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Effects of fermented Chinese herbal compounds on antioxidant and
reproductive performance of China Holstein
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Abstract: In this study, nine kinds of Chinese herbal medicines, such as Epimedium brevicornu Maxim, Cistanche
deserticola Ma and actinolite, were fermented by Saccharomyces cerevisiae and Bacillus subtilis to prepare Chinese

herbal compound. 24 healthy young China Holstein were randomly divided into three groups(8 cows each group): control
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group(fed with basic diet), 1% experimental group(fed with basic diet+1% Chinese herbal compound) and 2%
experimental group(fed with basic diet+2% Chinese herbal compound) and then were treated with the Chinese herbal
compound. The feed intake and serum related indexes of each group were measured, the reproductive function indexes of
each group were recorded, and the effects of Chinese herbal compound on feed intake, antioxidant capacity and
reproductive performance were analyzed. The results showed that the addition of Chinese herbal compound in the basal
diet could significantly increase the dry matter intake of China Holstein(P<0.01), in addition to the 2% experimental
group on the 14th to 7th day before delivery. In the aspect of antioxidant capacity, compared with the control group, the
catalase activity in the serum of 1% treatment group decreased obviously at 14 days before delivery and 21 days after
delivery(P<0.05); the malondialdehyde(MDA) content in the serum of 1% treatment group decreased significantly at 7
days before delivery and on the day of calving(P<0.01) and it decreased obviously on the 14th day after delivery(P<0.05);
the MDA content in the serum of 2% treatment group decreased obviously at 7 days before delivery(P<0.05) and it
decreased significantly at the day of calving and the 14th day after calving(P<0.01). Regarding to the reproductive
hormone, compared with the control group, the estradiol(E2) content in the serum of the 2% experimental group
decreased obviously on the 21th day before delivery(P<0.05), decreased significantly on the 14th day before
delivery(P<0.01), and increased significantly on the 7th day before delivery(P<0.01). For the cow reproduction,
compared with the control group, the incidence of endometritis and retained placenta in the 2% experimental group was
lower, and there was no mastitis, and the first mating time were advanced 15 days. It can be seen that adding probiotics
fermented Chinese herbal compound in the diet could significantly improve the intake of China Holstein, reduce the
incidence of postpartum diseases, promote postpartum estrus of China Holstein, and advance the first breeding time.

Adding 2% Chinese herbal compound to basal diet showed optimal effect.

Keywords: China Holstein; fermented Chinese herbal compound; probiotics; feed intake; antioxidant capacity;

reproductive hormone; reproductive performance
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Table 1 pH of Chinese herbal compounds during fermentation

/h pH /h pH
0 6.07 48 5.55
12 7.07 60 5.48
24 6.07 72 5.16
36 5.55 84 531
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2 14~8 2%
(P<0.01) 14~8 1%
1.71 kg/d 11.11%
7 1% 2%

3.28 3.86 kg/d

25.99% 30.59% 1 7
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Table 2 Dry matter intake of China Holstein fed the basal diet

supplemented with Chinese herbal compounds

I(kg-d™)

23 HEHESYXMFMFRELENHEIE

d 3 SOD GSH-PX1
1% 2% (P>0.05)
-14~-8 (15.39£0.41)B  (17.10+0.71)A  (15.49+0.30)B
—-7~0  (12.62+1.02)B  (15.90+1.69)A  (16.48+0.43)A 1% CAT
17 (12.33:046)C  (14.74+0.62)B  (16.41%0.20)A 14 21 (P<0.05) 1%
8~14  (11.7620.51)C  (14.6620.42)B  (16.54+0.16)A MDA 7
(P<0.01) (P<0.01) 14 (P<0.05)
1% 20 2% MDA 7
2.41 4.08 kg/d 19.55% 14 (P<0.05)
33.09% 7~14 1% 204 (P<0.01) 2% T-AOC 14
200 4.78 (P<0.05) 21
kg/d 24.66% 40.65% (P<0.01)
3 EMBARPRIMPEASESYHTFMENIRELEE
Table 3 Serum antioxidant indexes of China Holstein fed the basal diet supplemented with Chinese herbal compounds
/(U-mL™) /(U-mL™) /(U-mL™)
& 1% 2% 1% 2% 1% 2%
21  1.62%0.37 1.17+0.37 1.66£0.35  140.47+16.80 137.78+3158 152.53+16.43 65.37+4.38 66.26+8.61 68.26%9.75
-14 (1.73x0.66)a (0.86x0.44)b (1.50£0.44)ab 130.89+24.23 108.14+17.17 126.32+14.59 61.70+2.91 66.17+10.10 65.06+7.51
-7 1.62+0.44 2.04+0.82 1.34+0.29  130.44+20.18 139.54+40.51 144.33+15.31 69.35+7.27 62.55+5.96 66.29+6.97
0 1.48%0.32 1.28+0.26 1.52+0.39  130.17+18.74 142.33+2157 13588+18.83 71.38x7.89 71.85+5.49 72.13%9.65
7 174035 1.74%0.46 1.85£0.47  151.45+24.77 146.71x18.89 177.68+27.06 75.24+6.20 72.29+12.54 68.71%12.34
14 1.550.52 1.00£0.33 1.3520.45  176.55+24.18 142.23+19.56 162.00+32.52 67.69+2.99 70.82+9.44 73.05+4.16
21 (1.98+0.35)a (1.32+0.40)b (1.58+0.39)ab 171.14+2158 148.72+30.68 173.35+35.71 68.24+5.72 64.44+572 62.64+7.14
/(nmol-mL™) H(U-mL™)
& 1% 2% 1% 2%
21 2.7740.79 2.55+0.54 2.83+0.56 1.23+0.04 1.27+0.05 1.22+0.09
-14 2.83+0.76 2.15+0.48 2.98+0.68 1.25+0.03 1.28+0.06 1.23+0.06
7 (5.40+1.48)Aa (2.08+0.81)B (3.32+0.50)b 1.22+0.10 1.260.03 1.2620.11
0 (7.41£3.10)A (3.69+1.48)B (3.08+0.96)B 1.3020.06 1.24%0.10 1.230.09
7 5.39+3.58 2.05+0.34 2.78+0.67 1.22+0.06 1.24%0.05 1.20+0.08
14 (5.31£1.58)a (3.01£1.70)b (3.52+2.27)b (1.27£0.04)a (1.24%0.05)ab (1.2240.04)b
21 4.58+1.62 4.09+2.11 3.12+1.33 (1.27£0.06)A (1.2620.04)a (1.19+0.06)Bb
(P<0.05) (P<0.01)
24 PEHESYNPFMBFRHZIZM 7 1%
4 P, FSH (P<0.01) 1% LH
(P>0.05) 2 21 7 2% (P<0.05) 2
E, 21 LH
(P<0.05) 2% E, 14 (P>0.05)
1% (P<0.01)
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Table 4 Contents of serum hormones of China Holstein fed the basal diet supplemented with Chinese herbal compounds
p I(pg-mL™) I(ng-mL™)
1% 2% 1% 2%
=21 (46.13+£10.37)a (33.4248.53)b (38.02+£13.79)b 0.59+0.18 0.49+0.14 0.50+0.20
-14 (86.60+15.61)A (87.47+15.23)A (57.11+17.56)B 0.53+0.14 0.38+0.05 0.45+0.05
-7 (164.35+35.29)B (124.70+18.95)B (233.64+28.1)A 0.36+0.19 0.34+0.13 0.40+0.10
0 17.8149.13 15.05+6.14 18.84+8.91 0.21+0.06 0.13+0.06 0.2240.10
7 23.13£7.09 18.15+9.53 21.60+9.31 0.20+0.09 0.19+0.09 0.16+0.06
14 21.1747.32 17.09+6.08 21.93+£10.45 0.16+0.04 0.23+0.11 0.20+0.06
21 18.20+7.31 18.47+4.77 22.80+4.30 0.14+0.04 0.20+0.06 0.28+0.09
p /(mIU-mL™) J(mIU-mL™)
1% 2% 1% 2%
=21 (6.97+1.23)ab (5.67+1.36)b (7.83+2.25)a 2.38+0.54 1.87+0.47 2.20+0.62
-14 6.26+1.18 6.41+1.35 7.66+1.76 1.98+0.78 1.94+0.46 2.11+0.78
-7 (5.33+1.32)ab (4.47+£0.62)b (5.99+1.65)a 1.95+0.34 1.86+0.43 2.034+0.38
0 5.15+1.08 4.54+0.75 5.64+0.95 2.23+0.51 2.03+£0.35 2.09+0.66
5.97£1.58 6.33+£2.04 5.80£1.73 2.25+0.43 2.32+0.62 2.28+0.47
14 5.67+1.39 6.70+1.30 6.10£1.81 2.36+0.70 2.39+0.47 2.26+0.41
21 5.58+1.31 6.38+1.58 5.89+1.37 2.35+0.29 2.49+0.79 2.13+0.57
(P<0.05) (P<0.01)
e b = sy N 0
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