W 40 R 2
WNFRARTR . EEMKREFREFT R 7E84 & 16/ L F +
YRR A%, N2.09%, 15 T KEHTE
76 1 24HLG N B R R, 1811.20%.

R 28 BRI VR A L 81 Sk U R R R AR A 1Y)
B2 D25 . GRE SRR & B 6 & B S DM
RN FE R (P<0.01) o s in gkl

44

JiDM & &R % m T aigildl (P<0.05) . B
R LI 3 i, DM & & R ER I (P<0.05) .
RL S A RNV A L 22 B4R FH X DMAT # . 5 i
(P<0.01) . R ERXINDE & 817 76 W 5 2 50
(P<0.01) , XTADFEEITLRZEZW (P>0.05) .
A S PR S ZH RN ORGSR FINDF 5 & W KT KR
FEFF k40 (P<0.05) o W0 T 4k HINDF S &
BREFEHTAEEL (P<0.05) . HAHHIXNDF
FADF& &AM ZERN (P<0.01) , —H¥IME
R & BT s e T e (P<0.05) , XM
=P RHNDF . ADF& & T 2. R84
FRE A Ee 9 22 HAE FXINDF. ADF & 76 & 2% f2 0
(P>0.05) -
HRERIWSCE BA MM (P<0.01)
IKFEAEFE R LR F KR L WS C A & 12 3 i T
EREE AL G4 (P<0.05) . JRA HBIXTWSC

ANSY

x4 FHIRIBAER %)

Table 4 Dry Matter Loss Rate (%)

DML
92 1 8 84 . 16 76 . 24

iR

T+ KRR R
T+ AR
T+ RO

7.84+2.16 2.09+0.37 5.571+0.82
8.97+£1.36 7.92+1.29 4.6410.64
473+1.24 439+1.44 11.20£1.31
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Table 5 Effects of Auxiliary Material Type and Mixing Ratio on Nutrient Composition of Fermented Soybean Residues (Dry Matter Basis, %)

Ab TiH DM NDF ADF WSC CP Ash
i 15.05+0.15"  38.14+1.34°  27.94+0.88 0.33+0.09"°  10.83+1.98"  3.75+0.09°
mkl  KREREFTRY  27.84£5.15°  53.60+3.75° 34754183 0.89+0.29"  727+1.68  7.72+0.89°
KA REWEHNE  2666+£547°  4738+1.98°  32.92+1.56 0244032  17.67£1.98  10.28+2.10°
FREH 27.06+4.28"  56.63+8.87"  34.84+539 1.12+0.20" 721+1.17° 3.8940.66°
100 : 0 15.05+0.15'  38.14%+1.34°  27.94+0.88°  0.33+0.09 10.83+1.98 3.75+0.09
A 92 :8 21.324+0.84°  46.87+2.33"  3097+3.11° 05740382  11.05+3.19 6.35+1.38°
=el] 84 : 16 27.55+1.04" 54.61+564° 3487+1.61°  0.88+0.42° 10.65+£5.79 7.54+3.21°
76 1 24 32.69+£1.01°  56.12+£7.35  36.66%+2.50"  0.80+£0.48°  10.45+6.78 8.03+3.88°

PR A 0.003 <0.001 0.194 <0.001 <0.001 <0.001

P TRA L <0.001 <0.001 <0.001 0.001 0.197 <0.001

ﬁﬂfﬁﬁf “E“ <0.001 0.165 0.299 0.272 <0.001 <0.001

e FIBEHRE bR AN NS 5 BEORA R AR BRI T H (1) 22 57 53 (P<0.05) o BL AR b5 E DAF-P B 2l
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