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Nutrient Composition and Content of Poisonous Substances in Corn and Astragalus
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Abstract: The aims of this study was to seek optimal mixed silage treatment of Astragalus adsur-
gens and corn, improve the fermentation and nutritional quality of Astragalus adsurgens, and re-
duce the content of poisonous substances. Special silage corn of Keduo 8 and Astragalus adsur-
gens were mixed and silaged at the ratio of 1:0, 2:1, 1:1, 1:2 and 0:1, respectively, and 3 repe-
titions per treatment. The pH value, volatile fatty acids, nutrition composition, mycotoxin, ni-
trate and nitrite, inorganic toxic elements in all treatments determined. The result showed that
with the proportion of Astragalus adsurgens increasing, pH and the crude protein content would
increase as well, while the neutral detergent fibre and acid detergent fiber had a descending trend.
The content of lactic acid of corn mixed with Astragalus adsurgens 1:1 treatment was highest.
The mixed silage could raise the amino acid content of the silage. The Methionine content of three
mixed silage treatments was 0. 029 4, 0.035 1 and 0. 025 4 pg * kg™ 'respectively, which was all
higher than that of single Astragalus adsurgens silage (P<C0.05), the Lysine was 57. 2% and
45. 0% higher than that of single corn silage (P<C0. 05). The aflatoxin of treated silages were

WFs BH#:2011-01-19

EETE I )™ Ml A e 7 % I 4

EERE A S MEC980-), . 52T & 22 5405 A T 28 080 i 5 R I F 5%, E-mail : fenggrass@163. com
* BIAEE M3 8, Tel:0471-4926909 , E-mail : sunqz@126. com



9 1 o MEAE R L K S Y AT R IR JR IR KA B R ) B 1265

higher than those of raw silage, while the zearalenone, nitrite, nitrate were lower. The influence

of silage on inorganic elements like lead, arsenic, chromium was not significant. These results in-

dicate that nutrient and amino acid content of the mixed silage of corn mixed with Astragalus ad-

surgens 1:1 treatment are relatively high and less poisonous elements are contained, which is the

ideal mixed silage treatment.

Key words: silage corn; Astragalus adsurgens; mixed silage; Lysine; aflatoxin
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Table 1 The fermentation quality of mixed silage of Astragalus adsurgens and corn

B SERETRR ) _ -

HER/ % LR /DM % Z /DM % Wi/ DM % TH/DMY W/ Wt/ %
Corn: Astragalus pH

NH;-N/TN Lactic acid Acetic Propionic Butyric LA/AA
adsurgens
1:0 3. 5¢ 6.679¢ 3. 336" 0. 104" 0. 058" 0* 32.08"
2:1 4.16° 7.253" 2. 838" 0. 229" 0.095" 0" 12. 39"
1:1 4, 55" 6.911¢ 2.867" 0. 088" 0P 0* 32.58*
1:2 4.68" 7.157" 1. 656¢ 0.106* 0P 0* 15. 62"
0:1 4,99 8.970° 1. 257¢ 0. 124" 0P 0* 10. 14¢

R HFRR 225 B3 (P<0.05) ., TIH

Means in the same column with different superscript letters differ significantly (P<C0.05). The same as below
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Table 2 Nutrition composition and WSC of corn and Astragalus adsurgens mixed silage( DM basis) %
ijz : ijj:jalus adsurgens TH i DM Ash CP ADF NDF WSC
1:0 25.07¢ 7.16" 7.28° 30. 26° 54.23" 3. 82¢
2:1 26.08°¢ 6.12° 10. 72° 28.67° 50. 33" 2.32°
1:1 27.37" 7.05 14.69° 25. 93 41.92* 2.31"
1:2 27.65" 7. 64" 14. 86* 25. 88* 41.93% 2.28"
0:1 30. 48" 8.10° 15. 03" 23.98" 32.51¢ 1.87¢

DM. T¥J5i; Ash, $K 4 ;CP. HLEE s ADF. BRPEVE VLT 4E s NDF. ifpE i 40 4 WSC. aliE K4k &4
DM. Dry matter; CP. Crude protein; ADF. Acid detergent fiber; NDF. Neutral detergent fiber; WSC. Water-soluble carbo-

hydrates

2.3 [EBEE

BE VDT IETR I L9 165 i 8 Fh & JE TR & & 1y 2
I 3, B Leu #1 His, E KRB H E K
SUPATRE 2 ¢ 1 AL A @ AR TR & B AR T HoAth 3 4
Ab B, VD FT IE BRI 2% G B TR i dic ey o 5 LA AR PR
SR (P<C0. 05), LB oK 5 V04T REIR I ol DL $2
FEEIERMEAER S E. EREPTEL: 1R

£3 DHESERRPAMSHEERSE(TURER)

M AbHE 8 Fh SR % B M SRR B R A 2 MR
AL BT . F K BATT Met & 83k F 0. 044 3% . 5%
FH AL WV FTHE Met &4 0.019 7%, 5 H
fib b B 25 S 5 (P<C0. 05) , 136 B U 4T I A Bk A4 P
Bz Met, #H5 ERIEA B TR DTN

Met & &,

Table 3 Amino acid content of corn and Astragalus adsurgens mixed silage( DM basis) %
Tk VPATHE ) ) L ) L e e )
A R HA R HNAR HAMR AR 550 H R THEBR WER
Corn: Astragalus ) ) o i ) ) )
Lysine Tryptophan Phenylalanine Methionine ~ Threonine Isoleucine Leucine Valine
adsurgens
1:0 0.088 7¢ 0.023 3¢ 0. 089 & 0. 044 3° 0.073 9¢ 0. 097 6° 0.149 8" 0.1351°
2:1 0.082 7  0.019 9° 0.086 6" 0.029 4° 0.053 6° 0.086 5¢ 0.128 0®  0.099 7¢
1:1 0.139 5¢ 0.069 5° 0.186 3* 0.035 1" 0.147 1¢ 0.188 8* 0.297 7+ 0.219 3*
1:2 0.128 7° 0.061 9" 0.151 7* 0.025 4° 0.118 2° 0.147 0" 0.130 0" 0.179 1°
0:1 0.175 3° 0.081 0* 0.164 8 0.019 7¢ 0.134 5" 0.161 9* 0.253 6* 0.192 8

2.4 FEEFERDHW
FMECAEMEHEER SRR THS AR
FE(GR O, HERSGYITIE 1+ 2 BRI AL B LL K v 4T
I BAL I Aob JiE 22 S 28 (P<<0. 05) , YL B 34 fn 17
SR A R R S R, B B A 7E pH 2. 5~6. 0
ZI RS R L B 2 AR R B R IR W AR
B P S i (5 L S B . T U AT HE SO Ak B

WA R S iEm k8 8. 21 pg - kg s BoKR
B T R R I SRR R, ok SV
FIHE 1+ 1AL ¢ 2 Ab 3R 22 S W 35 (P<<0. 05), Ui W]
VA BT 00 B K IR R T L R IR A R
KARFEII A ERARE, G EKRS
YPATHE 1 ¢ 2 JRICAL 31 DL K Vb T HE 500 40 B K A
B s ) A T At 3 A B,



1268

Ok OB E ¥ iR 42 &
R4 DITEEERENARNEHMESENERFERWESE
Table 4 Aflatoxin and zearalenone content of corn and Astragalus adsurgens mixed silage pg * kg™!

ok VATIE A HHE Aflatoxin EOR IR BT Zearalenone
Corn: Astragalus

adsurgens J5 Bl Herbage Ikl Silage J& B Herbage Il Silage
1:0 1.24¢ 2. 84" 1.32° 0.92"
2:1 0.14" 2.20° 0.61* 0.54"
1:1 0.23" 5. 40" 1.70° 0.96""
1:2 0. 68" 5. 80" 0. 88" 0. 34"
0:1 2.48" 8.21" 0.70" 0.42"

C BN ORI ARDRL 2 S B 3 (P<<0. 05, T I

The P-value are presented for comparison between silage treament and herbage respectively;

TR VAT HRE A [FITR U L A5 45 Ak AT (A 4% 75
BERAEE GRS HIHEZ 3 it K 2 58
AR AL E R SGUITHE 1 2 BRI AL B AR T
ZOREBEREE (P<0.05), BLHI 5 4 EHLA %
TCE T A TN

TR T A5 Ak BV R AR i (3R 6) . B oK

A E.E;
H

S5WATIHE 2 1M1 1R ER B E(P<
£5 WDHESEXREPARENEGSTER. B B8

Table 5 Lead, arsenic and chromium content of corn and Astragalus adsurgens mixed silage

*. P<C0.05. The same as below

VD FTHE B A0 35 I R 7 R I A R R
i’]m? LAt b B 5 5 00 ] B R I T 4% A 3L TR
L, EORSVPHTHE 1+ 1 IR A0 335 I J5URHE R
%ﬁ/a\i H5EWHMRE S EES D& (P<0.05),
VDT HE B A P T JSOREA R Eh B e T A& A
P 6T VDI T HE X A 2 S0 A PR R #5UR%

NI N

1

mg * kg~

EoK : VHITRE B Lead f# Arsenic 4 Chromium
Corn; Astragalus
adsurgens J5#} Herbage H IR Silage J5#} Herbage H IR Silage J5#} Herbage H I Silage
1:0 0.422 4° 0.468 7° 0. 389¢ 0. 399° 0.102¢ 0.113*
21 0.467 8" 0.513 5° 0.405* 0.432¢ 0. 142° 0.122¢
1:1 0.594 6° 0.500 1° 0.327¢ 0. 395* 0.126* 0.136*
1:2 0.310 7° 0.535 7" 0. 444* 0.471% 0.109* 0.116*
0:1 0. 585 9* 0.512 4* 0. 376" 0.416* 0.098* 0.108*
K6 DITRESEXRENAMTHBREMEBRRESS
Table 6 Nitrite and nitrite content of corn and Astragalus adsurgens mixed silage mg * kg !

Tk s VRATHE T RS MR £L Nitrite i BR &L Nitrate

Corn: Astragalus

adsurgens J5. 8} Herbage I Silage JE B Herbage I Silage
1:0 0.174" 0.057¢ 456, 32¢ 343, 25°
2:1 0.172% 0.066™" 504. 11" 389. 30°
1:1 0.169" 0.067"" 473. 24¢ 369. 27
1:2 0.198" 0.078" 486. 35°¢ 382. 74¢
0:1 0. 186" 0.117¢ 529. 29° 353.12%"
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oK EY SR EENREERRZ — EH
R K AL 9 & B X AE 80~100 g » kg ' DM i
[ VDT E J& F X 75 0 1 240 28 ORI B 3
MZE W REfH (474 ME « kg ' DM FIALAR By ) 7%
KA A Y (2.34% DMDY L i Bk S B R
R JH B K 5 VDT RETR & 5 W02 55 B 52 m] DAl i cRe
TSR 5 LU SRMHCRE 7 U0 % 7K SR T
(GBI 6020 ~T7026) , S V0 T BE ff 525 7K &
66. 53 % . 1M KRR &R 75 % A4 TR A5 R
JEHFWR K R . ERMEED & ®BIK.
VP ATHE TR R W W 4 2 3 2 4nRL A OHLAE 1 8 =
AT 5 &tk ERE A EF I, R B T UITHE
FITT B 3t o I A A5 MR T — R R I A
ME S E IR KA B 5 38 B T RE AR P T At
AN HR S TR R A

T IEJEORE Y R]E PEAR K A W 28 TR )
PR BB R DLFLIR R A MR O B & ] =
HERZ TR AER . FEEFImEY pH H.
ABRMANIR & R E F R NER. EXK
B R SV ATHE 12 1R AL B LR & i i i
43R 3,336 I 2. 867 Yo, 4% AL BRI KA H TR
ABRE DA Y 2 Ty 5 5 A IR &
BLIGBR o HCAEDER K L 150 B 21 R RN B 1 IR A R R £
TR AR 22 . Kaiser 2507 J5 HLBR 4208 j it | 3%
W ESA SRS HF KRB REA K, B2
R SRR 2E I B R .t U ATRE R
F00 % o e B TR AR L A A S VAT
R 77 2 T8 it JOIE 52 ) 2658 K s A 3 6 45 Ak P A L o
BABATHER L E(P<T0.05), Y FTHE AT 5% 5 .
h8.970% ;s FR AR KRG VDFTRE 12 1 IR 4
HASA B AE S &2 &M R 6. 679%
6.911% .2 % B3 (P<<0.05),

P8 SR VR T RE R KR I A M B A B 4
AR TE ST AR TV T I O I T 2
THRREFHE, FE AT, 88 TR
TR HORE 1) il Jo o (o P 3 R B R P 38 4t v . ok SO
GMBEERBAE G T RS CPUK S & &
SrRE T 25.51% M 9. 04% ; NDF,ADF & 4y
BIFEAK T 16. 37% F1 23. 66 % . Ak 3 o bl % V0 4T
FE YRS U LU 91 348 in o KL 2 0 0T R0 K 43 S R
NDF,ADF 4 & 5 i3 Jall #a #, 3 W] £ oK 5 ¥ 4T HE TR

W A Bl T B AR T IR 0 27 4 5 o 3k 5 5K S0 A¢ Y
RIS A — 2

UDATHEAR A & B A 8 A 40 75 Z R . 1
EAREEETEA . B SR A R mIRK
B BF RN B R AS IR v B VD AT RE VR D
LU A5 3 T TR T 5 Ak 381 2 R 1 it 4 B K BRI 43 S
P 57200 R 4500, R, I At £5 28 S FE 1R e A ik
R EOKRSUPITHE 12 1 F0 1 2 2 BRIV BRI AR
FEEE T BRI, 7840 UL WA VD 4T HE 55 4 Bk 1 OK TR
AHIHE RO E 5 TR W 46,
T EFRWEAME, W ERSWITHE 2« 1R
B A SR & BT BRI AR 3, v B2
X LR I A A0 R B R g | R R
fite s ARk — PR,

FCARRIAESY XE 2006 45 F1 2007 4F 2 4F v [H]
Ak SRR A AR ef 6 i 2 A A A R (M
BRI R SR ORI EEE  Kk
R T-2 3 2D B A K 20 A e s 35 AT 13T
il % B T ARD R e 6 0 i A R R 88, 20
AhHA 5 FhEE R AR BRI 1000, ALK,
SRR B K5 VT E A [ B A8 VR ) ek 45 Ach 3 35 A 1
Wl R A S RIE I TR L 2RI /TR %2
A, E KR (Zearalenone, ZEA) , X FR F2
TR A Y - AR E A PR RN
NRC #7#f 30 %0 ~40 %0 ) R 2R » [ B 4 o5 FOAR v 4
AR ADK BN M 2568 IR 0 & & ] A R
IR T K AR R M A B N A VP AT RE Y
FEF R REIRE S 0.019 7 pg « kg ' B U ITHE
R 45 T4 TR R 4k 53 0 0,029 4,
0.035 1 F10.025 4 pg « kg ' 5 F I FTHE AR
PR XA D VAT IEAE R ZEA &5 K Ha
A —EEA .

TR R RS R Eh AR S X S TR EAE A HA
AL WASRR AR A . MR ARGE WA R BT A
FW R NEREFMBIEE N 6~34 mg - kg &
JRAE T e A A A Rk b A R AR o R
5 v A 0K 7 I Ak v ST R A 5 o 1 22 4
MEN 10 mg « kg 'Y, AKX ITHE S £
KASTR] Eb BRI FE S 75 00T EOR 5V 4THE 1 2 7R
T hb B0 B e . R 0. 198 mg » kg UL HING W AT
HE SR Ab RS - 4 0. 117 mg « kg 'L K i
fIEFARER.
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