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Research progress on the improvement of nutritional properties of
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Abstract ; Rapeseed cake and meal is rich in nutrients, but contains anti — nutritional factors. In order to
reduce the content of anti — nutritional factors in rapeseed cake and meal, improve the utilization rate of
rapeseed cake and meal, and promote its large — scale development and utilization, the nutrient and anti —
nutritional factors in rapeseed cake and meal were introduced, and the research progress on the
degradation of anti — nutritional factors in rapeseed cake and meal from the perspectives of single strain
fermentation, mixed strain fermentation, strain and enzyme synergistic fermentation, as well as liquid and
solid state fermentation, one — step and step — by — step fermentation processes were reviewed. The
changes in the nutritional properties of rapeseed cake and meal before and after fermentation were
discussed, and the future research direction of the microbial fermentation technology of rapeseed cake and

meal was anticipated. Microbial fermentation technology could significantly reduce the anti — nutritional

factors in rapeseed cake and meal and improve its
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Table 1 Main nutrient content of rapeseed cake and meal

RN o 23k
ML H 5/ % 35 ~42 [10]
KA E Y/ % 20 ~25 [10]
HLET 4t/ % 12~13 [10]
SRERV R SAE VL2 16.6 ~26.6 [11]
PR MEVE AT 4/ %o 11.7 ~12.8 [11]
HHRR W/ % 1.6 ~14.4 [11]
K53/ % 4.7~8.3 [11]
R4y % 7.0~7.3 [11]
Y/ % 7~8 [12]
Y2/ (g/kg) >6.7 [13]
KR/ (g/kg) 20.6 ~24.1 (8]
HAR/ (g/'ke) 10.0 ~12.0 [8]
e R R/ (&/kg) 13.8 ~15.6 [8]
SRR/ (g/ke) 25.4~27.6 [8]
iR/ (g/kg) 17.2 ~24.1 (8]
HBL MR/ (&/kg) 7.4~9.7 (8]
RNER/ (g/kg) 12.3~15.3 (8]
AR/ (¢/ke) 17.5~19.1 [8]
OEIR/ (¢/kg) 4.6~5.4 [8]
HER/ (g/kg) 18.6 ~23.8 (8]
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Table 2 Antinutrient content in rapeseed cake and meal
WEFRH T i 275 30k
WA AR % 0.5~7 [19]
T/ % 0.5~1.5 [19]
Wi/ % 4.5~7 [19]
I+ TFH % 0.6~0.8 [20]
IFR/ % <0.2 [15, 21 -22]
S ERES "/ (mg/kg) <4 000 [23]
WA E R © / (mg/kg) <2 500 [23]

T+ K78 GB 13078—2017 (il TLAE pRifi) FR e 25K

Note: " = " represents the limit requirement of GB 13078 —

2017 Hygienical standard for feed
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Table 3 Effects of fermentation strains on the improvement of nutritional characteristics of rapeseed cake and meal

TR/ %

WA/ %

(DGR} — = — . 228 3k
"’ MEAR ZIK mE R BT REEURE SRR HLET 4
o - 226.46 43.07  86.09 - 55. 64 44.68 - [17]
Logiiip 23.02 - 76.89 44.60 - - - 9.12(NDF) [38]
- 14.45(NDF)
= - _ _
ot A 15.55 222.27 44.80 56.36 5. 77( ADF) [39]
- 4.02( ADF)
= —_ —_ —_ —_— -_—
A 23.0 99.1 2. 12(NDF) [40]
AR 65.4 - 431 42.4 - - 34.0 25.5 [41]
IR 6.3 - 14.3 26.2 - - 26.43(NDF) [42]
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Note: —. Not detected; NDF. Neutral detergent fiber; ADF. Acid detergent fiber
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