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Effects of Herbal Dregs on the Quality and Aflatoxin Content of Corn Silage
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Abstract: To investigate the effects of Chinese herbal residues on the quality and safety of whole-plant corn
silage, this study compared the effects of Eucommia ulmoides, Mentha spicata, and Codonopsis pilosula resi-
dues mixed with whole-plant corn (Zea mays) at fresh weight ratios of 5%, 7%, and 10%, respectively, with
that of whole-plant corn silage alone. The impacts of these treatments on the quality of corn silage and aflatoxin
B1 content were assessed. The results showed that at 60 days of ensiling, except for the 10% Eucommia ulmoi-
des and 5% Mentha spicata treatments, the water soluble carbohydrate(WSC) content of other treatments was
significantly higher than that of the control (P<C0.05). The 10% Codonopsis pilosula residue treatment had
the highest WSC content. The acidic detergent fiber content in both the Mentha spicata residue treated groups
and 10% FEucommia ulmoides residue treatment was significantly lower than that in the control (P<C0.05).
Additionally, the lactic acid content in both the 5% Mentha spicata residue and 5% Eucommia ulmoides residue
treatments was higher than 100 g-kg™' DM and significantly higher than that of other treatments (P<C0.05).
Except for the 10% Codonopsis pilosula residue treatment, the aflatoxin B1 (AFB1) content of all treatments
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was lower than that of the control, and that of the 10% Eucommia ulmoides residue and 5% Mentha spicata
residue treatments was significantly lower than other groups (P<Z0.05). After 9 days of aerobic exposure, the
crude protein (CP) content in all treatments decreased, but the CP loss rate of the Chinese herbal residue treat-
ment groups was significantly lower than that of the control (P<C0.05); the AFB1 content of the 5% Mentha
spicata residue treatment was the lowest, and significantly lower than that of other treatments (P<Z0. 05). Con-
sidering the nutritional quality and safety of the whole-plant corn silage, mixing the whole-plant corn with either
5% Mentha spicata residue or 10% Eucommia ulmoides residue for ensiling is recommended.

Key words: Com silage; Traditional chinese medicine residues; Fermentation quality ; Nutrient composition; Aflatoxin B1
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Table 1 Chemical composition of silage raw materials

i [ Project £ k7 Corn

1k 2% 14 Chemical composition

T#) i Dry matter/ (% DM) 34.58+0.36

HLZE 11 Crude protein/ (% DM) 9.18+0.43
A PERR K A6 A4 Soluble carbohydrates/ (% DM)  12.1140.18
P Pk 7 2T 4E Neutral detergent fiber/ (% DM) 37.42+0.57
PR M VB T 27 4 Acid detergent fiber/ (% DM) 18.76+0.21

fi# 2k ¥ Microorganism/ (Ig cfu-g ' FM)
FL#2 1 Lactic acid bacteria 4.1740.10
KW #F & Escherichia 5.28+0.03
# 1 Mould 4.5040.27
JE BT Y east 4.29+0.03

T FM, R s cfurg ' I B AL s DM, TRE . = AR 92 56
L 2] SR 1S 0 A L WOSURE Ak R KR 5

Note: FM, fresh materials;cfu-g ', colony forming unit; DM, dry
materials. # The data of the raw whole plant maize were consistent
with the article of He Yaling duo to this experiment was conducted in
the same batch as the experiment conducted by He Yaling'*®!
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AEAEK 24 hFi1H4. FLER R (Lactic Acid Bacteria,
LAB) 7 De Man, Rogosa il Sharpe i fi§ (Dilco,
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K 48 hjm 1H 8. B TR T R 2ok B A% R 2 OB
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2 56 B A Excel #4790 5 Fn % 2, F) A
SPSS 2. 0 8w B # #4757 22 53 B o >R A Turkey
2 H R 96 BEAT 0 P, P<<0. 050K 22 57
3%, F A OriginLab 2019 %4 #E47 R 2 4 .
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2.1 FHBEXNERSTEEFRKSHZM

2.1.1 PHBEHARERFETHRALSETH I A
Bl 1) R, H I 60 d B, 45 40 3 5 %) BEAH [, DM
Jol E S, b 700 M i 2 i A B R DM i iR
B,k 38.2% . B 1(b) R A HFEER 9 AT, 10%
KA 24 i 4b BB DM & & S TR (P
0.05), 4 38.9%.
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(a) FHFI760K (b) HHEIEFEIK O KA Eucommia ulmoides
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Fig.1 Dry matter content of whole plant corn silage with different types and ratios of traditional Chinese medicine residue addition
TE B HE AR TEAS W) /NG 503678 22 57 8 35 (P<C0. 05) o CK 7R X 20 R B i I, 506,700, 10 26 R th 25 iR iy el . F 1)

Note: Value columns with different small letters mean significant difference (P<<0.05). CK represents the corn silage alone in the control group,

and 5%, 7%, and 10% represent the proportion of traditional Chinese medicine residue added. The same as below
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Fig.2 Content of water soluble carbohydrates in whole plant corn silage with different types and ratios of traditional Chinese
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10 - Aerobic exposure 9 d = 224 Mentha spicata

452 Codonopsis pilosula

8r a
s : :
=) d d ¢ d d d d
§ 6F —E
k=
Q
I
£l
=
Q

e

O 1

CK 5% 7% 10%

3 AMARMERILGPAENEHKERBTINEEESE

Fig. 3 Content of crude protein in whole plant corn silage with different types and ratios of traditional Chinese medicine residue

addition
ERN S a O #tAp Eucommia ulmoides ﬁ%%@gf}dﬁﬂ‘,%gﬂﬁngﬁi@tﬂo B2
2 50} o e o W AN T4 ) pH {2 S T I AL (<4, 0,
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o | o AN &S 0 39. 54 g-kg L 10% B B 2
- od od KPR AA AR, 6,31 g-kg o i AL AL
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Fig.4 Crude protein loss rate of whole plant corn silage with

different types and ratios of Chinese herbal residue addition
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Acid detergent fiber content of whole plant corn silage with different types and ratios of traditional Chinese medicine resi-

due addition
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Fig. 6 Neutral detergent fiber content of whole plant corn silage with different types and ratios of traditional Chinese medicine
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Table 2 Quantity and fermentation quality of lactic acid bacteria

4 351 H

H A R R AL R HA — — —
Aerobic Mixed storage . ?Lf@a%l . ?LM . é‘@& . A MA
exposure day  combination Lactic acid bacteria/ pH Lactic acid/ Acetic acid/ Ammonia nitrogen: 1olal nitrogen/ %
(Ig cfurg ' FM) (g-kg ' DM) (g-kg ' DM) gem & !
0d Xif 1A 8.6240.03" 3.7440.01° 30.41+1.51"  48.42-40.89%¢ 4.51+0.29°
5% fhpp 8.8740.10° 3.614£0.01"  122.15+£1.50"  54.814+3.01" 3.230.36"
7% KA 8.70-£0.06™ 3.61+0.02" 52.214+1.42°  29.0441.39" 2.91+0.33°
10% #E A 8.51+0.01% 3.68+0.02% 57.744+0.78"  49.16+2.11°" 3.25+0.31"
5% B 8.7840.07" 3.734£0.01"  115.05+£2.13"  48.53£2.47° 4.14+0.21"
R = 8.60-£0.02" 3.69+0.01¢ 21.65+0.36"  51.3943.46% 4.160.11%"
10% B 2% 8.774+0.07° 3.70+0.03° 95.814+1.41°  43.43+0.42° 3.824+1.33"
5% 4% 8.444-0.05% 3.71+0.01" 31.0040.93"  60.79+2.84" 4.4140.42°
T% 55 8.3740.09¢ 3.70+0.01" 28.35+0.87"  52.6542.40% 4.2340.27"
10% %% 8.52+0.07 3.67+0.01° 30.674+0.88"  63.474+0.57 4.63+0.63"
9d Xt BR 7.83+£0.07" 6.36+0.02" 6.214£0.23°  25.734+1.76 0.55+0.19¢
5% KAk 8.36£0.45% 6.41+0.03" 6.544-0.42°  19.02+0.38° 0.11+£0.17
7% FhApp 8.26+0.10° 5.0840.22° 10.39+0.56  18.28+0.79° 4.57+0.18
1096 A 8.790.04" 6.3940.03" 6.344-0.39°  20.294+0.69° 0.4740.32¢
5% B 2H 9.2240.03" 3.8440.02 25.68+1.04"  39.5441.23" 5.26+0.88"
T B 9.334+0.03" 3.834+0.03" 18.7840.74"  36.08+3.66" 6.1740.55"
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Fig.7 The content of aflatoxin B1 in whole plant corn silage with different types and ratios of traditional Chinese medicine

residue addition
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