TR IR IS AR AR5 RO BRI e TR

MEM, KER, EHE, LE—"

(P EMOL B2 TR S ML DF T, 2 F BB 650224)

L

8 E . kK44 (moringa seed meal ,MSM) 2 3k RAF4F T i G 69 F & 4, % A A B & X 8 (multi-
strain solid state fermentation, MSSF) £ B 4F69 48 & M | L4532 35 MSM 8 & Fx W18 A= 2 48 45
ML AR EREAKRFERESZEORRRGH N AH KA 4 2R A A2 MSM 247 -F 482 4
A Fo A KGR B REL A BL SRR FEAa & E R T KBS 5T
T K B #k K #4 (fermented moringa seed meal ,FMSM ) 89 2240451 E R B A abdd i, 4R &
P AREERERFAFADSARELAERAN, RERBELMHFAH LB 522 d HRA
AR 1 g:1.56 mL, pH 7.52, 7% & 30 C AR5 9%, K AT & K TN A K #% Z (degree
of hydrolysis,DH) % 29.60%., %5 MSM #8}t ,FMSM & A Z &8 S KA ERARG R E S
KB EW I WAL % (CF) ETHRARG R SR EZEIK, 2488 T 2845 (SEM) 5047 &
I, MSSF #3357 T MSM #9 A& 1 45 4, + =% A A ik 4h— B 7 W B iz 4% I 8 ok (SDS-PAGE) & L kX
oFEARHMEM, B s DPPH- A& ABTS - F k£ R4k At a2, KW MSSF #t %
R EPR S IRAN B E

KR AN B AL R A B AR R

HEAKE.TS 201 XEHS1673-1689(2024)05-0026-11  DOI:10.12441/spyswis.20211227002

Exploring the Nutritional Value and Functional Characteristics of
Moringa Seed Meal by Mixed Bacteria Solid—State Fermentation
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(Plateau Forestry Research Institute, Chinese Academy of Forestry, Kunming 650224, China)

Abstract: Moringa seed meal (MSM) is the residual product after oil extraction from Moringa
oleifera seed. Multi-strain solid-state fermentation (MSSF) has good stability and can improve the
nutritional value and functional characteristics of MSM, making it potential for the preparation of
antioxidant peptides and active high-protein foods. In this study, four microbial strains were used for
the primary screening of MSM through plate diffusion assay and the secondary screening through
mixed-culture fermentation, in order to screened out the most suitable fermentation microbial strains.
The fermentation conditions were optimized through single-factor experiment and response surface
experiment, the physicochemical characteristics, nutritional value, and functional characteristics of

fermented moringa seed meal (FMSM) were analyzed. The results showed that the combination of
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Aspergillus oryzae and Bacillus licheniformis was the best fermentation strain. The optimal
fermentation conditions were a fermentation time of 5.22 d, a solid-liquid ratio of 1 g:1.56 mL, a pH
of 7.52, a temperature of 30 ‘C, and an inoculum volume of 9%, yielding a maximum predicted
degree of hydrolysis (DH) of 29.60%. Notably, compared to unfermented MSM, FMSM showed a
significant increase in the content of nutrients such as crude protein, peptides, and total amino acids,
while the content of crude fiber (CF), tannins, and phytic acid significantly reduced. Observation and
analysis using scanning electron microscope(SEM) showed that MSSF destroyed the surface structure
of MSM. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) demonstrated the
degradation of macromolecular proteins. By assessing the clearance rates of DPPH -, ABTS" -, and
reducing power, it was demonstrated that MSSF could greatly improve the antioxidant activity of
moringa seed meal.

Keywords: moringa seed meal, solid-state fermentation, mixed-bacteria fermentation, nutritional

components, physicochemical properties, antioxidant activity
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