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Abstract: [Objective] To screen strains for producing a-ketoglutaric acid by solid fermentation, and study the effects
of fermentation products on animal growth, intestinal structure and immune function. [ Method] Nine strains (including
lactic acid bacteria, yeast and Aspergillus) were fermented and a-ketoglutaric acid content in the fermentation products
was detected. Succinic acid was added during the fermentation to study its effect on the production rate of a-ketoglutaric
acid. Subsequently, sixteen 4-week-old C57/BL mice were randomly divided into two groups, 5% normal fermented
material or 5% a-ketoglutarate-rich fermented material was added to the common diet for four weeks. Animal feeding
and growth, intestinal structure, and phagocytosis and blood picture of monocyte-macrophages were analyzed.

[Result] The solid fermentation of yeast produced a trace amount of a-ketoglutaric acid, Bacillus subtilis produced
about 60 pg/g a-ketoglutaric acid, and a-ketoglutaric acid was not detected using other strains. The addition of succinic
acid to the solid fermentation of Bacillus subtilis promoted the accumulation of a-ketoglutaric acid with the maximum
production rate of 0.3%. Dietary supplementation of 5% targeted a-ketoglutarate fermentation product slightly reduced
body weight and body weight gain of mice(P>0.05), significantly increased the soleus muscle weight of mice (P<0.05),
and significantly reduced brown fat weight in mice (P<0.05). The fermentation product had no significant effect on the
villus length and crypt depth of mouse ileum and jejunum. Blood and immunological indicators revealed that
o-ketoglutarate-rich fermentation product significantly reduced the percentage of neutrophils, increased the percentage
of lymphocyte, and increased the content of red blood cell hemoglobin. Moreover, the fermentation product also
significantly increased the phagocytic function of mouse monocyte-macrophages (P<0.05). [ Conclusion] The addition
of succinic acid can promote accumulation of a-ketoglutaric acid in the solid fermentation process of Bacillus subtilis.
Adding a-ketoglutarate-rich fermentation in the diet can significantly increase the muscle weight, decrease the fat weight

of mice, and significantly improve the immune function of mice.
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Table 1 Effects of different fermentation products on blood routine in mice

R H Test item X HEZH Control group  RI&ZH" Test group
A 20/(x10°- L") White blood cell count 7.442+1.343 7.642+0.805
W R4 T 73 %/% Percentage of basophils 0.600+0.167 0.480+0.160
RETRPERI A 5 4> % /% Percentage of eosinophils 1.820+0.397 1.560+0.320
W BRI T 43 %6/% Percentage of neutrophils 24.320+0.694 22.240+0.599*
WREZNA T 43 2%/% Percentage of lymphocytes 73.240+0.869 75.700+0.827*
BAZYNBL T 43 % /% Percentage of monocytes 1.912+0.084 1.940+0.062
40P THE/(x10% L") Red blood cell count 9.758+0.569 9.514+0.218

p(IMZLE A)/(g' L") Hemoglobin content

2141 iP5 4KFY/fL Mean corpuscular volume

2120 P38 1M 41 25 4 i 5 /pg Mean erythrocyte hemoglobin mass
LI M40 B A i /(g L") Mean erythrocyte hemoglobin content
2L 5347 95 /% Red blood cell distribution width

A £ FY/% Hematocrit

M/RH%0/(x10°-L") Platelet count

P4 I /MRAEFYFL Mean platelet volume

/IR 5347 55 £ /% Platelet distribution width

/MR EEAR/% Platelet specific volume

142.000+5.967
51.780+1.314
14.580+0.293
281.800+3.763
16.340+1.848
50.460+2.098
936.000+113.680
6.000+0.141
15.200+0.110
0.561+0.067

141.000+3.033
51.200+0.593
14.840+0.206
289.600+3.382*
15.620+0.487
48.680+1.225
960.400+100.661
6.080+0.133
15.140+0.102
0.586+0.063

1) “*” k753 Ba £ 7 25 (P<0.05, )

1) “*” indicates significant difference from the control group (P<0.05, ¢ test)
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